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«bpamusa no kpoeu zopsaueil u zycmoi...»
(Masen KoraH)

BcTtynneHue

YT06bI BbIXMTb B MOPO3 U B Xapy, B TPOMUYECKON BNAXHOCTUN 1 B CYXOW
3HOWN, HYXXKHO 3alUUTUTb KJIETKU OpraHn3ma OT M3MEHEHWIM BHELLHEN cpeapbl. [o-
6enuTensMmn B 9BOIOLUMOHHON Gopbbe 3a TeppuTOopuM MiaHeTbl CTanu Tenso-
KPOBHbIE. OTO Mbl. ¥ HAC NOCTOsIHHAsA TeMnepatypa U HEU3MEHHAsK BHYTPEHHSS
cpepa opraHmama. Knog bepHap HazBan 9T0 CBOMCTBO: «romeocTas». [omeoc-
Ta3 — 3TO OTHOCUTESIbHOE AMHaMMYECKOe NOCTOAHCTBO COCTaBa 1 CBONCTB BHY-
TPEHHEN Ccpefbl N YCTOMYMBOCTb OCHOBHbIX GU3NOSOrMYeckmnx GyHKUNM opra-
HU3Ma.

FomeocTas — Heo6X04MMOE YCIOBUE XN3HN OTAENbHbIX KIIETOK 1 BCETrO
opraHu3ma. [1oCToAHCTBO BOOHO-3/1EKTPOJIMTHOIO COCTaBa — 3TO YaCTb FOMEOC-
Tasa. Mbl MOXeM paccMaTpuBaTb MOCTOAHCTBO BHYTPUKIIETOYHOIO COCTaBa, Kak
KOHEYHYIO LleSIb FOMeOocTasa, NOCKOJIbKY, ECJIM 3Ta Leflb JOCTUIHYyTa — BCE KIEeTKM
GYHKLMOHMPYIOT HOPMasbHO Y OPraHn3M XMBET. JnntenbHble 1 rpybble Hapy-
LLIEHUS BHYTPUKJIETOYHOIO romMeocTasa 3akOHOMEPHO NpuBeayT K AUCHOYHKUUN
opraHoB, NOJIMOPraHHOM HEAOCTATOYHOCTU 1 rMbenn opraHmama. Hawa 3apava,
KaK KJIMHULMCTOB OCJIOXHAETCH TEM, YTO NOKa He CYLLECTBYET METOAMK OLLEHKM
BHYTPUKIETOYHOIO COCTaBa M aHanu3a coCcTaBa MHTEPCTULMANIbHON XUAKOCTU,
MPYIMEHMMBbIX B KJIMHMYECKOW MpakTuke. B Hawem pacnopskeHun TONbko pe-
3y/ibTaTbl @aHAIN30B KPOBU U1 Nia3mbl.

Korpa 3aboneBaHus, XMpypruieckme BMeLlaTenbcTBa Uin Tpasma Ha-
pyLIaOT MexaHn3Mbl perynauum 6anaHca XnaokocTy 1 3NeKTPOSIMTOB, BO3HMKA-
I0T KPUTUYECKNE COCTOSIHUS, Tpebylowme koppekuun. Hawa knuHuyeckas 3a-
Jaya — NPOrHO3MpoBaThb 1 NPeaoTBPALLATb Pa3BUTNE KPUTUHECKUX HAPYLLEHUI
romeocTasa.



Yactre 1

3aKOHbl MPUPOALI U
eAVHVLBl M3MEPEHIS



YACTb I. 3AKOHbI NMPNPOAbI N EAVHWLBI USMEPEHNSA

1.1 BeTynneHue K nepBou YacTu

OTa 4acTb KHMIM co3gaHa ans y/J.OGCTBa yutatens. Ecnun noHagobutcs yTOu-
HUTb, YeM MOJIAPHOCTb OTNn4aeTca OT MOJIANIbHOCTU UMK YeM MOJb OTIIMYaeTcAa oT
OoCcMOonA, 4YTO Takoe SCPC*)GKTMBHQH OCMONAPHOCTb U TOHUYHOCTb, HE TEPATb BPEMA Ha
NMOUCKN B CIrioBapsAXx M CrpaBoO4vYHMKaX, a NOCMOTPETb 30eCb. TOMy, KTO CMNEH B ecTe-
CTBEHHbIX Haykax, MOXXHO cpa3dy nepexoaunTb KO BTOpOﬁ 4YacTu.

10 N.A. CasuH, A.C. TopsaveB



PASMEPbI §2

1.2 Pa3amepbi

MexayHapopHas cuctema nsmepenun CU (System International) npegnu-
CbIBaeT M3MepsATb ANMHY B MeTpax. Ecnn pasmepbl Manbl, MCMOMb3yOTCA eanHULbI
N3MepeHUsi, NPON3BOAHBbIE OT METPa — MeTpuyeckas cucTema.

HeunmeTtp necarasa yacTb MeTpa 1am=10""m oM, dm
CaHTumeTp coTas 4acTb MeTpa 1cm=10"2m CM, Cm
Munnnmetp TbICAYHAs 4acTb MeTpa 1mMm = 10-3m MM, mm
MwnkpomeTp MUJTTIMOHHAs YacTb MeTpa 1MKkM = 107Mm | MKM, MK
(MuKpoH) ThICAYHAA 4aCTb MUIIMMETPA um, u
HaHomeTp MUNNapaHas 4acTb MeTpa 1HM = 107%m HM, Nm
(MUANMMUKPOH) | ThICAYHASA YaCTb MUKPOHA MMK, My
Anrctpem (A) BHECUCTEMHAs eaMHULA 1A=10"1\m A

Korga mbl roBOpvM O Mopax B CTEHKax KanummnsipoB, pasmepax MOJeKyn
W KNETOK HaM MOryT NoHaaobuTbCs 3T 3HaHus. uameTp apuTpounTa CoCTaBnsieT
7um, TonwiMHa YenoBeyeckoro Boroca (ans >xxutenen Poccun) — B cpegHem 40um,
nopel B CTeHKe 06buHOro kanunnsipa — 60 A. OBpaTute BHUMaHne — MukpomeTp 1
MUKpPOH — cMHOHUMBI, @ HaHoMeTp — 3To MnnnMMmUKpoH. ByabTe rotoBbl K TOMY, Y4TO B
OPYMMX KHUrax MUKPOH MOXET 0003Ha4aTbCs Kak MKM, MK, UM, J; @ MUNTIMMUKPOH Kak
HM, NM, MMK, mJ.

BOAHO-3/1€KTPOINTHBIE HapYLLEHWS B HeipopeaHMaLmn 11



YACTb I. 3AKOHbI MPNPOAbI N EAVHWLBI USMEPEHSA

.3 ATomHasi eguHMLa Mmacchbl

ATomMHas eguHuua maccbl (0b6o3HayeHve a.e.M.), OHa >Xe [anbToH, —
BHeCMCTEeMHasi e4uMHULEA Maccbl, NPUMeHsieMas A Macc MOMeKyr, aTOMOB, aTOMHbIX
A4ep 1 dnemMeHTapHbIX YacTul. ATOMHas eanH1La MacChl BblpaXkaeTcst Yepes Maccy
Hyknuaa (sgpa) yrnepoga '2C v pasHa 1/12 macchl 9TOro Hyknmaa.

PekomeHgoBaHa k npumeHeHuto VHOTMAM B 1960 n UKOTMAK B 1961 rogax.
OduumansHO pekoMeH0BaHHBIMU ABMSIHOTCS aHIMOsI3blYHbIE TEPMUHBI - atomic mass
unit (a.m.u.) n 6onee TouHbIN — unified atomic mass unit (u.a.m.u.) (yHuBepcanbHasi
aToMHas eguHMLa Maccbl).

1a.e. M. = 1,660 540 2(10)x10-27kr = 1,660 540 2(10)x10724r.

ATomMHasi eamHuLa maccbl (1 a.e.M.) — 3To Benu4uuHa, obpartHas yucny Aso-
ragpo, 1o ectb 1/Na Takoi BbIGOp aTOMHOM eauHULBlI Macchl yaob6eH TeM, YTO Mo-
nspHas macca AaHHOro arnemMeHTa, BblpaXeHHas B rpamMmax Ha Mofb, B TOYHOCTU
COBMagaeT C Maccom 3TOro dfieMeHTa, BblpaKeHHON B a.e.M.

Ecnu roeopuTb npolle, atoMHasi eduHMua@ Maccbl — 9TO Macca OHOro
NPOTOHA MNW HeWTPOHa (Macca 3TUX YacTuL, ogMHakosa). VIMEHHO NO3TOMY HECMOTPS
Ha TO, YTO B pa3Hble BpeMeHa aTOMHYH Maccy Bblpaxanu kak: 1/16 maccel atoma
Hyknuaa kucnopoga '80, maccy Hyknuoa Bogopoda-1 unm 1/12 maccel Hyknuaa
yrnepoga '2C - aT1 onpeaeneHns OeHTUYHbI U B3aMMOo3aMeHsIeMbI.

12 N.A. CasuH, A.C. TopsaveB



EAVNHNLbI NSMEPEHNA KOTMYECTBA BELLIECTBA §1.4

.4 EaMHNLbI U3MepeHust Konm4yecTBa BellecTsa

BeLuecTtBo coctout 13 MOneKyrn, a MoneKkyna — 310 camas Marnas 4acTb Belle-
cTBa, obrnagatoLLas ero ceoctBamu. Koraa Mbl rOBOPUM O KOnn4ecTBe BeLlecTBa, Hy>KHO
OTBETUTb Ha BOMNPOC: «Ckonbko MOJ'IeKyﬂ?». KonnyecTBo BeLLecTBa N3MepPA0T B MOSAX.

Konu4yectBO BewecTBa U3MepPAT B MONAX.

Mornb (mol) — aTo Konn4yecTBO BeLLeCTBa, B KOTOPOM cogepxutca Na yactuy,
(Monekyn, aTomMOB, MOHOB, UK NOBLIX APYTUX TOXAECTBEHHbIX CTPYKTYPHbIX YacTuL).

Na 310 noctosiHHas Asoragpo, paBHas konmyecTBy atomMoB B 12 rpammax
yrnepoga. Takum obpasom, KonvyecTBo 4actul, B ogHOM More No6oro Bellectsa
MOCTOSIHHO M paBHO uncry Aoragpo Na.

Na = 6,02214179(30)x 1023,

Monb — 3TO KONM4YecTBO BeLecTBa, Macca KOoTOporo,
BblpaXeHHas B rpaMmmMax, YnCrieHHO paBHa
ero MoneKynﬂpHoﬁ mMacce.

[lnst aTOMOB M IOHOB BENWUYMHY, aHANOTNYHYHO MO0, Ha3blBatkoT rpaMm-aToMOM
(r-aTom) 1 rpaMM-UOHOM (r-MOH). B cOOTBETCTBUM C 3TON TEPMUHONOTMEN, MOSb ABNS-
€TCs rpaMM-MOSIeKyIol CIIOKHOIO BeLLecTBa.

B knuHmnyeckoi npakTyke KONMMYeCcTBO BeLLEeCTBa M3MEPSIOT B MUMNIMMONSIX.
MunnMmonb — 8To ofHa Thica4Has YacTb Mons. Mmonb (mmol) = 10~3mMonb

MmaBHoe He 3abbiBaTb rpada Ameneo Asoragpo
(Lorenzo Romano Amedeo Carlo Avogadro di Quaregna e Cerreto)
1 uncno Asoragpo Na = 6,02214179(30)x10%3
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YACTb I. 3AKOHbI NMPNPOAbI N EAVHWLBI UISMEPEHSA

1.5 O6Eém n Macca

MpakTuka HaLlen XU3HN TakoBa, YTO Mbl MOCTYNAEM HE «Kak NpaBuIlbHO», a
«KaK yaoBGHO» 1 U3MepsieM KOMMYECTBO BELLECTBa B EANHMLIAX Macchl (KunorpaMmmMax)
unun obbema (nuTpax).

Macca — 370 Mepa VHEPTHOCTM Ter.
B KNMHWYeCKON NpakTUKe Maccy M3MepsiioT B rpaMmax(r) Unu Kunorpammax(kr)

OOBLEM — KONMUYECTBEHHAA XapaKTEPUCTUKA MPOCTPAHCTBA, 3aHNMMAEMOro
Tenom unu selectsBoM. O6bEM — 3TO Mepa NPOCTPaHCTBA.
B knnHu4eckon npakTuke o6bLEM N3MepSstoT B INTPax
NuTp(n) paseH 1 kybuyeckomy aeummeTpy (amd).

Macca 1 06béM B3anMOCBs3aHbl Yepe3 NNOTHOCTb. MNNOTHOCTb — 3TO OTHO-
LeHre maccbl Tena (m) k ero o6bemy (V)

Ona >xnakvx n TBepablX Ten NNOTHOCTb MOCTOSIHHA, OHU HECXKMMaeMsbl, no-
3TOMY, MPY N3MEPEHUSAX KONMUYECTBA MOXHO Maccy 3amMeHUTb oObémMoM. Hanpumep,
mMacca nuTpa Boabl — OAWH Kurorpamm. MnoTHOCTbL rasa 3aBuCUT OT TeMnepartypbl 1
OaBMNeHnsl, MO3TOMY, €CMNM HY>XHO BblPa3nTb KOMMYECTBO rasa 4epe3 obbeém 0bs3a-
TenbHO yKa3blBaTb TEMNEpaTypy 1 AaBrneHue.

OnuHakoBble Macchl UM 06bEMBI pasHbIx BellecTs, Hanpumep: KCI n NaCl,
copepxart pasHoe KONMYecTBO Morekyn. YTobbl Momny4nnocb oaMHaKoBOE Konuye-
CTBO MOJIEKYI, a Npu PacTBOPEHUMN - KONIMYECTBO MOHOB, HY>XHO U3MEPATb KOnuye-
CTBO BeLlecTBa B MOSsiX.
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PACTBOPbI NOHHbIE, HEMOHHbIE, KOJTTONAHbIE §1.6

1.6 PacTBOpbI MOHHbIE, HEUOHHbLIE, KONJIOUAHbIE

Bce xungkne cpeabl opraHu3mMa ABnAKTCA CINOXHbIMU
pacTBOopamMu cogepXxawmmMm NOoHbI, Heguccouunpyrowjme
MOJIeKyIbl U KOnfionaHble YacTuubl.

PacTtBop — romMoreHHasi cMecb, 0Gpa3oBaHHasi He MeHee Yem OBYMsi KOM-
NOHEeHTaMK, OAMH U3 KOTOPbLIX HA3bIBAETCA PacTBOpUTENEM, a APYroi pacTBOPUMbIM
BeLlecTBOM. Kaxablii U3 KOMMOHEHTOB pacTBopa paBHOMEPHO pacrnpenenéH B Macce
[pYroro B BuZe MOreKyr, aTOMOB U MOHOB.

PacTtBop — ofHoba3Hasi cucTemMa NepemMeHHOro CocTaBa, CoCTosILLas U3 ABYX
unu 6onee KOMMOHEHTOB 1 HAXOASALLASICS B COCTOSIHUN XMMUYECKOTO PaBHOBECHSI.

PacTBoputenb — KOMMNOHEHT, arperatHoe COCTOSIHME KOTOPOrO HE U3MEHSI-
etcs npu obpasoBaHMKn pacTtBopa. Mbl 6ygem o6CyxaaTe pacTBOpbl, B KOTOPbIX pac-
TBOpUTEnem ABnAeTcA Boaa.

PacTBopbl MOHHble U HEUOHHble WU PacTBOPbI 3NEKTPOSIUTOB WU
He3neKTPonMToOB

BewecTtBa, KOTOpbI€ Npu pacTBOpeHUN pacnagarTCA Ha NOHbI, HAa3bIBakOTCA
ANEeKTponmMTamMmn, noTomMy 41O NpPoBOOAT SJ'IeKTpVILIeCKVIVI TOK. BeluecTtBa, KOTOpbIe
B TeX XXe YyCNnoBUAX Ha UOHbl HE pacnagarTcd U SJ'IeKTpVIL-IeCKI/Iﬁ TOK HEe MpoBOAAT,
Ha3bIlBalOTCA HE3NEeKTPOonnMTamMun. K ANEKTPOSINTaM OTHOCATCA KUCNOTbl, OCHOBaHUA U
Nno4YTn BCE CONKU, K HEe3rnekTponntam — OOnNbLUMHCTBO OpraHn4yeckmnx coeanHeHun, a
TaKxe BelleCTBa, B MOJ1eKynax KOTOPbIX UMEKTCA TONMbKO KOBalNeHTHbIE HENONAPHbIe
nnn marnononapHbie CBA3N.

KonnoupgHble pactBopbl MHave HasbiBaloT 3onsmu. KonnovgHble pactso-
pbl — 3TO BbICOKOAUCMEPCHbIE ABYX(a3Hble CUCTEMbI, COCTOSALME U3 AMCMEPCHON
asbl (4acTuu) 1 AMCNEPCUOHHON cpenpl (pacTBOpUTENS), NNHEWHBIE pa3mepbl Ya-
ctuy nexat B npegenax ot 1 go 100 Hm. KonnovaHble pacTBopbl No pa3Mepam ya-
CTUL, ABMSOTCA NPOMEXYTOYHBIMU MEXAY UCTUHHBIMW PacTBOPaMu U CyCrneH3nsMm
1 amynbcusmm. HM — HaHomeTp (1 HM = 10°° M) YcTapeBluee HasBaHe HaHOMeETpa
— MANMUMUKPOH (1073 MMKpoHa; 0603HaYEHNST: MMK, M)

B oTnnyme oT UCTUHHBLIX PacTBOPOB Ans 30Men xapakTepeH addekt TuHaa-
ns, T. e. paccesiHMe cBeTa KonmnougHelMm Yactuuamu. MNpu nponyckaHum Yepes 30rb
nyyka CBETa NOSIBMSAETCH CBETMbIN KOHYC, BUAMMBIN B 3aTEMHEHHOM NoMeLleHnmn. Tak
MOXXHO pacno3HaTh, ABNSETCHA AaHHbIN PacTBOP KONMOMAHbBIM UM UCTUHHBIM.

OfHVYM M3 BaXKHbIX CBOWCTB 30M€el ABNSETCA TO, YTO MX YacTulbl UMEIOT
anekTpuyeckue 3apsiabl OA4HOro 3Haka. bnarogaps aTomy oHM He coeguHstoTcs B 60-
nee KpymnHble 4acTULbl N He OCaXKAAKTCS.

BenkoBble MoneKynbl 06rnagatoT cnabbiM OTpUUATENbHBIM 3apSA0M.
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YACTb I. 3AKOHbI MPNPOAbI N EAVHWLBI USMEPEHNSA

1.7 KoHueHTpauus

Kouuerrrpauvm — Belnn4dnHa, Xapaktepusyrouias KOMMYECTBEHHbI COCTaB
pacTBopa. B 3aBucumocTun ot uenu, ans BblpaXeHnsa KOHLUEeHTpauun pacTtBopoB UC-
Nonb3yrTCA pa3Hble eaAnHULbl N3MEepPEeHnd — BECOBOW 1 OObEMHBbIN MPOLEHT, MOondap-
HOCTb, MOMSANBHOCTb, /11, MOIbHAsA 40N U ap.

MonsipHaa KOHUEeHTpaums Unm MonsipHas o6bEMHasi KoOHLEeHTpauus (Mo-
NAPHOCTL) — KONMYECTBO PACTBOPEHHOIO BELLECTBA (YMCIO Morel) B eauHULE 06bE-
Ma pacTtBopa. /lHaye OTHOLLEHME KONMMYEeCTBa PaCTBOPEHHOIO BelllecTBa (YMCro Mo-
nen) K eaMHuLe obbéma pacteopa.

DU3NYECKMIN CMbICTT MOMSIPHOM KOHLIEHTPAaLMKN 3aKno4aeTcsl B TOM, YTO OHa
yKasblBaeT Ha YMCMO MONeN BeELLeCcTBa, codepallerocs B 1 nuTpe ero pacrteopa.
PasmepHocTb Mornb/n (mol/L)

MonsinbHasa KOHUEeHTpauus (MOMsbHOCTb) — OTHOLLEHWE KONMMYeCcTBa pac-
TBOPEHHOTO BeLLEecTBa (YMCo MOfeN) kK Macce pacTBOpPUTENS.

Onpegensetca OTHOLUEHMEM 4uCna MOMen PacTBOPEHHOrO BellecTBa K
mMacce pacTtBoputens. PU3NYECKUIN CMbICI 3aKMNo4YaeTca B TOM, YTO OHa NOKa3bIBaEeT,
CKONbKO Moren BellecTBa pacTtBopeHo B 1 kr (1000r) pactBoputens. PasmepHocTb
mMonb/kr (mol/kg)

MaccoBas gons (Takke Ha3blBalOT NPOLIEHTHOM KOHLIEHTpaLmnen)
MaccoBas fonsi — OTHOLLEHMEe Macchl PacTBOPEHHOIO BellecTBa K Macce
pactBopa. MaccoBasi 4ons u3MepsieTcs B AONAX €AVHMLbI UMW B NMPOLEHTaX.

MonbHas (MonspHas) 4oNnst pacCTBOPEHHOTO BELLECTBA.

OTHOLLEHME KOMNMYECTBa PaCcTBOPEHHOIO BELLECTBA K CyMMapHOMY Konuye-
CTBY BCEX BELLECTB, COCTaBMALLMX PacTBOp, BKIoYasa pactsoputens. CymmMma Mornb-
HbIX 0NN BCEX COCTaBHbIX BELLECTB paBHa eanHULE.

MonbHasi gons ykasbiBaeT Ha 4MCMNO MOMEW OaHHOrO BellecTBa B OAHOM
More pacTBopa, U3MepsieTcsl B JONSAX eAUHULbI.

MaccoBasi KOHLeHTpaLUsi, — OTHOLLEHME MacChl PaCTBOPEHHOTO BeELLIECTBA
K 1 n pactBopa. PaamepHocTb r/n.

OOBbEMHanA gonsi paCTBOPEHHOro BellecTBa.

OTHoweHVe O0ObEMa pacTBOPEHHONO BeLLEeCTBa K CyMMe OOBbEMOB BeLe-
CTBa U pacTBopuTeNs. Micnonb3yeTcs Npy pacTBOPEHUN XKMUOKOCTU B XUOKOCTM (CMe-
LUMBaHUMN).

OKBUBANEHTHOCTb — [OCMOBHO MEPEBOAMTCHA Kak paBHasi BareHTHOCTb,
UnNn paBHasi CNOCOBGHOCTb BCTyNaTh B peakuun. 3a aTanoH npuHAT Bogopoa. Mosopsi
00 3KBMBaNeHTHOCTU, Mbl MPEACTaBMsieM, CKONIbKO aTOMOB BOAOPOAA MOXET Npucoe-
OVIHUTb, OTAaTb UMK 3aMeCTUTb COOON JaHHOE COEAMHEHNE (MOH UMW paguKarn).

OKBUBaANeHT UNu AKBUBANEHT BellecTBa Unn KBMBaANeHT XMMUYECKUMN
— 9TO pearnbHas Unu ycrioBHas YacTuua, Kotopasi MOXeT NPUCOEANHATb U BbICBOOO-
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KOHLIEHTPALLMS §1.7

XOaTb KaTWMOH BOAOPOAA B MOHOOOMEHHbBIX peaKUMsaX Uin SNEeKTPOH B OKUCTIUTENbHO-
BOCCTaHOBUTENMbLHbLIX peakumsax. Hanpumep, B peakumn:

NaOH + HCI = NaCl + H20

3KBMBaneHToM 6yayT peasbHble YacTuubl — MoH Na* 1 noH CI-

a B peakuun Zn(OH)2 + 2HCI = ZnCl2 + 2H20

OfHVM SKBMBASEHTOM ByAeT ABMATLCA MHMMan Yactuua 2 Zn*2

1 peanbHasi Yactuua moH Cl-.

[Mon aKkBKBANEHTOM BeLLECTBa Taloke 4acTo MoapasyMeBaETCs YMCIO MOMevi Be-
LLIeCTBa, SKBMBANEHTHOE OOHOMY MOSTHO KaTVOHOB BOAOPOAA B PACCMAaTpPMBaEMON peakLmn.

Monb 3kBuBaneHT 11 MonsipHas Macca aKBMBaneHTa — 3To npounseese-
HUe MONSAPHOM MaccChl BeLLEeCTBa Ha (hakTop 3KBMBANEHTHOCTU.

dakTop 3KBUBANEHTHOCTU — 3TO YNCIO, NOKa3biBatoLLee, Kakad YacTb MO-
NEeKynbl UMK Apyroi YacTuLbl BELLIECTBA COOTBETCTBYET aKkBMBarneHTy. (1, 14, 14)
Takum obpasom, ans noHoe Na*, K* n Cl- macca monb akBMBarneHTa paBHa mMacce
oaHoro mons. Ans Zn*2 Ca*™ , Mg*2 unm SO42 macca Momnb 9KBMUBarneHTa pasHa
NnonoBMHE Macchbl 0AHOro Mons. [Ina MOHOB € 3apsaoM MNMC UMM MUHYC TpYU Macca
MOJSb 3KBMBArieHTa paBHa Of4HOW TPETN MacChbl O4HOrO MOrisi.

rpaMM-SKBI/IBaﬂeHT cvHOHMM Morb 3KBMBarneHTa — 310 YACMO rpamMmmMoB Xu-
MWUYECKOro anemMeHTa nnn coeanHeHnsa, paBHoe Macce ero XuMn4eCckKoro akBmMBasrieHTa.

HopmanbHasi koHUeHTpauums (MOnbHas KOHLEHTPaLUS SKBUBaneHTa)

HopmanbHasa KOHUEHTpaUMs — KONMYECTBO SKBMBANEHTOB AAHHOIO Belle-
cTBa B 1 nuTpe pacTtBopa. HopmarbHy KOHLEHTpaLuio BbipaXatoT B MOMNb-3KB/N Unu
r-ake/n (MMeeTcsi B By MOrb 3KBMBAnNeHToB). [ns 3anvcu KoHLEHTpaLUmum Takmx pac-
TBOPOB MCMOMb3YOT coKpalleHus «H» nn «N». Hanpumep, pactBop copepkalumn
0,1 Monb- 9KB/M, Ha3bIBAKOT AELMHOPMAarbHbIM M 3anucbiBatoT kak 0,1 H.

HopmanbHas KOHLEHTpaLms MOXET OTNnYaTbCs B 3aBUCUMOCTY OT peakumm, B
KOTOpOW y4acTByeT BeLlecTBo. Hanpumep, ogHoMonsipHbIv pacteop H2SO4 6yneT ogHo-
HOpMarbHbIM, ECIN OH NPEeAHa3HaYaeTcs AN peakumm Co LENOoYbIo ¢ 06pasoBaHneM
ruppocyrnbdara KHSO4, n aByxHOpManbHbIM B peakuum ¢ obpasoBaHmem K2SOa4.

Mockonbky [pamm-akBuBaneHT v Monb 3KBMBaNeHT CUHOHMMbI
HOpMarbHYH KOHLIEHTpaLMIO HEPEAKO 3anuChiBatOT — 3KB/IN UMes B BUAY KONMUYECTBO
MOMb- 3KBMBANEHTOB WM rpaMM-3KBMBANEHTOB [OaHHOro BellecTBa B 1 nuTpe
pacteopa. B dmanonormm obbi4HO ncnonb3yoT KoHueHTpaummn B 1000 pa3 meHbLune
— MUNNUrpaMMaKkBMBanNeHT BellecTBa B NUTPe pacTBOpa, a 3anucbiBaloT Kak
MUIINSKBMBANEHT/NUTP (MIKB/).

B Hawel kHure Mbl paccmMaTpuBaeM BOOHO-3MEKTPOINIMTHOE COCTOSIHWUE
opraHuama, noaToMy Mo SKBMBANEHTOM Mbl MOHMMAaeM MONOXUTENbHbIA UK OT-
pyuaTenbHbIA 3apsig, paBHbIA 3apsigy ogHoro noHa sogopoga (H*). Takum obpasom,
akBmBaneHTHocTb noHoB Na*, K*,u Cl- paBHa enuHuue (Takas ke Kak y Bogopoaa);
3KBMBANEHTHOCTb MOHOB Zn*2 .Ca*™ , Mg*2 n SO42 paBHa 2 1 Tak aganee rno mepe
YBENUYEHMS 3MNEKTPUYECKOro 3apsiaa. YMcno 3KBMBANEeHTOB MOHA B pacTBOpe — 3TO
KONMMYeCTBO MOre BeLLEeCTBa, YMHOXEHHOe Ha ero 3apsfj (BaneHTHOCTb). Tak, ogHo-
MonsipHbI pacteop MgCl2 cogepxut 2 Monb-3KBMBANeHTa MarHnsi 1 2 Mosb-3KBUBa-
NieHTa xmnopa B OjHOM NUTpe pacTBopa.
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YACTb I. 3AKOHbI MPNPOAbI N EAVHWLBI USMEPEHSA

1.8 Onudbdpy3ua

Oudbdby3ua (nat. diffusio — pacnpocTpaHeHune, pactekaHue, paccenmBaHune) —
B wmnpokom cmbicrie 3Toro crosa npoLecc nepeHoca MaTtepumn Unmu aHeprum n3 obna-
CTM C BbICOKOW KOHLIEHTpaumen B 0b6rnacTb C HU3KOM KOHLEHTpaumen. OToT TepMUH
MCNOMb3YKT NPWY ONMCaHUN TENONPOBOAHOCTM U PACNpPOCTPAHEHUN 3NEKTPUYECKM
3apsbkeHHbIX YacTul. CaMbiM M3BECTHbIM NpuMepoM Anddy3nm aBnaeTcs nepeme-
LUMBaHWe ra3oB WY XUOKOCTEN (ecnun B BOQY KanHyTb YEePHWr, TO XMOKOCTb Yepes3
HEKOTOpOE BpeMS CTaHET PAaBHOMEPHO OKpPaLLEHHOW).

Ondbcby3mna — aTo npouecc nepemeLLeHs pacTBOPEHHbIX BELLECTB U3 06-
NacTu C BbICOKOW KOHLEHTpauuen B obracTb C HU3KOM KOHLUeHTpauuen. CKopocTb
Andbdy3nmn 3aBMCUT OT TOro, Kak BbICTPO ABUraoTCcs Monekynbl pactBopa. CkopocTb
[ABVKEHMS MOMeKyn onpenensieTcs UX KMHeTudeckoi aHeprueit (E = mv2/2). MNokasa-
Tenem BHyTPEHHEW SHepruy BeLLecTBa ABMseTca Temnepartypa.

Ondbdpy3ma — 310 OCHOBHOM CNOco6 nepemMeLLeHns Boabl 1 paCTBOPEHHbIX
BELLIeCTB BHYTPU KNETKU, B UHTEPCTULIMATNIBHOM MPOCTPAHCTBE U Yepe3 MeMOpaHy ka-
nunnsipa. OBuxeHne BOAbl Yepe3 KINEeTOYHy MeMOpaHy — 3To Bcerga auddpysus.
MpoxoxaeHve Yepes KNeTouYHy MembpaHy GOnbLUMHCTBA PaCTBOPEHHLIX BELLECTB
— 3TO ynpaensieMblil NpoLiecc, BkIYaoLwmii B cebst paboty 6enkoB-nepeHoCUMKOoB,
Kanuii-HaTpueBOro Hacoca 1 ynpasnsieMbIX KaHarnoB.

Ounddy3una yepes membpaHy.

B Hawwen kHure mMbl Oyaem paccmaTtpvBaTb B OCHOBHOM ABa Tuna MembpaH:
KMeTo4Has CTeHKa M CTeHKa Kanunnspa.

Kanmnnsap MoXXHO YNpoLLEHHO NPeacTaBnTb Kak TPyBoyKy ¢ OTBepCTUSMU-MO-
pamu B cTeHke. CnocoBHOCTb MPOXOANTL Yepes Mopbl 3aBUCUT OT pasmepa MOMeKyIbl
1 oT gvametpa nop. Konv4ecTBo BeLLeCcTBa, NPOXOASLLEro Yepes CTeHKY Kanumnnsapa,
3aBVICUT OT Pa3HULIbI KOHLIEHTPaLUMI 1 Pa3HULIbl TMOPOCTATUYECKOrO AaBneHUst No pas-
Hble CTOPOHbI MeMBpaHbl. TPeTU hakTop, ONPEAENSIOLLIMIA CKOPOCTbL AN dy3nmn Yepes
OTBEPCTUSi B MeMbpaHe, 3aBUCUT OT JeKTPUYECKOro 3apsida MOSeKysbl Uv 1oHa 1
pa3HOCTM NOTeHLMarnoB no obe CTOpoHbI MeMBpaHbl. 3aKoHbI MPUPOAbLI CTPEMSITCS Bbl-
POBHATb KOHLIEHTpaLmKW, AABMEHNS 1 anekTpuyeckne noteHumansl. Korga gocturaetcs
paBHOBECKE MOXHO npeHebpeyb hakTtom anddpyanm. MNMocne JocTmKeHs paBHOBECUSE
A dysnst He MpekpaLLaeTcs, HO KONMYeCTBO MOMEKYI, MPOXOAALLMX Yepe3 MeEMOPaHy
B 060MX HanpaBneHusix BcneacTave anddy3nmn ognHaKkoBo.

KnetoyHas cTeHka B YerloBe4eCKOM opraHu3Me — 3T0 MeMbpaHa, COCTosi-
Las M3 ABOMHOrO cnos NNuAoB. B Hee BkMtoyeHO Gonbluoe KonMyecTBo 6enKkoBbIX
MOreKyrsl, KOTopble NPOHM3bIBAIOT MeMbpaHy HackBo3b. BeigensioT Ase rpynnbl 6en-
KOB KMeTOYHON MembpaHbl - kaHanbHble 6enkvu 1 6enkun-nepeHocumkn. KaHanbHble
Genkn — 310 GenkoBble MOMEKyrbl, NPOHM3bIBaOLWME MEMOPaHy 1 UMEIoLLMe BHY-
TPEHHWI KaHan. BaxkHbiMn CBONCTBaMU KaHarbHbIX 6EnKoB SBnseTcs ux nsbvparens-
Has NPOHMLUAeMOoCTb A5 pa3Hbix MoHoB (anst Na* n K* pasHble kaHanbl) 1 Hanuyve
«BOPOT» — CMOCOOHOCTb OTKPbIBAaTb UMW 3aKpbIBaTb KaHa.

18 N.A. CasuH, A.C. TopsaveB



ANDODY3NA §1.8

[nddysna vepes nopbl kaHarnbHbIX GEMKOB 3aBUCUT OT PasHULIbl KOHLIEH-
Tpauui, pasHOCTM NOTeHLUManoB no obe CTOPOHbl MEMOPaHbl U OT ANEKTPUYECKOro
3apsiAa Monekynbl UM MOHA, a Takke OT BPEMEHHbIX MHTEPBAIOB OTKPbITUS U 3aKPbl-
TUSi KAHaroB.

O6neryéHHas guddy3ua. ObneryéHHas auddysnst — aTo PeHOMEH, CBs-
3aHHbIN C (PYHKUMOHUPOBaHMEM 6ernkoB-nepeHocHMKoB. JToT cnocob anddysum
onpeaensieT CKOpoCTb MPOXOXKAEHUS B KNETKY MHKO3bl U aMUHOKUCHOT. Benok-ne-
PEHOCHUK, BCTPOEHHbIN B KNETOYHYIO MeMOpaHy 3axBaTbiBaeT MOMeKyny nepeHocu-
MOro BeLLeCTBa 1 NpoTankmBaeT eé€ B knetky. MakcumanbsHas ckopocTb obrner4éHHon
Ancbdysnmn orpaHnmyeHa npornyckHOW CrnocoBbHOCTbI0 Genkos-nepeHocHnkoB. Ecnm
CKOPOCTb MpocTon anddpysnm Yepes nopbl MeMOpaHbl BCeraa yBenMUYMBaETCA Mo
Mepe pocTa pa3HuLbl KOHLEHTPaLuii no obe CTOPOoHbLI MeMOpPaHbI, TO CKOPOCTL obner-
YEHHOM Anddys3nn nepecTaeT yBENUUMBATLCA MOCHe AOCTMKEHUS OnpeaenéHHoro
3HaYeHNs BHE 3aBMCUMOCTM OT YBENUYEHUS rPagueHTa KOHLEHTPaLUMIA Mo CTOPOHaM
MeMbpaHbl. MNponyckHas cnocobHOCTL GenKkoB-NepeHOCHMKOB 3aBUCUT OT SHepreTu-
YeCKMX 1 ryMoparsbHbIX hakTopoB. Hanprmep, MHCYNH Cnoco6eH yBenmumBaTh CKO-
pocTb anddysun rmoko3bl B knetky B 10 pas.

Ouddy3usa Boabl. Boga HepacTBoprMa B nunuaax KNeTodHon MemMopaHbi.
B kneTky v 13 kneTku BoAa NpPOXoauT TOMbKO Yepe3 nopbl-kaHasbl. ATOro 4OCTaTou-
HO Ans Toro, YToObl OOMEH BOAOW MeXOy KMETKOM U OKpY>KatoLLMM NPOCTPaHCTBOM
npoucxoaun o4eHb GbICTPO. Bbino ycTaHOBMNEHO, YTO 3a OOHY CEKyHAY Yepes apu-
TpoumT npoxoanT 100 06BLEMOB BOAbI paBHbIX 06BEMY apuTpoumTa. [lo Tex nop noka
KONMMYeCTBO BOAbI MOCTYNatoLLen B KNEeTKy paBHO KONMMYECTBY BOAbI NOKUAAIOLLEN €€,
pa3mepbl KNETKN U KOHLEHTpaUMs BELLECTB B LUTOMMa3Me He HapyLlaloTes.
Bopga nerko v 6bICTpo NpoxoauT Yepe3 MmembpaHbl opraHnamMa. Boga npoxoaut yepes
nopbl B CTEHKE Kanunnsipa u Yepes KaHarbl KreTodHon MembpaHbl. B ocHoBe ABu-
XeHusa BoAbl Yepe3 MembpaHbl NexuT npoctast auddysnsa. Boaa nepemelyaercs ns
30HbI, IAe €€ MHOrO B 30HY, e e€ mano. [nis Toro 4ToObl pacckasbiBaTb Aarnblue Ham
HY>KHO BCMTOMHUWTb MOHATME KOHLIEHTPaUMA BoAbl B pacTBope. [lockonbky pacTBop —
roMoreHHasi CMecb, 0bpasoBaHHas He MeHee YeM OBYMS KOMMOHEHTaMW, Mbl MOXEM
BbIYMCISATH KOHLEHTPALMIO N0OOro U3 KOMMOHEHTOB, B TOM YMCIE U PacTBOPUTENS.
KoHueHTpauums — aTo KonM4ecTBO BeLLecTBa B Macce unm o6béme pacteopa. 3aech
BaXXHO MOHSATb, YTO YeM GonbLLe BeLlecTBa B pacTBOPE, TEM MEHbLLE KOHLEHTpaUusi
pacTBopuTens, n HaobopoT, YeM MeHbLLEe BeLlecTBa B pacTBope, TeM GonbLue KOH-
LeHTpauus pactBopuTens.

AKTUBHBIA TPaAHCNOPT He OTHOCAT K Auddy3un. EcTb ABa rnaBHbIX OT-
nnYMsA: BO-NEPBbIX, NPV aKTUBHOM TpaHCMOpTE BELLEeCTBO MepeMeLLaeTcsi NpoTuB
rpagueHTa KOHUEHTpauuu, a BO-BTOPbIX, NMPU akTMBHOM TpaHcropTe obs3aTenbHO
pacxoayeTcs aHeprusi. benku-nepeHocumkn paboTaroT kak HacoChl, OHW nepeMella-
HOT MOJEKyrbl U3 06nacTu C HU3KOW KOHLEHTpauuer B 00nacTb C BbICOKOM KOHLEH-
Tpaumen. Tak xe Kak 1 nobon Hacoc, OHN PacxXoayloT aHepruto. B 3aBmucumoctn ot
CBOWCTB U CTPYKTYpbl BEnku-nepeHocHmKkn 3akaumBatoT HYXXHbIe MOMEKyrbl B KIETKY
Unu BblIbpachIBaOT NULLHEE HAPYXY, B MHTEPCTULMANbHOE NpocTpaHCcTBo. benku-ne-
PEHOCHMKN CreUMdUYHbI ANA Pa3HbIX BELLECTB.
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1.9 Ocmoc

Ocmoc (0T rpey. 6OUOG «TOMYOK, AABMEHUEY) — NPOLLECC OOHOCTOPOHHEN
anddy3nm yepes nonynpoHnLIaemMyto MembpaHy MOreKyn pacTBOpUTENSst B CTOPOHY
©onbLuel KOHLEHTpaLuumM pacTBOPEHHOIO BELLIECTBA.

Ecnun untath GbICTPO, TO «OOHOCTOPOHHSS Anddy3ns 8 cmopoHy bonswel
KOHUeHmpauyuu pacmeopeHHO20 gewjecmea» MOXeT obecKkypaxuTbe. Ho ecnu npo-
YUTaTb BHMMATENbHO Mbl YBUAUM, YTO OCMOC — 3T0 AMddy3ns pacmeopumerns Ye-
pes3 nonynpoHvLaemyto membpaHy. B Haluem criydae pacTBopuTtens — 3To Boga. YyTb
BbILLIE Mbl BCTIOMHWIM NMOHSATUE KOHLIEHTpaLuuMs BoAbl B pacTBope. Yem HacblLLeHHee
pacTBOp, TEM HWXKE KOHLEHTpaums Bogbl B HEM. M HA06OpPOT, YeM MeHbLLE pacTBO-
PEHHbIX BELLIECTB, TEM BbilLe KOHLEHTpauusa BoAbl.

MpenctaBum cebe memGpaHy, NpoHULL@eMyto TONbKO Ans BoAbl. [1o pasHble
CTOPOHbI MEMOpPaHbl HAaXOAATCS PaAcTBOPbI Pa3HbIX KOHLEHTpaLuiA (Hanpumep, rmo-
ko3bl). Boga 6yner nepemeluatbcsa Yepes MembpaHy 13 XUAKOro pacTBopa B KOHLEH-
TPUPOBAHHBIN. DTO NPOU3OVMAET MOTOMY, YTO KOHLIEHTpaLuus BoAbl B XXUAKOM (cna-
6om) pacTBope Bbille, YEM B FYCTOM (KOHLEHTPUPOBAHHOM). HuKakux HapyLleHui
3aKOHOB NMPUPOAbI 30€Ch HET, — BELLECTBO (BOAA) U3 30HbI BbICOKOW KOHLIEHTpaLum
pacnpocTpaHsAeTcs B 30HY HU3KOW KOHLEeHTpaumu. [na Toro, 4tobbl MOr CyLLEeCcTBO-
BaTb OCMOC, Heobxoamma MmembpaHa, NpoHVLaemMas Ans pacTBoOpuUTenst U HEMPOHU-
LaemMas A pacTBOPEHHOro BellecTsa.

[Ons Toro, YTo6bI MOT CyLWecTBOBaTb OCMOC, Heob6xoauma
MeMOGpaHa, npoHuuaemas Ans Bogbl U HerMmpoHuuaemMas
OISl pacTBOPEHHOro BelecTBa.

MepeHoc pacTeopuTeEns Yepe3 MembpaHy 06yCcrnoBfieH OCMOTUYECKUM AaB-
neHnem. OcmoTuyeckoe AaBneHWe pPaBHO M3ObITOYHOMY BHELUHEMY [OaBMEHWIO,
KOTOpOEe crnepyeT MpUoXnTb CO CTOPOHbI PacTBoOpa, YTOObI MpeKkpaTnTb NpoLecc,
TO eCTb CO3AaTb YCMOBUS OCMOTUYECKOro paBHoBecwsl. peBbilleHre n3bbITO4HOro
AaBrneHns Haf OCMOTMYECKMM MOXET NpUBECTU K obpalleHnto ocmoca — obpaTHom
anddysnm pacTeopuTens.

OcmoTuyeckoe AaBrieHne 1nu, kak OCTaHOBUTb OCMOC?

Ocmoc 1 ocmoTrYeckoe AaBrieHne NCMOomb3Y0TCS BCEMM XMBbIMU OpraHun3-
Mamu. Hambornee Bnevyatnswowmx pe3ynsTatoB AOOWMMCL aMepuKaHCKMe CEKBOWM
(oHn npes3owwnu aBkanunTbl U 6aobabel). TN BENUKaHCKNE AepPeBbsi, UCMNOMb3ys OC-
MOC, MOAHVMAIOT BOAY Ha BbICOTY [0 CTa METPOB.

Mpexage Yem roBopuTb O AaBreHWM BCMOMHMM: [daBneHne — ato cwna,
NPUINOXeHHas K eanHvue nnowaan. BosabMEM umnmHap, MMeLWwmi B Ka4ecTBe OHa
nonynpoHuLaemyto MembpaHy. 3ta MembpaHa nponyckaeT Body, HO He Mpornycka-
€T MOMeKyInbl IMoKo3bl. 3aNoMHUM LMIAMHAP C NONYNpPOHMLAEeMbIM HOM pacTBOPOM
TMIOKO3bl 1 BbICTPO MOrpy3nM LMNUHAP B EMKOCTb C ANCTUMNIIMPOBAHHOW BOAOW, TaK
4YTOObI YPOBHM B 06OMX cocydax coBrnaganu. YpoBeHb pacteBopa B LMMNHOPE CTaHEeT
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OoCcMOC §1.9

noBblwatbca. HauHéTca ocMoc. Yepes HekoTopoe BpeMs B LMMMHAPE YCTaHOBUTCS
HOBBIN YpOBEHb pacTBopa. Ecnu yctaHoBUTE Bec cTonba XuakocTu, HaxoasLencs B
LUMnMHApe Bbille YPOBHSI BOAbl B OCHOBHOM pe3epByape W pasgenutb Ha nrowaib
CeYeHUs LMnuHapa, Mbl y3HaeM BENMYMHY OCMOTMYECKOrO AABMNEHNS, CO34aBaeMOro
AaHHbIM pacTBOpoM. Ecnv B UMnMHAP BCTaBUTb MIIOTHbIA MOPLUEHb Y NPUMOXUTD K
HeMy cuny, paBHyo Becy cTonba XnakocTu, HaXoAsLWENCs B UANMHAPE Bbille YPOBHSI
BOAb! B OCHOBHOM pe3epByape, Mbl BOCCTaHOBUM status quo (ycnoBusi Havana akc-
nepuMeHTa). MNonyynm ncxogHble KonmyecTsa AMCTUIINIMPOBAHHOW BOAbI U pacTBopa
FMOKO3bl UICXOAHOWM KOHUEHTpaumun. Ecnn, kKoHeyHo memBpaHa He NOMHeT.

(]

1) LlunmHap ¢ nonynpoHLaeMbIM [HOM, 3amnOSTHEHHBIV PaCTBOPOM [TIHOKO3bI, N EM-
KOCTb C AUCTUNNMPOBAHHOM BOAOW;
2) UnnuHap, 3anonHeHHbIN pacTBOPOM [T1HOKO3bl, MOrPYy>KEH B EMKOCTb C AUCTUMNMMU-
pPOBaHHOWN BOAOWN, Ha4Yancsa ocmoc;

gl
b

N

3) Ocmoc ocTaHOBUIICS,, OCMOTUYECKOE AaBIeHME paBHO BECY MOOHSTOrO pacTeopa,
OENEeHHOMY Ha Nnnowafb CEYEeHUs LUNnHapa;

4) OKkBMBaneHT Beca pacTBopa, NOAHATOrO OCMOTUYECKMM OABMEHNEM;

5) LiunnHap ¢ nopLiHem, Ha KOTopbI AENCTBYET rpys;
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I

6) pys OencTByeT Ha MopLleHb B UWIUHAPE, ypaBHOBELUMBASE OCMOTUYECKOe
AaBrneHve, BoAa BbIXOOAWUT B pesepByap, [OKO3a OCTaéTcA B UuvMHApe. JTO
dm3nyeckoe SBNeHNe Ha3bIBaOT «OOPATHBI OCMOC» UMK «PUNBTPaLNS»;

7) HacTtynuno paBHOBecCWe, BOCCTaHOBMIEHO MCXOAHOE COoCTosiHve. [laBneHne Ha
nopLUueHb paBHO OCMOTUYECKOMY AABMEHUI0, OCMOC OCTaHOBIEH.

OcmoTtuyeckoe AaBrieHue (0603Ha4aeTcs 1) — M30bITOYHOE rMapocTaTnye-
CKOe jaBneHne Ha pacTBOp, OTAENEHHBIV OT YACTOrO PaCTBOPUTENS MOMYNPOHULIAEMON
MeMOpaHoW, Npu KOTOpoM npekpallaetca anddpyans pactBoputens vyepes meMopa-
Hy. OTO AaBreHne CTPEMUTCS YPaBHATb KOHLEHTpaLuM 060nX pacTBOPOB BCIEACTBUE
BCTPEYHOM Andhdy3nm Morekyn pacTBOPEHHOTO BELLECTBA U pacTBOPUTENS.

[aBneHne n3MepsioT B pasHblX eanMH1LAaX, HO BCE 3TW eAMHULbI U3SMepeHUs,
B KOHEYHOM CHETE, MOMYy4atoTCsi U3 OTHOLLIEHUSI CUIbI K NIIOLLAANM, Ha KOTOPYHO 3Ta cuna
dencteyeT. Hanpumep 1nackanb(11a) — 3To HblOTOH Ha KBaapaTHbIN MeTp, 16ap — 3To
1x108 guH/cm? unn 1Max105, ogHa aTMocdepa pasHa ogHoMy Gapy mnn 760mmHg.
CT., @ OAUH CaHTUMETP BOAHOrO CTornba paBeH 0gHOMY MUNnNMbapy 1 Tak ganee.

3akoH BaH-lodpcpa

Ona Toro, 4tobbl y3HaTb, Kakoe OCMOTUYECKOe AaBreHue (TT) BO3HUKHET
npu UWCMNOnNb30BaHUM OMpPefeneHHOro pacTBopa OMnpederneHHor KOHLEHTpaLuuu,
Nonb3yTCA CNPaBOYHBIMK TabNMLAMM UM PacCYUTLIBALOT MO hopMyne:

mM=ixCxRxT
rae | — W30TOHMYECKUN KO3(MUMEHT pacTBopa; C — MoMnsipHasi KOHLUEHTpauusi
pacTBopa, BblpaXeHHasd 4epe3 KOMOMHaUM OCHOBHbIX eauHuy, CWU, 1o ecTb, B
MOmb/M3, @ He B MPMBbLIYHBIX MOMb/M; R — yHMBepcanbHasa rasosasi NnoctosiHHas; T —
TepMogvMHamunyeckasi Temneparypa pacteopa.

B pesynbrate aTMx pac4E€TOB NOMyYaTCA BECbMa BHYLUUTENbHbIE LNKPbI
OcmoTuyeckoe aaBreHve XnaKocTen B opraHuamMe coctaensiet = 7,7 atMm. Ecnu 6bl
Takoe AaBreHue Obifo NpUoXeHo K MembpaHam KNeToK U CTEHKaM KanunssipoB C
O[HOW CTOPOHbI BCE Gbl pasopBarnock. K cyacTbio B 60NbLUMHCTBE CUTYaLuiA AaBneHne
no o6e CTopoHblI MembpaH opraHM3ma O4MHAKOBOE.

B ycnoBusix xuBoro opraHusaMa Temrnepartypa no obe CTopoHbl MembpaH
oavHakoBa, R — 3TO KOHCTaHTa, MeHstoTcs Tonbko C — MonsipHasi KOHLeHTpauus, v
i — N30TOHMYECKMI KO3dPULIMEHT pacTBOpa, NOCKOIBbKY PacTBOPbI COCTOAT U3 pa3HbIX
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BellecTB. To eCTb B YCMOBUSX XXMBOFO OpraHm3Ma Mo pasHble CTOPOHbI MeMOpaH
MEHSIETCSH TOMNbKO 3Ta YacTb hopMyrbl, (i X C) onncbIBaroLLE OCMOTUYECKOE AABMNEHME.
lMponsBedeHne MOMSPHOM KOHLEHTPaUMM Ha M30TOHUYECKUMA KOIMPDULNEHT
pacTBopa — 3TO MokasaTerlb OCMOTUYECKOW KOHLIEHTpaLmu.
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YACTb I. 3AKOHbI MPNPOAbLI N EAVHWLBI USMEPEHNSA

.10 OcmoTHnyecKkasa KOHLEHTpaLUus UM OTYero 3aBUCUT OCMOTUYECKOe
naBrneHune?

OcMmoTnyecKkasi KOHLEHTpauus — 3TO CyMMapHasi KOHLEHTpauus BCex
pacTBOPEHHBIX YacTuy,.

B Tom cnyyae, ecnv n3oToHnYecknin KoaddurumneHT pacteopa paseH 1(i= 1),
OCMOTUYECKas KOHLIEHTpaLMs paBHa MOMSIPHOW KOHLEHTpaLunW. OTO 03HAYaeT, YTo
npu pacTBOPEHMN MOSEKYIbl JaHHOrO BeLLeCTBa He pacnajaroTcs Ha MOoHbI. Tak pac-
TBOPSIIOTCA caxapa, Hanpumep rnoko3a. Ecnv B3aTe oanH Monb (rpamMM-Monekysny)
IMoKO3bl, B HEM Bynet 6,02214179(30)x102% monekyn (4mcno Asoragpo Na). Mocne
MOIHOrO PacTBOPEHMS MOIS FMIOKO3bl B AUCTUMNIMPOBaHHOWM BoAe B pacTBope byaet
HaxoauTbCA Takoe e konm4ecTBo (NA) OCMOTUYECKN aKTUBHBIX YacTul,.

1 ocmonb
TrpamMmm-morsb
rMIOKO3bl D p I S
@ D
<D <D= @
DT > L2
L L <

B Tom cnyuae, ecnu npu pacTBOpeHUM Kaxaas Morekyrna pacnagaercsa Ha
[Ba VoHa, Kak 3T MpoMcXoauT Npu pacTBopeHun nosapeHHon conu (NaCl — Na* + CI),
N30TOHNYECKMI KOIhULIMEHT pacTBopa paBeH 2 (i = 2).

2 ocmonsa
1rpaMm-morb
o o @) o
DDV o O o
OO0 >
DDDD o © OOOO o
o9 o oo

A ecnu pacTBOpsiTb XJTOPUCTBIN KanbLUWiA, TO U3 KaXO0W MOMEKYIbl CyXOro
BelLecTsa nonyuntcst Tpu noHa (CaCl2 — Ca*2 + Cl- + CI7), noaToMy M30TOHUYECKUI
KO3 pMLUMEHT pacTBOpa XIOPUCTOro Kanbums paseH 3 (i = 3).
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OCMOTNYECKAA KOHUEHTPALNA §1.10

Trpamm-mornb 3 ocmonA
CaCl,

Kakow cmbICcn B 3TUX 3HAHMSX AN NOHUMaHUSA ocmoca?

OcMoC 1 oCcMOTUYECKOe AaBrieHne 3aBUCAT OT KONMYEeCTBa OCMOTUYECKM
aKTUBHbIX YacTul B pacTBope. BHe 3aBMCMMOCTM MOH 3TO UNM HeaUCCOLMMPOBaH-
Has monekyna. boriee Toro, paamep MOMneKyrnbl He UMEET 3HaYeHUs, BaXKHO TOMNbKO
konunyectBo. OCMOC 3aBUCUT OT KUHETUYECKOW SHEPTM PACTBOPEHHBLIX MOIEKYN U
OT TemnepaTtypbl pacTBopa (3710, B CYLUHOCTU, OAHO U TO Xe). Temneparypa Belle-
CTBa onpejenseTcs KUHETUYECKOW SHepruen Monekyr, ero obpasyroLmx (E = mv2/2).
OHeprus (E) y Bcex Morekyn B pacTBope OfMHaKoBasi, NpocTo, ecnn macca (m) 6onb-
Liasi, To CKOpPOCTb (V) ManeHbKasi, a eCrvm macca MareHbKasi, To CKOpoCTb bGonbLuas.

OCMOTMYECKYIO KOHLIEHTPALIMIO 3MEPSIIOT B OCMOSSIX MO OTHOLLEHWUIO K KO-
NYECTBY pacTBOpa WK1 K KONMYECTBY pacTBopuTens. Ytobbl He 3anyTaTbCsl, HYXXHO
NMOHATb, YTO Takoe OCMOJb.

Ocmonb — 310 6,02214179(30)%1023 (uncno Asoragpo Na) 0CMOTUYECKM aK-
TUBHbIX YaCTuL, B pacTBope.

Ocmornb — 3TO eAuHULA OCMOTUYECKOW KOHLIEHTpaumu, nomyyaemas npu
pacTBOPEHNN OAHOTO MOIb HEANEKTPONUTa. ATO BEPHO MOTOMY, YTO €CN BELLECTBO —
HEaNEeKTPOIINT, 3HAYUT OHO HE OMCCOLMMUPYET Ha UOHbI, M NPU PacTBOPEHUN OAHOTO
MOsi TaKoro BellecTBa Mbl nonyunm 6,02214179(30)x10%% (uucno Asoraapo Na)
OCMOTMYECKW aKTUBHbIX YacTuL, B pacTBOpE.

Ecnu mbl Byaem pacTBoOpsiTb OAUH MOSb 3MEKTPONMTA C M30TOHUYECKUM KO-
adpcpuumeHTom 2, Hanpumep, noapeHHyto conb (NaCl — Na* + CI7), Mbl nonyyum
pacTteop, B KoTopom byaeT 2 NA OCMOTMYECKM aKTMBHBIX YacTuy. TakuMm obpasom,
pacTBOPVB OAMH MOJb 3NEKTPONUTA, AUCCOLIMPYIOLLIErO Ha ABa MOHa, B pacTBOpe Mbl
nony41Mm Asa oCMOorsi.

Mpogomkum: Ecnu mbl Byaem pacTBOpsiTb OAUH MOMb 3MNEKTPONNTa C N30TOHM-
YeckM KoadpduLmeHTom 3, Hanpumep, Xrnopua kanbums (CaCl2 — Ca*2 + Cl- + CI), mbl
nony4um pacTeop, B KoTopom ByaeT 3 Na 0CMOTUYECKN aKTUBHBIX YacTuy,. B pesynsra-
Te, pacTBOPMB OAMH MOJSIb 3MEKTPONUTA, ANCCOLIMPYIOLLIErOo Ha TPpU UOHA, B pacTBope
Mbl MOMYYYM TP OCMOIIS.

COOTBETCTBEHHO AJ1S1 TOrO, YTOGbI MOMYy4YUTb OAMH OCMOSb U3 3MNEKTPON-
Ta, ONCCOLMPYIOLLEro Ha ABa UOHA (M30TOHUYECKUIA KOSPULIMEHT 2), HYXKHO B3SATb
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YACTb I. 3AKOHbI MPNPOAbI N EAVHWLBI USMEPEHNSA

Yamons cyxoro Beuectsa (Hanpumep NaCl). A ecrim Hy)XHO MOMyYUTb OAUH OCMOJSTb
N3 3neKTponuTa AUCCOLMPYIOLLEro Ha TPY MOHa (M30TOHUYECKUIN koaddduumeHT 3),
HYXHO B3Tb ¥4 Mors cyxoro Bellectsa (Hanpumep CaCl?).

B dwmsmonorum ncnonb3yloT ABe eauHULbl OCMOTUYECKON KOHLEHTpaLuu:
OCMOJIAANIbHOCTb U OCMONSIPHOCTb.

OCMOnANBHOCTL — MOJISIPHOE KONMYECTBO OCMOTUYECKN aKTUBHbBIX YacTuL
Ha KunorpamMm pacTBOpUTEnsl, Unn

OCMOnANbLHOCTbL — KONMYECTBO OCMOSIEN Ha KUMorpamMmM pacTBopuTens

pa3MepHOCTb — OCM/KT

OcmonﬂpHocm — MondApHoe Konn4ecTtBo OCMOTUYECKU aKTUBHbIX YacTul,
Ha nNuTp pacTBopa, Unn

OCMONAPHOCTb — KONMYECTBO OCMONEN Ha NUTP pacTBopa,

pasMepHOCTb — OCM/I

nOHyBCTByVITe pasHMUY: B NepBOM CJly4ae Ha Kunorpamm pacrtBoputens, a
BO BTOPOM Ha INMUTP pacteBopa. KCTaTVI, -NANbHOCTb U -NAPHOCTb 34ECb TaKad XXe KakK B
MONANbHOCTU N MOJNTAPHOCTW. MOJ'IFlpHOG KONnMn4ecTBO YacTul, — 3TO 4YKUCIIOo ABora,qpo,
Na = 6,02214179(30)x1023

A Tenepb, 4TOObI 3aKPENUTbLCA Ha 3aBOEBAHHOM MNnaujapme 3HaHWA -
npumepsbl: Y Hac eCTb TPU OOHOMOMSPHBIX pacTBopa (1Monb BELecTBa Ha NuTp pac-
TBOpA) IMIOKO3bl, MOBAPEHHOM COMNW 1 XIOPUCTOro Kanbums. Kakas ocMonspHOCTb?
OTBeT: pacTBop rMoKko3bl — 1ocm/n, pacTBOp MOBapPEHHOW Conm — 20CM/Nn, pacTBop
XIIOPUCTOTO KanbLus — 30cm/n.

B dhusmonorum ocmoTryeckyto KOHLEHTPALIMIO U3MEPSIOT B MUIIIIMOCMONSAX
Ha MUTP UK Ha KUMorpaMm.

MmaBHoe He 3abbiBaTh rpada Ameaeo Asoragpo
(Lorenzo Romano Amedeo Carlo Avogadro di Quaregna e Cerreto)
1 uncno Asoragpo Na = 6,02214179(30)x10%3

26 N.A. CaBuH, A.C. Topadves
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1.11 B 4yem cnoxHocTb?

Bnuosice k meny! Unn npubnmkaemMcsi K KNMHUYECKOW peanbHOCTHU.
Pabota knuHuumMcTa JOBOSIbHO CUMBbHO OTIMYAETCA OT YncToro nabopartop-
HOTro 3KCrepuMeHTa
e Bo-nepsbix: Bce xuakue cpeabl OpraHM3mMa aBASIOTCS CJI0XKHbIMU PAcTBO-
pamMu, cogepalyMn UOHbI, HeAUCCOLUMPYIOLLME MOJIEKYJSbl U KOJJIO-
MAHbIE YacTULbI.

*  Bo-BTOpbIX: PeanbHble MeMOpaHbl OpraHu3mMa UMeIoT Pa3HYyIo
MPOHULLAEMOCTb AJ15 Pa3HbIX KOMMOHEHTOB pacTBopa

e B-TpeTtbux: U B HOpMeE, U B NnaToOSIOrMu NPOHULLAEMOCTb MeMOpaH B opra-
HU3Me MeHsieTcqa (Harpy3ka, Bo30y)xaeHue, nepegada umnynbca, nepu-
on, pedpakTepHOCTH, BOCMasieHne, MeTabonnyeckue HapylueHUs, VUH-
TOKCUKAUUN UT. A.)

e  B-ueTtBepTbix: CyLLecTBYeT aKTUBHbII TPAHCMOPT Yepe3 MemMOpaHbi (6enku-
nepeHoCYUKU Hepepko paboTaloT NPOTUB rPagueHTa KOHLeHTpauun)

e B-nartbix: U B HOpMe U B naToNnormm rpaiMeHT rmapocTaTuyeckoro Aasne-
HUS MO CTOPOHaM MeMOpaHbl MeHsieTCs B 3aBUMCUMOCTU OT PYHKLIMOHAasb-
HoWi Harpy3ku. (MeHsieTcs ckopocTb auddy3umn u gaxe — HanpaeneHue)

e B-wectbix: U B HOpME, 1 B NaTOSIOrMM 3EKTPUYECKNin 3apsaa (nonspusa-
LM MeMOpaHbl UM KaHaJI0B) MO CTOPOHaM MeMOpaHbl MeHsleTcsl B 3a-
BMCUMOCTH OT HYHKLMOHaNbHOW Harpy3ku. (MeHsetca ckopoctb ancdoy-
3UM 1 pJaxe — HanpaeJieHue)

Y10 n3amepsA0T oOCMOMETPOM?

HanpalunBaeTtcsi 04eBMAHbIA OTBET — OCMOMSANBHOCTL. JTO Tak, HO OCMO-
METP onpeaenseT «abCcomnoTHY», «OOLLYIOY», «naeanbHy» OCMONSANbHOCTb.

Mpnbop O4eHb XOPOLLWUIA, HO OH HEe 3HAET, B KAKOM COCTOSIHUM HaXOAATCs
KneTo4Hble MembpaHbl, MO3TOMY Ta Luudpa, KOTOPY OH BblAAET — 3TO OCMONSSb-
HOCTb pacTBopa Mpu yCroBuu, YTo MemMbpaHa «uaeanbHas» 1 NponyckaeT TONbKO
BOAY, @ BCE PaCTBOPEHHbIE BELLECTBa OTpaxaeT (He npornyckaeT). HanomHum:

Ons Toro, YTo6bl MOr cyLecTBOBaTb OCMOC,
Heo6xoauma MemGpaHa, NpoHMLUaeMas aAns soabl 1
HenpoHuLaemasi 4N pacTBOPEHHOro BellecTBa.

B cBsi3n ¢ TeM, YTO MeMBpaHbl B OpraHW3Me NPOHMLIAeMbl A1 HEKOTOPbIX
PacTBOPEHHbLIX BELLECTB CyLLECTBYET TepMUH, APPEKTUBHAS OCMONANBbHOCTb.

AdhekTMBHAsS OCMONANBHOCTL — 3TO OCMOSSNBHOCTL PAcTBOpa Mo OTHO-
LUEHWIO K AaHHOM MeMBpaHe. Vnu 3To cyMmapHasi OCMONSINbHOCTE TEX KOMMOHEHTOB
pacTBopa, Ans KOTopbIX MembpaHa He npoHuLaema.

TOHUYHOCTb — TEPMWH, UCMONb3yeMbIi TOMbKO ANs CPaBHEHWS OCMO-
TUYECKON aKTMBHOCTM PacTBOPOB. TakoW y3KocneuuanbHbli TepMyH. Yalle Bcero
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CpaBHeHWe NAET C OCMONANBLHOCTLIO NMa3Mbl UMW BHYTPUKIETOYHOW XUAKOCTU (Lm-
Tonnasmbl). TepMUH TOHUYHOCTb He MpeAnonaraeT Kakoro-nmbo 0603HayYeHnst KOH-
LeHTpauun. Ecnu roBopsT «rmnepToOHUYECKUn pacTBoOp» — 3TO 3HAYMUT, YTO ero ad-
dekTBHaAA OCMONANBHOCTL BorbLUe, YeM Y TOro pacTBopa, C KOTOPbIM CPaBHUBAIOT.
Ecnu roBopsiT «rMNOTOHMYECKUIA PAcTBOP» — 3TO 3HAYMT, YTO ero apdeKkTmBHas oc-
MOMSANbHOCTb MEeHbLLE, YeM Yy TOro pacTBopa, C KOTopblM cpaBHuBatoT. Korga geno
AOXO0QWT 40 KOHKPETUKM, BCE PaBHO NMPUXOAUTCS Ha3biBaTb YNCIOBOE 3HAYEHNE OCMO-
nAnbHOCTW. Hanprmep ckaxyT: «3TO rMnepToHMYECKUIn pacTBOpP», a NOTOM 400aBAT:
«Ero ocmonsanbHocTb 450 MocM/Kr». JTydlle BCcero TepMmnH «M30TOHNYECKUI PacTBOP»
ncnonb3oBaTh B y3KocneLumansHOM CMbICHIE, — KaK pacTBOpP, OCMONSANbHOCTb KOTOPO-
ro paBHa OCMONMAMbHOCTM Nna3Mbl 300poBoro yeroseka (280-300mocm/kr). TepmuH
TOHWYHOCTb MOKa3bIBaET, kak noBeayT cebs kneTku B pacTBope. B runepToHnyeckom
pacTBOpe KNeTkn CMOPLLATCH, a B FTMNOTOHNYECKOM — pa30OyXHYT 1 MOMHYT.

'MnepToHnYyeckuit M3oToHMYeckuin 'MnoToHWYecKkni

Ha naGopaTopHbix paboTax no natousvonorum cTyaeHTam rnokasbiBaoT B
MVKPOCKON, YTO MOXET CIMYy4UTLCSA C 9PUTPOLIMTAMM, ECII OHM MOMNaaatoT B NIOXYH
cpeay, 4ToBbl CTYAEHTbI HE NMPOrynMBany NekuMmn 1 He WASNUGG, fae Hy nonags.

NTak TOHU4YHOCTL 1 adpcheKTMBHAA OCMONANBLHOCTb — 3TO BMM3KNe NOHS-
Tns. TOT pacTBop, Y KOTOPOro apdekTMBHAA OCMONANbLHOCTL Bonblue, Yem y nnas-
Mbl, ByAeT runepToHnyeckum, a ecnu 3ddeKTUBHAA OCMONANBHOCTb MEHbLLE, YEM Y
nnasmbl — 3TO MTMMOTOHUYECKNIA PacTBOp.

MHorga MoXHO BCTPETUTL Takoe BblpaXkeHne: «rMnepoCMOrIsipHbINA M30TOHU-
Yyeckuii pacTeop». UTo crne o3HavaeT? Yalle BCEro aTo 3HAYMUT, YTO «abcontoTHas»
OCMOISAANbHOCTb, ONpeaerneHHast Kpuockonuyecknm metogom, 6onblie 300 mocm/kr, a
aheKkTUBHAA OCMOMSANBLHOCTb paBHA OCMONANBHOCTU UuTonnasMbl. Knetku, norpy-
XEHHbIe B TaKoW pacTBop He OydyT cmopLumBaTbCd. Takon dheHoMeH Habnopaertcs,
€CInn B pacTBOPE eCTb BELLECTBA, CBOOOAHO NPOXOASLLNE Yepes KNETOYHY MeMbpa-
HY, HaNpPUMep, MOYEBUHA UMK STUMOBBLIV CNUPT. Takne BelllecTBa B OpraHn3mMe 0CMOo-
TUYECKOrO AaBMNEHNS HE CO34al0T, @ OCMOMETP CHMTAET MX OCMOTUYECKM aKTUBHBIMU,
[a oH BoobGLLe nboe pacTBOPEHHOE BELLECTBO CYMTAET OCMOTUYECKM aKTUBHBIM.
Tak ero BocnuTanu.
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OBMEH XWAKOCTAMU MEXAY KNETKOW N UHTEPCTULWASIbHBIM §1.12
MPOCTPAHCTBOM .

1.12 U3mepeHne oCMONAPHOCTU U OCMOSIANIbHOCTU B KNMUHUYECKOM MPaKTUKe

[ns NOHMMaHWSA HYXXHO NPEeACTaBUTb, Kak paboTaeT OCMOMETP M YTO OH Ha
caMoMm fene n3mepseT. B HacTosLee BpeMsi Ha pOCCUMCKOM PbiHKE NPeaCTaBeHbl Tpy
BMAAa OCMOMETPOB: 1 MembpaHHble, 2 KpUocKonuyeckre, 3 MCnapuTensLHOro Tvna.

MemGpaHHble OCMOMETPbI — 3TO OCMOMETPbI MPSMOro AEUCTBUS, B 3TUX
npubopax HanpsiMyto U3MeEPSIETCS OCMOTUYECKOE [aBreHue Ha NorynpoHMLaeMyto
MeMOpaHy B pe3yrnbsrare ocMmoca.

MembpaHHbIe OCMOMETPbI UMEKT CUHTETUYECKYHO MONMUMEPHYD MeMbpaHy
C nopamu onpegeneHHoro pasvepa. MembpaHa pa3nensietT MU3MepuTenbHYH KaMmepy
Ha [iBa OTCceKa, B O[IMH OTCEK KaMephbl MOMELLIAETCH TECTOBbIV pacTBop (PUHrep) B Apy-
rovi OTCek uccrieayemblin pacteop (nnasma kposu). C NOMOLLBHO Nbe3ogartymka name-
pseTcst AaBneHne Ha MmembpaHy. Pesynerathl uamepeHuii npubop BbIAAET B eanHMLax
Aaenenns (mmHg unu klMa). BonbLUMHCTBO 3TMX NPUOOPOB OCHALLEHEI MeMbpaHamu,
oTcekaroLwmmmn monekynbl maccor > 10.000-30.000 JanstoH. HaseieatoT 3T npubo-
pbl «OCMOMETPbI-OHKOMETPbI» MUK NPOCTO « OHKOMETPbI». ATV NPUOOPbLI N3MEPSIIOT
KOMMoMaHO-0CMOTMYeckoe AasneHve. TunuyHble npegctasutenn « OSMOMAT 050 n
OSMOMAT 090 dmpmbl GONOTEC GMBH (GERMANY)». CyliectBytoT MmembpaH-
Hble OCMOMETPbI, Asi KOTOPbIX BbIMyCKaOTCH KOMMIEKTbl MembpaH, no3sonstowme
OTAENATb MOJIEKYITbl MEHBLLErO pasMepa U Maccbl. BaXHO MOMHUTb, YTO COCTOSIHME
M NPOHULAEMOCTb KanumnspHbIX MeMOpaH y Hallero naumeHTa MOXET CUMbHO OT-
nnyaTbCs OT MPOHULIAEMOCTU MOMMMEPHON CUHTETUYECKOW MeMbpaHbl B npubope.
OT0 3HaYWT, YTO Mbl Y3HaeM, kakoe AaBneHve co3garoT Monekynbsl Mmaccou > 10.000-
30.000 OanbToH, Haxoaswmecs B niia3me naumMeHTa nNo OTHOLLEHMIO K TECTOBOW MeM-
©paHe npubopa, a YTO NPOMCXOANT Y NaUMeHTa Ha rpaHuLe Kanunnsap- UHTEPCTULUIA,
HY>XHO npeanonaraTe Ha OCHOBE KITMHUKK, LOMOMNHUTENbHBLIX UCCIEAOBAHWN U 3HAHWI
manonornn.

Kpuockonunyeckme ocmMomMeTpbl U OCMOMETPbI UCMApUTENbHOro TMna
He U3MepsItT OCMOSSNBHOCTb, OHU €€ paccyMThIBatOT. B 0OCHOBE pacy&€ToB NexuT Te-
Opus KONNUraTUBHbBIX CBOWCTB PacTBOPOB, NEPBbLIV 1 BTOPOW 3akoHbI Paynsi n 3akoH
BaH- Nodhda. B MeguumMHCKMX MHCTUTYTax 3TU TEOPUM 1 3aKOHbI M3Y4atoT Ha NePBOM
1 BTOPOM Kypcax.

KonnuraTtMBHble CBOMCTBa pacTBOPOB — CBOWCTBA PacTBOPOB, KOTOPbIE
3aBUCST NKLLb OT KONMUYECTBA KMHETUYECKUX €OMHULL N OT X TEMNTOBOTO ABUMKEHUS.

Takoe onpegeneHne obs3aTenbHO HAA0 Pa3bSACHUTD.

1. CBoMCTBa pacTBOPOB — 3TO TeMMnepaTypa KUMeHus, TemnepaTtypa 3amep3aHus,
[AaBneHVe HaCbILLEHHOrO Napa pacTBOPUTENS U OCMOSISINIbHOCTb.

2. KuHeTnyeckue eanHULbI — 3TO MOJEKYSIbl Y MOHbI PACTBOPEHHBIX BELLECTB.

3. TennoBoe ABMXeHME KUHETUYECKUX €AUHUL, — 3TO BHYTPEHHSAS SHEprusi BeLle-
CTBa, YTO B NepeBoae Ha ObITOBON s13blk O3HAYaeT Temnepartypa.

WTak, pactBopuTEnb B HaLleM criydae Boga. Yncrasi Boga npu 06bI4HOM aT-
MocgepHom aasrieHnn kunuT npu 100 rpagycax Llenbcus, a 3amepsaeT npu Horme.
[aeneHve HacbiweHHoro napa Bogbl npu 0°C — 4,6mmHg, npn 20°C — 17,4mmHg,
npn 100°C — 760mmHg. Kak Tonbko Mbl B 3TOM BOAe YTO-HMBYAbL pacTBOpsieM, Temre-
paTypa 3amep3aHusi MOHMKAETCS, TeMnepaTtypa KUNeHusi NoBbILLAETCS, a AaBleHNe
HaCbILLEHHOrO Napa npu TOM Xe TeMnepaType yMeHbLIaeTcs. ATO — NePBbIV 1 BTOPOK
3akoHbl Payns. 3akoH BaH-Toddba rmacut, 4To ocmMoTudeckoe AaBrneHne npsmo npo-
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NOpLIMOHaNbHO MOMSIPHOM KOHLEHTpaLMK pacTBopa HeanekTponuTa. [Anga anekrponu-
TOB BBEAEH N3OTOHNYECKMI KO DULMEHT. HO, ecnn ckasaTb npoLLe, OCMOTUYECKOEe
OaBreHve NpsiMo NPONopPLMOHANbHO OCMOMSNBHOCTU PacTBOpa, @ OCMOSSASIbHOCTb —
MOJISIPHOE KONMMYECTBO OCMOTUYECKN aKTUBHbIX YacTUL, Ha KIorpamMmm pacTBOPUTENS.
OCMOTMYECKM aKTUBHbIE YacCTULbl — 3TO U €CTb KUHETUYEeCKUe eauHULbl — TO eCcTb
MOMEKYrbl M MOHbI PACTBOPEHHbIX BELLECTB.

M3 Bcero aToro cnepgyert, YTo ecnv HaM U3BECTHbI CBOMNCTBA YMCTON BOAbI, TO
M3MepPVB TEMNEpPATYpy 3aMep3aHns Unv TeMnepaTypy KUneHust pacteopa, Unmn gas-
NeHne HacbILLEHHOro napa Haj pacTBOPOM, MOXHO paccunTaTb KONMMYECTBO KUHETU-
YecKMX eauHuUL B pacTeope. [pyrMMu crnoBamMm, paccuntatb OCMOMAINbHOCTb.

Kpuockonuyeckune ocMOMeTpbl — 3TO CaMble pPacnpoCTpaHeHHbIe Npubo-
pbl- ocMOMETpbl. MHOIMe cUnTaroT 3TOT METoA CaMbiM TOYHbIM U AaXe, «3050TbiM
cTtaHgapToM». Ha camom gene Kprockonuyeckme OCMOMETPbl O4eHb TOYHO U3Mepsi-
10T TemnepaTtypy 3amMep3aHus UCCredyemMoro pacTtBopa, 3aTeM crneuuanbHasa npo-
rpaMma paccyMTbIBAET, CKOMbKO YacTuL, JOMMKHO ObITb B pacTBOpE, YTOObI HACTONBKO
NOHM3UTb TEMNepaTypy 3amep3aHus. 3a 3TanoH CpaBHEHUSA NMpuUHATa TemnepaTtypa
3aMep3aHnsa AUCTUNNMPoOBaHHON BoAbl. TunnyHble npeactasmutenn «Osmomat 010,
Osmomat 030, Osmomat auto oupmbl GONOTEC GMBH (GERMANY)».

PesynkraTbl BblAAT B MOCMOJL/KT, TO €CTb PaCCYUTLIBAKOT OCMOSSANIbHOCTb

HO Hy>XHO MOMHUTB, YTO 3TOT NOKa3aTenb CNpaBeanyB TONbKO AN naeanb-
HOV MemObpaHbl, NPOMNycKatoLLEeN TONMbKO BOAY M OTPaXatoLleln BCe ocTarnbHble More-
KyJbl U UOHBI.

OcMomeTpbl UcnapUTenbHOro Tuna. TunuyHble NpeacTaBUTEN OCMOMe-
TpoB atoro Tuna: «VAPRO® VAPOR PRESSURE OSMOMETER dupmbl Wescor»
n «Osmomat 070 dmpmel GONOTEC GMBH (GERMANY)». 3T npnbopskl onpesae-
NAT OaBleHe HacbIWEHHOro napa pacTteopuTtenst Hag pacteopoM. Oba npubopa
BblaatoT pesynsrat B MMOorb/Kr, TO eCTb pacCYUTLIBAOT MOMANbHYH KOHLIEHTPaLMio
(MOMANBHOCTL), @ Mbl XOTENW Y3HaTb OCMOSSNBHOTL. BOT Te Ha. OTu npubopsbl pea-
KOCTb B POCCUICKMX KIMUHUKAX, HY U NaAHO, MEeHbLUE NyTaHWULbI.

Kpunockonmuyeckni OCMOMETP TOYHO oOnpeaensier
TeMmneparypy 3damMmep3aHna pactBopa U paccyUTbiBa-

o L N 0o €T KONMYECTBO aKTUBHbIX YacTuL, B pacTBOpe.
O 0 ¥ OTOT pacyéTHbIN NokasaTernb KPUOCKOMUYECKUI OC-
o MOMETpP OBbLSBSET HaM, Kak OCMOSANBHOCTL pac-

o2 (P =o TBOPpA.
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B Tom cnyyae ecnu membpaHa, C KOTOpPOW B3aMMO-
OENCTBYeT [aHHbI pacTBOp, NPOHMLUAemMa TOMbKO
ONsi pacTBOPUTENSA M HeMpoHULaema Ans BCex pac-
TBOPEHHbIX BELLEeCTB, Mbl Oyaem Habntopats cosna-
OeHne nokasartenst ocmomeTpa ¢ 3dEKTUBHON OC-
MOMSANbLHOCTLIO pacTBopa.

B ycnosumax KnvHWKM peanbHble Guonornyeckune
mMeMbpaHbl Bcerga MPOHML@EeMbl ANs HEKOTOpbIX
KOMMOHEHTOB GMOMOrMYECKUX XNOKOCTEN, MO3ITOMY
OCMONANBbHOCTb, U3MEPEHHAs KPUOCKOMUYECKMM OC-
MoMeTpoM Gonblue 3PHEKTUBHON OCMOMANBLHOCTU
pacTeopa.

CTeHka kanunnsipa sBnsieTcst NpensTCTBUEM TOIbKO
Ana KPYnHbIX KONNonaHbIX YacTtul, npenmyLecTBeH-
Ho 6enkoB. OcmoTNYeckoe JaBreHne, co3gaBaemoe
3TUMM MOMEKynamMu Ha rpaHvue Kanunnsp- UHTep-
CTULIMIA, Ha3bIBAETCS KOMMOUAHO-OCMOTUYECKUM.

YTOo npon3onaét, ecnm OCMOMANbHOCTb, ONpeaeneHHas KPUOCKONMYECKNM
MeTOAOM, BblCOKasi, @ TOHUYHOCTb, UNK achdeKTUBHAasE OCMONAPHOCTb, HOpMarnbHasA?
KneTkun, HaxogsLwpmecs B Takon cpefe He ByayT cMopLuvBaTbCs, HO CyMMap-
Has KOHLEHTpauuMs BeLLeCTB, PacTBOPEHHbIX B LMTOMNasmMe yBenmuuTcs. 31O ecTb
HapyLLeHve romeocrtasa. byayT HapylwaTbCs BHYTPUKIIETOYHbIE XMMUYECKME peak-
LM, MOXET NPOU30NTK Aerpadaums BHYyTPUKIIETOUHBIX CTPYKTYP U KIeTka NormbHeT.
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PaBHoBecue [JoHHaHa. BenkoBble MOMeEKyrbl HE MPOXOAAT Yepe3 MeM-
6paHy kanunnspos. OHn obnapatoT cnabbiM oTpuuaTensHbIM 3apsgom. bnarogaps
3TOMY KPYMHbIe MOMEKynbl YAepXVBalT BOKPYr cebsi AOMOMHUTENbHbIE KaTUOHbI
(npenmyLuecTBeHHo Na*). B pesynbtate yBENUUMBAETCS OCMOTUYECKWN FPafUEHT.
KonnomnaHo-ocMoTnyeckoe AaBrneHne B Kanunmnspax — OCHOBHas cuna peabcopbumm
XXMOKOCTU B Kanunnsp, Co3gaéTcsi TeMu BellecTBamy B Nna3me, A KOTOPbIX CTEHKa
Kanunnspa senseTca npenarcteMeM u coctasnseT 25-30mmHg. BennunHa konno-
MOHO- OCMOTMYECKOrO AaBIEHNS 3aBUCUT OT KOHLIEHTpaLMKN KONNMOVAHbBIX MOMNeKyn B
nnasve. OCHOBHblEe KOMNMonaHble Monekynbl nnasmel — 310 6enku. AnbbymuH — Ge-
10K, KOTOPbIN Ha 2/3 opedensieT OHKOTMYeckoe AaBreHue. Bce konnongHele moreky-
bl Na3Mbl UMEIOT OTPULLATENBHBIV ANEKTPUYECKUIA 3apsas

KaTtnonbl (Nat), cBsizaHHbIe ¢ MoneKynamu 6enkoB
KOMMEHCUPYIOT oTpuuaTenbHbIA 3apsia KPYMHbIX
MoOreKyr, U OQHOBPEMEHHO YBeNU4YMBaloT rpagueHT
OCMOTUYECKOro JaBIEHUSI.

KonnovaHo-ocMoTnyeckoe AasneHne nnasmbl — B cpegHemM 25-30mmHg, HO Tonbko
19mmHg cospnaeTcs HenocpeacTBeHHO Benkamm nnasmbl, @ 9mmHg 3a c4ET KaTuo-
HOB, CBSI3aHHbIX C MOrieKyrnamm Genkos.
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YACTb Il. 31010 A OBMEHA XUNAKOCTU N SNTEKTPOJINTOB

1.1 CtaTyeckne nokasaTtenu BOAHO-3JIEKTPOSIMTHOro oOMeHa

Obuwee konudecmeao 800kl 8 opcaHu3me. [NocmynneHue, pacrpedenieHue U ebidesne-
Hue 800bl. dnekmponumHbIli cocmas xudkocmeu. KuOKoCmHbIe KOMIapmmMeHmbl
opeaHu3ma

11.1.1 XKuakocTn opraHmsma

Bce KMOKOCTU opraHuaMa SIBMSOTCS CROXHBIMU PacTBOPaMU, MOCKOMbKY
coepXaT MNoMoXMTENBHO U OTPULIATENBHO 3apPsPKEHHBIE MOHbI, HEAUCCOLMMPYOLLVE
MOMEKYIbl U KOSIonaHbIe YacTuubl. OBLIMM A4S BCeX KMAKOCTeR-pacTBOPOB ABMS-
eTcs pacTBopuTenb — 3T0 Bofa. COOTHOLLEHME M KOHLEHTPaLUS pacTBOPEHHLIX Be-
LLECTB Y pasHbIX XUOKOCTEN OTINYAIOTCS.

11.1.2 KonuyecTBO BOAbLI B OpraHn3me

O6wwmn 06beEM Boabl unu total body water (TBW) coctaenset ot 50% no
70% ot obLert Mmacchbl Tena u onpeaensieTcs CoaepXXaHMeM Xxupa B opraHn3me, BO3-
pactom 1 nonoM. Nmeetcs obpaTtHoe cooTHoLleHne mexay TBW 1 npoueHTom xu-
pOBOI TKaHM B 06LLieM Bece naumeHTa 13-3a HU3KOro COAEPKaHUSA BOAbI B XMPOBOM
TKaHW.

Y My>x4mHbl Becom 70 kr obLuee KonmyecTBo Boabl cocTaBnsieT 60% macchbl
Tena — 42 nutpa.

% TBW ot obwiero Beca tena

MauuveHTbl MY>)K4YUHbI YKEHLUUHbI
Xyable 65% 55%
HopmanbHble 60% 50%
MNoBbIWweHHoOro Beca 55% 45%
HeoHatanbHbI Nnepuoa 75 —-80%

1rog 65— 75%

1-10 net 60 — 65%

Crapuwe 10 net 50 — 60%

BaxHO, 4TO naeansbHOro konuyecTsa Bofbl, KOTOPOe MOXHO Bbino 6bl pac-
cuuTaTb 4O MUMMNUNWUTPA, HE CYLLECTBYET, HOPMaribHbI OPraHn3M UMeeT 3Ha4uTerb-
Hble pe3epBbl KOMNeHcauun. OnutenbHas Nporynka B Xapkuid AeHb Unn obunbHoe
YaenuTue B APYXXECKOM KOMMNAHUN HEe NPUBOASAT K M3MEHEHUSIM BOAHO-3M1EKTPOSIUTHO-
ro coctaBa UMy reMOANHaMUYECKM HAPYLLEHWSIM.
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CTATUYECKWME NMOKA3ATE/IM BOAHO-3/TEKTPOTIMTHOIO OBMEHA §2.1

Y B3pocnoro 4enoeeka ¢ Maccon Tena 70 kr notTepun Bodbl NPy MUHUMarb-
HbIX (OM3NYECKNX Harpy3kax NpMbnmnsnTenbHO COCTaBMAOT:

Moua — 1500 mn  (60%)
HesameTHble notepn yepes koxy v nerkve  — 700 mn (28%)
Mot — 200mMn  (8%)
dekanum - 100 mn  (4%)
Bcero — 2500 mn

Mpy 06bIYHOM NUTaHUM B OpraHM3Me YerioBeKka HakarnnmBakTCst MPOAYKThI
MeTabonuama - «Lfiaku» B HOpME BblaensieMmble nodykamu, npumepHo 1200 mocm.
OTO KOHeYHble MPOAYKTbI paclienneHvs 6enkoB (MOYeBUHA, KpeaTUMHWH, MOoYeBas
KMCroTa, MoHbI cynbdata, docdara, ammoHus 1 T. 4.). 3tm 1200 mocm Heobxoanmo
yoansite n3 opraHnamMa. KoHueHTpaums Moun MOXET ObITb B YETbIpE pa3a BbliLLe KOH-
ueHTpaumm nnasmbl. COOTBETCTBEHHO, MPY 0OBIYHOM NMUTaAHUKN 300POBbLIA OPraHN3m
BblAENAeT He MeHee nuTpa Moyn. HesameTHble noTepu Yepes KOXy W nerkue — ato
npouecc ncnapexus. [Ina pecnupatopHon CUCTEMbI BEMUYMHA 3TUX NOTEPb Onpee-
NSIIOTCA CYXOCTbH/BNaXHOCTHIO BABIXAaeEMOro BO3ayxa, YacTOTON AbIXaHWust 1 obLmm
06BLEMOM MUHYTHOW BEHTMNALMN. HezameTHble NoTepy BoAbl YeEpes KOXyY — 3TO noTe-
pu, He CBsi3aHHble C paboTON NMOTOBLIX Xernes3. TN NOTEPU 3aBUCAT OT COCTOSHUSA U
LIeNOCTHOCTM KOXHbIX NMOKPOBOB 1 BNaXXHOCTW BO3AyXa. [1pn 0BLLMPHBLIX 0XOorax norte-
pv BoAbl Yepes KoXy (U NOBEPXHOCTU Tena, NMULLEHHbIE HOPMaribHOM KOXW) O4eHb
Benvikn. MotooTtaeneHne npu OoNbLLOW Harpy3ke MoOXeT gocturatb 1-2 n/yac.

YBenuueHne ur3nYeckon Harpysku, U3MEHEHMe YCroBUIN (CyXOM 1 KapKun
Knumar) n 3abonesaHus (nNMxopagka, Avapesi, OXoru, No4YevyHas HeJoCTaTOYHOCTb)
CYLLECTBEHHO MEHSIIOT COOTHOLLIEHUNE U KONMYECTBO NOTepb BoAbl. MpaBunbHasi oLeH-
Ka NnoTepb XUAKOCTU Y CBOEBPEMEHHOE BOCTIONTHEHNE ONPeAEnseT ycnex feyYeHuns.

Y B3pocnoro YyemnoBeka ¢ Maccov Tena 70 Kr nocTynfieHe BOAbl COCTaBIISET:

Bbinutas xunakocTb — 1500 mn  (60%)
Muwa — 750 mn (30%)
Metabonunueckas Boga — 250 mn (10%)
Bcero — 2500 mn

MeTabonuyeckas Boga obpasyeTcst Mpu 3HEPreTMYEcKoOM MCrOoNb30BaHNM
nuwy. Hanpumep, npy asapobHOM OKMUCIIEHUM OOHOW MOMNEKYIbl MIHoKO3bl 0Opa3yeTcs
6 monekyn Bogbl. Metabonuyeckas Boga He npesbiwaet 10% noctynnenui, a Bce
ocTarnbHble NOTPEBGHOCTU B OObIYHBIX YCIOBUSIX MOKPLIBAOTCSH Yepes3 Kenyoo4Ho-
KWLLIEYHBIV TPaKT.
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11.1.3 B3aumooTHOLIEHNA TPEX OCHOBHbLIX KOMMAPTMEHTOB

11.1.3.1 PacnpeneneHue XXnaKkocTu B opraHMsme
Konuyecmeo xudkocmu 8 PasHbIX CeKmaopax, rnpocmpaHcmeax usiu KoMrapmmeH-
max opaaHusma

[ns Toro 4tobbl rOBOPUTL O pacnpeneneHun XnaKoCTu B OpraHM3me Hawm
HY>XeH TEPMUH, 0603HaYaloLLMIA YCIOBHOE OrpaHUYEeHHOE NPOCTPAHCTBO, B KOTOPOM
3Ta XUOKOCTb HaxoamuTces. [ina aTux Lener B 0Te4ECTBEHHOW NuTepaType C OaUHaKo-
BbIM YCMEXOM MCMONb3yTCH TPY TEPMUHA: MPOCTPAHCTBO, CEKTOP M KOMMAapPTMEHT.
TepMMH «MpPOCTPaHCTBO» MO CMbICIy OnmM3oK K CnoBy MpPOCTOP, W npegnonaraet
6e3rpaHnyYHOCTb. ECnin Mbl BBOAMM MOHATWE FPaHUL, Y rOBOPUM: «BHYTPUKIIETOYHOE
NPOCTPAHCTBOY, KMHTEPCTULMANBHOE (MEXKIETOMHOE) NPOCTPaHCTBOY» UIMN «BHYTPU-
COCYOQMUCTOE MPOCTPAHCTBO», TEPMUH BMOMHE NMoHATEH. Kpome Toro B Hallew nute-
patype Ans onpeaereHnss 00bEMHO-NPOCTPAHCTBEHHbIX MOHSATUNA LUMPOKO UCMOSb-
3yeTcs TepMuH cekTop. CeKkTop B reOMEeTpuM — YacTb Kpyra, OrpaHnyeHHas ayrov u
OBYMsi paguycamu, COeaMHSOLLMMUN KOHLbI Ay C LEHTPOM Kpyra. To ecTb B reome-
TPUW CEKTOP — 3TO YacTb MITOCKOCTH, @ B MeauLumHe... Bce wmpe ncnonbayercs u yxe
BHECEHO B CrOBapu PYCCKOro A3blKa CIIOBO KOMMAPTMEHT. OTO CMOBO HA aHIMNCKAI
nepesoauTca — compartment, Ha dpaHLy3ckuin — compartiment, Ha UTanbAHCKUN —
compartimento, Ha ncnaHckun — compartimiento. Xopoluee, NOHATHOE €BPOMNENCKOE
cnoBo. O3HavaeT: oTaeneHue, oTcek, Kyne (coupé dp.), cekums 1 orpaHudeHHas
4YacCTb NPOCTPaHCTBA.

Korga roBopsit 0 BOAHO-3MEKTPOSIMTHOM FOMEOCTa3e KMeTku, BCHO XXUOKOCTb
opraHu3ama AensT Ha ABe YacTu, 6onbluas YacTb HAaXOAUTCS BHYTPU KMETOK, a MEHb-
wasa BHe. BHyTpukneTouHas >XuakocTb B CyMMe COCTaBnsieT 66% OT BCen BOAbl B
opraHuame u 40% ot obLien maccbl Tena.

BHyTpukneTouyHas Xuakoctb 66% TBW | BHekneTouyHas xuakoctb 34% TBW

40% oT macchl Tena 20% oT macchl Tena

Y B3pocnoro YyernoBeka Maccoi 70 Kr BHYTPUKIIETOYHas! KMOKOCTb COCTaBUT
28 n, a BHekneTo4yHasa 14 n

BHekneTouHas xuakocTb HAXOOUTCHA UMK B KPOBEHOCHLIX COCyaax Unv BHe
nx n coctaensiet 34% ot Bcer Boabl B opraHname u 20% OoT macchbl Tena.

BHekneTo4yHas xnakoctb (16)

OLK (5n) BHecocyauncTas xuakocTs (111)

Mnasma (3n) WOELIRTEEM VinTepctuumansHas (10n) | TpaHcuenntonspHas (1)

BHeKkneTouHas XXMAKOCTb AENUTCS Ha BHYTPUCOCYAUCTYHO 1 BHECOCYAU-
CTYHO XNOKOCTb.
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BHyTpucocyamucTas }XuMaKocTb — 3TO Nnria3ma KpoBU, MHaYe roBopsi, KpOBb
3a BbIYETOM KITETOK.

BHecocyaucTas XUOKOCTb — 3TO BHEKIETOYHAS XMOKOCTb 3a BbIYETOM
BHYTPUCOCYAUCTON. MaBHOW COCTaBMSALWEA BHECOCYOMCTOM >XUOKOCTU SBMSIETCS
XUAOKOCTb MEXKINETOYHOro NpoCcTpaHCTBa. [MoCKONbKY MEXKNETOYHOE NPOCTPAHCTBO
— 3TO WHTEPCTULMA, MEXKMNETOYHYI >KMOKOCTb Ha3blBalOT WHTEPCTULMAIbHON
YKWUAKOCTbHO.

UHTepcTUUManbHasa XUOKOCTb — 3TO XWAKOCTb, 3arONHAKLAsa MeXKre-
TOYHOE NPOCTPaHCTBO.

Takke BblAENsT He3HAYUTENBHYI N0 06BEMY TPaHCLIENITHONSIPHYHO XUa-
KOCTb, OTHOCSILLYIOCS1 K BHEKIIETOUHOMY OOBbEMY — BKIHOHMAET CMHOBMASbHYHO, Nepu-
TOHearnbHyto, NNeBparnbHyo, NepukapananbHyto, LepebpocnuHanbHyo, BHYTpUrnas-
Hyt0 XupakocTu. VHorga aTm cpefbl MO COCTaBy MOTYT 3HAYMTENbHO OTNUYaTbCs OT
nnasvbl U MHTEpCTUUManbHOM Xuakoctun. CyMMapHbIi OObEM TpaHCLENONAPHON
XMOKOCTU cocTaBnsieT oT 1 Ao 2 nutpoB. KonnmyectBo 3TON XXMAKOCTU HEBEMMKO, HO
rmaBHOE, YTO CKOPOCTb OOMEHa C OPYrMMU XUAKOCTHLIMU NPOCTPAHCTBaMM OpraHns-
Ma Mara 1 BMUsiHe Ha BOAHO-3IEKTPOSIUTHBIN rOMeoCTa3 HECYLLECTBEHHO.

INumdpa — 310 YacTb MHTEPCTULMANBHON XNOKOCTH, NEpeKa4YMBaeMon no cu-
ctemMe numdaTnyecKkMx COCyOoB B BEHO3HYH YacTb KpoBeHOCHoro pycna. Mpu Mpu
HOpMarnbHO paboTatoLlert NmMgaTnYeckorn cucTeMe KOnmM4ecTBo NUMMbl HEBEMNUKO.
Jlumdpa obpasyetcs B MHTEPCTMLMM CO cKopocTbio 2-3n/cyT. CymmapHasi CKOpoCTb
nocTynneHns numdsbl B KpoBb cocTaenseT 120mn/yac. To ecTb, CKomnbko NMdbl 06-
pasyeTcsi, CTONbKO U oTKaumMBaeTca. BaxkHo, YTO C TOKOM NuMddbl U3 MHTEPCTUUMA yaa-
NATCa Monekyrnbl 6enka, KoTopbiM yaaéTtcsa Tyaa npocountbed. bnarogapsa pabote
nMdaTNYECKor CUCTEMbI NopaepKuBaeTcs 3PEeKTUBHBIN rpagneHT OHKOTUYECKOTO
OaBMeHVs Mexay KanunmnspoM U MHTEPCTULMEM.
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111.3.2 Tpu rnaBHbIX KOMMapTMeHTa (OrpaHUYeHHbIX MPOCTPaHCTBA)
3anosiHeHHbIX XUAKOCTLHO.

Hmwke ™Mbl 6ydem roBopuTb O TPEX OrpaHUMYEHHbIX MNPOCTPaHTBAX:
BHYTPUCOCYAUCTOM, WHTEPCTULMATIBHOM W BHYTPUKIETOYHOM. PUCYHOK MOMOXET
NpencTaBnTb OGbEMHbBIE COOTHOLLEHMUS 3TUX KOMMAPTMEHTOB.

Total Body Water - O6wuin o6bem Boapl - 421, 60 % macchl Tena

BHekneTouHas XngkocTb - 14n
34% TBW, 20% maccbl Tena
Mna3sma-| WHTepctuymanbHan BHyTpurKneTouHas »XUgKocTb - 24n
-3n < Xugkoctb - 11n 66% TBW, 40% maccbl Tena
5 25,5% TBW
2| 80% BHekneTouHoIA
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OTHOCUTENBHBI 06BEM OCHOBHBIX KOMMNAPTMEHTOB YEMOBEYECKOro OpraHn3mMa 3aBu-
CUT OT NONa, U MEHSAETCH C BO3PACTOM. TUNYHbIE 06EMDI, BbIPaXEHHbIE B NPOLIEH-
Tax oT Beca Tena, npeAcrasfieHbl B Tabnuue.

BrnnaHune Bo3pacTa u nona Ha pacnpepaeneHve Boabl B opraHusme
(B % ot Beca Tena)

BHeknetouHas
O6Lwas BHyTpukneTouHasn | lNMnasma WHTepcTuymanbHas
Jetn 75 45 4 26
Bapocnbie
My>KUMHb 60 40 5 15
Bapocnbie
KEHLLVHB! 50 35 4 11

[nsi 60ONbLUMHCTBA KIMUHWYECKMX 3a4ad AOCTaTOMHO MPUHATL criegylollee
MOroXeHne: y B3pOCIIOro YernoBeka B 0ObIYHbIX YCIOBMAX BHEKMNETOYHAs XUOKOCTb
CoCTaBnseT YyTb 6onee 1/3, a BHyTPUKIETOUYHAS XXMOKOCTb YyTh MeHee 2/3 oT obLero
KONMYEeCTBa XWUAKOCTU B OpraHu3me.

O6BEM MHTEpPCTULMANBHON KMOKOCTU OTHOCUTENbHO BhIlLE Yy OeTen
mragwero Bo3pacta (1-5 net) u CHWKeH y B3pOCIbiX XEHLMH n3-3a Gonbluero
pa3BUTMS MOAKOXHOW KNPOBOW TKaHW.

38 N.A. CaBuH, A.C. Topadves



CTATUYECKWME NMOKA3ATE/IM BOAHO-3/TEKTPOTIMTHOIO OBMEHA §2.1

1.1.3.3 BHyTpucocyamcToe npocTpaHCTBO

BHyTpucocyanctoe npocTpaHCTBO — 3TO KOMMNAPTMEHT, 3aMOfHEHHbIN
KPOBbIO. EMKOCTb COCYAMNCTON CUCTEMBI Y B3POCIIONO YernoBeka npy HopMaribHoM To-
Hyce coCyaoB OKOMo 5nutpoB. MNMpy 3TOM Mbl JOMKHBI MOHUMAaTb, YTO 3Ta EMKOCTb
YCroBHasi, TO €CTb 3aBUCUT OT YCMOBUIA, NPU KOTOPbIX €€ OLieHMBatoT. Pe3epBHble 1
KOMMEHCATOPHbIE BO3MOXHOCTW COCYANCTOW CUCTEMbI BEMUKN. Tak, OMbITHbLIN AOHOP
MoxeT caatb 500 n gaxke 700 MUNAMIMTPOB KPOBU 63 KaknxX-nmbo 3Ha4YMMbIX N3Me-
HEHWU reMoauHaMMUKN 1, AaxKe NPOAOIHKUT CBOKO TPYAOBYIO AeATENbHOCTb. B npotu-
BOMOMOXHOW CUTYaLMWN NauMeHT C HOPMOBONIEMMEN U COXPaHHOW ayToperynsunen
COCYAMCTOro TOHYCa, HECMOTPS Ha BbICOKUIA TEMMN MHAPY3MOHHON Harpy3ku, Hepegko
YAEPKMBAET apTepuaribHoe AaBneHne «yaobHoey» opraHvMamy naumeHTa, 4o Tex rnop,
noka He GyayT UCNONb30BaHbl Ba3onpeccopbl. To eCTb, NPy HEOBXOAUMOCTH, yBENU-
YymBasi EMKOCTb BEHO3HOIO pycria, CocyancTas cuctema nerko NpuHMMaeT 3HaunTenb-
Hble 00BbEMbI XXUOKOCTU.

MaBHas TpaHCNoOpTHas cuctemMa opraHuama 3710 KpoBb. XKnakas 4acTb KpoBU
— nnasma cogepxut Bcero 8,5% obuiero konmyecTsa BoAbl B opraHuame. [nasmbl B
TPV pa3a MeHbLLUe, YeM MHTePCTULManbHOWM XUAKOCTU U B 7,7pa3 MeHbLUe, YeM BHYTPU-
KneTouHoM xwuakocTu. [Nnasma obmeHnBaeTcs BOAOW M pacTBOPEHHBIMM BELLEECTBAMU C
UHTEpCTULMEM O4YeHb BbicTpo. CkopocTb Anddy3nn Bogbl Yepes CTEHKy kanunnspa B
80 pa3 BbiLLe, YeM CKOPOCTb ABWXKEHMSA NnasmMbl No kanunnsapy. OTHOCUMTENBHO Marnbii
06BEM KpPOBY MO CPaBHEHMIO C O6BEMOM MHTEPCTULIMA KOMMEHCMPYETCH €€ ObICTpbIM
obpalueHnem. Ecnn B nokoe MUHYTHBIN 06BEM KPOBOOGpPALLEHNST COCTaBNSeT Sn/MuH,
TO Mpu hrsmyeckomr Harpy3ke MOXeT gocturate 25 n/MuH. [ins Toro, 4tobbl cCnpaBnTb-
CA C 3afayen BOCCTAHOBMEHUS HapyLLEHHOMo COCTaBa MHTEPCTULMANbHOW XUAKOCTH
nnasme NpUXoaMTCs OCHOBAaTENbHO noberaTth, YTO OHa W AenaeT.

Mna3ma — 3TO KPOBb 6€3 KNeToK.

Ona Toro 4ytobbl HarNsgHO NpPeacTaBUTb pasnMumMe CKOpocTu obmeHa
(obopota) BOOblI M AMEKTPONUTOB Mbl M306pa3unn  B3aMMOOEWNCTBUE TPEX
KOMNapTMEeHTOB B BuAe 3ybuaTon nepefaqn. Kak B MexaHU4ECKMX Yacax Unm Kopobke
CcKopoCTeln aBToMobuns.

BHyTpuknerouHaa
»xungkoctb 28,0n

MexKneTtouHas
xKuakoctb 11,0n i

MocmoTpuTe, ANs Toro 4To6bl HGonbLuas LWecTepHs caenana oauH obopoT, cpeaHss
LLIeCTepHs caenaeT ABa C NonoBuHoON 0b6opoTa, a ManeHbkast — AeBsATb 060POTOB.
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11.1.3.4 BHyTpuKneToyHoe NpocTpaHCTBO

XKnsHb KNeTkn — 3TO HempepbIBHO NMPOVCXOASALLME B LMTOMNMIasMe Xumuye-
CKVe peaKLymn CUHTEe3a, pacllenneHnsl, OKUCNEeHUs, BOCCTaHOBMEHWS, nepeHoca. [ns
TOro 4TOBObl peakumn NPOMCXOAUMN NPaBWUbHO, COCTaB M Temnepatypa uuTonnas-
Mbl AOMKHbI ObITb B CTPOro onpefenéHHblx rpaHuuax. Knetka oTrpaHnyeHa ot mupa
CTEHKOW - MembpaHon. [Ina OAHON KMeTKW MOHSATUE «BHYTPUKMIETOYHOE MPOCTPaH-
CTBO» onpefeneHuii He TpebyeT. DNeKTPONUTHLIN COCTaB U KOHLEHTpaLUUs BHYTpU-
KMETOYHOM XMAKOCTU CXOAHbI Y Pa3MYHbIX XMBOTHBIX OT CaMblX MPUMWUTUBHbBIX A0
Yenoseka. Korga mbl paccyxgaem 0 BOAHO-3MEeKTPONMTHOM roMeocTase, Mbl BBOAUM
YCIOBHOE MOHATME — 3TO O6LLee NPOCTPaHCTBO BHYTPUKIIETOYHOW XMAKOCTU. B Ha-
LUMX paccy>OeHWsIX Mbl AenaeM OOMyLleHWe, YTO CyLLECTBYIOT CpedHUe 3HayeHus
KONMYEeCTBa XWUAKOCTM BHYTPU KIETOK M KOHLEHTpaummn anektponuTos. Korga mbl ro-
BOPUM O BHYTPUKIETOYHON XMOKOCTU, TO MMeeM B BMAy obLuee KonmMyecTBo BOAbl
BHYTPW BCEX KINETOK opraHnamMa (75 TpUnnmMoHOB KNETOK) U yCPeAHEHHbIE nokasaTenu
KOHLiEHTpaLuiA 3neKTponmuToB. ATO YCNOBHOE NPOCTPAHCTBO OFPaAHUYEHO KIETOYHOMN
mMembpaHon. Y B3pocnoro maccomn 70Kr CyMmMapHbIi 06bEM BHYTPUKIETOYHOW XUOKO-
ctn 28nutpos (40% macckl Tena).

BHyTpuKneTo4Hasa XUAKOCTb — 3TO XXUAKOCTb, 3anofHsoLwas
CYMMapHbI 06BEM BCeX KIEeTOK opraHvM3ma u orpaHuyeHHas
YCIOBHOW 006LLel KNeTOYHOM MeMOpaHoM AaBreHUA.

BHYTpUKneTouHas XnaKoCTb — 3TO CaMblii GOMNbLLON KOMMAPTMEHT, MO3TOMY
OH obragaeT camol 6oMbLION NHEepUMEN. JTO 3HAYUT, YTO COCTaB M KOHLEHTpaumm
BELLEeCTB, PACTBOPEHHbIX B LIMTONNA3Me U3MEHSIIOTCA MeArieHHee, YeM B MHTEepPCTU-
ummn 1, Tem bonee, B Nnasme. B Tex cnyvasx, korga Ha hOHe MCXOAHO HOpMarbHO-
ro BOOHO- SIEKTPONIMTHOIO roOMeocTasa OCTPO Pa3BMBAlOTCS HapyLUeHWs cocTasa U
KOHLEHTpaummn BELECTB B Mra3Me, Mbl MOXEM pacCyMTbiBaTb, YTO rpybbIX BHYyTpU-
KNEeTOYHbIX HapyLLeHui eLle He nponsoLuno. MoxHo ncnonb3oBaTb METOAbI ObICTPON
Koppekumn. Ecnu HapyLueHrs BogHO-3MeKTPONUTHOMO roMeocTasa CyLUeCTBYIOT AN~
TenbHO, MOMbITKN BbICTPOW KOPPEKLMN HE TOMbKO He3ddEKTUBHBI, HO 1 OnacHbl. Ha-
npumep, npy GbICTPON KOPPEKUMU ANUTENBHO CyLLECTBYHOLEN MNoHaTpueMmn npo-
NCXOAUT rmbenb HEMPOHOB (MOHTUHHBLIN MUENUHONNS).

Ecnun Bclo Boay B opraHuame npuHATb 3a 100%,
BHYTPUKIIETOYHAA XUAKOCTb cocTaBUT 66%.

B 3aBMCUMOCTY OT BbINOMHAEMbIX 3aga4 MeTabonunam KneTku MeHsieTcst (Mbl
TO cnuM, To 6eraem). COOTBETCTBEHHO MEHSIETCH CKOPOCTb XMMUYECKMNX PeaKLIMIN BHY-
Tpu KNeTkn. [nst Toro 4tobbl XXM3Hb NpoAoIPKanack, KneTka gormkHa nogaepXkmBarb
NOCTOSIHCTBO BHYTPEHHEN cpeapbl (roMeocTas), MOSTOMY OHa BbiOpachiBaeT BCE NMLL-
Hee Hapyxy 1 3abupaeT oTTyada BCE, Yero el He xBaTaeT. CHapy>u OT KINEeTKU Haxo-
OVTCS UHTEpPCTULManbHOe NPOCTPaHCTBO.
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11.1.3.5 UHTepcTLManbHOe NPOCTPaHCTBO

WHTepcTMUManbHOe NpoCcTPaHCTBO — 3TO NMPOCTPaAHCTBO, B KOTOPOM Ha-
XOOATCA U (PYHKLMOHUPYIOT KNeTKW. VIHTepcTuumanbHoe NpoCcTPpaHCTBO MIpaeT porb
OydbepHon 30HbI 1 pe3epBHON éMKOCTU. Bepbniog xpaHuT 3anac Bodbl B MHTEPCTU-
umansHoMm npocTpaHcTBe. KoHevHo, YenoBek — He Bepbnoa, HO MPUHUMN AENCTBUSE
WHTEPCTULIMANbHOrO NPOCTPaHCTBA TaKoW Ke: N30bITOHHYI0 BOAY OEMOHMPYET, a Npu
aedvuute Boabl MHTEPCTULNIA CKUMAaETCH, OTAaBas 3anachl, YTOObl COXpaHUTb roMe-
0CTa3 KIMeToK N apdeKTUBHBIN OOBEM LIMPKYNMPYIOLLEN KPoBW. VIHTepcTuumansHoe
NpoCTpaHCTBO coaepxuT B cebe 25,5% Bce Boabl B opraHuame. VIHTepcTuumansHoe
NPOCTPaHCTBO 3TO 30Ha obmeHa. Bce, 4To nonyyaeT Knetka, NpUXoauT U3 MHTEPCTU-
umansHoro npoctpaHcTea. Bee, 4to otgaeT kneTka, yxoauT B MHTEPCTULMANbHOE Npo-
cTpaHcTBo. Obpatnte BHUMaHWE, YTO EMKOCTb MHTEPCTULMANBLHOMO NPOCTPaHCTBA B
[Ba C NOJIOBMHOW pa3a MeHbLLE EMKOCTY BHYTPUKIETOYHOIO NPOCTpaHCcTBa. JTo 3Ha-
YUT, ANS TOro YTOObI MOCTOSHHO BOCCTaHaBMNMBaTh COCTaB U KOHLIEHTPALIMK BELLECTB
HapyLLEHHbIE KITETKaMU B XOAE WX XXU3HEAEATENbHOCTN CKOPOCTb OOMEHHBIX MpoLec-
COB B MHTEPCTULMM OIMKHa ObITb B 2,5 pasa Bbllle, YeMm B KneTkax. [1puyem rmasHbIM
asuratenem 3Tux GbICTPbIX NPOLECCOB, NOCTOSIHHO BOCCTaHAaBMMBAOLLMX HOpMarb-
HbI COCTaB MHTEPCTULMANbBHOM XUOKOCTH, ABNSETCA OOMEH C Mria3Moi KpoBu. 3Ha-
YATENMBHO MEHbLUYO MO 06BEMY, HO aBCONMIOTHO HE3AMEHUMYIO N KU3HEHHO BaXKHYHO
paboty BbINONHAET numdartnyeckas cuctema. MHTepcTuumanbHoe NpOCTPaHCTBO
OOHOBPEMEHHO OOMEHNBAETCSI BOLOW U paCTBOPEHHLIMU BELLLECTBAMY C NIa3Moi U ¢
KneTkamu.

Ha paHHOM cxeme npeacTaBneHo B3aUMOAENCTBME TPEX KOMMAPTMEHTOB.

WHTepcTMupmansHoe NpoCcTpaHCTBO N306paXKeHo B BUAE «rapMOLLIKMY, YTOObI nogyvep-
KHYTb €ro CBOMCTBa pe3epBHON EMKOCTW.
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YACTb Il. M3N010TNA OBMEHA XUNAKOCTU N SNTEKTPOJINTOB

11.1.3.6 BHekneTo4yHasi XXMAKOCTb

BHekneTo4yHas »XuakocTb. Bcs xXMakocTb, HaxoasLasacsa BHE KINETOK Hasbl-
BaETCS BHEKMETOUYHOMN XMOKOCTbIO. B COBOKYNMHOCTU 06BEM BHEKNETOUHON XKMOKOCTM
cocTaBnsieT y yenoseka maccow 70 kr okorno 14 nutpos (20% oT macchl Tena). BHe-
KINeTovHas >XUOKOCTb noapasfensieTcs Ha ABa OCHOBHbIX 06bE&Ma WHTepcTULMarb-
Has xuakocTb (3/4) n nnasma (1/4). NMna3ma — YacTb KPOBU He codepKallas KMneTok,
Mexay NnasMon U UHTEPCTULIMANbHON XUOKOCTHHO NMPOUCXOAUT MOCTOSIHHLIA 0OMeEH
pasnMyHbIMK BelllecTBaMu Yepes Mnopbl B MEMOpaHe KanunnsipoB. OTW Nopbl NIErko
nponyckatT GOMbLUMHCTBO PACTBOPEHHLIX BELLECTB, HO 3aepXXMBatOT KPYMHbIe MO-
nekynbl, 1 npexae Bcero, 6enku. MoaTomMy BHEKNETOUHAs KUOKOCTb NMOCTOSHHO CMe-
LUMBAETCS, U NrasMa 1 MHTepCTULManbHas XUAKOCTb MMEKT OANHAKOBLIN COCTaB 3a
UCKItoYeHneM GenKkoB, KOHLEHTPaUMsi KOTOPbIX 3HAYUTENBHO Bhillie B Mria3mMe.
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CTATUYECKWME NMOKA3ATE/IM BOAHO-3/TEKTPOTIMTHOIO OBMEHA §2.1

1.1.4 CocTaB BHEKNETOYHOW U BHYTPUKNETOYHOM XXUOKOCTH

«B yém bynem namepaTb yoasa? B cnoHEHkax, B MapThILLKaX UKW B NONyrasax?»
(3. YcneHckunii. «38 nonyraes»)

Korga peyvb MOéT O KayeCTBEHHOM cCOCTaBe BMOMOTMYECKUX XKUAKOCTEW,
BOMPOCOB He BO3HMKaEeT MOCKOnbKy Hatpuii Bce HasbiBaioT Hatpuewm, a Kanunm —
Kanvewm. lMpu oueHke KonM4ecTBEHHOro cocTaBa KOMIMOHEHTOB pacTBOpa Hepeako
Ha CTpaHMLax O4HOro PyKOBOACTBA Mbl BCTpeYaeM 1 MUMMUMOSM, U MUMNIMOCMONN,
n munnuakemeaneHTbl. (O cnocobax BblpaXeHUS KOHLEHTPaUMi Mbl pacckasanu
B nepBoyn 4actu). MocmoTpuTe, Kak MpeacTaBneHbl KOHUEHTpauuu BeELLEeCTB BO
BHEKMETOYHON W BHYTPUKIETOYHOW XKMAKOCTW, BbIPAXEHHbIE B MWNAMMONSX,
MWMIIMOCMONSX U MUMNN3IKBUBANEHTax.

MonsipHas KOHUEeHTpauma

[Mnasma WHTepcTuunin BHyTpukneTouHoe
(Mmonb/n) (Mmonb/n) NPOCTPaHCTBO
(Mmonb/n)

Na* 142 139 14

K* 4.2 4 140
Ca*? 1,3 1,2 0
Mg*2 0,8 0,7 20

CI 108 108 4
HCOs- 24 28,3 10
HPO42, H2PO4 0,5 0,5 1
S042 45
KpeatunHdocdat 14
KapHo3nH 8
AMWHOKNCNOTHI 2 2 9
KpeatuH 0,2 0,2 1,5
JlakTar 1,2 1,2 1,5
ApneHo3nHTpudocar 5
[ekcozomoHodoctat 3,7
miokosa 5,6 5,6

Benok 1,2 0,2 4
MouesuHa 4 4 4
Mpouve 4.8 3,9 10
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YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

KouueHTpauvm B Munnmnocmonax

Mnasma WHTepctuumn | BHyTpuKneTouHoe
(mocm/n) (mocm/n) NPOCTPaHCTBO
(mocm/n)

Na* 142 139 14
K* 4,2 4 140
Ca*? 1,3 1,2 0
Mg*e 0,8 0,7 20
CI- 108 108 4
HCOs- 24 28,3 10
HPO42, H2PO4 0,5 0,5 1
S0472 45
KpeatuHdocdar 14
KapHo3uH
AMVHOKNCNOTBI 2 2
KpeatuH 0,2 0,2 1,5
Naktat 1,2 1,2 1,5
AneHosnHTpudocdart 5
lekcosomoHodocdart 3,7
[ntokosa 5,6 5,6
Benok 1,2 0,2 4
MoueBunHa 4 4 4
[Npoune 4.8 3,9 10
(Ciﬂy(l;/én:;ﬁ;aﬂ OCMOMNSAPHOCTb 301,8 300,8 301,2
Clopperpooe waiee | zoa | oo
e ooty | s s
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CTATUYECKWME NMOKA3ATE/IM BOAHO-3/TEKTPOTIMTHOIO OBMEHA §2.1

KoHueHTpaumsa B MUNNnaKkBuBaneHTax

Mnasva WHTepctuumii BHyTpukneTovHoe
(maks/m) (makB/r) NPOCTPAHCTBO
(makB/n)
Na* 142 139 10
K* 4,2 4 140
Ca*? 8 24 0,0001
Mg*2 1,2 1,2 58
CI 108 103 4
HCOs- 24 27 10
Benkun 5 <1 40
Mpouee" 9 9 154

Bbl MOXeTe BMAETb, YTO ANS MOHOB C 3aps40M MIKC OAUH UM MUHYC
OauH undpbl B TpEX Tabnmuax NONMHOCTbIO coBnagalwT. Heanccoumpytowme Mo-
NeKynbl, ECTECTBEHHO HUKAKOrO 3MEeKTPMYECKOro 3apsiia He MMeKoT (Hanpumep,
rnokKo3a unu MoyeBnHa). OCHOBHbIE OTNIMYUA MEXAY MOMNAPHOCTbLIO U 3MEKTPU-
YecKnM noTeHunanom HabnaaTca Y MOJEKYNT U MOHOB, HECYLLMX 3apsia ABa U
Gonee (ato — Ca*?, Mg*2, H POa42, SO42, monekynbl 6enka). Paznuunin mexay
MOJSIPHOCTBIO U OCMOMSIPHOCTBIO B 3TUX Tabnuuax Bbl He HangéTte, NocKonbKy
BCE BeLllecTBa, AUCCOLUMPYIOLLNE HA MOHbI 34eCb NpMBEAEHbl B BUAE VMOHOB,
MHaye roBopsi OCMOTUYECKM aKTUBHbIX YacTuL.

3ayeM aBTOpaM Hy>KHO MO X04y pacckasa nepexoauTb OT OAHOW pasMepHo-
CTVW K ApYron?
Bcé 3aBucuT OT TOro kakom Bug anddysmm yepes meMopaHy obcyxgaetcs B
OaHHbI MOMEHT.
e Ecnu peub nget o auddysnm Boabl Yepes meMbpaHy, Mbl roBoprM 06 ocMoce,
1 Ham ygo6Ho 1crnonb3oBaTh NokasaTenm OCMOTUYECKON KOHLEHTpaLMH.

e Ecnu mbl roBopyM 0 nepemeLleHUn pacTBOPEHHbIX BELLECTB Yyepe3 membpa-
HY B COOTBETCTBUM C rPaAUEHTOM KOHLEHTpaLMN — UCMOSb3YeTcs MomsipHas
KOHLEeHTpauus.

e B TOM cniyyae, ecnu gsmxyLuen cunon anpdysnmn ABnseTcs CyMmmMapHbIA Srek-
TPUYECKMNIA MOTEHUMAnN, NUCMONb3yeTcs KOHLEHTpauusi 3NeKTPUYeCcKnX 3KBUBa-
neHToB. lNokasaTenbHbIM NPYMEPOM PaBEHCTBA 3NEKTPUYECKUX NMOTEHLManos
no o6e CTOPOHbI KNETOYHON MeMbpaHbl ABnsieTca GanaHCc MOHOB HATpPUSA U Ka-
nusa. Mbl Habrnogaem paBeHCTBO MOTEHLMANOB MPY BbICOKOM FpagneHTe KOH-
LeHTpaumn.
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11.1.4.1 Pasanuuna B cocTaBe nia3mbl U UHTEPCTULIMANBHON XUOKOCTU

MOHHBI cocTaB nnasmMbl U UHTEPCTULMANBHON KMOKOCTU MOYTU UAEHTWY-
Hbl. OTO 0BbSACHSIETCA TEM, YTO KaNUMMsipHasi MeMbpaHa, pasgenstowas nnasmy u
MHTEPCTULMANbHYH KUAKOCTb XOPOLLO MPOHUUEema ans BoAbl U KpUCTannougos.
OCHOBHbIM OTNNYMEM B COCTaBe Mra3Mbl U MHTEPCTULIMATIBHON XXNOKOCTU SIBMSIETCS
BbICOKOE copepaHve GernkoB B nnasme. KanunnspHas mem6paHa He npornyckaeT
KpynHble Monekynbl 6enkoB 1 Apyrmx KonnovaHbix Yactuy,. Kannnnapel nevyexu - uc-
KIntoveHre 13 obLLEero npasmna u He SIBNSHOTCS NPensaTCTBMEM A1 KPYTHbIX MOMEKy .

M3-3a Donan's acbpekTa KOHLEHTPpaLUsA NONOXNUTENbHO 3apsXKEHHbIX MOHOB
B nnasme Ha 2% Bblille, YeM B MHTEPCTMLMANbHOM XUaKocTu. benku nnasmel nmetot
oTpuuaTenbHbIA 3apsg U No3ToMy, NputarneatoT katoHbl (Na* n K*). HebonbLuoe
KONMYECTBO KaTMOHOB NMOCTOSIHHO YAEPXKMBAKTCS OKONMOo GenkoBbIX Monekyn, obecne-
YMBas ANEKTPUYECKYHO HEUTPANbHOCTb Nasmbl.

WHTepcTMumanbHas XUAKOCTb UMEET CPaBHUTENBHO Goree BbICOKYHO KOH-
LeHTpaLmto oTpuLaTeNbHO 3apsiKEHHbIX MOHOB (aHMOHOB), YeM Mnnasma. To CBA3AHO
C TeM, 4YTo Genku nnasmMbl, UMelLLMe OTpULATENbHbIV 3aps «BbITANKMBAKOT» OTPU-
LaTenbHO 3apsbkeHHbIe MOHbI 13 Kanunnsipa B MHTepCTMumin. C NpakTUYECKON TOYKM
3pEHMst KOHLIEHTPaLWs MOHOB B MiasmMe U MHTEPCTULMArIbHOM NPOCTPaHCTBE paccMa-
TpUBaEeTCs, Kak OAMHaKOBas!.

MoHHBbIN cocTaB nnasmbl n MHTepCTVILIMa.ﬂbHOﬁ XUWOKOCTU
oauHakoBbl. [nasma otnunyaercs ot MHTepCTMLIMaanOﬁ
XNWOKOCTU BbICOKUM cogepXXaHunem Oenkos.
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§2.1

11.1.4.2 BHYTPMKNETOYHAsA XXNOKOCTb U MEXKINETOYHasA XUAKOCTb.

Ons Toro 4TtoObl KneTka HopmarnbHO (YHKUMOHMpOBana Temnepartypa
M COCTaB LMTOMNMa3mbl OOMKHbI YOEPXKMBATBCA B Y3KMX TPaHuMLax HopmarbHOro
romeoctasa. CocTtaB uMTonnasmMbl CUIIbHO OTIIMYAETCS OT COCTaBa MHTEPCTULMANbHOM
xuakoctn. KnetoyHas membpaHa cBo60OOHO MponyckaeT TONbKO BOAY W BELLECTBa,

pacTBopuMble B
310 KMcnopoa,
ras, MOYEBUHA,
MeTaHon. Bce ocTanbHble
pacTBOPEHHbIE BellecTBa
NpoxoasAT 4Yepe3  KMEeTOYHYH
MeMOpaHy Mo cneuunanbHbIM
yrnpaensieMbIm KaHanam
Unu B pesynbrate akTUBHOIO
TpaHcropTa,  BbIMOSIHAEMOro
6enkamu-nepeHocYnKamu.
Benkn-nepeHocuukn —  3TO
CTPYKTYpHas 4acTb KINEeTOYHON

Xupax.
yrneKncnbin
3TaHon u

HCO;

Docdarbl...

SO

BHeknetouyHaa BHyTpuKneTouHan
KNAKOCTb

142 maKB/n..

. 2,4 M3KB/n
1,2 M3KB/N.
. 103 maKB/n..
28 M3KB/N.
. 4 MaKB/N.
. 1 maks/n.

AKOCTb

10 maKB/n
4 M3KB/N..

4 MaKB/n
10 MaKB/n
75 MaKB/n

2 M3KB/N
90 mr/pn.

AMUHOKUCTIOTbI 30 mr/pn
membpaHbl. lNocmoTtpute, Kak | genku-. 2r/pn
CUMbHO  OTNMYaeTCa  CcocTaB (5 MaKs/n)
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OT1a anarpamMmma nokKasblBaeT, Kaknum 06pa30|v| npu CTomnb pasfnM4yHoOM Ka-
4eCTBEeHHOM COCTaBe ypaBHOBeLUMBaETCA obLee KOnMYeCcTBO KaTMOHOB U aHWOHOB
CHapy>XXu 1 BHYTPU KNETKN. B pesynbrate noTeHumnan nokosa y KIeTOUHOMN MeMﬁpaHbl

HYNeBOW.
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YACTD Il. 13N0N0TINA OBMEHA XUAKOCTAMWN N SNEKTPOSINTOB

CocTaB BHYTPUKIIETOYHOW U MHTEPCTULMANBLHOMN XKUAKOCTH
CcusibHO omJiu4aemcs.
OCMONSAPHOCTb BHYTPUKNETOYHOW U MHTEPCTULIMANBbHOMN XXUOKOCTU
00UHaKo8blI.
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CTATUYECKWME NMOKA3ATE/IM BOAHO-3/TEKTPOTIMTHOIO OBMEHA §2.1

11.1.5. 3TanHbIN 3NUKPU3 NO CTaTUYECKUM NoKa3aTesisiM BOGHO-
3NEeKTPONIMTHOro obmeHa

Total Body Water - O6wwunin o6bem Boabl - 427,
60 % maccol Tena

BHekneTouHas Xunakoctb
34% TBW, 20% maccbl Tena

WHTepctnumanbHas
Xngkoctb - 11n

BHyTprKneTouHas XnaKkocTb - 24n
25,5% TBW 66% TBW,
40% maccbl Tena

20%

80% BHEKNETOYHOM
XKNAKOCTU

BHEKJIETOYHOU XUNAK.

Mna3ma -3n,

e  BcaxuakocTb B OpraHn3mMe yCrioBHO pasaerieHa Ha BHEKINETOUHYHO 1 BHYTPUKIe-
TOYHYIO B COOTHOLLEHWUM 1:2.

o BHekneto4Has XnakocTb — 3TO Nnasma U MHTEpCTMUManbHas XXUAKOCTb. OGbEM-
HOe CooTHoLeHue 1:4 (nnaama / MHTEepCTUumanbHasa )KVIJJ,KOCTb).

e YCnOBHble MPOCTPaHCTBA 3aMNONHEHHbIE XUAKOCTHI0 Ha3blBalOT KOMMAPTMEHTa-
MW, UX TPU, 3TO COCYAUCTOE PYCrO, UHTEPCTMLMIA U BHYTPUKIIETOMHOE NPOCTpaH-
CTBO.

e OOGLEMHOE COOTHOLLEHUE XUOKOCTUM B kKOMMapTMeHTax 1:4:10 (nnasma/ uHTep-
CcTUUManbHas XMOKOCTb/BHYTPUKIETOYHASA XXUOKOCTb).

e [lnasma u nHTepcTuymnanbHas XMAKOCTb OTNINYAOTCS MO COCTaBY TONbKO 3@ CHET
KOHLIEHTpauun GenkoB; B MHTEPCTULMANbHOM XNOKOCTU 6enka MeHbLue.

e Pasnuume B KOHLEHTPaLMK GENKOB B MHTEPCTULMANbHON XUOKOCTU U B Niasme
co3faeT 0CMOTUYecKoe AaBlieHre, NnepeMeLLaoLLee XUaKoCTb U3 MHTePCTULMS
B COCyAMCTOE pycrio.

o SJ'IGKTpOJ'IVITHbIVI COCTaB Nyia3mbl U UHTEPCTULMATIBHOM XXUAKOCTU OOVMHAKOB.

o VHTepcTuumanbHas XXUaKoCTb U BHYTPUKIIETOYHAS XKUOKOCTb OTAINYAKTCA Mo COo-
CTaBy, HO UMET OANHAKOBYHO OCMOJSAPHOCTb.

e Na*, ocHOBHOW hakTop, onpeaensitoLmin OCMONSPHOCTL Nia3Mbl U UHTEPCTULN-
anbHOW XWAKOCTM, NOYTU OTCYTCTBYET B LIUTOMMA3ME U HE NMPOXOAMUT B KIETKY.

o Boga ceo6ogHo NpoxXoanT Yepes3 KNeToYHYHo MeM6paHy.

e CHwxeHue KoHueHTpauuy Na* B MHTepCTMLMM NPUBOAUT K NEPEMELLIEHNIO BOAbI
B KIIETKY - «KIeTka HabyxaeT».

e [loBbilieHVe KoHueHTpauuyu Na't B MHTEpCTMUMM MPUBOAUT K MepeMeLLeHnto
BOZbI U3 KMETKN B UHTEPCTULIUIN — «KINETKa CMOPLLNBAETCS».
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YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

1.2 O6MeH XnOKoCTU MeXxAay KanunnsapaMmm U UHTepCcTULMeMm
Kak npoucxodum nepemeuwieHue xudkocmel Yepes membpaHb! Karusnispos

Hawm npeactont paccmMoTpeTb 0COBEHHOCTU ABWKEHNS XXUOKOCTU Ha rpaHuLe
Kanunnsap-nHTepcTuumin. BHadane Mol paccMoTpUM OCOBEHHOCTU CTPOEHUSA MHTEPCTU-
ums 1 Kanunnsapa, a 3atem byaem obcyxaaTe nepemeLLeHne XUaKocTu.

11.2.1 UHTepcTULUMA

MHTepcTULIMIA — 3TO MEXKINETOYHOE MPOCTPAHCTBO.

11.2.1.1 CTpyKTypa nHTepcTMLUanbLHOro NPocTpaHcTBa

MaBHOE — 3TO TO, YTO MHTEpPCTULMANbHOE MPOCTPaHCTBO MGOW TKaHW
umeet cTpykTypy. Knetkn He 6ontatoTcs B UHTEPCTULIMM Kak ropox B MeLuke. KneTku
Ka)Ooro opraHa 3akpenseHbl Ha CBOMX MecTax. VIMEHHO MO3TOMY KaxAbli opraH u
TKaHb MMeeT YETKYL0 opraHmnsaumio. KneTkn npukpenneHbl K COeANHUTENbHOTKaHHbIM
CTPYKTypaM — 3TO Kancyna opraHa, CTpoma COCyAMCTOW CETU opraHa, 6asanbHble
MembpaHbl Kanunnsapos, NePEeropoakn N3 CoOeaNHUTENBLHOWN TKaHW, CenThbl, Aendwne
opraH Ha Jonu 1 Jonbky (neveHb) nnu dacumm (Myckynatypa). KnetouHble o6onouku
COeAMHEHbI KMOCTUKaMUy. VMIHTepcTuLmMansHOe NPOCTPaHCTBO COAEPXUT CETU Komma-
reHOBbIX BOMTOKOH. CeTn 13 KonmnareHoBbIX BOMOKOH 06r1aAatoT BbICOKOW MPOYHOCTBIO
1 NO3BOJISAIOT TKAHAM COXPaHATb YNpyrocTs, hopmy 1 06bém. KonnareHoBble BOMOK-
Ha Mpw crneumanbHOM oKpaLuvMBaHUM MOTyT OblTb BUAHBI B CBETOBOW MUKpockor. Kon-
nareH — a1o nbpunnsApHLIN 6enokK, COCTaBNAIOLLMIN OCHOBY COEANHUTENBHOWN TKaHW
opraHuama v 06ecrneyrBatoLLMii ee NPOYHOCTb U 3aNacTnYHOCTb. Monekyna konnareHa
npeacTasnseT cobov NpaBo3akpyveHHy cnvparnbs 13 TpEx a-uenen. MonekynsipHas
macca konnareHa okono 300 k[a, anuHa 300 HMm, TonwmHa 1,5 HM.

Mogenb MorneKynbl KonnareH

Opyron combpunnnsapHbli 6eNoK — 3NacTUH NpeacTaBneH B CTPYKType TKa-
Hel, KOTopble AOIMKHbI PacTArMBaTbCH, @ 3aTeM NpUHMMaTh UCXOOHY opmy (ner-
Kve, Koxa). B oCHOBHOM, anacTuH COCTOUT U3 rMULUMHA, BanuHa, anaHuHa v nponuvHa.
MonekynspHasa macca anactuHa ot 64 fo 66 k[a, B 5 pa3 MeHbLUe YeM Yy KonnareHa.
B pononHeHwme k ceTeobpasHbiM KOHCTPYKUMAM 13 BENKOBbLIX HUTEW BCE UHTEPCTULMN-
anbHOe NPOCTPaHCTBO MPOHM3AHO HUTAMMW MPOTEONMKaHOB® (Mykononucaxapuapl).
MpoTeornukaHbl — 3TO yrneBoa-6enkoBbie NONMMeEpbl, B KOTOPLIX NonucaxapuaHble
Lienu KoBarneHTHO CBA3aHbl ¢ 6eNkoM, 3aHUMAatoLLMM B MOSIEKYSIE LieHTparibHoe noro-
XeHne. 3TV ToHYaWLIMe HUTU HEBO3MOXHO BUOETb B CBETOBOW Mukpockor. CeTb, 06-
pa3oBaHHas NPOTEOrNMKaHaMmn HacTOMNbKO rycTasi, a SYevkun 9TON CETN CTONb Marbl,
YTO XXMOKOCTb B MHTEPCTULIMM B HOPME NepemMeLLaeTcs «Monekyna 3a MOMeKyrnomy.
Mo ckopoCTU NepeMeLLEeHNs MHTEPCTULMAnbHas XXUOKOCTb HE OTIIMYAETCS OT CKOPO-
CTn nepemeLleHns rensd. Mpu 3TOM Hy>XHO MOHMMAaTb, YTO MHTEepPCTMLManbHas Xua-
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OBMEH XNAKOCTAMW MEXAY KANMUINAPAMU U MHTEPCTULIMEM §2.2

KOCTb renem He saBngetca. CeTb, 06pa3oBaHHasa HUTAMW NPOTEOINNKAHOB He nepe-
MeLLaeTcsl, @ CTOUT Ha MecTe, 3aMeAnsis ABMKEHNE MHTEPCTMLMAnbHOW XUAKOCTY,
COCTOSILLEV U3 BOAbI U KpUCTaNIonaoB. HanoMHUM, UCTUHHBIV reflb — 3TO O4YEeHb BSI3-
Kasi XXKMAKOCTb U NP OBMKEHUW rens nepemMeLLaroTca BCe ero KOMMOHEHTbI.

BaxHoi 0ocobeHHOCTLI0 MOMeKyn KornareHa, anactvHa U nNpoTeorfnMKkaHoB
SIBNSIETCS TO, YTO 3TWU KPYMHble MOMeKynbl HecyT Ha cebe oTpuuaTtenbHbI 3apag v
yaepKvBatoT Bo3rie cebsi KaTnoHbl (JoHHaH-adekT).

CTpyKTypa MHTEpCTULMANbHbBIX MPOCTPAHCTB U CMOCO6 dumKcauum KneTok
He Mo3BOnseT kneTkam «cnunatbcsa». brnarogaps pasgeneHnio Mexay CoCeqHVMU
KneTkamu, gocTuratotes Aea addekra. Bo-nepsbix, NpegoTepalyaetcs n3bbiToyHas
Andbdysna mMexay kneTkamu: NpoaykTbl, BbiAensemMble OOHUMM KneTkaMmu, cHavana
nonagarT B MHTEPCTUMLMIA, U TONBbKO OTTyAa «BCacbIBaOTCS» ApyruMmuy knetkamu. Bo
BTOPbIX, KMETKM MCMONb3yT ANd obMeHa C MHTepCTUMLMEM BCKO MOBEPXHOCTb Krie-
TOYHOW MeMbpaHbl. B pesynbrate knetku, He Npunexaiyme K kKanunnspam, He Uchbl-
TbIBalOT HegocTaTka B MUTaTeNbHbIX BellecTBax. BomokHa konnareHa, anactvHa u
NPOTEOINNKAHOB CUHTE3NPYHOTCS hrbpobnactamu.

Ecnu 6bl nHTEpCTULMIA He BbIn Tak YETKO CTPYKTYPUPOBAaH, XM3Hb CyXOmMyT-
HbIX B YCNOBWSX 3€MHOIO NPUTSXKeHMS Bbina 6bl HEBO3MOXHA, — MOCMOTPUTE Ha No-
NINSTUNEHBBIN NaKeT C BOAOW UMW Ha Meady3y, KOTOPYHo AocTany ns Bogpl.

Hanunune CTpykTypbl 13 KOMnareHOBbIX, 3NMaCTUHOBBLIX U MTIMKaHOBbLIX BOMTOKOH Mpu-
AaéT MHepCTULMIO YNpyrocTb. B pesynsrate ynpyroro ConpoTMBEHUS BHYTPEHHEN
CTPYKTYPbl UHTEPCTULIMS Y COEANHUTENBHOTKaHHbLIX 060o4eK 1 Neperopogok (Kancy-
Nbl OpraHoB, MeXJoneBble cenTbl, dacunm) PopMUpyeTca AaBrneHne NHTEPCTULIM-
anbHOM uakocTu. [aBreHne WHTEePCTULMANbHOWM >XUOKOCTM MNpPOTUBOLAENCTBYET
N30bITOYHOMY MOCTYNINEHUIO BOALI U KPUCTanNNouaoB U3 Kanunnspa y ero aptepu-
anbHOro KOHL@ 1 CMOCOBCTBYET BO3BPATY XUAKOCTU B KAnUnsp B BEHO3HOM KOHLIE.

dunamenTbl CBO6OAHASA XNAKOCTb
npoTeorinkaHa
=

pyuerikm Kannu (Be3nKynbl)

Kannnnap BosnokHa KonnareHa

CHocka
*MpoTeornkaHbl — 310 yrieBo-0esIKOBbIe MOJIMMEPSDI, B KOTOPbIX MOJNCaxapyaHbIe Lenu
KOBaJIeHTHO CBsi3aHbl C 68/'IKOM, 3aHnmarLunM B MoJiekysie LLeHTPpaslbHoe roJioXXeHue. 3TOT
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TEPMUH UMeeT CUHOHWUMbI — 3TO NMPOTEUNHIJTINKaHbl, rNIMKO3aMWHOIMPOTeor/inkaHb!  MyKOrio-
Jimcaxapuvibl.

[uko3aMUHOIrINKaHbl — YrineBoAHasi 4acTb yryiieBoaconepxaLumx 61ornonMmepoB rnvko-
3aMUHONPOTEOrINKaHOB W/ MPOTENHITIMKAHOB

Monekynbl rnmko3aMmMHOrIMKaHOB COCTOSIT U3 MOBTOPSIIOLLMXCS] 3BE€HbEB, KOTOPbIE MOCTPO-
€Hbl U3 OCTaTKOB -YPOHOBbIX KUCAOT ( D-ritokypoHoBoOV vy L-uaypoHOBOW) n cynibgatu-
POBaHHbIX U aueTUINPOBaHHbIX amMuHocaxapoB. Kpome yka3aHHbIX OCHOBHbIX MOHOCa-
XapuaHbIX KOMIOHEHTOB, B COCTaBe MIMKO3aMVHOI/INKAHOB B Ka4eCTBe Tak Ha3blBaeMbiX
MUHOPHbIX caxapoB BCcTpeyaroTces L-¢ykosa, cnanosbie KUCoTsl, D- maHHO3a n D-kcunosa.
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11.2.1.2 CBoGOAHAsA XKNOKOCTb B UHTEPCTULUUN

Mpu M36LITOYHOM NOCTYNMNEHUN XUAKOCTU B MHTEPCTMLMANBHOE NPOCTpaH-
CTBO YaCTb MEXKIMETOYHOW XXNOKOCTM OKa3blBAETCsl He CBA3aHa C MPOTEOrNMKaHOBOM
CETbI0 1 POPMUPYET KPOLLEYHbIE KanernbKn-BE3NKYIbl 1 py4ernku CBOOOOHOM XNOKO-
ctu. Pyyenku pacnonaratotcst BAOMb KNETOYHbIX MEMOPaH 1 KonnareHoBbIX BOMo-
KOH. B HOpMme Konu4ecTBo CBOGOAHOM XUAKOCTU B UHTEPCTULMM He npeBbiwaeT 1%
OT BCeW MHTepCTULManbom xuakoctu. Mpu dopmupoBaHmmn oTEKOB Boree NonoBUHbI
XUOKOCTU B UHTEPCTULIMN HAaXoaUTCS B CBOOOOHOM COCTOSIHUM.
JInmpatmyeckasn cuctema B HOpMarbHbIX YCIOBUSX YOANSAET U3 UHTEPCTULNSA OKOMO
OBYX INIUTPOB >XUOKOCTU B CYTKU.
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11.2.2 Kanunnspsbli

11.2.2.1 YecTpomncTBO Kanunnspa

O6Lasa cxema CTPOeHUs KanunnsipoB OAMHAaKoBa Ansi Bcex TkaHen. dop-
MooOpasylLuM Kapkacom noboro kanunnspa sengetca 6asanbHas mMembpaHa.
BasanbHas membpaHa Kanunnspa — 310 Tpybka, COTkaHHas 13 BOMOKOH KonnareHa
3aMnacTuMHa 1 NpOTeOornMKkaHoB. BonokHa 1 MOneKynsipHble HUTU Te Xe, YTO N B MeX-
KNETOMHOM npocTpaHcTBe. TonwuHa GasanbHon memb6paHbl 1000 — 4000 A. Cha-
pyXu oT 6asanbHON MeMbpaHbl pacrnonararTcs NepULMUTbI UK — «KIETKN Pyxe».
MepyunTbl BXOAAT B COCTaB CTEHOK KanummnspoB M MENKuUX KPOBEHOCHBLIX COCYAOB.
MeprunTbl — 3TO KNETKM BBITAHYTON (hOpMbI, AnMHON okorno 200 Mkm, TonwmHon — 0,5
MKM. OBpa3ytoT MHOTOUMCIIEHHbBIE OTPOCTKU, OXBaTbIBaKoLLMe cocy. Mepmuuntbl — aTo
ManoaundgdepeHLMPOBaHHbIE KINETKU, y4acTByoLLMe B 06pa3oBaHMM CTEHKM COCYO0B.
Mpun anddepeHumpoBke CNOCOOHBI NpeBpaTUTbLCA B nbpodnacrt, rmagkoMblLLeYHYH
KNeTKy nnv makpodpar. MoryT otoensiteCst OT Kanunnsapa yu MUrpyupoBaTh B MEXKe-
TOYHOE NMPOCTPaHCTBO. KonmnyecTBo NepuLIMTOB Y KanuIsipoB pasHbiX OpraHoB pas-
nnyHO. OHM CUHTE3UPYIOT MOMEKYIbI, U3 KOTOPbIX 0bpa3oBaHa 6asanbHas MembpaHa
kanunnspa. No ceomm cBoricTBam nepuumTbl 6rmskn K nbpobnactam. Hanbonbluee
MX KONMMYEeCTBO HAXOAMTCHA B CTEHKAX KanunnsipoB LEeHTparbHOM HEPBHOW CUCTEMBI.

BHyTpeHHsI noBepXHOCTL Kanunnsipa obpa3oBaHa CNoemM 3HAOTeNManbHbIX
KneTok. ToNLLUMHa KNETOK BapbupyeT oT 2 MKkM y siapa Ao 0,5 MkM y kpasi. 1 unu 2 knet-
KM OXBaTbIBAKOT OKPYXXHOCTb Kanunnspa. QHAOoTeNnarnbHble KIETKU NPUMbIKAKT Opyr
K Apyry, 0b6pasys CroLLHY BHYTPEHHIOI NOBEPXHOCTL Kanunnspa. BHyTpeHH:As no-
BEPXHOCTb Kanurnspa MokpbiTa CroeM rmyKonpoTenHos™ . Kpas aHaooTenuanbHbIX
KINEeTOK B MeCTax COMPUKOCHOBEHUSI «CLUUTbI» GEenkoBbIMU MOCTUKamn. KonmyecTso
MOCTMKOB W MIIOTHOCTb NMPUMbIKAHWSA 3HAOTENMArbHbLIX KNETOK ONpeaensitoT NpoHu-
LLlaeMOCTb KanunnsipoB Ans BOA4bl U pacTBOPEHHbIX BellecTs. Lenu mexay sHooTe-
nranbHbIMU KNeTkamMy B Kanunnsipax BCEX OpraHoB, KPOME LieHTparibHOM HepBHOM
CUCTEMBI, UMEIOT WNPUHY 6-7HM nnn 60-70A. Takon pasmep LLenn He Nno3BosnisieT
KPYMNHbLIM MOriekyrnam, v, npexae Bcero anbOymmHam nnasmbl NOKMAATb Kanunnsap.
Bopa v Bce 6onee menkve monekynsl (Npexae Bcero kpucranmnonasl) CBO60AHO Npo-
XOOAT Yepes Lenv Mexay aHAoTennanbHbIMU Knetkamu. MNpoHrLaeMocTs Kanunnspa
3aBUCUT OT CTPOEHUS aHAoTENMA 1 6asanbHON MembpaHbl. Ha ocHoBe cTpoeHus 6a-
3anbHON MeMOBpaHbl 1 KNETOK 3HAOTENNA Kanunnspbl AendT Ha Tpu Tuna:

e 1) Kanunnspbl 06bIMHOrO TMNa — C HENPEPbLIBHLIM 3HAOTENWEM U HEMEPEPLIBHON
6a3anbHoli MembpaHoii;

e 2) Kanunnsapbl eHecTpupoBaHHOMO TUNa — ¢ heHECTPUPOBAHHBIM SHAOTENUEM
1 HenepepbIBHOW GasansHON MeMbpaHoW;

e 3) Kanunnsipbl nepdoprpoBaHHOro (a no ¢oopmMe 06bIMHO CHYCOBUOHOMO) THMa.
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1) Kanunnsp o6bI4HOro TMna.

3TO cambIn pacnpoCTpaHeHHbIN BUA, kKanunnsapos. basansHas membpaHa y
3TUX KanunnapoB HenpepbiBHas. MNpoHULaemMocTb Kanunnsapa onpeaenseTcs CocTo-
AHNEM MEXKINETOUHbIX LUenew (KOHTAKTOB) U HannyvMeM unm oTCyTCTBMEM BE3UKYNSP-
HbIX KaHanoB. B HOpManbHbIX YyCMOBUSIX CTEHKM 3TUX KanUnspoB NpPOHMLAeMbl AN
BOAb! M BCEX MOMEKyrn pasmepoM MeHbLLe 60A. KpynHble KonnouaHele Monekynbl 1
6enkv Nnasmbl He NPOXOAAT Yepes CTEHKY 3TUX Kanunnspos.
Takue Kanunnspbl eCTb BO BCEX OpraHax M TKaHAX — 3TO Kanunnsipbl, obecneunsato-
LMe nuTaHve TkaHeWn. B Koxe, MOOKOXHOW KrneTyaTke u MycKynaType npeactasneH
TOMbKO STOT TUM KanUNspoB.

2) Kanunnsip cpeHecTpMpoBaHHOro TUna.

Y aTux kanunnapos 6asanbHas MembpaHa COXpaHSET HeMpepbIBHOCTb Ha
NPOTSHXKEHNM BCEro Kanunnsapa. QHAoTeNuarnbHble KIETKM 3TUX KanumnapoB UMEKT
noKarnbHble UCTOHYEHUS — (heHeCTpbl. TO 0bnervyaeT NPOHUKHOBEHNE PACTBOPEHHbIX
BELLECTB Yepe3 CTeHKy CocyAa. Takue kanunnspbl NpeacTaBneHsl Tam, rae npoLeccsl
TpaHcnopTa AOMKHbI MPOVCXOANTL OCOBEHHO MHTEHCUBHO:

e B knyboukax novek (ans dounsrpaumm KpoBu 1 obpasoBaHNs NEPBUYHON MOYM);
e B BOpCMHKax K1LLIEYHMKA (418 BCacbiBaHWA NPOOYKTOB NMULLEBAPEHWS);

e B kxenesax BHyTpeHHel cekpeumnn (ons nepexona ropMOHOB B KPOBb).
®eHecTpbl MOryT BbITb MPOHMLI@EMBI, UM HENPOHUL@EMbI A KPYMHbIX MOMEKyr, B
3aBMCMMOCTU, OT (PYHKLIMOHAmNbHBIX 3a4a4 opraHa. B Hopme deHecTpbl B Knyboukax
noYek He NponycKakT Monekynbl 6enka.

3) Kanunnsp nepcopupoBaHHoro Tuna.

31K kKanunnApbl NPeacTaBeHbl TONBbKO B MEYEHW 1 OpraHax KpOBETBOPEHNUS
(KkpacHOM KOCTHOM MO3re 1 cerneséHke). Y Takmx KanunnspoB UMEITCS LeneBnaHble
nopbl B aHaoTenun n 6asansHon MmembpaHe. OTu Kanunnsipbl, Kak NpaBumno, HeobbIy-
HO Wnpokn — 0o 20-30 HM B AuameTpe (Mo3TOMY MX Ha3bIBaKOT CMHYcoMaHbIMK). B op-
raHax KpOBETBOPEHWS KIETKM KPOBY MPOHMKAKOT B KDOBEHOCHOE PYCIO Uiy MOKMAAT
€ro CKBO3b LLENMN CUHYCOMAHbBIX Kanunnspos.
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CHocka

rnukonpoTenHbl™ (ycTap. rMkKonpoTensl) — 3TO C/I0XHbIE 6esiku, B KOTOPbIX 6esikoBasi
(nenTyaHasi) 4acTb MOJIEKY/Ibl KOBaJIEHTHO COeAMHEHAa C OLHOU WM HECKOJIbKUMU rpyrna-
MU reTepoosinrocaxapyios.

MoHocaxapuzbl, CBI3aHHbIE C KOHKPETHbIM GEJIKOM, MOryT GbITb Pa3HbIMU: 3TO MOXET ObiTb
r7110K03a, PPyKTO3a, MaHHO3a, I/Il0KO3aMUH, raaakTo3aMuH, ppyKTo3aMuH, cMaaoBas K1c-
s107a 1 ap.

[ MKONpPOTeVHbI SIBASIIOTCS BaXHbIM CTPYKTYPHbBIM KOMIOHEHTOM KJ1ETOYHbIX MEMOPaH Xu-
BOTHbIX Y PACTUTE/IbHbIX OPraHn3MoB. K rivmkonpoTenHam OTHOCATCS 60/IbLUMHCTBO 6eJIKo-
BbIX FOPMOHOB. [7IMKONPOTENHbI MEMOPAaH 3PUTPOLMTOB, CrELNGUIECKU rTTIMKO3UTINPOBaH-
Hble TeMU W UHBIMU YIJIEBOAHBIMU OCTaTkaMu, HO MMEIoLLME rOMOJIOrMYHYIO GEeJIKOBYIO
4acTb, NPeAONpPEenensoT rpyrny KPOBU y YesioBeka. Takxe

r7IMKONPOTENHaMU SBJISIIOTCS] BCE aHTUTes1a, MHTeP@EepOoHbl, KOMIMOHEHTbI KOMIT/IEMEHTa,
6esiku nnasmMbl KPOBY, MOJIOKa, PEeLEenTOpPHbIe 6esku v Ap.
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11.2.3 NaBneHne KpoBU B COCYANCTON cUCTEME

[laBneHne KpoBU B COCYOQNCTON CUCTEME HEMPEPBLIBHO BOITHOOOPA3HO MeHSs-
€TCs1 B TEYEHME Kaxa0ro cepaeyHoro cokpalleHus. Hanbonblune konebaHus gaBneHns
MPONCXOAAT B apTepuanbHON YacTu COCYANCTON cucTeMbl. NS yNpoLLEeHHOro onvca-
HMS 3TOTO CMOXHOMO BOFTHOBOTO MPOLECCa UCMOSb3YIOT YETbIPE XapaKTEPUCTUKN.

1. Cuctonuyeckoe faBneHne

2. lnactonuyeckoe gaBneHune

3. MNMynbcoBoe AasneHve

4. CpegHee apTepuarnbHoe AaBrneHve

OABJIEHUE

"m0 CUCTONUYECKOE

120

100

CPEOHEE

80

nynbCOBOE

60

AONACTOJIMYECKOE

40

20

BPEMA

MakcvmanbHoe 3HayYeHVe HasbiBalT CUCTONIMYECKUMM OaBrieHuWeM, Mo-
CKOMbKy BOIHa [OCTUraeT MakCuMyma BO BPeMs CUCTOMbl. MuHUMansHoe 3HaveHue
Ha3blBalOT AMACTONUYECKUM AaBrieHmeM. PasHuuy mexgy makcumanbHbIM U MUHK-
MarnbHbIM Ha3blBalOT NYNbCOBbLIM AaBrieHMEeM. YCNOBHYIO CPEeOHIOI BEMUYMHY Ha-
3blBAlOT CpeAHMM apTepuanbHbIM gaBneHnemM. CpegHee aprepuansbHoe AaBneHne
paccYMTLIBAIOT, YCPEAHNB BCE 3HAYEHWS 38 CEPAEYHbIN LMK UK UCMonb3yst hopmyrny:
ALcp = (AOcucT + 2AauacT)/3. CpegHee apTepuansHoe aasneHue, byayyun ycnos-
HbIM U PaCYETHBIM, TEM HE MeHee, MO COBPEMEHHbLIM NMPeACTaBeHNsM SBNseTc AaB-
NeHneMm, onpeaensioLLMM Nepdy3mnio TKaHen.
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[aHHbIN rpadhrk NOKa3bIBAET, KaK Mo Mepe yaaneHus oT cepaLa pacTéT CUCTo-
TNINYECKOE 1 NyNbCOBOE AaBMNEHNE 1 CHXKAETCS AMaCTONMYECKOe, HO MpY 3TOM cpeaHee
apTepuanbHoe AaBrneHne OCTaeTCsl MPaKTUYECKM HEM3MEHHbBIM BMIOTh A0 ANCTarbHbIX
apTepvu7|, TaKnX Kak nyvyeBad U TblllbHAA apTepud CTonbl.

AaBJieHne
mmHg
cucmosiu4eckoe
e /\r\ [\
Y cpedHee
80 J j \/ \/\
6uacmonuquKoe
60
Bocxogslas — ayra OptowHas GegpeHHasa  ThiNbHasg apTepusi
aopTa aopThbl aopTa apTepus cTonbl

3OTa 0COBEHHOCTb rEMOAMHAMUKU LLUMPOKO UCMONb3YETCsl B aHECTE3NONOrnn
N UHTEHCVBHOW Tepanuun Ans MHBa3MBHOMO MOHUTOPUHIa apTepuanbHOro AaBneHus.
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Ha npeacTtaeneHHOM Huxe rpadhrke nokasaHbl ONTUMarnbHble rpaHnLbl cpea-
Hero apTepuansHoro gasneHus (70-110mmHg). MNpwu coxpaHHon ayToperynsaumum B 3Tux
rpaHvLax obecnevmsBaeTcs HopMarnbHas nepdy3ns TKaHew 1 OpraHoB.

AYTOPEIYNnaunsa oprAHHOro KPOBOTOKA
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CPEOHEE APTEPUAINNIbHOE OABJNEHUE

CHmxeHne cpegHero aptepuanbHoro gaeneHus Hmke 70mmHg npusoant
K runonepdysun, a npesbiweHne 110mmHg npuBoauT K runepeMmnn TKaHew.
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MocmoTpuTe, Kak MeHsieTCA AaBreHne KpoBm B BOMbLIOM Kpyre KpoBooGpaLLeHus.

120 17—
o) 1007 \
801 LU
S
W MesKue
< 60 apTepuu
L apTepuonbl
=
o 4
é Kanunnapbl
20 A
opTa
G nonble BeHbl
|
|
KpynHble KpynHble
apTepun BEHYIbI BEHbI

CpenHee apTepuanbHoe AaBrieHME OCTaeTCsA NPaKTUYECKM HEU3MEHHbLIM
BMNOTb 40 AncTanbHbix aptepuii (100-90mmHg). Ha ypoBHe menkux aptepui cpeaHee
AasneHve gepxutcs okono 80-70mmHg. Mpu npoxoxaeHnn Yepes apTepuornbl MOTOK
KPOBM WCMbITHIBAET MaKCUMarbHOE COMPOTUBIIEHME, HA 3TOM Yy4yacTKe [OaBrieHue
CHwkaeTca B ABa pasa, ¢ 70mmHg go 35mmHg. OT ToHyca apTepuon 3aBucuUT
obLee nepucepmnyeckoe ConpoTMBNEHNE, KOTOPOE, HApPsAY C cepaeyHbIM BbIOpOCOM
onpenensieT BenuuuHy aprepuansHoro gaenenus. Al = CB x OrNCC. Aptepuonbl — 310
«COCyObl-CONPOTUBNEHUAY. B kanunnsapbl KpoBb BXxoAWT nod AasneHnem 30-35mmHg,
a BbIxoguT nog aasrneHvemMm 13-17mmHg. Ha Bcto BEHO3Hyt0 cUCTEMY OT BeHyn A0
nonbIX BeH octaértcs Bcero 13-17mmHg gaenexus.
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11.2.4 Mukpouupkynauyus

1.2.4.1 ApTepuonbl U MeTapTepUOsbl UMK, YTO Y HAC MEXAY apTepusimu
M Kanunnapamu?

C dhyHKLMOHaNbHOW TOYKM 3pEeHMs apTepuorbl — 3TO OCHOBHbIE «repou Co-
NPOTUBIEHUSI» MOTOKY KPOBW. [pn NpoxoxaeHnn Yepes apTepuonbl AaBleHNe CHU-
XaeTcs BABOe.

Ecnn ctporo cnegosatb MexayHapoAHbIM aHaTOMUYECKUM HOMEHKNaTy-
pam (Basenbckas aHaToMudeckas HomeHknatypa (BNA, 1895), Menckas aHaTtomu-
yeckas HomeHknatypa (JNA, 1935) n Mapwxckas aHaToMuMyeckas HOMeEHKNaTypa
(PNA, 1955)), Aptepuona(-bl) (arteriola, -ae, PNA, BNA, JNA; nosgHenaTtMHckoe
yMeHbLUMTENbHOE, OT arteria) — KPOBEHOCHbLIM COCyd, KOTOPbIM 3akaH4YMBaeTCcH
BETBMeHve apTepuii. To ecTb, Nocne apTepuosbl AOMKHbI HAYNHATLCA Kanunnspbl
1 Touka. MHOrme 3akOHOMOCHYLUHbIE aHaTOMbl U MOPAONOrY MMEHHO Tak U pac-
CMaTpvBaloT COCYAUCTYIO ceTb. PU3NOMOorM, ndydarLwme MUKPOLMPKYNALMIO Kpo-
BOODOpaLLeHns, He COrnallatoTCa C TakoW TOYKOM 3PEHWUs U BbIOENAT apTepuo-
nbl, METApTEPMONbl 1 NpeKkanunnsapHble cUHKTEpbl. PM3NONOrM HacTaneatoT, YTo
6e3 Takoro AeneHus HEBO3MOXHO OnMcaTb OCOBEHHOCTVM MUKpouupkynsaumi. Ha
IX MexayHapogHOM KoHrpecce aHatomoB B JleHuHrpage B 1970r. Gbina npuHAaTa
odmumansHas MexayHapogHas ructonormyeckas HoMeHknatypa, nonyymsLuas Ha-
3BaHve «JleHuHrpaackas rucronormyeckass HoMeHknatypa» (naTMHckoe HasBaHve
— Leningradensia Nomina Histologica (LNH)). B aToit HOMeHKNaType ecTb TEPMVH:
ApTepuona npeakanunnsipHas (a. precapillaris, LNH. CuHoHnm: meTaptepuona,
npekanunnap) — KOHEYHbI oTAen BeTBNeHus A., nepexogsawui B Kanunnspebl.
OyeBunAHO, YTO CNOBO Memapmepuora yaobHee N MHTYUTUBHO NOHATHEE, YeM npe-
Kanunnap unv aptepuona npegkanunnsapHas.
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11.2.4.2 MukpouupKynsauma unu KanunnsapHbIi KPOBOTOK

MuKpOUMPKYNATOPHBIM UMW TEPMUHANbHBLIM COCYAUCTLIM PYCIOM Ha3blBa-
€TCsl YacTb COCYOUCTOM CUCTEMbI, BKIOYaroLasi apTepuorbl, METApTEPUONbI, Nnpe-
KanunnsipHble COUHKTEPDI, Kanunnsapbl, BEHyrbl 1 apTepUO-BEHO3HbIE aHACTOMO3bI.
MaBHas yHKLUMOHaNbHas 3aga4a MUKPOLMPKYNSITOPHONM YacTy COCyAMCTOro pycra
- 3T0 0OMEH BOAbl U paCTBOPEHHbLIX BELLECTB C MHTEPCTULMANbHbLIM NPOCTPAHCTBOM.
CkopocTb anddyanmn yepes CTEHKY Kanunnspa B 060ux HanpaBneHnsix 3aBMCUT OT
OaBrneHus KpoBu B kanunnsipe. B Hopme B AerCTBYOLWMX Kanunnisipax CTabuneHo Bbl-
aepxuBaetcs gasneHune Ha Bxoge 30-35mmHg, Ha Bbixoge 13-17mmHg, a cpeaHee
AaBneHve B kanunnsape coctasnseT 23-24mmHg.

ApTepunona
NCTUHHbIE KanunnAapsl
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MeTapTepmona z
ApTtepuo- OCHOBHOI/I @
BEHO3HbI I'IpeKanvmnﬂprle KaHan
aHacToMO3 chuHKTEpPDI

ApTepuosbl — OCHOBHbIE PE3NCTUBHbIE COCYAbl, MMetoT AnameTtp ot 20 Ao
50 MKM 1 0BbIYHO JaloT Havano MeTapTepuonam, HO B HEKOTOPbIX TKaHAX cpasy ne-
pexoasT B kanunnsapbl. Yepes meTtaptepuonsl gnamerpom 10—-20 MKM KpoBb MOCTY-
naeT B Kanunnsipbl. APTEPUOBEHO3HbIE LLYHTbI CBA3bIBAIOT apTepuorbl C BeHynamm
1 MO3BOMAT cOpackiBaTb KPOBb U3 apTepuanbHON CUCTEMbI B BEHO3HYIO, MUHYS Ka-
NUNNSPHYIO ceTb. BorbLue Bcero apTeprnoBeHO3HbIX aHACTOMO30B B COCYAUCTON CETU
KOXHbIX MOKPOBOB.

Kanunnsipbl COCTOAT M3 OQHOrO Crosi 3HAOTENWSA, PAcronoXeHHoro Ha Ga-
3anbHon MembpaHe. [uameTp kanunnsipoB konebnetca ot 5 go 10 mkm, a anvHa
06bI4HO cocTaenseT 0,5-1 mm. [NOTHOCTL KanUNNApoB B PasfUYHbIX TKaHAX Bapbu-
pyeT B 3aBMCUMOCTU OT UX MeTabonmn4eckon akTMBHOCTK. MOCKONbKy CTEeHKa Kanun-
NAPOB NULLEHA rMagKoMBbILLEYHBIX KIETOK, X AnameTp onpeaenseTcs rmaBHbIM obpa-
30M M3MEHEHUSMM Mpe- 1 NMOCTKanumspHOro CONpPOTUBIEHWS.
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Yalle NCTUHHBIE Kanunmnspbl OTXOAAT Nog NPAMbIM YIIIOM OT METapTepmon,
U1 Tak Ha3blBaeMblX OCHOBHbIX kKaHarnoBy. B cTeHkax aTux cocynoB MMetoTcs mag-
KOMbILLIEYHbIE 3rIEMEHTbI, YMCIO KOTOPbIX YObIBAET OT MPOKCHMAIIbHOMO KOHLA K AWC-
TanbHOMy. B KOHEYHOM CYETE, OCHOBHbIE KaHarbl MepexoasT B BeHbl, HE MetoLLmne
COKpaTuTENbHbIX ANeMEHTOB. B 06nacTv oTXoXAeHWs KanunnsapoB OT MeTapTepvon
rmagKoMbILLEeYHbIe BOMOKHA pacnonaratotca ocobbiM ob6pa3om B Buae Tak HasblBa-
eMbIX nmpeKkanunnspHbix cuHkTepoB. OT CTeneHn cokpalleHVs npekanunnsapHbIX
CMHKTEPOB 3aBMCUT, Kakas YacTb KpoBW BydeT npoTekaTb Yepe3 UCTUHHbIE Kanuil-
nspbl. O6wmii 06BEM KPOBOTOKA Yepes MeTapTepuorbl U Kanmnspbl onpeaensercs
COKpaLLeHVEM MaaKoOMbILLEYHbLIX BOITOKOH apTepuorn.

06w 06BLEM KPOBOTOKA
Yyepe3 MeTapTepuosbl U Kanumnnsipbl
onpeaenseTca TOHyCOM apTepuor
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11.2.4.3 Basomouus

Basomouusa — 310 heHOMEH nepeknoveHns NpeKanunnsapHbiX CUHKTe-
pos. O6Las EMKOCTb KanunApHOro pycna B HECKOMNbKO pa3 bonbLue 06bEMa LMpKy-
nvpytowert Kposu. NoaToMy npekanunnspHble COUHKTEPBI MOCTOSHHO NEPEKITYaT
TOK KPOBW C OAHMX KanumnnsapoB Ha Apyrue. B kaxaom otaensHOM Kanunnsipe KpoBb
TO ABWXKETCS, TO He ABWKeTCs. PYHKLMOHMPOBaHWE NpekanumnsipHbiX COUHKTEpOB
3aBVICUT OT HaNPSHXEHUST KUCIOPOAA W YITIEKNCIOro ra3a B nHTepctuumm. MNpu nosbl-
weHun metabonmama pactéT notpebneHune kucropoaa u obpasoanne CO2. B pe-
3ynsraTe OTKpbIBaeTCA Gonbluee KONMYEeCTBO NpekanunnsapHbIX CHUHKTEPOB, YEM B
YCIOBUSAX HU3KOTO MeTabonmamMa. OTO 3HaYMT, YTO B KaXabli MOMEHT BPEMEHUN KOMU-
YeCTBO OTKPbITbIX MPEKanunspHbIX CHOUHKTEPOB YBENNUMBAETCS. TkaHb «3abupaeT»
OonbLLe KPOBW, CHUXaETCH CONPOTUBIIEHNE NPUBOAALLMNX apTepron. 3aKOHOMEPHbIM
OTBETOM, HanpaBsreHHbIM Ha NOAAEepXaHWe CUCTEMHOTO apTepuarnbHOro AaBneHus,
OyneT yBenuueHune cepgevHoro BblOopoca. BHe3anHoe nageHwe ToHyca apTepuon
NPOSIBUTCH Pe3KMM NageHnemM CUCTEMHOIO apTepuanbHOro AaBeHns, Ui KonnanTo-
NOHBLIM COCTOsiHMEM. [1aHHbIN MeXxaHW3M HapyLLEeHUs reMOAVHaMUKN BO3HUKAET Npu
OVNCTPUOYTMBHOM LLOKE (aHadunakTyeckuin u centudeckun wwoku). Mpu auctpu-
OyTMBHOM LWOKe nepudepnyeckoe CONpOTMBIEHNE (TOHYC apTepuon) CHuXaeTcs
CTOINb CUIIbHO, YTO AaXe TPEX-YeTbIpEXKpaTHOE yBENMYEeHe cepaeyHoro Bbibpoca He
No3BONSET NOAAEPXKMBATbL CUCTEMHOE apTepuanbHoe AaBrneHne, Heobxogmmoe Ansi
HOpMarnbHON Nepdy3nn TKaHew.

B kannnnsipax Haxoautcsa nuwb 5% OLIK, ogHako 6narogaps 6onbLuoi nno-
Laan KoHTaKTa C MHTepCTUUManbHbIM NPOCTPAHCTBOM 3TOrO [4OCTaTOMHO AMs YAOB-
neTBOpeHns meTabonmyeckmnx notTpebHocTen opraHuama. VIHTEHCUBHOCTb TpaHcKa-
nunnsipHoro obmeHa onpegensieTcs:
1. Mnowaabio NOBEPXHOCTU (PYHKLIMOHUPYHOLLIMX KanunnspoB (B MOKOE OHW COCTaB-
naT 25-35 % oT 0bLero konnyecTsa);

2. TpoHNLaeMOCTbIO KanumnnsipoB, KOTopas 3aBUCUT OT KOMNWYeCTBa M pa3MepoB MX
nop. Paamepbl NoOp MOryT yBeNnYMBaTLCA NPU COKPALLEHUN 3HAOTENManbHbIX KNETOK
nog, AenNCTBUEM MECTHbIX N'ymMmoparibHbIX (DakTOpOB.

BeHynbl 1 BeHbI ABNAOTCA EMKOCTHBIMU cocyaamu, cogepxawmmum bonee 65 % 06-
Lero o6bEMa KpoBM B CUCTEME KPOBOOOpaLLEHNS. SBNSSCh CUCTEMOW HU3KOMo AaB-
NeHns, OTNNYATCA OT apTepPUii 3HAUUTENBHO Bornee TOHKOW MbILLeYHON 060NOYKON,
KOTOpasi CoBCeM OTCYTCTBYET B CTEHKE MOCTKaNUINSAPHbIX BEHYM. [BUXEHNIO KPOBU B
HWX B CyLLIECTBEHHOM Mepe crocobCTByeT "BeHOo3Has nomna" — cokpalleHus cocen-
HUX CKENETHbIX MbILLL, KOTOPbIE COABMUBAIOT BEHbLI M MEPEMELLAOT KPOBb K CEpALLY.
Hanuuve B BeHax knanaHoB NpeaoTBpaLLaeT peTporpagHbii TOK KPOBU.

Hebonblune n3mMeHeHWs1 NPOCBETa BEH, KOTOPbIE HE BbI3bIBAKOT CYLLECTBEH-
HOro M3MEHEHUs1 COCYAMUCTOrO COMPOTUBIIEHUS, TEM HE MEeHee, OKasblBaloT 3Hauu-
TENbHOE BIUSIHME Ha UX EMKOCTb M TEM CaMblM Ha BEHO3HbIV BO3BPAT KPOBU K CEPALLY,
a cnefoBsarenbHO, Ha CepAeyHbIv BbIbpocC.

Maopoctatuyeckoe AaBreHne, BHYTPU Kanunnsipa B OorbLuel cTeneHn 3a-
BUCUT OT M3MEHEHU AaBreHUs B MOCTKanUNspHOW BeHe, YeM OT U3MEHEHUn ap-
TepuarnbHoOro aaeneHus. pn 3acTonHOM cepae4yHon HeJoCTaTOMHOCTU NOBbILWAEeTCA
LleHTpanbHoe BEHO3HOe AaBreHne. OTO NPUBOAUT K MOBbILLIEHUIO OABIEHNS B BEHY-
nax u, Kak criejcTBme B BEHO3HOM KOHLe Kanunnsipa.
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[NoBbILWEHWE MMOPOCTAaTMYECKOrO AaBNEHUS B KAnWInsipax npuBOAUT K NOBbI-
LLEHUIO TpaHCcKanunnapHow dunstpaumi. Ecnv 310 He conpoBoXaaeTcs NOBbILLEHU-
€M TKaHeBOro rmapocTaTnyeckoro AaBneHnsl, To Kanunnsp paclunpsieTcst U COOTBET-
CTBEHHO YBENWYMBAaETCA MNnowafb, Yepe3 KOTOPYK OCYLLECTBNAETCS unbTpaums.
OpHako, M30MMPOBaHHOE MOBbLILLEHVE TMAPOCTATUYECKOrO AABMEHMS B Kanunnsape
WCKNoYUTENbHAs CUTyaLusl, Tak Kak NOBbILLEHME TMAPOCTaTUYECKOro AaBneHus B Ka-
nunnsipe HesameanuTeNbHO NMPUBOAUT K MOBLILEHWIO AaBMNEHUs MHTepCTMums. ITo
II-1 3akOH HbloTOHA: cvna AencTBmsa = cune NPoTUBOAENCTBUS, U ecnn xotute, lI-n
3aKOH ANaneKTUKN: eanHCTBO 1 6opbba NPOTMBOMONOXHOCTEN.
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11.2.5 IBM>KeHMe XXMOKOCTU Ha FPaHMLEe Kanuiisap-UHTEPCTULIMIA
mpaHcKanunspHeIl 0bmeH

TpaHckanunnsapHbIi 06MEH OCYLLIECTBASIETCS 3@ CHET YETbIPEX MPOLIECCOB

e [udpcpysust

e  [InHOUMTO3

o Qunbsrpaums
e Peabcopbuus

11.2.5.1 Ondbchby3mna

Andbcbysmna — ocHoBHOW cnocob obmeHa BOAON M PacTBOPEHHLIMU BeLLe-
CTBaMU Mexay KanumnmnsipoM 1 UHTEPCTULMEM.

[ns BelecTB, CNOCOGHBLIX PacTBOPSTLCH B XUpax, CTEHKa Kanunnspa npe-
NSATCTBMEM He ABNSAETCA. YIMEKUCNbIN ras, KUCrnopon, MoYeBuHa, METAHOM U 3TaHOr
CcBOOOAHO NMPOXOAAT CKBO3b MeMbpaHbl 3HAOTENMarnbHbIX KNEToK 1 6asansHyto Mem-
OpaHy kanunnspa.

Booa u HM3koMOneKynsipHble pacTBOPEHHbIE BELLECTBa Merko MpoXoasT
Yyepes nopbl B CTeHKe Kanunnspa. [opbl — 3T0 MecTa CoeaVHEHVIN HOOTENMArnbHbIX
KNeToK, peHeCcTpbl 1 BE3MKynspHble kaHambl. CnocoBHOCTb NpOXoauTb Yepe3 nopbl
3aBVCUT OT pa3Mepa MOrekyrbl U OT anameTpa nop. Bo Bcex kanunnsipax, kpome cu-
HycooOpas3HbIX KanunmspoB NeYEHN CENEe3EHKN 1 KOCTHOTO Mo3ra pa3Mepbl Mop SBMs-
I0TCA NPENATCTBMEM AN Mornekyn 6enka. KpynHble KonnougHble Monekyrnbl OCTaloTcs
B Kanunnsipe 1 co3gatoT OCMOTUYECKU rPaAMEHT Ha rpaHnLe Kanumnsap-MHTepCTULIMIA.

Bopaa 1 HU3KOMOMEeKyNnsApHble pacTBOPEHHbIe BellecTBa
Fierko NPOXoAAT Yepes Nopbl B CTeHKe kanunnsapa. KpynHble,
KOnnougHble MOJeKyJsbl OCTalOTCA B Kanunnspe.

CkopocTb anddysun Boapl Yepes CTeHKy kanunnspa B 80 pa3 Bbllle, YeM CKOPOCTb
OBVDKEHUST NNa3Mbl MO Kanunnsapy. 3a Bpems NPOXOXAEHWS KPOBU MO Kanunnspy Boaa
1 pacTBOPEHHbIE B Hel BeLlecTBa ycnesatoT 40 pa3 0OMeHATLCS C UHTEpPCTULMATbHBIM
NPOCTPaHCTBOM.

Onddy3nsa — aTo ocHOBHOM cNoco6
obmeHa BOAOW U pacTBOPEHHBLIMU BeLLeCTBaMu
MeXAay KanunispoMm U UHTepcTMumneMm.
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MepemeleHne Boabl 1 Na* u3 kanunnspa B MHTEPCTUUMIA U 0BPaTHO — 3TO
ABa B3aMMOCBHA3aHHbIX NpoLecca, HanpaBneHHbIX Ha BblPaBHUBaHWE KOHLIEHTPaLMN
pactBopa Na* BHyTpu 1 BHe kanunnspa. B Tom cnyyae ecnu koHueHTpauust Na* B
nnasme BbILIE, YeM B MHTEPCTULMM, MOMEKYIbl BOAbI YCTPEMIIAOTCA B Kanunmsp, a
noHbl Na* B WHTepcTuumin. Ecnn koHueHTpauma Na* B MHTEpPCTMUMK Bbille, YEM B
nnasme, BoAa ABMXETCA B MHTepcTuumin, a Na* B kanunnsp.

BOAA ol

2 Na'

[Na'] 5| [Na'] el
Na* i INIa+

Nl [Na']

CyMMapHbIi NONOXUTENbHbIA 3NekTpudecknii 3apsa noHos Na* n B kanunnsipe u
B UHTEPCTMLMKN BCerga CKOMNEHCUPOBAH 3KBMBANEHTHLIM KONIMYECTBOM aHWOHOB
(CI', HCOs", S0472, HPO42 , H2PO4", konnouapl)
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11.2.5.2 NMuHoOUMTO3

MHOUMTO3 — 3TO MeXaHN3M nepeHoca KpymnHbIX MOMNeKyn Yepes aHAoTenu-
anbHble knetkv. KpynHasi Monekyna noaxoauT K sHAoTenmanbHon knetke. Membpa-
Ha KNeTKn MHBarmHMpyeT Monekyny. PopmMmupyercs ny3blpek U3 KNeToYHOW Membpa-
Hbl, KOTOPbIV NepeMeLLaeTcs K NPOTUBOMONOXHOW CTEHKE SHAOTENUanbHOW KNeTKu,
BCTpanBaeTCs B KIETOYHYI0 MeMbpaHy ¥ pacKkpbliBaeTCs B MHTEpCTMLManbHOe npo-
CTpaHCTBO. Bbixod Monekynbl 13 Ny3bipbka BO BHEKNETOYHOE NMPOCTPaHCTBO Ha3blBa-
eTcs SMmnoumnTo3. MNMUHOUMTO3 He urpaeT GonbLLIOK Ponv B NOAAEPKAHUN BOAHO-3MEK-
TPOMUTHOTO paBHOBECUS UIMN B (DOPMUPOBAHNM BOSHO-3NEKTPONUTHBIX HapyLLEHWUN.
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11.2.5.3 ®dunsTpaums n peabcopbums
Obuwee npedcmasrneHue o 3akoHe CmapriuHaa 0 Kanunnspa

ELwé oguH MexaHn3Mm, C MOMOLLbIO KOTOPOTO Kanuninsip obMeHnBaeTCst Xua-
KOCTbIO C MHTEPCTULMEM — 3TO hunbTpaumns n peabcopbums. PunsTpaums XMaKocTm
Yepes CTEeHKY Kanunnspa npoMCcXoamnT nog AeVCTBUEM MMAPOCTaTUHECKOro AaBMeHns.
Peabcopbums XKMOKOCTU U3 UHTEPCTULIMS B Kanummnsip NPOUCXOAMT MoA AeNCTBUEM
ocmoca.

dusmyeckme cunbl, oTBeYaLWwme 3a dunsTpaumio n peabcopbumio Boabl
N pacTBOPEHHbIX BELLECTB Yepe3 CTEeHKy Kanunnapa, Obinm onucaHbl aHrmyMnCcKUm
dusmonorom SpHectom CtapnuHrom Gonee 100 net Haszad. 3akoH, ONUCLIBAKOLLIMIA
unsTpaumio 1 peabcopbLmio B MUKPOLIMPKYNATOPHOM pycre, HasbiBaeTcs: «3akoH
CrapnuHra ons kanunnsipa.

Mpexae Bcero, Mbl AOMKHLI MOMHUTL, YTO B BOMNbBLUMHCTBE OPraHoB (Kpome
noyek, Mosra u nedenn) 99,95% TpaHckanunnIspHOro obMeHa NMPOMCXOAUT 3a CHET
ObIcTpor Anddy3nmn Boabl U paCTBOPEHHbIX BELLECTB B 060MX HanpaBneHusix. Ecnm
Obl MexaHu3ma cunsTpauum 1 peabcopOumm He ObINo, TPaHCKaNUIAPHLIA OOMEH B
fonbLlUMHCMBE OpraHoB He noctpagan. dunsrpaumn n peabcopbumm noasepraeTca
Bcero 0,05% oT o6béMa Bcell KpOBM NPOXoAsLLen No KanunnsapHOMy pycry, OAHaKo,
3a cyTku — aT0 cocTtasnset 20 n, 18 n peabcopbupyeTcsi B kKanunnsipbl, a 2 n/cyT Bo3-
BpaLLaeTCs B KPOBb MO NUMAAaTUYECKUM COCyAaM.

e CKOpOCTb KanumnnspHou punstpauumn — ans opraHnama B Lenom — 20 n/cyT.;

e  CkopocTb KanunnsipHol peabcopbumm — ons opraHuama B uernom — 18 n/cyr,;

e Bo3sBpaT XXMOKOCTM B KPOBb MO NMMdaTM4eckum cocyaam — Arnsi opraHu3ama B
uenom — 2 n/cyr.

JNumoaTnyecknin Kanunnsap

‘ * * PEABCOPBLINA

(f EAL:HMA pihd /)
omnbTeALMA N R

>O00S0OmMm—ToO>

>aOKImw

Ecnu cpaBHUTbL MUHYTHBIM 06BEM KpOoBOOGpPaLLeHus B nokoe (3-5 n/muH nnu 4300-
7200 n/cyT) € KONNMYeCTBOM XWAKOCTK, KoTopas UnsTpyeTcs 13 kanunnspa B
nHTepcTuumn (20 n/cyT), pasHuua B MuHuMyM B 200 pa3. Tem He MeHee, 3TO OYeHb
BaXHbIN MexaH13M aganTaumm K KpUTUHECKUM CUTYaLUsIM.
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Brnarogapsa mexaHusmy cunstpauum n peabcopbummn opraHmam MOXeT ne-
peMecTuTb M3BbITOYHYIO XUAKOCTb M3 COCYAUCTOrO pycra B UHTEPCTULIMIA Unn, Npu
HeobXoaMMOoCTH, MOBUIM30BATL XMUOKOCTb U3 MHTEPCTULMS B KPOBOTOK.

MexaHnam counesrpaumm n peabcopbumm paboTaeT 3a CHET B3aMMOAENCTBUSA
OBYX TPaMEHTOB, — 3TO rpagMeHT MMApPOCTaTUYECKOro AaBMeHNs U OCMOTUYECKUN
rpagueHT. Oba rpagneHTa OLEeHMBaOTCH OTHOCUTENBHO CTEHKM Kanumnnspa.

MexaHu3m ounbTpaumm u peabcopbunm padboraer
3a CYET B3auMOAENCTBUSA ABYX NPagUeHToB, — 3TO
rpagueHT rmapocTaTu4eckoro AaBrneHus
1 OCMOTUYECKUW rPagUeHT.

W mppocTtatnyeckoe 1 OCMOTUYECKOe AaBneHue namepstor B mmHg. MNpu
YNPOLLEHHOM pacCMOTPEHUM CHUTAETCH, YTO OCMOTUYECKOE AaBMNEHNE Ha NPOTSXEHUN
BCEro Kanunnsipa nocTosiHHO 1 coctaenseT 25-30mmHg.

OcmoTHYECKUI FPaAVEeHT Ha rPaHuLe KanunnAap-MHTEPCTULMIA, B CTPOTOM
COOTBETCTBMU C 3aKOHaMN OCMOCa, CO3AAETCS TOMNbKO 3a CYET TeX MOreKyr, KoTopble
He MPOXOAAT Yepes CTEHKY Kanunnspa. To KpyrHble, KONmonaHble MoneKyrnbl, B OC-
HOBHOM 6enkun KpoBU. B ycnoBusX MHTEHCMBHOW Tepanuum, 3TO MOryT ObiTb BBOAVMbIE
BHYTPMBEHHO MNa3MO3KCMaHAEPbl 1 OCMOTUYECKNE ONYPETUKN (KenaTuH, JeKCTpaHsbl,
Kpaxmarbl 1 MaHHUTOM).

KonnomngHo-ocMmoTnyeckoe nnm oHKOTMYECKoe AaBreHue.

[ns Toro 4Tobbl pasgenvTb NpeacTaBneHns 0 TOM OCMOTUHECKOM AaBIeHUN,
KOTOpOe AENCTBYET Ha rpaHvLe Kanunisap-MHTEPCTULMIA U Ha rpaHuLe Mexay BHe- 1
BHYTPUKIETOYHLIM NMPOCTPaHCTBaMu BBeAeH TepMuH «KonmnongHo-ocMoTuyeckoe unm
OHKOTMYeckoe AasrieHney. C TOYKMN 3peHns (oruan4eckoro MexaHuama AeViCTBUS HUKa-
KOO pasnunyms Mexay KonmnonaHO-OCMOTUYECKNM UM OHKOTUYECKUM 1 OCMOTUYECKUM
AaBrneHnsMu HeT. Besa pasHuua Tomnbko B MPOHML@eMocT MeMmbpaH. MembBpaHa kanwur-
nsipa NnpoHvLuaema Ans KpUcTannouaos, a KneTka CTPOro KOHTPONUPYeET 1 ynpaenset
OBVXEHNEM PacTBOPEHHbIX BELLECTB Yepes3 CBOKO CTEHKY.

Koraa ucnonb3oBaH TepMuH «KonnongHo-ocMoTMYECKOe»
unu «OHKOTUYeCKoe AaBrieHMe» Mbl FOBOPUM
06 OCMOTUYECKMM AABreHUU CO3[4aBaeMoM
GenkamMu nrasmbl Ha rpaHULE KaNUNSAP-UHTePCTULIUMA.

CyuecTByeT apyroe onpegeneHuve: KonnomaHo-oCMOTUYECKOE UMM OHKOTU-
yeckoe [aBreHne — 3TO AaBreHve, co3daBaeMoe 3a CHET pasHuLbl KOHLEHTpaumm
pacTBOpPEHHbIX BELLIECTB BHYTPWU WU BHE Kanumnnspa.
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FpagneHT rMapocTaTUYecKkoro AaBJfIeHWA Ha rpaHuue Kanunnsap-
MHTEePCTULMN MonyvyaeTcs B pe3dynbrate anrebpanmyeckoro CrioXkeHusi rugpo-
CTaTU4eCKOoro AaBfeHUsI BHYTPY Kanumnsipa M rmapoctaTMYeckoro OaBreHust B
WHTEpPCTMLMKN BOKPYr kanunnsapa. Mbl BbIHYXAeHbI UCnonb3oBaThk anrebpanyeckoe
CINOXEHWE, MOCKOSbKY TPAHCKanuINsapHOE U MHTEPCTMUManbHOEe OaBNEeHUs MOryT
OblTb HanpaBneHbl NPOTUBOMNOMNOXHO. PaaneHT rmgpocTaTMyeckoro AaBneHnst Ha
rpaHvLe Kanunnsap-MHTEPCTULMIA Ha NPOTSHKEHUN Kanunnsapa MeHsieTcs. Y apTepu-
anbHOro KoHua oH cocrtasnseT 40-45mmHg, B cepeauHe kanunnspa 25-30mmHg
N NpubrmanTenbHO paBeH OCMOTMYECKOMY rpagueHTy, @ y BEHO3HOro KOHLA COo-
ctasnsieT Bcero 10-15mmHg. Takum obpasom, B pesynsrate B3anMOAeNnCcTBUSA Curl,
OEVCTBYOLNX HA XUOKOCTU B KanNunnsipe n MHTEPCTULNW, Y apTepuanbHOro KoHua
Kanunnspa npoucxoauTt unbsTpaums unm «obpaTHbIN 0OCMOCY, @ Y BEHO3HOIO KOHLA
peabcopbumsi Unn «NPsiMo 0OCMOC».

1. TwgpocTaTuyeckoe AaBneHne npesblllaeT OCMOTUYECKOE, Hayarncs npoLecc
dunsTpaumm nnn obparTHoro ocmoca.

2. M'mppocTtatuyeckoe AaBneHne paBHO OCMOTUYECKOMY, OBMEH >XMAKOCTbIO 1 pac-
TBOPEHHbIMU BELLEeCTBaMU MPONCXOAMT TONbKO 3a CHET Anddysuu.

3. Kak Torbko rugpoctaTnyeckoe AaBreHne CTaHOBUTCS MEHbLIE OCMOTUYECKOTO,
HayMHaeTcsa npoLecc peabcopbumm.

Kasanock 6bl, 3a4em maTtepu-npupoae NoHag0bmnock BCE TaK YCIOXKHATL?
[Mpu Takom MHTEHCMBHOCTY TPaHCKaNUNNSPHOro obmeHa 3a cYéT anddy3nmn Ans Yero
BHa4yane Kanunnspa «BblAaBnuBaTb» XWAKOCTb, @ B KOHLE Kanunnsapa BTarveatb eé
obpaTtHO? He comHeBaliTeCh KONmeru, B Xxofe 3BONoLuUM BbIMIpbiBaloT Hambonee Le-
necoobpasHble pelueHns. BHayane paccmoTpum NpuHLMN AENCTBUSA, @ 3aTeM CTaHeT
SICHO, B YEM BbIUTPbILL.
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Ha npencraBneHHon cxeme NokasaHo COOTHOLLEHWE unsTpaummn n peab-
copbumm B yCroBusix CTabunbHOr0 COCTOSIHUSI OpraHn3ma.

Kanunnap MoXHO yCroBHO pasaenvTb Ha Tpu Yactu. B aptepmansHoi
YacTu Kanunnsapa NPOUCXOAUT UnbTPaLIMS, MOCKOMNbKY rMapocTaTnyeckoe Aasne-
Hve B Kanunnsape 6onbLue KoNnogHo-0CMOTUYeCKoro. B cpegHen YyacTty kanunnspa
rMapocTaTMyeckoe AaBreHne paBHO KOMMOAHO-OCMOTMYeckoMy. 3aeck 0bMeH
XXVAKOCTBIO Y PaCTBOPEHHBIMW BELLLECTBaMM MEXAY NNa3mMon 1 MHTEPCTULIMEM
NPONCXOANT TONBKO 3a CHET Anddysnn. B BEHO3HOM OTpeske Kanunnspa KonnogHo-
ocmoTr4eckoe AasrneHune bonblue rugpocTatuyeckoro. 3aeck pabotaet ocMoc, 1
XXMOKOCTb BO3BpaLLaeTcs B kanunnsAp. [NpakTuieckun BCE, YTO BbILLMO U3 Kanumnsapa
BO3BpaLLlaeTcst o6paTHo.

Koraa 30Ha paBHOBECHs! CMeLLaeTcs B CTOPOHY apTepuasibHOro KoHua
Kanunnsapa, ysenmumsaetcs peabeopbums. «Kanunnap sabupaeT xnOKoCTb U3 VH-
TEPCTULMATILHOTO MPOCTPaHCTBAY.

l“»ff Hﬁ»

37O MOXET BbITb B TPEX Cryyasx:
1. MNpon30LLO CHIPKEHNE CUCTEMHOTO apTepuasibHOro AaBMeHs;
2. Bo3pocio KonnogHo-0CMOTUYECKOe AaBMEHNE;
3. OQHOBPEMEHHO MPOU3OLLMO CHUXEHWE CUCTEMHOrO apTepuarnbHOro AaBs-
NEeHNs 1 BO3POCIO KOMNOAHO-OCMOTUYECKOE AaBleHne.

Bo Bcex Tpéx cutyauusix ymeHbLLaeTcst unbsTpaums 1 ysenmumBaeTcs peabcopoums.
Takum 06pa3om, opraHn3M KOMMEHCUPYET abCOMOTHBIN UM OTHOCUTENbHBIN Aedu-
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umnt OLK nnu oTBevaeT Ha MHAY3NIO OCMOTUYECKN aKTUBHbIX npenapatoB. MoxHO
cKa3aTb: «OpraHu3mM MOBWU3yeT 3anachbl XXMAKOCTU U3 MHTEPCTULIUS».

Ecnn 3oHa paBHOBecUs cMeLLaeTcs B CTOPOHY BEHO3HOrO KOHL@ Kanwr-
nsipa, yBenuumneaetcs punstpaumns. «Kanunnsp cnvBaeTt NULLHIOW XUAKOCTb B UH-
TepcTuumarnibHoe NPOCTPaHCTBOY.

310 MOXET ObITb B TPEX Cryyasx:
1. Bo3pocrno cuctemHoe apTepuanbHoe AaBrneHue;
2. [pomn30LLNO CHMKEHME KOMNOAHO-OCMOTNYECKOTO AaBMEHUS;
3. OgHOBPEMEHHO MPON3OLLIIO MOBbILLEHNE CUCTEMHOIO apTepuanbHOro AaBs-
NEHNS N CHN3UINOCh KOMMOAHO-OCMOTUYECKOE AaBreHue.

Ha no6oe 13 Tpéx nepeyncneHHbiXx U3BMEHEHWIN OpPraHn3M OTBEYAET yBENUYEHNEM
uUnbTpauMmn 1 cHmkeHnem peabcopbumn. Takum obpasom, opraHnam OenoHnpyeT
M36bITOYHYH XXUOKOCTb B UHTEPCTULMANbHOM NPOCTPAHCTBE (B HOpME) Ui hopmu-
pyeT OTéKM Npu rrnoansbymMmHeMUn nnu 3nokavyecTBEHHON apTepuansbHOW rmnep-
TEH3UN.

Bnaropgapsa mexaHusmy cunsrpayumn-peadbcopoummn
OpraH1M3m npyv Heo6xoAMMOCTU MOGUNU3yeT pe3epBbl
MHTEepPCTULMaNbHOM XXUOKOCTU B KPOBOTOK UNK
nepemewaet n3dbiTok OLIK B MHTEpCTULMIA.
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11.2.5.4 3akoH CTapnuHra gns kanunnspa
lModpobHoe onucaHue chunbmpayuu u peabcopbyuu

FlepememeHme XNOKOCTU Mexay BHYTPUCOCYOUCTbIM U MHTEPCTULIMANBbHbIM

NPOCTPaHCTBOM ONUCbIBAETCA 3aKOHOM CTapﬂI/IHFa.

Qf = Kf*[(Pc — Pi) — o*(mrCc — mmi)]
Qf — nepexon (MOTOK) XMAKOCTM CKBO3b KanunnsipHyto membpaHy; Kf —

KoadpdunumneHT dunstpaumm, Pc — Pi — rmgpocTtatmuyeckoe gasneHve B Kanunnspe
N B UHTEPCTULUN, O —KOIPDULIMEHT OTPAXKEHWS; TTC — TTi KONMITONAHO-OCMOTUYECKOE
AaBneHvie B Kanunnspax v B MHTEPCTULIMN COOTBETCTBEHHO.

Ha cerogHsiluHWMIA AEHb U3MEPEHNE TMOPOCTATUYECKOTO AaBMEHUs B Kanunnsipe u B
WHTEPCTULIMK, @ TakK Xe onpeaerieHne OCMONSPHOCTU UHTEPCTULMANbHON XXUOKOCTH
BbIMOJTHAETCS TOMbLKO B YCINOBUAX NTabopaTopHbIX 9KCNEPUMEHTOB. TeM He MeHee, 3TO
3HaHWe MOXET ObITb MONE3HO ANS MPUHATUSA PELUEHNS B KIMMHUYECKOW CUTYyaLmu.

rmapocTaTnyeckoe OHKOTUMYecKoe
[aBrieHne [aBneHune
NHTEPCTULNANIBHON VNHTEPCTULMNANBHON
KNAKOCTH XKNOKoCcTn
Kanwuwnnap @
rmapocraTuyeckoe OHKOTMYecKoe
JlaBneHune JlaBneHune
nnasmbl nnasmbl

qupre pa3HOoHanpaBlieHHbIE CUIbI CTapnlera onpeaenaAtT UHTEHCUBHOCTb

nepemMeLlleHna Xngkoctn Yepes CTEeHKY Kanunnsapa.
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Qf = Kf*[(Pc — Pi) — o*(mrCc — m7i)]

1. Pc — rmgpocratnyeckoe gaeneHve XuakocTy BHYTpU Kanunnspa. 1o
[aBreHne CTPEMUTCS BblOABUTb XXWMOKOCTb M3 Kanumnsipa B UHTEPCTULIMIA.
MmppocTtatuyeckoe [faBneHne y apTepuanbHOro  KoHua  Kanunnspa
coctaenser 40-45mmHg B cepeguHe kanunnapa 25-30mmHg wn
NpUONN3NTENbHO PaBHO  KOMMOMAHO-OCMOTMYECKOMY [AaBMEeHuo, a y
BEHO3HOro KoHUa coctaenset Bcero 10-15mmHg.

2.Pi - rmgpocTaTmyeckoe AaBfieHUe WMHTEePCTULMANbHOM XUAKOCTU MOXET

ObITb NONOXUTENBHBLIM (BbILLE aTMOCKEPHOrO) UMM OTPULATENbHBIM (HUXe
atmocdepHoro). lMonoxutensHoe Pi npotvBogenctByeT Pc, ymeHbluaet
duneTpaumio 1 yBenuumsaeTr  peabcopbumto.  OtpuuatensHoe  Pi
cogevctayeT Pc, yBenmunBaeT dunsTpaumio U ymeHbLIaeT peabcopbuumio.
Pi konebnetcsa 1o + 5 o — 5mmHg.
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3. TTC — KOMNOWaHO-OCMOTUYECKOE AaBreHne B Kanuisipax co3naéTcs TOMbKO
Temun BellecTBamMu B Mra3me, O11S KOTOPbIX CTEHKa Kanunnspa seBnseTrca
npenarcteMeM u coctasnsetr 25-30mmHg. TIC — 3TO OCHOBHasi cuna
peabcopbunm XXMOKOCTM B Kanuminsp.

TTi — KONMOWAHO-OCMOTMYECKOe OaBreHne B UHTEepPCTULMK. TTi co3naéTtes
TONbKO TEMW BELLECTBAMU B UHTEPCTULIMK, ANsi KOTOPbIX CTEHKA Kanumnnsapa

4. gensetcs npensaTcTBMEM W COCTaBnseT okorno 5-8mmHg. i — 310 cuna

BbITArMBAET BOAY U3 Kanunnsipa.

11.2.5.4.1 KoadhcpuumeHT cpunsrpaumm

Kf — koadbcpuumeHT cornsTpaumm MeeT pasMepHOCTb NoToka (06bEM B eau-
HULY BPeMEHU, N/MUH). DTOT KONMYECTBEHHbIV MOKa3aTellb MEHSIETCS MPU pPasHbIX
yCroBusix (B NOKOe, MpW Harpyske, B HOPME 1 NaTonorum).
PunTpauMoHHBIM KO3 ULIMEHT BKMoYaeT B cebs ABa napameTpa: cneumduyeckyto
rMApaBNMYECKyl0 NPOBOAMMOCTb KanumnisipHOW CTEHKU UMW NpoHuuaemocTtb (Lp) v
NMOBEPXHOCTb, Yepes3 KOTOPYHo 3Ta chunbTpauus ocywectensetca (S). Popmyna, onu-
cbiBatoLas koapduumeHT dunsTpaumm:

Kf=Lp S

Lp (NpoHMLaemMocCTb) — 3TO BHYTPEHHEE CBOWCTBO KamnwmmsipHOW CTEHKU U
MOXET BapbMpoOBaTb CPeaAM KanuimsipoB pasnuyHbIX TUMOB. Lp MOXET CyLlecTBeH-
HO Bo3pacTaTb. JlokanbHO — B 30He BocnaneHus. CUCTEMHO — Mpu cencuce, CUCTEM-
HbIX annepruyecknx peakumsax Nnm aHAOKPUHHbBIX HapYLLEHWSX, koraa opmupyeTcs
«CUHOPOM KanunnsipHow yteukn» (capillary leak syndrome)
duneTpyloLLas NOBEPXHOCTb S KaNUMSPHOro NoXa 3aBUCUT OT:
KonunuectBa nepdy3npyembix Kanunnapos;
MpoTshkeHHOCTM Nepdy3npyeMbIX Kanunnspos;
KonebaHui apTepuansHOro gaBneHus;
ToHyca apTepwion;
ToHyca npekanunnsapHbIX COUHKTEPOB;
BeHosHoro gaBsnexus;
MHTepcTmumansHoro gaBneHus.

11.2.5.4.2 KoacpchurumeHT ocmoTrUyeckoro otpaxeHusi CtaBpemMaHa

0 — KO3(hPULMEHT OCMOTMYECKOTO OTpaxeHust CTaBpeMaHa ABnseTcsa Ko-
NINYECTBEHHBIM BbIPaXXEHNEM pa3HULbI MEXAY W3MEpPSEMbIMA U TEOPETUHECKMMMU
3HaYEHVAMN KONMOMAHO-0CMOTUYECKOrO AaBneHns. TOT KOahdULMEHT HeobXoaum,
MOCKOJbKY CTEHKa Kanumnnsipa He siBNSIeTCs naearnbHOW NonynpoHnLiaeMon memopa-
HOW C OTBEPCTUSIMM CTPOro onpenenéHHoro pasmepa. B cteHke kanunnapa Bcerga
€CTb HEKOTOPOE KONMMYECTBO MOp, NPOMYyCKaLLMX KPYMHbIE KONMOUAHbIE MOMEKYbI B
WHTEPCTULIMIA. Y naeanbHOW NonynpoHuLaemorn MembpaHbl o = 1. 3To 3HaUUT, 4TO Ye-
pe3 MembpaHy NPOXOAMT TONbKO BOAA, @ PaCTBOPEHHOE BELLIECTBO OCTAETCS MO OJHY
CTOPOHY MeMOpaHbl U CO30aéT OCMOC. YeM MeHblle O, TEM MeHbLLee KONM4ecTBO
MOMEKyn pacTBOPEHHOIO BELLIECTBA «OTpaXatTcs» oT MembpaHbl, co3gaBasi OCMOTU-
yeckoe AaerneHve. Ecnu o = 0, 9T0 3HAYMT, YTO MemMbpaHa MOMHOCTLIO MPOoHULLaemMa
AN OaHHOro BeLecTBa (Kak CUTO-PELLETO) M OCMOC HEBO3MOXEH. Takum obpasom o
ABNSIETCS NokasaTerieM HeNnpPOHULAEMOCTHY KanumnmsipHOM CTEHKU Ansi NPOTENHOB, 3a-
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BMCUT OT CTPYKTYPbI KanumnspHON CTEHKM U Pa3nnyaeTcs B Kanunnsapax pasnuyHbiX
OpraHoB.

3HaveHns o, Kak U Lp MOryT cyLlecTBeHHO MeHsATbCS. JlokanbHO — B 30He
BocnaneHus. CUCTEMHO — NpuW Cencuce, CUCTEMHbIX anfnepruyecknx peakumsax unu
9HAOKPWHHBIX HapyLUeHWsX, Koraa hopMUPYeTCs KCUHAPOM KanummnspHOW YyTEYKU»
(capillary leak syndrom).

Lp n 0 — 3TO XxapakTepuCTMKM MPOHML@EMOCTU CTeHKW Kanunnspa. Lp
nokasbIBaeT Kak CTeHKa MpOMycKaeT XMOKOCTb Nof AeNCTBMEM MMAPOCTaTUYECKOro
OaBMneHVs, a O — 3TO HEeMnpoOHMLAEMOCTb AN KPYMHbIX MOMEKyr, CO3AatoLmx
KonnougHo-ocMoTnyeckoe aasneHve. Obe xapakTepuUCcTUKN 3aBUCAT OT AMameTpa U
KonuyecTBa «Ablpoyek» B MembpaHe. CTOMT NOMHWTb, Y4TO ecnun Lp yBenuunsaetcs,
TO O yMeHbLUaeTcs1. YeMm Bbillie MPOBOAMMOCTb KanUMIApHON CTEHKM AN ounstpauum
(Lp), Tem MeHbLLe KO3DULIMEHT OCMOTUHECKOTO OTpaxeHns () 1 HaobopoT. Beisog
OYeBUAEH:

e Yem Bbille NPOHMLAEMOCTb KanWmnspHOW CTEHKW, TeM WHTEHCKBHEe
dvneTpaums;
e Yem HMXe NpoHML@eMOCTb, TeM cunbHee peabcopbums Boabl U3 UHTEPCTULUS.

11.2.5.4.3 T'mapocTaTnyeckoe aaBreHue B Kanunnsipe

MmapocTatnyeckoe OaBrneHve B Kanuinspe B KIMHUYECKUX YCIOBUSX He
M3MepPSIOT. MIamepeHne ruapocTaTmyeckoro OaBrfieHWst B Kanumnsipe BbINOMHAETCS
TOMbKO B YCNoBUSX IabopaTopHbIX 3KCNepuMeHToB. KcknoveHvem aBnsercs
n3MepeHne AaBrneHuss B nerovHbix kanunnspax (Capillary wedge pressure) npu
ncnonb3oBaHun katetepa «CBaH-MaHcay. Tem He MeHee, onvpasicb Ha NPeACTaBNeHNs!
06 06LLMX 3aKOHOMEPHOCTAX Perynsuumn KanunnapHoro KpOBOTOKA MOXHO CKa3aTb,
YTO rMapPOCTaTUYECKOE AABIIEHNE B Kanumnspe:

e  CHwmxKaeTcs oT apTepumanbHOro KoHua K BeHo3HoMy (40-45mmHg — 10-15mmHg);
3aBUCUT OT CUCTEMHOIO apTepuaribHOroO AaBIEHNS;

3aBUCUT OT AaBneHUs B NPUHUMALOLLEN BEHE;

3aBWCUT OT TOHyCa apTep1on U MeTapTepPUOrT;

3aBMCUT OT COCTOSIHWMS CUCTEMbI ayToperynsumm u paboTbl NpekanumnnspHbIX
COUHKTEPOB.

Mpu NOBbILLIEHUW TMAPOCTATUHECKOrO AaBNEHUS B Kanunnspe - hunstpaums
MOXET OCYLLECTBMATLCS HAa NPOTSHKEHWUM BCEro kanunnspa. B apyrix ycnosusix, korga
B TOM € Kanumnnsape y apTepvanbHOro KOoHUa ruapocTaTtmyeckoe AaBrneHne HuxkKe
KOMMOMAHO-OCMOTMYECKOTO, Kanunnsap peabcopOvpyeT XXUAKOCTb U3 MHTEPCTULMUS
Ha MPOTSDKEHUM BCEN CBOEN ANWHbIL. BaxXHO MOMHUTB, npy no6OM COOTHOLLEHUMU
Mexay ounstpaunen n peabcopbumen B kanunnspe obMeH BoAOW 1 pacTBOPEHHBLIMM
BellleCTBaMy MEXAY KanumnnspoM U MHTEPCTULMEM 3a CHET ANddpy3nm coxpaHsieTcs.

Onddy3nsa — aTo ocHoBHOM croco6 o6meHa Bogomn
M PacTBOPEHHbLIMM BelLeCTBaMU MeXay
Kanunnspom v UHTepCcTULMEM.
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1.2.5.4.4 F'mppocTaTnyeckoe AaBreHue TKaHen

Mpsimoe n3mepeHre rmapocTaTM4ecKoro AaBneHns B TKaHAX OnacHo, Tak
Kak BbI3bIBaeT HeobpaTMmble N3MEHEHWS B CaMOM MecTe naMmepenusi. CyluectByeT
obLenpuHATas TodKa 3peHNs, YTO rMapOCTaTUYECKOe AaBNeHne uHTepcTuumans-
Horo npocTpaHcTBa paBHo 0 unm cnerka cy6artmocdepHo™.

Bonee BaxHbIM siBNSeTCS He abcontoTHas Lmdpa AaBneHns MHTepCTULM-
anbHOro NPOCTPaHCTBa, a TO, Kak 3TO JaBreHne N3MEHSIETCA B OTBET Ha U3MEHEHME
06béMa nHTEpCTULManbHOro NnpocTpaHcTea. CTeneHb 3MeHeHNs1 06bEMa B TKaHAX
B OTBET Ha yBenuMyeHue AaBneHns onpeaensercst KoMnrnanHcom TkaHer (AV/AP). B
TKaHSIX C HU3KUM KOMMMaMHCOM HaKOMMeHne Aaxe He3HaunTenbHoro obbéma Bogpl
NPUBOAMT K 3HAYMMOMY BO3pPaCTaHWIO AaBMEHNS B MHTEPCTULMANBHOM NPOCTPaH-
CTBe, KOTOpOE NPEensaTCTBYET AarnbHEeNLWeMy HaKonneHuo xmnagkoctn. CooTteeT-
CTBEHHO, B TKaHAX C 60NbLUMM KOMMaHCOM 3Ha4YMMoe Nno 06bEMY HakomnneHne
XXNOKOCTU BO3MOXHO.

B ycnoBusax germgparaummn nHTepcTMumnanbHas XuakocTb, pacnpenerneH-
Has Mexay Moriekynamv NnpoTeornnkaHoB No CBOMCTBaM MoOXoxa Ha refb, NpakTu-
Yeckn HecxxumaeMmbli. MNpu rmnepruapataumm B UHTEPCTULIMANBEHOM NPOCTPaHCTBE
nosiBMAEeTCA MOBUIbHAs XMOKOCTb U KOMMMAaMHC MHTEPCTULMANbHOIO NPOCTpaH-
CTBa BO3pacTaer.

HekoTopble TkaHu, HanpyMmep KoXa MOryT peanv3oBaTb (peHOMeH pe-
nakcaumu B OTBET Ha pacTskeHue (KNMHUYECKM NpOosiIBNAETCS pa3BUTUEM OTeu-
HOCTW HoOT).

CHocka

*lMpencraBneHne o BeIMYUHE 1 HarpaBaeHHOCTU rMapoCTaTMYECKOro AaB/IeHVsT B TKAHSIX
MEHSIETCS M0 MEPE HAaKOIJIeHUsT 9KCrepruMeHTaslbHbIX AaHHbIX. B pykoBogcTee LLUmuata
1989r pgarotcs 3HaqeHus ot +3mmHg ao +5mmHg, a B 11 nsgaHum avitoHa 2006r roso-
PUTCSI O TOM, 4TO AaB/IeHNE UHTEPCTULMAIbHOM XUAKOCTY B HOPME OTPpULIATE/IbHOE 1 B
6osbLuMHCTBE TkaHeli coctasnset oT 0 4o -3 mmHg. 3T pasnn4mus He MeHsIOT 00LLEero
rpeacTaB/IeHysI 0 MexaHn3Max repemMeLLeHus XuaKoCT MeXAy KarusispoM v MHTepCTU-

umem.
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11.2.5.4.5 KonnongHo-ocMoTU4YecKoe AaBreHue B Kanunnsipax

KonnonagHo-ocmoTyeckoe AaBreHne B Kanunnsipax (1rc) — 3T0 OCHOBHas
cvna peabcopbumm XXMOKOCTM B Kanumnnsap, CO34aéTcsl TeMU BELLECTBAMM B Mra3ve,
AnNsi KOTOPbIX CTEHKa Kanunnspa sBnseTcs npensTcTenem n coctaenset 25-30mmHg.
BenuunHa KonnovaHo-0CMOTUYECKOrO AABMEHUsI 3aBUCUT OT KOHLEHTPaLMK KOMo-
NOHbIX Morekyn B nnasme. OCHOBHbIE KOMMOWAHbIE MOMEKyrbl nnasmbl — 310 6en-
Kn. AnbOymMuH — 6ernok, KoTopbi Ha 2/3 opefensieT OHKoTMYeckoe AaBneHune. KneTtkm
KPOBM He BMMSAIOT HA OHKOTUYECKOe AaBneHune. Bece konnomgHble Monekynbl nnasmbi
VUMEIT OTpULIaTENbHBIA ANEKTPUYECKUI 3apag

Odbdext [oHHaHa. BenkoBble Monekynbl obnagatT cnabbiM oTpuuaTens-
HbIM 3apsigoM. bnarogaps aTomy oTpuuartensHoOMy 3apsay KpyrnHble MOMeKyrnbl yaep-
XKMBAIOT BOKPYr cebsl 4oNonHUTENbHbIE KaTMOHbI (MpenmyLlecTBeHHO Na*). B pesynb-
Tate yBENUYMBAETCS OCMOTUYECKUIA FPanNEHT.

KatuoHsl (Nat), cBsizaHHblIe C MoneKynamu 6enkos
KOMMEeHCUPYIOT OTpuLaTenbHbINA 3apAg KPYNHbIX
MoneKysl, U OQHOBPEMEHHO yBeNnuinBarT
rpagueHT OCMOTMYECKOro AaBlIeHUA.

KonnovagHo-ocMoTnyeckoe AaBneHune nnasmbl — B cpegHemM 25-30mmHg, Ho
Tonbko 19mmHg cospaetca HenocpeacTBeHHO Benkamu nnasmel, a 9mmHg 3a c4ét
KaTMOHOB, CBA3aHHbIX C MOFeKynammn 6enkos.

Benku nnaswmebl r/an mc (mmHg)
AnbOyMuH 4,5 21,8
moGynuHbI 2,5 6,0
dunbpuHoreH 0,3 0,2
Bcero 7,3 28,0

B Hopme 80% KonmovagHo-OCMOTMYECKOro AaBreHus co3gaétcs anboymu-
Hamu 1 20% rnobynuHamu.

11.2.5.4.6 KonnoungHo-ocMoTU4YeCKoe AaBrieHue B UHTePCTULUN

KonnonagHo-ocMoTnyeckoe AaBreHne MHTePCTMLManbHOM Xuakoctu (TTi) —
3TO cuna, KoTopas BbITATMBAET BOAY M3 Kanunnspa. T co30aéTcs TONbKo TeMu Be-
LiecTBaMu, ANs KOTOPbIX CTEHKA Kanunmsipa siBNseTcsl NPensTCTBUEM U COCTaBNSET
okono 5-8mmHg. Bo3HukaeT 3akoHOMepHbIN Bonpoc: «OTKyaa B UHTEPCTULIMM anb-
OyMUH?» BaKHO MOMHWTB, YTO CTEHKA Kanunnspa He naeanbHasa nornynpoHvuaemas
MembpaHa C OTBEPCTMAMM CTPOro OMpeAeneHHoro pasmepa. B crteHke kanunnspa
MOXET ObITb HEKOTOPOE KOMNMYECTBO NMOp, NPOMNyCKarLLMX Monekysnbl ansbymuHa. Ya-
CTUYHas MPOHNLIAEMOCTb KanunnsipHoOW CTEHKM onpeaensercs ocobeHHOCTAMM opra-
HOB U1 TKaHel unun 3aboneesaHnem.
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11.2.5.4.7 BzanmopgencrtBue cun CtapnuHra

CxemaTnyeckoe pasnoxeHue cun BOOMNb Kanunnspa npy TpaHcKanunnsp-
HOM OOMeHe XWAKOCTW MPeACTaBneHo Ha pucyHke. Cunbl, BbITankMBalLLMe Xua-
KOCTb B MHTEPCTULMIN 0603Ha4eHbl 3HakoMm (+). Cunbl, BO3BpaLLaloLLme XUOKOCTb B
Kanunnsp o603Ha4YeHbl 3HaKoOM (—).

OUNbBTPALINA

+30-35mmHg +7-10mmHg
A +7-10mmHg
p OHKOTNYecKoe faBneHne
T 4 NHTEepCTNLUA ‘
E rwibo'éTamquKoe haBJieHne B Kamnﬂpe
P | B—> KAnNunnarp »—>
n OHKOTNYeCKOoe AaBJieHue njia3mbl
ﬁ V+3-5mmHg v

rmppocraTtnyeckoe 2

VIHTEpCTULMA
PEABCOPBELINA

Mpepnonaraetcs, YTO KPOBb BXOAUT B KaNUNNSp € rmapoctaTtuyeckum aas-
fneHeM, MPeBOCXOASILLMM KOMMOMGHO-OCMOTUYECKoe AaBrieHne, Takum obpasom,
XXMOKOCTb BbIXOAUT U3 Kanuinnspa B KOHLe apTepuanbHoro pycna.

Y apTepuanbHOro KoHua Kanumnspa obliee pesynsTupylollee AeicTeue
cun CtapnuHra co3gaét unsTpaumio.

mmHg

Pc — rugpoctaTtnyeckoe AaBrneHue XXMaKoCcTM BHYTPU Kanunnspa 30
(apTepuanbHbI KOHeL, kanunnsapa)

Pi — rmgpocTtatnyeckoe gaBneHne MHTEPCTULMANbHON XNOKOCTU 3
(oTpuuaTensHoe)

1T — KONNonaHO-0CMOTUYECKOE AAaBIeHNe B MHTEPCTULIMK 8
NTOIro 41
TC — KONNonaHO-0CMOTUYEeCKoe AaBneHme nnasmbl 28
NUTOro 28
Cunbl BbITankmMBaLLMe XNOKOCTb U3 Kanunnsipa 41
Cwvnbl BO3BpaLLaoLme XnMaKocTb B Kanunnsp 28
CUnbl PUNBTPALIUN 13
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lMaopocTaTuyeckoe OaBMNEHUE CHUDKAETCS NMPU MPOXOXOEHNN KPOBU MO Ka-
NUNNsipy, @ KONnouaHO-0CMOTUYECKOE AABMEHNE MOBbLILLAETCS Kak crieacTaune usib-
Tpauuu. 3TOT BaxHbIA (hakTop He NpeacTaBneH Ha cxemax. Ha cerogHsilwHuiA aeHb
TOYHO HEM3BECTHO, HACKOMbKO MOBLILLIAETCS KOHLEHTpaumsa anbbymuHa k cepegviHe
kanunnsipa (Mpsimble N3MepeHUs NoKa TEXHUYECKN HEBO3MOXHbI, @ pacyéTbl Npnbnu-
3UTENbHbI)

C MoMeHTa, Koraa Ha4YMHaeT pacTu KOnougHO-0CMOTUYECKOE AaBreHne u
CHVKaeTCsa rmapocTaTtnyeckoe AaBrieHne, BO3HUKAET Nepexof, oT (unbsTpaumm K pe-
abcopbuumn. B BeHO3HOM KOHLIe, 6anaHc cun cknagbiBaeTcs B nonb3y peabcopbuum.

Cusibl eo3epaujaroujue xuGKkocmb € Kanusnnisip

TC — KONMMOWUAHO-0CMOTUYECKOE aBrneHne nnasmbl 28
NUTOIo 28
Cunbl ebimankuearouwjue Xu0Kocmse U3 Kanussipa

Pc — rugpoctatuyeckoe AaBneHUe XUOKOCTW BHYTPY Kanunnsipa 10
(BEHO3HbIM KOHeL, Kanunnsapa)

Pi — rmgpoctaTtnyeckoe faBneHne MHTepCTMUManbsHOM XUAKOCTH 3
(oTpuuatensHoe)

1T — KONMOMAHO-OCMOTMYECKOE AABIIEHNE B MHTEPCTUMLNN 8
NTOIo 21
CyMmapHbIU aghghekm

Cwunbl Bo3BpaLlatoLmne XMaKkocTb B Kanunnsap 28
Cwvinbl BbITanknearLLme XUAKOCTb M3 Kanunnspa 21
Cunbl PEABCOPBLINU 7

Ecnu ycpeaHuTb cunbl, AENCTBYIOLLME Ha NPOTSXKEHUM BCENO Kanumnsipa no-
nyyaeTtcst HebornbLloe npeobnagaHne unsTpaunmn Hag peabcopbumen.

Cusibl ebimankuearoujue Xuékocms U3 Kanunnaspa

(cpedHee 3Ha4YeHue)

CpepHee kanunnspHoe gaereHne 17,3
OTpuuartensHoe faBrneHne NHTEPCTULMANBHON XNAKOCTU 3,0
KonnougHo-ocMoTuyeckoe AaBneHne MHTepcTULMansHON XUOKOCTU 8,0
NTOIo 28,3
Cunbl eo3epawaroujue XuGKocme 8 KanuJsisip
(cpedHee 3Ha4YeHue)

KonnougHo-ocMoTuyeckoe AaBneHne nnasmbl 28

NTOIo 28

Cwunbl BbITankMearLLme XMAKOCTb U3 Kanunnsipa 28,3
Cwunbl BO3BpaLLaloLWwme XMAKOCTb B Kanunnap 28

UTOrO - 3dhhekTuBHAA hunsTpaumsa 0,3
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MpeBblweHne unsTpaumm Hag peabcopbumen HasbiBalT 3PHEKTUBHON
KanunnspHon dounstpaumei. [Ins opraHMama B LefIoM OHa CocTaBnsieT B Hopme 2mn/
MUH. B cyTku 310 oKomno 2n. 3T1a )KMAKOCTb BO3BPALLAETCS B KPOBOTOK MO NumdaTtuye-
CKUM cocyaam.

Jlumcpa — 310 YacTb MHTEPCTULIMATTIBHOW XXUOKOCTH,
nepekaynBaemMasi no cucteme numcaTnyecKnx cocyaoB
B BEHO3HYI0 YaCTb KPOBEHOCHOIO pycra.
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11.2.6 NlumcbaTnyeckas cuctema

11.2.6.1 JlumdhaTnyeckaa cuctema n MHTEpPCUTLMANBbHOE NPOCTPAHCTBO

Be3 numdartmyeckon cuctembl HopmanbHoe YHKLMOHMPOBAHUE OpraHu3-
Ma HEeBO3MOXHO. MexaHu3m kanunnsapHon dunstpaunm-peabecopbunn gencreyert
TakMm 06pa3oM, YTO YaCTb XKMUAKOCTU, MOCTYNALLEN U3 KanumnsapoB B MHTEPCTULM-
anbHOe MPOCTPaHCTBO He peabcopbupyeTcst B kanunnsipbl. O6bEM N3ObITOYHON UH-
TepcTMUmanbHOM XXNOKOCTY COCTaBseET B HOpMe 2-311 B CYTKM A9 BCEro OpraHn3mMa u
BO3BpALLAETCsl B KPOBEHOCHOE PyCcrno nuMmadarmnyeckon cuctemoi. Nockoneky numda
06pasyeTcs 13 UHTEPCTULIMANBHON XUOKOCTU B pe3yrbrate BcacbiBaHWS, 3TN XKUOKO-
€T Bnn3KM NO CBOEMY COCTaBYy.

B nHTEpCTMUManbHOM XnaKocTn ecTb 6enok. KoHueHTpaums 6enka B UHTEp-
CTULManNbHOM XNOKOCTU B cpeaHeM 2r/an. ImeHHo 6ernok, pacTBOPEHHbIN B UHTEP-
CTULMANbHOM XWOKOCTW, CO3AaET KOMNMOMOHO-OCMOTUYECKOE OAaBMEHNE BENUYUHOW
8mmHg. (HanomHum, B kanunnape — 28mmHg.) benok npoHrKaeT B MHTepcTULManb-
HYO XKMOKOCTb MOTOMY, YTO CTEHKa Kanunnsipa MMeeT HEeKOTOpOe KOnM4ecTBO Mop,
npoHuuaemMbix ans ansbymuHa. B dwmsunonormm ncnonb3yetca BenuymHa, obpatHas
NPOHULAEMOCTU. OTO — KOIPPULIMEHT OCMOTUYECKOro oTpaxkeHus CtaBpemaHa (o).
Ecnun koadprumeHT paBeH eguH1LE — STO 3HAYUT, YTO CTEHKA Kanunnspa He npomny-
cTuna (oTpasuna) Bce Monekyrnbl anbbymuHa. Yem onuke koadhdpurumneHT CtaBpema-
Ha (0) K Hymto, TeM BbILLE NMPOHULIAEMOCTb (XyXKe OTpaxeHue).

B nHTepcTuumManbHOM KUOKOCTU eCTb Oenok.

Benok 13 nHTepcTumsa He MoxeT peabcopbrpoBaTcs B kanunnsp. YaaneHvem
6enka u3 MHTepCTMUMA 3aHUMaeTcs nuMdatnyeckas cuctema. Bo Bcex opraHax,
KPOMe LieHTparbHOW HEpPBHOW CWUCTEMbl, MNnaueHTbl, 0bonoyek rnasHoro s6moka,
XpycTanuka rrasa, napeHxvMMbl CeNne3EHKM, XpALEn, CIIM3UCTbIX 0GONOYEK N KOXKHOTO
anuaepmuca, ectb numdpatnyeckasa cuctema. Cetb numaTMyeckmx Kanunnsapos
no rycrote He YyCTynaeT Kanunnspam KpOBEHOCHOW cuctembl. Jlumdpatnyeckme
Kanunnspbl, o6beanHAscb B nuMdatnyeckne cocydbl, npornyckalT nmdy yepes
numdarnyeckme y3nbl M BO3BpaLLalOT €€ 4Yepe3d numdaTvyeckue MpoTokM B
KpOBeHOCHOe pycno. Jlumda obpasyetcsa M3 WHTEPCTUUMANBbHOW >KUOKOCTM B
pe3ynbeTate BcacbiBaHWS B NMM@aTUYeCcKmx Kanunnspax.

— 3ayeMm BCE 3TO HyXHO?

MoOLLHOCTV KPOBEHOCHOI CUCTEMBI BMOSHE XBaTaET ANS TOro, 4Tobbl AOCTaB-
NATb NUTaTenNbHbIE BELLECTBa U KUCMOPOA 1 3abupatb NpoayKkTbl MmeTabonuama. Bes
cuctema Morna 6bl pabotatb 6e3 nMMdaTnyeckon cuctemMsl, ecnuv 6bl H ogHa KeTka
He normbana. Knetku ctapetoT, rMBGHYT 1 pa3pyLUaloTcs U BECb 3TOT Mycop 3abupaer,
yHoCcuUT 1 obessapaxmBaeT numdaTnyeckas cuctema. JiumdaTnyeckaa cucrema
yaansieT u3 UHTePCTULUMAnbHOTO MPOCTPaHCTBA BCE KPYMHbIE MOMNEKYIbl, KOTOpble
He MoryT peabcopbrpoBaTbCs B KPOBEHOCHbIE Kanumnsapel. B Tom, 4To HekoTopoe
KONM4eCcTBO Morekyn anbbymmnHa 1 XMOKOCTU MOKMAAET KPOBEHOCHbIE Kanumnsapebl,
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MPOMbIBAET MEXKIETOYHOE MPOCTPAHCTBO W, NOCIe O4YMCTKM BO3BPALLAETCS B KPOBb,
€CTb MyGoKuMii doramonorndeckuin cmbicr. Monekynbl ansbymuHa, npolleaLune Yepes
MHTEPCTULMIA paboTatoT, Kak COPOEHT.

KAnNunnare

< OUNAbTPALINA PEABCOPELI,I/Iﬂ>

¢

‘* ‘ﬁ‘ \iﬁ \
Jﬁ\ 2 ¢ o -
\\ %

Jinmdatnuecknin kKanunnap

JNinmdpaTnyeckas cuctema ygansieT Us UHTePCTULMANbLHOIO
NPOCTPaHCTBa KPyNHbie MOJIEKY bl, KOTOpPbIE HE MOTYT
peabcopbupoBaTbCs B KPOBEHOCHbIE Kanumnspbl.

11.2.6.2 CtpykTypa numdaTM4yeckom cucteMbl

OKOH4YaHMA NMMMAAaTUYECKNX KanUNNSpoB NPeAcTaBnstoT CoObOM MELLOYKH,
COCTOSALLME U3 IHAOTENMANbHBLIX KMNETOK, YaCTUYHO MOKPbIBAIOLLMX O4HA — APYryHo.
Y numdatnyecknx Kanunnspos nognexawas 6asanbHas membpaHa OTCYyTCTBYeT.
Kaxxgasa aHpgoTenuanbHas Knetka nMMdaTniecknx Kanunnsapos 3akpenseHa HATSMM
KornareHa K OKpy»atLemMy COeaMHUTENBHOTKaHHOMY MaTpUKCy MHTepcTuumns. Mex-
Ay KreTKkaMu MMEIOTCS LUenu, KOTOpble pacKpbiBalTCs, KOAa WHTepcTUumanbHoe
AasneHve Bo3pacTtaeT. CKBO3b HMX B NMMdaTnyeckme kanunnspbl NPOXOAUT UHTEp-

cTnymnanbHada XUOKoCTb U KpynHbI€ MONEeKyrbl, KOTOpble HE MOTyT pea6COp6MPOBaTb-
CA B KPOBEHOCHbIE Kannnnapebl.
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3an KOp€eHHblIeé HWUTWU KoJularéHa

3TN TepMUHarbHblEe KOMMEKTOPbI cobmpatoTcs 1 06pasytoT cocyabl C TOHKON
MbILLEYHON CTEHKOW, copepXalime KranaHbl Afs nNpeaoTBpalleHus obpaTHoro Toka.
MpoaBwkeHne numdbl NO 3TMM cocyaaM A0 BEHO3HOrO pycrna obecneymBaeTcsl Cokpa-
LLIEHNEM OKPYXKaIOLLMX MbILLLL U ABMEHUEM OKPYKAOLLUX CTPYKTYP.

\nopbl

numdaTtnyeckne
Kanuansapbl

{1z
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11.2.6.3 KoHueHTpauma 6enka B MHTepCTULMANbHOMN XUAKOCTH

KoHueHTpaums — 370 OTHOLLEHME pacTBOPEHHOIO BELLECTBa K pacTBopuTe-
no. PacTBopeHHoe BelecTBo — 6enok (anbs0ymuH), pacteopuTens — Boga. OCHOBHOM
MexaHn3M nonagaHus anbbymuHa B MHTEPCTULMI — 3TO ANPY3ns yepes CTEeHKY
Kanunnspa B COOTBETCTBUM C rPagMeHTOM KOHUeHTpauun. Ouddyana orpaHudeHa
NPOHNLIAEMOCTbIO CTeHKM kanunnsipa. MNpoHMLaeMoCcTb — 9TO KONMYeCTBO Nop, npo-
XoouMbIx Ang ansdymunHa. Ecnn npoHvuaemoctb pacTéT (capillary leak syndrome) B
KPUTUYECKMX COCTOAHUSIX KOHLIEHTpaLmns 6enka B MHTepCTULMM MOXET NPUONn3nTLCs
K KOHUEeHTpauum B nnasme. [ocTynneHve BoAbl B MHTEPCTULMIA — 3TO bunstpaums
(obpaTHbIi ocmoc). OnuckiBaeTcs 3akoHOM CTapnuHra ans kanunnsipa. KoHevHoe
KONM4eCTBO BOAbI, MOCTYNALEN B MHTEPCTULIMIA — 3TO adhbdpeKTBHAsS KanunnsapHas
dunsTpaums. NHave — counetpaums MuHyc pebcopbums. CkopocTb yaaneHusi 6ernka
3aBUCUT OT (PYHKLMOHNPOBAHUSA NTMMMATUYECKON CUCTEMDI.

KoHueHTpauus 6enka B MHTEPCTULMANbHOM XUAKOCTU 3aBUCUT OT:

e  [lpoHMLa@eMocTy KanunnsapHou MembpaHbl Ans Monekyn 6enka unm ot
KoathduumeHTa oTpaxeHust (o);

e OddeKTMBHOM KanunnsapHoW unsTpaumMmn Boas;

e  CkopocTv yaaneHus 6ernka n3 MHTepcTuumst NIMdaTnyeckor CUCTEMOMN.

B pasHbix opraHax KOHUeHTpauus 6ernka B MHTEpPCTULMANbHOWM XUOKOCTU
pasnu4yaeTcs, HO B cpefgHem cocTaBnset 2r/an. MNocKkonbKy u3MepeHne KOHUEeHTpa-
LUMiA BELLECTB, PACTBOPEHHbLIX B UHTEPCTULMANBHON XUAKOCTU TEXHUYECKU CIIOXHO
ANsi OLEHKM KOHLEHTpaumm anbbyMuHa B UHTEPCTULMWN UCCreayoT numdy, oTTeka-
IOLLLYHO OT pasHbix opraHoB. Jlumda, oTTekatollas oT KMLLEYHMKA, COAepXUT 3-4r/an
Oenka, OT neyeHn oTTekaeT Hanbornee KOHUEHTpupoBaHHas numda — 6r/gn. OcHoB-
Hov 06BEM nNuMdbI (2/3) 06pasyeTcs B neveHn 1 B kuwedHuke. KoHueHTpauusa 6enka
B numcpe obLLiero rpyaHoro npoToka coctaensieT 3-5r/an.

KANuunnarpe

((DI/IJ'I bTPALINA PEABCOPBLII/IFI)

o by o

o umepcmuwa;';*'aﬂ )KVI?]KOCTb o

nMmM¢$ooTOoK

KoHueHTpaumst 6enka B MHTEPCTULMANbHOW XUOKOCTY ONPeaensieTcsl COOTHOLLe-
HVYEM MeXay rmocmyrieHueM 6eska 3 Kanunnspos, 3MEKTVBHOM KanummnsipHON (nsb-
Tpaumen Boapbl — TO eCTb paseedeHueM 1 NMMEaTUYECKM APEHaXEM — yOasieHUEeM.
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KOHLl,eHTpaLIVIﬂ b6enka B MHTepCTMuMaﬂbHOﬁ XUOKOCTU
onpepenseTca COOTHOLWeHuemM mexnay:
* nocrtynyieHnewm,
* pasBegeHuem,
* yaaneHuewm.

11.2.6.4 YpaneHue 6enka us MHTepcTULManbLHOro NPoCcTpaHCcTBa

NumdpaTnyecknin Tok — aTo MexaHMU3M yaaneHus 6enka us UHTEpPCTULIMSA.
Tonbko numdatuyeckass cuctema obecneumBaeT 3MMEKTUBHBLIA MyTb yAaneHus
©€enKoB U3 MHTEPCTULIMANbHOIO MPOCTPAHCTBA U BO3BPAT UX B Nna3my. llumdarnyeckuia
TOK WUrpaeT IMaBHYO POrb B KOHTPOME KOHUEHTpauun 6ernka B MHTEPCTULUANBHOM
NPOCTPaHCTBE W MNopAepKaHuM KOMNMoMOHO-OCMOTUYECKOTO AAaBMeHus nnasmbl.
YBenuueHue KanunnspHo UnsTpaumm NPUBOANT K PACTSXKEHNIO MHTEPCTULMATBHOTO
NPOCTPaHCTBA N Pa3BEAEHMIO (CHUXKEHMIO KOHLIEHTpaLMKn 6enka) MHTepcTmumansHom
XKMOKOCTU, YTO YBENUYMBAET TOK NMMMbI U CIY>KUT 3aLLUTON OT OTEKOB.

YpaneHne 6GenkoB ¢ nuMdaTtMYEcKMM  TOKOM  SBMSieTCs  3dEEKTUBHBLIM
NPOTUBOOTEYHBIM MEXAHU3MOM B TKaHSAX C BbICOKMM OTpaXaroLLmmM KO3 ULIMEHTOM
KanunnsipHowm CTEHKM (O NpUBNMKaeTcs K eOuHuLE).

Mpn HU3KOM OTpaxarLem koadpduumeHTe (0) OQHOro 3TOro MexaHusma
AN NpefoTBpalleHnsa oTéka HegocTaTouHo. o aTol npuunHe «ydaneHue benka»
He SBMSIETCA NPOTEKTUBHBLIM MPU Pa3BUTUN UHTEPCTULMANBbHbLIX OTEKOB Ha (oHe
BOCManeHusl, Tak KaK MOBbILLAETCS MPOHMLAEMOCTb KanumnspHOW CTEHKU U
MHTEHCMBHOCTb (OUMbTpauMM BOAbl BO3pacTaeT OOHOBPEMEHHO C YBENUYEHWEM
KOHUEeHTpaumm 6enka B MHTepCTMUManbHOM NPoCTpaHcTBe. YTeyka 6enkoB 1 BbIXOA,
OCMOTUYECKN aKTUBHbIX BELLECTB B MHTEPCTMLMArnbHOE NPOCTPaHCTBO B pesynbrare
YMeHbLUEHMS  KoadpuumeHTa OTpaXeHust (O) CHWXKAET  KOHLIEHTPaLMOHHYHO
pasHuLy BHYTPM W BHE Kanumnnapa. Takum o6pas3oM  KOmmowaHO-OCMOTUYECKOE
AaBneHvie nepecTaéT paboTtaTtb Kak cuna, NpoTuBocToAwas punsTpaunum U TONbKO
nMMdaTNYeCcKni ApeHax npeaynpexaaert AanbHenlee pacTsakeHne TKaHewn.

OTTOoK GenkoB 4Yepe3 nNMM@aTUYecKnMe cocydbl SIBMSIETCS MEXaHWU3MOM,
sawmaowmm o1 hopmmpoBaHust oTékoB (edema-preventing). Ecnv kanunnsipHas
dunbTpaumsa yBenuumMBaeTcs, NuMdaTnyecknin ToK B OOMNbLUMHCTBE OPraHoOB Takke
BO3pacTaeT,A0TeXNoprnokaHe AOCTUraeTCaMakCuMarbHas MHTEHCMBHOCTL. BaToBpemst
MHTEpPCTULMAnbHOE MPOCTPaHCTBO YBENWYMBaET CBOM OOBEM, rMnapocTaTnyeckoe
OaBneHve BO3pacTaeT, a KOmnnougHoe [JaBfeHve B WMHTEPCTMLMANbHOM
NPOCTPaHCTBE CHMKAETCS, YTO NMPUBOAMUT K YMEHBLLLEHUIO KanunnspHoW ounstpauum.
JanbHerwemy yBenmyeHnio unstTpaumm MOXeT NPOTUBOCTOATE TOMNBKO YBENUYEHNE
rMapoCTaTUYECKOro AaBneHnsa MHTEPCTULMAanbLHOTO NPoCcTpaHcTBa. Ecnn pasHoBecust
mMexay dunstpaumnen un peabcopbumen OOCTUTHYTb He yOaéTcs, XUOKOoCTb Oyaer
HaxoauTb Apyrve nyTu Ans anuMuHauum — Hanpumep ¢opMmMpoBaHWeE acumTa,
nrnespanbHOro TpaHccyaaTa u/unm anbBeonspHOro OTEKa NErkux.
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OBMEH XWAKOCTAMU MEXAY KNETKOW N UHTEPCTULWASIbHBIM §2.3
MPOCTPAHCTBOM .

1.3 O6MeH XnAaKoCTbI0 MeXAY KIeTKOM N UHTePCTULMalibHbIM
NPOCTPAHCTBOM

Knetka.

OpraHnam yernoBeka — 310 70 TPUNNMOHOB KNETOK B MHTEPCTULMANBHOM
npocTtpaHcTBe. Bce TkaHM n opraHbl 06pa3oBaHbl KneTkamu. EAMHCTBEHHO BO3MOX-
HbIM CNOCOBOM CyLLECTBOBAHUS KaXKOOW KNETKM ABNSAETCS nopaepkaHue nocTosiH-
CTBa BHYTPEHHeW cpeabl (roMeocTas). [ina noaaepaHns romeocTtasa KreTtka nortpe-
OnsieT nuTaTenbHbIe BELLECTBA M KUCIOPOZ U yaansieT NpoayKTel MmeTabonvama. Becb
0OMEH BeLLeCTB NPOUCXOANT MEXAY KINETKOM U MHTepcTULManbHbIM MPOCTPaHCTBOM
yepes KNeToyHyto MembpaHy. NogaepkaHne romeoctasa — SHEPro€MKUIM npoLecce,
NO3TOMY MMMOKCUS U rofniof, — 3TO OCHOBHbIE (DaKTOPbI KIETOYHOIO NMOBPEXAEHUS.

11.3.1.KneTouyHaa memb6paHa

KneTouyHast MembpaHa (1nu obonoyka, unu uutoriemma, unv nnasmanemma,
Unu nnasmatmyeckas MeMbpaHa) oTAensAeT CoOAePXKMMOe KINETKN OT BHELLHEN cpeapl,
obecne4ynBas ee LeNIoCTHOCTb.
C nOMOLLbI0 KIETOYHOM MeMOpaHbl KIeTka COXpPaHsAeT MOCTOSIHCTBO CBOEN
BHYTPEHHEW cpeibl M B3aMOAENCTBYET C BHELLUHM MUPOM.

DYHKLUM KNETOYHON MEMOPaHBI:

e BapbepHasa — oTrpaHVWYMBaET KMETKy OT BHELUHen cpefpl, obecrneymnsas ee Le-
FNIOCTHOCTb M BO3MOXHOCTb CyLLIECTBOBaHUSI, KAk CaMOCTOSITENbHOM CybbeanHu-
upbl. KnetouyHas membpaHa no3BonseT KNeTke MMETb LUTOMMasMy, OTINYatoLLyHo-
Cs1 MO COCTaBY OT MHTEPCTULMATBHON XUAKOCTH.

e  TpaHcnopTHas — obecneunBaeT perynmpyembin, n3bupaTernbHbIA, NacCUBHbIV U
aKTUBHbIN OOMEH BELLECTB C OKpY>KatoLLEeN cpeaomn.

e MartpuyHas — obecneunBaeT onpeneneHHoe B3aumopacrnofioXKeHe U opueHTa-
LMI0 MeMOpaHHbIX 6enKoB, UX oNTUMaribHoe B3auMoaencTBuE.

e MexaHnyeckas — krneTodHas MembpaHa sIBMSIeTCS KapKacoM KneTku, obecneuun-
BaeT (UKCaLMIO KNETKM B UHTEPCTULIMKN, COEAMHEHNE C APYrMMU KneTkamu. Ha
KIETOYHOM MeMOpaHe (hMKCUpPOBaHbl «SKOPHblE Benkun», 3akpennsolme Mem-
OpaHHble 1 TpybyaTble KOMMMEKChl € BHYTPEHHUX CTPYKTYP.

o PeuentopHasa — Ha MembpaHe HaxoaaTcst 6enkn, KoTopble SIBMSKOTCA peuenTopa-
MW, C UX NMOMOLLIbHO KIETKa BOCTIPUHUMAET ryMoparibHble Ui UMMYHHbIE CUrHarbI.

e  depmeHTaTUBHAs — MemMbpaHHble Oenkun Hepeako sBnsTCs depMeHTamu. Ha-
npumMmep, nnas3matmnyeckue MemOpaHbl SNUTENMarnbHbIX KIETOK KULLEYHMKA CO-
Aepxar nuiLeBaputenbHble epMeHThbl.

e [eHepauus, NpoBeaeHME 1 BOCTIPUSTUE B1OMNOTEHLMANOB.

e MapknpoBKa KNneTkn — Ha MeMOpaHe eCcTb aHTUreHbl, AeNCTBYOLLME KaK MapKe-
pbl — «SIPMbIKAY», MO3BONALLNE UMMYHHOW CUCTEME Pacno3HaTh KIeTKY.

LlenocTHOCTb 1 HOpMarnbHas paboTa KNneTo4yHoM MeMbpaHbl
HeobOxoauMbI onsi NogaepXXaHMA romeocTasa KneTku.
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YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

XuMunyeckum coctaB KIleTOYHON MeMOpaHbI

MemGpaHbl COCTOAT U3 NUNUAHBLIX U BENKoBbIX MOSEKYs, OTHOCUTENbHOE
KONMMYeCTBO KOTOpbIX BapbupyeT (6enok coctaenset ot 1/5 pno 3/4, a nunuabl ot 4/5
00 1/4 obwer maccbl MeMOpaHbl) y pasHbix KNeToK. YrmeBoabl cogepxartcs B hopme
IMUKONPOTEMHOB, rMMKonMnnaoB u coctaensatoT 0,5-10% BelecTBa MembpaHsbl.

YCTPOMCTBO KNEeTOYHOM MeMGpaHbl

OCHOBOW KIETOYHOM MeMOpaHbl ABMSIETCA ABONHONM cror Monekyn docdo-
nnnaoB. Monekyna docdonunuaa umeeT ruapodunbHy0 («rorosay) U rmapodob-
Hyt0 («XBOCT») YacTb. [pn obpasoBaHun membpaH rugpodobHbIe yHacTKM MOMNeKyn
06palLieHbl BHYTPb, a rmapodunbHble — HapyXy. CTPYKTypbl MEMOPaH y pasHbIX Kre-
TOK BeCbMa cxofHble. TonimHa membpaHbl COCTaBnsieT 7-8 HM.

CxeMa yCTpOoWCTBa KJIeTO4YHO MeMOpaHbl

BHE KNETKHA
MMukonpoTenH

doconunuasl
KananbHblit 6enok ~ XonecTepon
HUTONNA3IMA

B coctaB kneTo4yHOn MeMbpaHbl BXOAAT:
e llunnpsbl,
* Benku,
* Yrnesoabl
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OBMEH XWAKOCTAMU MEXAY KNETKOW N UHTEPCTULWASIbHBIM §2.3
MPOCTPAHCTBOM .

Nunnpbl knetoyHon MemMOGpaHbl — 310 hochonMnuapl, rMUKONUMUAbLI Y
XOnecTeporn.

®docconunuabl — OCHOBHOW CTPYKTYPHBIA KOMMOHEHT JH0OOM KIETOYHOM
MeMbpaHbl. Monekyna gpocdonmnuaa CoCTOUT U3 YETBIPEX COCTABMAIOLLMX. DTO XKMp-
Hbl€ KMCNOTbI, NnaTgopmMa, C KOTOPOW XMUPHbIE KUCNOTbl COeANHEHbI C OAHON CTOPO-
Hbl, OCTaTOK (POCEOPHON KNCHOThI, MPUKPENNEHHbIN K nriatdopme C ApYrori CTOPOHbI
1 CNNPT, NPUCOEONHEHHBIN K OCTaTKy POCEOPHOM KUCIOThI.

Cxema cTpoeHus pocponunupa (pocgpoznuyepud)

rmapodUIbHbINA YYacToK rmapodoOHbI yyacTok
lo
|
J o
c—R
| £9 H

H,C£0—P—0~CH, |\O J
cnupT | OCTaTKN XNPHbIX KNCOT (XBOCTbI)
P HO " ruuepun

bochar (nnatdopma)

OcTaTKu XMPHbIX KACIOT 06pasytoT rmapodobHyto YacTb Morekyrnbl dpocdo-
nMnuaa, octanbHas 4YacTb MOMeKynbl rmapodunbHa. MNnartdopma, Ha KOTOPOK CTPO-
utcsa hochonunua — 3To UMK IMULEPON (MULEPUH) UK CPUHrO3MH. OKOHYaHMe 1nu
«ronosay docconmnmaa obpa3oBaHa MOMeKynon cnupTa, NPUCcCoeanHEHHON K ocTarT-
Ky dhocchopHom kucnoTbl. Hanbonee yacto rugpodunbHasa YyacTe — 3TO 3TaHONMaMUH,
XOIVH, FMNLEPOST, MHO3UTOM UIM CEPUH (aMUHOKMCIIOTA).

BoT Tak BbIrnagaT CTPYKTYpHble hopMyJibl TUNU4YHbIX pochonunupos

A - neynTuH

rmapodUIbHbIN y4aCcTOK rMapodoOHbIN y4acToK

J

“XBOCTbI" >KUPHbIX KNCNOT
XOSIUH HO

docdar

ruuepuH
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A - kedpanuH

rMapodUIbHbLIN y4acToK rMapodOo6HbIN y4acToK

J

. "
STaHON- H(|) XBOCTbI" »KUPHbIX KNCNOT

AMVIH rMuepuH
docdar
CouHromuenuH
rMapodUNbHbIN y4acToK rMapodo6HbIN yyacToK
r

il
HC — CH = CH— (CHy), — CH,

\

HC — O—NH— C‘_" — (CHy— CHs

I |

H,CFO—P—0-CH, \ 0 )
“XBOCTbI” >KUPHbIX KNCNOT

XOJSIUH HO

docoat

MukonunuAabl — 370, KaK MOHATHO U3 HAa3BaHWS, yrnesoacoaepXallume nm-
nuapl. NogobHO COUHrOMMENMHY OHU NOCTPOEHBI HA OCHOBE MOMEKYIbl COUHIO3MHA.

CouHrornukonunupg, (yepebposuo)

rMaPOGUIbHBIA y4acTOK rmapodoO6HbIN y4acToK
_OH, Ho )\ [
Ho < |
> — CH= CH— (CH,);, — CH
HeC _CQ HC‘ CH = CH— (CH,)x, 3
clH 0 HC‘ O NH— € — (Chah— Chy
AN
HO HC—HC—0-CH, \ o )
/ | “XBOCTbI" >KUPHbIX KNCSIOT
HO HO

MOHOCaxapupg

Hanbonee npocTon 13 mukonMnuaoB — Lepebpo3na BKNovaeT B cebst mo-
Hocaxapup, KO3y Unu ranaktody. bonee cnoxHble rmukonunabl BMECTO MOHOCa-
Xapvaa MOryT coaepaTb pa3BeTBlEHHbIe onMrocaxapuable Lenoyku. Mmukonunuabl
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B COCTaBe KITETOYHOM MeMOpaHbl BCErda pacroroXeHbl TakuM 00pa3oM, YTO yrieBo-
AHbIE OKOHYaHWNS HAaXOAATCA Ha HapPYXXHOW NMOBEPXHOCTU KNETOYHON MEMBPaHBbI.

XornecTeporn 1 XOnecTepuH — 3T0 CUHOHWMbI. BOT Tak BbIMAAUT CTPYKTYp-
Hasi (hbopMyria MOneKynbl XornecTeporna.

(‘?Hs C‘H3
CH

: CH—(CH2)3—C‘H
CHs CHs

HO

Monekynbl xonecteporia BCTpamBaroTcs B rMAPOdOBHbIN «MOSIC» KINETOYHOW MeM-
GpaHbl. KonmuecTBo xonectepona B MeMOpaHe onpeaensier eé anacTuyHoCTb. Yem
Gonblue xorecTepona, TeM XEécTye MeMbpaHa. Ha ocHoBe Monekynbl xonectepona
MOCTPOEHbI BCE CTEPONOHbIE TOPMOHBI KOPbI HAZMOYEYHUKOB 1 MOMOBbIE TOPMOHbI.

BOT Tak BbIMMSAAUT NPOCTPAHCTBEHHAsA PEKOHCTPYKLMS OCHOBHbIX TUMOB Ni-
nMaoB, 06pasyloLLMX KIETOYHYH MeEMBpaHy.

Qoconunup, Mukonunug y
(pocdarugunxonum) (ranaktosunuepamup) onecteporn
Cnupt ~
(xonun) Yrneeopg
( (ranakTosa)

MapodunbHbIN
yuyacrok

OH
rpynna
— <
2 x
g O
2
S U
“XBOCTHI" 82
[N
KMPHbIX 5

Kncnot

ImapodobHbIit yuacTok

HKUpPHOW
KCNOTbI

Kak BMAHO Ha pucyHke, Bce nunuabl MembpaH MMEeKT B CTPYKType ABE Ya-
CTW: MONSAPHYHO TMAPOMUIBHYHO KTOMOBY» M HENOMAPHBIN TAPOGOBHBIN «XBOCT». Mpn
NoMeLLEeHN B BOOHYIO cpefly nNunuabl MeMOpaH CroOHTaHHO 0OpasytoT ABYXCMONHYO
cTpykTypy. Cnon pacnonaralrcst Takum obpasoMm, YTO HenonsipHble rMapodobHbIe
«XBOCTbI» MOJIEKYIT HAXOASATCA B TECHOM KOHTaKTe Apyr C APYroM. Tak e KOHTaKTu-
pytoT rmgpodunbHbIe YacT Monekyn. Bce B3aMmogencTeusa MMEOT HeKOBaNeHTHbIN
xapakTep. [1Ba MOHOCIOsi OPUEHTUPYHOTCS «XBOCT K XBOCTY» TakK, YTO CTPYKTypa ABOW-
HOTO CrOSi UMEET BHYTPEHHIO HEMOMSIPHYHO YacTb M ABE NOMSPHbIE MOBEPXHOCTU.
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Benkn knetoyHom MemOGpaHbl BKMOYEHbI B ABOWHOW MUMUOHLIA CrON ABYMS
cnocobamu:

1. NMoBepxHOCTHbIE MeMOpaHHbIe Benkn cBsi3aHbl C rTMOPOUIIEHON NOBEPXHOCTbLIO
nunuaHoro éucnos;

2. WHterpanbHble membpaHHble Genku norpyxeHbl B rmapodobHyro obnactb
6ucnos.

MoBepxHOCTHbIE Genkn cBOUMY r’MAPOUNBHBIMU pagukanaMmM aMmMHOKUCIIOT HEKO-
BaIeHTHO CBA3aHbl C rMapOMUIbHLIMY FpynnamMv nunugHoro éucnos. NHTerpansHble
6enkv pa3nu4atoTcs No CTENEHU MOrpy>KEHHOCTUN B TMAPOdO6HYI0 YacTb 6ucnos. OHn
MOryT pacnonaratbcsi No 06enm cTopoHam MembpaHbl 1 IMBO YacTUYHO NOrPyXKatoT-
cs B MembpaHy, Nnbo npolmBaoT membpaHy HackBo3b. [lorpyxeHHas 4YacTb UHTe-
rpanbHbix 6enkoB cogepXuT 6onbluoe KONMMYeCTBO aMMHOKUCIIOT € rmapodobHbIMU
pagukanamu, kotopble obecneunBatoT ruapodobHoe B3aMMogencTBne ¢ nunuaamm
MembpaH. [MapodobHble B3aMOOENCTBUSI NOAAEPKMBAIOT ONPeaerieHHY0 OpUeH-
Taumto 6enkoB B membpaHe. mapodunbHas BeicTynaroLasa Yactb 6enka He MoOXeT
nepemMecTutbesa B rmapodobHbin cnoi. Boénbluasa yacte MembpaHHbIX GENKOB KOBa-
NIEHTHO CBsi3aHa C MOHOCaxXapuAHbIMW OoCTaTkaMu Uiy onurocaxapuaHbIMy Lensimu
1 NpeacTaBnsioT cobon MUKONPOTENHBI. YINeBoAHast YacTb [MUKOMNPOTENHA Bceraa
pacrnonoXeHa C Hapy>KHOW CTOPOHbI KNETOYHOWN CTEHKN.

YrneBoAbl KNEeTOYHOM MeMOpaHbl BCerga coeuHeHbl ¢ 6enkammn unm
C NUNMaaMn 1 ABMSIKOTCA COCTABHOM YacCTbiO IMUKONPOTEUHOB UMW MIIMKONUNUOO0B.
Bce yrneBogpl kneto4yHor membpaHbl BbICTYNalT 3a npeaensl nunuaHoro 6ucnosi
N HaxogaTCs Ha BHELUHEW MOBEPXHOCTU KIETOYHOM 06onoyku. MNpu aneKkTpoHHOM
MMUKPOCKOMWM HUTU ONUrocaxapvaoB, BbICTynawLwMe 3a npeaenbl KIeTo4YHOM
000onoyky, BbIMAOAT Kak TOHKME BOPCUHKW. YrmeBoAbl KMETOYHOW MemOpaHbl
06bIYHO HeCyT OTpULATENbHBIN 3apsaa Y OTTaNkMBaKT OTPULLATENBHO 3apsKEHHbIE
YacTuLbl MHTEpPCTULMAnbHON XUAKOCTU. Bcsi HapykHas MNOBEPXHOCTb KIEeTKu
OKpY>KeHa YrneBogHOM OOOOYKOM, COCTOSILLEN M3 «BOPCUMHOKY» ONMrocaxapuios.
YrneBogHyt 060M0YKy KNETKM Ha3bIBaKOT MIIUMKOKaIIUKC.

TMNKOKAJIMKC

g

Mukonunuabi

MukonpoTteunHbl

LUMNTOMNA3SMA

rJ'IVIKOI'IpOTeVIHbI — Benku c npucoeamHeHHbIMU K HAM pa3BeTBI1IEHHbIMU ONnrocaxa-
puaAHbIMA OOKOBbLIMU LIENSAMU, ,D,eVICTBy}OT KaK MapKepbl Unn «Aapnblkn», No3BOSIAKO-
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Lme onosHaTb KneTky. M3-3a 6ecynmcrneHHoOro MHoXecTBa KoHdurypaumi 60KoBbIX
uenen, AN Kax[aoro TMna KreTok CyLlecTByeT CBOW 0coObii Mapkep. C nmomoLLbio
MapKepoB KNeTKM MOryT pacrnosHaBsaTb Apyr1e KNeTku U AeliCTBOBaTh CornacoBaH-
HO C HUMM, Hanpumep, Npu OPMMPOBAHNUN OPraHOB N TKaHEW. JTO e No3BonsaeT
WMMYHHOW CUCTEME pacno3HaBaTh Yy)XXePOAHble aHTUreHbl. HUTu rmmukokanmkca He-
cyT cnabbli oTpuUaTenbHbIN 3apsf. OTo MeLlaeT Morekynam 6enkos (Toxe oTpuua-
TEMbHO 3apsXKEHHbIM) MPUBAKATLCA K KNETOYHON MeMBpaHe CHapyxXu.

OpueHTaLma KNeToyHon MeMOpaHbl.

BHYTpeHHMIN 1 BHELWHWI crion hocdonunmMaoB B KINETOYHOW MemOpaHe
oTnuyatoTcs no coctaBy. KnetouHas wmembpaHa accumeTpudHa. bnarogaps
3TOMy CBOMWCTBY Oenku- peuenTtopbl M 6enku-oepmMeHTbl pacrnonararTcs Ha
«MPaBUITbHON» CTOPOHE KNeTo4YHOM 060MnoYkK, a KaHanbHble benku, ydacTeyloLme
B OJHOHArNpaBlieHHOM TPaHCMOPTE BELLEeCTB B/U3 KIETKW, OPUEHTMPOBAHbI B
COOTBETCTBUM CO CBOEW (DyHKMOHarnbHOW 3agadven. Hanpumep, B nnasmatn4eckomn
MembpaHe apuTpoumnToB hocaTnanXonnHbl NpeobnazatT B HAPY>KHOM croe, a
docdaTmannceprHbl BO BHYTPEHHEM Crioe MeMOpaHbl. YrneBoaHble YacTy 6enkoB 1
NMNUAOB pacnonarakTcs Ha Hapy>HOW YacTn MembpaHbl. [oBepXHOCTU MeMOpaHbI
OTNM4YaloTCs No cocTaBy GenKoB. [oBbILEHHASs )XECTKOCTb 3aBUCUT OT COOTHOLLEHUS
HaCbILWEHHbIX M HEHaCbILWEHHbIX XXMPHbIX KUCIOT WM XxonecTepuHa. dusudeckune
CBOVICTBa MeMOpaH 3aBUCAT OT pacrnonoxeHus 6enkos B nunuaHom cnoe. Jiunugpl
MemOpaH cnocobHbl Kk Anddpy3mmn B npegenax crnosi napansenbHo NOBEPXHOCTU
MembpaHbl (natepanbHas auddyaus). benku Toxe cnocobHbl k nartepanbHon
anddysun. MonepeyHas auddysns B MeMbpaHax CUITbHO OrpaHuyeHa.
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11.3.2 TpaHcnopT BewecTB Yepes3 KNeToUHYr MeMOopaHy

KnetoyHasi MembpaHa MMeeT n3bupaTtenbHyo NPOHULIAEMOCTb Af1s1 pasnny-

HbIX BELLECTB W1, KpOMe Toro, obnagaeT 0oMbLUMM KONMMYECTBOM KaHasbLEB 1 CUCTEM
aKTMBHOTO TPaHCMNOpTa, BbICOKOCNELMMUYHbBIX AN OnpeaenéHHbIX BewwecTs. MNommmo
A dysum vyepes membpaHy 1 akTMBHOTO TpaHCMopTa Mo KaHarnbLam, KneTka MOoXeT
3axBaTbiBaTb UMW BbIAENATb KPYMHbIE MOMEKYIbl, UCMOMb3yst 3HAOLIMTO3 U 9K30LIMTO3.
Mbl paccMOTPUM LLECTb OCHOBHBIX CMOCOO0B ABWXEHWS BELLECTB Yepes KIETOUHYH
MembpaHy.

1. Ondbdbyansa yepes nunuaHsIi Grucnonm;

2. Ondbdy3sns vepes kaHanbl;

3. ObneryeHHas auddyaus;

4. AKTMBHbIV TPaHCMNOPT;

5. Ocwmoc;

6. DHOOUMNTO3 1 SK30LUTO3.

11.3.2.1 Oudbcpy3na yepes nunugHbIN Gucnon

JIMNMaHbIA BUCNON MPaKTUYECKN HEMPOHMLAEM Of1s1 BOAbI, SEKTPONUTOB U
KPYMHbIX MONSIPHbIX MOMEKyN (FMH0Ko3a, aMMHOKMCIIOTHI), TaK Kak ero BHYTPEHHS YacTb
rmMapodotHa.

Yepes nunuaHbIvi Brcnon NpoxoaaT HemnonspHbIe MOMEKyrbl C Marnon Morne-
KyNSpHOM Maccow (kucnopod, a3oT, 6eH3on). [loctatouHo BbICTPO MPOHMKAKT CKBO3b
NUNUAHbIN BUCNON Takne Mernkue nonsipHble MOMEKymbl, Kak YrMeKUCnbli ra3, okeua
asoTa, MoveBMHa. J1erko NpoxoasT Yepes NUNuAaHbIA GUCINON 3TaHo!, METaHON U Mu-
LiepUH, a TaKkke cTepouabl U TMpeouaHble TOPMOHbI. [BMKEHne MoneKyn 4yepes nu-
NUAHbIN Gucnon — ato npoctas Anddyana. CKOPOCTb NPOXOXKAEHNS Yepe3 MembpaHy
3aBMCUT OT MPOHULLAEMOCTU MeMBpaHbI 4151 AaHHOIO BELLEeCTBA 1 rpagneHTa KOHLEH-
TpaLMi MO OTHOLLEHWIO K MEMOpaHe.

Ondbbys3un yepes kaHanbl.

lMpocmas dugpgpy3us. KaHanbl obpasoBaHbl MHTerpanbHbIMU 6enkamm kne-
TOYHON MeMbpaHbl U MPOHNU3LIBAIOT KNETOYHYI0 MeMOpaHy HackBo3b. B camom npo-
CTOM Cry4ae kaHan OTKPbIT NMOCTOSHHO U MOXET paccMaTpmBaTbCsl Kak OTBepcTue B
MembpaHe. lMpy Takom ycrnoBun CKopocTb AMdy3nmn 3aBUCUT OT pasHULbl KOHLIEH-
Tpaumn, pasHnLbl TMAPOCTaTUYECKOro AaBMNEHNS, Pa3HOCTV NOTEHLManos no obe cro-
POHbI MEMOPaHbI 1 OT 3ANEKTPUYECKOTO 3apsaa MOMeEKyrbl Unu noHa. Takum o6pasom,
ABVDKYLLEN curon ByaeT rpagmMeHT KOHLUEHTpaLUMi, pa3HOCTb AMEeKTPUYECKUX MOTEH-
umnanoB unu aaenenue. (duddysnsa nog aaeneHnem — 1o dunbsrpaums.) Kpome Toro,
CKOpOoCTb Anddpy3nm 3aBNCUT OT KONMYECTBA 1 AMaMeTpa OTBEPCTU, MHaYe roBops,
OT MPOHMLIAEMOCT MEMOpPaHbI.
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OBwvxywen cunon auddysnm MmoxeT ObIThb:

e IPagMeHT KOHLEHTpauui;

e  Pa3HOCTb 3NEKTPUYECKUX NOTEHLMNanoB;

e paBneHue (guddy3na nog gaBneHuem —
aTto dmnsTpaums).

Bcé He mak npocmo. CoBpeMeHHast M3nNonorma Hakonuna AoCTaToqHO
3HaHWI, He NO3BONSAIOWMX HaM NPEACTaBNSATb KNETOYHY0 MembpaHy, Kak NnéHKy ¢
OTBEpPCTUAMM onpedenéHHoro pasmepa. BaxHbiMy cBOWCTBaMM KaHarbHbIX 6enkos
ABNseTca ux n3bmpartenbHas NPOHULIAEMOCTb A5 pa3HbIX MOMEKYN Y MOHOB (Hanpwu-
mep, ans Na*n K* cywiectytoT pasHble kaHarbl) U Hanmume «BopoT» — CMOCOBHOCTb
OTKpbIBaTb MUK 3aKkpbiBaTh KaHan. Auddysnsa yepes nopbl kaHanbHbIX 6enkos 3aBu-
CUT He TOMNbKO OT CWM, ABWKYLLMX BELEeCTBO Yepe3 MemMbpaHy, HO 1 OT BPpEMEHHbIX
WHTEPBAaroB OTKPbITUS U 3aKPbITWUS KaHamnos.

Ouddy3usa Boabl.
Boga HepacTBopumMa B nunuaax KNneTouHon MemopaHbl. B KneTky 1 ns KneTku

BOJA NPOXOAMUT TOMbKO Yepes Nopbl-kaHarbl. B KNeTo4YHol cTeHKe ecTb crneumnanbHble

6enkn, nmetoLme KaHanbl CKMIYNTENbHO ANS BOAbl — 3TO aKBOMOPUHbLI. AKBOMOPU-

Hbl — BOPOTHbIE Benku, ABMXeHVe BOAbI Yepes kaHarlbl akBOMOPWHOB perynmpyeTcs B

COOTBETCTBUM C PYHKLIMOHArbHBIM COCTOSIHMEM KNeTkM. Kpome Toro, Boga npoxoguT

Yyepes KaHanbl, cneunduyHble AN KPYMHbIX MOMEKY U B COCTaBe MMapaTMpOBaHHbIX

MOHOB. OTOro JOCTaTOYHO AN1A TOro, YTOObl OOMEH BOAOW MexXAy KIETKOW 1 OKpya-

IOLLMM MPOCTPAHCTBOM NPOUCXOAUI OYeHb ObICTPO. 3a OOHY CeKyHAy Yepes KneTky

MoxeT npoxoanTtb 100 06LEMOB BOAb! paBHbIX 0ObEMY 3TOW KneTku. [lo Tex nop noka

KONM4eCTBO BOAbI, MOCTYNAKOLLEN B KMETKY PaBHO KONMMYECTBY BOAbI MOKMZAOLLEN e€,

pa3mepbl KNETKU 1 KOHLEHTpaUMs BELLECTB B LUTOMMa3Me He HapyLlaloTes.

B ocHoBe aBmxeHus Bogpl Yepes MembpaHbl Nnexut npoctas anddysns.

Boga nepemeluaetcs us 30Hbl, e €€ MHOro B 30Hy, rae eé mano. KonmyecTso BoAbl B

KreTke, B KOHEYHOM CHETe, onpedenseTca 3akoHamu ocmoca. OcMoTr4eckoe ABiKe-

HVe BOAbl BCEra HanpaBneHo Ha BbipaBHMBAHWE KOHLEHTPaLUMIn OCMOTUYECKN aKTUB-

HbIX YacTuL, Mo 06e CTOPOHbLI KNETOYHON MeMbpaHbl. [pn aToM BaXxXHO NpeacTaensTh,

YTO NOBEAEHVE KNETOYHON MeMOPaHbI B XXKMBOM OpraHU3me OTIMYaeTcs OT paboTbl CUH-

TETNYECKOW NONyNpPoHNLIAeMOoN MeMBPaHbI B YCIOBUSIX NTabOpaToOPHOro 3KCnepyMeHTa:

e HekoTopble BewecTBa, onpeaensiemMble OCMOMETPOM Kak OCMOTUMYECKU aKTuB-
Hble (MOYeBUMHa, CNMPT, MULEPWH) in Vivo Ha OCMOC He BIUSIIOT, MOCKOSbKY NErko
NPOXOAAT CKBO3b NNMNUAHBIA GUCIOW KNETOYHON MemMbpaHbl 1 He co3datoT OCMO-
TUYECKOro rPpagneHTa;

e KneTka CTpeMuTCs COXpaHATb BHYTPEHHWIN TOMEOCTa3 U NPU U3MEHEHUN KOHLIEH-
TpaLuM OCMOTUYECKM-aKTUBHBIX BELLECTB B MHTEPCTULMANBHON XNOKOCTU CHUXa-
€T NPOHNLL@eMOCTb BOPOTHbIX KaHanoB (Npexae BCero akBonopnHoB) AN BOAbI;

e B 6opbbe 3a BbhkMBaHME B YCNOBUAX U3MEHEHUST OCMOSSPHOCTU MHTEpCTULManb-
HOWM XXWOKOCTU KIeTka MCMonb3yeT MexaH3Mbl aKTVBHOMO TpaHcnopTta And Toro,
4YTOObI NPOTUBOAENCTBOBaTL OCMOTUYECKOMY MOBPEXOAEHMIO.
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HecmoTpsi Ha NpyBeAeHHbIe Bbille 0COGEHHOCTH KNETOYHOrO OTBETA Ha U3-
MEHEHMS1 OCMOIISAPHOCTU BHELLHEN cpefbl, OCMOC paboTaeT U KreTka, NoMeLLeHHas B
OVICTUNNMPOBaHHYIO BOAY NOMHET, @ B r’MNepTOHMYECKOM pacTtBope cMopymtcs. Cy-
MEET NN KrneTKa NepexnTb N3MEHEHNS OCMOJSIPHOCTU 3aBUCUT OT:

e  Toro HacKorbKo BbICTPO MEHSETCS OCMOMNSAPHOCTb;
e  Hackornbko BeNnuKM M3aMeHeHNs OCMOSSIPHOCTMU;
e  KakoB aHepreTnyeckmmn pecypc KneTku.

Bo3MOXHbI ABa TUMNA OCMOTUYECKOro noBpexageHus KreTku:
°B rMﬂOOCMOﬂﬂpHOﬁ cpene KneTtka |-|a6yxaeT n nonaeTcH;
°B FMHGPOCMOHHPHOﬁ cpene cMopLinBaeTcA.

Bopa nerko npoxoauT 4Yepes3 KreTo4Hyr MeM6paHy.

O6neryéHHas anddysuna. XapakrepHa onsg rnapodurbHbIX MOMeKyn, Ko-
TOpble NEPEHOCATCS Yepe3 MembpaHy Takke Mo rpagMeHTy KOHLEHTpaumm1, HO C Mno-
MOLLbIO cneLmnanbHbIX MeMBpaHHbIX BenkoB-nepeHocymKkoB. [nst obrnerdyeHHon and-
dy3un xapakTepHa BbICOKasi M30MpaTenbHOCTb, TaK Kak OernoKk-nepeHoCcUnK Mmeet
LEHTp CBA3bIBaHWSA, KOMNIVMEHTaPHbIN TPAHCNOPTUPYEMOMY BELLECTBY, U NEPEeHOC
COMNpOBOXAAETCA KOH(OPMALMOHHBIMU M3MeHeHUsIMU Genka. Benok-nepeHocuuk,
BCTPOEHHbIV B KINETOYHYIO MEMOpaHy, 3axBaTbiBAaET MOMEKyy NepeHOCMMOro BelLe-
CTBa M MpoTanknBaeT e€ B kNeTKy. [1py HU3KOM rpagneHTe KOHLEHTPaLMA CKOPOCTb
obneryéHHon anddy3nn MOXeT ObiTb BbILLE CKOPOCTU NPOCTON Anddy3nn, ogHaKo
MakcuMaribHas CKOPOCTb OrpaHuyYeHa MPOMyCcKHOM CrocoBGHOCTHI0 BenkoB- nepeHo-
cymkoB. CkopocTb npocTon anddysnn yepes membpaHy Bcerga yBenuymBaeTcs no
Mepe YyBenuyeHnsi rpagmneHTa KOHLEHTpauMin No cTopoHaMm MeMOpaHbl, a CKOPOCTb
obneryéHHon anddyanm nepectaet yBenuumBaTbCa Nocne AOCTUXKEHNS onpeaenéH-
HOrO 3Ha4YeHWs1 BHE 3aBMCUMOCTU OT YBENMYEHWUS pPasHuLbl KOHLEHTpauui. [OBuxy-
Len curnow obnerdeHHon anuddysun ABNSETCA rpagueHT KOHLEHTpaUMI NepeHocu-
MOro BeLlecTBa. [1nia ocyLecTBneHms obnerdyeHHon ouddysum Knetka He pacxogyeT
aHepruto. ObneryéHHasn anddysnsa NPONCXOANT B ABYX HANPaBneHUsX, HO pe3ynbTyu-
pytoLmii ahdekT onpeaenseTcs pasHULIEn KoHLEeHTpauuii no obe cTopoHbl Membpa-
Hbl. CkopocTb obnerdyeHHow anddy3un 3aBUCUT OT ryMoparnbHbIX akTopoB. MHCy-
nVH crnocobeH yBenuumnBaTb CKOPOCTb Anddy3un rmoko3bl B knetky B 10 pas.
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o OOneryéHHasn auddys3us aBNAETCA NACCUBHbLIM
TpaHCNOpPTOM.
e O6neryéHHas auddys3us npoucxoauT B ABYX
HanpaBrieHUsiX.
o O6neryéHHasn auddys3nsa — BbicokocneunPUIHbIN
cnoco6 naccMBHOro TpaHcnopTa.
o CkopocTtb obneryéHHon andcdysunm perynupyercs
rymopanbHbIMU hakTopamm.
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11.3.2.2 AKTUBHbIN TpaHCcNoOpPT

AKTUBHBII TPAHCMOPT — 3TO MepeMelleHne BeLlecTBa MpOTWB rpaaneH-
Ta KOHUEHTpauun u/vnvm npoTuMB PasHOCTU MeMOPaHHbIX MOTEeHUManoB. AKTUBHbIN
TpaHcnopTt TpebyeT 3aTpaTt dHeprun. AKTUBHBLIN TPAHCMOPT OCYLLECTBRAETCS crneum-
duryeckumm membpaHHbIMK BenkaMu-nepeHocHnKkamm.

EenKM-nepeHOCHMKM AdKTUBHOTIO TpaHCNopTa oTNin4yaroTcs
oT 6enkoB- NnepeHOCYMKOB obneryéHHon anddysnm.

Mpw o6neryéHHon anddy3nm NCToUHMKOM
3HEeprum TpaHcnopTa ABMAETCA rpaAueHT KOHLEHTpauun
nepeHOCMMOro BellecTBa.

Mpu aKTUBHOM TpPaHCNOpPTe PAacXoAyeTCHA IHEepPrus KNeTku,
a rpaAueHT KOHLIeHTpauuii NnepeHOCMMOro BelecTBa
yBenuymMBaeTcs.

BblgenstoT  neps8uyHoO-akmueHbIli  TPaHCMOPT W 8MOPUYHO-aKMUBHbIU
TpaHcnopT. OnpepeneHve faétcs B 3aBUCUMOCTU OT MCMOfb3yeMOro UCTOY-
HUKa aHeprun. MNMepBMYHO-aKTVBHBIN TPAHCMOPT — 3TO TPAHCMOPT C UCMOMb30BaHW-
em aHeprun pacuienneHns AT®. BTOpUYHO-aKTUBHBIA TPAHCMOPT — 3TO TPaHCMNopT
C MCMOMb30BaHWEM 3HEPTUN PasHULbl KOHLEHTpaumin noHa Hatpus (Na*) BHyTpu 1
BHe KneTkn. MiHaye roBops rpagmeHTa KOHLEeHTpaLmMin MoHa HaTpusi CO34aBaeMoro Ha-
Tpuin- kanueson AT®-ason (Na*/K*Hacoc).

MNepBMYHO-aKTUBHLIN TPaHCNOPT

HaTpui-kanneBas ageHo3uHTpudocdartasa, HaTpuh-kanueBas
AT®-aza, Na‘/K*- ageHo3uHTpudocdartaza — 310 6enok-HepMeHT BCTPOEHHbIN
B KIneTo4Hyto Membpany. Na*/K*ATd-aza nnu Na*/K*Hacoc siBnsietcst Hanbonee n3y-
YEHHOW CUCTEMOW NEPBUYHO- aKTMBHOMO TpaHcrnopta. Paboty Na*/K*ATd-a3bl Mox-
HO pasfenuTb Ha YeTbipe atana. [epBoHa4anbHO 3TOT NEPEHOCHUK NPUCOEAMHSIET C
BHYTPEHHEW CTOPOHbI MeMbpaHbl Tpy noHa Na*. OTu MOHbI M3MEHSIOT KOHOPMALMIO
aKkTMBHOro LeHTpa ATd-asbl. lNMocne Takon aktuBauum ATd-a3a cnocobHa ruaponmso-
BaTb oaHy Monekyny AT®, npudem dpocdhat-moH (PO43) doukempyeTtca Ha NoBEpXHO-
cTun Gernka-nepeHocyrka. BeloenvBLuasica aHeprns pacxogyeTcsl Ha U3MEeHEHNE KOH-
popmaumm ATd-asbl, nocne Yero Tpu noHa Na* okasblBatoTCs HAa BHELLHEN CTOPOHe
MembpaHbl. 3geck MoHbl Na* oTwiennsioTes 1 3amellaeTcs Ha ABa uoHa K*. 3atem
KOH(popMaLmsi NnepeHoCcHMKa N3MEHSIETCA Ha NepBoHaYarbHyo, U MoHbl K okasbiBa-
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HOTCS1 Ha BHYTPEHHEN CTOpoHe MeMbpaHbl. 3aeck MoHbl K* oTlennstotcs, ocBobo-
xaaetca ocaT-MoH 1 NePeHOCUK BHOBb FOTOB K paborTe.
1. MNpucoenuHsieT Tpu noHa Na* 13 umMTonnasmbl KNETKY;
2. Bctynaet B peakuuto ¢ morekyrnon AT®: OtpbiBaeT oocaT-moH ot ATO n
npucoegunHseT k cebe. (ATP npespaluaetca B AP);
3. BbibpacbiBaeT Tpu noHa Hatpus (Na*) n3 knetku ncnonb3ys BeicBobOXaae-
MYIO 3Hepruto ocdaTHoOn CBA3Y;
4. 3axBaTbIBaeT ABa noHa kanus (K*) u3 nHTepcTMumansHom XXUaKocT 1 nepe-
HOCUT UX B KIETKY, 0CBObOXAaA dhocdhaT-moH.

@ o ©O K*
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\ (©))
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B pesynsrate B WMHTEPCTMLMM CO30AETCS BbICOKAs KOHLEHTpauMsi WOHOB
HaTpusi (Na*), a B knetke — BbICOKasi KOHLEHTpauus noHoB kanus (K*). Pabota Na*/
K*ATd-asbl co3naet He TONbKO pa3HOCTb KOHLEHTPALMIA, HO U pa3HOCTb NOTEHLMANoB
Ha MembpaHe. Ha BHelLHeW CTopoHe MeMOpaHbl CO34aETCA NONOXUTENBHLIN 3apsa, Ha
BHYTPEHHel — oTpuLatensHbii. Pabota Nat/K*ATd-a3bl BecbMa aHeprosaTtpartHa. B co-
CTOSIHUM MOKOS TPETh 3HEPIU B OpraHvame, BbicBoboxaaemon ns AT®, pacxogyerca
Na*/K* Hacocamu.

O6GbLEM KneTku 3aBUCUT oT paboTbl Na*/KTATd-a3sbI.

B kneTke HaxoguTcs GonblUOe KOMMYECTBO OTPULATENBbHO 3apsPKeHHbIX
Moriekyn 6enkoB M ApYrMx OpraHNYeCcKMX BELLECTB HE CMOCOOHBLIX MOKMHYTH KIETKY.
Ecnu nepectaét gencreoate Na*/K*Hacoc noHbl HaTpus (Na*) BxogaT B KNETKY nog
[eVCTBMEM 3NEKTPUYECKOro noTeHumana. B pesynsrarte HapyLllaeTcsl OCMOTUYECKOE
paBHOBECHE MeXAy KIEeTKOW M UHTepPCTMLMAnbHOM XUAKoCcTblo. Benen 3a HaTpuem
(Na™) B knetky BXxoguT Boga 1 KrneTka yBenvuusaetcs B o6béme (HabyxaeT). MNpu co-
XPaHHbIX MeXaHn3max ayToperynsuum B OTBET Ha yBeNuYeHre obbema KrneTku yeunm-
BaeTcs akTuBHOCTb Nat/KrATd-asbl.

MoppepxaHne cTabUbHOro 06 bLEMa KIeTKN 3aBUCUT
ot pabotbl Na*/K*Hacoca n TpebyeT 3aTpaTt aHeprum.
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AKTMBHbIVN TPaHCNOPT Kanbums. B kaxxaom KneTke ecTb ABe CUCTEMbI Nep-
BUYHO- aKTUBHOrO TpaHcropTa Ansi nepeHoca UOHOB Kanbuws (Ca2*ATd-asbl), oguH
Hacoc — 3TO BenKn-NepeHOCHNKN KNeTo4Ho 060no4YKM, a BTOPOW — Takne xe benku-
NepeHOCHUKN NHTErPUPOBaHHbIE B MEMOpPaHbI MUTOXOHAPUIA U CapKomnia3MaTuyecko-
ro PETMKYIyMa MbILLIEYHbIX KNeToK. [MpuHUMN AeNCTBMSA 3TUX HACOCOB TaKoM XKe, Kak
y Na*/ K*AT®-asbl, oHM Mcnonb3ytoT aHeprutio AT®. Hacoc knetoyHowm 060mno4ky Bbi-
BpacbiBaeT MOHbI KarnbLyisi U3 KIETKW, HACOCHI OpraHenst Hakauusatotr Ca2* B opraHen-
nbl. KanbumeBble Hacochl BbICOKOCNELMMUYHBI U MEPEHOCHAT TOMNBbKO MOHbI KarbLms.
B pesynbrate pabotbl Ca?*ATd-a3sbl B LMTOMNNAa3Me KOHLEHTPaLMS VOHOB KanbLms
(Ca?*) B 1000 pa3 HbKe YeM B MHTEPCTULIN.

AKTUBHbIA TPAHCNOPT MOHA BOAOPOAA OCYLLECTBASIKOT MPOTOHHbIE MOM-
nbl, (MPOTOHHbIE Hacockl unu H*AT®-a3bl). B xxenesax xenyaka MoHbl BOAOPOAa ce-
KpeTMpyrTCa napueTanbHbIMU KNeTkaMu. OTO CaMblii MOLLHBIN MPOTOHHbIA HAcocC B
opraHuame. CekpeLusi MOHOB Bogopoaa (H* unu npoToHOB) NEXUT B OCHOBE CeKpe-
LMW CONSAHOM KMCNOTbI. [lapueTanbHble KMeTkn CroCoOHbI MOBbIWATE KOHLEHTpa-
LIMI0 MOHOB BOOOPOAA B MUIIIMOH pa3. B noykax BCTaBOYHbIE KIETKU OCHALLEHHbIE
MOLUHBIMW NPOTOHHBLIMW NMOMMaMKN PacMoNIOKeHbl B KOHLEBOW YacTu AUCTarnbHbIX
KaHarnbLEeB 1 B KOPTUKaNbHOM YacTu cobmpartenbHbix Tpybodek. OTu kneTkun yaans-
10T M30bITOK MOHOB BOAOPOAA U3 KpoBM B MoYy. OHM CMOCOOHLI NOBbILWATL FPaaneHT
KOHUeHTpauun o 900 pas.

BTOpUYHO-aKTUBHbIW TpaHCNOPT

Becb BTOpMYHO-aKTVBHBIV TpaHCMOPT paboTaeT 3a CYET NepBUYHO-aKTUB-
Horo TpaHcropTa noHoB HaTpus (Na*). BTOpnYHO-aKTMBHBIA TPaHCMOPT MCMOSb3yeT
KOHLEHTPALMOHHbIV rpagueHT noHoB Hatpusi (Na*) oTHOCMTENbHO KNETOYHOW MeM-
OpaHbl. [pagneHT noHoB HaTtpusa (Na*) cospaetca pesynbrate paboTbl KanveBo-Ha-
TPMEBOro Hacoca. BTOpNYHO-aKTUBHbBIV TPAHCMOPT OCYLLIECTBMASETCS 3@ CHET SHEPTUN
BbicBOOOXXAaemon npu nepexoge Na* 13 nHtepctuums obpatHo B kneTky. [Npu BTO-
PYYHO-aKTUBHOM TPaHCMOPTE BELLECTBO (IMHKO03a UMM aMUHOKUCIIOTbI) MEPEHOCUTCS
NpoTMB COBCTBEHHOTO rpagneHTa KOHLIEHTPaLIWIA.

Mpy BTOPUYHO-aKTUBHOM TPaHCMNOPTe NepeHocumMoe
BeLLeCTBO ABWXETCS NPOTUB COGCTBEHHOro
rpagueHTa KOHLEeHTpaLuui.

KoTpaHcnopT (cumnopT) — 3TO NepemeLleHne BellecTBa OAHOBPEMEHHO
¢ noHom Na* BHyTpb KneTku. KOTpaHCMopT BbIMOMHSAETCS BbICOKOCMELMMPUYHLIMMI
fenkamu- nepeHocynkamu. [ns rnoKosbl 1 aMUHOKUCIOT CYLLECTBYIOT pasfnyHble
6enkn- nepeHocunkn. benok-nepeHocurk npucoegumHsieT noH Na* ogHoBpeMeHHO ¢
TPaHCNOPTMPYEMbIM BELLIECTBOM CHAapPYXXW, 3aTeM Mo OEACTBMEM SHEPTUWN BXOXIE-
Hns Na* B kneTky npovcxoguT koHdopMaums 6enka 1 TpaHCMopTUpyemMoe BELLECTBO
nepemMeLlaercs B kneTky. [ocne nepeHoca 6enok-nepeHoCUHNK NPUHNUMAET UCXOOHYHO
opMy 1 MONOXKEHNE OTHOCUTENBHO KNETOYHON MeMbBpaHbl U CHOBa roToB K paborTe.
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Ha pucyHke BMOHO, YTO GEnOK-NepeHOCHMK MMEET Ha Hapy>XHOW CTOPOHE
[Ba yJacTka CBA3blBaHUSI, OOMH A1 NepeHOoCMOro BellecTsa U oguH Ansa Na*.

KoTpaHcnopT nepeHocuT FMnioKo3y, ranakTo3dy, aMMHOKWUCIIOThI B KINETKy U3
npocBeTa KWLLEYHMKA U NMPOKCUMAIbHOTO M3BUTOrO KaHanbua HedpoHa. [Ona pas-
HbIX TPYMNM aMWHOKUCMOT CyLlecTByloT 5 GenkoB-nepeHocHnkoB. CneumguryHocTb
6enka onpeaensieTca MOMNeKkynsapHbIMA XapakTepucTMkaMmm amMmMHoOK1cnoT. CkopocTb
KOTpaHcropTa 3aBUCUT OT KOHLIEHTPaLIMN HAaTpUsi B MPOCBETE M OT aKTUBHOCTU pabo-
Tbl KanueBo-HaTPMEBOIO Hacoca.

KoHTpTpaHcnopT (aHTUMOPT) — 3TO NepemeLLeHne BeLlecTBa NpoTuB rpa-
[OMeHTa CcBoel KoHUeHTpauumm (13 kneTku). MNpu atom apyroe BellecTso (Na*) asmxert-
CS1 B MPOTUBOMOMOXHOM HanpasneHun (B KNeTKy) Mo rpagmneHTy CBOEN KOHLEHTpaLmu.
Mpy kOHTPTpaHcnopTe Benok-nepeHocHnK NpucoeamHsieT MoH Na* ¢ HapyxHoI cTo-
POHbI KNETOYHOM MeMbpaHbl, a TpaHCNopTUpyeMoe BELLECTBO C BHYTPEHHEWN CTOPO-
Hbl. B npouecce anddy3um HaTpus BHYTPb KINETKM NPOUCXOANT KoOHdopMaLms 6enka
N TpaHCMopTUPyEMOE BELLECTBO NepemMeLlaeTcs 13 KneTku Hapyxy. 3atem Genok-
NEepPEeHOCHUK 3aHMMAET UCXOAHOE MONOXEHNE OTHOCUTENBHO KITETOYHOM MeMbpaHsbl.
KoTpaHcnopT 1 KOHTPTPaHCMOPT KaXKaoro BeLlecTBa OCyLLEeCTBseTca pa3HbiMu 6en-
KaMu-nepeHocHmKamu.
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Ha pucyHke BMOHO, YTO GEnok-nepeHOCYMK MMEET Ha Hapy>KHOW CTOpoHe
MeMbpaHbl OANH y4acToK Ans cBAsbiBaHMs Na*, a Ha BHYTPeHHel CTOpOHe y4acToK
AN nepeHocumoro BellecTBa. CKOPOCTb KOHTPTPaHCNopTa 3aBUCUT OT KOHLEHTpa-
LN HaTPUs BHE KMETKM M OT aKTUBHOCTU paboThbl KanMeBo-HaTPMEBOrO Hacoca.

KoTpaHcnopT — 3TO BTOPUYHO-aKTUBHbIA TPAHCMOPT B KIETKY.
KOHTpTpaHCNoOpT — 3TO BTOPUYHO-aKTUBHbIA TPAHCTMOPT U3 KINETKMU.

HaTtpui-kanbumeBbIn KOHTPTPAHCNOPT. MexaHn3am HaTpumn-kanbLmeBo-
ro KOHTPTPaHcMopTa NpeacTaBreH BO BCEX KMETOYHbIX MeEMOpaHax B AOMOMHEHWe
K CUCTEME MEPBUYHO-AKTUBHOIO TpaHCMopTa MOHOB Kanbuus (Ca2*ATd-asbl). Be-
NOK-NEepPEHOCYMK HaTpUn-KanbLMEBOro KOHTpTpaHcnopTa Beerga nepemelyaet Na*
BHYTPb Knetkn a Ca?* Hapyxy (Na* no rpaameHTy, a Ca®* npoTuB rpagueHTa KoH-
LeHTpaumn).

Hatpun-BogopoaHbI KOHTPTpPaHcnopT. MexaHnam HaTpuin-BoA0OpPOa-
HOIo KOHTPTPaHCNopTa npeacrtaBrfieH B NPOKCMMaribHbIX KaHalblax noyek. VoHbI
HaTpus M3 NpocBeTa KaHasnbla NoCcTynawT B KNEeTKy KaHanbLeBOoro anutenus, a
npoToHbl (H*) nepexogaT B npocBeT kaHanbLa. MNepBUYHO-aKTUBHbLIA TpaHCNOPT
noHa Bogopoaa ¢ nomotbio H*AT®-a3bl npeacTaBneH B AUCTaNbHbIX KaHanbLuax
1 nepemellaet Gonbluee konnyectso H* B o6pasytoLLytocs Mouy.

Pe3tlome 0 ABWMKEHUUN HAaTPUA U Kanua Yepes KNeTO4YHYI CTeHKY

B HacTosLee BpemMs yCTaHOBMNEHO, HAaTpuii BbIOpackiBaETCHA U3 KIETKM B pe-
synsrate pabotbl Na*/K*ATd-a3bl, a NocTynaet BHYTPb KINETKU B pesynbrate TPEx
pasHbIX MPOLECCOB.

Bo-nepebix, 3T0 MexaHU3Mbl BTOPUYHO-aKTUBHOTO TpaHcrnopTta. BHe 3aBucu-
MOCTM OT TOro KOTPaHCMOPT 3TO UMM KOHTPTPaHCMOPT Npu NepeHoce BeLlecTBa Yepes
MembpaHy HaTpWIN BXOAMT B KIETKY.

Bo-emopebix, y KNETOK ecTb crneumarnbHble, BbiCOKOCNeUndpUYHbIE HaTpue-
Bble KaHasbl OCHaLLEHHbIE BOPOTaMU.
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O1un kaHanbl umetot guametp 0,3-0,5HM, a BHYTPEHHUE NOBEPXHOCTU Ka-
HanoB 3apshkeHbl oTpuuaTenbHo. CUnbHbBIA OTpULATENbHbIA 3apsan CTEHOK KaHana
BOEPrMBaET MOH HATPUSA U3 OKPYXXEHUS MOMEKYI BOAbI (4erngpartmpyer) n 3atsarmea-
€T B KaHan. B nokoe aTOT kKaHan HaxoguTCs B 3aKPbITOM COCTOSIHUW.

B-mpembux HepBHble KNeTkn nMmetoT kaHanbl Na*/K* yTeuku

%o o
Hatpuin @ @ @ @

+ (:)
K* Q 9 ©
@ (D) uvronnasma O Kanuin
Yepes aTv KaHanbl MPOXOASAT B MPOTUBOMOMNOXKHBLIX HANPaBNEHNSIX NOHbI
Kanus n HaTpusi B COOTBETCTBUM C rpagneHTammn KoHueHTpauui. 3tv kaHansl B 100

pa3 6onee npoHuLaembl ans kanus. Kananbl Na*/K* yTeukn umetotT BopoTa 1 OTKpbI-
BalOTCSl B COOTBETCTBUM C (PYHKLIMOHANBHOM 3aaadeit.
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Kanui HarHeTaeTtcs B knetky Na‘/K*AT®-a3oi, a NOKMZaeT KIeTky
yepes kaHanbl Na*/K*yTeuku n cneumndunyHbie KanmeBble KaHanbl.
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KaHan 3akpbiT Kanan
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Kanuesble kaHanbl umetoT avametp 0,3HM M nNULLEHbl OTpULATENbHOroO
3apsa. TakoroAvameTpagoCTaTo4HO AJ151 MPOXOXKAEHWS MO KaHany rmapaTnpoBaHHOIo
MoHa Kanus. fmgpatupoBaHHasa hopMa MoHa HaTpUst HE MPOXOAUT Yepes KanneBbln
KaHan u3-3a 6Gonbloro pasmepa. JTOT KaHan B MOKOE MOXET ObiTb OTKPbIT, HO
Kanui yaepxvBaeTcsl B UMTONnasMe ns-3a pasHulbl 3apsaoB BHE U BHYTPU KINETKU.
B Hopme, B nokoe uutonnasMa HecET oTpuuaTenbHbIi 3apsid, NMOCKOMbKY B KIETKe
HaxoguTca Gonblluoe KONMMYECTBO OTpULLIATENbHO 3apshKEHHbIX Morekyn OenkoB u
OPYrMX OPraHNYeCcKMX BELLECTB He CMOCOOHBLIX MOKUHYTL KMETKY.

OHOOUMNTO3 U IK30LUTO3

OHAOUNTO3 M 3K3OLMUTO3 UCMOMb3YyeTCs KMETKOW ANS  MOrfoWweHns
(3HAOUMTO3) U BbIgENEHMSA (3K30LMTO3) KPYMHbIX MOMeKyrn, Hanpumep 6enkoB nnu
nonunenTuaoB HECNOCOOHbLIX MPOHUKHYTL B KNETKy no kaHanam. [Mpu aHgoumTose
KneToyHass MembOpaHa OXBaTblBaeT TpPaHCMOPTUPYEeMOe BeLLeCTBO, BO3HMKaET
BE3UKYS, KOTOPbIN MOrpyXaeTcs B LMTONMasMy, a KneTodHas membpaHa CMblKaeTcs.
Besvikyn, B 3aBUCUMOCTM OT (DYHKUMOHANbHOW 3ajaynm nmMbo pacKpbiBaeTcs B
uutonnasmy, nMbo AocTaBnseT TPaHCNOPTUPYEMOE BELLECTBO K COOTBETCTBYHOLLIMM
opraHennam. MNpu ak3oumnTo3e CObbITUS NPoMCXOasaT B 06paTHOM nopsiake.

UUTOMNAZMA
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11.3.2.3 AKTMBHBbIN TPAHCNOPT Yepe3 KIeTOUYHbIN Cron

Mbl paccMOTpUM aKTVBHbBIN TPAHCNOPT HaTPUSA U BOAbI Yepes Crion anuTe-
nanbHbIX KNETOK. OTOT MEXaHN3M MCMONb3yeTCs ANUTENUEM KULLEYHUKA, MOYEYHbIX
KaHarnbLEB 1 Xen4Horo ny3blpsi. MoBepxHOCTb anuTenvansHON KneTku, obpalueHHas
B MPOCBET KaHanbLa (KMLWeYHUKa, XENYHOro Ny3bips) Ha3blBaeTCs «LETOYHAs Kaui-
ma». LLiéTouHasa Kanma nmeeT BbIPOCTbl KMETOYHON MeMOpaHbl (BOPCUHBI) 1, Takum
06pa3omM, yBenMyMBaEeT BCaChIBAIOLLYO NMOBEPXHOCTb KneTku. LLiéTouHas karima nve-
eT 6onbLuoe KONMYeCTBO KaHanoB MpoHUUaemblX Ans Hatpus n Bogel. Kpas cocen-
HMX KMETOK CO CTOPOHbI BCACbIBaOLLEN MOBEPXHOCTU MMEIOT NMOTHbIE KOHTaKTbl UK
AecMocoMbl. [NOTHblEe KOHTaKTbl 06pa3oBaHbl 3a CHET TOro, YTO y4acTku membpaH
COCeOHUX KMNETOK «CLUMTbI» Mexay cobon HATAMM Gerka MHOrOKpaTHO nepexoasiLum-
MU 13 OOHON MeMOGpaHbl B Apyryto. [NOTHbIE KOHTaKTbl HE NO3BOMSIOT BELLECTBaM,
HaxoAsALMMcs B NpocBeTe CBOOOAHO MPOHWMKATb B MEXKNETOYHble Lienu. bokoBble
MOBEPXHOCTM KIETOK Ha NPOTSHKEHUM OT MIOTHbIX KOHTAKTOB A0 6a3anbHon Membpa-
Hbl HE Mpunexar NAoTHO APYr K APYry 1 06pa3yoT MEXKNETOYHOe NPOCTPaHCTBO. Ha
6aszanbHON 1 BOKOBLIX MOBEPXHOCTHAX KNETOYHOM MeMOpaHbI pacrnonoxeHo 6onbLuoe
konuyectBo Na*/K*HacocoB. Co CTOPOHbI LLIETOYHOW KariMbl MOHbI HaTpusi (Na*) Bxo-
AAT B KMETKY Nnoj AeNCTBMEM Pa3HOCTU SreKTPUYecknx noteHumanos. B pesynsrarte
HapyLLaeTcss OCMOTUYECKOE PaBHOBECHE MeXay KMETKOW M OKpY>KatoLLMM NPOCTPaH-
ctBoM. Benep 3a Hatprem (Nat) 13 npoceeta KuLeYHrKa B KNeTKy BXoauT Boga. B oT-
BET Ha yBenunyeHne o6bEMa KneTkn yeunmeaetcs akTuBHOCTb Na*/K*ATd-a3bl 1 MOHbI
HaTpusi (Na*) BbiGpacbiBaloTCs B MEXKNETOYHOE NpocTpaHcTBo. Benen 3a HaTpuem
(Na*) nog mevictBem ocmoca crefyeT Boaa.

LLleTouHan basanbHan
KariMma mMembpaHa
—
Ondoysmna § g
+ : § .
Na ¥ GAKTMBHHVI
Na' N\ S HCMO
* AKTUBHbBIN =
TpaHcnopT S
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MoXHO NpeacTaBuTb, YTO BCE MOBEPXHOCTM 3NUTENMAribHbIX KNETOK, obpa-
LLIeHHble B MPOCBET (KMLLIEYHMKA, NOYEYHOIO KaHarbLa, XXernyHoro nysbipsi) obpasytot
obuiee none obmMeHa. MHave roBops, eanHyto MembpaHy. OTo AOCTUraeTcsl 3a CYET
TOrO, YTO anuKasibHble MOBEPXHOCTU KMETOK «CLUUTHI» MEXay COBOI Kak NOCKyTHOe
ofesino. MecTa CLUMBKU — 3TO MNOTHbIE KOHTaKThI.
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1.4 Knwe4yHuk, Boga v anekTponuTbl

MocTynneHve Boabl 1 ANEKTPONUTOB B OPraHn3M Yepes KMLLEYHUK Y B3pOCIIOro Yerno-
Beka ¢ maccomn Tena 70 Kr noCTynsneHe Boabl COCTaBISIET:

Bbinutas xnakocTtb — 1500 mn  (60%)
Muwa — 750mn (30%)
Metabonuueckasi Boga — 250 mn (10%)
Bcero — 2500 mn

MeTabonunyeckasi Boga He npesbiwaeT 10% NocTynneHuid, a Bce octarnbHble NoTpet-
HOCTM B OBbIYHbIX YCMOBUSIX MOKPbLIBAKOTCS YEPE3 XKEMYA0UHO-KMLLEYHBIN TPAKT.

WTak, exxeqHEBHO YenoBek nony4aeT OKoNo ABYX JIUTPOB BOAbl HYepe3 KnLleY-
HUK, O4HaKO BCacCbiBaHNE BOObI N ANEKTPOINTUTOB MHTEMPUPOBAHO B Nnpouecc nuiiesa-
peHus. O,D,HOBpeMeHHO C BCacCbliBaHMEM Ha NMpOoTAXXeHWUW BCero nuiieBapuTenbHOro
TpaKTa NponcxXoauT cekpeuna BoAbl SNEKTPOSINTOB U NULLEBAPUTESbHbIX q)epMeHTOB.

BcacbiBaHue Bogbl. Yepes nueBapuTenbHbI TPaKT B3POCIIOro YerioBeka
3a CyTKkv npoxoguT npumepHo 9-10n xugkoctu. [1Ba nutpa nocTynaroT B BUAE eabl U
NUTbS, a 71 — ABNATCHA 3HAOTEHHBIMIN CEKPETAMM XKeres3 U CrM3NCTon 060MNOYKM Kn-
weyvHuka. MpumepHo 90% 3TON XKMAKOCTM BCacbiBaeTCst 06paTHO B TOHKOM KULLIEYHU-
ke (8n).Okono 60% B ABeHaauaTunepcTHou 1 Towwen kuwke (5n) n 30% B noaB3aoLL-
How kuwwke. OctanbHas xuakocTb 10% (1-1,5n) BcacbiBaeTCsl B TONICTOM KULLEYHUKE U
Tonbko 1% ot Bcew Bogpl (100mn), BbIAENSETCA U3 KMLLEYHMKA C KarnoBbIMM Maccamu.

NMPUTOK Crtona f Miwa OTTOK
1000 mn 2000 mn
O6wWu 06BEM X
enyfoyHasn cekpeums !
9000 mn/cyT 5000 v Kenypok
MaHkpeaTnyeckasn =
cekpeuna 1000 mn [iBeHaguaTunepcTHana K1LwkKa
Kenub 400 mn ——— e

Cekpenma B Towen Kuwwke 2000 mn Towas KMLWKa

5000 mn
=
CeKkpeuua B
nong3;lowHo|7| _1> MopB3foLWwHanA KnwKa
Knwke 600mn \_ 2900 mn

Tonctasa KnwwkKa

1000 mn
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BaxxHbIM siBrisieTcs TO, UTO B HOpMe B NnuLleBapUTENbHOM TpaKTe NpakTnye-
CKM HEe NponcxXoanT BCacbiBaHUA yuncTou Bogdbl. BHavane nponcxoanT KOHANUMOHNPO-
BaHMe KMULLEYHOro cogep>Xmmoro. Ecnun OCMOJTIAPHOCTb XMMYyCa HU3KadA, nponcxoanT
ceKkpeuuna aneKTposiIMToB, a eCrin BblCOKad, B XMMYyC noa OEencTBnemM OCMOTUYECKOTO
rpagueHTa noctynaet Boaa. ConeBble cnabuTtenbHble CO34al0T CTOMb BbICOKYIO OC-
MOJTAPHOCTb KULLEYHOro coaep>XKMmMoro, 4To BcacCbliBaHWe npekpallaeTcad, ycunmeaet-
CA ceKkpeumna BOAbl B KNLWLWEYHUK U YCKOPAETCA U3rHaHne KULWe4YHOro coaep>Xmmoro.

B nuuieBapuTeribHOM TpPaKTe He npouncxoanuT
BCaCbIBaHUA YMCTON BOAbI.

B >xenyake BcacblBaHUSI BOAbl U 3MEKTPONUTOB HE MPOWUCXOAUT. Y KNEToK
AMUTENUSA KENYAKE HET BOPCMHOK C XapakTePHON BCackiBatoLLe MemMBpaHon, a nnoT-
Hbl€ KOHTaKTbl MeXxay anutenuanbHbIMWU KNneTkamMmun XXenygka He nponyckarT Boay U
QINEKTPONINTblI B MEXKINeTo4yHOoe BeLLeCTBO. B Hebonblunx konuyecTtBax MOryT Bca-
CbIBaTbCs TONBbKO HEKOTOPLIE BbICOKOXMPOPACTBOPMMbIE BELLECTBA (ankoronb U OT-
JerbHble NekapcTaa, HanpuMep acnupuH). PyHKUMK xenyaka — 3T0:

1. Cekpeuyus xernydo4yHO20 coKka U ¢hepMeHmos;

2. XpaHeHue nuwju;

3. VIsmenbyeHue u nepemewusaHue nuwu ¢ xesnyo04HbIM COKOM U ghbepMeH-
mamu (06paboTka xumyca). [1o Toro kak npuBpaTHUK HAYHET MarbIMy Nop-
LUMSIMU NPONycKaTb XMMYC U3 XXeryaka B ABEHAAUATUNEPCTHYIO KULLKY MO-
KET MPONTN HECKOMbKO YacoB, B 3aBUCMMOCTM OT CBOMCTB nuLim. Bce ato
BpeMsl Xenyaok nepemMeLLnmBaeT Xumyc 1 o6aBnsieT B HEro XenyaoYvHbIn
COK C (hepmeHTamu;

4. [losuposaHHOe 88edeHuUe xuMyca Yepe3 rnuopuyveckull cchuHKmep 8 ose-
HadyamunepcmHyro Kuwky. OBbIYHO 32 OAHO pPacKpbITUE MPUBPATHUK NPO-
nyckaeT B ABEHAALATUMNEPCTHYHO KULLKY HECKOMbKO MUITITUITUTPOB XMMYyCa.

Kak Bbl BuauTe, y xXenyaka xsataeT 3agay 1 6e3 BcacbiBaHUA. XKenyaouHbIin
COK — 3TO COoNnsiHasA KMcnoTa ¢ nuweBapuTenbHbIMUM depMeHTaMu, TO eCTb BecbMa
arpeccuBHast XMAKOCTb. [1ns KNETOK CIM3nNCTon 060M04K1 ONacHO BCTyNaTh B KOHTAKT
C >XenyaoYHbIM COKOM. BCsi MOBEPXHOCTb CM3UCTON Xeryaka Mexay Xernesamu co-
OEPXUT BOMbLLOE KONMMYECTBO CIIN3UCTBIX KIETOK. DTU KMNETKN BblpabaTbiBatOT BA3KYHO
CN13b 3alUMLLAIOLLYI0 SNUTENWUIA Xenyaka oT nospexaeHus. MNnasmatuyeckas Mem-
OpaHa KneTok crnmM3ucTor obOomoYkM Xenyaka cosgaHa Npupoaon He Kak CpeacTBo
ONs BCcacbiBaHMs Yero 6bl TO HK ObINO, @ Kak CpeacTBO AnNsi BbPKMBAHUA B arpeccuB-
HoW cpefe.

B >xenyake BcacbiBaHUSI BOAbI U 3NIEKTPONUTOB
He NPOUCXOAMUT.
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BcacbiBaHue BoabI U ANEeKTPOoNnnToB Ha4nHaeTCAd B TOHKOM KULLUEeYHUKe.

BHYTpeHHsI NOBEPXHOCTb KULLEYHMKa UMEET nonepeyHble KpyroBble CKNaaku, Hasbl-
BaeMble cknagkamu KepkpuHra. Bcs BHYTPEHHSS MOBEPXHOCTb TOHKOMO KMLLEYHUKA
noKpbITa BopcuHkamu. B pesynbraTte BcacbkiBaloLas NOBEPXHOCTb LIMNMHOPUYECKON
Tpybkmn yBenuymeaetca B 600 pa3 n gocturaet 200 kBagpaTHbIX MeTpoB. Becackiato-
Lwas (anvkanbHas) NoOBEPXHOCTb ANUTENUAnbHbIX KNETOK KNLLEYHMKA NOKPbITa MUKPO-
BOPCUHKaMM U LLLETOYHOWN KaMOW.

3penas kneTka KvweYvHvka nmeeT npumepHo 1000 MUKPOBOPCUHOK OTMHOW
1 Mkm 1 gnametpom 0,1 MKM, hopMUPYOLLMX LLIETOYHYIO KanMy, BCTYNAIOLLYIO B KU-
LeYHbIn xumyc. LLiéTouHas karima 6onee yem 20 pa3 yBenuunBaeT NOBEPXHOCTb 06-
MeHa C KULLEYHbIM COAEPXKUMBIM.
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MWKpPOBOPCHHKM 3HTEPOLIMTOB CoAepXaT bomMbLIOe KONMMYECTBO KaHarnoB Ans
NMaccuBHOIO TpaHcnopTa, obnerdyeHHon anddy3nm 1 CUCTEM aKTMBHOIO TPaHCMopTa.
KneTtouHas membpaHa obpasyioLast BOPCUHKM SHTEPOLIMTOB COAEPXUT BOMbLLOE KO-
IMY4ECTBO MMKONMNMAOB M rMukonpoTemHoB. Onurocaxapvapl BXogsillime B COCTaB
3TUX MOMEKyNn HaxOAATCs Ha BHELUHeW CTopoHe MembpaHbl. BbicTionarowme «xso-
CTbl» ONUrocaxapvaoB 00pasyoT IMMKOKAIMKC KINETOYHOW MeMOpaHbl. [Munkokanmke
HeceT oTpuLaTenbHbIN 3apsa, NPUTArMBAET KaTUOHbI U OTTankmBaeT aHWoHbI. Co cTo-
POHbI BCaCbIBAIOLLEN MOBEPXHOCTM KULLEYHOTO INUTENNS MEXKKIETOYHBIE LLeNnn OTCyT-
CTBYIOT. BOKOBbIE MOBEPXHOCTW 3HTEPOLMTOB BONMN3N OT LLETOYHON KalMbl «CLUNTbI»
Mexay cobon HUTAMM Gernka MHOMOKpPaTHO NepexoasLyMn M3 ogHon membpaHbl B
apyryto. ObnacTtb KNeToYHbIX MeMBpaH, rae NPOUCXOAUT MITOTHOE CMbIKaHWe KNeToK
HasblBalOT «MNMoOTHble KoHTakTbl» (tight junctions) unu gecmocomsbl. [NOTHbIE KOH-
TaKTbl HE MO3BOMAT BELeCTBAaM, HaXOAALMMCS B NpocBeTe cBOOOAHO MPOHUKAaTb
B MEXKINETOYHbIE Lenu. BokoBble MOBEPXHOCTM KNETOK Ha MPOTSAXXEHWUN OT MITOTHbIX
KOHTakToB [0 6a3anbHON MeMbpaHbl He NpunexaT NNOoTHO ApYr K Apyry 1 obpasytoT
MEXKNETOYHOE NPOCTPaHCTBO.

PYHKUMOHAMbHYIO eAMHNLY CIM3NUCTOWN KULLEYHMKa obpasyroT BOPCUHKA M
KpunTa, pa3gensiolias coceHne BOPCUHKU. B rmyOuHe KpunTbl MPOMCXOAUT Cekpe-
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LA KULLIEYHOro coka. KnLeYHbI COK TOHKOrO KULLIEYHWKA MO COCTaBy He OTnmyaercs
OT MHTEPCTULMANBHOW XUAKOCTUN. SHTEPOLUTLI PACMONOXKEHHbIE B IMyOUHE KpUNTbI,
MCMomnb3yT Pas3HOCTb NOTeHUManoB co3gaBaemyto paboton Na'/K*-ATdasbl ans
aencteust 6enka-nepeHocynka. benok-nepeHocunk 3a OgHO AenCcTBME nepemMellaet
13 MHTEPCTMLMSA B KNETKY ABa MOHA XJ10pa, OOUH MOH Kanus U O4MH MOH HaTtpus. [o-
CKOMbKY BHYTPM KNETKW NOAOEPKUBAETCS OTpULATENbHbIVA NOTEHLMAN, MOHbI Xropa
1 bukapboHaTa CTpeMUTENBHO NOKUAAKT KNETKy Yepes KaHarslbl, pacrnofioXXeHHbIe Ha
NMOBEPXHOCTU OPUEHTUPOBAHHOM B MPOCBET KMLLKW. Benen 3a oTpuuaTtenbHbIMU MOHa-
MU xriopa u bukapboHaTa Yepe3 MEXKIETOYHbIE MPOMEXYTKN CNEAYIOT MOHbI HATPUSI.
Boga cnepyet 3a ocMonsiMu Yepes NioTHbIE KOHTaKTbI.
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CereTleyeMbuZ B KPUMTE KMLLEYHbIN COK OMbIBAET BOPCUHKM U CI'IOCO6CTByeT BCacCbl-
BaHWIO NPOAYKTOB MuLLieBapeHns.

KULWIEYHAA
BOPCUHKA
KANWNNAPHAA
CETb BOPCUHKU

OnuUTenuin TOHKOTO KULLIEYHMKa oBnadaeT BbICOKOW CKOPOCTbIO AereHus 1
OGHOBIEHUsI KneTok. B rnybuHe kpunTbl oGpasyotcs HeamddepeHUMpoBaHHbIe
UMNUHOPVYECKUE KIETKW, KOTOPbIE 3aTEM MUMPUPYIOT K BepLUMHE BopcuHkM. Cospe-
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BaHVe 3HTEPOLIMTOB NPOUCXOAMUT MO Mepe MUrpaummn K BepLunHe BopcuHkK. MNepuog
CO3peBaHVs 3HTEpoLMTa U BPEMS €70 MUrpaLum 13 rmybuHbl KpUnTbl K BEpLUMHE BOP-
CVHKM 3aHMMaeT CYTKWU. 3penblili S3HTEPOLMT XMBET OT TPEX A0 LIeCTV AHeN, 3aTem
OTMMpaET, CryLMBAETCS M 3aMEHSETCS HOBOW KNETKOW. 3a Heaernto annTenun KueY-
HVKa OBHOBMSAETCS NOMHOCTbIO.

MepemelleHre Boabl Yepe3 CrM3UCTY0 ODOSMOYKY KMLLIEYHMKA MPOMUCXO-
ONT BMECTe C TPaHCMOPTOM PaCTBOPEHHbLIX BELLECTB — MOHOB M HE3NEKTPOSIUTOB.
BepxHuii oTgen TOHKOrO KMULLEYHMKA OTHOCUTENbHO MPOHMLAEM AN PacTBOPEHHbIX
BellecTB. Paamep nop B ABeHaaUaTUNepCTHOWM kuwke coctaensieT okono 0,8HM, B
noas3gowHon kuwke 0,4Hm 1 0,23HM B TONCTONM KMLKe. [laxke ecnn oCcMOonsipHOCTb
XMMyCa MOCTYNarLLEero B ABEHaALATUMNEPCTHYIO KULLKY OTIIMYAETCs OT OCMOISPHO-
CTM KPOBM, HOPManusauusa OCMOSIAPHOCTU XMMYCa 3aHUMAET BCErO HECKOMbKO MUHYT.
Mpun rMnepocMonNApHOCTM XUMyca BoAa NOCTYNaeT U3 MHTEPCTULMS B MPOCBET KULLIEY-
Huka. Mpun ero rmnoocmonapuocTy Gnarogapst 3HaYUTENbHOM NMPOHULLAEMOCTU MEX-
KINETOYHbIX MIOTHBLIX KOHTAKTOB MOHbI Na™ BbIXOOSIT B MPOCBET KULLIEYHMKA, HO eCcru,
HECMOTpPsl Ha MOCTYNNeHe MOHOB HaTpusi B XMMyC KoHuUeHTpauust Na* B npoceeTe
KMLLeYHVKa cocTaBnsieT MeHee 133Mmonb/n, BcacbiBaHMS B ABeHaALATUNEPCTHOM
KMLLKE (haKTU4ECKM HEe NMponcxoauT. Munopuyecknin cMHKTEP CTPOTrO KOHTPONMpyeT
nepeMelLleHne KOHLEHTPMPOBAHHOIO, HACbILLEHHOIO XUMyca 13 Xernyaka B ABeHaa-
LLaTUNEPCTHYIO KMLWKY. BmecTe ¢ TeM npvBpaTHUK HE SBNSIETCS CEPbEe3HbIM NPensaT-
ctevem Ansi Bogbl. Boga, HacklweHHasi noHamy Na* MoxeT nepemelatbesi 06paTHO
B >KEMyOOoK (YacTUYHO 3a CHET anddy3nm) n «aobmpaeT» 0OCMOTUYECKM aKTUBHbIE Ya-
CTULbI M3 XKenyao4Horo cekpeta. B npouecce ganbHenwero NpoxoXaeHns no Kuey-
HUKY XMMYC OCTaeTCs N30TOHUYHbIM nnia3me. ocne Toro Kak KULWEeYHOe CoaepXumMoe
CTaHOBUTCS1 M30TOHUYECKUM HauMHatoT paboTaTb MexaHU3Mbl aKTUBHOIO TpaHcnopTa
Yyepes CnmM3ncTyo 060MOYKY KULLIEYHMKA.

MuTbe yncTou BoAabI

Mpu NUTbE YMCTON BOApI 3a CHET OCMOTUYECKOTO rPaMeHTa yCneBaeT BCachl-
BaTbCHA TOMbKO O4YEeHb HebOMbLLOe ee konuyecTeo. Coaepxrmoe NULLEBapUTENBHOMO
TpakTa ObICTPO CTaHOBMTCS M3OTOHUYHBLIM Onarogapsi NOCTYNIIEHWIO B HEFO OCMOTUYE-
CKV aKTUBHbIX BellecTB. B xxenyake Bcerga gobasnsitorcst noHel H n Cl', @ ocHOBHble
MOHbI, MOCTYMNarLLMe B XMMYC (B paccmaTpvBaem nNpumepe B BoAy) B ABeHaauaTunep-
CTHOM kuwke, — 310 Na*n HCOs'. B pesynbrate 6onbLuas YacTb BoAbl BCACbIBAETCS B
TOLLEN KMLLIKE NYTEM M30TOHUYECKOM peabcopbumm. MexaHnam BcacbiBaHUS NPUHLMN-
arnbHO TaKoW Xe, KaK B MPOKCMMarbHOM M3BUTOM KaHanbLie HedpoHa.

Takum 06pa3om, BHavane opraHusM MPUBOAUT COAEPXKMMOE MuLLeBapu-
TEeNbHOro TPakTa K M30TOHWYECKOMY COCTOSIHWMIO, @ 3aTeM, aKTMBHO TPaHCMOPTMPYA
Na* Bcrieq 3a HUM 3aTArMBaET BOAY, COXPaHSs NMOCTOSIHCTBO OCMOISAPHOCTU UHTEP-
CTULMAanboW XMOKOCTU (MHaye roBopsi, coxpaHsas romeoctas). MNocnencteusiMun Gbi-
CTPOro BcacbiBaHUA BOMbLIOrO KONM4ecTBa YMCTon Boabl MOrmn 6bl ObITb HabyxaHne
1 rnbenb KNeTok U/unm MONTHMEHOCHOE HEKOHTPONMpyeMoe yYBENMYEHNE BHYTPUCOCY-
AncToro o6LEma KpoBu.

Mpwu nepopanbHOM BBeAEHUM GbICTpee BCero Ha4MHaeT
BCacbIBaTbCH U3OTOHMYECKUIA PacTBOP.
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BcacbiBaHue SNIeKTPONnToB B KULLEYHUKe

BcacbiBaHue Na*

B opraHmame Na* — aT0 OCHOBHOW KaTWMOH CO3AatoLLMI SMEKTPUYECKUIA MO-
TeHLUMan BHEKNETOYHON XUAKOCTU (U NNasMbl N MIHTEPCTMLMS) MO OTHOLLEHWIO K BHY-
TPUKNETOYHOMY NPOCTPaHCTBY. B kneTke otpuuatencHbin 3apss (-40mB), a B nHTEp-
CTULMM — NONOXMTENbHbLIN (+4MB). KOHUEHTpauust HaTpusi opMupyeT OCMOMAPHOCTb
BHEKINETOYHOM XunakocTu. B rpybom npubnmxerHun, B 60MbLUMHCTBE KIMMHNYECKNX CU-
Tyauui, OCMONSIPHCTb Nna3mbl 6nnska K yaBOEHHOW OCMOMNAPHOCTU MO HATPUIO.

Na* co3gaéT aneKTpuyecknini NoTeHUnan BHEKNeTOYHOM XUOKOCTH.

KOHLleHTpaLIMﬂ HaTpuAa onpeagensdeT oOCMONAPHOCTb
BHEKNETOYHOM XXUAKOCTH.

OnekTporeHHbIN TpaHcnopt Na*™ (v Boabl).

B HopmanbHbIX (pM3MONOrMYecknx yCrioBUsIX OCMOSISIPHOCTb XMMyca Mnpu-
GrnkaeTcst K OCMOMNSPHOCTU LMTOMNNa3Mbl 3HTEPOLIMTOB, TO ECTb OCMOTUYECKUI rpa-
OMeHT oTcyTcTByeT. [1o3TOMy OCHOBHOW OBWXKYLLEW cunol nepemelyaroen Na* B
KNeTKy SBMNSETCS pa3HOCTb 3NEKTPUYECKMX noTeHumanos. B knetke 3apsag -40mB, a B
xumyce +3MB. STOT CNOCOO NepeHoca Ha3bIBAETCA SMEKTPOreHHbIM TPaHCMOPTOM U
SIBMSIETCS OCHOBHbLIM B NepemMeLLleHnmn noHoB Na* 13 kuevHnka B MUHEPCTULIMIA.

[nsi Toro, 4TOGbl ANEKTPOreHHbIV TPaHCMOPT OblN BO3MOXEH B KMETKE HEMPEPbLIBHO
OOmKHbI paboTaTh HaTpuii-kanneBble HACOChI, MOMNyYatoLmMe SHEPTUIO 3a CHET rMapo-
nm3a AT® noa gevicterem Na*/K*-ATdasbl. PaboTaeT AByxaTarnHbIli NepeHoc:

1. MNop penictBmeM anekTpuyeckoro noteHumana Na* noctynaert B KNeTky M3 XMMyca;
2. MocTtynuBunii B kneTky Na* HemeaneHHo BbIOpackiBAeTCs B U3 KINETKU B UHTEPCTU-
uui noga aenctemem Na*/K*-ATdasbl.

Kak Tonbko 13 xumyca yaansitotcsi MoHbl Na* mexxay XvMycoMm v anuTenmnemM KULWeYHU-
Ka BO3HMKaET OCMOTUYECKUIA rpaaueHT 1 Boaa crneayet 3a Na*. Takum obpasom Bca-
CblBaHWe BOAbl NPOMCXOAUT OAHOBPEMEHHO ¢ BcacbiBaHneM Na*, 1 ocMonsipHOCTb
XUMyca He MeHsieTcsl. B ABeHaLaTMNepCTHOM KMLLIKE NITOTHbIE KOHTaKTbl Nponycka-
FOT YacTb NOrMOLLEHHbIX MoHOB Na* oGpaTHO B NPOCBET KULLIEYHMKA, U, ECIM KOHLIEH-
Tpaumus Na* B npocBeTe kuLieYHMKa cocTaensieT MeHee 133 MMonb/n, BcackiBaHWs
dhakTnyeckn He npomcxoauT. Crninmancras ob6orouka NoaB3O0LLHONM KULLIKU MMEET MIoT-
Hble KOHTaKTbl, HE MPOMycKatoLLMe MNOorToLLeHHbIe MOHbI Na*t 06paTHO B KULLEYHUK, 1
30€eCb BCacbiBaHWE HATpUSA NPOAOSKAETCA AaXKe €CMY ero KOHLEHTpaLUmMs B MpocBeTe
KULLEYHMKA HWKe 75MMonb/n.
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BcacbiBaHve BoAbl B KMLLEYHMKE — 3TO OCMOC B MEXKIETOYHOE NPOCTpaH-
ctB0. OCMOTHYECKUA rpagneHT BO3HMKaET 13-3a NOBbILLEHHOW KOHLIEHTPaLMN MOHOB
Na* B MeXXKneToYHoM npocTpaHcTBe. MpaaneHT dhopMupyeTcs 3a cHET paboTtbl Na*/K*
- AT®a3bl HenpepbIBHO yAansoLen 13 KNeTkn B MEXKINETOYHOE NPOCTPaHCTBO NOHbI
Na* npoHuKatowme B 3HTEPOLIMT CO CTOPOHbI LLETOYHOM KariMbl. BonbLuas YacTb oc-
MOCa OCYLLECTBMSAETCH Yepe3 NMoTHble KOHTaKTbl anvKanbHOW KariMbl anuTennarns-
HbIX KNETOK, a Takke 4epe3 camu knetkn. OcMoTuyeckoe ABWKEHWE BOAbl CO3daeT
NOTOK >XWAKOCTW Yepes MEXKINETOYHOe NpOoCTpaHCTBO. B utore Boga okasbliBaeTcs B
LmMpKynupyoLlen kposnu. MakcumarnsHO ynpocTuB MOXHO ckasdaTk: «Boga cnenyer 3a
HaTpuemy.

Yyactue Na* B KoTpaHcnopTe

Tonbko dpyKTO3a MMEET KaHanbl ANs AMddY3Mn 13 KULLEYHMKA B SHTEPO-
unT. OcTanbHble MOHOCaxopa, aMUHOKUCOTbI, AMNENTUAB! U TPUNenTUabl nocTyna-
0T B OPraHU3M TOMbKO 3a CYET BTOPUYHO-aKTMBHOIO TpaHcropTa (KoTpaHcropTa).
KoTpaHcnopT (CUMMopPT) — 3TO NepeMeLleHne BeLecTBa ogHoBpeMeHHO ¢ noHom Na*
BHYTPb KneTku. [BwxyLuel cunoi nepemeluatoLen Na* B knetky siBnsieTcs pasHoCTb
anekTpuyeckmMx noteHumanos. B kneTke 3apsg -40mB, a B xumyce +3mB. 3TOT cro-
cob nepeHoca Ha3bIBaETCS AMEKTPOreHHbIM TPAHCMOPTOM U SBMSETCA OCHOBHbLIM B
nepemeLleHMn noHoB Na* u3 kueyHuka B MHEPCTULMIA. Pa3HOCTb aneKkTpuyeckux
noTeHuManoB co30aéTcs Kanuin-HaTpueBbiM HACOCOM, KOTOPbIN, Kaxabli pas yaansas
N3 KMNeTkM TPU MOHa HaTpus BMYCKaeT B KMETKY TOnbKo ABa MoHa kanus. KotpaHc-
MOPT BbINOMHAETCA BbicOKocneunduniHbiMu benkammn-nepeHocunkamm. [ns rmoko3sbl
M aMUHOKMCITIOT CYLLECTBYIOT pasnuyHble Oenku-nepeHocumkn. benok-nepeHocuHmk
npucoeaunHsieT noH Na* ogHOBpeMEHHO C TPaHCNOPTUPYEMbIM BELLECTBOM CHapYXu,
3aTeM nof AencTBMeEM aHeprum BxoxaeHust Na* B kneTky nponcxoamT KoHdopmaums
6enka n TpaHcMopTMpyeMoe BeLLECTBO MnepemeLlaeTcs B knetky. [locne nepeHoca
6enok-nepeHoCUMK MPUHUMAET UCXOAHYI0 (hOPMY W MOMOXEHNE OTHOCUTENBHO Krie-
TOYHOWM MeMbpaHbl, 1 CHOBa roToB K paboTe.
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AKTVBHbBIV KOTPAHCNOPT UCMONb3YET Pa3HOCTb AMEKTPUYECKNX MOTEHLMAaNnoB
MeXay XMMYCOM U 3HTEPOLIMTOM MPY 9TOM OAHOBPEMEHHO C MOMEKYNOW FMIOKO3bI U
aMVHOKMCIOTbI B KNETKY nocTynaeT noH Na*.

KoTpaHcnopT nepeHocuT ioKo3y, ranakto3dy, aMUHOKUCIOThI B KNETKY 13
NPOCBETA KMLUEYHMKA TakkKe Kak M3 NPOKCMManbHOro U3BUTOrO KaHanbLla HedpoHa.
[ns pasHbIX rpynn aMmmMHOKUCNOT CyLLeCcTBYIOT 5 6enkoB-nepeHocymkoB. Cneumnduny-
HOCTb 6Genka onpeaenseTcs MOnekynApHbIMK XapakTepucTnkamm ammHokucror. Cko-
POCTb KOTPaHCNOpPTa 3aBUCUT OT KOHLEHTPaLMM HaTpus B MPOCBETE M OT aKTUBHOCTU
paboTbl kKanMeBo-HaTPMEBOIO Hacoca.

[nsa KoTpaHcnopTa KOHLUEHTpauuMsl HaTpus B NpocBeTe
KULUEYHMKA JOJDKHA ObITh Bbille YeM B KIeTKe.

YyacTtue Na* B kOHTpTpaHcnopTe

Mpwu koHTpTpaHcnopTe noH Na* Kak 1 nNpu KoTpaHcnopTe nepemMeLlaeTcsi ¢
HapYy>XHON CTOPOHbI KNETOYHON MeMOpaHbl BHYTpPb. TpaHCMOPTMpyeMOe BeLLeCTBO
npun 3ToM BbIGpacbIBaeTCs U3 KNETKM HapyXy. B npouecce anddysmm HaTpus BHYTpb
KMNeTKN NpomncxXoanT KoHdopMmaums benka-nepeHocymka 1 B 3TOT MOMEHT TpaHCrop-
TMPyeMOe BeLLeCTBO NepemeLlaeTcs 13 Krnetkv. 3atem 6enok-nepeHocyrK 3aHmmaeT
NCXOQHOE MONOXEeHNE OTHOCUTENBbHO KIETOYHOW MEMOpaHbI.
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Bo Bcex cnyu4asix, korga moH Na* BKNo4€éH B npouecc KoTpaHcnopTta
WIM KOHTPTpaHcnopTta, MoH Na* BHayane nocrtynaeT B KIeTKy,
a 3aTem yaansietcs U3 Knetku ¢ nomouwbio Na'/K*-ATPasbl.

BcacblBaHve HaTpus B KULLEYHMKE YBENMYMBAETCS MO4 AeicTBMEM anbao-
cTepoHa. B oTBeT Ha Aervapartaumio HagnovYeYHNKU CEKPETUPYIOT anbaoCTePOH. B Te-
YeHue 2-3 YacoB anbAOCTEPOH aKTUBUPYET (DEPMEHTbI M TPAHCMOPTHbIE MEXaHU3MbI
pasnuyHbIX BUOOB BCACbIBAHUS HATPUS KMLIEYHbIM anuTenvem. MNMoBbiweHne Bcachl-
BaHUWsI HATPUS YBENUYMBAET BCacklBaHUE MOHOB Xfopa W BoAbl. TOT adhdeKT anbao-
CTEpOHa B TONCTON KULLKE MO3BOMSAIOT HE TEPSTb HATPUIA, BOZY U XIOp C (hekanusimu.

BcacbiBaHue Apyrux KaTMOHOB.

MoHbI KanbLms akTYBHO BCacbIBAKTCS B KPOBb B ABEHAALATUNEPCTHON KALL-
ke. BcacbiBaHne kanbuys, KOHTPONMPYET NapaTMpeonHbIi FOPMOH, BbipabaTbiBae-
MbIli MApaLLMTOBUAHBIMU XXene3amu 1 ButamuH D. MapaTupeongHbIi ropMOH akTUBK-
pyeT BuTamuH D, 4TO 3Ha4MTENbHO YBENUYMBAET BCaCbiBaHME KarnbLKs.

MoHbI xenesa akTMBHO BCACbIBAKOTCSt U3 TOHKOTO KWLLIEeYHMKa. Kanui, marHui, aktme-
HO BCacbIBalOTCs Yepe3 CnM3NCTYH OBOMoYKy KuweyHuka. OpHOBaneHTHbIE MOHbI
BCACbIBAKTCSA Jlerye n B OOMbLUNX KONMMYECTBAX YeM [BYXBaIl€HTHbIE MOHbI. Bcachl-
BaHWe MOHOB KanbLusi He npesbiwaeT 1/50 oT BcacbiBaHWsi MOHOB HATPUS.

Mpy HanNM4MKM kaHanoB CroCOGHbLIX MPOMyCcKaTh KAaTUOHbLI ABWXYLLEN CUMON OKa3bliBa-
eTCsl SIBMSIETCA Pa3HOCTb AMEKTPUYECKUX NMOTEHLManoB co3naBaemasi pabotoin Na*/
K*-ATdasbl. B knetke 3apsag -40mB, a B xumyce +3MB. Mocrne nocTynneHus B KneTky
KaTVOHbI NepemMeLLaoTcsa B uHTepcTmumin. [ina Ca*™ u ana H* cywecteytoT ATdasHble
HacoCbl — 3TO MEPBUYHO-AKTVBHbIVA TPAHCMOPT, APYrMe KaTMOHbI NepemeLlatTcs 3a
CYET BTOPUYHO-aKTMBHOMO TPaHCMOpTa, — 3TO KOHTPTPAHCMOPT OCHOBAHHbIN Ha CO-
npsikeHHOM BxoxaeHun Na* B kneTky.

BcacbiBaHve aHNOHOB.

AHVOHbI 1 B nepByto ovepedb MoH Cl- noH GukapboHata HCOs3™ Bxogat
HernocpeacTBEHHO B MEXKIETOYHOE MPOCTPAHCTBO Yepe3 30HY MIOTHLIX KOHTaKTOB
nop, AencTBMEM 3IEKTPOXUMMUYECKOTro rpaamneHTa. MocTynneHve aHWOHOB B KIETKY
OCYLLECTBINSIETCS 3@ CYET CUCTEM BTOPUYHO-aKTUBHOMO TpaHcnopTa. Mpu TpaHcrnopTe
aHMOHOB BO BCEX Crlyyasix UCMOMb3yeTCsl IHEPTUST ANEKTPOXMMUYECKOTO rpaaMeHTa
cosgaBaemasi paboton Na*/K*-ATdasbl.

Oco6GeHHOCTU Ha Pa3HbIX YPOBHAX KULLEYHUKA

B >xenyake Boga 1 3NeKTPOnUTbI He BCacbIBaOTCS.

B aBeHagLaTMNEPCTHOW KULLIKE aKTMBHO BCaCbIBAOTCA GOMbLUMHCTBO OBYX-
BaneHTHbIX 1oHoB (Ca*?, Fe*2, Mg*?). Mpu NoCcTynneHn rmnoocMorsipHoro XxmMyca
CEKpPETUPYETCA HATPUN, a NPU MOCTYMIEHUN TMMNEPOCMONISIPHOMO XMMYyca CEKpeTUpy-
eTcs Bofa.
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B ToLlen kuike BcacbiBaeTcst GukapboHaT 1 camblii GonbLLIOKN, NO CpaBHe-
HUIO C OpYrMU OTAeNamm KuLeyHnka, oO6bEM BOAbI U SMEKTPONUTOB.

B noaB3a0LLIHON KMLLIKE BCAChIBAOTCS COMM XKENMYHbIX KUCMOT U BUTaMuH B12.

B ToncTown kvwke HET NuLleBapeHnsi, BCacbiBalOTCA BoAa M XJopua, HaTpus.
OCHOBHOE KONMMYeCcTBO BOAbl U XMOPUAA HATPUS BCacCbIBAKOTCA B BOCXOAALLEW W
ronepeyYHo-000404HOW KuLLKe. ToNCTas KULLKa B OTBET Ha NOBbILLEHWE KOHLIeHTpaLmm
anbAoCTepoHa B KPOBW YBeNMUMBaeT peabcopbumio HaTpusi U BOAbl U CEeKpeuuto
kanus. Mpu avapee noBbIWEHHasA cekpeuys kanus n BbukapboHata npuBOAUT K
HOPMMPOBAHUIO TMMOKANUMUN U METABONTYECKOro aumnao3a.

BcacbiBaHMe BOAbI U 3NEKTPONUTOB B KULLEYHUKE —
ynpaBnsieMbI NpoLecc, HanpaBneHHbIN Ha noaaepXaHue
NOCTOSIHCTBa BHYTPEHHEeN cpeabl opraHu3ma.
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1.5 Mouku

1.5.1 YcTponcTBO 1 KpoBOCHabxeHMe noyek

Ecnu yepes nueBapuTenbHbIA TPAKT B OPraHnU3m MOCTyNatoT BOAA U Ariek-
TPONUTBI, TO MOYKM yOAnNsT BCe NuwiHee. Movkn nogaepxvMBarT BOAHO-3MEKTPO-
NUTHBIA roMeocTas opraHuaMa. Kpome Toro, npu 06bIMHOM MUTAHWU B OpraHu3me
yernoBeka 00pa3yloTcst MPoayKTbl MeTabonuMama «Lnaku» B HOPME BblAensieMble
noykamu, npumepHo 1200 MUNnMocmonen B CyTK. OTO KOHEYHbIe NPOAyKTbl paclue-
nneHusi 6enkoB (MOYeBMHA, KpeaTUHMH, MOYeBas KUCNOTa, MOHbI cynbdata, docdara,
amMmMoHua 1 T. 4.). 9t 1200 MocM HeobxoaMMo yaansTb U3 opraHuama. KoHueHTpa-
LSt MOYM MOXET ObITb B YETbIpe pa3a BbilLie KOHLEHTpaLmn nrasmbl. COOTBETCTBEHHO,
npv 0ObIMHOM MUTaHUM 300POBbLIN OPraHU3M LOMMKEH BbIAENUTbL HE MEHEE NUTPA MOYN.

WTak, novku peLuaroT ABe 3agayu:
1. MopaepxnBatoT BOAHO-3NEKTPONUTHBIN roMeocTas;
2. ExxepgHeBHo yganstoT 1200 MOCM TOKCMYHBIX METAOONNTOB.

[ns pelueHns nepBov 3aga4m MOXHO Obifno Obl, MCNONb3yst MEXaHN3MbI aK-

TMBHOIO TpaHCMopTa 9KOHOMHO yAanuTb U3 KPOBW M3OLITOK HATpMsA 1 BOAb!l. Beinor-
HeHvie BTOPOW 3a4ayn HaMHOro CroXxHee. Tokcuyeckme npodykTbl MmeTabonuama He-
NpepbIBHO BbIAENATCA B KPOBb BCEMU OpraHamm 1 TkaHsiMU. COOTBETCTBEHHO MOYKM
NMOCTOSIHHO OYMLLIAIOT BECb OOBEM LIMPKYNUPYIOLLEN KPOBMU.
OuuLLeHne Nnasmbl OT TOKCUYECKMX NMPOAYKTOB MeTabonmnama nponcxoamT B ABa atana:

1. duneTpauus;

2. Peabcopbuus.
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DyHKUMOHaNbHasA CTPYKTYpa NoYkn — 3To HedppoH. HedpoH cocTounT ma:
1. Knybouka;
2. Kananbua;
3. CobupaTtensHoi TpyGodKku.
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B nouyeyHbIx knyboukax noa AaBneHWEM M3 KPOBWU «BbDKMMAETCHA» ynbTpa-
duneTpart, MHave HasblBaeMblii NepBUYHOM MOYON. PUMBTPYIOTCSA BCE BELLECTBA, 3a UC-
KntoyeHnem 6enkoB nnaamvbl. [lanee no mepe NpoxXoXaeH s No KaHarnbly HedpoHa 13
ynbTpadchunsTpaTa BO3BpaLLAETCs B KPOBb HY>KHOE KONMYECTBO BOAbI, 3MEKTPONMTOB,
FMOKO3a U aMUHOKMCIIOThI, @ M30bITOK BOAb! 1 SNEKTPOSNIUTOB BMECTE C TOKCUYECKUMU
npogykTtamu metabonmama obpasyoT BTOPUYHY MOYY 1 yAansoTcs U3 opraHuama.

B TeueHune cyTok B noyeyHbix knyboukax obpasyetcs 180 nuTpoB ynbTpa-
duneTpaTta, a B kaHanbuax peabcopbupyercsa 178 — 178,5 nutpos. 1,5 — 2 nutpa
yaansietTcs n3 opraHnamMa B Buge moun. O6bEmM nnasmbl — Bcero 3. Takum obpasom,
B TEYEHME CYTOK BECb OOBLEM LMPKYNMPYIOLLEN Nna3mbl B OpraHn3mMe noasepraeTcsi
unbTpaLMM U OYMCTKE OT TOKCUYHBIX NMPOAYKTOB MeTabonuama 60 pas. OgHoBpe-
MEHHO MOYKN MPOBOAAT KOPPEKUMIO KUCITOTHO-OCHOBHOTO UM BOOHO-3MIEKTPONUTHOIO
romeocrasa.

[Ba TMna He(ppOHOB — KOPKOBbIE U HKCTamMmeaynnsipHblie

lOKcTamepynnsApHbIi
HedpoH

KOPKOBbIV C/1oM

KOPKOBbIV Crion

KopkoBbliin

MO3roBOW C/I0M
OCMOTWYECKNI FPaANEHT

MO3roBov cnov

06upatenbHas Tpy6ouKa
I
I
I
I
|
|
|
l
J
I
I

B HTEPCTULNN

B cTpykType nodku BbIAENSIOT ABa Crosi, KOPKOBLIA M MO3roBov. KopkoBbIl
CrNoWi — HapYXXHbIN, HAXOAUTCS NOA Kancynown noyku. Mo3roBow Cnown — BHYTPEHHWUI,
HaxoouTCsl CO CTOPOHbI MOYETOYHUKA. Ha rpaHuue MOo3roBoro M KOpKOBOIO Crosi
NPOXoAsT ornbarowme BeHa 1 aptepus. 75% HedpoHOB pacnonoXeHbl B KOPKO-
BOM Croe noYkn. ATV HePPOHbI Ha3bIBAOTCA KOPKOBLIMW. Y KOPKOBbIX HE(hPOHOB B
BEPXHWE CIIOM MO3rOBOrO CIOsi MOYKM OMYCKaeTCst TOMbKO YacTb netnu MeHnu. 25%
HedPOHOB Ha3bIBaAKOTCS tOKCTameaynnspHeiMu. KOKCTa- o3HavaeT «psgoM, OKOMo».
Kny6o4kn aTnx HedhpOHOB pacnofnioXeHbl B KOPKOBOM Crioe BOMU3W rpaHuLbl C Me-
OYyNnspHbIM crioeM, a ANuHHas netnst [eHne npoxoauT Yepes BeCb MO3roBOW Crow
noykn. bnarogaps YHKLMOHMPOBAHUIO OKCTaMeaymnspHbIX HE(POHOB B MHTEP-
CTMLMM MO3rOBOTO CIOSI MOYKM CO34aETCH OCMOTUYECKWIA rpagueHT. [na co3gaHus
BbICOKOM OCMOMSIPHOCTU OpPraHnM3M MCMONb3yeT MOYEBUHY U HATPUIA. AKBOMOPUHbI
B CeHke cobuparenbHon Tpybouku nog AeACTBUEM aHTUANYPETUYECKOro ropMoHa
MEHSIIOT MPOHMLLAEMOCTb ANs Boabl. Ecnu npoHMuaemocTb Bbicokasi TO Boga Mnog
OENCTBMEM OCMOTUYECKMX CUI YXOOUT B MHTEPCTULMIA U 3aTeEM BO3BpaLlaeTcs B
KpOBb. [oyka BblAeNsAeT KOHLUHEHTPUPOBAHHYO MOYY.
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11.5.1.1 KpoBocHabGxeHue noyku

MoyeyHbIi kpoBOTOK — 31O 20% cepaeyHoro Beibpoca mnm 600-800 mn/MuH.
Macca aByx noyek 300r unum 0,4% ot macchl Tena. K nouke noaxoguTt nodyevHasi apre-
pusi, ncxogsiLas n3 GproLLHOro otaena aopThl. B noyke noyevHast aptepust 4enutcs Ha
MEXOOMEBLIE apTEPUN, 3aTEM MEXOONBKOBbIE, KOTOpble 0bpasytoT ormbatoLume apTe-
pvn. OrmbatoLme apTepum NPOXOAsSiT MO rPaHMLE KOPKOBOTO U MO3TOBOIO CIOSi MOYKM
1 KpoBOCHabxatoT HedppoHbl. OT HedpoHa KpOBb OTTEKaeT B ormbatowme BeHbl. U3
ornbaroLLmx Mo MEeXA0MEBbIM B MOYEYHYIO BEHY U Aariee B H/XKHIOK MOITYHO BEHY.

BblHOCAWan
apTtepuona

KOPKOBbIN C/1ON

Orunbatowan
apT

epua Orubatowan aptepus

\l

Orvbatowas BeHa

Orubatowan BeHa

MO3roBou csioun

MpuHocawasn
apTepuona

(npAmble cocyapl)
(NpAmble cocyapl)

nepuTybynapHble Kanuinapbl

nepuTy6ynApHble KanuUANApbI

KpoBocHabxeHune HedppoHa yHMKansHo. Ha ogHy apTepuarnbHyo IMHUKO No-
crnepoBaTeflbHO «HacaXeHbl» ABe KanunnsipHble cetn. 3 ornbatoLuelt aptepym Bbl-
XOOMT MPVHOCALLAa apTepuona noYeyHoro krybouka, oHa BXOAUT B kancyny boywve-
Ha, TaM pacnafaeTcs Ha CeTb KIyBOoYKOBbIX KanumnapoB. KnyGoykoBbie kanunnsipbl
BbIXO4A U3 Kancyrnbl boymeHa BnagatoT B BbIHOCSLLMIA COCYA. OTOT BbIHOCSLLNIA COCyq
Knyboyka MMeeT B CTEHKaX CIov LIMPKYNAPHO pacrnonoXeHHbIX rmagkux Mol M'cro-
norvyecku ato aptepuona! Obpatute BHUMaHUe, CeTb KITyGO4KOBbIX Kanumnnsipos Ha-
XoOuTCHa Mexay OBYMS apTepvonamu. bnarogapsa Takomy yCTPOMCTBY B Kanunnsipax
knybouka nogaepxmeaeTca rngpoctatnyeckoe gasneHne 60mmHg npu konebaHusx
CUCTEMHOro apTepuarnbHOro gaeneHus ot 75 go 160mmHg. BeiHocswas aptepuona
knyboyka BHOBb ObBpasyeT CeTb KanumnspoB COMPOBOXAAIOLLUMX M3BUTON KaHanel,
HedpoHa. JTa YacTb KanunnspHOW CeTn HedpoHa Ha3bIBaETCS «MepuUTyOynsapHbIMU
Kanunnapamuy. Kanunnsapbel Ha y4acTke, rge OHW COnpoBOXAatoT netnto MeHne u no-
BTOPSIOT MyTb HUCXOOSLLErO Y BOCXOASALLEro CErMEHTOB Ha3blBalOTCH «MPSiMbIMU CO-
cyaamuny. Beicokoe rmgpocTtaTuyeckoe gaBneHvie B kanunnapax knybodka (60mmHg)
obGecneyrBaeT Knybo4KOBYKO PUNbTPALMIO, @8 HU3KOE AaBrieHne B NepuTyOynspHbIX
kanunnapax (13 mmHg) co3gaért ycnosusa ans GeicTponi peabcopbummn XuakocTu.
YnpaBnsigs cConpoTUBIIEHWEM MPUHOCSLLEN U BbIHOCALLEN apTepuor, NMOYKK perynu-
pYIOT rMapocTaTuyeckoe AaeneHne 1 B Kiybo4ykoBOW, U B NepUTYOYNApHON Kanun-
NAPHBIX ceTax. Takum obpas3om ckopocTb dunsTpaumm 1 peabcopbumm MeHseTcs B
COOTBETCTBMU C TOMEOCTaTN4ECKMMMN NOTPEBHOCTAMM.
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KpoBocHaGxxeHune HedpoHa

KOPKOBbIN CNiou
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B cootBetcTBMM C (PyHKUMEN NOYKa MMEET OCOBEHHOCTM KpOoBOCHabxeHus. Kpo-
BOCHabxeHne HedpoHa GepéT Havano u3 orvbaroLlenn apTepun, a 3aBepLUaeTcs B
ornbatoLLen BeHe.

KpoBocHabxeHue noyeyHoro knyoouka.

Ona cospgaHusa B knybouke adhheKTMBHOIrO OUNLTPaLMOHHOIO AABIEHNS U
NPUHOCALLMIA, N BLIHOCALLMIA COCYA B COCTaBE CTEHKN MMEIOT CITOW MbILLEYHbIX BOIO-
KoH. ObBa cocyaa aBnaTCa apTepronamu.

KpoBocHabxeHne NpoKcMMarnbHOro M3BUTOrO KaHarbLa NpeacTaBeHo CEThIO Kanui-
NSIPOB ONreTalLWwmnx kaHanew.

Bpoonb netnu Menne npoxogsaT AnvHHbIE NepuTyOynspHbIe Kanunnspbl NOBTOpSOLE
HanpaeneHve kaHanbLua obpasytoLero aty netnio. o anvHe neputybynsapHble Ka-
NUNMSpbl COOTBETCTBYHOT NeTrne eHne.

KpoBocHabxeHne guctanbHOro U3BMUTOMO KaHanbla MpPeAcTaBieHO CETbio
KanunnspoB onneTalrLwmnx kaHaneL.
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11.5.1.2 YcTponcTBo HehpoHa

B cooTBeTCTBUM CO CTPYKTYPOM U (PYHKLUMEN Mbl PACCMOTPUM HEPOH MO

YacTaMm:

120

1. Knybouek;

2. MpokcmanbeHbIA N3BUTON KaHaneL;

3. Hucxopsawasa Yactb netnu 'eHne;

4. TOHKMIA cerMmeHT BocxoasiLero otaena netnu eHne;
5. ToncTbIi cermeHT BocxoasiLero otaena netnu leqne;
6. [luctanbHbI U3BUTOM KaHaneu;

7. CobupartenbHasa Tpybouka.
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11.5.2 Kny6ouek

Kny6oyek — aT0 coeamMHNTENBHOTKaHHas Kancyna, BHYTPY KOTOPOWN HaxoauT-
cs1 KanunnsipHoe cocyaucToe cnneteHne. Kancyna knybodka, unu kancyna boymeHa
OTKpbIBAETCS NPOTOKOM B MPOKCMMarbHbIA M3BMTON KaHaney,. B kancyne BoymeHa
NPONCXOANT TOMNBKO UNsTpaums 1 HUKakon peabcopbumun. KanunnspHoe cnneteHne
krnybo4ka oTnnyaeTcst OT OCTarnbHbIX Kanunnsapos. Bo-nepBbiX, 1 NPUHOCALLNNA, U Bbl-
HOCSALLIMI COCy[ ABNAETCA apTePUONOoN. OTO NO3BONSET BHE 3aBMCUMOCTU OT CUCTEM-
HOro apTepuanbHOro AaBreHns NnogaepxmeaTth B knybouke acbdekTmBHoe dunbsTpa-
unoHHoe faaenexuve. (Lenb 180n dpunstpata B CyTKM).

& BblHOCALWAA apTepunona I'IpOKCVIMa)'IPHbIVI
n3suToNn

KaHaney

MOYEeYHbIi

boymeHa

NpUHOCALLas apTepunona

Btopas 0co6eHHOCTb COCTOUT B CTPOEHUN KiyBOo4KOBbIX Kanunnspos. CTeH-
Kn KnyBO4KOBbIX KanumnnspoB 06pasyroT TPEXCNOWHbLIN (PUNBTP.
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11.5.2.1 Kny6o4koBbil counsTp

BA3ANbHAA
MEMBPAHA

SHAOTENMOLNT

noaouUMT
noaouUmuT

BHyTpeHHWUIA cnont dmnbTpa — 3TO0 (hEHEeCTPUPOBaHHbIE SHOOTENUOLUTBI
KanunnsipoB Mo4YevHoro kryboyka. QHOOTENVOUMTLI KanUsSpPOB COAEPXKUT ThiCSUM
HebonbLUNX oTBepcTuii-peHecTp. Yepes dpeHecTpbl Nerko npoxoouTt Boga W pac-
TBOPEHHbIE BellecTBa kpoMe Genka. PeHecTpbl HenpoHvuaeMbl Ans 6Genkos ns-3a
oTpuLaTenbHOro 3apsaa rMUKoKanukca Ha NoBEPXHOCTU MeMBpaH 3HAOTENMOLIMTOB.
Monekynbl 6enka Toxe HecyT oTpuuaTenbHbiin 3apsa. OamMHakoBble 3apsiabl OTTaNKu-
BatoTCH.

CpenHuii crion ob6pasoBaH 0asanbHON MeMOpaHOM KanunisapoB NoYe4YHOro
knybouka.

BasanbHas MmembpaHa ob6pa3oBaHa ceTbio UbpUn konnareHa n NpPoTeor-
nrKaHoB. Yepes s4eiikun 3To CET MOryT NMPOHUKaTb BOAA U MOMEKYrbl PACTBOPEHHbIX
BewecTB. basanbHaa membpaHa ycnewHo npensaTcTByeT unbTpaumm 6enkos nnas-
Mbl — 32 CYET BbICOKOIO OTpULIATENbHOrO 3apsiaa, CBA3aHHOMO C MPOTEeornMKaHamu.
HapyxHbii croi counbTpa 06pasytoT nogouuTbl. [ogoumnTel — 3TO KNETKUM BHYTPEH-
Hero anuTenusa kancynel boymeHa. MogounTel NopaepuBaT Kanummnspbl Kiy6ouy-
Ka B NPOCTpaHCTBe Kancyrnbl boymeHa n npu 3ToM onnetarT Kanunnsp ¢ HapyXHOMW
CTOPOHBI 6asanbHON MeMbpaHbl MHOTOYUCIIEHHBIMI KHOXKamu». Mexay aTvMK Bbl-
pOoCTaMu-HOXKaMM COCEOHMX KIETOK OCTalOTCH «OUNLTPALIMOHHBIE LLENy LLIMPUHOM
20-50HM. KneToyHble MembpaHbl NOAOLUMTOB B 30HE (hOpMUPOBAHUSA (OUNBTPALIMOH-
HbIX LLenen cogepat 6onbLuoe KonmM4ecTBo rmykonunuaos. OnurocaxapyiHble «Bop-
CUHKU» TFIMKONUNAOB BbICTYNAKT B MPOCBET PUIMLTPALIMOHHBIX LLenen. YrneBoabl
KINeToYHOM MemMOpaHbl HECYT OTpULIATENbHBIN 3apsaa 1 OTTankMBaKT OTpULaTeribHO
3apshKeHHbIe YacTuLbl. YIMeBoaHYH 000MOYKy KIETKM Ha3blBakoT MMUKOKaNUKCOM.

MpoHUKHOBEHME GENKOB B MEPBUYHYIO MOYY NPeaoTBpaLLaeTcsi C MOMOLLBI0
Tpéx cnoeB membpaHbl Knybouka.

HedpoTnueckuit cmHapom — 370 NoBbILLEHWE MPOHNLIAEMOCTY CTEHOK KiTy-
©6o4koBoro unsrpa Ans monekyn 6enka. [ns 3TOro 4OCTaTOMHO yTpaTUTh OTpuULa-
TenbHble 3apsabl B obrnactu otBepcTui dunbstpa. Monekynel ansbymmnHa MeHbLue
OTBEpCTUI hunTpa 1 Npu OTCYTCTBMM OTPULIATENBHOIO 3apsiAa ferko NpoxoasaT Ye-
pes nopbl. HapylieHve 3apsiga membpaH MoXeT BbiTb CEACTBMEM BOCNANEHUs 1nm
MHTOKCMKaLWW.
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11.5.2.2 Cvnbi CTapnyHra no OTHOLLEHUIO K Kanunsisipy No4Ye4YHoro Kiybo4ka

3akoH CTapnuHra ans kanunnspa nogpobHo onucaH Boiwe [11.2.5.4.]
[ns Toro, 4ToObl ONEPETLCS Ha Y)Xe PaCCMOTPEHHbIM MaTepuarn KpaTko HanoMHUM
3akoH CtapnuHra o comnsTpaummn n peabcopbumm B kanunnspe. Kak B nrobom gpyrom
Kanunnape unstpaumsa n peabcopbumsa B Kanunnspe nodeyHoro knybouka saBucut
OT B3aMMogencTBus YeTblpéx cun CtapnuHra.

rngpocTaTyeckoe OHKOTUYECKoe
AaBneHne naeneHne
MHTePCTULMANbHOM MHTePCTULMANbHOM
KNAKOCTM XNAKOCTM
= L
Kanunnsap
rnapocTatmyeckoe OHKOTUYeCcKoe
nasneHue [naBneHve
nnasmbl nAasmbl

YeTblpe pasHoHanpaeneHHble cunbl CTapnuHra onpenensitor WUHTEHCUB-
HOCTb NepeMEeLLEHNS KUOKOCTU Yepes CTEHKY Kanunnspa.
Qf = Kfe[(Pc — Pi) — o*(1rc — mi)]
1. Pc — rugpocTtatnyeckoe faBneHune XunakocTu BHyTpU kanunnsapa. J1o
[aBrieHne CTPEMUTCS BblAaBUTb XUAKOCTb U3 Kanunnsipa B UHTEPCTULMIA.
2. Pi-rugpocratnyeckoe gaBneHne MHTepCTULManbsHOM XXUOKOCTU.
3. TC—KONMNOVAHO-OCMOTMYECKOE AaBMEHME B Kanunsipax.
4. TTi—KONNoOMAHO-OCMOTUYECKOE OABMEHNE B MHTEPCTULNN.

B TkaHsx opraHuaMa B cpegHeMm pe3ynsTupylollee unbTpaLMoHHoe AaB-
nexHve B kanunnspe coctaensier 0,3mmHg. B 6onbluMHCTBE OpraHoB (KPOME MOYeEK,
Mo3ra u nevenmn) 99,95% TpaHckanunnsapHoro obmMeHa NponcxoauT 3a CHET anddy3nm
BOAbl U PaCTBOPEHHbIX BELLIECTB B 060MX HanpaeneHusx. Punsrpaummn n peabcopbumm
B GonbLuMHCTBE opraHoB noasepraetcst Bcero 0,05% ot o6béma Bcelt KpoBY NPOXoas-
Len no kanunnsipHomy pycny. B uenom opraHname 3a cyTku — 310 coctaenset 20m.
18n peabcopbupyetcs B kKanumnnspbl, a 21/CyT BO3BpaLLAETCA B KPOBb M0 NuMdaTtnye-
CKV/M coCyham.

e  CKOpOCTb KanumnnsipHou cpuneTpauum — ans opraHuama B Lenom — 20n/cyT.;

e CKOpOCTb kanunnsipHon peabcopbunm — ons opraHnama B Lenom — 18n/cyt.;

e BosBpar xmMgKkocTn B KpOBb MO NumMdartMyeckum cocygam — afns opraHusma B
uenom — 2n/cyT.

Mo4eyHbIN KPOBOTOK — 3TO Beero 20% MUHYTHOro o6bEMa KpoBoobpaLLeHUs MPY 3TOM

B TEYEHME CYTOK B NOYEYHBbIX Kryboykax o6pasyetcs 180nmTpoB ynsrpadunsrparta, a

B kaHarnbLax peabcopbupyetcs 178-178,5nm1TpoB.

3akoH CTapnuvHra npogornkaeT AeCTBOBaTb Y MOYEYHbIX KiyBo4kax, HO COoT-
HOLLIEHME CUI NPUHLMNnansHO MeHsieTcs. [napocTaTtnyeckoe AaBneHne B Kanunnsipe
knyboyka — 60mmHg, B kancyne boymeHa — 18mmHg. OHkoTuyeckoe B Kanunnsipe
— 32 mmHg. B pesynbrate achdhekTBHOE UNBTPALIMOHHOE OABIIEHNE COCTaBMSET —
10mmHg. 3-3a BbICOKOW NPOHULLAEMOCTM CTEHKM KIyGOYKOBOrO Kanunnspa ans Beex
pacTBOPEHHBIX BELLECTB, OCMOTUYECKUM rpaaueHToM npeHebperaem. Pesynstupyto-
Lee AaBrieHve dunsTpaumm B knybouke 10mmHg.
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orvbatowas aptepus

rmgpocraTnyeckoe fasneHue
B Kanunnape B Kancyne18mmHg

OHKOMuYeckoe
oassieHue  32mmHg

Kanunnspb!

BbIHOCALLAA
aprepuona

npuHocAWas
apTtepuona

Karncyna
boymeHa

NPOKCMMAasbHbIN
N3BUTON KaHaney

Pesynbtupyioulee naBneHue ¢punsrpauum B Kny6ouke 10mmHg

Mo4vyBCTBYIMTE pasHuULy:

KanunnapHas dunstpaums ans scero opraHnama — 20 m;
KanunnapHas dpunsrpaumna B nodkax — 180 n (120 mn/muH);
PunsTpauLMoHHOE AaBrneHne B TKaHAX Bcero opraHmama — 0,3mmHg;
dunbTpaunoHHoe AaeneHune B novkax — 10mmHg.

MoppepkaHMe NOCTOAHCTBa CKOPOCTU chunbTpauum.

CkopocTtb knyboukoBon cunsrpauum (CK®P) onpenenser achdekTMBHOCT
paboTbl novek. B Hopme rmgpocTaTnyeckoe AaereHve B kanunnspe knybodka co-
craBnsieT 60mmHg. Takoe BbICOKOE AaBneHve NoAAEePKUBAETCS 3a CHET yrnpaBneHns
TOHYCOM MpUHOCSLLEN 1 BbiHOCALLElN apTepuonbl. CKP octaétca B npegenax dumano-
JIOrMYeCKoN HOpMbI NP KonebaHWsaX apTepuanbHOro AaeneHus ot 75 ao 160mmHg.
Camoperynsaumio nodeqHoro kposoToka n CK® obecneurBaoT mexaHuambl o6paTHOm

CBSA3M OKCTarnomepynsipHoro annapara (KOrA).
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BbiHOCAWanA
apTepuona

MpuHocAwan
apTepuona

[OucTanbHbin
N3BUTOW KaHanew
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11.5.2.3 FOkcTarnomepynspHbIA annapat

FOkcTarnomepynspHbI annapat — 3TO COBOKYMHOCTb KMETOK NMOYKM, perynu-
pytowmx CK® n npoagykumio peHuHa. FOkcTa — o3HavaeT «psgom, okoroy. HOkcta-
rMOMEPYIAPHBIN — 3HAYUT: «pAAoOM ¢ Knybodkom». B coctas FOIA BXxoadaT tokcTarmno-
MepynsapHbIe KMEeTKM 1 KNeTkM nroTHoro natHa (macula densa). FOIA pacnonoxeH
B6MM3m knybouka, B TpeyronbHrKe, Mexay NPMHOCALLEN 1 BbIHOCSLLEH apTepronamm
1 N3rMboM AMCTarnbHOMo M3BMTOrO KaHanbLa.

Macula densa (nnoTHoe NSITHO) pacnonoxeHo B obnactu m3rvba auctanb-
HOrO M3BWUTOrO KaHanbLia HedpoHa Mexdy MPUHOCSLLE 1 BbIHOCSLLER apTepuonamu.
KrneTkn nnoTHoro natHa pearnpytot Ha n3meHeHne KoHueHTpauum NaCl B move. OTBeT
peanuayeTcs ynpasnsoLLMMU UMMNYNbCaMM K KOHCTPUKTOPaM MPUHOCALLEN U BbIHOCS-
LLIeVi apTepuror 1 CUrHaNoOM Ha BblAeneHre/BbipaboTKy peHnHa toKCTarnoMepynapHbIMy
KrneTkamu.

OkcTarnomepynspHble npuHocALan
KNeTK s, apTepuona

Kanunnapbl Kny6ouka

M V3BUTOW KAHAJIEL]

AVNCTANbHbBIN U3BUTOW KAHANEL]

NoAOLUTDI

MPOKCMATIbHbI

FOkcTarmomepynspHble KMNeTky HaxoAasaTCs B CTEHKax MpUWHOCALLEN apTe-
pvonbl knybouka, 3TO KNETKX rmagkon MycKynaTtypbl, yTpaTuBLuMe CnOCOBHOCTb K
COKPALLIeHWIO, OHM OCYLLECTBISAIOT CUHTE3, XPaHEHWEe U CEKPeLMI0 PeHuHa, U apu-
TPOMNO3aTMHA. BbIBpPOC peHVHa NPOVCXOAUT B OTBET Ha CTUMYNAUMIO agpeHanuHoM,
yMeHblUeHre abcopbauum xnopuga HaTpusi, Ha CHKEHVE OAaBMeHUs B Kanunnspax
kny6ouka.

11.5.2.4 YnpaBneHue hmnsTpauMoHHbIM AaBrieHueM

PaccmoTpum ponb NprHOCALLEN U BEIHOCSLLEN apTepuon B perynsauum cko-
pocTu knybo4koBor dunsTpaumnn. [MaBHbIN perynaTtop noToka KpoBu Yepes Kiybou-
KOBble Kanunnspbl — nNpuHocsLwas aprepuona. Ecnv oHa He okasblBaeT conpoTuB-
neHns (MOMHOCTBIO AMnaTupoBaHa), AaBneHve B KIyOOo4KoBbIX kanunnapax Oyaer
paBHO AaeneHuto B ornbatowlen aptepmmn. Ecnm npuHocsLas aptepuona norHocTbo
cna3mmpoBaHa KpoBb B Kanunnsipbl He MPONAET M HUKAKOro AaBMNEHUs B Kanunnspax
BoOGOLe He OydeT. Ynpasnss CONpPOTUBMAEHMEM MPUHOCALLEN apTepuonbl HedpoH
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nogaepXxuBaeT NpPUTOK KPOBU B KNyGOYKOBbIe Kanunnspbl B npegenax gpuanonorn-
Yeckow HopMbl Npu KonebaHusax apTepuanbHoro Aaenenus ot 75 o 160mmHg. 3a
CYET perynaumMm TOoHyca BbIHOCSLLEN apTepuorbl CO3OaéTca ConpoTvBreHne obe-
crneuynBaoLLee co3daHne aaeneHus 60mmHg B kanunnapax knybouka. Obecneuns
dunsTpaumio cuctema rnomepyno-TyeynsapHoOro KpoBocHabxeHus «He 3abbiBaeT» n
npo peabcopbumto, NO3TOMY Mocre BbIHOCSLLEN apTepuornbl rMapocTaTuyeckoe Aas-
neHve B NeputybynsapHbix kanunngapax nagaet go 10-14mmHg. 3To HamHoro Hmke
OHKOTNYECKOro AaBneHnsi 6enkoB nNna3mbl HAXOAALWMXCH K kanunnspe. B pesynerarte
neputyBynsapHble Kanunnsapbl HUYEro He BbIAENSIOT, TONbKO BCAchIBalOT, BCAChIBALOT,
BCaCbIBaloT.

80 mmHg nepuTyoynsapHbie 14mm|.|g 3 mmHg
Kny6ouKoBble 60 Kanunnspb
Kanunnspbl mmHg

BblHOCALLAsA
apTepuona

apTepwiona
npuHocALas

ornbatowasn aptepusa
orubatolLan BeHa

pesucmop JIAMNOYKa pesucmop

R, R, 1=Y
Inile

nocsienoBatenibHOe NOAKIKYeEHNE Pe3nNCTOPOB U JTaMMOYKN

OcTaétcs 06bscHUTE 3a4eM Ha cxeme npuBeféH 3akoH Oma ans yyacTtka
Lileny NOCTOSIHHOTO TOKa C NOcneaoBaTeNlbHbIM NMOAKMHYEHNEM CONMPOTUBIEHNIA?

[Oeno B ToMm, uTO BblgatoLmiics pusmk leopr CumoH Om paccmarpusan anek-
TPUYECTBO KaK >XUAKOCTb TEKYLUYK Mo Tpybodkam 1, BCEMU HaMM ropsiHo NoOUMBbIN
3akoH [lMyasénns >Xana Jlym Mapu — 3to YacTHbIV criydan 3akoHa Oma. 3akoH Oma
NO3BOJISIET HAM AApYe MOHATb, YTO MOTOK KPOBU B CUCTEME KPOBOCHAOXXEHUST HedhpoHa
3aBMCUT OT CYMMbI COMPOTUBIIEHUI, TOYHO TaKKe, KaK TOK B 9MeKTpuyeckon Luenu. Ap-
KOCTb NaMribl 3aBUCUT OT CUIbl TOKa, Kak BenmdmHa CK® ot notoka kposu. Mbl MoxeM
MEHSATb SPKOCTb NaMmbl MEHSISI COMPOTMBMEHNE Noboro pesnctopa B OTAEMbHOCTU
unu gByx cpagsy. Vitak, aHeprusi ABWXKyLLasi KPOBb Yepe3 HEPPOH 3aBUCUT OT Pa3HOCTU
AaBneHun mexay orvbaroLlen aptepven n ormbatrollert BeHon. Tok KpoBU NO Kanuri-
nsipaMm HedpoHa obpaTHO NPONOpLIMOHANEH CyMME COMPOTUBIIEHUIA NMPUHOCALLEN U
BbIHOCSILLEV apTepuorn, a AaBleHNe Ha KaXKOoM MoCreayolwemM yqacTke 3aByUCuT OT
TOrO Ha CKOMMbKO CHU3WIOCh Ha npeabiayleM. B cTporom cOOTBETCTBUM C 3aKOHOM
npupoabl He(pOH pacxodyeT MakCMMyM AaBreHust Ha ounsTpaumio B Knybouke, a
HeBOoMbLLO OCTaTOK A1 MPOABWKEHMS KPOBU MO NEpUTYBYNApHBIM Kanunnspam. Tok
KPOBM B NepuUTyOynspHbIX Kanunnspax crnabbiii, aBneHne Hu3koe, a peabcopbuusi
orpomHas (4yTb MeHbLue 180n/cyT).
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MapannensbHoe noaknoYeHUe UM obLEeCTBO paBHbIX BO3MOXHOCTEN.

Tak ycTpoeHo kpoBocHabxeHne HedppoHoB. Bce HedpoHbl kpoBocHabxae-
Mble 13 OOHON ornbaroLLen apTepmmn Bo3BpaLlaLLme KpOBb B OOHY OrmbatoLLyto BEHY
MMEIT OOUHAKOBLIM Nepenan AaBrneHun Ons opraHvsaumm krnyboukoBon dunsrpa-
uun. Tem He MeHee, B Npeernax nvetoLmxca BoamoxHoctern KOIA kaxagoro HedpoHa
ynpaensisi TOHYCOM MPUHOCSLLEN N BbIHOCSILLIEN apTepuon perynupyeTt ckopocTb KITy-
©04KoBOW ounbTPaLUm.

orvbatoLasn apTepus

ornbatolLas BeHa

PeHVH — aHrMoTeH3MHOBOE B3auMmogencTBme.

Benok-dpepMeHT peHnH ¢ monekynsapHown maccon 37 k[a coctout m3 340
aMUHOKMCIOT. BbipabaTbiBaeTcs oKCTarnoMepynspHbIMU KneTkamu, CeKpeTupyeTcs
B KpOBb. PEHUH — 3TO NepBoe 3BEHO B LIENW N'yMOpPasibHOrO MeXaHn3Ma perynsaumm m
yBenuyeHns CK®. BoibpacbiBaeTcsa B KPOBb B OTBET Ha CHWXEHWE AaBNeHus B Npu-
HocsiLLen apTepuorne. BcTynaet B peakumio ¢ aHIMOTEH3MHOrEHOM. AHIMOTEH3MHOTEH
— Bernok n3 knacca rmobynvMHoB, cocToUT 13 453 aMMHOKUCIIOT, MOCTOSIHHO Bblpaba-
TbIBAETCA B KPOBb MeYeHbto. [py B3anMOOeNCTBMM PEHUHA C aHTMOTEH3MHOTEHOM
obpasyeTcsi HeakTUBHbIN AeKanenTun aHrMOTeH3NH-I. AHrMOTeH3uH-1 nog aencremem
aHrMoTeH3nH-NpeBpaLlatoLlero dpepmeHTta (Ald) npespallaeTcs B akTUBHbIN TOPMOH
aHrMoTeH3nH-ll (rMNepTeH3uH, UM aHrMOTOHUH). AHMMOTEH3MH-II cyxaeT KpoBeHOoC-
Hble€ COCybl 1 CTUMYITMPYET CEKPELIMIO anbA0CTEPOHA HAANOYEYHMKAMU.

AHIVOTEH3UH NpeBpaLLaoLLmMin PepmMeHT — MeMOpPaHHbIN NPOTENH, NPOTEO-
TNIUTUYECKN BbICBODOXAAEMbIV C KNETOYHOM NOBEPXHOCTM LIMHKOBOW MeTannoacrepa-
301. AHIMOTEH3UH-NPEBPaLLALLNA (PEPMEHT JTOKaNM30BaHHbIA B HA MembpaHax 3H-
OOTEeNVs COCyAOoB, rMaBHbIM 0OPa30oM Nerkux, a Takke B TKaHax noyek. AlNd asnsaetca
OVdYHKUMOHAnNbHbIM hbepMeHToM, oTwwennsas C-koHUEeBOW AMNenTua OH NepeBoauT
aHMMOTEH3NH-I B aHMMOTEH3WH-II, CUMNbHBIN NPeccopHbIN NenTua 1 paspyLlaeT rmno-
TEH3UBHbIN NenTua — OpagnKnHUH.

20% nna3mbl NpoXoAsiliert No Kanunmnsipam NnoyYeyHoro knyboyka npespa-
waetrca B unerpatr. MiHaye roBopsi, NpOCTO-HANPOCTO BblAABMMBAETCS B Kancyny
BoymeHa 4yepes «ablpsiBble» Kanunnspbl knybodka. B knyboyke dunbTpyroTcs Bce
BelllecTBa, 3a UcknoyeHnem 6enkoB nna3mel. B kancyne boymeHa Hukorga Huakom
peabcopbuunn Her.
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11.5.2.5 Pe3tome no kny6o4ukoBoun chunsrpaumm:

e B kny6o4kax obpasyerca 180n dmnsrpara unv nepBUYHON MOYN B CYyTKY;
o  KnyGoukoBblIi unbTpaT Mo COCTaBy MAEHTUYEH Nna3me 6e3 6enkos.

B kny6oukax npoucxoguTt Tonbko unsrpaums.
B domnbrpaTt yxoaut 20% nnasmbl npoxoasien Yepes noyku.
Kny6o4koBbIl ¢punbTpaT No cocTaBy MAEHTUYEH
nnasme 6e3 6enkos.

Bcé. bonbLue B novke Hukakon dunstpaumm HeT. Besa dounstpaumst npovcxo-
OWT TonbKo B knyboukax.

OTanHbIN INUKPU3.

HopmarnbHoe cocTosiHMe knyBo4KoBOro cunbsTpa 1 COXpaHHble MeXaHU3MbI
camoperynsumn obecneumsatoT obpasoBaHune KknyboukoBro dunsTpata 13 nnasmbl
co ckopocTbto 180n B cyTkM mnu 120 Mn B MUHYTY. ECNn OYMLLIEHHBIN OT «LUNaKoB»
duneTpaT He byaeT HeMeaneHHO BO3BPaLLaTbC B KDOBEHOCHOE PYyCrio, TO 3@ BOCEMb
MUHYT 13 obpalueHns ByaeT ucdesatb nuTp nnasmbl. O4eBMOHO, YTO TaKoW Temn
noTEPU XUAKOCTM ObICTPO NPUBEAET K KaTacTpode. B Hopme cyTo4HOE KONMYecTBO
MOYM COCTaBMISIET MEHee OAHOro NpoLeHTa oT 06bEéma knyboykoBoro dwnsrparta.
99,2% cpunerpaTa peabcopbupyeTca B kKaHanbLax HedpoHa.

Kny6oukoBasa ¢unbrpauua KaHanbuesas peabcopbuma

Iuypes

A
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11.5.3 NMepexogum k peabcopbunmn

Mouykm oBpasytoT knybo4KoBbIV domnsTpaT co ckopocTeio 120 mn/muH (180 n/cyT).
Ho aT0 — nonpgena, BTopas NonoBMHa Aena CoCToMT B TOM, YTOObI BEPHYTb MOYTY BECb
mnbTpaT B KPOBEHOCHOE PYCrO0, HO OCTaBWTb B MOYE TOKCUYECKMe NPOoAyKThbl MeTabo-
nmama (1200mocm/cyT), n3bbITOK BoAb! 1 anekTponutoB. CKOpOCTb BO3BpaLLeHns 00si-
3aTenbHO JoMmKHa OblTb paBHa CKOpPOCTU chunbTpaumn. B NpoTMBHOM criyyae MOXHO
O4eHb BbICTPO NMOMePETh OT AermapaTaumnm, Kak ot xonepsbl. Knyboykosas dovnsrpaums
NpoLIecC NPOCTON U MOHATHBIN, KaKk NepeHOC BOAbl B AbIPSBOM BeApe: YTO ycnenu Ao-
HECTV — BEPHYINOCb B KPOBEHOCHOE PYCIO, YTO MPOMUIOCh Yepe3 AbIpKy — unsTpar.
BosBpat chunsrpaTta B KpOBEHOCHOE PYCr1o CroKHEee, MOTOMY YTO BKIto4YaeT B cebs Asa
npouecca. Bo-nepsbix peabcopbumsa dunbtpata us KaHanbLa B UHTEPCTULIMIA MOYKM,
a BO-BTOpPbIX peabcopbums U3 HTepcTuums B kanunnsp. Peabcopbums 13 nHTepctu-
LUMs B Kanunnsp nNpoLecc OYeHb MOLLHBIA B 3HAYUTENBbHOW CTENeHW onpenensowmi
XKN3HeCnocobHOCTb NOYKN. Ecnv NnponsonaéTt 3agepka XMOKOCTU B TKaHU MOYKKW, 3TO
NPVBEAET K MOBbILLEHWIO AABMEHNS B OpPraHe, Haxo4sLLerocs B NIOTHOW Kancyrne — Ha-
PYLUMTCS MUKPOLMPKYNAUmMS, 1 Byaet aesopraHnsoBaHa paboTa noyku.

PeaGcop6uus B neputyOynsipHblie Kanunnspbl
Beiwe, roBopsi 0 kriy60o4koBON unbTpaummn, Mbl BCrIoOMUHaNU cunbsl Ctap-
NMHra ans kanunnsipa.

rugpocTaTnueckoe OHKOTUYECKOE
AaBneHue pasneHve
VHTEPCTULMANbHOI VHTePCTULMANbHOI
KUAKOCTM KU[KOCTU
=~ L
Kanunnasap
ruppocTaTnueckoe OHKOTIMYECKOE
AasneHve nasnexne
nnasmbl nnasmbi

B knyboukoBbIX Kanunnspax ruapoctatMyeckoe AaeneHue JocTuraet
60mmHg 1, kak MMHMMYM, Ha 10mmHg npeBbiwaer cymmy Bcex cun CrapnuHra
CTPEMSALLMXCHA BEPHYTb XUAKOCTb B Kanunnsp. B nepnTybynapHbIX kanunnapax Ha-
NpoTVB, AOMUHUPYET KONMOMAHO-OCMOTMYeckoe AaBneHvne 6enkos nnasmel. Konno-
MAHO-OCMOTMYeCKoe AaBneHve 6enkoB nnasmbl B NepUTyBYnsApHbIX Kanunnspax co-
ctaBnseT 32mmHg. 3TO 3HaYNTENBHO BbILLE YeM B APYrUX Kanunnspax opraHuama.
Takoe BbICOKOE AaBrieHne Mornyyunnochb Mnocne Toro, kak Nponas Yepes Kanunnspbl
kny6oyka kpoBb notepsna 20% BoAbl U pacTBOPEHHbIX BELLECTB, HO MOMHOCTHIO CO-
xpaHuna 6enkun. bonee Toro, peabcopbumm XMAKOCTN B NEPUTYOYNAPHbIE Kanunsapsbl
Oyaoet cnocobcTBOBaTh MMAPOCTAaTUYECKOE AaBNEHNE MHTEPCTULMANBHON XUAKOCTU.

Pe3toMe no kanunnsipHon peabcopoumn.

CooTHoweHne cun CTapnuHra B nNepuTyOynspHbIX Kanunnspax TakoBo,
YTO B HUX MOJMHOCTLIO OTCYTCTBYET hunbrpaums. CymmapHas peabcopbuumsi B nepu-
TybynspHble Kanunnsapbl COOTBETCTBYET knyboukoson dunstpaun. CyTouHbIN 00b-
&M peabcopbunm — 3TO CyTOUHbI 0OBEM KIyGO4YKOBOM (OUMETPaALIMN MUHYC ANYPE3
(180n — 2n = 178n). MNepuTyOynsapHbIe KanUNNAPbl HAYETO HE BbIAENSIOT, TOMbKO
BCaCbIBaOT, BCACbIBaIOT, BCACbIBAIOT.
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MHTeHcuBHasa peabcopbums B nepuTybynspHble Kanunnsapsl — Heobxoaum-
Moe ycroBue paboTbl MOYeK, NMOCKONbKYy BeCb dunbTpaT peabcopbrpoBaHHbI 13
KaHanbLeB B MHTEPCTULMAaNbHOE NPOCTPAHCTBO NOYKN AOMKEH ObiTb HEMEANeHHO
BO3BpALLIeH B KPOBEHOCHOE PyCro.

O61BLEM peabcopbuumn B nepuTyOynsipHbie Kanunnsapbl
paBeH 06bLEMY Knyb6oUuKoBOM (hunbTpaLmm 3a BbIMETOM Anypesa.

MpubnuantenbHo 178n B CyTKM.
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11.5.4 NpokcnmanbHbIA N3BUTOM KaHanew,

_OJIOTHbI KOHTAKT

T r———

I
<
o

rOKOo3a

*  WHTEPCTULMIN

MPOCBET KAHAJIbLIA

B Hopme B MpokcMmanbHOM M3BMTOM KaHarnbLie MOMHOCTbI peabcopbupy-
IOTCA aMUHOKMCIOThI 1 Moko3a. OgHOBpeMEeHHO 13 kaHanbua peabcopbupytotca
65% HaTpua 1 Bogpl. [noLaab anukanbHOM NOBEPXHOCTY KNETOYHbIX MeMBpaH 3Ha-
YUTENbHO YBENMUYEHA 3a CHET Pa3BUTOM LLETOYHOM KariMbl. MemOpaHb! KNeToK BKIHo-
yatoT B cebs bonbLLoe KonnM4ecTBo HENKOB-NEPEHOCUMKOB M TPAHCMOPTHBIX KaHaoB.
Hawnbonbluee konnyecTBo 6enkoB-NnePeHOCHNKOB BTOPUYHO-AKTUBHOIO KOTPaHCNopTa
HaxoOuTCs Ha anukarnbHol noBepxHocTu, a Nat/K*-Hacocbl pacrnonoxeHsl Ha 6asanb-
HbIX 1 NaTepanbHbIX MOBEPXHOCTSX 3NUTENManbHbIX KNETOK. AnuUTenuanbHbIe KNeTKn
NPOKCMMarbHbIX KaHanbLEeB paboTatoT Kak MOLLHbIE HACOCHbIE CTaHLMM 1 NOTPebnsi-
0T 60MbLUOE KONMYECTBO aHEpPrn. MHOXECTBO MUTOXOHAPWIA HEMPEPLIBHO CUHTE3N-
pyeT AT®, koTopasi ckasy e mcnonbayetcs ATdason Na*/K*- Hacoca. imeHHo pabo-
Ta Na*/K*-Hacoca obecnedvBaeT yoaneHne U3 KaHanbLeB MOYKM NoYTU BCEN Macehbl
BOAb! 1 3rEeKTponuToB 0bpasytolumx Kny6oykoBbI dunbTpart. MepBbii 1 OCHOBHOW
aTan TpaHcrnopTa, 3TO HernpepbiBHOE akTuBHOe yaaneHne Na* u3 snutenvansbHon
KNEeTKM B MHTEPCTULManNbHOe NpoCTpaHCTBO. B pedynkrate BHyTpW KneTku popmupy-
eTcsa oTpuLaTenbHbIv 3apsag B 40MB. B kaHanbLe noTeHumMan cocTaBnsieT NpMMepHo
+8MmB. OTa pas3HOCTb MOTEHLMAnoB U SBMSETCS 3MEeKTPOABMKYLLEN CUMON nepemMe-
LaoLen pacTBOPEHHbIE BELLIECTBA B KIETKY M3 KaHanbua. [nsa peabcopbuum rmo-
KO3bl M1 @aMUHOKUCIOT U3 KaHarbla OpraHM3m UCMonb3yeT MexaHU3M KOTpaHcrnopTa.
Benok-nepeHocuuk npucoeamHsieT noH Na* oqHOBPEMEHHO C TPaHCNOPTUPYEMbIM BE-
LLIECTBOM CHapy»u, 3aTeM Nnop, EVCTBMEM SHEPrMn BxoxaeHns Na* B kneTKy npovc-
XOAMT KOHhopMaLumsa 6enka 1 TpaHCMopTMPYEMOE BELLECTBO NEPEMELLAETCS B KIeT-
Ky. lMocne nepeHoca 6enok NpMHUMaET UCXOAHY POPMY U CHOBa roTtoB K paboTte.
M3 kneTkn KaHanbLEBOro aNUTENUS B MHTEPCTULMANBHOE MPOCTPAHCTBO [NoKo3a U
aMUHOKMCIOTbI CBOGOAHO AndpyHAMPYIOT Yepes KaHanbHble 6enku. B cooTBeTCcTBUM
C 3aKOHaMK OCMOcCa BOAa CrieqyeT 3a pacTBOPEHHbIMU BELLECTBAMMU.

Ha Bcém NPOTAXEeHUN NPOKCUMaribHOro U3BUTOro KaHanbua
HpOXOAﬂI.I.WIVI no HemMmy pacTBop ocTaércs U300CMOJIAPHbLIM Nna3me.
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MPOKCMManbHbIN AUCTanbHbIN
M3BUTON n3BUTON

Kancyna
KaHanew Eoyl\%Ha KaHaney

A _N
Na K* H,0 HCO; Cl
rMOKOo3a aMUHOKWCOTbI

cobupaTtenbHas Tpy6ouka

netns leHne

H+ opraHunyeckue
KNCOTbl 1 OCHOBaHWA

Co CcTOpOHbI BcacbiBatoLLel MOBEPXHOCTU KaHANbLEBOrO ANMTENNS MeXKIe-
TOYHbIE LLUENN OTCYTCTBYIOT. BOKOBbIE MNOBEPXHOCTWN ANUTENUAanbHbIX KNETOK BONN3un
OT LUETOYHOW KalMbl «CLUMTBI» Mexay cobon HUTSMWU Benka MHOFOKpPaTHO nepexo-
AAWUMN U3 OAHOM MeMbpaHbl B Apyryto. B pesynbrate anmkanbHble NOBEPXHOCTU
anuTenuanbHbIX KNeTok 06pasytoT eanHyto, 06LLYH0 BCacbiBatoLLyt MOBEPXHOCTbL. OO-
NacTb KNETOYHbIX MeMOpaH, rae NponCXoauT MIOTHOE CMbIKaHWE KIETOK, Ha3biBaloT
«MMOTHBLIMK KOHTakTaMmy (tight junctions) unn gecmocomamu. MNMNOTHbIE KOHTaKTLI HE
MO3BONSIOT BELLECTBAM, HaXOAALIMMCS B MPOCBETE CBOGOAHO NMPOHUKATL B MEXKIe-
TOYHbIE Lenu. BokoBble MOBEPXHOCTU KIETOK HA MPOTSHKEHMN OT NIOTHBLIX KOHTAKTOB
00 6azanbHoON MeMbpaHbl He Npunexat NAOTHO APYT K APYry 1 06pasytoT MEXKIEeTou-
HOe NMPOCTPaHCTBO. B NpokcMManbHOM M3BUTOM KaHarnbLe NIOTHbIE KOHTaKTbl BbICKO-
npoHuLaemMbl s BoApl. B kneTtoyHon membpaHe Takke MHOro KaHarnos npornycka-
Iowmx Body. B pesynsrate npomMcxoamMT MrHOBEHHOE BblpaBHMBAHWE OCMOMSPHOCTM
KaHanbLMeBOro COAepPXMMOro, LIMTonmnaambl anuTenmnanbHbIX KNETOK U UHTEPCTULNS.
Boga cnegyet 3a ocmonsgmMu. MNNoTHbIE KOHTaKTbl MEXAY KreTkamy NPOKCUManbHbIX
KaHarnbLeB YaCTUYHO MPOHMLUAeMbl A1 MOHOB HEOOMbLLLIOrO pa3Mepa, Takux Kak Ha-
TPUR, XI0P, KANWi, KanbLuii 1 MarHuii, 1 NO3BOMSIIOT UM B 3HAYUTENTBHOM KONMYECTBE
A yHAMPOBaTL B UHTEPCTULIMI. Ha BCeM MPOTAXEHWUN MPOKCUMAnbHOMO N3BUTO-
ro KaHanbLia NPOXOASALLMIA MO HEMY PacTBOP OCTaéTCH U300CMONSApHbIM nnasme. B
nepuTybynspHble Kanunnsapbl Bo3BpallaeTcs 65% M300CMOMAPHOrO Ky6o4KoBOro
duneTpara, Ho yxxe 6e3 TOKCUYHbIX MeTabonmnTOoB.

Ha npoTsieHnn NpoKcUMaribHOro U3BMTOro KaHarnbLa
B NepuTyGynsapHble Kanunnsapbl Bo3Bpalwaetca 65%
M300CMONSIPHOrO KNyGo4YKoBOro cpunbrpara.

TpaHcnopT noHa Gukap6oHaTa, MHTepeceH Mo AByM npuynHam. Bo-nep-
BbIX, 34€Cb yYacTByeT kapboaHruapasa, a BO-BTOpbIX, MOH GukapboHaTa He nepe-
CeKaeT anvikanbHylo MeMBpaHy anuTenmanbHOW KIETKU NPOKCUMAnbHOMO KaHanbLa,
OH 1CYe3aeT B KaHarbLe v NOSBIAETCA BHYTPU KIeTKW. 3aTem Mo kaHary BbIXOAUT B
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WHTEPCTULIMI KaK aHWOH M3 OTpULiaTEeNbHO 3apsXeHHOW LuTonnasmel. B getansx ato
BOMNLLEDOCTBO NMPOUCXOQUT Tak: AnuTenuarnbHble KMeETKM NPOKCUMarnbHOro KaHanbLa
pacxoaytoT MHOro aHeprum anst pabotbl Na*/K*-Hacoca. [ns aToro cuHTesupyetcs
AT® 1 okmcnsieTcs rmokosa. [Npy okMcneHnn rmoko3bl 06pasyroTCs YIMeKUCbiv ra3 n
Bofa. B npucytctBum hepmerTa kapboaHrnapasbl Boga U Yrnekucrblii ra3 MrHOBEHHO
06pasytoT yronbHy KMCoTY. YronbHas KMcnoTa OUCCOLMUPYET Ha MOH Bogopoaa v
noH bukapboHara. brkapboHaT BbIXOAUT B MHTEPCTULMIA KaK aHUOH M3 OTpULiaTernibHO
3apsHKeHHON UMTOMasMbl, @ MOH BOAOPOAAa BbiOpachiBaeTCs B MPOCBET KaHarnbLa Ye-
pes3 anvkanbHyto MembpaHy. [Ins yaaneHus noHa Bogopoaa UCnosnb3yeTcs MexaHnam
KOHTpTpaHcnoTa 3a CHET BxoxaeHus Na+ B kneTky 13 kaHanbLa. B kaHnbLe peakuusi
MOET B NPOTUBOMOIMKHOM HarnpaeneHun. VloH Bogopoaa cnveaetcs ¢ GukapboHaTom,
norny4yaeTcs yrofnibHas KUcrnota. YronbHas KMcroTa B NpucyTcTBum dpepMeHTa kapbo-
aHrmgpasbl pacrnoroXeHHOro Ha anukanbHON MOBEPXHOCTU KMETKM pacnajaeTcs Ha
YIMeKUcnblii ra3 1 Bogy. Tak ucyesaeT 1MoH GukapboHaTa B NpocBeTe kaHarnbLa. VoH
OukapboHaTa Kak 1 nornaraeTcst aHMOHy BNEYET 3a COOON B UHTEPCTULIMI KaTuoH Na™.
[MockonbKy CTEHKM MPOKCMMAarbHOMO KaHarbLa BbICOKO MPOHUL@eMbl ANnst BOAbl OHa
peabcopbupyeTca 13 kaHanbla BMecTe ¢ HaTpuem n bukapboHaTtom. OCMONSIPHOCTb
XKMOKOCTU B KaHarnbLe U B UHTEPCTULLMN NPU STOM HE U3MEHSIETCSI.
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Mpenapatbl cnocobHble MHIMGUpoBaThb KapboaHrapasy CHuKakT peabcop-
OUMI0 B MPOKCUMArbHOM KaHarbLe 1 TeM CaMbIM YBENUYMBAIOT Anypes. ATo Anakapb
1 auesonamug. OTo AOBOMNbHO crnabble AnypeTukun. Bo-nepsbix, ¢ bukapboHaTom pe-
abcopbupyeTcst OTHOCUTENBHO HEGOMbLUAsA YacTb hunbTpaTa, a BO-BTOPbIX, Y HE(po-
Ha Ansa Toro 4Tobbl caenaTh BCE MO CBOEMY, B 3anace eLlé netnsa [eHne, ouctanbHbIn
N3BUTOW KaHanew 1 cobunparensHasi Tpybouka.

[Ounakap6 v auesonamua MHrMGMpyYs KapboaHrnapasy, CHUXaroT
peabcopbuuio B NPOKCUMaribHOM KaHarbLe U TeM CaMbIM
yBenM4nBalT auypes.
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Cekpeums B NPOKCUMaribHOM KaHanbLe.

B npokcumanbHOM kaHamnble nomMuMmo peabcopOummn Bodbl, SNEKTPONUTOB
TTHOKO3bl M @MUHOKMCIIOT NMPOVCXOANT aKTUBHAsH CEKPELMS OPraHNYeCcKnX KUCIOT U oc-
HOBaHMIN. TO B OCHOBHOM KOHEYHbIE NPOAYyKTbl MeTabonmama, KOTopble AOMKHbI ObITb
ObICTPO yaaneHsl 13 opraHuama. Moyka pabotaet nop Aesunsom: «Kposb npolueaLlas
Yepes MoyKy BO3BpaLLaeTCs B CUCTEMHbIV KPOBOTOK ounLLeHHOMy . BHavane, 20% nnas-
Mbl MPOXOASALLEN Yepe3 NOYKN yXoamnT B UnLTPaT, U BCe TOKCUYHbIE METabonuTbI Mo-
naBewve B punsTpaT, yxke He BEPHYTCS B KPOBb, OHM peabcopbummn He nognexar. Ho
3TOr0 HEAOCTATOMHO. V13 NepuTyBynApHBLIX Kanumnspos, ONMeTalLLmMX NPOKCUMarbHbI
M3BUTON KaHarew, 3a CYET CeKpeLmnn yaansTcs U3 KpoBW OpraHnYeckue KUCnoTbl 1
OCHOBaHMUS1, COMW XEMNYHbIX KUCIOT, oKcanatbl, ypaTbl U KaTexonaMmuHbl, Punstpaums B
KnyBoykax nmoc cekpeums 3TX BELLECTB B MPOKCUMAIbHbIV KaHarneL, npyu oTCyTCTBUM
peabcopbuum B obecneumnsatot bbiCTpoe yaaneHve nx ¢ MoYOoun.

B pononHeHue k metabonuTam MOYKU BbIAENSAOT MHOTVE NEeKapCTBEHHble
npenapartbl Uy TOKCUHBI MYTEM HEMOCPeACTBEHHON CEKPeLmn B MPOCBET KaHarbLEB,
Taknm obpasomM GbICTPO oumnLas KpoBb. [N HEKOTOPbIX NpenapaTos, HanpuMmep ne-
HULMNNYHA 1 canuuunaToB, Takoe MHTEHCMBHOE BbiBeAeHWe co3gaeTt npobnemy nog-
AepxaHusi TepaneBTuyecky ahdeKTNBHOM KOHLEHTpaLmiA npenaparta B KpoBW.

Cereuvm B MPOKCUMalibHbIX KaHanbuaxX — yCurieHme AeToKCUuKauuu.

MakcumanbHbIN TPaHCNOPT.

MmaBHOE BELLECTBO, O KOTOPOM FOBOPSAT NMPO MaKCUMaslbHbIA TPaHCNopT —
31O rmoko3a. [Mpu paccMoTpeHUn BOOHO-IMEKTPONUTHBIX HapYLUEHWI THKO3ypus
— 9T0 chakTop yBenuuMBawLWmi anypes. KoHUeHTpauusa rmokosbl B KiybGOYKOBOM
dwuneTpaTe Takasa ke, kak B nnasme. B Hopme 3a Bpemsi npoxoxaeHus dunstpara
no NpoKCcMMarnsHOMY M3BUTOMY KaHarbLly BCS rnioko3a peabcopbupyetcsi. Cnocob-
HOCTb KaHanbLEeBOro anutenus peabcopObupoBaTh rMHOKO3y 3aBUCUT OT KONMYECTBa
6enKoB-NepeHOCYMKOB BTOPUYHO aKTUBHOIO KOTPaHCMNopTa Mioko3bl. MakcumansHoe
KOMMYEeCTBO BELLECTBa B eANHULY BpeMeHU, KOTopoe MOXET bbiTb peabcopbuposa-
HO, Ha3blBAaETCS MaKCUMaribHbIM TPAHCMOPTOM.

MakcrManbHbIN TPaHCMOPT OKO3bl B3pOCHOro B cpegHem 375 Mr/MuH.
CpegHui Temn dunbsrpaumm 125 mr/munH. Ecnn kaHanbLeBasi Harpyska npeBbillaeTt
375 Mr/MuH, n30bITOK rMOKO3bl NOABNAETCA B Moye. [1na 6enkoB-nepeHOCUYKOB ornpe-
OensoWmm pesynsraTt ux paboTbl ABMNSAETCS HE KOHLEHTpauMsl rMoKo3bl B Nnasme
(v kak cnegcTBue B ounbTpaTe), @ abcontoTHOE KONMMYECTBO MUNIIUTPAMM B MUHYTY
NPOXoAALWMX Mo KaHanbuam. Npegen npon3BoanTENbHOCTN GEnKoB-NepeHOCHNKoB
NPeBbILLAETCA Kak Npyu rmneprivkeMmmn, Tak U Npu yBenmYeHnn cKopocTn KryGoyKo-
BoM chunbTpauun. Y GepeMeHHbIX Ha doHe r3MonorMyeckon rmnepeonemMmnm npu
HOpMarbHON KOHLIEHTpaLMK TTHOKO3bl KPOBU MOXET HabniogatbCsi IMioKo3ypus 3a
CYET yBENMYEHMST CKOPOCTK KITyOOUKOBOW chunbTpaumn. Y 340poBOro A0HOpa OTAaB-
LIero ofHy NOYKy MakCUMaribHbIN TPAHCNOPT rMOKO3bl yxke He 375Mr/MuH, a 187wmr/
MWH. Y Takoro 4erioBeka B [iBa pa3a MeHbLUe HE(OPOHOB 1, COOTBETCTBEHHO, B [Ba
pa3a MeHbLLe 6enKoB-NepeHOCYNKOB.
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OcmoTnUYeckue anypeTuKu.

Ecnu rmioko3a He peabcopbupoBanacb B MNPOKCMMAarnbHOM KaHanbLe,
OHa ocTaHeTcA B Modye. [lanblue no xogy HedpoHa B anuTenuu kaHanbues 6en-
KV-TPaHMOPTEPbI [MOKO3bl OTCYTCTBYIOT. B COOTBETCTBMM C 3aKOHaMM OocMoca OavH
MUNAMMOSb TIOKO3bl paBeH OAHOMY MWMANMOCMONO. [OCKOmnbKy B MPOKCMMarisHOM
KaHarnbLe CTEeHKM NpoHMuaeMbl A5 Bodbl, Boga ocTaercs C rntoko3on. Ocmonsp-
HOCTb XWOKOCTU B KaHasbLie ¥ B MHTEPCTULMM MpY 3TOM He nameHsieTcs. Ecnn y na-
LMEHTOB C caxapHbiM AnabeToMm Ha hOHEe rMNepriMKeMun NosIBIAETCS MHOKO3ypusi
OHV CTpajaroT OT MOYEUIHYPEHNSA N XKaxKabl.

B HacTosilee Bpemsi mMaBHbIN OCMOTUYECKUA OWYPETMK B KITMHUYECKON
NpaKTUKe — 3TO MaHHUTOM, MO XMMUYECKON NPMPOAE LLUECTUATOMHbIN CINPT, KOTOPbIN
He meTabonmanpyeTcs B opraHmame. OH He BCacbiBAETCH B KULLEYHUKE W NMPU Nepo-
panbHOM npuéme paboTaeTt kak crnabutensHoe. [py BHYTPUBEHHOM BBEOEHUW MON-
HOCTbIO BblAenseTcs noykamv. MaHHMUTOnM, monaBLUMiA B KIyOO4KOBbIN MNeTpaT, yxe
He peabcopbupyeTcs 1 yaansetcsa ¢ Modon. OCHOBHbIM ycroBueM adhekTMBHON pa-
00Tbl MaHHMTONA ABNSETCA COXPAHHOCTb KNyBo4KOBOM hunsTpaumm.
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1.L5.5 NMeTnsa MNenne
Metnsa NeHne u peacopbuuna punsTpara.

Mpu aBw>xeHun no netne leHne us counsrpara
BO3BpallaeTcA B NepuTyoynspHbIe Kanunnapbl
25% BOAbI U paCTBOPEHHbIX BELLECTB.

Metnsa MeHne cocTouT 13 TPEX CErMEHTOB:
1. TOHKOrO HUCXOAALLETO
2. TOHKOrO BOCXOZSILLEro
3. TONCTOro BOCXOASLLETO.

CermeHTbl OTAMYaKOTCA MO OYHKLMN.

11.5.5.1 Hucxopgsawmm otaen netnu lNeHne
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Hucxopsawwuim otgen netnu OgHOPOAHBIA HA BCEM MPOTSKEHWUMU, SIBMSET-
CSsl CNIOWHBLIM TOHKUM CErMeHTOM. 34eCb anuTenuarnbHble KINETKU YNoLLeHHbIE, a
NSIOTHbIE KOHTAKTbl MEXAY HUMW MPOHMLAeMbl TOMbKO Anis Bodbl. Knetkn anutenua
TOHKOIO HUCXOAALLEro CerMeHTa nuLleHbl LWETOYHON KaeMKn, 6eaHbl MUTOXOHAPUS-
MU 1 obnagatT MUHUManNbHLIM YPOBHEM MeTabonmMyeckon akTMBHOCTU. 34echk HeT
HMKaKOTO aKTUBHOTO TpaHcrnopTa. Ha BCEM MPOTSXKEHWN HACXOASILLEro oTAena Yepes
€ro CTEeHKN yXOAUT BoAA M TONbKO BoAa. Ha NpoTshKeHNM HUCXOASILLEro oTAena netnm
lenne peabcopbupyetcs B kanunnsapsl 20% Bogbl. PactBopuTens yxoauT, a pacTeo-
peHHblE BELLEeCTBa OCTalTCs. B pesynsraTe KOHLEHTPaLUsi pacTBOPEHHbIX BELLECTB
HapacTaeT Mo Mepe MOrpyxeHus B MO3roBou Criov noyvku. B obrnactu cocodka, psaom
C TeM MeCTOM rae cobupaTernbHble TPyOOUKM OTKPLIBAKOTCS B Masible Yalleyku, a neT-
na NeHne noBopauyneaeT Ha 180 rpagycoB OCMONSAPHOCTL pacTBopa B NeTre JocTura-
€T MakCcMMarbHOWN BENUYUHBI AN AaHHOTO OpraHu3ma B AaHHbIX ycrnoBusix. [1pu 3Ha-
YnTenbHOM Aervapataumm MakcumarnbHO BO3MOXHAsi OCMonsipHOCTb — 1200mocm/n.
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11.5.5.2 Bocxogawwum otaen netnu MNeHne

Bocxoasawmm otgen netnu l'eHne genvTcs Ha ABa cerMmeHTa, TOHKUIA 1 Tor-
ctbii. Oba cermeHTa BocxoAsiLLen YacTu (TOHKUIA M TOMNCTbINA) HEMPOHULAEMbI Ans
BoAbl. [pu ABWKEHUN MO BOCXOASLLEN YacTu NeTnu unsTpaT CoXpaHaeT OcTaBLLy-
H0CS BOAY, HO TEpSieET paCTBOPEHHble BellecTBa (MPEeMMYLLECTBEHHO MOHbI HATpPUA
n xnopa). Takum obpasom, CHMKAETCS KOHLEHTpauus pacTBOPEHHbLIX BELLECTB B
duneTpaTte U, COOTBETCTBEHHO, OCMONMSAPHOCTL pacTBopa. Ecnu Hucxogsawmn otaen
neTnu, Norpyascb B MO3rOBOW CINOW, TepsAeT Boay v unstpaTt ctaHoBuTcst Bce 6o-
rniee KOHLUEHTPUPOBaHHbIM, TO MOCrie NMOBOpPOTa, MO Mepe MPUONMKEHNs K rpaHule
MO3roBOrO 1 KOPKOBOIO CMOEB KOHLEHTpaLMsi pacTBOpa CHUXaeTcs (3a CHET notepu
pacTBOPEHHbIX BELLECTB). B TOHKOM CermeHTe nepemMeLLeHre NoHa HaTpusi MPONCXo-
OWUT NacCMBHO, 3a CYET rpagMeHTa KoHUeHTpauuin. Knetkn anntenms TOHKOrO BOCXO-
OALLEero cerMeHTa nuLeHb! LWETOYHOM KaeMkn, 6egHbl MUTOXOHAPUAMN 1 obragatoT
MUHMMarbHLIM YPOBHEM MeTabonnyeckon aktuBHocTu. Konnyectso noHos Na+ peb-
copbrpyemoe B TOHKOM CErMeHTE BOCXOASLLEN YacTy NeTnu [eHne HeBenvko.

ToncTbIN cerMeHT BOCXOAsLEen YacTu netnu Nexne

MPOKCUMasbHbI ANCTanbHbINA
N3BUTOW V3BUTOW
KaHaney Kancyna KaHanev,
BoymeHa
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ToncTbIi cerMeHT netnn eHne, HauMHaeTCs C MOSOBMHBI BOCXOASILLErO
otgena. CTeHkn o6pa3oBaHbl KPyMHbIMU anuTenvouuTamn. OTu KneTkn obnapatoT
BbICOKOW MeTabonmnyeckon akTMBHOCTLIO. B MuToXoHApursaxX BbipabaTtbiBaeTcs 6onb-
woe konnyectBo AT®, a Na*/K*-Hacocbl pacnono)XeHHble Ha 6GasanbHON U GOKOBbIX
MOBEPXHOCTAX BblOpackbIBalOT HAaTPUI M3 KIIETOK U CO3AAI0T YCroBMS Ans paboTbl
CUCTEM BTOPUYHO aKTMBHOIO TpaHcropTa. benku BTOpUYHO akTMBHOrO TpaHcnopTa
pacrnonoXeHbl Ha anunkanbHOW MOBEPXHOCTU ANUTENMOLMTOB. Benku KoHTpTpaHcnop-
Ta BblAENSIOT MOH BOAOPOAAa B OOMEH Ha BXOXAEHWUE B KINETKY OAHOIO MOHa HaTpus.
KoTpaHcnopTHble 6enkn ToncToro cermeHTa BOCXOAsLen netny leHne akTMBHO pe-
abcopbupytot noHebl Na*, K n Cl-. B pesynsrate paboTbl 3TMX ABYX CUCTEM BTOPUYHO-
ro TpaHcnopta 25% obLuero konuyecTsa anekTponuTos peabcopbupyetcsa n3 unos-
TpaTa B TONCTOM cermeHTe netnu leHne. B TonNcToM cermeHTe BOCXOAsLLEro oTaena
netnu leHne NOMUMO BTOPUYHO-aKTMBHOMO TPaHCMopTa Yepes3 KNeTkn, Mexay anu-
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TenvouMTamm Yyepes MroTHble KOHTaKTbl npoucxoamt peabcopbuys katnoHos Mg,
Ca?*, Na* 1 K* cpasy B UHTepCTMLanbHOE NPOCTPaHCTBO, a 3aTeM B Kanuunsipebl.

Takas anddy3nsa KaTMOHOB NPOUCXOAUT, MOCKOMNbKY B KaHanbLe co3aaeTcs
nonoXxuTenbHbIn 3apag (okono 8 MB), BO3HMKaoLWMA B pe3yrnbTate HebomnbLUIon yTey-
KN Kanus B NPOCBET KaHanbua Ha doHe molyHon pabotel Nat/Kt-Hacocos. Ca2™ u
Mg?* andyHANPYIOT NacCUBHO Yepes MEXKKITETOUHbIE MPOMEXKYTKU.

_TIOTHDbI KOHTaKT

T ——

MPOCBET KAHAJIbLIA
WHTEPCTULIMN

Bonblwasa yactb peabcopbumm HaTpusi 4Yepe3 anukanbHyld MemOpaHy B
TONCTOM CErMeHTe BOCXOZASILLEro otaerna BbINonHseTcs 6ernkoM-nepeHocHnkom, co-
BMeCTHO TpaHcnopTupytowmnm 1 noH Na*, 2 nona CI- n 1 noH K*. 9toT KoTpaHcnopT-
HbIi GENok anvkanbHON MembpaHbl UCMOMb3YeT SHEPrMO, C KOTOPOW MOHbI Na* no
rpagueHTy KOHLEHTpaUMn YCTPeMIsoTcs B KreTky. VIMeHHO 3TOT KOTpaHCMOPTHbIN
Benok-nepeHoOCYNK SBNSETCS «MULLEHbIO» AN NETNeBbIX AMypeTukoB. dypocemua,
3TakprHOBas kucrnota u bymetaHug GnokupyroT OENCTBME KOTPAHCNOPTHOro Gernka.

TpaHcnopT noHa 6ukapboHara.

B Tonctom cermeHTe BOCXoOdLLero otgena netnum FeHne, KakK ¥ B MpoKcumarnb-
HOM KaHarble NPOUCXOAUT TPaHCMopT MoHa BukapGoHaTta. MexaHu3m TpaHcropTa
TOYHO TaKOW e Kak B NPOKCMMarnbHOM kaHanbLe. MNpu cuHtese AT aHeprust nonyya-
€TCS 3a CYET OKUCIEHUS THOKO3bI. npO}J,yKTbI OKUCIEeHU4A MMKo3bl — 3TO yFJ'IeKI/ICJ'IbII7I
ra3 u soga. ®epmeHT kapboaHrnapasa MrHoBeHHO NpeobpasyeT Bogy U YrieKUCbIi
ras B YronbHy KMCMOTY. YronbHas KMcrnoTa AUCCOUMMPYET Ha MOH BOAOPOAA M MOH
GukapboHaTa. BukapboHaT BbIXOAUT B MHTEPCTULMIA Kak aHUOH M3 OTpULATENBbHO 3a-
PSPKEHHOWM LMTONNasmbl, @ MOH BoAOpoAa BblOpackiBaeTCcsi B MPOCBET KaHarbLa Ye-
pe3 anukanbHyto MeMbpaHy. [1na yganeHus noHa Bogopoaa UCnonb3yeTcs MexaHu3m
KOHTpTpaHcnoTa 3a CYET BxoxaeHus Na* B kneTky 13 kaHanbua. B kaHnbLe peakums
MAOET B NPOTUBOMOSMKHOM HanpaeneHun. VloH Bogopoaa cnneaeTcsi ¢ GukapboHaTom,
norny4aeTcs yrofibHasi Kucrota. YrofibHasi Kucnota B NMpUCyTCTBUM (pepMeHTa Kap-
6oaHrV|p.paab| pacnosioXXeHHoro Ha anukanbHown NOBEPXHOCTU KNETKM pacnagaeTca
Ha yrnekucnblii ra3 u Bogy. Tak ncyesaet noH GukapboHaTa B MpocBeTe kaHasbLa 1
MOSIBMSIETCS B UHTEPCTULLNN.
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11.5.5.3 MeTns MNeHne 1 NPOTUBOTOYHbLIN KOHLEHTPaTop

M3 BbllLecka3aHHOro MOHATHO, YTO M3 NMPOKCMMAnbHOrO M3BUTOrO KaHarb-
La B HUCXOQALWMIA OTAEN NETNM Ha rPpaHuLEe KOPKOBOIO M MO3rOBOrO Crosi MOCTynaeT
nsoocmonsapHein dunsrpat. K atomy momeHTy 65% dunsrparta yxe peabcopbupo-
Banocb B NpOKCUMManbHOM KaHanbLe. Ecnu B knyboyke n B HaYane npokcMmMarbHOro
KaHarnbLia NoToK NepBMYHON Moun cocTaBnsieT 120Mn/MuH, To noTepsiB 65% obbeéma,
CKOPOCTb CHkaeTcst 4o 40Mn/mMuH. [anblue no mepe norpykeHust B MO3roBow Crown
13 dmneTpaTa ygansercs Boga. Huexogawmim otgen netnm NeHne npoHMLaem TorbKo
Ons BoAbl.

Y nobo3HaTENbHOMO YUTaTens cpasy BO3HWKHYT [Ba BOMpOca: BO-MEPBbIX,
Kakve Curbl BbITAMBAIOT BOAY M3 HUCXOASILLEro CerMeHTa, a BO-BTOPbIX, Kyda 3Ta
BoAa Aeaetca? Ha o6a Bonpoca OTBET OOQUH: BOAY aKTUBHO BTAMMBAKOT B cebs Npoxo-
Osume psagom ANnHHbIE TOHKME KPOBEHOCHbBIE Kanuinisipbl CONPOBOXAAOLLME NETIHO
leHne. OTn kanunnsApbl Ha3bIBAKOTCA NPsiMbIMU cocyAamu. [psiMble cocyapbl ABNSIHOT-
€S YacTblo CceTU NepuTyByNsapHbIX KanunnapoB. CeTb NepuTyBynApHbIX Kanunnspos
KpOBOCHabkaeTcs «Mo OCTaTO4YHOMY MPUHLMMY», NOCHEe BbIHOCSLLEN apTepuonbl Kiy-
6ouka. MNoaTomy rugpocTaTuyeckoe AaBrneHne B 9TUX Kanunnapax HU3Koe, — BCEro
13mmHg, oHkoTM4eckoe Bbicokoe, — 32mmHg. Takoe cooTHoweHue cun Ctapnura
dopMUpYET rmaBHOE CBONCTBO 3TMX KanuInspoB OHW TONbKO peabcopbupytoT (Bca-
cbiBatoT). MNpy Takom cooTHoLweHun curn CTapnura Hu O Kakow hunbsTpaummn n3 nepu-
TyBYnspHbIX KanumnnspoB rOBOPUTb HE NMPUXOQUTCS.

KOPKOBbIV
cnon

300
Hapy»Has
yacTb
MO3roBOro
cnos

VEeHT KOHUeHTpauun

Takum o6pa3oM, KaK yke roBopuIioChb BbiLLe:

B obnacTu cocouka, psgoM C TeEM MECTOM, e cobupaTeribHble MPOTOKU
OTKpbIBAKOTCS B Marnble yalleyku, a netnsa leHne nosopaynBaet Ha 180 rpagycos,
OCMOIISIPHOCTb pacTBOpa B METNe AOCTUraeT MakCUMalibHOW BENUYMHBI 118 AaHHO-
ro opraHu3ma B faHHbIX ycrnoBusix. [1pu 3HauMTenbHOM gernaparaumm MakcmarnsHO
BO3MOXHasi oCMonsipHOCTb — 1200Mocm/n.
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MeTna noBopa4mBaeT 06PaTHO, K rPaHULIE C KOPKOBLIM CMOEM, OTCloAa HaudMHaeTcs
BOCXOASALLMIA OTAEN NETNN U 30eCb, U3 PunbTpaTa HauMHaKT yaansaTbCs PpacTBOPEH-
Hble BelLecTBa, a BoAa OCTaETcs B KaHarnbLe. [py 3TOM, eCTECTBEHHO, KOHLEHTPaLms
pacTBopa U OCMONSPHOCTb CHKaeTcst. OCHOBHYO paboTy Mo yAaneHuno pacTBOPEH-
HbIX BELLECTB BbIMOMHAT CUCTEMbI aKTMBHOTO TPaHCMopTa TONCTOro CermeHTa BOC-
xopdwen vactu netnu lenne. K Tomy MOMeHTY, Korga cpunstpaT no Bocxogdwwemy
otaeny netnu MeHne AOXOAMT OO rPaHuLbl KOPKOBOMO U MO3rOBOrO CII0EB OCMOSSIP-
HOCTb MOXeET cHuxkatbcs Ao 100mocm/n. OYeBMAHO, YTO PacTBOPEHHbIE BELLECTBa,
yaansemble 13 punstpara BCachbiBatOTCA B NPSIMOV COCYA, MPOXOAALLMA PSAOM.

BoT 3gechb BO3HMKaET HaCTOSALLMIN MHXEHEPHbIN BOMpoc: B kakom Hanpas-
NeHWn JormkHa ABUraTbCs KPOBb B Kanunnsipe, 4Tobbl nocnefoBaTenbHO NpyHUMast
B cebs1 pacTBOPeHHble BelecTBa 1 BOAy, BO3fe TOYKM MOBOPOTA METNM MMETb Mak-
CMMarnbHYy0 OCMOIAPHOCTb, a NPV BnageHn B OrvbatoLLyo BeHy ObiTb M30TOHMYE-
CKUM pacTBopom? EAMHCTBEHHO BO3MOXHbIV NPaBuribHbIN OTBET: KpOBb B NPSMbIX
cocyfax Bcerga ABWKETCS B HanpasfieHUU NpOTMBOMOMNOXHOM ABWDKEHWIO dunbTpa-
Ta. Kanunnsp norpy<arowmincs B MO3roBOWN CrOW HaxoauTCst PSAOM C BOCXOAALLMM
OTAENOM MeTnn 1, peabcopbupysi ANeKTPonUTbl yBENMYMBAET OCMOSSPHOCTEL KPOBY
A0 MaKCMMarbHO BO3MOXHOIO YPOBHSI.

KOPKOBbIN
cnon 300

Hapy»HaA
4yacTb
MO3rosoro
cnoAa

BHYTPEHHAA
yacTb
MO3roBOro
cnos

nemns leHne 1509 Kanunnsap

B To4ke noBopoTa 1 B Kanumnnsipe v B Netie MakcrMarnbHO-BO3MOXHAs KOH-
LeHTpauna pacTBOPEHHbIX BELLECTB N OCMOJIAPHOCTb. Koma Kanunnap Bo3BpallaeT-
CA K rpaHuue KOpKoBOro 1 Mo3rosoro CINOEB OH noaHMMaeTcAa paaomM C HUCxoadawnm
otaenom netnu eHne nHTeHcMBHO peabcopbrpys Bogdy. K MOMeHTY BnageHus B oru-
6atoLLyt0 BEHY OCMOMAPHOCTb KPOBM B Kanummsipe BO3BpaLLaeTcs K duamonormye-
CKOWi HOpME.
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OyeHb BaXXHO BaKHO He 3abbiBaTb, YTO B OTMMYMKU OT KaHanbua Hedpo-
Ha, NPUTYOYNSPHbLIA Kanumnsap Ha BCEM CBOEM MPOTSHKEHWU BbICOKO MPOHULAEM
Ons BoAbl U AMEKTPonMToB. 3a CHET TOro, YTO B MPUTYOYNSPHBIX Kanunnspax HW3-
KOe rMapocTaTMyeckoe 1 BbICOKOE OHKOTUYECKOE AAaBneHue, OH BblpaBHUBAET CBOM
BHYTPEHHUI COCTaB, 3a CYET AMdY31Kn, C COCTABOM OKPY>KAOLLEN MEXKKITETOYHOM
XWOKOCTN UHTEHCUBHO NpuHMMas B cebs To, Yero B uHTepcTuummn Gonblue. MNpu no-
FPY>KEHNN B MO3TOBOW CMOW — 3TO 3NEKTPONUTbLI, @ Npu BO3BPaLLEHUN U3 rryOuHbl
MO3roBOrO CI0s1 K rPaHu1Le C KOPKOBbIM — 3TO BOAA.

OTa cxema no3sonut Bam npeacTtaenTh nonoxeHue netnu leHne tokctameaynsapHoro
HedpOHa OTHOCUTENBHO APYrUX CTPYKTYPHBIX YacTen NMOYKK.

“ ¢dunbrpat B netne lenne _
) -

IR~

KOPKOBbIV C/ion

«
Orunbatowasn
apTepuis

\/

Orubatowas R

cocypax
MO3roBow CJion

npAmMble cocyabl

| —
—

netnsa leHne
ABuxeHme KpoBUu B NPAMbIX
KpoBu B npPAMbIX cocyp,ax

NBUXKEHNe
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11.5.6 OuctanbHbIN N3BUTOMN KaHanew

ToncTbIN cerMeHT BOCXOASLLEro otaena netnu [eHne 3akaH4YMBaeTCs TaM,
roe u3rmb kaHanbLa Mexay NPUHOCSLLENA U BbIHOCALLEW apTepyonamu opmmpyet
IOKCTarnomepynsapHbIn annapar. OT 3TOM TOYKM HAUMHAETCSA ANCTaNbHbIA U3BUTON Ka-
Haney. B auctanbHOM M3BUTOM KaHarbLe BbIAENSAOT HaYarnbHbIN OTAEMN Y KOHEYHbIN
otaen. Mo cBoen CTpyKType U OYHKLMM 3TU OTAENbI CUMbHO PasnnyatoTCs.

HavarnbHbil omden AUCTanbHOIO KaHanbLa no CTPyKType U pe3opOTUBHBIM
CBOWMCTBaM MOXOX Ha TONCTbIA CEerMeHT Bocxoasilero otaena netnu ledne. CteHka
KaHanbLa HenpoHvuaema ans BoAbl 1 MOYEBUHbI. 34eCk akTUBHO peabcopbupytotcs
13 dounbTpaTa HaTpun, Kanbuui, MarHui n xnop. KoHueHTpaums dunetpata 34echb
MOXET cHwkaTtbcs Ao 50mocm/n. B HayanbHOM OTAene OUCTanbHOrO KaHanbua pe-
abcopbupyetca okoro 5% NaCl ot obuero o6béma cunsTpaumum. KoTpaHCNopTHLIN
6enok ogHoBpemMeHHo nepemelyaet Na* n Cl- u3 kaHanbua B kneTky, a Na*/K*-Hacoc
yepe3 6asonarepanbHyt0 MembpaHy yaanseT HaTpui u3 knetku. NoHsl Cl yepes ka-
Hanbl criegytoT 3a Na* B MEXKKINETOUHYH0 XXMOKOCTb U peabcopbupytoTcs B Kanunnsipbi.

MPOKCUMAsbHbIi HavanbHbIN oTgen
N3BUTON [AMCTaNIbHOTO
KaHaney, Kancyna N3BUTOrO

b KaHanbLa

=)

cobupaTenbHas Tpybouka

BOAA He
peabcopbupyetca

=

netnsa leHne

mnoocmonapHan
KNOKOCTb

TuasnaHble AnypeTrkn BrokmMpyroT paboTy 6enka-KoTpaHCnopTépa HaTpus 1 Xropa Ha
anunkKarbHbIX MeM6paHax nuTenunanbHbIX KNETOK AUCTarbHONO U3BUTOINO KaHanbLua.
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MPOCBET KAHAJbLA

WHTEPCTULINIA

BaxkHOM 0COBEHHOCTbIO TpaHCMopTa B HayalbHOM OTAErne AMCTarbHOro
KaHarnbLa ABNSAETCsl TPAHCMNOPT Kanbuusa. Ha annkanbHON CTOPOHE KIETOYHOW MEeM-
GpaHbl ecTb KaHarnbl cneumdmnyHbie Ans noHa Ca?*. Yepes aTv kaHarbl NPOUCXOANT
anddysus noHa Ca?* B KNeTKy 3a CHET pasHOCTM SMEKTPUYECKKX NoTeHLUmanos. B ka-
HanbLe noTeHuman, nmoc 8mB, a B krneTke 3a c4éT pabotbl Nat/K*-HacocoB nogaep-
XnBaetca MuHyc 40MB. [poxoanMoCTb KanbUUEBLIX KAHAIOB Ha anukarnbHOW 4acTu
KNeTo4yHoM mMembpaHbl onpeaensieTcsl akTMBHOCTbIO NapaTMpeodHOro ropMoHa. Ha
GazonarteparbHbIX CTOPOHaxX MeMbpaH anuTenmuanbHbIX KNeToK pacronoXeHb! LenblxX
[B€e CUCTEMbI TpaHcnopTa Kanbuus. 3To kanbunerast AT®-a3a 1 KOHTPTPAHCMNOPTHbIN
6enok nepeMeLLaloLLnii OaHOBpeMeHHO Tpu MoHa Na™ B kneTky 1 oauH noH Ca?* ua
KNeTKu B HTepcTUlmii. Peabeopbuust noHoB Ca?* U3 domsstparta B Kanumnmsipbl BbICO-
KO3HeprosaTpaTHbI NpoLecc.

HavyanbHbIW oTOoen gucTanbHOro KaHanbua —
3TO OCHOBHOE MEeCTO AeNCTBUSA NapaTMpPeoaHOro ropmMoHa
1 peabcopbumm noHoB Caz+,
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11.5.7 KoHeu4HbIN oTaen AUCTanbHOro KaHanbla U KOPKOBbIA oTAaen co-
GupatenbHOM TPy6OUKM

MpumepHO OT cepeauHbl AMCTaNbHOrO KaHarnblia BHYTPEHHSIS CTPYKTypa
MEHSIETCS, MOSBMSIETCA pasferieHne Ha ABa TuMna KNeToK: rMaBHble U BCTaBo4vHble. C
3TOro0 MecTa MeHSTCA PYHKUMOHAmNbHbIe 0COGEHHOCTU KaHanbua. Bropyto nono-
BVHY AMCTaNbHOMO KaHarbLia Ha3blBalOT: KOHEYHbIV OTAEN AMCTaNbHOro KaHarnbLa.
A panblue naéT KOpKOBbIA OTAen cobupatensHon Tpyooykn. KoHeuHbIn otaen guc-
TanbHOro KaHanbla 1 KOPKOBbIV OTAen cobuparensHon TpyboukM paccMmaTpmuBaroT
Kak eanHyto yHKLMOHanbHylo cucteMy. B kopkoBom otaene cobupatensHon Tpy-
OOYKN Te XXe ABa Tumna KIeToK, YTO U B KOHEYHOM OTAerne AUCTanbHOro KaHanbla.
OTun kneTkn BeayT ceba abcontoTHO Tak XKe Kak KIeTKn KOHeYHOro oTaena avcranb-
HOro KaHanbLa. [MaBHble KNeTkn peabcopOupyoT HaTpUii U BOAY M3 KaHamnbLEB U
ceKpeTupyroT MoHbl K*. BeTaBouHble kneTku peabcopOupytoT Kanuin 1 CekpeTupyoT
B MPOCBET KaHanbLa MoHbl H.

KOHeYHbI OTAeN AMCTanbHOro
N3BUTOTO
KaHanbua

rNaBHble KNETKN

Kancyna
BboymeHa

cobupatenbHas Tpybouka

BOfbI

3aBUCUT

OT KOHLIEHTpaLuu
AQr

BCTaBOYHbIE KNTeTKN
netna leHne

- cobupaTesnbHbIii
NpoToK

nasHbie knemku Ha 6asonarteparsbHbIX CTOPOHaX MeMbpaH nmetoT 6onb-
woe konuyectso Na*/K*-HacocoB. OTa cuctema nepBUMYHOrO TpaHcrnopTa B rna.-
HbIX KNEeTKax HaxoAuTCs Mog KOHTPOMNeM anbgocTepoHa. AnbAOCTEPOH MOBbILLAET
aktuBHocTb AT®-a3bl Na*/K*-Hacoca u, ogHOBpPEMEHHO, yBenuyMBaeT MNpoHMLa-
€MOCTb KanueBblX M HaTpPMEBbIX KaHaroB Ha anukanbHOW MOBEPXHOCTW MaBHbIX
KneTok. B pesynsrate B 9TON 30HE MPOMCXOAMT akTMBHas peabcopbumns HaTpus un
ceKkpeLms Kanus.

[MaBHbIe KNETKN SBMAIOTCH KMULLEHBIO» ABYX rpynn AUypeTUYecknx npena-
paToB — 3TO @HTarOHUCTbI anbAOCTEPOHa (BEPOLLMMPOH, CPOHOMAKTOH, anb4akToH) 1
Kanuii- cbeperatoLume AnypeTuku, brnokaTopbl HATPMEBBIX KAHANOB(TPUAMTEPEH).
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BcTaBouHble KneTky CEKPETMPYHOT B MPOCBET KaHanbLa MoHbl H* ¢ noMoLbio
BOAOPOA-TpaHcnopTupytoLen AT®-a3bl pacnonoXeHHoOW Ha anvkanbHon MembpaHe
W BbIAENsAT MOH BukapboHaTta B MHTepCTUUMA. Takum obpa3oM OHM y4acTBYHOT B
perynsaumm KNCOTHO-LLENOYHOTo paBHOBECKS B OpraHname. Kpome Toro BCTaBo4YHble
KINeTKM cnocobHbl peabcopbrpoBaTh MOHBI Kanus U3 NPOCBETa KaHanbLa.

KoHeuHbIN oTAen AUcTanbHOro KaHarnbLa U KOPKOBbIW oTaern
cobupaTtenbHOM TPYOGOUYKM — 3TO MECTO AENCTBUA aNbAoOCTepPOoOHa.

KoHe4HbIN oToen AucTanbHOro KaHanbLia U KOPKOBbIN oTAen
cobupaTenbHOM TPYOGOUKM — 3TO MECTO AENCTBUSA ABYX rpynn
Kanun-céeperaromx AMypeTuyeckmux npenaparos:

* aHTaroHUCTOB aNbAOCTEPOHA
* GNIOKaTOPOB HaTpPUEBbIX KaHaNoB
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11.5.8 CobupaTtenbHbIA NPOTOK

. ONCTanbHbI  N3BUTON
MPOKCUManNbHbLIA  yancyna KaHaneL|
n3BuTON BoymeHa I

>

S
cobupaTtenbHas Tpy6ouKa

L Il‘ n
—HOuy - 0
o q§)
@ 0
\ peabcopbuus E 0
BOAbI c
3aBUCUT
—
T OT KOHLieHTpaLuum
ALr cobupaTtenbHbIi
NPOTOK

Korga cobuparenbHas Tpyboyka norpy>kaetcs B MO3roBOW CIIOW MOYKU, MEHSI-
eTcsl e€ CTpyKTypa, hunsmonormieckue CBOMCTBA U, COOTBETCTBEHHO MMs. Cobupa-
TenbHasa Tpyboyka B MO3rOBOM Croe MOYKM HasblBaeTCst COOUpaTenbHbIM NMPOTOKOM.
BHyTpeHHVe cTeHKkM cobupaTtenbHbIX NPOTOKOB 06pa3oBaHbl KneTkamu Kybudeckon
¢OopMbl C FMagKod MOBEPXHOCTb) U MEHBbLUMM KONMYECTBOM MUTOXOHAPUMA, YeM
y KneTok cobuparenbHon TpyboykM MO3roBoro crnod. Tam rge HaumMHaeTcsa cobupa-
TENbHbIA MPOTOK, MEHSIETCA CTPYKTypa 3NMTENMarnbHbIX KMNETOK U 3akaH4YMBaeTcs
OelncTBMe anbfocTepoHa. AKTUBHBIN TPAHCMOPT MOHOB HATpUs M Xropa B 3TOM OT-
[ere He TakoW MOLLHbIN, KaK B OPYrMX «TONCTbIX» CEerMeHTax HedpoHa, MOCKOMNbKY
anukanbHasi MOBEPXHOCTb KMETOYHbIX MeMOpaH He MMEET LLETOYHOW KanMbl, a MU-
TOXOHOPUI 3HAYMTENBbHO MeHbLUe. Kpome Toro u KpoBOCHabGXeHMEe MO3roBOro Crost
MOYKM MO CPABHEHWIO C KOPKOBbIM BeaiHoe. To ecTb, AN OCYLLECTBMNEHMS aKTUBHOIO
TPaHCMNopTa HET AOCTAaTOYHbIX 3HEPreTUYecKkMx pecypcoB. Brnpoyem, peabcopbupo-
BaTb PaCcTBOPEHHbIE BELLECTBa B COBMpaTernbHOM NpoToKe U He TpebyeTcsi, BCE YTO
HY>KHO, KpOMe BOAbl, yxe peabcopbupoBaHO paHblue. Ha atane npoxoxaeHus no
cobupaTtenbHOMYy NPOTOKY OKOHYaTenbHO peLuaeTcsa Bonpoc: «CKonbKko BoAbl oTAacT
opraHm3Mm ¢ MoYolr?» B COOTBETCTBMM C 3aKOHaMM OCMOCa BOAa Yepes MoryrnpoHu-
uaemyto MembpaHy ABWKETCH B CTOPOHY Gonbluein KOHUEHTpauun pacTBOPEHHbLIX
BELLEeCTB «BoAa CredyeT 3a OocMonsiMu». Bbllle Mbl onucanu, Kak B MHTEPCTULMK
MO3rOBOrO Crosl MOYKN CO30AETCs OCMOTUYECKUIA TPaQMEHT KOHLIEHTpaLuW, HapacTta-
IOLLMIA OT rpaHmubl C KOPKOBBIM CMOEM MO HamnpaereHuio K COCOoYKy. MakcmmanbHO
BO3MOXHas OCMOIAPHOCTb MHTEPCTULMANBHOW XUAKOCTU Y cocodka — 1200mocm/n.
Tenepb BCE 3aBUCUT OT TOrO HACKOMNbKO MeASIEHHO Moya npAaBuraeTcst no cobupa-
TENbHOMY MPOTOKY 1 HACKOSBbKO NPOHMLIAEMbI A BOAbI €ro CTeHKU. MNMpoHuLaemMocTb
CTEHOK NPOTOKa 41151 BOAbI 3aBUCUT OT KOHLIEHTPaLMN aHTUANYPETUHECKOTO FOPMOHa.
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11.5.9 KoHueHTpupoBaHMe MouMn

MpoHMLaeMoCcTb KOHEYHOTO OTAena AUCTanbHOro KaHarbla, cobuparernb-
HOM TPyBOUKM 1M cobmpaTernbHOro NPOToKa Ans BOAbl 3aBUCUT OT KOHLIEHTPaLUMKU aH-
TManypetudeckoro ropmoHa (ALlN). Mpu onucannm dousmnonornyeckmx adhcpexkros AAN
NCNOMNb3YyT TEPMUH AUCTanbHbIN oTaen HedpoHa. JucmarnbHbiti omoen HeghpoHa
BKItoYaeT B cebsi TpU BhllLeHa3BaHHbIe YacT HepoHa, a UMEHHO: KOHEYHbI OTAEenN
OWCTanbHOro kaHanbua, cobupatenbHyto TpyBouKy M cobupaTtenbHbli NPOTOK. DTO
mecTo gencteusa AL B noyke.

KoHeuHbIV oTgen AucTanbHOro KaHanbLa, KOPKOBbIN OTAen
cobupatenbHoOn TPYOGOUYKM U cobmnaTenbHbIN NPOTOK —
aTo MecTto aeuncteua AAr.

Yewm BbiLLE koHUeHTpaumst AL, TeM cunbHee OTKPbIBaOTCS aKBOMOPUHOBbLIE
KaHarbl AucTarnbHoro otaena HedpoHa. Yem BbliLLe NMPOHNLLAEMOCTb aKBOMOPVHOBBIX
kaHanos, TeM GorbLuee KonMYecTso cBoboaHON BoAbl peabcopbrpyeTcs B MHTEPCTH-
LMiA MO3rOBOTrO CrOst MOYKM.

130Ha AencTBumA |

AOr !

KOPKOBbIV
cnon

Hapy»kHas
YacTb
MO3roBoro

MakcrmarnbHOe OTKPbITUE aKBOMOPWHOBLIX KaHAroB MPUBOAUT K BblpaBHU-
BaHMIO OCMOIISIPHOCTM MOYU U MHTEPCTULMAIBHOW >KUAKOCTU MO3TOBOMO CrOSi MOYKM.
Bopa OBwxeTcst No 3akoHaM OcMOCa B COOTBETCTBUM C FPaMEHTOM KOHLIEHTpaLumu.
Bopa ctpemuTenbHo peabcopbupyeTcs Ha nocneaHeM aTtane obpasoBaHuns Mo4n. Mak-
CMMarnbHO BO3MOXKHasi OCMOSIPHOCTb MO4YM MpY BbiCOKOM aktuBHocTM ALl gocTuraet
1200mocm/n. Takum obpasom, npu BbICOKMX KOHUeHTpaumsx ALl moun Bblioensercs
Mario HO MpW 3TOM Mo4a OYeHb KOHLIEHTPMPOBAHHAs!, C BbICOKUM YOErNbHLIM BECOM.
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Mpwn BbICOKMX KOHUeHTpauuax AAl:
° MO4YM Mano
° MO4Ya KOHLeHTPUpPOBaHHas

OddhekTa ymeHbLUEHNA anype3a eCTECTBEHHO OXuAaTb MCXOoAs M3 Ha3Ba-
HWS TOPMOHA: aHTU-ANYPETUYECKUIA, UN MPOTUBO-MOYEBbLIAENUTENBHLIM. Ho, faxe
ecnu, opraHuam ncnonbdysa AN cObeperaeT Boay OH JOMKEH N30aBNATLCA OT TOKCUY-
HbIX NPOAYKTOB MeTabonmama, NO3TOMY MoYa KOHLIEHTPMPOBaHHAs.

Huskas koHueHTpauma ALl B KpoBM MpMBOAUT K NPOTUBOMOMOXHOMY pe-
synbraty. AT 3T0 eQUHCTBEHHbIM M HEMOBTOPUMbIA KITHOYMK, KOTOPbLIA OTKPbIBAET
aKBOMOPUHOBBIE KaHasbl KOHEYHOTO OTAENa AUCTaNbHOIO KaHarnbua, cobvpartensHom
Tpyboukn n cobuparensHoro npotoka. Het A" — HeT peabcopbuum BoAk! B AUCTanb-
HOM oTaene HedpoHa. Ha aTom, 3akntountensHom atane obpaszoBaHMs MOYM OOIK-
Ho peabcopbupoBaTbcs Beero-HaBcero 10% Boapl, BCe OCTanbHOE yXe BO3BpaLLeHO
paHbLue. MNpaeaa, atn 10% ot 180n/cyT coctaensatoT 18n/cyT. Boigensats 18 nutpos
MOYM B CYTKM U KOMMEHCUPOBATb NOTEPU XMUAKOCTU BbiNMBas 18 NMUTPOB >XUOKOCTU
OYeHb YTOMUTENBHO U 3TOT CUHAPOM Ha3bIBaKOT «MOYEN3HYPEHNEMY .

[VCTanbHbIA  U3BUTOM AUCTanbHbIA  M3BUTON

NPOKCUMANbHBIA  kancyna KaHaney KaHanet
Boymena

enbHaA Tpy6ouka

peabcopbumna
BOAbI

1200 sasucut 2
OT KOHLIEHTPaLMn

AQOr otcTcTByeT: cobupatenbHbii
peabcopbummn BoAbl HET npoToK

Oeduvumnt AOlI nposiBNSeTCa MOYEU3HYpeHWeM (Monuvypuen) n xaxaoun
(monunanncuen). MNockonbky NauMeHT CTPEMUTENBHO TEPSIET XUAKOCTb B BUAE CBO-
6oaHoM BoAbl, NPOMEAIEHNE C BOCMOMNHeHeM AeduumTa NnpMBoauT K BbicTpomy
dopMUPOBAHMNIO TMNOBONEMUN U TUNepHaTpueMmn. CnaceHvem Ansa 3TUX nauueH-
TOB SABMSIETCS UCNONb30BaHMe cMHTETUYeCKNX aHanoroe Al 31o 3aboneeaHne Ha-
3blBaeTcHa HecaxapHbili duabem.

HecaxapHbii gnabet — aTto gecdomumt Al nposiBnsaeTcaA
MoOuYeusHypeHnemM(nonuypmuen) m xaxgou(nonmauncuen).

HeuyBcTBUTENBHOCTL akBOnopuHoB K ALl pa3BuBaeTcs Npu ynotpedneHnm
ankorons, nuTucoaepXawmux npenapartos, amdotepuumHa-b. MNposiBneHnsa gaHHOro
cuHApoma Te xe, 4YTo U npu gedouumte AAIL
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11.5.10 Al — oH e BasonpeccuH

ALl — 37O aHTUAMYPETUYECKUI TOPMOH, TakkKe Ha3blBaeMblil Ba3onpeccu-
HOM. OTOT rOPMOH — NonUNenTug U3 9 aMMHOKUCIIOTHBIX OCTaTKOB, BblaenseTcs 3aj-
Heln gonen runodusa. [1Ba HazBaHWsA roBOPAT O ABYX adhdeKTax aToro ropmoHa. AH-
TUANYPETUYECKUIA — 3TO 3HAUUT «MNpekpaLlaLwunin BoiaeneHne moun». N3dbirok AQN
NPOSIBNAETCS 3a4EPXKKON BOAbI B OpraHn3Me U BblENEHNEM BbICOKO-OCMOISPHOMN,
KOHLIEHTpPUpPOBaHHON Mo4u. Mpu Bbicokon aktuBHOCTM ALllT Moun mano.

BasonpeccuH — 3TO 3HAUMT «MOBbIWAKLNA apTepuanbHOe AaBfieHney.
BasonpeccopHoe gencteme ropMoHa BO3HMKaeT nNpu Bo3aencTemMmn Ha V1a peuenTto-
pbl rMagKOMbILLEHOrO Crosi cocyaoB. [ns peanv3auumn BasonpeccopHoro adhdekTa
HeobXxoaMMbl KOHLEHTPaLUMW B OECATKU pa3 nNpeBblakoLLme obblivHble dunsmnonormye-
CKMe KOHLEHTpaummn. AHTMONYPETUYECKOE AENCTBME pa3BMBAETCS BCIEACTBUE peak-
uum AQlN ¢ V2-peuentopamu gucTanbHbIX 0TAENOB HedpoHa.

OueHb BaXkHO MOMHUTb, YTO Aaxe HebOosbLUOoe MOBbILLEHUE KOHLIEHTpaLmm
ALl ObICTPO NPMBOAMT K 3a4epXKke BOAbI MOYKaMU U CHUXKEHMIO Temna Anypesa, a ansi
OOCTKEHNS BA30MNpPeccopHoro adodpekta TpebyeTcsa Bbicokasa KoHueHTpauus Al B
kpoBu. Mbl paccmatpuBaem BazonpeccopHoe genctame ALl kak nobovHoe, u, B 60nb-
LUMHCTBE CIyYaeB, 310 hparMeHTapHoe 3HaHWe cObMBaeT JOKTOPOB C TOnKy. [ns Toro
YTOObI MONy4NTH BasonpeccopHoe Aevicteue ALl HYXXHO MCNOMNb30BaTb OYEHb OOMb-
LUMe A03bl CUHTETUYECKNX aHarNoroB 3TOro ropMoHa B hopMe BHYTPUBEHHBIX MHADY3NIA.
[Mpn 3TOM KpanHe BbiCOKa BEPOATHOCTb Pa3BUTUSA ONUIOYPUN U TMIMOHATPUEMUM UM
opmrpoBaHMe ATporeHHoro cuHapoma nsbbitka AL (SIADH-cuHopoma).

OKCUTOLMH — 3TO BTOPOM FOPMOH 3adHew Jonu runogumsa. ITOT rOpMOH,
kak n A" — nonvnenTng n3 9 aMMHOKUCIIOTHBIX OCTaTKOB. OTOT FOPMOH HY>KEH AN
HOPMarbHOro COKpaLleHWs1 MaTkM B poAax U MocrnepogoBOM nepuoae, U BAUSET Ha
nakTauuio, a K BOOHO-3MEKTPONUTHBIM HapYLLUEHUS1 HUKAKOTO OTHOLLEHUS] HE UMEET.
CTpyKTYpHO 3TV jBa rOPMOHA 04eHb Noxoxu: B AN doeHunanaHvH 1 apruHyH 3ame-
HSOT M3ONENLNH 1 NENLMH OKCUTOLMHA.

ALl Cys-Tyr-Phe-GIn-Asn-Cys-Pro-Arg-GlyNH2
OxkcutoumH: Cys-Tyr-lle-GIn-Asn-Cys-Pro-Leu- GlyNH2

Beipabotka AAI

Cpeamn sagep ryunotanamMyca BblAensoT YeTbipe rpynnbl O4eHb KPYMHbIX Krie-
TOK, 3TO — CynpaonTUYeckne 1 napaBeHTpUKynsapHue sigpa. Cynpaontuyeckme siopa
nexar HaJ Xva3MoW, a NapaBeHTPUKYNSIPHbIE B OOKOBbLIX CTEHKaX TPETHETO XXenyao4Ka.
B cynpaontuyeckux sgpax obpasyetcsa B ocHoBHOM A[llT a B napaBeHTPUKYNSPHbIX
aapax — okCUToumH. Kaxgoe 13 aTux Saep MOXET CUMHTE3MpoBaTh BTOPON FOPMOH B
Konm4yecTBax, paBHbIX 1/6 npogyKumm Nepeoro.

AKCOHbI OT HEPOHOB 0OpPa3yLLMX 3TN AAPa NPOXOASAT MO HOXKe rmnodusa
B Typeukoe ceario n obpasyloT 30ech 3aHI0K A0 rnodmsa unv Hempormnogums.
AHTUANYPETUYECKUI TOPMOH 1N OKCUTOLIMH 06pasytoTcst B Tenax HerpoHOB, a 3aTem
B rpaHynax no akcoHam nepemellarorca B Henporunodpus. AN n okcutoumH xpa-
HSITCS B paCLUMPEHHbIX TEPMUHANAX 3TUX akCOHOB. CTUMynAuMs saep runoranamyca
NPUBOAMWT K CEKPELIMN COOTBETCTBYHOLLMX FOPMOHOB. JNEKTPUYECKMIA MOTeHLmMan 13
CynpaonTUYeCcKoro sapa no akCoHy nepefaeTcsi B KOHLEBYIO CTPYKTYpy. B pesynsrate
NPONCXOONT CEKPELNS aHTUANYPETUYECKOrO ropMOoHa NyTEM 3K30LMTO3a U3 rpaHyn B
KPOBEHOCHYIO CUCTEMY.
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Perynsuuwsa npogykuun ALl

Perynsaums npogykumm un cekpeummn Al ocyLLecTBNsieTcs ABYMSl CUCTEMaMU

ob6paTtHow cBsi3an. OcmopeuenTopamu 1 GapopelenTopamu.
OcmopeuenTopbl pacrnonaraTca B CTEHKax TPETbEero >Kenygouka BHYTPU KIeToK
CynpaonTU4ecKoro siapa unu B Knetkax B6rnvan ot Hero (34ecb y hr3nonoroB Het
€4VHOro MHEHNS1), NOBbILLEHNE OCMOMSIPHOCTU UHTEPCTULIMANBHON XUOKOCTU CTUMY-
nupyet BblgeneHne ALl a cCHUWXKeHMe ocMOonspHOCTN TopMo3nT cekpeumto AL Oc-
MOPELIENTOPbI BbICOKOYYBCTBUTENbHbI K YPOBHKO OCMOJISIPHOCTU KPOBM HOPMaA NEXUT
B rpaHuuax 280-300mocm/n. CmeLleHne oCMONApPHOCTA K BEPXHUM rpaH1LaM HOpMbl
npuBoauT K BbigeneHnto AL 1 ogHOBPEMEHHO (POPMUPYETCA MOTUBALIMS XKaxabl,
npu atoM cekpeums AN B KpOBb MOXET yBenuuueaTbCcbs B 20 pa3 Mo CpaBHEHUIO C
6a3anbHblM ypoBHeM. [Mpu ocmonsipHocTy nnasmel 280mocm/n cekpeums AL noytn
npekpawaeTcs. B oTBeT Ha n3MeHeHre 0CMONSIPHOCTU KOHUeHTpaums ALl B nnasme
N3MEHSIETCS 32 HECKONbKO MUHYT. OcMopeLenTopkl rynotanamMyca O4eHb YyBCTBU-
TenbHbI U pearvpyoT Ha U3MEHEHME OCMONAPHOCTU B 1-2%.

DeHOMEHOM MepeHacTPOoNKM OocMoCTaTa HasblBalT peakuum opraHusma,
Korga ocMopeLenTopbl NOAAEPKUBAOT OCMOSSIPHOCTb, OTAMYAIOLLYIOCS OT cpeaHen
dusunonornyeckort Hopmbl. Mpu GepeMeHHOCTU rpaHuLbl NOAAEPXKMBAEMON OCMO-
NSpPHOCTM cMellatoTea Ao 260-280mocm/n, a npy OnyxoneBoM UM TpaBMaTUYeCKOM
NoBpEXAEHUN rMnoTanaMmyeckon 06nacT MoryT CMeLLaTbCsi B CTOPOHY MOBbILLEHNSI
£o 300-320mocmM/n nnn gaxe BhbiLe.

BapopeLenTopbl, nocbinawLme B sapa rmnotanaMmyca CUrHanbl CeKpeTu-
posate A, nokanusoBaHbl B KAPOTMAHOM W aopTaribHOM CMHYycax, a BOMMope-
LuenTopbl B npeacepaun. briarogapst 6apopeLientopam OCyLLECTBMASETCA perynaumsi
cekpeummn ALl obGecneymBaroLLas NoBbILLEHNE ero KOHLEHTpaumm B KPOBU Npu Bep-
TUKanNbHOM W CHWXXEHME MpU FOpU3oHTarnbHOM MonoxeHun Tena (pednekc lays-
pa-l'eHpw). MNoBbilweHre faBneHns nogaenseT cekpeuuto ALl a cHXeHVe faBneHnst
B COCYAMCTOM pycrie, yBENMYMBAET BblAeNeHe 3Toro ropmoHa. BontomopeLenTtopbl
NnocbINaltT ynpaensiolLmMe curHansl Ha nsmeHeHve cekpeummn ALl B cynpaontuye-
CKWE 1 MapaBeHTPUKYNSIpHME siapa rmnotanamMyca npu u3meHeHun oobéma LnpKynum-
pytoLen kposu 6onee yem Ha 10-15%.

MexaHuam gencteuna ALl

A0l gencrteyeT B nodkax. 3oHa gencteua Al — aTO0 AucTanbHble oTae-
Nbl HecppoHa, @ UMEHHO: KOHEYHbIN OTAEN AUCTarlbHOro M3BUTOrO KaHanbLa, cobu-
paTtenbHasi Tpybouka n cobupartenbHbli MPOTOK. B cTeHkax aTmx vacten HedpoHa
pacrnonoxeHbl ocobble, A[ll-4yBCTBUTENBHBIE BEMKN-aKBOMOPWHBI. MPOHMLI@aeMOCTb
3aTux GenkoB ANsi BoAbl HANpPsSIMyk 3aBUCUT OT KOHUeHTpauuu AQlT B kpoBu U, CO-
OTBETCTBEHHO, B (hunbTpaTe npoxoAsilem rno kaHanam HedpoHa (B obpasytoLen-
cs mode). AN «OTKpbIBaeT» akBonopuHoBble KaHanbl. ALl AencTByeT CO CTOPOHbI
6a3anbHON MOBEPXHOCTM KNETOK anuTenua kaHanbues. Hanbonbluee 3HayeHve ans
npoyeca KOHLEHTpALMN MOYM MMEET YacTb HedpoHa, npoxoasiias Yepe3 MOo3roBom
CMON MOYKM — 3TO AWcCTarnbHasa YacTb cobvparenbHon Tpyboukn 1 cobupatensHbiii
npotok. Korga, nog genctevem AL, akBONMOPUHOBbLIE KaHarbl OTKPbIThI, BOAa MoA
OEeNCTBMEM OCMOTUYECKOrO AaBMNEHUS NepeMeLLaeTcsa n3 AUCTanbHOro otaena Hed-
poHa B MO3roBO€E BELLECTBO, [4e HEMeASIEHHO peabcopbupyeTcs B NepuTyOynsipHble
Kanunnspbl 1 BO3BpaLLaeTCsl B KDOBEHOCHOE pycrio. [py 3TOM BblAENSAETCS BbICOKO-
KOHLIEHTPMPOBaHHAsA Mo4a B MaribiX KONIMYeCTBaXx.

150 N.A. CaBuH, A.C. Topadves



MOYKM §25

Mpn HepocTaTouHoW npogykumm AL aKBOMOPVHOBLIE KaHarbl AUCTaNbHOTO
oTAena HepoHa 3aKpbITbl, 1 MOYKMU BbIAENSIOT O0MbLIOE KONUYECTBO HU3KOOCMOISPHOW
Moun. MiHaye roBopsiT: «Mo4a HU3KOTO YAeNbHOro Beca Ui Moda HU3KOWM NIOTHOCTUY.

HecaxapHbin guabet — Diabetes insipidus — 310 3aboneBaHne unm cuHapom,
npv KOTOPOM MauMeHT Bblaenser 6omMblioe KOMMYECTBO HU3KOOCMOISIPHON MOYM.
MpuumHa — gecpmumnt ALl MK HeYyBCTBUTENBHOCTL aKBOMOPWUHOBBLIX KaHaroB AUC-
TanbHOro otaena HedgpoHa k ALl Bpaun obuien npakTukM peako CTankvBarTcsl C
3TUM 3aboneBaHneM. B obLuen nonynsumm BCTpe4aeMoCTb 3Toro 3abonesaHus co-
ctasnseT npumepHo 3 Ha 100000. BmecTe € TeM B XMpypruv XnmasmarnbHO-CENnnsapHOn
obnacTv u 'y Apyrmx nauneHToB HepopeaHnMaLum 3TO OCINIOXKHEHNE HE PEOKOCTb.

HecaxapHbin gnabet — ato aecomumnt Al nposiBnsieTcA
MO4Y€EN3HYpPEHNEM (Nonuypmren) u xxaxanomn (nonuauncuen).

BelgensioT gBa BapuaHTa HecaxapHoro Auabeta LeHTpanbHbI 1 Hedpo-
reHHbIn. LieHTpanbHbIn HecaxapHbin AnabeT pa3sBrnBaeTcs Npu NOBPEXAEHUM rMnoTa-
namo-r1nodusapHon obnactn n MoxeT ObiTb CrEACTBMEM TPaBMbI, KPOBOUSIUSIHNS,
OMyXoneBoro npouecca unu nHgekumn. HedporeHHbli HecaxapHbii Anabet — cnea-
crtBue noepexaeHna ALM-peuentopoB B noykax. MNpuynHa HedporeHHOro Hecaxap-
Horo Agnaberta — Bo3dencTeme HePOTOKCUYHbBIX BeLlecTB. Ha nepsom mecTe no ya-
CTOTE HaxoQMTCH ankorornb Ha BTOPOM npenaparbl INTUS.

YnotpebneHne ankorons nposiBNseTcs CUHAPOMOM HE(PPOreHHOro Hecaxap-
Horo anabeTa. [Nocne 3Ha4YMTENbHbIX NPUEMOB ankoronsi OTMEYaeTCsi T’MNoBONEMUS,
rmnepHaTpuemunsa n nonvamncms. B dponbknop sowna umtata us Unoda u MNMetposa
«B nbaHCTBE 3ameyeH He Obin, HO MO yTpam XagHO MU XONOAHYH0 BOAY».

KnuHnyeckn HecaxapHbii gvabeT nposiBnseTca nonuvypuen (BblaeneHve
6-15nMTPOB MOYM B CYTKM MakcumMarbHo - 25nutpoB) 1 nonuauncuen (kaxaa). C Tou-
Kn 3peHns 6e30MacHOCTU MauneHTa OYeHb BaXKHO MOHWMATb, YTO MPU HecaxapHOM
Avabere xaxaa aBnaeTca CneacTBMEM MONMYpPUW — NOMbITKa OrpaHNYnTb NPUEM XUA-
KOCTW MaLMEHTOM MOXET BbICTPO MPMBECTUN K (DOPMUPOBAHUIO THUMEPHAHTPUEMUN U
runosonemun. HecsoeBpeMeHHOe BbisiBNEHUE HecaxapHoro AvabeTa y maumeHTa c
HapyLLeHeM CO3HaHWs, B ceaumn Unm ¢ HapyLLUEHHON MOTMBALIMEN XaxKabl KpaiHe
OnacHo, NMOCKOMbKY rMnepHaTpueMmns 1 rmnoBoneMust MoryT NPUBECTU K dpaTarnbHbIM
nocneacTBUAM.

CwvHppoM, cBsi3aHHbIN ¢ n3bbiTkom AL NposiBnsieTcs onuroypuen, runepso-
nemuen n runoHatpunemmen. MI3éoitok aHgoreHHoro Al Ha3bIiBakOT CUHAPOMOM M30bi-
TouHOM (HeapeksaTHon) cekpeummn ALl SIADH — syndrome inappropriate secretion of
antidyuretic hormone.

Muoro AQI' — mano moun
MHoro AAIl' — MmoYa KOHUEeHTpUpoBaHHas
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B otevectBeHHOM nuTepatype wucnonb3yetca abbpesmatypa CHCALN —
CUHOPOM HecooTBeTCTBYytoWen cekpeumn ALl MNpuunHamu pas3BuTUS CcUHOpPOMa
n30bITouHONM cekpeuun AL MoryT GbITb BO3OENCTBUSI HA rMnoTanamyc, Takme Kak:
TPaBMbl, KPOBOU3MUSHMSA, OMyXOMb UK MHAekumn. Mo cywecTBy rpynna MHTpakpa-
HUanbHbIX MPUYMH HE OTNMYaeTCHa OT TeX, YTO MPUBOOAT K HecaxapHoMy AMabeTy.
PasHyua nuwb B TOM, 4YTO B NepBOM cryyae noBpexaawwee gencrsve Ha LIHC
NPUBOAWT K BbiNageHuio yHKummM, a Bo BTopom, oTBeT LIHC peanusyetca no tuny
pasgpaxeHusi. [loMumo nHTpakpaHuanbHbix NpuymH SIADH moxeT HabnogaTtees (1
ObIn BNepBble ONMCcaH) Npy ageHoKapLMHOME NErkux, a Tak e nNpu BocnanmTenbHbIX
3aboneBaHusix nerkux. Mpu 3aboneBaHnsAX Nerkux MoryT opMMpoBaThbCs SKTOMNMUYe-
ckune oyarn cuHteda AIr. MNpu nedyeHnn HecaxapHoro Avabera C MOMOLLBIO 3aMeCcTu-
TenbHOW Tepanuu CUHTETUYECKUMN aHanoramm A" BO3MOXHO hopmmpoBaHue nepe-
posvposku ALl kotopas 6yaet umetb SIADH-nogo6Hyto cumntomatuky. Hanbonee
CMNOXHO NPOTEKaEeT pa3BUTUE 3TOMO CUHAPOMA Y NALMEHTOB C YTHETEHHLIM CO3HAHNEM
U B COCTOSIHAM MEAVKaMEHTO3HOWM cefaummn. 3TW NauueHThbl MoMyYaroT XMOKOCTb B
BUAE BHYTPUBEHHBLIX MHAY3UA 1 30HOOBOMO NMUTAHNUST U OKa3bIBAKOTCSt HE B COCTOSIHUM
oTKasaTbCsi OT MPUEMA XMOKOCTH.

Bo Bcex KnnHn4yecknx cUTyauumax

[Insi cBOeBpPEMEHHOTO BbISIBNIEHNsI HecaxapHoro anabeta n SIADH HyxHO
yunTbiBaTb BOAHbIM OanaHc nauMeHTa U KOHTPONMpPOBaTb KOHLUEHTPALUMK HaTpus B
nnasme paccunTbiBaTb UK N3MEPSATb OCMOSISIPHOCTb NiasMbl.

Ananorn AQII" — 310 cMHTETUYECKME NpenapaTbl: JecmonpeccuH, MUHMPWH,
AanypetuH, BasomupuH, MpecanHekc. CylecTByOT TabnetTnpoBaHHblie hopMbl, ANs
paccacbIBaH1s BO PTY, Kannu B HOC 1 pacTBOpP Ansi BHYTPUBEHHOIO BBEAEHMS.

AHTaroHmcTtbl AQIr
LleHTpanbHbIn 6riokatop cuHTesa ALlN — heHnTomH;
Bbnokatopsl genctema ALl B noykax — 37O STUNOBbLIMA CNUPT, CONW NUTULA, 4EMEKITO-
LMKITMH 1 BanTaHbl.

OTUNOBbLIV CNMPT B KMMHUYECKOW MPAKTUKE HE UCTMONb3YeTCsl, CONU NnTus,
B BUAe nNutusa kapboHaTta MMEeT orpaHnyYeHHoe npuMeHeHne. [1eMeKounKMH — 3To
NOMYCUHTETUYECKMUIA aHTUOMOTUK LLUMPOKOTrO CMEKTpa M3 rpynmbl TETPALMKITMHOB TOp-
roBoe Ha3saHwue JlegepmuunH (Ledermycin) metabonuanpyertcs B nevenu n npu 6o-
NEe3HsX NeYeHn NpoT1BONOKa3aH.

BanTtaHbl — 3TO rpynna CUHTETUYECKUX MpenapaTtoB, KOTOpble GrokupytoT
Aencteue ALl Ha cneundmyeckme peLenTopbl B cOGMparernbHbIX MPOTOKax HE(POHOB.
HasBaHue Vaptan — aTo cokpalleHue oT vasopressin-receptor antagonists. B HacTo-
slee Bpemsi B KMMHWYECKOW MpakTuke 3a pybexom mncnonb3yeTcst psg BanTaHoB —
3TO KOHMBaNTaH, MO3aBanTaH, NIMKCMBaNTaH, cataBanTaH 1 ToneanTaH CeneKkTnBHbIe
(TonBanTaH, NuKcuBanTaH — GNOKMPYOT V2-peLenTopsl) 1 HECEeNeKTUBHbIE (KOHMBan-
TaH — 6rniokmpyet V1a- n V2-peuentopbl) aHTaroHUCTbI peLenTopoB Ba3onpeccuHa
3HaUYNTENBHO YBENUYMBAIOT IKCKPELMIO BOAbI M3 OpraHn3ma, CrnocobCTBYOT Bblaene-
HUIO MOYM C HU3KOWM OCMOMSAPHOCTBIO, MO CYLLECTBY, CO34A0T CUTYaLMIO aHaNOMMYHYHO
HebporeHHOMY HecaxapHoMmy avabeTty. JleuebHoe fencTBME COCTOUT B TOM, YTO Na-
TONOrMYECKOMY MOBbILLEHMIO KOHLEeHTpauun AN npoTMBONOCTaBNSETCA MeauKaMeH-
TO3HOE CHDKEHWE YyBCTBUTENIbHOCTU NOYEK K FOPMOHY.
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11.5.11 Peuunpkynsumsa MO4YeBUHbI

Omkyda bepemcsi MoyesUHa?

MoueBuHa — 310 NpoaykT MeTabonuama 6enkos. Mpu paciuenneHn ammHo-
KWUCMOT ANs SHepreTnyecknx notpebHocTen nnm npeobpasoBaHUn UX B FIIHOKO3Y UK
B cBOBOAHbIE XXUPHbIE KMCNOThI OT aMUHOKMCIIOT OTpbiBatoTCs amuHorpynmnbel (—NH2).
AMUHOrpYNMbl ONACHbI TEM, YTO U3 HUX O4EHb BBLICTPO MOXET 06pa3oBaTLCH aMMUaK.
AMMUaK BbICOKOTOKCUYEH. [M03TOMy BO BCEX TKaHAX opraHusMa, rae metabonuanpy-
I0TCS1 aMUHOKMCNOTbI paboTaroT hepMeHTbl TpaHcaMmHasbl. 3adava TpaHcaMmnHa3 —
3TO MEepeHOC aMUHOTPYMMbl C aMUHOKUCIOTLI Ha APYro OpraHUYecKnin HocUTerNb C
KOTOpPbIM aMUHOTpynna nonagéTt B neveHb. HazoBéM OCHOBHbIE HOCUTENM:
e Anbda-ketornnytaposas kucnota + (—NH2) = MmytammHoBas kucnota
e [nytamuHoBas kucnota + (—NH2) = mytamuH
e AcnapramoBas kucnora + (—NH2) = AcnaparuvH
e  [lupoBuHrpagHas kucnora + (—NH2) = AnaHuH

B neyeHu Takne xe TpaHcamuHasbl 3abyparoT aMUHOTPYNMbl y HOCUTENEN 1
3anyckarlT B MPOLECC CYHTe3a MOYEBUHbI. [Ins cuHTe3a ogHOW MOonekyrbl MOYeBu-
Hbl MCMOMb3YIOTCS ABE aMUHOTPYMMbl UMW ABE MOMEKYNbl aMMuaka 1 0gHa mMonekyna
yrnekucnoro rasa. CO2 + 2(NHs)= H20 + CO(NH2)2

CO(NH,),  moueBuHa NH,— (|:| — NH,
0]

MouTn BCA Mo4YeBMHa obpasyeTcsa B neyeHw. Mpaktnyeckn Bce MembpaHbl
B OpraHu3mMe MMeroT 6enkn-TpaHCnopTpbl MOYEBMHbI, KOTOpble obecneynBatoT nepe-
MeLLeHMe B NoOOM HanpaBneHuu, He gornyckas GoOpMUPOBaHNST KOHLIEHTPALIMOHHbIX
rpagmeHToB. MoyeBMHA NErKO NPOXOAUT Yepes KIeTOYHble MeMBpaHbl U CTEHKM Ka-
NUNNSPOB, NO3TOMY He SIBMSIETCS OCMOTUYECKM-aKTUBHBIM BELLLECTBOM B OPraHn3Me.
(Ecnn no obenm ctopoHam MeMOpaHbl KOHLEHTpaLWs OAMHaKOBasi — OCMOCa He BO3-
HuKaeT.) Kak Mbl 3HaeM OCHOBHbIM OCMOTUYECKM aKTUBHBLIM BELLECTBOM B OpraH1u3me
aBnseTca HaTpuin. IMEHHO HaTpuii onpeaensieT B HOPMe KOMMYECTBO BOAbI B opra-
HU3Me 1 pacrnpeenenne eé mexay komnaptTMmeHTamu. Mo-Buanmomy, NCnonb3oBaTb
MOYEBVHY Kak JOMOMHUTENbHOE OCMOTUYECKU-aKTUBHOE BELLECTBO, ObINo 3BONOLM-
OHHO He onpaBaaHo. BbiNo HalgeHo aneraHTHoe pelueHne: 6ecnpensaTCTBEHHO MpPo-
nyckaTb MOYEBMHY Yepe3 Bce MembpaHbl. [Ins opraHmama aHepreTMyeckn BbIrogHee
MMETb Ha BCeX MembpaHax Gernku-TpaHCMopTpbl MOYEBUHbLI, YEM BbINPaBMASATL MO-
CrneacTBuUs €€ CTUXMIAHOM OCMOTUYECKON AeATenbHOCTU. Tem bonee, YTo KOnmM4yecTBo
MOYEBVHbI B OpraHn3mMe HEMOCTOSIHHO M CUIMbHO BapbUPYET B 3aBUCUMOCTY OT AMETHI.
[ns Bpaya Mo4eBMHa BELLECTBO-NPM3paK: OCMOMETP OyaeT yyuTbiBaTb MOYEBUHY
npv N3MEPEHNN OCMOSIAPHOCTM Ma3mbl, @ Bpay AOSPKEH MOMHUTb, YTO B OpraHM3me
MOYEBMHA OCMOTUYECKOM CUMbl HE UMEET.

OpraHnsmoM MoYeBMHa He UCMonb3yeTcs M BbIBOAWUTCS ¢ MoYvoi. Kasanock
6bl, Yero npotue, He BCTpamBaTb B MeMbpaHbl Tpyboyek 1 kaHanbLeB HedppoHa 6en-
KV- TPaHCMOPTEPBLI MOYEBUHBI. YTO yxe nonano B Knybo4koBbIn hunstpart, nyCTb Bbl-
BoauTCcAa ¢ Moyown! BCé nmoutn Tak U caenaHo, ogHako B HedppoHe eCTb TpW yyacTka
NPOHULI@EMbIX 47151 MOYEBVHbI.

BOAHO-3/1€KTPOINTHBIE HapYLLEHWS B HeipopeaHMaLmn 153



YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

3OTn yyacTku:

e [lpoKcuMarnbHbIA 3BUTOW KaHanew;

e  TOHKWMI cEerMeHT BocxoasLlen yactu netnm leHne;

e  CobupatenbHbI MPOTOK, NPOXOAALLMNIA Yepe3 MO3TrOBOW CrOM MOYKU.

[BUXKEHVIE MOYEBVIHbI yuacTok HeppoHa HeMnpPoHMLAEMbIi
AnAa MOYeBUHDI
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3ayem 3To cgenaHo?

He 3auyem, a novemy. MNoTomy, YTO MHa4Ye B MPOKCUMArNbHOM KaHarbLe He
ypacTest peabcopbupoBaTb B KpoBb 65% dunbrpata. Ecnv B npokcrmansHOM Ka-
Hanble CTEHKM caenatb HenpoHuuaeMbiMu Ans MOYEBMHbI OHa GyaeT yaepxuBatb
BOAY B KaHarnbLe, TO eCTb NoBeaET cebs kak OCMOTUYECKUI ANYPETUK. A TaK B MPOK-
cvManbHOM KaHanbLe peabcopbupyetcs 65% dunsrpata n npumepHo 50% modeBu-
Hbl. Moyemy 50%, a He 65%7? Kak Mbl roBOpurnn Bbille B MPOKCMManbHOM KaHarbLe
Ha BCEM MPOTAXEHUM, PunsTpaT OCTAaETCH N300CMOMSPHBLIM Mla3Me, HO MOMHOCTLI0
BO3BpALLAET B KPOBb [MHOKO3Y M aMUHOKUCIOTLI. 3a CHET peabcopOuum rmioko3bl 1
aMWHOKMCIIOT yOaéTcsl OCTaBuTb B dounbTpate YyTb Gomblue MoveBuHbl. K KOHLy
NPOKCMMAIIbHOTO U3BUTOIO KaHarbLia KOHLEHTpauMs MOYEBMHbI B chunbsTpate no ort-
HOLLIEHVMIO K Nna3me coctasnseT 1,2.

Btopow y4acTtok, rae MoyeBuHa yXoauT M3 HedpoHa B UHTEPCULUA — ITO
cobupaTtenbHbI NPOTOK, MPOXOASALLMIA Yepe3 MO3roBOW CIOW MOYKkW. 34ecb KapTuHa
Takasi )Xe, Kak U B MPOKCMMaribHOM M3BUTOM KaHanbLe. Ecnn aToT yyactok HedppoHa
OyaeT HenpoHVLaeM ANa MOYEBMHbI, OHA HAYHET paboTaTb Kak OCMOTUYECKN- aKTUB-
HOe BeLLEeCTBO 1 Tor4a, B YCMNOBUSIX KPUTUHECKON Aernapartaumm opraHnam notepsiet
OparoueHHyo Boy.

TOHKMI CerMeHT BOCXOAsLLEeN YacTu netnv MeHne npoHuuaem Anst Mode-
BVHbI MOTOMY, YTO M3 rMYyOMHHbIX OTAENOB MO3rOBOrO CMOSA MOYKM MOYEBUHY HYXHO
BCE- Taku yoansite. 34ecb MOYEBMHA 3aHOBO BXOAUT B HE(OPOH 1 CBEPLUAET peump-
Kynsumio. To ecTb onATb JOXOOWUT OO cobMpaTenbHOro Npotoka U BHOBb YaCcTUYHO
peabcopbupyeTcsa B MO3rOBOW CrOM NMOYKN.

154 W.A. CaBuH, A.C. TopsiueB
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Ecnun cobbiTvs pacctaBuTb B XPOHOMOMMYECKOM MOPSIAKE MOMYyYUM Takyto KapTUHY:

B kny6ouke cpunerpyetcs 20% nnasmMbl npoxoasien Yepes noyky (180n/cyT nnm
120Mn/MuH) KoHUEHTpaLumsa MOYEBUHbI B KIyGO4YKOBOM (oUnbTpaTe Takas ke Kak
B Nnnasme.

M3 npokcumanbHOro n3BmToro kaHanbsua 50% oTgunsTpoBaBLLENCS MOYEBUHDI
peabcopbupyeTtca obpaTHO B KPOBb, HO 3a CYET TOro, YTO BOAbI U3 KaHanbLa
yoansertcs 6onblie YeM MOYEBUHbI, KOHLEHTPaLMSA MOYEBWHBI B onnbTpaTe no-
BbILLIAETCS Y COCTABMSET MO OTHOLLEHUIO K NNIa3MEHHON KOHLEeHTpauun 1,2.

B Hucxopswem otgene netnu eHne peabcopbupyeTtcs B KpOBb TOMbKO BOAA, a
KONMMYeCTBO MOYEBUHbI He MeHsAeTCs. COOTBETCTBEHHO KOHLEHTPaLnUs MOYeBU-
Hbl pacTeT.

B ToHKOM cermeHTe BocxoAsLein Yacti netny NeHne u3 MHTEPCTULIMSA MOYEBUHA
NocTynaeT B KaHanew, KOHUeHTpauna MoYeBUHbI NPOAOIDKAET yBENMNYMBaATbLCA. B
TOHKOM CcermMmeHTte BOCXOAHLIJ,eIZ Yyactu netnu eHne B KaHaney ycneBaeT NocCTy-
NUTb NPYMEPHO TaKoe e KONMNMYeCTBO MOYEBUHBI Kakoe Obirno peabcopbrpoBaHo
B KPOBb B MPOKCHMManbHOM M3BUTOM KaHarnbLe. [Mockonbky 06béM dunsTpaTa
npoaomxaet ymeHbllaTbCA, KOHUEeHTpaunua MovYeBuHbI B CbI/IJ'IpraTe NMoBbILLaeT-
ca elle bonblue.

[anee Ha BCEM NPOTSHKEHMM OT HaYyarna TONCTOro CerMeHTa BOCXOASLLEN NeTnm
leHne go Havana cobupaTenbHOro NpPoToka, CTEHKU HedpoHa HEMPOHMLAEMBI
OJ151 MOYEBVMHbI. Ha 3TOM yyacTke 13 counstparta peabcopOmpytoTcs Bofa v arek-
TPONUTbl, a Mo4YeBUHa ocTtaétcsi. COOTBETCTBEHHO KOHLUEeHTpauna MOYeBUHbI
NMPOAOMKAET PACTV M COCTABISIET MO OTHOLLEHWIO K MNasMeHHOM KOHLeHTpaLumm
5,5. ABCONOTHOE KONMMYECTBO MOYEBUHBI HA 3TOM 3Tarne NMpUMEPHO PaBHO WK
YyTb NMpeBbIlUaeT KonnM4ecTBo MOYEBKHBI B KJ'Iy60'~IKOBOM CbI/IJ'IpraTe.

B cTeHkax cobupaTensHOro NpoToka, NPOXOASLLEro Yepe3 MO3roBoi Crow Mnod-
K1, €CTb GenKku-TPpaHCMnopTPbl MOYEBMHbI. 30€Cb MOYEBMHA YACTUYHO YXOAUT
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B MHTEPCTULIMIA MO3rOBOrO Crosi MOYKuU. OTO BbIHYXXAEHHas mepa. Ecnu He no-
3BONMUTb MOYEBMHE peabcopbmpoBaThCa HA 3TOM y4yacTke OHa YHECET ¢ cobom
Body. 3aecb peabcopbupyetca 50% OT KonnyecTBa MOYEBUHBLI NPOXOAALLEN MO
cobuparenbHoMy NpoToKy. KOHLEeHTpauust MOYEeBMHbI B MOYE MO OTHOLLEHUIO K
KOHLleHTpauun B nname — 25. To ecTb, B 25 pas BblLle YeM B nna3me.

W.A. CaBuH, A.C. TopsiueB
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11.5.12 OueHka chyHKLMMN NOYEK NO KIIMPEHCY

KnupeHcbi: KnupeHc uHynuHa, KnupeHc kpeamuHuHa, KnupeHc napaamuHoauriry-
posol kucriomsl, OcmMonspHbIl KnupeHe, KnupeHc ceobo0HoU 800k!

CnoBo KNUpEHC aHrmuiickoe, clearance o3Ha4aeT ouuLleHne unm ocBobo-
XaeHune. B dmsmonornm nodek pasmepHOCTb 3TOro nokasartensi — o6bEM B eanHuULYy
BpemMeHu. KnupeHc BeLlecTsa — 3T0 06bEM Mrasmbl, KOTOPbIN MOMHOCTLIO OYMLLGETCS
OT BeLLEeCcTBa NoYKamu 3a eauHuLY BpeMeHun. Kaxaoe BeLecTBO nna3Mbl MMEET CBOO
COBCTBEHHYIO BENWYMHY KINMPEHCA; eOVHULEA U3MepeHust — 00bEM nna3mel, noasepra-
IOLLIMINCA OYMLLEHMIO 3a onpeaenéHHoe BpeMsi. OBbIYHO KIMMPEHC BbIpaXaroT B MIT/MUH.

OueHka kny6o4ykoBoW chunsrpaumm.

Ecnu y Hac ecTb BeLECTBO, KOTOPOE B MOYEYHbIX KyGoukax dpunsTpyercs
B MEPBUYHYIO MOMY, HO Aanblue, Npy NPoxXoxaeHUn dounstparta no Bcel cucteme Ka-
HanbLeB HedpoHa He peabcopbupyeTcs B KPOBb U HE CEKpeTUpyeTcst B ounbTpar,
Mbl CMOXEM OLEHUTL KIyGouKoByH chunsTpaumio. dopmyna Takas:

V(nn) = U(tB) x V(M) / C(1B) X T

loe V(nn) — 06bém nnasmbl, UneTPyOLLENCa Yepe3 NoYeYHbI UNBTP B MUHYTY;
V(M) — 06bEM MOUM 3a AaHHOE BpeMs;

C(TB) — KOHLIEHTPaLMsi TECTOBOrO BelLlecTBa B Nnna3me (CbIBOPOTKE);

U(TB) — KOHLIEHTpaLMs TECTOBOIO BELLECTBA B MOYE;

T — Bpemsi cbopa Mo4m B MuHyTax. V(Nn) — 910 KMMPEHC B 4aHHOM Cry4ae.

Takoe BeLLEeCTBO HETOKCUYHOE Ars YeroBeka CyLLecTByeT — 3T0 UHYMWH (He
nytatb ¢ uHcynuHom). HynuH, (CeH100s5)n — aTO opraHnyeckoe BeLecTBO U3 rpyn-
nbl nonucaxapugos, nonumep D-cdpykTo3sbl. MonekynspHasa macca 5000—6000. Mo-
nekyna uHynuHa — uenoyka n3 30—35 octaTkoB pyKTO3bl. VIHYNMH, BBEOEHHbIN
B KPOBb, B HEU3MEHEHHOM BMAE MOSHOCTLIO BblAenseTcs novkamu. NHynnH moxer
MCMonb30BaTbCA AN onpeaeneHns BenuumHbl KiyGoukoBow dnnstpaummn. TexHnye-
cKasi CITIOXXHOCTb COCTOMT B TOM, YTO 111 TO4HOTO U3MEPEHWS HYXXHO, YTOGbI BO BpEMS
TecTa KOHLUEHTpaums UHyNMHa B nna3me noggepXvBanack Ha OQHOM MOCTOSIHHOM
ypoBHe. A Ans Toro YToObl BBOAUTL TO KONMMYECTBO MHYMMHA B MUHYTY KOTOPOE BbIBO-
AAT MOYKW HY>KHO 3apaHee 3HaTb BEMNMYUHY NOYEYHOM (OUNBTPaLIMU, - KPYr 3aMKHYIICS.

Bonee ynobHbIM U He MeHee TOYHbIM METOLAOM SIBMSIETCH OLEHKa CKOpO-
CTU Kny6o4KoBON OUMLTPALIMKU MO KIMPEHCY KpeaTuHUHA. KpeaTuHUH — 3TO NpoaykT
MeTabonunama MbILLEeYHOW TKaHW. B npouecce MbIlLEYHOro CoKpaLleHWs MPOUCXoamT
pacnag kpeatvHdocdaTa C BblgeneHnem aHeprum n obpasoBaHWeM KpeaTuHUHA.
KoHueHTpaums KpeaTMHMHA B CbIBOPOTKE KPOBW OTHOCUTENBHO MOCTOSIHHA U 3aBUCUT
OT paBHOBECUsI MPOLECCOB CUHTE3a 1 BbiBeAEHWS. Y CaMLUOB COAepXaHue kpeatu-
HVMHa HEeCKOIbKO BbILLE, YTO CBA3AHO C Ooree BbICOKMM 06BEMOM MbILLEYHOW TKaHMW.
KpeaTWHWH oTHOCMTCA K BecnoporoBbiM BeELLECTBAM: B HOpMe punsTpyeTcs B Kiy-
Ooykax noyek U He noaeepraeTca peabcopbumm B KaHanbLax U Nulib HebonbLloe
€ro KONnM4ecTBO AOMOIHUTENBHO CEKPETUPYETCS B MPOKCUMAIbHbIX KaHanbuax, HO
3TON BENWYMHOWN MOXHO npeHebpeyb. [Ina nccnegoBaHns cobnpatoT CyTOUHYHO MOYy
N ONpenensoT KOHUEHTPaUMIo KpeaTHHa B nna3me KpoBu M B Mode. PacyéT Be-
NYMHBI KNy6o4koBoW mnbTpaummn No KpeaTuHWHY HasbiBaeTca «npoba Pebeprax.
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KnupeHc kpeaTrHuHa onpegensoT no opmyne:
V(nn) = U(kp) X V(m) / C(kp)XT

l'oe V(nn) — aTo KNMpeHC KpeaTvHUHA unn ob6bEM Nnasmbl, UnLTPYOLLENCS Yepes
NOYEYHbIN (PUMBTP B MUHYTY;

V(M) — 06bEM MOUM 33 AAaHHOE BPeEMS;

C(Kkp) — KOHLEHTpauus KpeaTVH1Ha B Mrasme;

U(kp) — KOHLEHTpaLKs KpeaTUHMHA B MOYE;

T — Bpems cbopa Moun B MuHyTax. V(rn).

KnupeHc KpeaTUHMHA — 3TO 3KBMBArIEHT KIy6o4KkoBOW hunsTpauuu.

Y 300pOBOro B3pOCOro YernoBeka KIMPeHC SHAOMEeHHOro KpeaTnHuHa Kone-
6netca ot 80 go 180 mn/muH, coctaenssa B cpegHem 100-120 Ma/MyH. 3a HUXHIOKO
rpaHnLly HOpMbl NpuHMMaeTcst 60 M /MUH.

MoBbIEHNE YPOBHSI KpeaTUHWHA OObIYHO CBUAETENBCTBYET O CHWKEHWU
unbTpaummM B NOYEYHbIX KNyBoykax U HapyLLeHUN BbIAENUTENbHON PYHKLMM NOYeEK.
lMpocToe namepeHmne KOHLEHTpaLmMmn KpeaTuHHA B Nia3me KpoBU He NO3BONSET cae-
naTb CyXAeHune O BEenuYuHe KyGoyKkoBOW (hunbsTpauum, NOCKOMbKY KOHLEHTpauums
KpeaTuHUHa B KPOBU MMEET BonbLUNE MHAMBUAYANbHbIE Pa3NMYMs 1 3aBUCUT OT Nona,
BO3pacTa, MbILLEYHOW MaccChl, AMETbI U PU3NYECKON Harpy3ku. Bonblue Bcero cogep-
XaHve KpeaTUHVMHa B KPOBW 3aBMCUT OT MbILLEYHOW MaccChl, MO3TOMY ANS MYXYMH
HOpMa KpeaTuHMHA BbIle, YeM ANS XeHLWWMH. MocKonbKy 0ObEM MbILLEYHON TKaHW
ObICTPO HE MEHSIETCS, CYTOUHbIE KornebaHus ypOBHSA KPETMHUHA B KPOBW OObIYHO He-
Benvikn. HopmanbHasa KOHLEHTpaLus KpeaTuHMHa B CbIBOPOTKE KPOBU COCTaBIAET: Y
MYX4YMH cpegHero Bo3pacta 88-132 MKMOMb/M; y XeHLMH CpeaHero Bo3pacta OKo-
no 100 MKMOnb/n; C BO3pacTOM KOHLEHTPaLUsi KpeaTuHUHA NOCTENEHHO BO3pacTaEeT.
KoHueHTpauus kpeaTuHuMHa 135 MKMONb/N MOXET HabntogaTbCs Npy HOpMaribHOMN
PYHKLMM NOYEK y 300POBOTO MY>KHYMHBI C XOPOLLIO Pa3BUTON MYCKyrnaTypoWn 3aHATOro
PU3NYECKUM TPYOOM.

OueHKa NO4e4HOro KPOBOTOKA.

[ns Toro 4tobbl oNpeaennTb NOYEYHbIN KPOBOTOK MO KIMMPEHCY HaM HY>XHO
BELLIeCTBO, KOTOPOE Monas B MOYEYHYHO apTeputo BCE, MOMHOCTLIO OyAeT BblAeneHo B
Mody. B gaHHOM cnyyae He NpuHUMNManbHO, Kakas YacTb 3TOro BelecTBa oTdub-
TpoBaHa B knyboykax, a Kakas 4acTb CeKpeTupyeTcst B kaHanbLax. BaxHo, 4Tobbl
BELLIECTBO MOMHOCTLIO NEPEMECTUNOCH M3 KPOBU MpoLUeaLLen Yepes MoYkM B MOMY.
Takoe BeLLEeCTBO CyLLEeCTBYyeT, 3T0 NapaamuHornnnyposas kucnota (MAIM). Mcnonbays
Ty e cbopmyny ANst pacyéTta KnMpeHca, Mbl Monyyaem:

V(nn*) = U(nar) x V(m) / C(nar)xT

l'oe V(nn*) — o6bEém nnasmbl, NPOXAALLEN Yepesd NMOYKM B MUHYTY;

V(M) — 06bEM MOUM 3a AaHHOE BpeMs;

C(nar) — KOHLUEHTpauusi napaamMyHOrMMIMNypoBOM KUCIMOTbl B Mra3Me (CbIBOPOTKE);
U(nar) — KOHUeHTpauunsi napaaMUHOrMMNypoBON KACIOTbI B MOYE;

T — Bpemsi cbopa MO4M B MUHYTaXx.

158 N.A. CaBuH, A.C. Topadves
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KnupeHc napaamnHOrmnnypoBow KUCNoTbl — 3TO
3KBUBAIEHT MOYE€YHOro Nya3mMoToKa.

[ns pacyéta Nno4eyHOro KpOBOTOKA HaM Hy>keH rematokput (Ht). FfemaTokput
— 3TO OTHOLWeHWe ob6béMa (POPMEHHbIX ANEMEHTOB K OObEMY LIEMbHON KPOBW B
npoueHTax. Ecnn ot 100% oOTHATL BenuuuHy Ht Mbl nonyy4nm oTHoweHne obbéma
nnasmbl K 06bEMY LienbHOM KpOBM B MpoLieHTax. Takum obpasom, onpeaenms KNMpeHc
napaaMuHOrMNMypoBOM KUCNOTLI U pasgenms aTy Benu4mHy Ha (1 — Ht) mbl nonyyaem
BEMUYMHY NOYEYHOrO KPOBOTOKA.

YnaneHne ocMOTUYECKU aKTUBHbIX BELLEeCTB.

OCMONSAPHBIN KIMPEHC — 3TO 0O6BEM NNasMbl, KOTOPbIY 32 1 MUH ounLLaeTCA
MOYKOM OT OCMOTUYECKM aKTUBHBLIX BeLLEeCTB. TpyAHO npeactaBuTb cebe nnasmy
6e3 ocmMOTUYECKN aKTMBHbIX BellecTB. o cyllecTBy 910 abCcTpakumsi, JonyLueHve,
YTO oTeKarLasa OT MOYKU KPOBb COCTOMT M3 pPasHbIX KOMMOHEHTOB: 1) hOpMEHHbIe
AneMeHTbl, 2) K HUM gobaBneHa obblvHasa nnasma, HeoTnMuMMasi OT Mnas3mbl BO
BCEM OCTanbHOM opraHusmMe, u 3) nnasma, koTopasi Npoas Yepes nouvku, oTgana
BCE OCMOTUYECKN aKTUBHbIE BELLECTBA B MOYY U, MO CyLLECTBY SIBMSIETCS Bogon. Ha
CaMOM [Jerne, eCTECTBEHHO, OT MOYeK OTTEKaeT 0OblYHAsi HopMaribHasi MOSIHOLEHHas
KpOBb, 1 HAKTO TyAa BoAy He fobaBnserT. [MpocTo 0CMONAPHOCTb KPOBUM Ha BbIXOAE U3
MOYKMN HUXKE, YeM Ha Bxoge. U 3Ty pasHuLy B OCMOMSIPHOCTM BXOASLLEN 1 BbIXOOALLEN
KPOBM OMMUCLIBAIOT, Kak ecrv Obl B OTTEKAOLLYH OT MOYKM KpoBb AobaBneHa Boaa
(He comepallas oCMOTMYECKM aKTUBHbIX BellecTB). BoT aTa Boga «gobaBnsemasn»
K OTTEeKatoLLen OT MOYKU KPOBU M3Mepsiemas B MIT/MUH U SIBASIETCS OCMOMSIPHBIM
KIMPEHCOM.

OcMONSApPHbIN KITMPEHC — 3TO 06BLEM Nia3Mbl, OCBOOOXOalOLWMNCS
OT PAaCTBOPEHHbIX BeleCTB KaXXayro MUHYTY.

OcmonsipHbIi kKnnpeHc (CocM); paccumTbIBaKOT MO TOW e opMyre, YTo U KNpeHc
nto6oro BellecTBa:

C(ocm)=U(ocm) x V / P(ocm) XT

loe U(ocm) — ocMONApHOCTb Mouu,
V — Konmn4ecTBo Mo4un U P(0CM) — OCMOSAPHOCTL MNasmel,
T — Bpemsi cbopa MOYM B MUHYTaX.

Hanpumep, ecnu ocmonsapHocTe nna3mbl — 300 mocm/n, moun — 600 mocm/n n
konnyectso mMoun — 1 mn/muH (0,001 1/MWH), MHTEHCMBHOCTL OCMOBBIOENEHNSA
coctasut 0,6 mocm/MuH (600 mocm/n x 0,001 n/muH). OCMOMSIPHBIA  KIMUMPEHC
coctasuT 0,6 MocM/MuWH, nogenerHsle Ha 300 mocm/m, unm 0,002 n/MuH (2,0 Mn/MuH).
OTO 03HaYaeT, YTO KaXkayt MUHYTY OT paCcTBOPEHHbIX BELLIECTB 0CBODOXAAOTCS 2 M
nnasmbi.
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KnupeHc cBo60aHOM BOAbI.

[ns noHVMaHWs onpeaeneHnst «KNMpeHc CBOOOAHOM BOAbI» BCMOMHUM,
YTO KPOBb — 3TO CIOXHbIV PacTBOp, @ pacTBOpP — 3TO MHOTOKOMIMOHEHTHas cuctema.
OpHVM 13 KOMMOHEHTOB ABMSIETCA pacTBopuTenb — Boga. Nockonbky, «KnupeHc Be-
LecTBa — 370 06bLEM Nna3mbl, KOTOPbIV MNOMHOCTBIO OYMLLIAETCS OT BELLeCcTBa Noyka-
MW 32 eQuMHULY BPEMEHM» B Ka4eCTBE BELLECTBA yAansieMoro U3 KpoBU Mbl MOXEM
paccmaTpuBaTth Boay. Hanprmep, YenoBek B XOpOLLEN KOMMNaHuy 3a camoBapomM, 3a
npusTHOM 6ecenow BbINMBAET HECKOMbLKO Yallek Yar. Korga aTa Boga BcacbiBaeTcs B
KpOBb, OpraH1M3mM HaudvHaEeT NULLHIO BOAY M3 opraHu3ma yaanatb. B aaHHom cnyyvae
OCMOJISIPHOCTb MO4M ByLET HXKE OCMOINSPHOCTY Masmbl. TO MNONOXUTENbHbIN K-
peHc cBoboaHON BOAbI.

KnupeHc ceobogHom Bogbl C(H20) paccumTbiBatoT Kak pa3HOCTb MEXAY Bbl-
aenexHnem moun V 1 ocMonsipHbIM knupeHcom C(ocm) chopmyna BbIrmaauT Tak:

C(H20) = V — C(ocm)

B npumepe npvBegeHHOM Bbille Temn avype3a 1Mn/MUH, @ OCMONSPHbIN
KnupeHc 2,0Mn/MUH, 3Ha4YMT KnMpeHc ceoboaHol Boabl coctaenseT —1mn/MuH (OT-
puuartenbHbiin). Ecrniv gencreoBatb CTporo no hopmyrne, To, B 3aBMCMMOCTU OT COOT-
HOLLIEHMI OCMOSAAPHOCTY MMa3Mbl M MOYM MOXHO NOMYYUTb Kak MOMOXUTENbHOE, TaK
1 oTpuLaTenbHOe 3HavYeHne KnmpeHca cBoboaHoM Boapbl. Korga ocMonsipHOCTb Mo4mn
BbILLIE OCMOJISIPHOCTU NMa3mbl KNMpeHc cBoboaHON BOAbl oTpuLaTenbHbIi. Ecrin oc-
MOJTIAPHOCTb MOYM HUXKE OCMOJISIPHOCTU NNa3Mbl KNMPEeHC CBOGOAHON BOAbI MOMOXU-
TenbHbIW. Takum obpasom, KnMpeHc cBobOAHON BOAbI OTPaXaeT MHTEHCMBHOCTb, C
KOTOpoOW cBOOOAHasi OT pacTBOPEHHbIX BELLECTB Boda BbiAeNsieTcs novkamu. Ecnu
KnvpeHc cBob0aHOM BOAb! MOMOXUTENEH, M30bITOK BOAbI BblAENsAeTcs ¢ Modon. OTpu-
LlaTenbHbIN KNMPEHC CBOOOAHONM BOA4bI O3HAYAET, YTO U3 Niia3Mbl yaansercsi 3bbITok
pacTBOPEHHbIX BELLECTB, a Boda cheperaeTcs.

KnupeHc cBo6oaHoOM BoAbl — 3TO Pa3HOCTb KONMUMYeCTBOM
MOYU U OCMONAPHbLIM KITUPEHCOM.

Ons no6o3HaTenbHbIX YNTaTenen
OTkyna B3anacb popmyna pacyéta knupenca: V(nn) = U(te) x V(m) / C(1B8) x T
3710 npeobpasoBaHne nponopuunn: U(TB) : C(TB) = V(M) /T : V(nn)
l'oe V(m) /T — aTo Temn anypesa;
C(TB) — KOHLEHTpauns TECTOBOrO BELLECTBA B Nia3me (CbIBOPOTKE);
U(TB) — KOHLIEHTpaLMs TECTOBOIO BELLECTBA B MOYE;

T — Bpems cbopa Moun B MUHyTax; V(Nm) — aT0 KONMMYECTBO MnasmMbl o4mLLaemMoe OT
TECTOBOrO BELLECTBa 3a MUHYTY UMW KIIMPEHC.
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1.5.13 AnbgocTepoH

AnbaOCTEPOH — 3TO CTEPOUAHBINA FOPMOH KOPbl HAAMNOYEYHUKOB. JTO 3Ha-
YMT, NOCTPOEH Ha OCHOBE MOSIEKYIbl XonecTepuHa (xonectepona). Kak u Bce gpyrve
CTepoaHble FOPMOHbI SBMSIETCS MMAPOO6GHBIM BELLIECTBOM, NEepPeHoCUTCs ansoymu-
HaMK NrasMmbl, NIErKO NPOHMKAET Yepes Nra3MaTu4eckyto MemopaHy KneTku.

AnbOoCcTepPOH — 3TO CTEePOUAHbIV TOPMOH KOPbl HAAMNO4YEe4YHUKOB.

[encTByeT onocpenoBaHo, TO €CTb YCUITMBAET CUHTE3 KIETKOW Kanui-Ha-
Tpreson AT®asbl n KaHanbHbIX 6eMnkoB Ans MOHOB Kanus, xnopa v Hatpus. OTHOCUT-
€A K MWHEPAaNoKOPTUKOMAAM U SBMSIETCH OCHOBHLIM MWUHEPANOKOPTUKOUOHbLIM rop-
MOHOM B YeroBe4eCKOM opraHuamMe. AnbJoCTEPOH AENCTBYET B MOYKaX (B KOHEYHOM
oTAerne gucTanbHOro M3BMTOrO KaHarbla 1 B cobupaternbHon Tpyboyke), B TONCTOM
KULIEeYHUKe, CItOHHbIX N NOTOBbLIX Xerne3ax. ﬂeﬁCTBMG anbgoCTepoHa — 3TO BbiBeae-
HVe Kanus 1 3afiepkka B opraHM3me HaTpus. 3afepikka HaTpusi NPUBOAUT K 3KBMBa-
NEHTHOW 3afiepXKKe Xnopa U, Kak CreacTBue 3aepkke Bobl.

AnbAOocTepoH AeACTBYEeT B NOYKaXx, B TOSICTOM KULLUEYHUKE,
CIIOHHBIX U NMOTOBbIX Xerne3ax.

BbipabatbiBaeTca B kOpe HaaMoYe4YHUKOB B KIyGOYKOBOW 30HE, pacrono-
YKEHHOW Bnmke BCero K Karcyrne.

CwuHTe3 anbaocTepoHa y 300poBOro Yernoseka, Mano 3aBucut ot yposHs AKTT B kpo-
BMW, ogHako, nonHoe otcytcTBue AKTIT MOXET 3HauMTENbHO CHU3WUTb CUHTE3 anbao-
CTepoHa Krnybo4YKOBOW 30HON.

MonHoe otcytcTBUe AKTI MoxeT 3HauUMTenbHO
CHU3UTb CUMHTE3 anbaoCcTepoHa.

BwmecTe ¢ Tem, gaxe manoro konudectsa AKTI, npogyuupyemoro ageHo-
rMnodn3om, AOCTaTOMHO AN cekpeumm HeobxoaMMOro KonmMyecTsa anbAoCTepoHa.
BbicTpoe 1 3HaunTensHoe noBbieHre ypoBHSA AKTIT B KpOBM NPUBOAUT K KpaTKoBpe-
MEHHOMY MOBBILLIEHWNIO CEKPELIMUN anbOOCTEPOHA.

Crumynsiumsa. OCHOBHbIMY CTUMYMaMu, pPeryrnmpyroLwmMMm CUHTE3 U Bblae-
NeHve anbAoCTeEPOHa SABMSAIOTCS:

1. BbiCcOkasi KOHLEHTPALIMS Kanus B KPOBU MOBbILLAET MNPOAYKLUMIO anboCTepOHa.

2. AHrvoTteHauH-1l yBenuumnBaeT cekpeLmio anbAocTepoHa.

3. MosbiweHne yposHa AKTI B kpoBM MPUBOAUT K KPaTKOBPEMEHHOMY MOBbILLEHWIO
cekpeummn anbaoCcTepoHa.

4. AKTT Heobxoamm Ansi CMHTE3a anbAoCTePOHa, HO OKa3biBaeT crnaboe BNusiHUe Ha
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perynsiLuio CKOPOCTU ero CeKpeLun.
5. CHWXeHMe KOHLEeHTpaummn HaTpus B KpoBu Ha 10-20% MOXET yaBOUTb NPOAYKLUMIO
anbOoCTepoHa.
B perynaummn npogykuum anbgocTepoHa Hamboree BaXKHbl KOHLIEHTPaLMsa NOHOB Ka-
TNNS1 N PEHUH-AHIMOTEH3MHOBasA cucTema.
MoBbILLEHNE KOHLEHTPALMM Kanusi B KPOBW HA HECKOINBKO MPOLIEHTOB YBENU-
YMBaeT NPOAYKUMIO anbAOoCTEPOHA BO MHOIO pas.

AKTI HeoGxoauM ANA CUHTe3a anbAoCTePOHa, HO OKasbiBaeT
cnaboe BNUsiHWE Ha PerynsiLuuio CKOPOCTU ero cekpeLum.

PeHWH — aHr'MOTEeH3UH — anbAOCTEPOH.

B oTBeT Ha CHWXeHVe AaBneHns B MPUHOCHLLEN apTeprone NoYeYHOro Kiy-
©O0ou4Ka toKCTarnoMepynspHbIMU KIeTKaMu CEKpeTMpPYyeTcsl B KPOBb PEHUH. PeHnH co-
ctouT u3 340 aMMHOKMCNOT — 3TO Benok-chepMeHT ¢ MorekynsipHon maccon 37 kfa.
PeHVH — 9T0 NepBoe 3BEHO B LN ryMmoparnbHOro MexaHnsmMa perynsumm n yBenunye-
Hns CK® yepes noBbILLEHNE CUCTEMHOMO apTepuanbHoro Aaenenus. Limpkynupyto-
LIMIA B KPOBU PEHWMH BCTYMaEeT B PeaKkUMIO C aHTMOTEH3UHOTEHOM. AHIMOTEH3MHOIEH
— 6enok 13 knacca rnobynuHoB, cocTouT 13 453 aMMHOKUCNOT, NOCTOSIHHO Bblpaba-
TbIBAETCS MEYEHbIO U MOCTYNaeT B KpoBb. [pn B3auMOAenCTBMN peHrHa C aHIMoTEeH-
3MHOreHOM 0bpasyeTcs HeaKTUBHbIN AeKanenTua aHrMoTeH3uH-1. AHrMoTeH3nH-I nog
AEeNCTBMEM aHIMOTEH3WH- NpeBpalatolero dpepmenta (AlNd) npespallaercs B ak-
TUBHbIA FOPMOH aHrMOTEH3WH-I (TMNEePTEH3MH, NN aHTMMOTOHWH).

AHIMOTEH3VH NpeBpaLLaloWmin PePMEHT — MeMOpPaHHbIA NPOTENH, NpoTe-
ONMUTUYECKM BbICBODOXAAEMbIN C KNETOYHOW MOBEPXHOCTU LIMHKOBOW METANoacTe-
pasoii. AHIMOTEH3UH-NPEBpPaLLaoLLNA (PepMeEHT Nokanu3oBaH Ha MembpaHax 3HAo-
Tenus cCocyaoB, rmaBHbIM 06pa3oM fnerkmx, a Takke B TKaHsax nodek. Alld asnsercs
OunyHKUMOHaNbHbIM hepMeHTOM, oTLLennas C-KoHUEBOW OUNENTUA OH NepeBoauT
aHrMOTEH3WH-I B aHrMoTeH3nH-Il, CUMbHBIV NPECCOPHbLIVM NENTUA U paspyLUaeT rmno-
TEH3UBHbIN NenTua — OpaguKnHUH.

AHrMoTEH3MH-II BEINONHAET ABE (PYHKLUMMN: Cy>XaeT KPOBEHOCHbIE COCyabl U
CTUMYNMPYET CeKpeLmto anbAoCTePOHa HaaNoYeYHKaMu.

MexaHn3M aencTBUA anbaocTepoHa.

Kak n gpyrme ctepovaHble ropMOHbl anbAOCTEPOH nerko avddyHampyet
yepes KMNeToYHble MeMOPaHbl KNETOK-MULLEHEN. DTN KNETKU — ANUTENUNOLUTLI KOHEY-
HOro oTAena AUCTanbHOro U3BMTOrO KaHanbLa 1 cobmpaTtensHon TpyboykmM, TONCTOro
KMLLEYHVKA, CIIOHHBIX W MOTOBbIX Xenes3. B uutonnasme aTux KNEeToK anbAoCTepoH
CBSI3bIBAETCH C BbICOKOCNELMPUYHBIM LMTONNAa3MeHHbIM Benkom-peLientopom. O6-
pa30BaBLUNICA KOMMIEKC NPOHMKaeT B 8apo, aktusupyeT OHK, npueoas k obpasosa-
Huto Heckonbkux TMnoB MPHK. MNocne Toro, kak MPHK auddyHanpytoT B Lumutonnasmy
aKTUBM3MPYETCH CUHTE3 HaTPUn-Kanmesomn ageHo3nHTpudocdarassl, Kotopas BCTpa-
nBaeTcsi B 6asonareparnbHble MeMOpaHbl aNUTeENuanbHbIX KNeTok. HaTpuin-kanvesasi
ATdaza nepemellaeT HAaTPUA U3 KNETKN B UHTEPCTULIMIA, @ Kanuil U3 UHTEPCTULMS B
knetky. OOHOBPEMEHHO YBEMMUMBAETCHA CUHTE3 KaHarbHbIX GEenkoB Ans Kanus, Ha-
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TpUst 1 xnopa. ATW kaHanbHble 6enkn BCTpanBakoTCa B Ty YacTb MeMOpaHbl, KOTO-
pas opueHTMpoBaHa B NPOCBET (kaHanbLa, KUWKN 1nu xenesbl). B pesynsrate pa-
6o1bl Na*/K*-Hacoca GazonarteparnbHoii MeMOpaHbl KNEeTKM, HaTpui nepemeLlaeTcs
B MHTEPCTULIMIA, @ Kanui akTUBHO CEKpeTupyeTcs. M3-3a Toro, Y4To anbAoCTepOH Aevi-
CTBYET, ONOCPEAOBAHO, Yepes CUHTE3 TPaHCMOPTHbLIX BenkoB ero AencTBre HaynHa-
€T NposBnATbCs Yyepesd 45-60MMH nocne nocTynneHus B KneTky. APdekT gocTuraet
MakcrMyMa TOMbKO Yepe3 HECKOSbKO YacoB.

[encTBue anbaocTepoHa — 3aAepKKka HaTpUA U BoAabl
n BbiBegeHWe Kanusa u3 opraHmama.

AnbOoCTEPOH U Apyrve ropMoHbl C MMHEPaNOKOPTUKOUAHOW aKTUBHOCTLIO.

B Hapgnoye4Hrkax KOPKOBYHO YaCTb, HA OCHOBE MMCTONOrMYECKOrO CTPOEHWSA, AENAT Ha
TPW 30HbI: KIyBO4KOBYHO, MYYKOBYHO U CETHATYH0. 30HbI PACNONOXeHbI nocrnegosaTerns-
HO OT Kancyrnbl K MO3roBOMy crioto. B kny6o4koBow 30He BbipabaTbiBaOTCs MUHEpPa-
NIOKOPTMKOMABI anbAOCTEPOH U AE30KCUKOPTUKOCTEPOH. INMyykoBasi 30Ha Npon3BoanT
TMOKOKOPTMKOMABI, @ ceTyaTas aHaporeHbl. ArbAOCTEPOH — 3TO OCHOBHOW MUHepa-
rniokopTMKoma Yenoseka, oH obecneunsaet nodtn 90% Bcerr MUHEParnoKOPTUKONAHOW
aKTUBHOCTU. [1€30KCUKOPTUKOCTEPOH — 3TO BTOPOW (4OMOSMHUTENbHBIN) MUHEparno-
KOPTUKONA, MPON3BOAMMbIN B Kny60o4koBOM 30He. Ero aktnBHocTb cootBeTcTBYeT 1/30
aKTUBHOCTUN anbAOCTEPOHA, AE30KCUKOPTUKOCTEPOH CEKPETUPYETCH B O4EHb Manom
Konunyectse.

CVHTETMYECKME MUHEPanoKopTMKOMAbl: MEPBbLIA — 3TO [E30KCUKOPTUKO-
ctepoHa auetat (JOKCA), cMHOHUM — [1€30KCMKOPTMKOCTEPOHa TpMMETUNaLeTaT, 1
BTOpOM — 90- GoroopoKopTM30m. 9a-GnHOOPOKOPTU30S BbIMYCKAETCA NMOA4 PasHbIMU
HasBaHuaMK: KopTuHedd, PnopuHed, PnyapokopTn3oH, PryapokopT13oHa auerar,
dTopruagpokoptmaoHa auetar. JOKCA no cBoum CBONCTBaM M aKTUBHOCTM COOTBET-
CTBYET NPVPOAHOMY aHanory (4e30KCUKOPTUKOCTEPOHY) M HamHOro crnabee anbpo-
cTtepoHa. 90-hnioOPOKOPTU30 Kak MUHEPANIOKOPTMKOMA, HEMHOrO Gornee akTMBEH,
YeM anbAOCTEPOH, ABMNAETCH NPOU3BOAHBLIM MMAPOKOPTU3OHA U obnagaeT NpoTUBO-
BOCManuTenbHON akTMBHOCTLIO. B HacTosiLLiee BpemMs OCHOBHOW npenapart, UCrosb3y-
eMblli ANnsi 3aMeCTUTENBHON Tepanumn Npy MMHEPaNOKOPTUKOUAHOW HeAOCTaTOYHOCTMU
—aT0 9a-dhntoopokopTraon (PnopuHed, PriyapokopTn3oH, PryapokopTU3oHa aueTar,
dToprnapokopTM3oHa aueTaT) Bbinyckaetcs B Tabnetkax 0,001r (0,1wmr).

MuHepanokopTukoMaHas aKTUBHOCTb IHOKOKOPTUKOUAHbLIX FOPMOHOB. [Tto-
KOKOPTMKOMAHbIE TOPMOHbI BbipabaThbiBalOTCSA B NMYyYKOBOW 30HE KOPbl HAZAMOYEYHMKOB
(psmom ¢ kny6o4KoBOW, rae MMHEpPanokopTukouapl). 10 CTPYKType rrtoKOKOPTMKOUAbI
MOXOXM Ha MWHEPanoKOPTUKOWAbLI MOCKOMNbKY BCE CUHTE3NPYETCH U3 XonecTepuHa
(xonectepona). OCHOBHOW IMOKOKOPTUKOMAHBIA TOPMOH YernoBeKa — 3TO KOPTM30S1 OH
e TMAPOKOPTU30H (CMHOHMMBI: 17-OKCUKOPTUKOCTEPOH, coeamHeHue F). Koptuson
obnagaer Ype3BblYanHO criabov MMHEePanoOKOPTUKOMOHOW aKTUBHOCTbIO, HO CUHTE3N-
pyetcsa B 6onbluem konuyectse. MnHepanokopTUKOMAHAs akTUBHOCTb arnbAocTepo-
Ha noytn B 3000 pa3 Bbille, YeM KOPTM305a, HO KOHLIEHTpaLMS KopTu3ona B nnasme
B 2000 pa3 Gonblue, Yem anbgocTepoHa. [o3ToMy BbICOKMI YPOBEHL KOPTM30Ma B
KPOBU MOXET YaCTUYHO KOMMEHCMPOoBaTh AeddULMT MUHEpPanoKopTMkonaos. Bropon
ITOKOKOPTMKOMA YenoBeka — 3TO KOPTUKOCTEPOH, obriagaeT cnabowvi MrHepanokopTu-
KOWOHOWN aKTUBHOCTbLIO U KOHLIEHTPALMS €ro B KPOBW HE3HAYUTENbHA.
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CuHTeTMYeCKMe MMIOKOKOPTUKOMAHbIE NpenapaThl MPUMeHseMble B BUAE fe-
kapctB obnagatoT cnaboi MMHepanoKopTUKOMAHOW akTUMBHOCTLIO. Hanbonbluas mu-
HepanoKopTMKOMAHAasA aKkTUBHOCTb Y MMAPOKOPTM30HA — 3TO aHarnor NpUpoaHOro Kop-
Tm3ona. MpubnuantensHO Takow e cnabown MUHEepPanoKoPTUKOUAHON aKTUBHOCTbLIO
obnagaeT CMHTETMYECKUIA NpenapaT KopTM3oH. MuHepanokopTukomaHas akTUBHOCTb
npeaHV30noHa (NPeaHN3oH), METUNMNPEHN30MoHa (METUNNPEAHN30H) 1 AeKcameTa-
30H (eKCa30H) HacCTOmNbKO Mana, YTo NPy Ha3HaYeHUN NpenapaToB HE YYUTLIBAETCS.

Oednunut MmHepanokopTMKonaoB.

MepBUYHOM HAOMOYEYHUKOBOW HELOCTATOYHOCTBIO HasbiBaloT Aeduumt
BCMEACTBME MOPaKEHNA HAAMNOYEYHMKOB, a8 BTOPUYHOWN BCNEeACTBUE HELOCTaTOYHON
CTUMYNALUN.

[MonHoe oTcyTcTBME anbaocTepoHa NpUBOAUT K cyTouHou notepe 10-20r Ha-
Tpusi ¢ Moyor. OfHOBPEMEHHO NPOUCXOAUT 3afepKKa Kanms B OpraHu3mMe v ornacHoe
MOBbILLEHNE KOHLEHTPaLMKN Kanus B KPOBW, BO3MOXHbI HapyLLEHUs cepaeqHon aes-
TENbHOCTU. Yepes HECKOMNbKO AHEN OT MOMEHTa BHE3arnHoro npekpalleHs cuHTesa
anbgoctepoHa 6e3 3aMecTUTENbHON Tepanuy NaumneHT NormbHeT OT Aervaparaumu
rMnoBonemMmm.

Ocobyto onacHOCTb NPeAcTaBnsieT He4OOLEHKa BaXXHOCTY 3aMeCTUTENBHOMN
Tepanun CUHTETUYECKUMW MUHEPariokopTUKOMAaMN y nauueHToB He MpoayLmpyto-
wmx AKTT n Al Takme naumeHTbl MOryT HAXOOUTBLCS B HEMPOXMPYPrudecux otaene-
HMAX MOCne paavKanbHOro yaarneHusi oryxofien xuasmarbHo-censpHon obnactu. Y
HVX pa3BMBaETCA OAHOBPEMEHHO HecaxapHbIn anabeT (HeT AQlN) n HagnoYeYHrKoBas
HepocTtaTtodHoCTb (HeT AKTT). 3amectutensHasa Tepanus AN v rmokokopTUkongamm
6e3 M1HEPaNoKOPTUKOUAOB, MPUBELET K OMNACHOW rMNOHATPUEMUM Y TEHEPaNN30BaH-
HOMY OTEYHOMY CMHAPOMY (TMNOHaTpPUeMusi, CyAoporu, KOMa, OTEK Nerkux, aptepu-
anbHas runoToHWS).

N36bITOK MMHEPaNoOKOPTUKOUAOB.

MnepanbooCTEPOHN3M — 3TO M3OLITOK MUHEPANTOKOPTUKOUAOB B KPOBU. B
pesynbraTte NMoMCXOOUT 3aJepKka B OpPraHM3Me HaTpusi U BbiBEAEHWE MOHOB Kanusi,
MarHus n sogopoga. Npu coxpaHHOCTW ApYrux perynsTopHbIX MEXaHU3MOB, KOHLEH-
TpaLus MOHOB HaTPUS B KPOBM OCTAETCsI B NpeAenax HopMbl 3a CHET 3aePXKKv BOAbI.
MMnepBonemus NposiBNAETCA rMNepToHMen N oTékamn. unokanuemmsa BegéT K Mbl-
LeyHon cnaboctu, 3anopam, nameHeHuam OKI™ n ytpaTte novkamm cnocobHOCTM KOH-
LEHTPUPOBATbL MOYY, a TMNOMarHMeMus 1 ankarnos, K TetaHun. lNeperyHbIM Ha3biBaloT
anbOoCTEPOHM3M, KOrda runepcekpeLnsi 06ycrnoBneHa camon Kopo Haano4YeyYHUKOB,
Hanpumep, NPoAyLMpYLoLLEn anbAoCTepoH ageHoMow (cuHapom KoHHa). BTopuyHbin
anbAOCTEPOHU3M pa3BMBAETCH BCIEACTBUE NATONOMMYECKON CTUMYTISILIMA KITyOO4KO-
BOW 30HbI HAAMOYEYHNKOB. YacTo Habniogaercst npy 3aboneBaHnsaX NoYeK U 3acTom-
HON CepaeyvHON HeAOoCTaTOMHOCTM MpY TMNEpNpoayKLUMM PEeHVHA U, Kak crneacTeue
MOBBbILLEHNSA YPOBHS aHrMoTeH3uHa Il B kposu.

JleyeHve MMHepanokopTUKOMAHOIO AechrupmTa COCTOUT B 3aMECTUTENBHONM Tepa-
MY CUHTETUYECKMIN MUHEPanoKopTUkonaamm — 31o 9a-goritoopokoptinson (KoptuHedd,
®nopuHed, OnynpokopTnsoH, GryapokopTu3oHa auetar, PTopruapokopT13oHa aueTar).

JleyeHne runepanbgoctepoHuama TpebyeT BbISCHEHWUSI MPUYMH BbICOKOIO
YPOBHS anbAoCTePOHa B KPOBU. [OPMOHAanNbHO aKTUBHbIE afeHOMbl HagNMO4YeYHNKOB
N 3KTOMMYECKME afleHOMbI YOANSAT XUPYPruiecknm nyTém.
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11.5.14 KoppeKuusi BTOPpMUYHOro runepanbnocTepoHmM3ma

Koppekunsi BTOpUYHOrO rmneparnbgoCTEPOHN3Ma BO3HMKAOLLEro npu pas-
TNNYHbIX 3a00MeBaHMAX BO3MOXHA Npu hapMakonormyeckom BO34eNCTBUM Ha pasHble
3BEHbS PEHNH-aHIMOTEH3UH-anbAocTepoHoBov cuctemsl (PAAC).
[ns Toro, 4ToBbI NOHATE KaK MOXXHO pa3opBaTh LIenoYKy B3anMOLeNCTBUA HaM HYXXHO
npencTaBUTb BCE 3BEHbs ATON LiENM.
1. CvHTE3 1 BblaeneHne peHnHa
2. BsanmopgenicTBmne peHrHa ¢ aHMIMOTEH3MHOTEHOM — aHTMOTEH3UH-I
3. Baanmopenicteue aHrnoreHsnHa-I ¢ AlN® — anrmoreHsuH-|
4. BzanmopgencTeune aHrmoteHsmHa-ll ¢ peuentopamum kopbl HaANO4YEYHNKOB —
CVHTE3 anbAocTepoHa
5. BosgenicTtBue anbaocTepoHa Ha SMUTENMOLIMTBLI KOHEYHOTO OTAeNa AUCTarnbHOro
M3BUTOrO KaHarnbLa 1 cobrparensHon TpyOouKkm.

B-agpeHOGNoOKaTOPbl CHUXKAKT CeKPeLMIo peHuHa.

CTyMmynamm Ha NpoAYKUMIO U BblAENEHNE PEHNHA B KPOBb SIBMSKOTCS CHIDKE-
HWe OaBrneHns B NPUHOCSLLEN apTepurore KNybouka CHUKEHME KOHLEeHTpauum HaTpust
B ounbsTpate npu NpoxoXxaeHur obrnacTu NNoTHoro nNsTHa u B1-HopagpeHapruyeckas
CTUMYNSIUMUST  HOKCTarnmomMepynsipHbIX KneTtok. Takum obpasom, (-agpeHobriokaTo-
pbl MOTYT YMEHbLLATb BbiOENEHNE PEHUHA B KPOBb M, TEM CaMbiM, OMOCPEAOBAHO
CHWXaTb NPOAYKUMIO anbAoCTepOHa HaanovyeyHnkamun. CHKEeHNe akTUBHOCTU (KO-
Nn4ecTBa) peHVHa B KPOBU NPEPLIBAET LieNb B3aMOOENCTBUA PEHUH-aHTMOTEH3NH-
anb[OCTEPOHBOW CUCTEMbI B CAMOM Hadvarne: U3 aHrMoTeH3MHoreHa He obpasyeTca
aHrMOTEH3UH-I.

MHrM6uTopbl peHWHa unu npsiMbie UHrIM6uTOopbI peHuHa (MUP).

BaxHo vmMeTb B BuAy, YTO 3TV npenapatbl YrHEeTalT CUHTE3 peHVHa, a He
WNHaKTUBUPYHOT PEHUH K KPOBMW.

B HacTosilee Bpems yxe LUMPOKO UCMONMb3YeTCA B KINMHUYECKON NpakTuke
nepBbIi Npenapat U3 rpynmsl UHIMOUTOPOB peHnHa — AnnckupeH (aliskiren), cuHoHUM
Pacunes. AnvckvpeH npeactaBnsieT cobol BbICOKOCENEKTUBHBIA MHIMOUTOP CUHTE-
3a peHvHa, NMPEeBOCXOASLIMI B 9TOM OTHOLUEHWM Apyrve npenapatbl 3TOro Kracca,
He BoLlefLLne B KIMHUYECKYIO NMPaKTUKY 13-3a Noxon 6MogoCcTynHOCTM N KOPOTKOrO
BpeMeHu nonypacnaga (MUHyTbl). ANMCKUPEH AeNCTBYET HEMOCPELACTBEHHO B HOKCTa-
rMOMEPYISPHbBIX KMETKax CyLLIECTBEHHO (B AECATKU pa3) CHMXKAs CUHTE3 U BbICBOOO-
XOeHve peHvHa B KpoBb. [1penapar He okasbiBaeT AOMONHUTENBHOIO NHIMOMpytoLLe-
ro BMUSIHUS Ha Apyrue acnapTaTHble NenTuaasbl, Takme kak katencuH D v nencuH, Hy
B 3KCMEPUMEHTarbHbIX, HA B KIUHUYECKUX YCNOBUSAX. ANUCKMPEH NPUBOAMUT K 3HAYU-
TenbHOW Grokaze cekpeummn peHrHa Aaxe B OTHOCUTENBHO HU3KMX A403ax U Npu orpa-
Hu4eHHon GuogoctynHocTu. Llens PAAC kak 1 npy ncnonb3oBaHum 3- agpeHobnoka-
TOPOB O6pPLIBAETCA B CAMOM Havare: B CBSI3W CO CHVXEHMEM KONMYecTBa peHvHa B
KPOBU 13 aHTMOTEH3NHOreHa He 0bpa3syeTcs aHMIMOTEH3NH-I.

NHrMbutopbl aHrmoTeH3mH-npeBpatyatolero depmeHTa (MHrmbutopsl ArNd)
(Angiotensin Converting Enzim inhibitors ACE-inhibitors)

OTa rpynna npenapaTtoB LUMPOKO WUCMOMNb3YeTCA B KINMHWYECKOW MpakTuke npu ne-
YeHUW rMnepToHMYeckor GonesHu. Mocrne Toro kak ¢ MOMOLLBIO PEHMHA B KPOBU OT
6enka aHrMoTeH3MHOreHa OTLLENISETCA HEAaKTUBHBIN NEeNTna aHrMoTeH3nH-l cocTosi-
wmn 13 10 aMMHOKMCIIOT, aHTMOTEH3UH-| JOMKeH NpeBpaTUTLCH B aHrMoTeH3uH-11 nog
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[EeNCTBYEM aHIMOTEH3VH-NpeBpaLlatolero depmerTa. CyTb akTMBaLUMM COCTOMT B
TOM, YTO OT aHTMOTEH3MHa-| OTLLENNATCA ABE aMUHOKUCTIOThI. AHIMOTEH3WH-II — ak-
TVBHbI Ba30KOHCTPUKTOP W aKTUBATOP CUHTE3a anbAoCTepoHa B KryBGouKoBOi 30HE
KOpbl HaZNOYEYHMKOB — 3TO NEeNnTua 13 8 aMUHOKUCTIOT.

VHrmouTopbl AP GroknpytoT AeCTBUE aHTMOTEH3MH-NPpeBpaLLatoLero dep-
MeHTa, KOTOPbIW FTOKan“3oBaH Ha MeMOpaHax SHAOTENUS COCYAOB, IMaBHbIM 0Opa3om
nerkvix, a TaKke B TKaHsX nodvek. B pesynbrate obpasoBaHve aHrvoteHsuHa-Il B op-
raHuame cHkaetcs. OQHOBPEMEHHO C MpsiMbIM AEWCTBUMEM Ha apTepuanbHoe OaB-
NEHVE CHIMKAETCA CUHTE3 anbAoCTepoHa B KITyOOYKOBOW 30HE KOPbl HaZNMOYEYHNKOB.

Knaccudmkaumsa nHrnbrutopos Alld

e [penapatbl, cogepxaluye cyrnbdrmapunbHble rpynmbl: KanTonpun, 3odeHonpur;

¢ [lvkapbokcunar-cogepKalume npenapartbl: 3Hananpus, paMunpun, XmHanpus,
nepvHAONPW, NM3MHoNpun, 6eHasenpwr;

e docoHaT-copepxallme npenaparbl: Po3nHoNpWIT;

e [MpupoaHbie NHrMbuTopbl AMNOD.

Bnokatopsl peuentopos aHrnmoteHsmHa BPA (Angiotensin Receptor Blockers
ARB) 3ddekt bnokatopoB peuentopoB aHrnoteHsnHa-11 (BPA) Takon xe, 4to n'y
nHrmbuTopos AlN®. OgHako focTuraeTcsa 3ToT APdEKT HECKOMBKO MHbIM NyTEM. Kak
Bbl y>xe 3HaeTe, B NoYkax MPOMCXOOUT CUHTE3 PEHMHA, N3 KOTOPOro Mnof, BIUSHUEM
onpegeneHHoro depmeHTa obpasyeTcs aHrMOTEH3NH — BELLECTBO, KOTOPOE CyXaeT
cocyabl. nsa Toro, 4tobbl NPOM3BOAUTL TaKoM 3GEKT, 3TO BELLECTBO AENCTBYET Ha
peLenTopbl B cocyaax. BPA GnokupytoT aTn peLenTopbl, Takum ob6pa3om, aHMMOTEH-
3MH He CnocobeH NPoOn3BOANTL CBOM 3GOEKT.

K npenapatam rpynnel BPA oTHocaTCs Takue, Kak:
e  Kosaap (nosaptaH);

e [lvoBaH (BarncapTaH);

e  Aanpo (mpbecapTaH);

e ArtakaHpg (KaHgecapTtaH).

BaxxHo, 4TO 3TN npenapartbl, «CapTaHbl», pa60Ta+0T He TOJ1bKO B CTEHKE CO-
cyaoB, HOn B KJ'Iy6O'~IKOBOl7I 30HEe HaAMNoO4Ye4YHUKOB CHMXaaA CUHTE3 anbOoCTepoHa

KOHKypeHTHble aHTaroHUCTbI anbAoCTEePOHa.

K paHHon rpynne otHocaTcs: CMMPOHOMAKTOH 1 OnnepeHoH TpaauLuMOHHO
OTHOCMMBIE K rpyrnne MOYEroHHbIX NpenapaTos.

AHTaroHUCTbl anbAoCTEpPOHa He MO3BONSAKT €My BNUATb Ha CUHTE3 Ka-
nuii-HatpreBon ATdasbl 1 kaHanbHbIX OEMnKkoB A1 MOHOB Kanusi, xfiopa 1 HaTpus B
KNneTke 3a CYET KOHKYPEHTHOro MHrMbmpoBaHusi. B pesynbrarte CHkaeTcsi cekpeums
Kanus, CHxaeTcs peabcopbums HaTpUS 1 B LENOM CHMKaeTcs meTabonmyeckas ak-
TUBHOCTb KNETOK 3MUTENNS KOHEYHOro oTAena AWUCTanbHOro KaHamnbLa U KOPKOBOro
oTaena cobvparensHol TpyOGoYKM.

B 30He, roe OencTBylOT aHTaroHUCTbl anbOoCTepoHa peabcopbupyercs
Bcero 1-2% Bogpl M ANeKTPONUTOB M3 KaHanbLeBoro dunsrparta. B HacTosLee Bpems
aHTaroHMCTbl anb4oCTEPOHa UCMONb3YITCH B KapPAMONOriv Npu NeYeHnn 3aCToMHOM
cepaeyHon HepocTatodocTn. Hambonbluas akTyanbHOCTb BO3AENCTBUS HA PEHUH-
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a@HrMOTEH3MH- anbAOCTEPOHOBYIO CUCTEMY WMEET MEeCTO Korga HYXXHO ocnabuTb
AENCTBUE BbICOKUX KOHEHTPALIMI anbgoCcTepoHa B KPOBMU.

OnnepeHoH — CeNneKTUBHbIN aHTaroHUCT anbA0oCTepOHa CBSI3bIBAET PEKOM-
BUHAHTHBIE MMHEPaNOKOPTUKOMAHbIE PELENTOPbl B KIETKaxX «MULLEHSX» U He CBS-
3bIBaET peLenTopbl MMOKOKOPTUKOMAHBIX, MPOreCTEPOHOBBLIX Y aHAPOreHHbIX KOPTU-
KOCTEPOUAHbIX FOPMOHOB. Takum obpasom, IdnnepeHoH npefoTspallaeT gencTeue
anbAocTepoHa. 3nrnepeHoH NPUBOAUT K ANUTENbHOMY MOBbILLEHWNIO YPOBHSA PEHUHA 1
anbAoCTepoHa B Mrasme KpoBWU. TO CBA3AHO C PErynMpoBaHNeM CekpeLmn peHuHa
no NpUHLMMY oTpuUaTenbHON obpaTHoW CBA3W. BbicOkas akTMBHOCTb peHVHa B Nnas-
Me KPOBU U YPOBHb anbAOCTEPOHA HE OTPaXKAETCs Ha BNUSHWUM annepeHoHa Ha ALl
Wcnonb3yeTca B kapaynonorum npy fieveHnn 3acToNHOW CepAaeyHON HeJoCTaToqoCcTH
Kak npenapat BO34eNCTBYIOLLMIN Ha PEHNH-AHMVOTEH3MH- arlbAOCTEPOHOBYIO CUCTEMY.
OuyeHb cnabbivi onypeTuk.
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11.5.15 HaTtpuinypeTtnyeckume nentmuabl

HasBaHue coeguHeHuii 3TON rpynnbl AaeT NpeAcTaBneHre o CocTaBe U mas-
HOM CBOWCTBE 3TUX BelecTB. OTO NenTuAbl CTUMynupytowme HaTpuiiypes. Cpasy
HeobxoaMMOo cKka3aTb, YTO MO3roBou HaTpuiypetudeckun nentug (MHI) oH xe brain
natriuretic peptide (BNP) nonyuun cBoé HasBaHue B CBA3M C TeM, YTO Obin Bnepsble
BblAerneH 13 Mo3ara CBUHEN, 04HaKOo B AanbHelLeM ObIno yCTaHOBIEHO, YTO Y YenoBeka
OCHOBHOE KOMNWU4ECTBO 3TOr0 NeNTUAa CUHTE3NPYETCH B MUOKaPAE XKenNyA04KOB.

Bce unsBecTHble HaTpuiiypeTudeckne nentuabl MMET B OCHOBE MOIEKYIbI
KOnbLUO 13 17 aMUHOKUCNOT OMpeaenstoLiee BHYTPUKIIETOYHbI MEXaHu3M KX Oevi-
cTBYA. HaTpuinypeTuyeckme nentuabl CUHTE3VPYHOTCS M BblOENSAOTCS B KPOBb B BUAE
HeaKTUBHbIX MEeNTWUAOB-NPEALLECTBEHHVKOB COCTOALMX U3 60Mbluero KonmyecTsa
aMWHOKWCIIOT, YeM aKTMBHble MenTuabl. AKTUBaLMS MPOVCXOOQMUT B KPOBW, Korga oT
nenTuaoB-NpeaLecTBEHHMKOB crieumdmyeckas npoteasa OTAENAET akTUBHYIO YacTb.
B coBpemeHHon hranonornm Ncnosnb3yeTcsi MOHATUE «CEMENCTBO HATPUNYPETUHECKNX
nenTuaoB». OTO NOHATUE BKMKOYaET B cebs Tpu rpynnbl COeQuHEHUA: BroxuMmmyeckme
HeaKTVBHble MenTVAbI-NPeaLWeCcTBEHHVKM, NoMyYaeMble B pesynsrate ux paclienne-
Husa Buonormdeckn aktmeHble nentuabl (ANP, BNP, CNP, ypogunatuH n DNP) n He-
aKTVBHble «OBMOMKVY» NenTUAOB-NPEALLIECTBEHHNKOB. NSt TOro Y4ToObl OKOHYaTENBHO
He 3anyTaTbCs B 9TOM CEMEeWCTBE HeaKTUBHbIE NenTuAbl CHAbXatoT NaTMHCKUMK Mpu-
CTaBKkaMu: «prepro-» u «pro-». Tak Hanpumep: prepro-BNP(HeakTnBHbIN) npeobpa-
3yetca B pro-BNP(HeakTuBHbIV), KOTOpLIN NOA, AeNCTBMEM Crnieumduryeckor npoTea-
3bl pasgensietcs Ha NT-proBNP (HeakTuBHbI 06rnomok) + BNP (akTvBHbIN nenTtug).

Hanbonee xopoLUo N3y4YeHHbIMW 1 3HaYUMbIMU A1 YenoBeka ABASTCS Tpu
aKTUBHbIX HaTpuiypeTudecknx nentuga (NP) ato:
e [lpeacepaHbii HaTpuitypetudecknin nentug, MNMHM (ANP);
e  MosroBon HaTpuitypeTudeckuii nentug MHI (BNP);
e  Hatpunypetuyeckun nentng-C LIHM (CNP)

lpedcepdHnbiti Hampulypemudeckuli nenmud vinu MNHI, nnn HaTtpuiypeTtn-
yeckmn nentug-A (ANP) coctonT 13 28 amMMHOKUCNOT, U CUHTE3MPYIOTCS B Npeacep-
OVSIX 1 B 3HAYUTENBHO MEHBLLEN CTEMEHM B XKenyaodkax cepaua (obHapyxuBatoT ero
TaKkke B MO3ry, nepefHen agore runodusa, nerkux n nodkax).

Moszoeoli  Hampuliypemudeckull  nenmud VNN HaTPUNYPETUYECKUN
nentna-B, unu MHI (BNP), coctouT n3 32 amMMHOKUCIIOT U CUHTE3NPYETCH MMaBHbIM
06pa3oM B M1OKapAe >KenyaoyKoB.

Hampudypemuuyeckuti nenmud-C (CNP), umeet aABe MmogndumKaLmmn; MOXeT
COCTOATb U3 22 unn 53 aMUHOKMCIIOT C OAHMM OOLUMM npeaLLecTBeHHKOM — pro-CNP
unu npo- CHI. 3ToT nenTua cekpeTupyeTcsa COCyaAMCTbIM SHAOTENVEM Y anuTenuans-
HbIMUW KreTkamu KaHanbLeB 1 cobupaTenbHbiX TPYOOK noyek.

MeHee n3y4yeHHbIMIN akTUBHBIMW NenTuaammn aenstoTca ypoamnatuH n DNP.

YpoannatuH — 9T0 HaTpPUNyPETUYECKUIN NENTUA, KOTOpbIN BblpabaTtbiBaeTcs
B Mnoyke B pesynbrate pacwennenduns pro-ANP n cogepxut 32 aMUMHOKMCNOTLI. JTOT
nenTug oKasbiBaeT HeMocpeACTBEHHOE TOPMO3SLLEe BNMSHNE Ha TPaHCTNOPT HaTpus B
NMOYEYHbIX KaHarnbLax 1 BbI3bIBAET BbIpaXXEHHbIN HaTpuiypeTudecknii acpdext. Onpe-
AeneHne ypoBHS ypoaunaTiHa UCrnonb3yeTcs Npyv MOHUTOPWHIE NEYEHNS OCTPON Mo-
YeYHOW HeoCTaTOYHOCTM NocHe NPOBEAEHNS TPaHCNaHTaLMN NeYEHN.

168 N.A. CaBuH, A.C. Topadves



MOYKM §25

Kpome Toro onuncan Hatpunypetudeckmin nentug-D (DNP), cocTosawmin ns 38
amuHokucrnot. DNP Bnepsble 6bin nonyyeH u3 saa amen Dendroaspis angusticeps, HO
B HacTosiLLiee BPEMS YXKe BbIsIBIIEH B KPOBU YerioBeka.

Bce HaTpumypetudeckme nentuapl GbICTPO MeTabonuavpyoTcss — BpeMsi
nonyebiBeaeHns ANP, BNP, CNP coctaensieT okono 2-3 MuHyT. MosTomy, ogHa 13
Hanbornee 4acTo MCMOMNb3yeMbIX METOAMK OLIEHKM KONMYecTBa HaTpUAypeTUHeCcKnx
nenTuaoB, NMOCTPOEHa Ha onpeaeneHun B KPOBK Hanbonee cTabunbHOro N HeakTUB-
Horo meTtabonuTta — NT-proBNP.

CTvMynbl NPUBOASALLME K CUHTE3Y U BbAENEHUIO HATPUINYPETUHECKUX NENTH-
[I0B O[IHOTUMHbIE — 3TO PeaKLysi BONIOMOPELIENTOPOB CEPALIA U COCYAUCTON CUCTEMBI
Ha pacTskeHue.

Bce HaTpuitypeTuyeckme nentuabl AeiCTBYHOT OAHOTUMHO:

CHKaloT apTepuaribHoe AaBreHre NoHWKasi CoCyauCToe CONpOTUBIIEHUE;
CHKaKT CONPOTUBIEHNE NPUHOCSILLUX apTEPMOI NOYEYHBIX KIyBOYKOB;
MoBbILLIAKT CONPOTMBIIEHNE BbIHOCSLLMX apTepuos NoYeYHbIX KiyGoYKoB;
MopaensioT peabcopBLMio MOHOB HaTpUsl B AMCTamNbHbIX OTAENax HedpoHa.

OnctanbHble oTaensl HehpoHa — 3TO: KOHEYHbIN OTAEN AUCTaNbHOro U3BU-
TOro KaHarnbLa, cobupartensHasa Tpybo4ka n cobupartenbHbIi MPOTOK.

BroxvmMmunyeckn MexaHu3aMm OeNCTBUSE HATPUAYPETUYECKNX NENTUAOB peanu-
3yeTcs yepes obpasoBaHue UM 3 'O B kneTkax noYe4Horo anutenus. CHkeHne
peabcopbuum HaTpusa B OUCTarbHOM M3BUTOM KaHanble yvepes ul Md-3aBucrumoe
docchopunnpoBaHne anuTenuanbHbIX HaTpueBbiX KaHanos. Bcneacteme nosbille-
HMSA KOHUEeHTpauun urM® ycunueaetcs HaTpuitypes, Basogunartauus u nogaBnseTcs
cekpeuus peHuHa. Hatpuiypetuyeckoe oericTBMe NenTuaoB CBA3aHO C B3anMopen-
CTBMEM MNpPOMNETPOBaBLLUErocs Yepes3 nodeyHble knybouykvM nentvaga € ryaHwnar-
LMKIason Ha anukanbHOM MOMce anuUTenmnanbHbIX KeTok. B moveyHbix kry6ou-
Kax HaTpuiypeTudeckue nentuibl Bbi3bIBAOT paclUMpeHne NMPUHOCALLUX apTepuor
N Cy>XEHWe BbIHOCALLMX, B pe3synbsraTe Yero yBenMyYMBaeTcs CKOPOCTb Kiybo4KoBOM
dunsTpaummn, gaxe npu cHxeHun Al 1 No4eyHoro KpoBOTOKa. B cobupartenbHbix
TpyOKkax (a Npu NOBbILLIEHHOW KOHLUEHTpaLMM 1 NpOKCMMarbHee) NenTuabl CHUXaT
peabcopbunto HaTpusi, yBENMYMBas TEM CaMbIM €0 SKCKPELIMIO 32 CHET NoaaBreHnst
HaTpueBbIX kaHanoB n Na-K-ATdasbl.

Mpsimasi cucTeMHasi peakuyst B BUAE CHWKEHUSt apTepuasibHOMo AasneHve
32 CYET YMEHbLLEHMUS CUCTEMHOIO COCYAUCTOrO CONPOTUBMEHMSI OBYCIOBINEeHa yMeHb-
LLeHMeM MOCTYNMEHWSI MOHOB KarbLys B MUOLMTEI Npy akTuBaumm urMo.

W onocpenoBaHHOe BO3AEVCTBUE 3a CHET CHIDKEHNS 06bEMa LMpKynupyto-
LLIel KPOBW, MOCKOMNbKY NoA AENCTBUEM HaTPUNYPETMHECKMX NENTUL0B yBENMYMBAET-
¢S knyboykoBas punsTpaumsa n HaTpumypes.

,El,erpa/:laum HanVIVIypeTVI‘-IECKVIX nenTnaoB OCYyLUEeCTBNAETCA CbepMeHTOM
- HeVITpaJ’IbHOVI 3HOOMNEenTnaa3oNn, Hanbonbllee KONMYecTBO KOTOpOVI onpenenaeTcd
B anuTenunarnbHbIX KNneTkax NpoKCMMarbHOro KaHanbua HecprHa. HeﬁTpaanaﬂ OH-
gonentungasa OTCYTCTBYET B Niiasme KpoBu U 06Hapy>|<V|BaeTcs1 maBHbIM 06pasoM Ha
anukanbHOM norce annuTennarnbHbIX KNETOK NMPpOoKCUMalibHbIX KaHarnbLeB Hed)pOHa,
a TaKkkKe B Nerknx n aHaoTennn COCWJ,VICTOVI CTEHKN.
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Pesiome
OcHOBHOE [ieCTBME HAaTPURYpPETUHECKUX NENTULOB — 3TO:

e PacwmpeHne addepeHTHON rmoMepynapHON apTepuonbl, CyeHne addepeHT-
HOW rnomepynsipHor apTepurornbl. MNoBbilLeHne AaBNeHUs B KIyOO4KOBbIX Kanus-
nspax 1 yBenmyeHne ckopocTn KnyboukoBomr punstpaumm.

e  CHmKeHue peabcopbumm HaTpust B AUCTaNbHOM U3BUTOM KaHarbLe.

e VHMBupoBaHme cekpeLun peHnHa.

e CHmXKeHne cekpeumn anbaocTepoHa

HanMVIypeTM‘-IeCKI/Ie nentuabl — PU3NONOTMYECKNE aHTAarOHNCTbl aHIMOTEH-
3uHa |l B oTHOLIEHMM CTUMynAunn cexkpeunmn anbgoCcTtepoHa, yecuneHua pea600p6u,vw|
HaTpua 1 NoBbILLEHNA COCYyANCTOro TOHYycCa.

CuHTEeTMYECKMA  HaTpuiiypeTndeckuii nentug  Hecuputng  (Hatpekop),
Nesiritide (Natrecor) roMonoOrMyHbIA 3HOOrEHHOMY MO3rOBOMY HaTpPUAYPETUHECKOMY
nenTuay co3gaH MeTogaMy PeKOMOVMHAHTHOM TeXHOMNorMn. AToT Npenapar AonyLleH
K MCMOMNb30BaHMIO 1 MPOXOAUT KNHnyeckue ncnoitadns B CLUA. o pesynsratam knu-
HUYECKUX UCMblTaHn HecupuTng CHWKaeT CUCTEMHOE COCYAUCTOE COMPOTUBIEHNE,
AaBreHve B MPaBOM MpPeAcepany, a Takke AaBfieHVe 3aKIVHMBaHWSA NEeroYHbIX Ka-
NUIIAPOB, YBENMYMBAET CepAEYHbIN BbIOPOC, HAaTPUNypes3 1 Anypes.

AHanormyHeiM 06pasoM AeNCTBYIOT BellecTBa CrnocobHble MHrMbMpoBaTb
HenTpanbHyl aHaonenTuaasy. JlekapcTBeHHble npenapatbl, WHIMbupylowme Hew-
TpanbHyl 3HAONENTMAA3y NPEenaTCTBYIOT paspyLUeHno COOCTBEHHbIX HATPUIYpeETU-
Yeckunx NenTnaoB. Takum ceocTBOM obnagaet Omanatpunar — nepebIi NpeacTaBu-
Tenb HOBOTO KIacca NekapCTBEHHbIX CPEACTB, MOMyYMBLLIErO Ha3BaHWe UHMMOUTOpLI
BasonenTnaasbl. [penapat obnagaet cenekTMBHOM MHMMOUPYIOLLEN aKTUBHOCTBIO B
OTHOLLEHUWN HeMTparnbHOM 3HAONENnTMAAasbl U aHrMOTEH3MH-NpeBpaLatoLlero dep-
MeHTa. B HacTosiLee Bpems cosfaHve n BHegpeHue B MPaKTUKy MHIMOUTOPOB Hen-
TpanbHOW aHAoNenTnaasbl — 3T0 06nacTb Hay4YHOro Momcka.
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1.5.16 MoueroHHble cpeaAcTBa NN ANYPETUKN

OnypeTvku yBenuuMBatoT KONMYECTBO MOYM UK auypes. B 3aBucmumocTtu
OT MexaHun3ma AeNCTBUS U TOYKN NPUIIOXKEHUSI B HE(DPOHE BbIAENSIOT WeCTb rpynn
ONYPETUKOB.
OcmoTunuyeckne ANypeTmKn
UHrMbuTtopsbl kap6oaHrgpasbl
MeTneBble AUYpPETUKMU
TuasngHble AMYpPeTUKU
KoHKypeHTHble aHTaroHUCTbI anbAoCTEPOHA
[OunypeTuku, Grnokupytrowme HaTpueBble KaHanbl B AUCTaNbHOM HedpoHe

1. OcMoTHYeCKne ANYpPETUKN.

MpuHUKMN gencTBuUA.

[nsa Toro, 4yTobbl paboTaTb kKak OCMOTUYECKWIN ANYPETUK BELLECTBO AOIMKHO
oTBeYaTb TPEM YCIOBUAM:

1. MNpwncyTcTBOBaTH B KPOBYU;
2. MNpontun Yepes kNybo4KoBbLIN PUNBTP N OKa3aTbCs B NEPBUYHON MOYE;
3. He peabcopbupoBaTbes B kaHanbLax HedpoHa.

CnepoBatenbHo, noboe BELLECTBO MpW OfnpederieHHbIX YCIOoBUSX MOXET
[EeNCcTBOBaTb Kak OCMOTUYECKMI AnypeTuk. [epBoe ycnoBre O4eBUOHO, MOCKOSbKY
Moua obpasyercs 13 kpoBu. Bropoe ycnosue TpebyeT, YTOObl MOMnekynbl BeLLlecTBa
UMEnn pasmep N INeKTPUYECKUn 3apsd, He NPEensTCTBYIOLWMIA NPOXOXKOEHMIO Yepes
unbTp KNyOOoYKOBbIX Kanunnspos. B HopMe, y 300poBoro Yenoseka Yepes kinyboyko-
BbI1 (OUNBTP NPOXOAST BCE KOMMOHEHThI Nia3mbl Kpome 6enkoB. Npy coxpaHHOM KIy-
604koBOM HUnTPE BENKM He MOTyT paboTaTb Kak OCMOTUYECKUI ONYPETUK MO BTOPOMY
YCIOBMIO.

Ecnn 6enkn kpoBu NpoxogsT Yepes unsTp, OHWM CTAHOBATCH OCMOTUYECKUM
anypeTukom. MNpu HebpOTUHECKOM CMHAPOME MOBbLILLAETCS MPOHULIAEMOCTb KITyBo4KOo-
BOro cpunitpa 1 6enkv nnasmbl NPoxXoaaT B counsTpart. [iBurasce gansiue no Tpyooq-
Kam HedppoHa Genku yxe Hurae He peabcopbupytoTcsa 1 AeNCTBYIOT Kak OCMOTUHECKUIA
avypeTvk. Bmecte ¢ TeM, xapakTepHbIM CUMIMTOMOM Pa3BEpPHYTOr0 He(POTUHECKOTO
CMHAPOMA SBMAETCA ONnuroypusi. 34ecb HET MPOTMBOPEYMS, ONUIYpUs CBA3aHa C rmro-
BOMEMWEN, rMnepanbaoCTEPOHN3MOM, NMOPaKEHNEM KaHarnbLEB M BbICOKON aKTUBHO-
cteto Al B kpoBM 3TUX BorMbHBIX. OpraHn3m NPOTUBOCTOUT AYPETUYECKOMY AEVCTBMIO
PunbTpytoWmMxcs 6enkoB OAHOBPEMEHHBIM MOBbILLEHWEM YPOBHS anbAoCTepoHa U
ALl B kpoBK. B pe3synbrate ycunmeaeTca peabcopOums HaTpys 1 BOAbI.

[nypeTnyeckoe AencTame rmioKo3bl NPY MMNePriMKeMmMmn CBA3aHO C TeM, YTO B
Ccuny BCTyMNaeT TPeTbe YCroBre — HeronHasi peabcopbums rmioko3bl B kaHanbLax Hed-
poHa. Cuctema peabcopbumn rmiokosbl MMeeT npeden. Konuvectso Genkos-TpaHC-
NMOPTEPOB M CKOPOCTb TPAHCMOPTa «pacyMTaHay Ha HopMaribHble KOHLEeHTpaumn. KoH-
LeHTpaLus rmoKo3bl B KIybo4KoBOM chunsTpaTe Takas xe, kak B nnasme. B Hopme 3a
BpPEeMSi NPOXOXAEeHWSA hunbsTpaTta no NPOKCUMaribHOMY M3BUTOMY KaHambLly BCS MTHOKO-
3a peabcopbupyetcs. MakcmmarbHOe KonNu4ecTBO BELLECTBA B EAMHNLY BPEMEHW, KO-
TOpoe MOXeET ObITb peabcopbrpoBaHO, Ha3bIBAETCA MaKCUMaribHbIM TPAHCMOPTOM.
Ecnu rvuneprnnkemMns npesbILL@eT BO3MOXHOCTM MaKCUMarnbHOTO TpaHCMopTa, 4acTb
rMoKO3bl He peabcopbrpyeTcs B MpoKcMMarnbHbIX KaHasnbLax. [Mniokosa B Move paboTa-
€T KaK OCMOTUYECKUIN ANYPETUK. [MIOKO3ypus — 3TO hakTop YBENUUMBAIOLLMIA ANYpes.
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YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

MaHHUT nnu MaHHUTON — 3TO LWEeCTMaTOMHbIV CNUPT, Hanboree YacTo uc-
nonb3yeMbli B KITMHUYECKOW NPaKTUKE OCMOTUYECKUIA ONYPETHK.
CuvHoHumbl: Aerosmosol, Diosmol, Isotol, Manicol, Manitol, Mannidex, Mannigen,
Mannistol, Mannitol, Mannitum, Mannyl, Osmitrol, Osmosal, Rectisol, Renitol.

MaHHUT He TOKCUYEeH, He y4acTByeT B MeTabonmMamMe He BCacbiBaeTCs B Ku-
LLIEYHVKE U3 OpraHu3mMa BbIBOOUTCS B HEM3MEHEHHOM Buae. MaHHUT criagKuii, MOXeT
MCMonb30BaTbCA Kak BKycoBas fobaBka A 60MbHbIX HY>KOAKLMXCA B OrPaHNYeHNA
npuéma caxapoB. Ecnv BBeCTM nepoparnbHO MaHHUT paboTaeT Kak crnabutenbHoe —
OH He BcacbIBaeTCH M yOoepXuMBaeT BoAy B MPOCBETe KulleyHuKa. Beinyckaercst kak
cnabutensHoe B TabneTtnpoBaHHol opme. Mpyn BHYTPUBEHHOM BBEOEHUN NEPBbLIiA
3apheKT MaHHMTa — 3TO MOBbLILLEHNE OCMONSAPHOCTM KpoBu. Cpasy xe yBennynBaeT-
cs 0OBbEM LIMPKYNUpytoLLen KpoBu. Ha aTane BBeAeHMS B KPOBb MaHHUT OENCTBYET
Kak nnasMoaKcnaHaep, OH nepemMeLlaeTt XUOKOCTb U3 MHTEPCTULMS B KPOBEHOCHOE
pycno. Heobxoaumeim ycrioBueM 3hdeKTUBHOTO AENCTBUS MaHHUTA Kak OuypeTuka
ABMSAETCH COXPaAHHOCTb KIybOo4KOBOW chunsTpauum.
weanwon MI@HHUT MPOLUEALUNIA B NEPBUYHYHO
e MOYy yKe He MoxeT peabcopbupo-
BaTbCsl U3 KaHanbLeB HedpoHa 06-
paTHO B KPOBb. B anuTenvmn no4yeyHbIx
KaHarnbLeB HeT OGenkoB-nepeHocyn-
KOB, KOTOpble Mornu 6bl TpaHcnop-
TMPOBaTb MaHHWUT Yepe3 KIETOYHYHO
membpaHy. (Takux ©GenkoB BooOGLLE
HET B YerloBEYECKOM OpraHu3me.)
BaxHo, 4TO ncnonb3oBaHNe MaHHUTa
NpUBOAMT K (DOPMUPOBaHMIO TUNEPO-
CMITOSIPHOCTU KPOBMW.

pOKCUMANbHBIA
38UTO

Kancyna

KaHanel| Boymera

N& Kt H,0 HCO; CIT
rMI0OKO3a aMUHOKUC/OTbI

cobuparenbHas Tpy6ouka

netna lenne

OCMONAPHOCTD
'oauHakosas, a Na

Kny6ouKoBbiii dunbtpar Mnasma kposy Mpu onucaHum paboTbl MNOYeK Mbl
MaHHWT + NaCl NaCl o6paLu.anM Bawe BHMMaHMeE, 4YTO Ha
= = NPOTSDKEHNN BCErO MPOKCUMAribHOro
KaHarnbLa OCMONSAPHOCTb unbTpa-
Ta He MeHseTcs. HanoMHUM, MaHHUT

npoLleawmn 4epes  Krnybo4KoBbIN

uUnbTp, U3 KaHanbLEB HehpoHa yxe

He peabcopbupyeTcs. 3a Bpems npo-

XOXOEHUSI MO MPOKCUMArbHOMY Ka-

HanbLy B KpOBb BO3BpallaeTca 65%

obbéma knyboykoBoro dwmnsrpara,

\ A / NnonHocTblo peabcopbupyroTes k-
_ KO3a U aMUHOKMCIOTbI, HO chunsTpaT

OCMONAPHOCTb = OCMONIAPHOCTD OCTaéTCcsl  M300CMONSPHBIM  Mras-

M€, MOCKOJIbKY CTEHKM MPOKCMMArbHOMO KaHarbla BbICOKOMPOHMLAeMbl ANA BOAbI.
MponcxoanT MrHOBEHHOE BbIpaBHMBAHUE OCMOJISIPHOCTU Mexay chunstpatoM B Ka-
HanbLe, MHTEPCTULMANBHOM XUAKOCTBIO BOKPYr KaHanbLa 1 neputybynspHbIMU Ka-
nunnspamun. Ho B KaHanbLe 0CMONAPHOCTL OyAeT B 3HA4YMTENbHON CTENEHW onpeae-
NATLCA MAHHUTOM, @ B NepuUTyBbynsipHbIX Kanunnspax peabcopOmpoBaHbiM HATPUEM.
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[anee npokcumaneHbI KaHanew, nepexoauTt B TOHKUA HUCXOASILLMA CerMeHT neTnu
leHne. MNMeTnsa norpyxaemcs B MO3roBOW CION MOYKU. DTOT y4aCTOK HedpoHa NPoHU-
uaeM Tonbko Ans Bogbl. Pagom (mapannenbHo) ¢ TOHKMM HUCXOOALWMM CEerMEHTOM
netnu leHne, HO B NPOTMBOMOSIOXKHOM HanpaBneHn NPOXOAUT NPSIMON NepUTyoynsap-
HbIV Kanunnap. Bocxoaswmini kanunnsap n HACXo4sALWasa YacTb NEeTNM — 3TO CTPYKTYpPbl
NPOTMBOTOYHOIO KOHLIEHTpaTopa Mnouyku. [locne Bbixoga M3 MO3roBOro Crosi MNoYKu Ka-
nunnsp Bnagaet B ormbatoLyto BeHy. OCMOMAPHOCTb KPOBU B Kanumnnsipe AormKHa co-
OTBETCTBOBATbH OCMOJISAPHOCTU NpUTEKAKOLLIEN K noyke kposu (280-300mocm/n). NHave
roBopsi, BO3BpaLLaTbCHa K UCXOAHbIM 3Ha4YeHusAM. [1oaToMy nogHMMasachk n3 rnyoGuHbI
MO3rOBOrO CI10s1, 1€ OCMOMSIPHOCTb BbICOKas!, kanunnsip peabcopbupyet B cebsi Boay
N3 HUCXOQALEro cermeHTa netnm lexne. Ha rpaHuLe MO3roBOro 1 KOPKOBOTO CrOEB,
TaMm, rge NpoKCUMarnbHbI U3BUTON KaHarnew CTaHOBUTCS HavyariloM HUCXOASLLEro cer-
MeHTa eHne, — 0CMONAPHOCTb KPOBM B Kanumnnsipe u ounsrpata B KaHarnbLe paBHbI.
Janblue kanunnsap BnagaeT B ornbaroLLyto BeHy. V3 BbILLEen3noXeHHOro cneayet, YTo
NMOCKOMNbKY (UNbTpaT B KOHLE MPOKCUMArbHOTO M3BUTOMO TMNEPOCMONSPEH, TO U 13
nepuTyOynsApHOro kanunnsipa B ormbaroLlyto BeHy Oyaet Bo3BpallatbCs rmnepocmo-
nsapHas KpoBb. B pesynkrate npu MCNonb30BaHUM MaHHUTA KOHLEHTpauust HaTpus B
KPOBU, OTTEKAIOLLEN OT MOYKM BbILLE, YEM B MPUTEKAIOLLEN.

Obdekt maHHUTaA 0OYCNOBMEH MOBbILLEHMEM OCMOTUYECKOrO [OaBIEeHUS
nnasMbl U yMeHbLUeHeM peabcopbumm BoAbl U3 KaHanbLEBOro dunsrpara B KpoBb.
OunypeTnuecknii adpdeKT xapakTepusyetcsi BblaeneHmeM GonbLUIOoro KonmyecTsa CBO-
6ogHon Boabl. [Npenapar He BnMSeT Ha knyboukoByto unbTpauuio. ekt Tem
Bbllle, YeM Gornblue KOHUeHTpaumsa npenaparta. OdheKTMBHOCTb MaHHWUTa Mpomnop-
LmMoHarnbHa ckopocTu Krybodkoson dunnstpaumn. MNpu HapyLleHUn unsTpaLyvoHHON
YHKUMM NOoYeK ANypeTUdeckmin adpdeKkT MOXeT OTCyTCTBaBaTb, HO OCTaHYTCS CBOW-
CTBa Mna3moakcrnangepa. Bo Bcex cryyvasx, korga MMeeTcs 3agepxka XUOKOCTU B
OopraHu3me 1 HapyLleHne unsTpaummn B Nodkax noboyHble adeKTbl MaHHUTa MoryT
npeBbICUTL AnypeTndecknin addpekt. OcobeHHO onacHO NPUMEHEHNe MaHHWTa y na-
LMEHTOB CTpafatoLLMX XPOHUYECKOW MOYEYHON HedoCTaTOYHOCTLIO 1 3aCTONHOW cep-
AE4YHON HeOCTaTOYHOCTHI0 OQHOBPEMEHHO — OCTPOE YCUIIEHNE rMrepBonemMmnmn npuse-
AET K AeKOMMeHcaLmmn cepaeyHon AeaTenbHOCTU, BbICOKa BEPOATHOCTb OTEKA Erkmx.

MpumensitoT maHHKT B BUae 10 - 15 - 20 % pacTtBopa. PekomeHaoBaHHas
Ao3upoBka MaHHuTa 1-1,5 r/kr. CyTouHas gosa He gormkHa ObiTb Bbiwe 140-180

BaxHo noMHUTbL 0 ABYxca3HOM AENCTBUN MaHHUTA.
lpu e8edeHuUU MaHHUMa 8 KpOBb Cpasy Mosbiaemcsi OCMO/ISPHOCMb, 3ameM, 3a
c4Yém nepemeuleHus1 800bl U3 UHMEPCMUUUS 8 KDOBEHOCHOE PYC/I0 OCMOJISPHOCMb
HecKorbKO cHWxaemcs. Npu ydaneHuu MaHHUMa U3 op2aHu3ma yxooum 8o0a, a Ha-
mputl ocmaémcs (peabcopbupemcsi), nosbiluaemcsi KOHUeHmMpayusi Hampusi 8 Kpo-
8U U OCMOJISIPHOCMb KPOBU.

MoueBuHa (Urea pura)
CwvHoHumebl: Kapbamug, Carbamid, Carbamidum, Ureaphil. Benbivi kpuctannuyeckuia
nopoLLoK. Jlerko pacTBopum B BoAe. BogHble pacTBOpbl UMEIOT HENTParnbHy0 peak-
umto. dopmyna MoveBUHbI MOXET ObITh 3anucaHa Tak: NH2CONH2 nnm tak: (NH2)2CO.
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MoueBMHa — 3TO €CTECTBEHHbIA HETOKCUYHbIA MEeTabonuT, KOHEYHbIV MpPo-
OYKT yTnuaauum 6enka. CUHTE3UpyEeTCA NPEMMYLLECTBEHHO B NeYeHn. 3 opraHnama
BbIBOAMTCS novkamu. 60% MoYeBUHbI MonaBLLel B KyOOYKOBbIN unbTpaTt yaans-
etcs ¢ moyon. 40% peabcopbupyeTcs B kaHarnbLax M BO3BPALLAETCS B CUCTEMHbIN
KPOBOTOK. ECnn Mbl BCMOMHUM TpU yYCnoBust Heobxoammble AN Toro Ytobbl BELLECTBO
MOrT0 ObITb MCMNOMb30BaHO Kak OCMOTUYECKUIA ONYPETUK:

1. MNMpucyTcTBOBaTH B KPOBY;

2. MNponTtun Yyepes KNnybo4KOBbIN (UNETP 1 OKa3aTbCs B MEPBUYHON MOYE;

3. He peabcopbupoBaTbes B KaHarnbLax HedppoHa.

Mbl BUOUM, 4TO MOYEBUHA OBYM YCITOBUSIM COOTBETCTBYET MOMHOCTBLIO U Ha
60% cooTBETCTBYET TPETHEMY YCMOBMIO. B NpoLLnom Beke MoYeBUHA JOCTATOMHO LUK~
pOKO Mcrnonb3oBanachk Kak anypetuk. Cnocob npumeHeHns:
Wcnonb3aytoT 30% pacTteop, npurotoBrieHHbIn Ha 10 % pacTBope rmnioko3bl ex tempore.
BBogsT pacTtBop kanensHo co ckopocTbio 40-60-80 kanens B MuHyTy. O6Lasn nosa
0,5-1,5r (B cpeaHem 1r) MoyeBUHbI Ha 1kr Macchl Tena 6oneHoro. AddekT HacTynaet
006bI4HO Yepes 15-30 MuH, JocTuraeT makcumyma depes 1-1,5 4 oT Havana BBefeHust
pacteopa n gnutcs 5-6 4 n 6onee (4o 14 4). MNMpn HeobXxoaMMOCTU MOXHO BBOAUTH
noBTOpHO (He 6onee 2-3 pa3) ¢ NpoMexyTKoM 12-24 y.
B HacTosiLLee Bpemsi UCMOMNb30BaHME MOYEBUHBI B Ka4eCTBE ANYPETUKA — PEAKOCTb.

2. NHrnbuTopsl kapboaHrngpassoi.

Ouakap6 (Diacarbum). 2-AuetnnamuHo-1,3,4-Tnagmnason-5-cynscamumg,.
CuvHoHumbl: Auesonamuz, PoHyput, Acetazolamide, Acetazolamidum, Acetamox,
Anicar, Dehydratin, Dilamox, Diluran, Diuramid, Ederen, Eumicton, Fonurit,
Glaucomide, Glauconox, Glaupax, Lediamox, Natrionex, Nephramid, Renamid,
Sulfadiurine n gp. benbin kpuctannuyeckmin nopollok. O4yeHb mMano pacTBoOpuMM B
BOJE W CUpTe, NErKo - B LLenoyax.

MpuHUMN gencTeuns.

[ns Toro 4Tobbl HayaTb OencTBOBaTb Anakapb OOMKEH NPONTM Yepes no-
YeYHbIn UnbTP B NepBUYHYO Mody. Ounakapb 6nokvpyet aencteue depmeHTa kapbo-
aHrmapasbl Ha MOBEPXHOCTU 1 BHYTPU 3NUTENMarnbHbIX KNETOK KaHanbLeB HedpoHa.
KapboaHrnapasa npucyTCTBYET BO BCEX SNUTENMANbHBIX KIETKaxX NoYeYHbIX KaHalb-
ueB. MakcrmanbHas akTMBHOCTb KapboaHrMapasbl peanuayeTcsl B NPOKCMMAaribHbIX
N3BUTbIX KaHasbLax.

NPOKCManbHbIi L[VCTanbHbINA
3BUTON u3BUTON
Kancyna
KaHane EoyM)éHa KaHaney

-+ - -
Na~ K* H,0 HCO; i
rMOKO3a aMUHOKNCIOTbI

cobupatenbHas Tpy6ouka

netna leHne

+
H opraHnyeckue
KNCNOTbl 1 OCHOBaHUA
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[MpokcumanbHble KaHanbLbl — 3TO Hauboree akTMBHas 4acTb HedpoHa.
3pecb 65% akTuBHOW (SHeprosaTpaTHou) peabcopbumm 1 NO3TOMY 34eChb cCamas Bbl-
cokasi meTabonumyeckas akTMBHOCTb.

OCHOBHOW 3HepreTu4eckuin cybcTpaTt — rmKo3a, a NpoayKTbl MeTabonuama
yrnekucnbin ra3 n sBoga. PepmeHT kapboaHrmgpasa y4acTByeT B CUHTE3€E YronbHOM
kncnotbl M3 CO2 n H20. CO2 + H20 = H2COs YronkHas kucnota auccounmpyet Ha H*
n HCOs™. To ecTb Ha MOH Bogopoaa 1 MoH bukapboHaTa. brukapboHaT BbIXOAUT B UH-
TEPCTULMIA KaK aHWOH M3 OTpULATENbHO 3apsXXeHHOW LMTONNasmbl, @ MOH Bogopoaa
BblOpackiBaeTCA B MPOCBET KaHanbLa Yepes anukanbHyto membpany. [ins yaaneHus
MOHa BoAopoaa UCMOSb3yeTcsl MexaHW3M KOHTPTpaHCnoTa 3a cYéT BxoxaeHust Na* B
KNeTKy 13 KaHanbLa.

H,0 CO,
KapboaHrugpasa

H,CO;

MPOCBET KAHAJIbLIA

WHTEPCTULIUN

HCO; H

3atem voH Na* yoansietcs n3 knetku B uHTepctmumii Na*/K*-Hacocom. B
pesynbrate B MHTEPCTULUM OKa3bIBAETCH AMCCOLMPOBAHHbLIA HA MOHbI GukapOoHaT
HaTpus. B npocBeTe kaHanbLa BbIGPOLLEHHbIN U3 KNETKU MOH Bogopoaa (H*) ctanku-
BaeTcsi C MoHOM GukapboHaTta (HCO3") n obpasyetca yronbHas kucnorta. Betynasa B
KOHTaKT ¢ kapboaHrngpasov Ha NOBEPXHOCTM 3NUTENUS yrofbHasi KUCroTa pacnaja-
eTcsa Ha yrnekucnbin ra3 u Bogy. H2CO3 = COz2 + H20 Tak ncyesaet (npeobpasyetcs)
noH bukapboHaTa B npocBeTe kaHanbua. ObLuiA UTOr TakoB: B NPOCBETE KaHanbua
ncyesaeT ONCCOLMPOBaHHbIV BrkapboHaT HaTpus, a B UHTEPCTULMM MOSBASETCS AnC-
COLMpOBaHHbIN BrukapboHaT HaTpms. ATOT NPOLECC YCNOBHO Ha3bIBaKOT akTUBHON pe-
abcopbuuelt bukapboHaTa HaTpus nof aAenctemem kapboaHruapassl. Ecnv gnakap6
WHaKTUBUpYeT KapboaHrmapasy TO AUCCOLMPOBaHHbIV GukapboHaT HaTpust ocTaeTca
B MPOCBETE KaHanbLa 1 npenaTcTByeT peabcopbumm Boapbl, B COOTBETCTBMMN C 3aKO-
Hamy ocMoca. BaxxHbIM MOMEHTOM SBNSIETCA TO, YTO OpraHu3m TepsieT GukapboHat
HaTpusl C MOYON U MeHsoTcs OydhepHble CBOWCTBa KPoBW. B cBA3M ¢ Tem, 4YTO Mak-
cvMarnbHas akTMBHOCTb KapboaHruapasbl NPOSIBMAETCS B MPOKCMMArbHbIX U3BUTbIX
KaHarnbLax 3Ta 4YacTb HeppoHa CUMTAETCA OCHOBHLIM MECTOM AeNCTBUS auakapba
B noykax. MocKkomnbKy CTEHKU MPOKCUMMAsIbHOIO KaHarnbla BbICOKO MPOHMLAeMbl Anst
BOZbl OCMOMSIPHOCTb >KUAKOCTU B KaHarnbLE Y B UHTEPCTULIMM MPY 3TOM HE U3MEHSIETCSI.

MpuHumaroT grnakap6 BHYTpb. PasoBas gosa 0,125-0,25r (pexe 0,5r). Mpwu-
HMMAaIOT KaK MOYeroHHoe 1 pas B AeHb Kaxabli AeHb UNu Yepes AeHb Kypcamu no 2-4
[OHS C MPOMEXYTKOM HECKONbKO AHeN. [1pn YacToM NpUMEHEHUN ANypeTUHecKkuin ad-
heKT yMeHbLIaeTCs, Tak Kak coaepXaHve 6rukapboHaToB B KPOBM CUIbHO NaJaEeT; 3a
yKasaHHble MPOMEXYTKN BPEMeHU copepxaHue brkapboHaTa BHOBb yBENMYMBAETCS
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1 Npném anakapba cHOBa BbI3bIBAET MOBbILLEHNE BblAENEHNS NOHOB HaTpus 1 bukap-
6oHaTta c Mo4on, a TaKkke ycureHne amypesa. bonee BbICOKMe [03bl HE yCUNUBAKOT
achdekTa.

dopmbl Bbinycka: Tabnetku no 0,25r B ynakoke Mo 24 LWTykn. XpaHeHune: B
CYXOM MecTe.

3. NeTneBbIe aMypeTUKM.

K paHHOM rpynne MOYEroHHbIX CpeacTB OTHocATcs:  ®Pypocemup,
OrakpuHoBas kucnota, bydeHokc, NMupetanng, Topacemua.

ANCTanbHbIA

n3BUTON

KaHanev| oy KaHanev
oymeHa

NPOKCMManbHbIN
3BUTON

>

=

cobuparenbHas Tpybouka

/ ~BO[a He
peabcopbupyertcs

=

netns lenne

[unoocmonsapHasa
KNOKOCTb

MNpuHuMn gencremA.

MeTneBble ONYPETUKN YMEHBLUAIOT aKTUBHYI0 peabcopbumio MOHOB HaTpus,
Xrnopa 1 Kanus B TONCTOM CerMeHTe BocxoasLuero otaena netnuv lexne.

[encTtBytloT Ha onuTenuanbHble KMETKM CO  CTOPOHbI  anvkarnbHOW
noBepxHOCTM. B kaHanbubl MomagatoT B cocTaBe kryboukoBoro cunbrpata u
CEKPETUPYIOTCS, KaK OpraHU4ecKne KMCIoTbl, B MPOKCUMaribHbIX KaHanbLuax. [oatomy
oKa3blBatoTCA 3PPEKTUBHBIMU NPY 3HAYNTENBHOM CHUKEHUM CKOPOCTU KITyGOYKOBOW
dunerpaumu. MNetneBble AMYypeTUKM nonae B Kiy6o4KoBbIA dunbTpaT GrokmpyroT
6enok-nepeHOCHUK Ha anvkanbHON MeMbpaHe KNeToK aNUTeNns BOCXOASALLEero otaena
netnu lexne.

H20

Na N
= +
2 H
5 benok-muiueHb §_
z Na* - =
2 \ a g
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B Hopme AaHHbI Genok-TPaHCNOPTEP aKTUBHO NEPEMELLAET B KIETKY MOHbI
n3 cpunerpata B cooTHoweHun 1 noH Na*, 2 noHa Cl™u 1 noH K*. 3atem 3T MOHbI
BbIXOAAT B MHTEPCTMUMIA N HeMeaneHHO peabcopbupytoTcst B NpsMO neputybynsp-
HbIVi KANUMAMAP HaNpPaBiieHHbIN B My6MHY MO3roBoro criosi noyku. Korga 6enok-tpaHc-
nopTép GNOKMPOBaH, Kanui HaTPU 1 XIOp OCTaKTCA B hnnbTpaTe U yHOCAT C cobow
Body. Kpome TOro ymeHbLueHne peabcopbummn anekTponutoB B TONCTOM CErMeHTe
BOCXOAsLLEero otaena netnv leHne 3akOHOMEPHO NMPUBOAUT K CHIDKEHWIO OCMOISp-
HOCTM B MHTEPCTMLIMM MO3TOBOIO CIlosi NOYKW. B aToM crnyyae gaxe makcvMarnbHOe
pacKpbITVEe aKBOMOPUHOBBLIX KaHaroB cobvpaTernbHbIX MPOTOKOB (MPY BbICOKNX KOH-
ueHTpaumax AAlN) Gyaetr manoaddekTuBHbIM. OTCYyTCTBME 3HAYMMOrO rpagmeHTa
OCMOINSIPHOCTU MEeXAYy MO3roBbIM CII0EM MOYKM U bMnbTpatoM B cobupaTernHoOM
npoToke ocnabuT peabcopbumto Boapbl U3 hunbTpaTa.

anMeHeHMe neTneBbIX ANYPETUKOB CHUXaeT
CrnocobHOCTb Mo4ek KOHUEeHTpupoBaTb MO4y.

Kpowme Toro, faHHasi rpynna AuypeTrKoB 3a CHET npsimon briokaapsl cynbdu-
rAPUIbHBIX rPYNn (OepMEHTOB B dNUTENMarnbHbIX KIeTkax BOCXOAsLLEN YacTn netnm
leHne yrHeTaeT npolecchl 3Heproobpas3oBaHus (okucnuTensHoe docdopunmpo-
BaHWe W MMuKonua), yrHetaetcs cuHte3 AT® ocnabnsietcs pabota Na*/K*-Hacocos.
CHwxKaeTcs cnocobHOCTb anuTenuanbHbIX KNETOK K peabcopbuun anekTponuToB 13
KaHanbua. ModeroHHble faHHOW rpynnbl 3MMEKTUBHBI NPU OCTPOM U XPOHUYECKOWN
NoYeyHon HegocTaTtodHOCTU. lMpenapaTbl MOXHO HasHavaTb B Ntobyto asy noyed-
HOW HegocTaTo4HOCTU. OHM 3PEKTUBHBI NMPU CKOPOCTU KyBOoUKoBON counbsTpaumum
MeHee 10mn/mMuH (B HOpMe STOT nokasaTtenb coctaBnsieT 120Mn/MuR).

Mpu ncnonb3oBaHMM NETNEBbIX ANYPETUKOB B KOHEYHYIO MOYY MOXET MOCTY-
natb A0 20-30% XXMAKOCTW, NpoLUeALIel NoYeYHbI UNLTP.

MeTneBble ANYPETMKM MOTYT B TEYEHNE HECKONBKNX MUHYT YBENUYUTL BbiOE-
FIeHMe MOYM MO CPaBHEHUIO C HOPMOW B 25 pas.

BbipaxeHHbI [o3a-3aBUCKMMbIN 3dDMEKT — yBenuyeHne [o3bl npenapara
yBenuuuaeT auypes. [Npy OCTPON MOYEYHOW HELOCTaTOMHOCTU CpefHss pasoBasi
nosa dypocemuaa cocraensiet 40-60 mr, cytouHaa — 200-300 mr. [pn ycTon4mBbIX
dopmax onurypum HeKoTopble KIMMHULUCTbI PEKOMEHAYIOT NMPUMEHSATD CanypeTuki B
MaccuBHbIX fo3ax — Ao 600-1000 mr ogHokpaTHo 1 go 3200 mr B cyTku [Cantarovich
F. etal., 1973; Brown C. B. et al., 1981].

®dypocemup (Furosemidum). 4-Xnop-M-(2-cpypunmetun) -5- cynsamon-
naHTpaHunoBsas kucnota. benbin kpyctannmMyeckuin NopoLLok. Hepactsopum B BOAE.
CuvHoHumsI: Jlasuke, ®ypanTtpun, Afsamid, Arasemide, Diusemide, Diuzol, Dryptal,
Edefrusex, Errolon, Franyl, Frugex, Frusemide, Frusolon, Furanthril, Furantral,
Furfan, Furomex, Furosan, Furosemide, Fusid, Katlex, Kinex, Lasilix, Lasix, Nicorol,
Profemin, Protargen, Rasisemid, Renex, Salix, Seguril, Trofurit, Uritol, Urosemid.

dypocemua ABNSIETCA CUMBHLIM OUYPETUHECKUM (CanypeTuyeckum) cpea-
cTBOM. OdhheKTUBEH NpW NepoparnbHOM 1 MapeHTepansHOM (B/M 1 B/B) NPUMEHEHWN.
OunypeTtnyecknin ahdeKT cBsidaH ¢ yrHeTeHnem peabcopbumm noHos Na u Cl, npuuem
9TO yrHeTeHue HabrnogaeTcs He Tonbko B obractn Bocxoasdilero otaena netnu lex-
ne, HO 1 B NPOKCMMAarbHbIX U B AUCTarnbHbIX U3BUTbIX KaHanbLax. Peabcopbums ka-
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NS Takke YrHeTaeTcs, HO B 3HAYMTENbHO MEHbLUEW CTENEeHWN. 3aMETHOMO YrHETEHNS
KapboaHrMapasbl He BbI3bIBAET.

Mpenapat ognHakoBo 3¢hEKTMBEH B YCMOBUSIX aumnao3a v ankanosa.

OnypeTtnyecknii adbekT Hanbonee BbipaXeH B TeYeHue NepBbiX 2 OHEN
npvéma npenapara, Ho He UCHEe3aeT aaxe Npu AnuTensHoM neveHun. MNMpenapat aen-
cTBYyeT ObICTpO. IMocne BHYTPUBEHHOIO BBEAEHUSA AMYypeTUYECcKuiA adhEKT HaunHa-
€TCS Yepe3 HeCKOmNbKO MUHYT, nocne npuéma BHYTPb B Te4eHue nepBoro yaca. lpo-
OOMKNTENBHOCTL AENCTBUSA NOCre OQHOKPaTHOro BHYTPUBEHHOTO BBeAeHus 1,5-3 y,
nocne npuéma BHyTpb — 4 4 1 6onee.

dypocemna NPUMEHSIIOT B KAYeCTBE AUYPETMKA NPU 3aCTOMHbIX SBMNEHUSX
B Mariom 1 60nbLLIOM Kpyre KpoBoobpaLLeHns, 06yCnOBNeHHbIX CepaeYHon HegocTa-
TOYHOCTBIO, NPU LMPPO3ax MeYEHN C SABMEHUAMU NOpTanbHOW MMNEPTEH3NN, XPOHU-
YecKoW U OCTPON MOYEYHOM HEeOOCTaTOMHOCTM, OTEKE NMErknx U Mo3ra, OTPaBIEHUsIX
H6apbutyparamu, aknamncun. B otnnume ot TMasmaos, hypoceMua He CHUXKaET KIy-
604KkOoBOW hunsTPaLMK, U €ro NPUMEHSIIOT B CBA3U C 3TUM MPU XPOHNYECKOW MOYEYHOM
HEA0CTaTOYHOCTU (NPY HaNMYMKU NOKasaHU K NPUMEHeHNIo AnypeTukoB). B psae cny-
YaeB pypocemung okasbiBaeT ANypeTnyeckoe eNCcTBUe Npu HegocTaTtouHoM addek-
TUBHOCTW ApYrX Npenaparos.

ObdpekTnBHOCTL hypocemmuaa npm nieveHnm 60nbHbIX C HeJOCTaTOYHOCTBIO
KpOBOOOpaLLEeHNs1 CBA3aHa He TONbKO C ANYpPeTMYEecKUM 3PdEKTOM, HO 1 C Hernocpea-
CTBEHHbIM pacLUMpsIOLLMM AeNCTBUEM Ha nepudepuyeckue cocyabl. MNMepBas (paH-
HA5) cbasa, pasBuBatoLasacs B nepsble 30 MMH Nocne MHbEKLUN Npenaparta, 3aBucuT
OT ero BNMsiHWUS Ha nepudepuyeckne cocyabl, a BTopas (no3gHas) asa, pa3sueato-
wascs yepes 1-2 4 nocne UHLEKLMK, CBA3aHa C ANYPETUYECKUM OENCTBUEM.

dypocemMup oka3blBaeT TakKe aHTUrMNEpTeH3WBHoe Aencteue. Mpenapat
apeKTMBEH NpU pasnmnyHbIX opMax rmnepTeH3nmn, B TOM Y1CIe Npu Taxenbix dop-
Max, Npu KOTOPbIX Apyrne canypeTukn HeaeKTUBHbI.

HeuenecoobpasHo codeTaTtb hypocemug ¢ LedanocnopmHamu, reHtamm-
LUMHOM 1 OpyruMuy npenapaTtamMm, okasbiBaroLLMMN HePOTOKCUYECKOE OENCTBME.

®opmbl Beinycka: TabneTkun no 0,04r B ynakoske no 50 wtyk; 1 % pacTteop B
amnynax no 2 mn (0,02r).

BydeHokc (Buphenoxum). 3-BytunamumHo-4-geHokcun-5-cynbgpamonnber-
3omHas kucnota. CuHoHumbl: Bufenox, Bumetanid, Burinax, Burinex, Fluxil, Jurinex,
Primex, Segurex u gp. benbin amopHbIN NN MenKourone4aTein NOPOLLOK. [MMpakTu-
YeCKn HepacTBOPUM B BOAE, TPYAHO pacTBOPMM B cnupTe. 1o CTpyKType v OeNCTBIMIO
6nm3ok Kk pypocemuay.

OkasbiBaeT BbICTPO HacTynaroLee 1 KOpoTKoe ANypeTndeckoe AencTemne ¢
HaTPUNYPETUYECKMM U KanunypeTndecknm acbdekTom. MNMpenapart xopoLlo BcacbkiBa-
€TCa U3 Xenyaka. YceuneHve BbiIBEAEHUS MOYM HAYMHAETCS B TEYEHME NepBoro vaca
nocrne npvéma BHyTpb 1 Npoformkaetcs 4-6 4. [Noka3aHWs K NPUMEHEHWI0 B OCHOBHOM
Takve xe, Kak ans dypocemmnga. OPdeKTMBEH B MEHbLUVX [03aX.

OrtakpuHoBaa kucnota (Acidum etacrynicum). 2,3-Ouxnop-4-(2-me-
TuUneH-1-okcobyTnn)-peHoKenykcycHas  kucnorta, wunu  4-(2-atun-akpwnonn)-2,3-
anxnopdeHokcnykeycHas kucnota. CuHoHumbl: Yperut, Crinuril, Ecrinex, Edecril,
Edecrin, Endecril, Etacrynic acid, Hydromedin, Otacril, Uregit.

fBngaetca cunbHbBIM OUypeTUYecKkUM cpedcTBoM. 1o MexaHnsmMy AenicTBus
6nunska k doypocemuay, Ho He yBenuyMBaeT BbiaeneHusi BukapboHaTa 1 CyLLeCTBEHHO
He HapyLUaeT 3MeKTPONMTHOro cocTasa KpoBu. [leficTByeT 6bICTPO; ANype3 HaunMHaeT-
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cs1 yepe3 30-60 MUH, JOCTUrAeT MakCcMMyMa Yepes 2 4, NPoAoIKaeTCcsa Nocne OfHo-
KpaTHoro npuéma 6-9 u.

OTaKpuHOBas KUCINOTa KOHKYPUPYET C aHTUANYPETUHECKUM TOPMOHOM 3a pe-
LenTopbl Ha anNUTenuM B cobmnpartenbHbIX Tpyboukax noyex.

OTakpyHOBasa KMCMoTa XyXe nepeHocuTcd, vyem dypocemma, OCoOBEHHO
BOMbHBLIMK C NOYEYHOW HEQOCTATOMHOCTLIO. [1py NpUMEHeHMN Npenapata BO3MOXHbI
ronoBOKpPYXXeHWe, crabocTb, aucnencusi, avapes. JledeHne cnegyeT NpoBOAUTb Ha
doHe avetsbl, 6oraTon kannem, a Npu HeobXoAMMOCTM Ha3Ha4YaTb NpenapaTtbl Kanus.

MpenapaTt He pekoMeHAYeTCst MPY aHypuUn U GepeEMEHHBIM.

dopwmbl Bbinycka: Tabnetku no 0,05r; B amnynax, cogepxatumx no 0,05r Ha-
TPUEBOWN COMM STaKPUHOBOW KUCIOTbI, KOTOPYKO PacTBOPSIFOT M30TOHUYECKMM PaCTBO-
pOM HaTpu1s Xnopuaa 1nu rroKo3bl.

Knonamupg (Clopamidum). 4-Xnop-N-(umc-2,6-gumetnnnnnepuamnHo)-3-cynb-
damounn-6eHszamng. CuHoHUMbI: BpuHanbauke, Adurix, Brinaldix, Clopamide.

Mo cTpoeruto 1 aevicTBMiO Mpenapart 6nmnsok k dypocemnay. Obnagaer Bbico-
KOWM HaTPUNypEeTNHECKON aKTUBHOCTBIO.

dopma Bbinycka: Tabnetkm no 0,02r (20 wr).

Wupanamua  (Indapamide).  4-Xnop-N-(2-meTtun-1-nHaonuHmn)-3-cynb-
damoun 6eHszammng. CuHoHumsbl: Arifon, Extur, Fludex, Indaflex, Ipamix, Lorvas,
Metindamide, Natrilix, Tandix n gp. Mo cTpyKkType n gencTamio 6nmsok k knonamuay;

OcobeHHOCTbIO NpenapaTta SABMseTCs MMNoTeH3NBHOE AencTBue. brnokmpyet
KanbLMeBbIe KaHarnbl.

[OenictBne npenapara: [duypetudeckoe, Basogunatupyolee, rmnoTeH3nB-
Hoe. YBenuuuBaeT BblAeneHre ¢ MOYOM MOHOB HaTpus, Xropa, Kanbumsa U MarHus.
CHWXaeT 4yBCTBUTENBbHOCTb COCYAWMCTOW CTEHKW K HOpadpeHamnuHy W aHrmoTeH-
3uHy Il; ctumynupyeT cuHTe3 npocTtarnaHguHa E2; yrHeTaeT TOK MOHOB Kanbuuvs B
rmagKoMbILLEYHbIE KIETKM COCYAMCTON CTEKW W, Takum obpasom, y BOnbHbIX runep-
TOHWUYeCcKON B0Nne3HbI0 CHDKaET TOHYC nepudepuyecknx cocynos u obliee nepu-
depuyeckoe conpoTuBreHne. bbiCTpo 1M NOMHO BcackiBaeTCcs Npy NPUEME BHYTPb.
Cmax cosgaetcs vepes 2 4. B nnasme Ha 71-79% cBsisbiBaeTcs ¢ Genkammn, MOXeT
copbupoBatbca 1 apuTpoumTamu. Npoxogut Yepes rmctorematunydeckme b6apbepbl (B
T.4. NNaueHTapHbI), MPOHUKAET B rpyaHOe MOMoko. 70% 3KCKpeTMpyeTcs novkaMu u
23% — c dhekanuamn. MiHganamug 9KCKpeTUpyeTcsl B HEM3MEHEHHOM BMAE U B BUAE
MeTabonuTtoB (7%). ObnagaeT [o3o3aBucMbIM addpekTom. B fose 2,5 mr okasbiBaeTt
MakcumMarnbHOe MMNOTeH3NBHOE OEVCTBME MPY HE3HAYUTENBHOM MOBbLILLEHWN ONype3a.

dopma BbInycka: gpaxe Ha 2,5 Mr.

Topacemup (Torasemid)1-[4-(3-MetundeHnn)ammHonnpuamnH-3-mn] cynbdo-
HWI-3- nponax-2-unmoydesuHa. CuHoHumbl: Juysep, Diuver, Topceua, Torsid

Kak n gpyrvme netneBble AMypeTUKKU, oBpaTUMO CBSA3bIBAETCS C KOHTPaHC-
noptépom Na*/Cl-/K*, pacnonoxeHHbIM B anvkanbHOM MemMbpaHe TOrCToro cermeHTa
Bocxogslen netnu eHne, B pe3ynsrate Yero CHPKaeTCa UMM MONHOCTBI0 UHIMOMPY-
etcs peabcopbumns Na* n ymeHbLuaeTcs peabcopbuusi Boabl. TopaceMu B MeHbLLE
cTenexu, 4yem ypocemus, BbI3bIBAET MMNoOKanuemMmio, npu aToM nposienset 6onb-
LUYIO aKTUBHOCTb U ero AencTeune b6ornee NnpoaormKUTENbHO.

dopma Bbinycka: Tabnetkm ot 2,5mr go 200mr; Topcua-pactesop Ans B/B
UHBEKUMI SMr/ Mn amnynbl — 4mn (20wmr).
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MupeTtaHug (Piretanide)
CwuHoHuMbI: Apenuke, ApenukcPP, Arelix. o gencTeuo 6nmn3ok K 3TaKpUHOBOW KUC-
note. ObnagaeT rMNOTEH3UBHBLIM AEACTBUEM.

dopma Bbinycka: Tabnetkm no 0,003r n 0,006r; pacTBOp ANS UHBEKUNNA
(1 mn - 0,003r akTMBHOro BellecTBa) B amnynax no 2 mn u B amnynax no 5 mn;
kancynel no 0,006r.

4. TnaangHble QUYPETUKU.

K OaHHoW rpynne MoYeroHHbIX cpefcTB oTHocATcs: MmapoxmnopTtuasua,
OkcopgonuH, LluknomeTtunasug.

NPOKCUMaNbHbIV HayvanbHbIN oTAeN
V3BUTON [MCTanbHOro
KaHarney, Kancyna VN3BUTOrO
boymera KaHanbua

/ ~BOpa He
peabcopbupyetca

cobupatenbHasn Tpybouka

netna leHne

fMnoocmonsapHas
KNAKOCTb

MpuHUMN gencTBUs.

[ns Toro 4To6blI HaYaTb AeNCTBOBaTb OOMKHBI NPONTM Yepes Kiybo4KoBbIN
punbTp. To ecTb, 3PEKTUBHOCTE 3aBUCUT OT COXPAHHOCTU KIyOo4KoBOW chunstpa-
uun. [IencTByOT CO CTOPOHbI anvkanbHON MembpaHbl aNUTeNns B Ha4anbHOM oTaene
AVCTanbHbIX U3BUTbIX KaHamnbLEB, BrTOKMPYs KOTPaAHCNOPT HaTpWs K xropa. ATu npe-
naparbl MHaKTUBUPYIOT 6enoK-TpaHCMNOpPTEpP, KOTOPbLIN OAHOBPEMEHHO NepemeLlaet
VOH HaTpus 1 Xropa 13 KaHanbLia B KNeTKy. 9TV npenapatbl cnocobCTBYOT BbiBEAE-
Huo 5-10% XnakocTu, npolueaLler Yepes noveyHbln unstp, peabcopbupyemoit ¢
noHamu Na* B AucTanbHbIX KaHanbLax.

Benok-muiueHb g
TNA3N[OBbIX
NYypPeTNKOB

MPOCBET KAHAJbLA

VHTEPCTULINIA
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Mmppoxnoptunasug (Hydrochlorthiazide). 6-Xnop-7-cynscamounn-3,4 — au-
rmapo-2H-1,2,4-6eH3oTnagmasvH-1,1amokena.
CwvHoHumbl: AnxnoTnasua, Mnotnasung, Quruapoxnoptuasung, Hedpuke, Dichlotride,
Dihydran, Dihydrochlorthiazid, Disalunil, Esidrex, Esidrix, Hidrosaluretil, Hydrex,
Hydril, Hydro-Diuril, Hydro-Saluric, Hydrothide, Hypothiazid, Nefrix, Novodiurex,
Oretic, Panurin, Unazid, Urodiazin, Vetidrex.

Benbii unn Genbin ¢ XenToBaTbiM OTTEHKOM KPUCTAINIMYECKUA MOPOLLIOK.
OuyeHb Mano pacTeBOpuM B BoAe, Marno — B CIMPTE, NErko — B pacTBOpaXxX e4KuX Lie-
noyen. Quxnotrasung BbICOKOI(MEKTUBEH NPU NepopanbHOM npuMeHeHun. Ouype-
TU4eckoe AeNCTBUE AuXNoTnasnaa obycrioBneHo yrHeTeHuem peabcopbuum MoHOB
HaTpUs 1 Xropa B ANCTalnbHbIX U3BUTLIX KaHanbLeax novek; peabcopbuunsa kanus un
OukapboHaToB TaKkke yrHeTaeTcs, 04HaKo B MeHbLUen cteneHn. uxnotvasug asns-
€TCS aKTUBHbLIM CarlypeTUKOM; HaTPUA 1 XI0op BbIAENSATCA U3 OpraHM3ma B 3KBuna-
neHTHOM Konu4yecTse. [Npenapar okasblBaeT ANypeTUYeckoe AeNCTBME Kak Npu auu-
[o3e, Tak 1 npu ankanose. Auypetnyecknuin addeKT npu AnMTensHOM NpUMEHEHUN
auxrnoTtvasuaa He cHwxkaeTcd. [pu HecaxapHOM MOYEU3HYPeHUN AMXnoTnasung, Tak
e Kak 1 apyrne anypetukm 6eH30TragnasvHoBoro psiaa, okasslBaeT "napagokcarnb-
HbI" 3dohekT, BbI3blBas MOHWXKeHME nonuypun. Habnopgaetca Takke yMeHbLUeHne
Xaxabl. CUNbHO NMOHMKAETCA NMOBbILLEHHOE OCMOTUYECKOE AaBleHME Ma3mbl KPOBMU,
conpoBoXxpaatoLlee 31o 3abonesaHne. MexaHn3m aToro agpdpekrTa YacTUYHO CBSI3aH C
yNyYLIEHNEM KOHLIEHTPALMOHHOW CNocOBHOCTM noYek. [uxnoTmasug okasblBaeT M-
NOTEH3MBHOE AeNCTBUE Npu noBbileHHoM ALl. [pUMeHST AMXNoTuasng B Ka4ecTse
ONypEeTNYECKOro cpeacTBa Npu 3aCTOMHBIX SABMEHMSIX B Marnom 1 60mbLLIOM Kpyre Kpo-
BOOOpALLEHNs, CBA3AHHbLIX C CepAEeYHO-COCYANCTON HEeAOCTaTOMHOCTLIO; LmMppo3ax
neyvyeHn ¢ ABNEHNAMI NopTanbHON rmMnepTeH3nm; Hedposax 1 Hedpputax (3a UCKmo-
YEHNEM TSDKEMbIX MPOrpeccupyoLLmnx OpM C YMEHbLUEHNEM CKOPOCTM KIyOO4KOBON
uneTpaumm); TOKCMKo3ax bepeMeHHbIX (HedponaTnm, OTEKM, aknamncum). QuxnoTtu-
asng NpensaTcTByeT 3afepXKKe B OpraHn3Me MOHOB HaTpUsl U BOAbI, CONMPOBOXAAOLLEN
NPUMEHEHVE MUHEPArioKOPTMKOMAOB, MO3TOMY €ro Ha3HavaloT Takke Npu OTékax,
BbI3BaHHbIX TOPMOHaMM KOPbl HAAMOYEYHWNKOB 1 a4pPEeHOKOPTUKOTPOMHBIM FOPMOHOM
rmnocpmsa. uxnotmasug npegynpexaaeT Unm yMeHbLUAET Bbi3biBAEMOE STUMMU MNpe-
napatamu nosbiweHne Al. QuxnoTtnasng ObicTpo BcackiBaeTcs. [Anypetmndeckuin adg-
dekT nocne npuéma AnxnoTmasmaa passusaercs ObicTpo (B TedeHue nepsbix 1-2 4)
W OnNUTCs nocre ogHokpaTHor ao3bl Ao 10-12 4 n Gonee.

®opma Bbinycka: Tabnetkv no 0,025 n 0,1r

OkcopgonuH (Oxodolinum). 1-Okco-3-(3'-cynbcamounn-4'-xnopdeHun)-3 —
oKCUM3oMHAONMUH. CrHOHMMBI: [urpoToH, Ypanaun, Chlorphtalidolone, Chlortalidone,
Edemdal, Famolin, Hidronal, Higroton, Hygroton, Igroton, Isoren, Natriuran, Oradil,
Phthalamidine, Renon, Saluretin, Urandil, Urofinil, Zambesil. Benbin nnu 6enbii co
cnabbiM enToBaTbIM OTTEHKOM MENKOKpUCTanMYeckuii nopoLlok. Mpaktnyecku He-
pacTBOpVM B BOAE, Marno pacTBOPMM B CnvpTe.

MogobHO guxnoTvasway npenapart GrnokupyeT peabcopbumio HaTpus B
NPOKCUMAaInbHOW YacTy AMUCTarnbHbIX KaHanbLEeB, YaCTUYHO AENCTBYET M Ha NPOKCU-
MarnbHble kaHanbLbl. OCOBeHHOCTbLIO AENCTBUSI Npenapara ABMnsieTcs OTHOCUTENbHAsA
ONUTENBHOCTb AMypeTndeckoro adpdpekta, YTO CBSI3aHO C ero MeArEeHHbIM BbiBeae-
HYem noykamu. [uypetndecknin acpdekT HaumMHaeTcs Yyepes 2-4 4 nocne npuéma u
anutcst obbl4HO Bonee cyTok (nHoraga no 3 cyT). [Npenapat adhdekTMBeH B paae cny-
YaeB Npu pedpaKkTeEPHOCTU K Anuxnotuasungy (rmnotmasuay). NokasaHusa K npuMeHe-
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HUIO Takune Xe, Kak Ana AUXNoTvasuaa; HasHayatoT npenapart B Ka4ecTBe He TONbKO
OVNYPETUYECKOTO, HO U aHTUMMMNEPTEH3MBHOTO CPEACTBA.

MpenapaTt xopoLlo BcackliBaeTCs Npy NpUEMeE BHYTPb. BbiBOAMTCS ¢ MOYON
(okono 25 %) n kanom (okorno 75 %). MNpumeHsoT BHYTPb B Buae TabneTtok (00bi4HO
yTpoM A0 3aBTpaka). OKCOAOMMH OKa3biBaeT HECKOITbKO MEHbLUNIA KanunypeTnieckmuin
adhhekT, YeM AMXIOTUA3na, OAHAKO W NPU ero NpUMeHeHN HeobXoAMMO KOpPUrMpo-
BaTb OOMEH Kanwsi.

dopma Bbinycka: Tabnetku no 0,05r (50 mr)

Uuknometasug (Cyclomethiazidum). 3-LiuknoneHtunmerun-6-xnop-7 —
cynbamoun-3,4-gurnapo-1,2,46eHsotmaguasun-1,1-guokcng. CuHoHumbl: Cyclo-
penthiazide, Cyclopenthiazidum, Navidrex, Navidrix, Salimid, Zyklopenthiazid.

Benbi unun Genbii ¢ NErkMM XXenToBaTbiM OTTEHKOM KPUCTanmmMyeckmn no-
poLuok. NpakTnyeckn HepacTBOpUM B BoAe, Nerko pactsopum B cnvpte. o cTpoe-
HMIO 1 hapMakonorM4eckum CBOMCTBaM ONM3oK K auxnotvasungy. 3HauuTensHo 6o-
nee aKTMBEH, YeM OUXII0TUa3nd, YTO MO3BOMSAET MPUMEHATb €ro B MEHbLUMX J03aX.
Mpenapat xopolo BcackiBaeTcs. [Ouypetndecknini adpdekT nposiersetca yepes 2-4
4 nocrie nNpuéma, ¢ Makcumymom yepes 3-6 4. OOLLee BpeMs OENCTBUS CpenHen Te-
paneBTnyeckon fo3bl okono 10-12 4. CyTouHbIi Anypes3 Bo3pacTtaeT B 1,5-2,5 pasa.
Moka3aHusa K NPYMEHEHUIO TakMe e, Kak Ans guxnotuasuaa. HasHavatoT BHYTpb B
Tabnetkax. Npu oTékax obbiuHO NpuHUMaroT no 0,0005r (0,5 mr = 1 Tabnetke) B AeHb
(nyywe ytpom), B 6onee Tsxkenbix cnydasax — no 0,001-0,0015r (2-3 Tabnetku) B AeHb.

YBenuueHune fo3bl cebiwe 0,002r B AeHb 06bI4HO He ycunuBaeT adhdekTa.

dopwma Bbinycka: Tabnetkm no 0,0005r (0,5 mr).

5. KOHKypeHTHI:Ie AHTaroHUCTbI anNbAoCTepoHa

K OaHHOM rpynne MOYEroHHbIX CPefacTB OTHOCSTCS: CMMPOHOMNAKTOH U
AnnepeHoH.

KOHEUHbIN OTAEN [UCTaNbHOro

V3BUTOrO

NPOKCVManbHbIN Kancyna KaHanbua
boymena

rnaBHble KNeTkn

cobupatenbHas Tpy6ouka

peabcopbuus

BOAbI
2~ 3asucut
OT KOHLIeHTPaLm

ADr

netna leHne

J cobupatenbHbIi
npoToK

MpuHUKMN gencreums.

30Ha OencTBus anbAoCTepOHa — 3TO KaHamnbLEBbIN 3NUTENUIA KOHEYHOrO
oTAena AUCTanbHOro KaHarbla 1 KOPKOBOro otaena cobuparenbHor Tpybouku. Anb-
OOCTEPOH Yepes ynpaBrieHne CUHTE30M GENKOB B KINETKE YCUMMBAET CUHTE3 KIETKOM
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Kanun-Hatpueson AT®asbl 1 kaHanbHbIX 6EMKOB AN MOHOB Kanus, Xropa 1 HaTpus.
AHTaroH1CTbl anbAoCTEPOHA HE MO3BONSAT EMY BNUATbL Ha CUHTE3 BenkoB B KNeTke
3a CYET KOHKYPEHTHOro MHrMbrpoBaHus. B pesynstate Grnokafdbl OeNCTBUS anbao-
CTEPOHa CHWKAETCH CeKpeums Kanus, CHxaeTca peabcopbums HaTpusa 1 B LENOM
CHWXKaeTca meTabonmyeckas akTUBHOCTb KINETOK 3nMTeNnus KOHEYHOro otaena Aawc-
TanbHOro KaHarbLa 1 KOPKOBOro otaena cobupartensHon TpyBboUku.

BaXxHO MOMHUTb, YTO @aHTaroHWUCTbI anbAoCTEPOHA O4eHb crnabble AnypeTu-
kn. B 30He, rae oHu gencreytoT peabcopbupyetcs Bcero 1-2% Bogbl 1 3NEeKTPONUToB
13 kaHanbLeBoro dunsrparta. B HacTodwee Bpemsi aHTaroHMCTbl anbAoCTePOHa BCe
6onbLLe NCNOoNb3YTCS B KAPAMONOrMn Npun NeveHnn 3acTOMHON CepaeYHON HeaocTa-
TOYOCTM Kak NlekapcTea BO3LENCTBYOLLME HA PEHNH-AHTMOTEH3WH- anbA0CTEPOHOBYIO
cuctemy. Hanbonbluyto akTyanbHOCTb 3TV MpenapaTtbl UMEOT KOrAa Hy»HO ocnabuTb
HeraTyBHOE AeNCTBMNE BbICOKMX KOHEHTPALMIA anbgoCTEPOHA B KPOBMU.
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CnupoHonakTtoH  (Spironolactonum).  g-JlakToH-3-(3-0Kco-7a-Tuoade-
TMn-17b-oKkcun-4- aHapocTeH-17a un-) NPonNMOHOBOW KMCMNOTbI.

CvHoHuMbI:  AnbaakToH, BepownupoH, BepownunaktoH, Cnupukc, CnwupoHon,
Aldactone A, Spironolactone, Verospiron.

CrMPOHOMNAaKTOH ABMAETCA KOHKYPEHTHbIM aHTaroHUCTOM arnbAoCcTepoHa B
OTHOLLEHUW BNNSHWSA Ha AnCTarnbHble OTAENbl He(hpOHOB; Npenapar NoBbILLAaeT Bbiae-
NEHNE HaTPWSI, HO YMEHbLLAET BblAENEHME Kanus U MOYEBWHbI, MOHUXKAET TUTPYEMYIO
KVMCIMOTHOCTb MOYM.

HatpuiypeTtuyeckoe gencreme obycrioBnMBaeT ycuneHne guypesa. B cea-
31 C yCUIEHVEM BblAeNeHNs NOHOB HaTpUsi, CMMPOHONAaKTOH MOXET OKa3blBaTb rMno-
TEH3UBHOE AENCTBUE, OAHAKO 3TOT 3O(PEKT HEMOCTOSIHEH. [TPUMEHSIOT CNMPONAKTOH
KaK OuypeTuyeckoe CpefcTBO MpW OTEKaXx, CBSI3AaHHbIX C HapYLUEHUAMW CepaeqHOMn
AEeATENbHOCTW, NMPU acumTax B CBA3U C LMPPO30OM NeYeHu, Npu HeppoTUYECKOM CUH-
ApOMe 1 OTékax Apyroro nponcxoxaeHus. nypetnyeckuii achekT CnMpoHonakToHa
BbIPaXXEH YMEPEHHO 1 MPOSIBMAETCS 00bIYHO HA 2-5-1 AeHb NeYeHust.

CnnpoHOnakToH 0CO6EHHO NMOKa3aH Npy CUHAPOME rMnoKanMeMmm, Bbl3BaH-
HOM OpYrMMy OUYpPETMKaMK, 1 MpU MOBbLILIEHHOW YYBCTBUTENbHOCTU K Npenapatam
HanepcTaHKK, 06yCNOBMNEHHON rMnokanMemMuen.

dopma Bbinycka: Tabnetku no 0,025 r (25 wmr).
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AnnepeHoH (Eplerenon), MHcnpa.

OnnepeHoH ABNSETCA OTHOCUTENbHO CENEKTUBHbIM aHTaroHUCTOM anbAo-
CTEepOoHa MO CBSA3bIBAHNIO PEKOMBMHAHTHBIX MWHEPanoKOPTUKOMAHbBIX PeLenTopoB
YyeroBeKa OH MpaKTUYEeCKN He CBSA3bIBAET PEKOMOMHAHTHbIE PeLenTopbl MHKOKOpP-
TUKOUAHBIX, MPOreCTEPOHOBBLIX W aHOPOreHHbIX KOPTUKOCTEPOMAHBLIX FOPMOHOB.
OnnepeHoH, Takum obpasoM NpegoTBpalLaeT AenNcTBre anbAoCTepoHa — KIo4eBo-
roO FOPMOHA PEHWH- aHIMOTEH3NH-arbAOCTEPOHOBOM CUCTEMbI, KOTOPbIA NPUHUMAaET
yyactue B perynsumm aptepvanbHOro AaBfneHns U pasBUTUM CepaeyHO-COCYaANCTbIX
3abonesaHui.

OnnepeHoH NpUBOANT K ANUTENbHOMY MOBbILLEHUIO YPOBHS PEHUHA U arb-
AOCTepoHa B Nnas3me KpoBU, KOTOPOE CBS3aHO C PerynMpoBaHeM CeKpeLmun peHnHa
anbAO0CTEPOHOM MO NPUHLUMMY OTpulaTtenbHon obpaTHon cBasn. OgHaKko NoBbILLEHNE
aKTMBHOCTN PEHWHa B Mra3Me KPOBW U YPOBHS LIMPKYNUPYHIOLLIETO anbhocTepoHa He
CKa3blBaeTCs Ha BNuUsHUK annepeHoHa Ha ALl

Mcnonb3yeTcs B Kapanonormm npuy fie4eHnn 3acToNHON cepaeyHo HegocTa-
TOYOCTUN KaK npenapaTt BO3AEWCTBYIOLMIN HA PEHUH-aHTMOTEH3NH-aNbAOCTEPOHOBYIO
cuctemy. OveHb cnabbin ANYpeTUK.

dopma Bbinycka: Tabnetku no 0,025r (25 mr) n no 0,050r (50 mr)

6. AnypeTnkn, Gnokupyrowme HaTpueBble KaHarbl B AUcTanbHOM HedpoHe.

K [aHHOW rpynne MOYEroHHbIX CPeAcTB OTHocATCcA: Amunopup wu
TpunamrepeH.

31K npenapaTbl HEMOCPEACTBEHHO MPENATCTBYIOT BXOAY HAaTPUS B KIIETKY,
Onokupysa kaHanbsl nNa anukansHoW membpaHe. CHKeHne NOCTYNNEHUss HaTpus Ye-
pes anvkanbHyto MeMbpaHy aNUTENMOLMTOB cobupaTenbHbIX TPYO0o4eK yMeHbLIaEeT 1
TpaHcnopT noHoB Na*/K*-Hacocom Ha BasonatepanbHoi MeMbpaHe kneTok. [MepeHoc
Kanus ¢ MOMOLLbIO Hacoca B KNeTKy yMeHbLuaeTcs. B pedynbrate cHuxaeTcs cekpe-
Lmsi MOHOB K+ B XXMAKOCTb BHYTPM NPOCBETa KaHarnbLEB M BblAeneHne nx ¢ moyon. Mo
3TON NpuunHe BnoKaTopbl HATPUEBBIX KaHANoB OTHOCAT K rpynne Kanui-coeperato-
LLMX ANYPETUKOB.
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TpuamtepeH (Triamterenum). 2, 4, 7-TpnaMuHo-6-cbeHnnnTepnanH7
CuHoHumebl: MrepodeH, Jantek, Amteren, Diutac, Diuteren, Dyren, Dyrenium, Dytac,
Fluxinar, Jatropur, Neuuron, Noridyl, Pterofen, Reviten, Taturil, Teridin, Triamterene,
Triarene, Trispan, Triteren, Triurene, Urocaudal.

TpnamTepeH yMeHbLUaeT NMPOHMLAEMOCTb KMETOYHbIX MeMOpaH AucTtanb-
HbIX KaHanbLEeB AMsi MOHOB HaTPUSl U YCUNMBAET UX BblaeneHne ¢ Movon 6e3 ysenu-
YeHus BblaeneHus NoHoB Kanusl. CekpeLusi MOHOB Kanusi B AUCTanbHbIX KaHanbLax
noHwmxaeTtcs. MNMpenapat cnocobeH yMeHbLLIAaTh MMMNoKanmeMuto, Bbi3biBaeMyHo Npous-
BOAHbIMY GeH30TMagmnasviHa, u yeunmeaTtb AUYypeTndecknin adpdeKT nocrneaHux.

Mpenapat 6bICTPO BcackiBaeTCs; AMypeTUYecKoe AeNCTBMe nocne npnéma
BHYTpb oTMeuaeTcs Yepesd 15-20 MyH, MakcumanbHbI adekT - Yyepes 2-3 4 nocne
npuvéma v yaepxmnBaeTcs B TeveHune 12 u.

MpumeHsaT Npyn oTékax, 0ByCnoBNEHHbIX HEJOCTAaTOMHOCTBIO KPOBOOOpa-
LLeHWs, uMppo3aMu MnedveHn, HedpoTuyeckum cuHapomom. B cBasu ¢ kanuncbe-
perawwmM [eicTBMEM OCODEHHO MokasaH AN KOMOWHMPOBAHHOIO MPUMEHEHUS
OOHOBPEMEHHO C TMa3naHbIMU ONypETUKaMU, a Takke Yy 6ONbHbIX C ABNIEHNSIMU Hene-
PEHOCMMOCTHU FNIMKO3UA0B HANepCTsIHKM, B OCHOBE KOTOPOW NEXUT rMnoKanmemMums.
HasHaualoT BHyTpb CaMOCTOSITENbLHO M B KOMBUHALMKM C ApyruMmu avypetukamu. [Npu
camocTosTenbHOM npumeHeHnn — no 0,05-0,1 0,2r B aeHb (B 1-2 npuéma — nocne
3aBTpaka 1 obega), npu KOMOUHMPOBaAHHOW Tepanun - MeHbLUNe [403bl (Hanpumep,
0,025r Tpuamtepena n 0,0125 r gauxnotnasmga). YBenuumBaroT 403y NOCTENEHHO (BO
nsbexaHve CrmLiKom 6bICTPoro nnm Npogy3HoOro anypesa).

OO6bIYHO NPYHUMALT NpenapaT eXeqHEBHO.

Mpu npuéme TprnamTepeHa BO3MOXHbI B OTAENbHbIX Clyyasix TOLHOTa, pPBO-
Ta, ronoBHas 6onb, NoHWwkeHne Al

Ankanosa, aumgosa, 3aepXKyn MOYEBON KMCMOTbI HE OTMEYaeTCsl, HO BO3-
MOXHa runepkanvemust. MNpu 4nUTENbHOM NPUMEHEHUN BO3MOXHO MOBLILLEHWE CO-
[epXaHus B KPOBM MOYEBUHBI. B aTnx cnyyasix pekoMeHayeTca npuHMmaTh npenapar
He eXefHeBHO, a Yepes [eHb 1 B MEHbLUMNX A03aXx, Yepeays C NPUEMOM ANYPETUKOB
rpynnbl 6eH30TMagmnasnHa. Y HekoTopbiX 60MbHbIX MPU NPUMEHEHUU TpuamTepeHa
pa3BMBAOTCH MMNEPITIMKEMUS U TUNEPYPUKEMUS.

dopma Bbinycka: kancynsl no 0,05r (50 mr) npenapara.

Amunopupa (Amiloridum).
N-AmMunaunHo-3, 5-anamuHo-6-xnopnmpasvHkapbokcammuaa rmapoxnopua.
CwvHoHUMBI: AMunopug rugpoxnopua, AmunpamuanH, Amunpasug, Apymun, Kodek-
Tpun, OuypcaH, lyaHamnpasuH, Megamop, Mugamop, Mogamug, Hunypua, Max-
aunypeH, Amilorid hydrochlorid, Amipramidine, Amiprazid, Arumil, Cofectril, Diursan,
Guanamprazine, Medamor, Midamor, Modamide, Nilurid, Pandiuren.

[encTByeT rmaBHbIM 0Opa3oM Ha AMCTanbHYH YacTb MOYEYHbIX KaHanbLEB,
YCUNMBAET BblAENEHME MOHOB HATPUSA M XJTopa U YMEHbLUAET BblAENEeHNe NOHOB Ka-
nus. OkasblBaeT AMypeTUYECKNN APPEKT, HO MEHEE CUIbHBIN, YeM TUasnaoBble Any-
PETUKN.

[encTBue HauMHaeTcs Yepes 2 4 nocrie Npuéma BHyTPb 1 NpogorhKaeTcst 40
24 4. TpyMEHSII0T NPEeNMyYLLECTBEHHO B COMETAHUN C APYTVIMU OUYPETUKaMU (GUXI0-
TMasuaom u ap.). AMmunopua ycunmeaeT ux auypetmdeckoe 4encTBme U yMeHbLuaeT
OMacHOCTb rMnoKanMemMum.

HaaHavatrot BHYTpb Mo 2,5-5,0 20,0 mr B AeHb (He Gonee 40 Mr B AeHb).

dopwma Bbinycka: Tabnetkm no 0,025r (2,5 mr) 1 0,005r (5 wr).
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1.6 Perynsauma BoaHoO-31eKTpONUMTHOro 6anaHca

BanaHc B nepeBofe Ha pycckuii — aTo paBHoBecue. PaBHoBecKe He perynu-
py'oT, ero nogaepxusatot. Knaccuyeckas metadgopa — 310 BEChI B BUAE KOPOMbICNA C
ABYMSs Yallkamu. PaBHOBECHOE COCTOSIHME — 9TO OAMHAKOBbLIN BEC Ha 0be vaLuku. Mpu
N3MEHEHWUM Harpy3k1 Ha OfHY YallKy, ANt COXpaHeHWsl paBHOBeCUS HeobxoaMMOo BOC-
CTaHOBMWTb MPEXHIOK HarpysKy Ha 3Ty YallKy, @ eCrn 3TO HEBO3MOXHO, TO HACTOMNbKO
K€ U3MEHUTb Harpy3Ky Ha BTOPY Yalky. O KakoM XM3HEHHO-BaXXHOM PaBHOBECUU
(6anaHce) mMbl roBopnm?

— 3710 ocmoTtuyeckoe paBHoBecue. OCMOTUYECKOE paBHOBECUE Mexay
BHE- M BHYTPUKIETOMHOM XMAKOCTblo. PassmBaem meTadhopy: nepsas vallika Be-
COB — 3TO OCMOSISIPHOCTb BHEKMETOYHOW XXMOKOCTU, a BTOpasi — 3T0 OCMOJIAPHOCTb
BHYTPUKIETOYHON XMAKOCTU. [locKkonbKy y BECOB ABe Yaluku, TO eCTb ABa crnocoba
nogaepxusaTb paBHoBecye. [epBbiii cnocob — nogaepkaHne NOCTOsIHCTBA COCTaBa
BHEKIIETOYHOW XMAKOCTW. BTOpol — nogaepxaHne 0CMOTUYECKOTO paBHOBECUS MEX-
Y BHYTPUKIIETOYHOW U BHEKINETOYHOMN XMAKOCTAMU. MNepBbii cnocob — 3To Knaccu-
Yyeckas 3ajada noAaepkaHus NoCTOSIHCTBa BHYTPEHHeEW cpedbl opraHm3ma. 3aech
paboTaloT MOLLHbIE CUCTEMbI BBEAEHUS U BbiBEOEHNS BOAbI 1 OCMOMEW B OPraHnam
1 Hapyxy. [lo Tex nop noka opraHn3m yCrneLiHO peluaeT 3Ty 3aJadvy OCMOSSPHOCTb
BHYTPVKIETOYHOM XMAKOCTU TOXE OCTAETCs B rpaHvuax onsnornorm4eckon Hopmbl, a
TPaHCNOPT BOAbI U PACTBOPEHHBIX BELLIECTB Yepes KNETOYHYI0 MeMOpaHy NPONCXOANT
B «LUTaTHOM pexumey. Korga, B KpUTUYECKUX CUTYaLMsX, OPraHn3m He B COCTOSHUM
yOepXvBaTb OCMOMNSIPHOCTb BHEKNETOYHOW XNOKOCTU B rpaHuLax gpuranonornyeckon
HOPMbI, A TOro YToObl BbDKUTL KIETKN MPUBOAAT CBOW COCTaB B COOTBETCTBME C
OCMOMSPHOCTLIO BHEKIETOYHON XUOKOCTW.

[Be NMHMKN 0GOPOHBLI UK ABE CUCTEMBI NoAAepXKaHUs paBHOBECHUS.

YT06bl HOpManbHO (YHKUMOHMPOBATL KMeTka [OSkHa nopdepxusaTb
NMOCTOSIHCTBO BHYTPEHHEN cpedbl. ATO 1 pH, 1 KoHUeHTpaumsa cybcTpaTtoB v nuta-
TenbHbIX BELLECTB, KOHLIEHTpaLMs KUCNopoaa W YIMeK1Coro ra3a, 1 OCMOSSIPHOCTb
uuTonnasmbl, U pasmepbl knetki. Mbl yxxe nogpobHo paccmatpusanu B rmase [11.3
OBMeH XMAKOCTBIO MeXay KIMETKON 1 UHTEPCTULIMANbHBIM MPOCTPAHCTBOM] Kak KIeT-
Ka, pacxogys SHepruo 1 UCMosb3ys OrpPOMHOE KONMUMYECTBO CUCTEM NEPBUYHO-AKTUB-
HOro, BTOPWMYHO-aKTUBHOMO W MacCMBHOMO TpaHCMopTa NOALEPXKMBAET MOCTOSIHCTBO
BHYTPEHHEW cpedbl U NPUBOAUT €€ B OCMOTUYECKOE PaBHOBECKE C BHELLIHEN CPeaown,
TO €CTb C BHEKITETOYHOW XNAKOCTbI. O4eBMAHO, YTO eCnu KIeTKa He yCneeT 310 cae-
natb, TO OHa UK pasbyxHET U MOMHET, NN CMOPLUMTCH U normbHet. Ho aTo 3awmTa
BTOPOrO YPOBHS, UMK Kak cka3anu bbl BOeHHble cTpaTery: BTopasi fIMHWUS 0O0pPOHbI.
Mepsas NuHUS 0B6OPOHBLI — 3TO NopAepXaHne MOCTOSHCTBA TOW cpefbl, B KOTOPOW
HaxoasTcs KneTku opraHmama. Cenyac mbl 6ygem roBopuTb O MexaHu3max nogaep-
XMBaKLWMX NOCTOSHCTBO COCTaBa, WM Npexae BCero OCMOMSPHOCTU BHEKMETOYHON
Xunakoctu. NMOCTOSHCTBO KOMMYEeCTBa BHEKIETOYHOM XXUOKOCTU — 3TO TOXE BaXKHbIV
acrnekT, HO 3Ta 3a4ada CTOMT Ha BTOPOM MecTe.

3apaya Ne1 — nopgaepxuBaTb NOCTOAHCTBO
cocTtaBa U OCMONAPHOCTU BHEKNETOYHOM XXUOKOCTU.
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3apaya Ne2 — noanepkuBaTb NOCTOSAHCTBO
KONnYyecTBa BHEKIIETOYHOW XUAKOCTM.

HaTpwuin — rnasHbIN!

Korga Mbl roBoprM 06 OCMOMNAPHOCTU BHEKIETOUHOM XXMAKOCTU, Mbl AOMMKHbI
npencTaenaTb cebe, YTO B HOPME, OCHOBHbLIM MOHOM, ONpeensitoLLMM OCMOSSIPHOCTb
BHEKIMETOYHOW XnaKocTu, sensietcss Na*.

Pac4éT ocMonsapHOCTM NnasMbl MOXXHO NPOU3BOAUTL MO hopmyne:

OcmonsipHocTb (Mocm/n) = 2 x {[Na*] +[K*]} + [BUN]/2,8+ [Glucose]/18

Ho npw BbICTPbIX OPUEHTUPOBOYHBIX pacyéTax NPOCTo KoHLeHTpaumio Na* ymHoxatoT
Ha [Ba, NOCKOJIbKY MONOXUTENBHO 3apPshKEHHbIE MOHbI B MITa3Me YpaBHOBELLMBAKOTCA
oTpuyLaTENbHbIMN.

[ns Toro 4To6bI NoAAePXKNBATb NOCTOSIHCTBO OCMOSSIPHOCTM 1 MOCTOSIHCTBO
KONMMYecTBa BHEKIETOYHOW XWUAKOCTN OpraHvM3m MCnornb3yeT TONMbKO [iBa criocoba pe-
rynsaumMm — 9To NOTPeONATb UK BblAenNATb. [10CKONbKY MOXHO NOTPEeONSTh Unn Bblae-
NSATb M BOQY U OCMONM OENCTBUI BCErO YeThbIpe.

1. MoTpebnsTh BOAY;

2. MNoTpebnsaTtb ocmony;

3. BbigensaTtb Boay;

4. BbligenaTtb ocMonu.
W 3pgecb o4yeHb BaXkHO 3HATb U MOMHUTb, YTO coaepxaHue Na un Bogbl B opraHu3me
perynupyeTcst He3aBUCUMO ApYr OT Apyra.

CopepxaHue Na v Bogbl B opraHu3me perynupyetcsi
He3aBUCUMO ApYyr OT Apyra

®dusmonorv BbIAENAT 3TV YETbIpe MEeXaHn3Ma NOAAEPKNBAOLLMX NMOCTOSH-
CTBO COCTaBa, — NOCKOMbKY CyLLEeCTByeT MOTUBALMSA «Kaxda» U MOTMBaLMS «cone-
BOW ronogy, a fnoyku, B 3aBUCUMOCTM OT BOAHO-3MEKTPONIUTHOTO COCTOSIHUS, MOTYT
BbIAENATb KOHLEHTPUPOBAHHYIO MOYY, TO ecTb cbeperatb BoAy W yAansaTb OCMONW,
unyn HaobopoT, BbIAENATb MOYY HU3KOW MIOTHOCTU, TO eCTb yaansATb Bogy u cbepe-
raTb OCMOMMW.
Hanbonee uenecoobpasHbix BapMaHTOB OTBETa AN HOpMarbHOW ajanTa-
LMK 300POBOrO OPraHn3ma Toxe YeTblpe:
1. MNpv rMNepoOCMONAPHOCTN BHEKIIETOYHOM XUAKOCTU:
noTpebnaTb BoAy v BblAENATL OCMOU;
2. [pu rMNoOCMONSIPHOCTU BHEKITETOYHOW XXUOKOCTU:
BblAENATb BOAY W NOTPebnaTb ocMonu;
3. MNpw runosonemnmn: NOTPebNATe BOAY U OCMONY;
4. Mpw rmnepeoneMuu: BblAeNATb BOAY Y OCMOMMN.
OTU MexaHu3Mbl ayToperynsuum B 30POBOM OpraHvu3me cpabatbiBatoT 6bICTpO v o-
CTaTOYHO HAAEXHO 3aLUMLLAIOT OPraHn3m oT POPMMPOBAHNS TMMO- UK TMNEePOCMO-
NAPHBIX COCTOSHMI. [103TOMY HapyLUeHUs OCMOMSPHOCTU — 3TO Bcerda nubo cnep-
CTBME MOBPEXAEHNSA CUCTEMbI ayToperynsaumm, nbo nonagaHue B Takue ycriosus,
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KOra opraHn3m He MOXET KOMMEHCHPOoBaTh NOTepW BOAb! U/ 3NeKTPONUTOB.
loBops 06 ayToperynsiuvMm Mbl AOMMKHbI OTYETNIMBO NMOHMMAThb Kak UMEHHO perynu-
pyeTcsi OCMONSAPHOCTb BHEKNETOYHOW XuakocTn. C BOJOW cpasy BCe MOHSATHO, Npu
rMNepoCMONSPHOCTM Mbl AOIMKHBLI €€ NoTPebnaTb n cbeperatb, a Npu n3bbITke BOAbI
yoanatb e€ ¢ moyon. Korga Mbl roBopuM 06 OCMOMNSIPHOCTM BHEKINETOUYHOWN XMAKOCTH,
Mbl AOMKHbI MOMHWUTb, YTO B HOPME OCHOBHbLIM MOHOM, ONpeaensioLmMm ocMonsp-
HocTb siBnsieTca Na™.

B HopMe 0CMONSAPHOCTL BHEKIIETOYHOW XUOKOCTU
onpegenseTcsi KOHUeHTpauuen noHoB Na*t

B naTonormyecknx COCTOSIHMUSAX 3HAYMTENBHYHO POSib B (DOPMUPOBaHUM OCMO-
NSIPHOCTU BHEKIETOUHOM XMOKOCTM MOTYT UrpaTh IMHOKO3a, KETOHbI, APYrUe NPoayKThbI
MeTabonuama, akTopbl OTPaBIEHUs], Yalle BCEro cypporaTbl ankorons (Hanpumep
STUMEHITINKOMb) U MEAMKAMEHTO3Hble NpenapaTtbl (MaHHUTON W ApyrMe OCMoaunype-
TUKW, PEHTTEHOBCKME KOHTPACTHbIE BELLECTBA U NIasMO3KCNaHAeHpPbI)

Perynsiunsa konumyectBa BoAbl U HATPUSA BO BHEKITETOYHOW XUAKOCTU

Tpy cncTeMbl y4acTByOLLME B perynaumm — 3To runotanamyc, cuctema pe-
HWH- @aHTMOTEH3UH-aNbAOCTEPOH N HAaTPUNypeTUYecKMe NenTuabl.

JTiobasa acpdhekTnBHO paboTatoLLasn cuctema ¢ 0bpaTHON CBA3LIO COCTOUT U3
Tpéx yacten: 1-ceHcop, 2-npoueccop n 3-achdpektop. CeHcop BOCMPUHUMAET U3Me-
HeHne curHana, nNpoLeccop «MpUHUMAET peLleHne 1 oTaaeT npukasy», a addekTop
npvikas BeinonHsAet. Hanpumep: korga Bl egete Ha Benocunene, 3peHue Urpaet porb
ceHcopa, MO3r — 3TO MPOLECCOop, OH NPUHMMAET peLleHne U OTOAEeT Npukas, a pyku
— adbdpeKTOp, OHM MOBOPaAYMBAOT pynb. B opraHuame HeKOoTOpble CUCTEMbI OYEHb
KOMMaKTHbI, TaK KIMETKM CynpaonTU4eCKOUX U NapaBeHTPUKYNAPHbIX SAep runoTana-
MycCa OTBETCTBeHHble 3a Bblpabotky Al ob6beanHsAlT B cebe CBOMCTBa CeHCopa,
npoueccopa u acpdekTopa. B oTBET Ha M3MeHeHne OCMONSPHOCTY KPOBK (CHUTbIBA-
HWEe curHana) OHW YBENUYMBAIOT UINN YMEHbLUAKT (MPUHATME peLueHust) BbipaboTky
ALl v BbigeneHne B KPOBb (NEPBbIV aTan Anst nonyveHus acdpdexra). AdbdekTopHas
Lenoyka 3aech BkoyaeT B cebs ewwé noctynnenne AN B KpOBb 1 B3aMOAeNcTBme
ropMmoHa ¢ V2 peuentopamMmu gucTanbHOM YacTu HePOHA, a KOHEYHbIM pe3ynsTaToM
OyOeT M3aMeHeHWe TeMna Auypesa U KOHLEHTPaLUUM MOYN.

Cuctema oTBeTa runotanamyca Ha HamnofHEHHOCTb COCYAMCTOro pycna
anunHHee. MNyTb OT 6apopeLenTOpOB COHHbIX apTEPUIA U OT BOMKOMOPELIENTOPOB KPyri-
HbIX BEHO3HbIX KOMMEKTOPOB MPOXOAUT Yepe3 BEereTaTUBHYK HEPBHYH CUCTEMY [0
rmnotanamyca. B pasHbiX COCTOSIHUSIX OpraHM3ma CUrHarm MOXET MCKaxaTbCsl B 3a-
BMCMMOCTM OT aKTMBHOCTM BErETAaTUBHON CUCTEMbI Y YPOBHSI HEMPOMEAMATOPOB. JTO
npvMep OJSIMHHOIO NyTWU OT CEeHcopa A0 npoleccopa.

PeHuH-aHrmoTeHsnH-anbaoctepoHoBas cuctema (PAAC) nmeeTr MHOroypoB-
HEBYIO CUCTEMY BHECEHMS NMONPaBOoK (B HOPME) /UMW UCKaXEHWs curHana (B naToro-
rim). CyamTe camu: 1) neveHb BbipabaTbiBaET OBOMLHO KPYMHbIV, HEAKTUBHbIN GEnok
«AHIMOTEH3MHOrEeH» Y BbIOENSET €r0 B KPOBb; 2) NOYKM BbipabaTbiBaloT (PEPMEHT «pe-
HUH» 1 TOXE BbIAENSIOT ero B KPOBb; 3) PEHWH BCTPEYasiCb B KPOBU C @aHIMOTET3UHO-
rEHOM «OTPEe3aeT» OT HEro HEeaKTVBHbIA NENTUA, «aHTMOTEH3NH-I»; 4) aHrIMOTEH3NH-I
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OOIMKEH cpearnmpoBaTtb C aHIMOTEH3UH-NMpeBpaLLalownM-pepMeHTOM, PacronoXeH-
HbIM Ha MeMbpaHax aHOOoTeNnManbHbIX KNETOK NErovHbIX COCyAO0B, fAe OT Hero «oTpe-
XYT» eLé ABe aMVHOKMCNOTbl U HEaKTUBHbBIA aHMMOTEH3WH-|, HaKoHeL,, MpeBpaTuTcs
B aKTVBHbIA aHrMoTeH3nH-l1; 5) aHrnoteHanH-ll Byger HenmocpeacTBEHHO MOBbILLATH
apTepuanbHoe OaBreHvne, BO3AENCTBYS Ha TOHYC MMagkow MYyCKynaTypbl apTepuon
W CTUMYNMpOBaTb NPOAYKLMIO anbAoCTePOHa HaAmnoveqHnkamu; 6) 1 Tonbko 34ech,
Ha LWecToM ypoBHe 3(MEKTOPHON LIEMOYKW, anbAOCTEPOH AEWCTBYS B AMUCTalbHbIX
N3BUTbIX KaHanbLax HedpoHa ByaeTt noseiwaTtb peabcopbumio Na.

HatpuiiypeTnyeckne nentugpel — 310 cuctema npotmeogencraus PAAC. Oc-
HOBHOW CTUMYN AN1S1 CUHTE3a 3TUX NenTUAOB — 3TO NepenofHEHHOCTb COCYANCTOrO
pycrna v curHanbl BomioMo- 1 6apopeLenTopoB EMKOCTHbIX COCYA0B U NepepacTsiKe-
HVve npegcepami. Hatpuiypetnyeckue nentuabl — OU3NONOTMYECKNE aHTaroOHWUCTbI
aHrmoteHauHa Il B OTHOLLEHUN CTUMYMALMM CEKpeLmmn anb4oCTepoHa, YCUneHus pe-
abcopbuum HaTpMs 1 NOBbILLEHNS COCYANCTOrO TOHYCa.

OCHOBHas CITOXXHOCTb COCTOMT B TOM, YTO KOJIMYECTBO HaTpuA B opraHname
N KOHLUEeHTpauuda ero Bo BHEKIIETOYHOM KMOKOCTU ynpaBnaeTca OgHOBPEMEHHO He-
cKonbknumm cuctemamu. Konmuecteo Boapl B opraHm3mMe ToXxe ynpaendaeTcd HeCKonb-
KMMn cuctemamm. A KpOMe TOro CyLlectByeT B3aMO3aBUCUMOCTb MeXay Konunye-
CTBOM HaTpuA 1 BOAbl B OpraHnU3me.

CogepxxaHue Na n Boabl B opraHuame perynupyercs
He3aBMCUMO APYr OT Apyra.

Mnotanamyc unu auaHuedanbHaa o6nacTb.
Mpexnae Bcero, n camoe rmaBHoe: cMcTeMa ynpaBsrsitoLLas 3a4epXKor 1 yaa-
rieHMeM BOAbl U3 opraHM3Ma — 3TO rurnoTanamyc.

KonunyectBO BOAbl B OpraHn3mMe siBfnsieTcs pe3ysibTaToM
B3aMMoOAeNCTBUSA Xaxabl U novyevyHoro achdekra BasonpeccuHa.

Mnotanamyc wnn AusHuedanbHas obnacTte MO naTbiHM Ha3blBaeTCcH
Hypothalamus nnu Diencephalon — 310 cMHOHUMBI. Ha3BaHne aHaToMuyeckoe, 1 Hu
0 YeM Kpome fnokanuaaumm Ham He roBopuT. B aTor obrnacTtu ronoBHOro Mo3ra cocpe-
AOTOYEHbI TPYNMbl HEPBHbIX KNETOK (S4pa) ynpasnsioLye romeoctasoM U CUnbHO
BMMAIOLLMX Ha Hero. HanomHunMm, 4To nospexaeHne anaHuedansHo o0bnactn MoxeT
NposABNATLCA NMHOOBIMIU BapraHTamMmn 3HAOKPUHHBIX HAPYLLEHWIA NN X COMeTaHniA. 3T
CBSI3aHO C TeM, YTO B rurnotanamyce BbipabaTtbiBaeTcs 60NbLUMHCTBO PENU3NHI-ak-
TOpPOB — 3TO BelyecTBa (MenTuabl) CTUMYNMPYHOLME BbIPAbOTKY TPOMHbLIX FOPMOHOB
nepegHen aonu runodusa. Taknum obpasom, NoBpexaeHne gmaHuedansHon obnactu
MOXET MPOSIBNATLCSA HE TOMNbKO BOAHO-3MNEKTPONUTHBIMY PacCTPONCTBaMM, HO M Ha-
pyweHnem metabonuama 6enkos, X1poB, 1 yrneeodoB. Kpome Toro AnaHuedansHas
obnacTb onpefenser hopMUpoBaHre MOTUBALMIA HaMPaBIeHHbIX Ha NoAAepKaHne
romeocTasa. lNoBpexgeHne runotanamyca MOXeT MPOsBUTLCHA M0ObIM BapuaHTOM
HapyLLeHWS NWLLEBON MOTMBaLMM OT OynMMUM [0 aHOPEKCUMU C COOTBETCTBYIOLLMMU
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NPOSABNEHNAMWN OT OXMPEHUS OO Kaxekcuu. Mpu paccMOTPeHUN BOAHO-3NEKTPONUT-
HOro roMeocTasa Mbl AOMKHbI Y4UTbIBaTb, YTO Y 300POBOIO Yernoseka opM1poBaHve
aeKBaTHOW Xaxabl 1 CONeBOro roriofa no3BossioT CBOEBPEMEHHO BO3MELLAaTb NoTe-
pu conen n Boabl. JTlobasa npuynHa Hapyllarowasa npaBubHoe (OOpMUPOBaHNE 1 pe-
anu3aumio Xaxxabl U COneBoro roroga MOXeT NPUBECTU K BbICTPOMY POpMM1POBAHUIO
BOHO-3MEKTPONUTHBIX HapyLleHuii. OnncaHbl BapuaHTbl «BOAHOW UHTOKCUKALUWY Y
LLIM30PEHMKOB, HAPKOMAHOB («3KCTa3n») U CMOPTCMEHOB-MapadOHLEB NPOSBISIHO-
Lencsa popmmpoBaHuemM runoHatpremun. MNpy NoBpexaeHnn runotanamyca MoxXeT
HabnoaaTbCs MHBEPCUSA MOTUBALIMK, KOTAa MaLUMEHT yXXe NMEOLLMUIA NMOBbILLEHNE KOH-
LieHTpaLumn HaTpus B KPOBM U NpuU3Hakn 06e3BOXMBaHUSI KaTeropnyeckn oTkasblBaeT-
Ca OT Npvéma BoAbl UNW, HaMPOTMB, B COCTOSIHAWN TMNEPBONEMUN N TUMOHATPUEMUM
npogorkaet nuTb Body. Oba BapnaHTa HapyLLUEeHMS MOTUBALIMW XXaXKabl, Kak npaBuno,
COYeTarTCs C APYrMMY HapyLLEHNAMU NOBEAEHNS N NMCUXMKN.

Hapyu.lel-wle MOTUBaALUUU XaXabl U CONeBOro royioga npuBoauUT
K BOOAHO-3J1IEKTPOJIUTHbIM HapyLUeHUAM.

Mpy nevYeHnn NaUMEHTOB B KPUTUYECKMX COCTOSIHUAX C YTHETEHMEM CO3Ha-
HMS Nno Nobon NpUYMHE (HAapKO3, MPSMOE UMK ONocpeoBaHHOE NOBPEXAEHNE MO3ra)
HeobxoaVMo CBOEBPEMEHHO KOPPUTMPOBaTh BOAHO-3IEKTPONUTHBIE HAPYLUEHUS, MO-
CKOMbKY 3[1€Cb PacCcuYnTbIBaTb Ha hopMMpoBaHNE afgeKkBaTHbIX MOTUBALIMI HE MPUXO-
auTcs. B nydiiem criydae runoTanamyc COXpaHsieT CroCcOBHOCTL YNpaBnsATb TEMMOM
Avypesa 1 KOHLEHTpYpoBaHMEM MO4M ynpaensas BoigeneHnem AN B KpoBb.

MebicneHHo BosBpalyasck k mase [11.5.10 Al — oH e BasonpeccuH] Hanowm-
HuM: Cpeawm saep runotanaMmyca BblAENSoT YeTbipe rpynnbl O4eHb KPYMHBLIX KMETOK,
3TO — [1Ba CynpaonTU4eCcKMX W [Ba NapaBeHTPUKYNspHbIX sapa. Cynpaontuyeckue
saapa nexar Haf, X1Ma3mou, a NapaBeHTPUKYNsSpHble B BOKOBbBIX CTEHKaX TPETHETO Xe-
nypodka. B cynpaontuyeckux sigpax obpasyetcs B ocHoBHOM ALl a B napaBeHTpu-
KyNSpHbIX SApax — OKCUTOUMH. Kaxaoe 13 aTnx saep MOXET CMHTE3NpoBaTb BTOPOU
FOPMOH B KONMYECTBaX, paBHbIX 1/6 NpoayKumm Nepeoro.

AKCOHbI OT HEPOHOB 0Opa3yHLLIMX 3TW SApa NPOXOAAT MO HOXKE rnnodmsa
B TypeLKoe ceasio 1 o0pasyoT 30eChb 3aHI0 JOM rmnodursa unm Hempornnogums.
AHTVONYPETUYECKMI TOPMOH M OKCUTOLMH 0BpasytoTCa B Tenax HEeMpOHOB, a 3aTem
B rpaHynax no akcoHam nepemeLyarorcs B Hemporunodpus. AN n okeutoumnH xpa-
HSTCS B PaCLUMPEHHbIX TEPMUHANAX 3TUX akCcoHOB. CTUMYNALMA Saep runotanaMmyca
NPUBOAWT K CEKpeLMmn COOTBETCTBYIOLLMX FTOPMOHOB. OnEKTPUYECKuUiA noTeHuman us
CynpaonTU4eCcKOro sapa no akCoHy NnepefaeTcs B KOHLEBYIO CTPYKTYpPY. B pesynerare
NPOUCXOOUT CEKpeLMs aHTUANYPETMYECKOTO ropMOHa MyTEM 3K30LMTO3a U3 rpaHyr
BKPOBEHOCHYH CUCTEMY.

Perynsuusa npogykuun ALl
Perynsaums npogykumm un cekpeummn Al ocyLLecTBNsieTcs ABYMSI CUCTEMaMU
obpatHow cBsA3n. OcmopeLenTopamm 1 GapopeLienTopamu.
CoOOTBETCTBEHHO BLIAENSIOT ABa TMMNA CTUMYIIOB NPUBOAALLMX K GOPMUPOBAHMIO YyB-
CTBa XaxAbl M NUTLEBOV MOTMBALMM U yBenuyeHuto BoliaeneHnsa AN B kKpoBb:
1. TMnepocMonsipHOCTb KPOBU;
2. Dedmumt ob6bEMa umpkynupytoLen kposm (OLIK).
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Mpy Bo3pacTaHnM OCMOTUHECKOW KOHLEHTPaLMM BHEKIIETOYHOW XXUOKOCTU UCMOSb3Y-
0T TEPMUH «rMnepocMoTnyeckas xaxgay. MNpu cokpalyeHnm obbéma OLIK ncnonbay-
0T TEPMUH «rMnoBosieMuyeckas xaxaar». BelgeneHne AL 1 popmmpoBaHme xaxabl
B OTBET Ha NOBbILLIEHVE YPOBHSA PEHMHA Y @HIMOTEH3MHA, MO CYLLECTBY, SBMAETCS ry-
MOPIIbHO-0MOCPeOBaHHLIM OTBETOM Ha hopMupoBaHue abComnoTHOM MMM OTHOCU-
TenbHOWM rMnoBonieMmnm.

1. T'nepocmoTMyeckas xaxaa BO3HMKAET NpU OCMOTUYECKOM CXaTuUK Kre-
TOK B 06racTu LeHTpanbHbIX OCMOPELIENTOPOB, HE3AaBUCUMO OT MPUYMH TMNEPOCMO-
NAPHOCTU KPOBU. ITO MOXKET BbITb aBCOMOTHBIN UM OTHOCUTENbHBIN AeULMT BOAbI.
ABCONOTHBIV AeULUUT BOAbI BO3HUKAET NpU 0OMMbHOM NOTOOTAENEHUN U ANUTENb-
HOW nMxopajke, Korga BoAa AOMOMHUTENBHO TEPSAETCS Yepes fnerkme npu AbIXaHuu.
OTHOCUTENBHBIM OerUMT BOAbI pa3BMBAETCA MpU YNoTpebreHnn CONMeHON MULLN.
MapaBeHTpUKynsipHoOe AP0 COOBLLaeTcs ¢ Nna3Mon KpoBu. 34ecb OTCYTCTBYET rema-
To3HUedannyeckuii bapbep, a s3HAoTeNManbHble CTEHKM KanumnnspoB MMEKT NpakTyu-
YeCKM TaKyto e NMPOHMLLAEMOCTb KaK U Kanurnnapbl 6onbwmnHcTBa TkaHen. OcHoBHasA
curHanbHasi UMnyrnbcaunst B OTBET HA MNEPOCMOSISIPHOCTb MIa3Mbl pacnpoCcTpaHs-
eTcs n3 obrnacTtn nepegHebOKOBOW CTEHKM TPETLETO Xernyaoyka. 34ecb pacnonoxeHa
30Ha, CUrHarbl OT KOTOPOW NPUBOAAT K BbliaeneHuo AN n ogHoBpeMeHHO hopmupy-
0T YyBCTBO >XaXabl. ECNn noBbILLEHNE OCMONAPHOCTU MHTEPCTULMANBHOW XXUOKOCTU
ctumynupyet BbigeneHve ALl TO CHWXKEHME OCMONSAPHOCTW, HaNpPOTMB TOPMO3UT
cekpeumto Al OcmopeLuenTopbl BbICOKOYYBCTBUTENbHBI K YPOBHIO OCMOSSIPHOCTYU
KpOBM, HOpMa nexuT B rpaHuuax 280-300mocm/n. YBenuyeHne KoHUEHTpaumMm Ha-
TPUSi B KPOBY MULLIb HA 2 M3KB/M BbilLe HOPMbl aKTUBUPYET MEXaHWN3M >XaX[bl, OOHO-
BpemeHHo ycunmeaeTcs cekpeunst AL B kpoBb. CMeLLeHe OCMOMSPHOCTM K BEPX-
HUM rpaHnLLaM HOPMbI NPUBOANT K BbiaeneHuno AN 1 ogHOBpeMeHHO dhopmMmumpyeTcst
MOTMBaLMS Xaxabl, Npn atom cekpeunst Al B KpOBb MOXET yBenuymBaTtbCbs B 20
pa3 no cpaBHeHUIO ¢ 6a3anbHbIM ypoBHEM. [py ocMonNsipHOCTY Mnasmbl 280mMocm/n
cekpeumsa ALl noutn npekpaliaetca. B oTBeT Ha M3MEHEHNE OCMONAPHOCTU KOHLIEH-
Tpaumsa Al B nnasme n3amMeHsieTcs 3a HeCkonbko MUHYT. OcMmopeLenTops! rmnoTtana-
MycCa O4eHb YyBCTBUTENbHBI 1 pearnpyloT Ha n3aMeHeHre ocMonsipHocTu B 1-2%.
deHoMEHOM NepeHacTPOMKN ocMocTaTa HasblBaloT peakuMn opraHuama, Korga oc-
MOPELIENTOPbI NOAAEPKMBAKT OCMOJSIPHOCTb, OTNMYAKLLYIOCA OT cpeaHen uano-
nornyeckon Hopmel. Mpn GepeMeHHOCTV rpaHnLbl NOAAEPXKMBAEMON OCMONAPHOCTU
cMelatotes o 260-280mocm/n, a Npy OMyxorneBoM Miv TpaBMaTUYECKOM MOBPEX-
OEHUM TUMoTanaMn4eckon obnactu MoryT CMeLaTbCs B CTOPOHY MOBbILIEHWUS [0
300-320mocm/n nu gaxe BblLlLe.

Mpu nepeHacTpoiike ocMocTaTa OCMOpeLenTopsbl
noaaepXXMBaloT OCMOJISIPHOCTb, OTNIMYAIOLLYHOCS OT cpeaHein
chuamonornyeckon HoOpmbI.

2. BapopeuenTopsl, Nockinavwme B Sapa runotanamyca CurHanbl cekpe-
TmpoBatb A, nokanusoBaHbl B KapOTUAHOM U aopTanbHOM CUHyCax, a BOIOMO-
peuenTopbl B npeacepaun. bnarogaps 6apopelientopam oCyLLeCcTBASeTCA peryns-
umsa cekpeunn ALl obecneurBaioLlasn NMoBbILLEHWE ero KOHLEHTpauuM B KPOBM Npu
BEPTMKASIbBHOM U CHWXKEHME MPWU ropM3oHTarNbHOM MonoxeHun Tena (pednekc Mays-
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pa-leHpwu). MNoBbilweHne aaBneHns nogaenset cekpeuno ALl a cHXKeHne gaBneHns
B COCYAMCTOM pycrie, yBennyvMBaeT BblAeneHne 3Toro ropmoHa. BontomopeuenTopbl
MocbINaT ynpasnsooLwwye curHanbsl Ha n3MeHeHne cekpeuun AL B cynpaontuye-
CKu1e 1 NapaBeHTPUKYNAPpHbIE SApa rmnotanamyca npy nsMeHeHn oobéma LmpKynum-
pytoLLen kposu 6onee yem Ha 10-15%.

B oTBeT Ha NoBbILLEHNE YPOBHSA PEHMHA U aHTMOTEH3MHA B KPOBY sigpa rvno-
Tanamyca oTBeYaloT YyBCTBOM XXaxAbl, peanusaunen NuTbeBor MoTMBaLMK 1 Bbide-
nennem Al B KpOBb. YBENMUYEHME KOHLEHTPALMN PEHUHA U aHTMOTEH3NHA B KPOBU
— 9T0 NBO HOpMAanbHbLIN OTBET HA CHWXEHWE AaBreHus B NPUHOCALLEN apTepuone
noyeyvHoro knybouka, Nnbo pesynsrat CMMNATUYECKON CTUMYNALMU NOCTynaroLwen K
KrneTKam tokcTarnomepynspHoro annaparta. Cekpeuns peHnHa B KpoBb, MO CYLLECTBY,
ABMNAETCA rymoparnbHO-ONoCpeAoBaHHbIM OTBETOM Ha hopmypoBaHue abcomnoTHOWM
UNM OTHOCUTENBbHOW runosoriemun. MNpy PopMmMpoBaHUN 3aCTONHOW CepAESYHON He-
AOCTaTOYHOCTW YMEHbLLEHWE CEpPAEYHOIO BbIOpOCca NPUBOAUT K CHUMKEHMIO CUCTEMHO-
ro apTepuanbHOro AaBrieHNs U, COOTBETCTBEHHO, AaBMeHUs B apTepuonax knybouka,
YTO MPMBOAMT K YCUIIEHUIO CEKPELIMN PEHMHA.

dopmupoBaHMe Xaxabl U BbiaeneHve AAI npu noBbIlLEeHUN YPOBHS
PeHMHa N aHrMOTeH3MHa B KPOBU — 3TO NYMOPJIbHO-0MOCpeoBaHHbIN
oTBeT Ha hopMMpoBaHMe aGCONMOTHOW UM OTHOCUTESTbHOM
rmnoBoJieMuUu.

HOCTyH.HeHVIe BOAbl B OpraHn3m v yganeHusa Bogbl U3 opraHu3ma
NoYKaMm perynumpyeTtcd CTPykKTypamMmum runortarnamyca.

Wepapxusa curHanos.

OpraHu3m He OLeHMBaET HaMNpsIMyto, CKOSIbKO B HEM COLEPXKUTCS BoAbl. ITO
CBS13aHO C TEM, YTO B AMKOW NMpupofe OT MecTa KOPMITEHUS OO BOOOMOSI MPUXOaUT-
Csl MPOXOAUTb 3HAYUTENbHbBIE PAcCTOAHMA Hepenko no xape. KonnyecTBo BoAbl B
OpraHu3Me MeHSIeTCsl B TeYeHUe CyTOK HEOLHOKPATHO M 3aBUCUT OT YCMOBUI CyLLie-
CTBOBAHWS!, UCTOYHMKOB BOAbl U (OU3NYECKOW Harpy3ku. B ycrnoBusix BbDKMBaHUSA B
OVIKOW MpUpoae MPOCTO TEXHUYECKN HEBO3MOXHO MOJAEepXMUBaTh MOCTOSAHHOE KOMu-
YeCTBO BOAbl B opraHvuame. Bcem >XMBOTHLIM MpULLNOCH Obl MOCTOSIHHO HAXOAUTLCS
Yy UCTOMHUKA Boabl. [epBOCTENEHHBIMY 3aA4ad4aMy romeocTasa siBNsTCs Noaaepka-
HME OCMOSSIPHOCTU BHEKIETOYHOW XMUAKOCTU U HANOSIHEHHOCTb COCYAMCTOro pycna,
unu Boriemus. [lo Tex nop noka no gaHHbIM 6GapopeLenTopoB 1 BOMOMOPELIENTOPOB
n3MeHeHns 06béma LmpKynupytoLen kpoen He 6onee 10-15%, pesTenbHOCTb pe-
rynupyowmnx CUCTeM runotanamyca HanpaefneHa Ha nogepxaHue cTaburnbHOM oc-
MOMSIPHOCTM KPOBW. [pn 3TUX YCNOBMSAX OCMOISHOCTb — 3TO NPUOPUTETHAsA 3agava.
HanomHuM, 4To MHTEepCTULManbHOe NPOCTPaHCTBO Af1st OpraHM3ma — 310 Aeno N3oTo-
HU4eckom xunakoctu ansa nononHennst OLIK. Ho korga ceHCopHbIe CUCTEMBI OpraHns-
Ma onpegensitoT cHkeHne OLK 6onee yem Ha 10-15%, 3agepkka BOObl CTAaHOBUTCS
nprvopuTeTHON 3agadven, ycunmeaetcs BolgeneHne AN B KpoBb BHE 3aBUCMMOCTU OT
YPOBHSI OCMOINSPHOCTY NNa3mbl.
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Pe3tome no runoranamycy, AAIN n perynsuuu konuuyectBa BOoAbl B
opraHuame. J1o3yHr atol cuctemsl «pocto gobasb BogbI!»

OTa cuctemMa MOXeT TONbKO BKIHOYATb MOTMBALIMIO XKaXKabl U 3aepKmBaTb
BOo4y B opraHuame. MexaHuam gencteus — BoigeneHve ALl B kpoBb. B pesynsrate
MOYKN 3adEePKMBAKOT BOAY, BbIAENSIOT KOHLEHTPUPOBAHHYK MOYY Y OOHOBPEMEHHO
BO3HMKaeT xaxga. Cuctema oOTBeYaeT Ha [Ba CUrHama — 93TO MOBbILEHME
OCMONSAPHOCTM KpoBU 1 yMeHbLueHne OLIK 6onee yem Ha 10-15%. Ecnu cuctema He
nony4aet curHana oHa A[lN He BbigendeT. Bo3MOXHbI iBa BapvaHTa NOBPEXOEHNS.
MepBbii BapuaHT. Hapywenve Bbligenenna ALl — 3710 HecaxapHbln Auabet
nposiBnsieTca nonuvypuen u xaxgon. OpraHnam TepsietT Bogy. Ecnu oH He nonyyaet
3amelLleHnss noTepb BoAbl (hOPMUPYETCS MNOBONeMUs U runepHatpuemms. Bropon
BapuaHT (BCTpeYaeTCs 3HAYUTENBHO pexe) — 3TO CMHOPOM M3ObITOMHOW Cekpeumn
AL MNposiBnsieTca hopMmnpoBaHMEM rMNEPBONIEMUM 1 TUIMOHATPUEMUN.

MnoTtanamyc perynupyeT Konu4yecTBO BoAbl ANA noanepXaHus
HOpPManbHOW OCMONSAPHOCTU BHEKNETOYHOM XXUOKOCTH.

Perynsuusa BbiaeneHus u 3agepxku HaTpus.

3apepxka 1 BblOeneHne HaTpusa M3 opraHv3ma perynupyetcst akTUBHO-
CTblO PEHWH- aHTMOTEH3UH-anbaocTepoHoBol cuctemon (PAAC) M akTMBHOCTbIO
BbIpaboTKN HaTPUAypeTUHEecKnX NenTuaoB. AT BOMPOCHI MOAPOOHO OCBELLEHbI
Bbiwe [l1.5.13 AnbgoctepoH; 11.5.14 KoppeKums BTOPUYHOrO rmnepanbLoCTepOoHN3-
ma; 11.5.15 Hatpuitypetudeckne nentuabi]

B3anmopeincTBre cuctem aytoperynsumu.

Ecnn runotanamyc pabotaer HopManbHO, OH MOALEPXMBaET OCMOISAp-
HOCTb KPOBW B rpaHuLax rsnonormyeckor HopMbl 1 NOTOMY 3aZepxka HaTpus B
opraHu3mMe NpUBOAMUT K 3afePXKKe BOAbI, @8 CHUXEHME KOHLIEHTpaLMN HaTpusi B KPOBU
NPUBOAMT K yAaneHuo Boabl U3 opraHnamMa. To eCTb BCMed 3a TeM Kak PeHUH-aHrm-
OTEH3MH- anbAOCTEPOHOBAas cUCTEMa 3ajep)karna HaTpun, — runotanaMmyc hopmMu-
pyeT xaxay v Bbligenaet AAlI — «gobasnseT BoAbl B paccon» U, Takum obpasom,
BCred 3a 3aepXXKoW B opraHM3me HaTpus 3agepxvBaeTtcs Boga. Ecnu ocmonsip-
HOCTb KPOBMW CHWXaeTCs, MOTMBALIMSA Xaxabl ncyesaet, v Bolgenernne Al npekpa-
waetcsa. OpraHmam BblAenseT HU3KOOCMOSSPHYK MOYY, — «CMMBaET BOAY» U OCMO-
NAPHOCTb KPOBW BO3BPALLAETCs K (OU3MOoNornyeckon Hopme. M Tonbko B ToM cryyae,
ecnv runotanamyc nony4aet curHan o cHwkeHnn OLIK Gonee yem Ha 10-15% pea-
nm3yeTcs 3aepXKa BoAbl Yepes NHTeHCMBHOe BbideneHvne A[llT BHe 3aBMCUMOCTU OT
OCMOMNSAPHOCTN KPOBW.
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1.7 Perynauma o6bEma KNeTkM B HOPMe U Npu naTonorun
Hackonbko BaxkHa perynsiuusi o6-béma KneTku?

CoBpemeHHble NpeacTaBneHnst 06 opraHM3aumun CTPYKTYPHbIX 3N1EeMEHTOB
BHYTPUKIETOYHOTO NPOCTPAHCTBA MO3BOMSAIOT MOHATL, Kak NMPOUCXOASAT NOBPEXAEHNS
npy gedopmaumsix U GbICTPbIX M3MEHEHUsIX 0ObEMa KneTku. MoBpexaaeTcs LuTo-
CKeneT 1 HapyLLaeTcs LeloCTHOCTb M B3avMHasi OpUEHTaLMs 3TUX TOHYaLLMX TpyGOo-
Yek, kaHanbLeB U PUKCMPOBaHHbLIX opraHens. MoaToMy, nogaepxaHme NoCTOSHHOM
o6bEéMa KIeTKM Npu U3MEHEHUN OCMONSIPHOCTY BO BHEKIIETOYHOM MPOCTPAHCTBE —
3a;a4a NepBOCTENEHHOWM BaXXHOCTY.

Ecnu knetka He nogaepXuBaeT NOCTOSIHCTBO CBOEro o6Léma —
OHa norubaer.

BaXkHO MOHSATL YTO «CMOpLLMBaHMEY ropasfao onacHee Ans KINeTky YeM «Ha-
ByxaHue». OTo CBA3aHO C TEM, YTO MHOTME OpraHenbl, a Tak e TPyBOoUKM 1 kKaHarb-
bl LUMTOCKerieTa HECYT Ha CBOEW NMOBEPXHOCTU aKTUBHblE (DEPMEHTLI U pagmKansl,
N MexaHU4eckoe VX COnmKeHne NpuBOAMT K B3aMMHOMY rnoBpexaeHuto. MNpolue ro-
BOpPsi, MPOUCXOONUT HesarnnaHUpOBaHHas MaTepb-NPUPOAON XMMUYEcKas peakLms.
B HOpMme Takue peakuun He MpoMCXOasST MMEHHO MOTOMY, YTO aKTMBHbIE MOMEKYIbI
hVKCMPOBaAHbI HA KOHCTPYKLUMAX LIMTOCKENETa U pearmpyroT TOMNbKO C TEM, YTO K HUM
OOCTaBMSOT «TPaHCNoPTEPLI». VIMEHHO NoaToMy, Ans KneTku «6e3onacHee» npu no-
BbILLEHWNN OCMOMSPHOCTM UHTEPCTULIMANBHON XXUOKOCTU HE «CMOPLLMBATLCS», a BNy-
cTUTb B cebs (a MHorga 3akadyaTb BHYTPb) OCMOTUYECKU-aKTUBHbIE MOMeKyrbl. YTo
YalLie BCEro 1 NpoucxoauT B Npuposae.

Kak knetka noanepxuBaeT HeM3MeHHbIN OOBLEM?

B KJeTKe VNHTEPCTULMIN

KNeTouHas
membpaHa

D
)

OCMOJIAPHOCTb = OCMOMIAPHOCTb

>

B HopMe 0CMOonSipHOCTb XKMOKOCTU BHYTPU 1 BHE KIETKM oaMHakoBa. Knetou-
Hasi MembpaHa npoHuLaema Ansi BoAbl Y BO3HUKHOBEHME OCMOTUYECKOrO rpagueHTa
co3faeT HemeasieHHoe nepemMeLLeHne Bogbl BHYTPb v Hapyxy. B pesynsraTe knet-
ka nmbo HabyxaeT, Nnbo cMopLLMBaETCS.

194 N.A. CasuH, A.C. TopsaveB



PEFYNIALMA OBBLEMA KJIETKM B HOPME V1 MNPV MATO/TOMMI §2.7

BoT Tak MOXHO npeacTaBUTb MeXaHU3M Ha6yxaHm| KINneTkKu

B KNeTke \ VHTEPCTULINIA

OCMOJTAPHOCTb > OCMOJTAPHOCTb

Korga ocmMonsipHOCTb LMTONMa3Mbl KNETKN CTAHOBUTCS BbiLLE OCMOSISIPHO-
CTU MHTEPCTULMAanbHOM XUAKOCTU BOAA NocTynaeT B kneTky. O6bEM KneTkun yBenu-
ynBaetcs. ATO — «HabyxaHue» unu «swelling».

A TaK BbIrMSAAUT MEXaHU3M CMOpPLUMBaAHUA KIeTKN

B KNneTke \ MHTepCTVILlI/Iﬁ

OCMONAPHOCTb < OCMONAPHOCTb

Korga ocmonsipHOCTb MHTEpPCTUMUMANbHOW XUAKOCTU KINETKM CTaHOBUTCA
BbILLIE OCMOJSIPHOCTU LIMTOMNa3Mbl Boga yxoauT 13 kKnetkn. O6bEM KNeTkn ymeHbLua-
etcs. ATo — «cMopLUmBaHue» unm «shrinky»

B oTBeT Ha n3MeHeHns pa3mMepoB KIETKM BKIOYAKTCSA MeXaHU3Mbl Noaaep-
»KaHus1 NocTosiHCTBa 06béMma. ATu cneundudeckne metabonuyeckne M TpaHCNoOpPT-
Hbl€ NPOLECChI, BO3BpaLLaoLme 06bEM KNETKM K HOpME HEODXOAMMbI AN HopMarib-
HOro (PYHKLIMOHUPOBAHUSA U BEPKUBAHNSI BCEX KIETOK.

[Mpy N3MeHeHMAX OCMOTUYECKOro AaBMneHUs B MHTEPCTULMM OOBEM KNETKU
MOXET perynmpoBaTbCs TOMNbKO B pe3yrbraTe 3axBara 1nv BbiIbpoca 0CMOTUYECKU-aK-
TMBHbIX BeLeCTB. B nepByto odepedb 3TO HEOPraHNYecKne NOHbI, @ UMEHHO HaTpUi,
kanun n xnop. NepemeLyeHne 3TNX NPOCTbIX MOHOB — 3TO peakumsa GbICTPOro oTeeTa.
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3arewm, ¢ HEKOTOpbIM 3ana3abiBaHeM, Ha4nMHaeTcAa nepemMelleHmne n BHYTPUKNeTou-
HbIA CUHTE3 OpraHN4YecKnx Monekyn HebornbLUuoro pa3mMepa, KoOTopble Ha3bliBakOTCA Op-
raHN4eCKMMm OCMOINnUTaMu.

Llenb ocmoTtuyeckon perynaumm —
nogaep:KaHue NOoCTOAHHOIro 06 bLEMA KINeTKW.

Y10 Takoe ocmonut?

[nsi NOHVMaHWS COBPEMEHHbIX NPEACTaBMEHUN O TOM, KaK KIETKU Ku-
BOTHbIX MOAAEPXKMBAOT MOCTOSIHCTBO OOLEMA HYXHO OaTb onpederneHue MoHSTUI
«ocmonuT». OCMONUT — 3TO BELLECTBO, KOTOPOE BIMSIET Ha NepeMeLLeHne Boabl Ye-
pe3 KIeTo4yHyto membpaHy. B pornv ocMonuToB MOXET BbICTynaThb fnoboe Bogopac-
TBOPUMOE BELLECTBO UMM MOH. MPOCTbIMM OCMONUTaMK SIBMSIKOTCSE HEOPraHU4YecKme
WOHbI, TaKMe Kak HaTpuin, Kanuin, xnop, MarHum, KanbLuui, MoHbl ocdata, cynbdara
n rmpgpokapboHara. Hatpuii, kKanvim n xmnop urpatoT HanbonbLLUY porb B perynsumnm
06bEMa KIeTKM, NMOCKOmnbKy 3TO Hambonee pacnpocTpaHeHHble MOoHbI. Bce opranu-
Yeckue BELLECTBA, PACTBOPEHHbIE B LMTOMMa3Me Takke y4acTBYOT B nogaepKaHum
OCMOTUYECKOro paBHOBECKSI B COOTBETCTBUM C 3aKkOHaMM ocMoca. bonbLMHCTBO op-
raHM4Yecknx BELLECTB, PaCTBOPEHHbIX B LUMTOMMasMe, B NEpBY0 ovepenpb, SBMATCS
epMeHTaMu, NNacTUYEeCKMMUN NN SHepreTudecknMmn cyberTpatamu, TpaHcrnopTépa-
MW, @ OCMOTMYECKOe [AEeNCTBUE MPOCTO SBMSETCS UX HEOTbEMIIEMbIM NMPUPOAHLIM
CBOMCTBOM. HO B LiuTONNa3me CyLLEeCTBYIOT ELLE U OpraHNYeckne OCMOMUTLI, INaBHas
POrb KOTOPbIX — 3TO NoadepXaHne cTaburbHOro OCMOTUYECKOrO COCTOSIHUST KINETKM
n eé pasmepoB (06béMa). Hanpumep, BetavH — 310 oguH M3 Hanbonee N3BECTHbIX
OpraHnN4ecKkrx OCMonMToB. beTanH — 3TO TPUMETUIBHOE NPOU3BOAHOE MULMHA — TPU-
METUNIIULIMH, UK TPUMETUIAMUHOYKCYCHas Kucnota. [NpeacraBnsieT cobow BaXHbIN
NPOOYKT B PeaKUUsiXx NepemMeTurMpoBaHus, BbICTynas AOHOPOM METUIbHbIX Tpynmn
B renatoumTax. OH ObICTPO MOMMOLLAETCA KNETKON, HE OKa3biBasi BPEAHOrO BO3OeW-
CTBMS! 1 3aLUMLLAET KIIETOYHbIE MaKpOMOIIEKYIIbl OT NOAABIEHUS UX aKTUBHOCTU. Kpo-
Me TOro, 4YTo GeTanH SBNSETCs JOHOPOM METUSBbHBLIX rPynn, 6GONbLUMHCTBOM TKaHeln
OH MCNOonb3yeTcsi NPEVMYLLECTBEHHO B Ka4eCTBE OCMOnuTa.

OcmonuT — 310 Nb6oe BoAopacTBOPMMOE BeLLeCTBO, KOTOpoe
BInnsAeT Ha nepemMelleHne BOAbl Yepe3 KNneTo4yHyro MeM6paHy.

Heb6onbline nameHeHUss 06 bEMa KrneTku 6e3onacHbl.

VI3meHeHne 0ObEMa KINETKU BbI3blBAET U3MEHEHNE aKTUBHOCTU KNeTku. He-
Oonbloe HabyxaHune SIBNSIETCA NMPU3HAKOM aHabOnMYeckoro COCTOSIHMSA UMK pocTa
KIEeTKM, a 00Ee3BOXXEHHOE COCTOSIHME YKa3bIBAET Ha KaTabonmyeckoe COCTOSIHME Unu
paspyLueHue kneTku. [Mioko3a Takke SABMSETCS BELLEeCTBOM, BAUSIOWMM Ha rmapaTa-
LMo KneTku. Porb MHCYNMHa COCTOUT B CTUMYINUMPOBAHWUU KMNETOYHOTO MOTMOLEHUS]
TMHOKO3bl, YTO NPUBOAUT K HAbyxaHWIo KNeTok. Tak MHCYMWH, yBenM4mMBas oObEM KneT-
KW, CTUMYITMPYET €€ aKTUBHOCTb.
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He6onblwoe nsmeHeHue cogepXaHusa BoAbl B KIleTKaxX ABNAeTcA
HOpMalbHbLIM cbuswonomqecmm sBlIeHneMm.

AKTVBaLUsi TpaHCNoOpTa 3MEKPONMTOB — 3TO ObICTPLIN OTBET Ha N3MEHEHWEe
06béMma. 3HaunTenbHoe U3MEHEHWE ABNSETCA NOTEHLMANbHO BpeaHbIM U Bbi3blBAET
ctpecc. [py rmnepocMoTU4ECKOM 1 TMMOOCMOTUYECKOM CTPECCE NEpPEMELLEHNE BOAbI
yepes CTEHKY KIETKM MPOMCXOOWUT B COOTBETCTBUMM C CYMMAapHbIM IPaiMeHTOM KOH-
LleHTpaLuM pacTBOPEHHbIX BELLECTB.

BaxHbIn cnocob ynpaBneHusa ABMXEHUEM BOAbl B KINETKE — 3TO UCMONb30-
BaHMEe NOHHBLIX HAacOoCOB. VIoOHHbIE HAacOChl MOMOraoT NoAAEPKMBaTb BOAHLIN HanaHc
KMNeTKN TOMbKO B YCIOBWSX KPaTKOBPEMEHHOIO cTpecca. Vcrnonb3oBaHue KrneTKoun
MOHHbIX HACOCOB CBSI3aHO C GomnbLUMMK 3aTpaTtamm 3Heprun. Kpome Toro, HapylueHve
HOpPMarbHbIX KOHLEHTPALMI 3NEKTPONUTOB BHYTPU KINETKMN MOXET NPUBOAUTL K N3Me-
HEHWI0 PePMEHTHON aKTUBHOCTU MUTOXOHAPWUIA U X cnocobHocTu co3gaBaTe ATO.
Yem ponblue NPOAOImKaeTCa CTPECC, TEM CIIOXHEE KIeTKe YAOBMNETBOPSATh SHEpreTu-
yeckme NOTPEeBHOCTU MOHHBIX HACOCOB.

TpaHCnopT 3MeKTPOSIUTOB — CaMblii ObICTPbLIA U CaMbIi
3Hepros3aTpaTHbIf CNOCco6 perynsuum oobLEma.

TpaHCMopT 3MeKTPONUTOB U perynsauus oobEma.

BOCCTaHOBJIEHWNE
obbema

HOPMaJbHbIi
0b6bem

800d 8bIx00UM
U3 KJ1emku

800a 8xo0um
8 K/lemky

QX
Nah2Cl™K
rmnepocmosiapHan rMnoocmosiApHan
cpepa cpepa

3axBaT vnu BbIBPOC ANEKTPONUTOB, PErynupytoLLmMx o6bEm KneTku, onpe-
AensieTca npoueccaMun TpaHcnopTa Yepe3 MembpaHbl. YBenmyeHne obbema Knetku
COMpPOBOXAAEeTCA NoTepert MOHOB XJlopa W Kanusl, OGHOBPEMEHHO C YCKOPEHNEM 13-
rHaHus HaTpus. CHkeHe o6bEMa CoNpoBOXAAETCA 3aXBaTOM KakK xriopuaa HaTpus,
Tak 1 xnopuaa Kkanvs B pesyrnsrate akTMeaumum cneumgunuiecknx KaHanos unm TpaHc-
nopTépa ANs HaTpus, Kanvs 1 Xropa OAHOBPEMEHHO. OTW MOHbI HakannmMBarTCcs B
KneTke B pesymnbrarTe akTvBaumMum OBMEHHbIX KaHanoB HaTpus Ha BOAOPOL M MOHOB
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Xropa Ha rmgpokapboHaT unm akTuBaLmm TpaHCMopTépa AN MOHOB HATpUs, Kanusi 1
xrnopa. Cuctema TpaHcrnopTa MOHOB B HOPME aKTUBHO y4acTBYeT B perynsumm oobe-
Ma KINeTKn. OTU TPaHCMOPTHbIE NYTU aKTUBMPYHOTCS cpasy nocrne n3MeHeHnst obEma.
KaHanbl 1 TpaHCNOpTEPbI ANEKTPONUTOB HaxogaTca Nbo Ha MmembpaHe KneTku, Nbo
BHYTPW LMTONNA3MaTUYECKMX LIUCTEPH, HAXOAALLMXCSA Nog4 MeEMOPaHOWA.

Cuctema TpaHcnopTa MOHOB Y4acTBYET B PErynsiium oobEMa KIeTKM,
¥ noaaepXaHum NocTosiHCTBa pH BHYTPY KNeTKu.

Ho nHTpura 3akntoyaeTcs B TOM, YTO ecnu Obl KneTka perynnposana u nog-
AepxuBana NoCToOsIHCTBO 0ObEMa TONbKO 3a CHET NepeMeLLeHNS] SMEKTPONUTOB, PUCK
nornbHyTb BbIN Obl KPaHe BbICOK.

KpMTVI'-IeCKoe n3MeHeHue KOHLleHTpaLIVIﬁ ANMEeKTPOoNnnMTOB noBpexaaeTt
CTPYKTYPHbI€ 3JfIeMeHTbl U NPUBOAUT K rméenu KneTku.

AJ'IbTepHaTVIBHbIM crnocobom perynupoBaHna KneTtkamu ABU>XXeHUA BoObl AB-
NAeTCcA CUHTE3 UK 3axBaT OpraHn4eCcknx oCMOInTOB.

OpraHunyeckre 0CMONUTbI HAXOOATCH B LIUTO30r1e BCEX XMBOTHbIX B BbICOKMX
KOHLIEHTpaLmMAX JOCTUratoLWLmMX COTHU MUNAMMONb Ha NUTP. OTW BELLECTBa UrpatoT Be-
AyLyto ponb B 06bEMHOM roMeocTase KieTkv U AeNCTBYIOT Kak OCHOBHbIE LMTONPO-
TEKTOPbI. B XMBOTHbIX KIeTKax opraHN4eckne OCMONUTLI AENATCH Ha TPU OCHOBHbIX
Krlacca: BbICOKOQTOMHbIE CMMPThI (COPOUTON Y MUO-MHO3UTOIT), aMUHOKUCIIOTbI U UX
nNpounsBoAHble (TaypuwH, anaHuH 1 NPOnvH) N MeTUnamMmuHbl (6etanH u rmuuepodoc-
daTxonuH).

OpraHn4yeckme oCMONUTLI UFPatoT BeAYLLYH pofib B 06 EMHOM
romeocTtase KINeTku u AeNCTBYIOT KaKk OCHOBHbIE LIMTOMPOTEKTOPbI.

B 4yem JOCTOUHCTBO U npenmyLLecTBO opraHM4ecKkmnx OCMONUTOB?

YHukanbHble Guodmanyeckne M BUOXMMMUYECKME CBONCTBA OpraHU4eckux
OCMONUTOB MO3BOMSIOT UM HaKannmuBaTbCs B KMeTkax B 6OMbLUMX KOHLEHTpaumsX.
OTO NO3BONSAET KNeTkam nepexuBaTtb 3Ha4YUTENbHbIE UBMEHEHUNA UX KOHU,eHTpaLLVII7I
6e3 CyLLeCTBEHHOro N3MEHEHWs romeocTasa CTPYKTYpbl U OYHKLMK KneTokK. MNpenmy-
LLIECTBO OPraHNYeCKNX OCMOSNMTOB Mepes ANeKTponMTamyM COCTOUT B TOM, YTO arek-
TPONUTBI UM MOYEBMHA, MOBPEXAAIOT KNETKY, €CN OHW HaKannmMBatoTCs B M30bITOY-
HbIX KOHUEHTpauunax. KpVITVIL-IeCKoe CHWXXeHNe KOHLUEHTpauun 3neKTpornnToB TOoXe
ABNAETCA noBpexgaroLmnm gaktopom. Hanpumep, BbiCOKas KOHLEHTPaLuUs BHYTPU
KMETKN HeopraHM4YecKMX MOHOB MOXET BbI3BaTb AeHATypauuio UM npeumnutaumio
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MaKpOMOneKyI KNneTku. [axe HebonbLuMe n3MeHeHus KOHUEHTpaunn anekTponmnTos
BHYTPU KNETKN U3MEHAKT ee M6M6paHHbIl7I noTeHuunarn, CKoOpoCTb CbepMeHTaTVIBHbIX
peaKLl,VlVI M TpaHCNopT NOHOB 4Yepe3 MeM6paHy BCreacrTtene NSMeHeHnAa MOHHOIo rpa-

JVeHTa.
8000 6x00UM 8 KIEMKY (BOCCTaHOBSIEHME 6004 86Ix00UM U3 KemkKu
obbema
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JTioBas KoHUEeHTpaLmsi OpraHU4eCcKnx OCMONUTOB Ge3onacHa Anst KNETOYHbIX
CTPYKTYP M HE HapyLwaeT ux yHKUMIO, MOTOMY YTO OHW He MeHSIIOT pH 1 anekTpu-
YecKni noTeHuman umTo3ons. HakonmneHve opraHnmyeckmx ocMonmToB obecnednsa-
€TCS 9Hepro3arpaTHbIM TPaHCMOPTOM WX U3 BHEKNETOYHOW cpefbl, NN YCKOPEHUEM
CMHTE3a OCMONUTOB. B OTBET Ha yBennyeHne obbEMa KNETKN NPOUCXOANT perynaums
NyTEM YyCKOPEHMS (3a HECKOMbKO CeKyHA) MaCCMBHOTO BbIXO4a OpPraHNYecKMx OCMOonu-
TOB 13 KIETKN. B KneTKax XMBOTHbIX 3TOT BbIOGPOC MPOMCXOANT Yepes HeCeneKTUBHbIE
MembpaHHbIe KaHarbl, KOTOPbIE aKTUBMPYIOTCHA NPU HAByXaHUM KNETKN U pacTsXKeHNU
MembpaHbl. Yepes aTu e kaHarbl BbIXOAAT HapyXy MOHbI Xropa v Apyrne Heopra-
HMYeCKMe aHVOHbl. TOPMOXeHVWEe MexaHW3MOB CUHTE3a OpraHMYeckMX OCMONUTOB
N 3axBaTa UX W3BHE TOXEe BHOCWT CBOW BKMaA B CHWDKEHWE WX KONMMYecTBa BHYTPU
knetkun. Ho aToT npouecc 6ornee MHEPTHLIN, OH peanu3yeTcs Ha reHHOM YPOBHE, Kak
OTBET Ha HabyxaHue kneTku. MNpu 3TOM yrHeTaeTCst U CUHTES BELLeCTB-NEPEHOCHNKOB
opraHuyecknx ocmonutoB. CHuxaeTcs ckopocTb TpaHckpunuumu PHK 1 konvyectso
PYHKLMOHANbHBIX GENKOB YMEHbLUAETCS B TEYEHNE HECKOSbKUX YacoB N OHEN.

Mo6an KOHUEeHTpauusa opraHn4eckmx ocMosiuToB 6e3onacHa
AnA KNneTo4YHbIX CTPYKTYP U He HapyllaeT nx (*)yHKLIVIIO.

Kak knetka oueHuBaeT cBo O6BLEM?

Moka HeT okoHYaTENbHOrO NPEACTABMNEHUSI O TOM, Kak UMEHHO cuUrHanbl 06
N3MEHEHUM pa3Mepa KMeTKU NpeobpasyoTcs B OTBET, HanpaBneHHbIA Ha perynsaumio
KIETOYHOro obbéma. Ho ycTaHOBMEHO, HanpuUMep, YTO KINEeTKU 3NUTENUSA KaHanbLeB
noyeKk CnocOoOHbI pearMpoBaTtb Ha U3MEHeHne 00bEMa, COCTaBMSAOLLME MEHee TPEX
MPOLIEHTOB OT UCXOAHOrO. YTBEPXKAAETCS, YTO LEenbli psig BONIEMUYECKUX CUFHAmMOB,
BKIOYas HabyxaHue UM CMopLLMBaHME KMETKW, BbI3bIBAOLLME N3MEHEHNSA B HaMNpsi-
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KeHUn MeMﬁpaH, ,qeq)opmau,vm umntockeneTa, namMeHeHuna KoHueHTpauun UOHOB B
KrneTke M KOHLUEHTpaLMn LMToNnasmMaTuyecknx MakpoMorekyr, — BCE 3TO sIBMsieTcs
CcUrHanamu ans KneTtouHbix oTBeToB. OHAKo HW OOMH M3 3TUX CUrHarnoB B HACTOs-
liee BpemMa He 4BndeTcd AoKa3aHHbIM MEeXaHM3MOM BKIMHOYEHUA OoTBeTa CO CTOpO-
Hbl FTEHEeTNUYECKOro annapara KneTku, KaHalnbHbIX 6enkoB 1 TPaHCNOPTHbLIX CUCTEM B
KrneTo4Hol membpaHe. Boree Toro cerogHs yxe yCTaHOBMEHO, YTO KMeTka oTBeYaeT
He TOMbKO Ha CTeneHb U3MeHeHUs 06bEeMa, HO AaeT AnddepPeHLMPOBaHHLIA OTBET
B 3aBMCUMOCTU OT NpPUYnNH 0OBEMHBIX M3MeHeHUN. Takas BbICOKasi CENEeKTUBHOCTb
CEHCOPOB 1 3hheKTOPOB MO3BOMSET KNETKe NOAAEPKUBATL OOHOBPEMEHHO CTabUMb-
HOCTb BHYTPUKNETOYHOrO 06bEMA, MOHHOIO cocTasa U pH.

MaTocmanonorus nogepxaHus CTabUIILHOIO KIeTOYHOro o6bLEéMa.

C 1ex nop kak B 1919 roay 6bIn0 yCTaHOBMNEHO BNMUSIHWE OCMOISIPHOCTU Ha
cofepxaHue BOAbl B MO3re, BHYTPMBEHHOE BBEAEHWE TMNEePTOHNYECKUX PacTBOPOB
CTarno KpaeyronbHbIM KaMHEM B NIE4EHMUN OTEKA MO3ra U BHYTPUYEPENHOWN rmnepTeH-
3un. [1o HegaBHEro BPeMeHU KINMHNYeCKoe NpeacTaBneHre o BHyTpu4epernHbix oob-
€Max Nokomnocb Ha TPEXKOMIMOHEHTHOW MOAENN, B KOTOPOW BHYTPUYEPENHON 06HLEM
cKknagplBasncs u3 cymmbl 06BEMOB NNKBOPA, MAPEHXUMbI MO3ra U KPOBU, HAXOAALLEN-
€S B MHTpakpaHuanbHbix cocyaax. (JoktpuHa MoHpo-Kenn).

B aToin mogenu o6Lém Moadra BkrtovaeT B cebs KNeTkn Mo3ra, OKpy»KatoLui
MX MaTpUKC U MHTEPCTULMANbHYIO XUOKOCTb, 3aMOMHSIOLLYI0 MEXKIETOYHOe Mpo-
CTpaHCTBO. [NoBbILLEHHOE BHYTPUYEpEnHOe AaBreHne obbI4HO Nevnnm, BO3AeNCTBYS
Ha 0O6BEM BHYTPMMOS3IOBbIX COCYAO0B, UCMOMb3YyS MMNEPBEHTUIALMIO UMW YMEHbLUAast
06bEM NMKBOpPA, BbIMOMHAS NMKBOPHOE APEHNpOBaHWE UMW UCNONb3ys npenaparsb
TOpMO3SiLLME NMKBOPOMNPOAYKLUMIO. B 9KCTpEeHHbIX CUTyaumsix NpoBOAunack Tepanus,
HanpaBneHHas Ha CHkeHne obbémMa Mo3ra BHYTPUBEHHbIM BBEAEHWEM rUMNepTo-
HMYECKNX pacTBOPOB, TAaKMX Kak MaHUTomn. XoTa U npeanaranncb ansTepHaTuBHbIE
MEXaHV3Mbl, TakMe Kak CHWDKEHUE BA3KOCTU KPOBU M Ba3OKOHCTPUKLMSA B OTBET Ha
MOBbILLEHWE CUCTEMHOTO apTepuarnbHOrO AaBIEHWSsl, CHUDKEHWE BHYTPUYEPENHOro
AaBleHns paccMaTpvBarnoch Kak yMeHblueHune obbéma KneTok Mo3ra B OTBET Ha
ocmoTuyeckoe BosgencTene. OgHako ObINo YyCTaHOBMEHO, YTO pearibHOe U3MeHe-
Hve o6béma mMosra Npu UCNoNb30BaHWM TMNEPTOHNYECKMX PaCTBOPOB CyLLECTBEHHO
MeHbllUe pacyéTHOro ANs maeanbHoW mModenu oteeTa. HegasHue uccrnegoBaHus ©
NPUMEHEHNEM WOHCENEKTUBHBIX MUKPOIMNEKTPOAOB MPOAEMOHCTPMPOBANM, YTO B
OENCTBUTENBHOCTM KONMMYECTBO BHYTPUKIIETOMHOW BOAbl HE CHWKAETCS B KreTkax
MO3ra 3KCMepMEHTarbHbIX XWBOTHbBIX MPU BBEAEHWUN TMNEPTOHNYECKMX PacTBOPOB.
KonnyecTBo BHYTPVKNETOYHOW BOAbI YAEPXMBAETCH Ha MPEXHEM YPOBHE 3a CHET
aKTMBHOIO MOMMOLLEHMS KIETKOW MOHOB HATpusi, Kanua n xnopa. Takoe xe bbicTpoe
yBenuyeHne obbema HabnogaeTcs B KynbTypax rmuarnbHbIX KneTok. XKneas knetka
aKTMBHO NPOTUBOAENCTBYET NOMbITKAM YMEHbLUNTL €€ OOBbEM 3a CHET OCMOTUHECKOTO
BO30ENCTBUSA. DTN HayYHble pe3ynbTaTbl 3acTaBMsAT MccregoBaTenet BO3AenNcTBUS
ocmoTepanun Ha 06bEM MO3ra CEerofgHsi MCNonb30BaTh YETbIPEXKOMMOHEHTHYIO MO-
Oernb, B KOTOPOM MO3r paccMaTpmBaeTCs Kak Cymma 00bEMa KIETOK U MHTepcuumarnbs-
HOW XNOKOCTW. BbICTpoe KomneHcaTopHoe yBenuyeHne obbEma KNeTku NponcxoanT
3a CYET TpaHcnopTa anekTponuToB. Bo MHOrMX Tunax Knetok ysenuyeHne obbéma
MOXET ObITb CHXEHO My BrI0KMPOBaHO MYTEM MCMOMb30BaHNSA TakUX UHIMOUTOPOB
MeMOpaHHOro TpaHcnopTa, kak amunopug unn dypocemng. (Metnesble OUypeETUKM
BnoknpyroT MeMBpaHHbIN GENOK-NePeHOCUMK BTOPUYHO-aKTUBHOMO TPAHCMNopTa, KOTOo-
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pbif NepemMeLLaeT BHYTPb KNETKM ABa MOHA XNopa, OAMH MOH HaTpUst U OAMH MOH Ka-
NS BO BpeMsi Kaxgoro nepeHoca). B cBA3u ¢ aTuM nHTepecHo, Y4To Takne npenaparb,
Kak doypocemua 4acTo MCMosb3yHTCs B KOMOMHALMM BMECTE C OCMOTUYECKUMUN ONY-
peTvkamu 4ns Toro, YTo6bl HAAOMTO N HAOEXHO CHU3UTbL MOBbILLEHHOE BHYTpUYepen-
Hoe AaBrneHne. XoTa crHeprnyeckuii adhekT ocMoTepanuy 1 NneTnesbiX ANYypeTUKOB
[A0rroe BpeMsi paccMaTtpuvBarcs Kak CnecTBUe yBenuyeHus anypesa, CoBpeMeHHbIe
3HaHWS roBopsiT 06 anbTePHAaTMBHOM WU OOMOSIHUTENBHOM MexaHu3Me AelCTBUA
NneTneBbIX ANYPETMKOB 3a CYET GNOKMPOBaHUS MEXaHM3MOB ObICTPOW KOMMeHcaunm
o6béma kneTkamm moasra. Takum 06pas3om, Mpu NCMoNbL30BaHNN YETBIPEXKOMMOHEHT-
HOW Mogenw, No3BoNsIOLLEN paccMaTpuBaTb pa3fenbHO CyMMapHbI 0ObEM KNETOK, 1
06BEM MHTEPCTULMANBHON XMOKOCTU OTKPbLIBAKOTCSA NEPCMNeKTVBbI, 4OCTOBEPHO 060-
CHOBaTb 3P(PEKTUBHOCTb 1 AENCTBME Pa3NMYHbIX METOAOB JIeYeHMs OTEKa MO3ra.

Koppekuus runepocMonspHbIX COCTOSIHUM.

Takne 6ones3Hn 1 nNaTonornyeckme COCTOSIHUSA Kak AmabeT, noyeyHass He-
AOCTaTO4HOCTb, Aernaparaums nNpoTekalT C yBernMYeHMeM OCMONSAPHOCTU MrasMbl
KpOBU. XOTS KOpPPEKLMS TPaH3UTOPHOTO MOBbILLEHWUS OCMOMNAPHOCTU OBbLIYHO nepe-
Hocutcs 6e3 OCNOXHEHWIN, HopManu3auns OCMOSSAIPHOCTY Mrasmbl Y MauMeHToB C
ANMUTENBHO CYLLEECTBYIOLLEN MMNEPOCMOSISIPHOCTBI0O MOXET COMPOBOXAATHCSH OTEKOM
Mo3ra, AucrnokKaumen U BKIMHEHNEM C neTarnbHbIM UCXOL0M.

KnuHunyeckoe pasnuune mexagy XPOHUYECKUMU Y OCTPLIMU OCMOTUYECKUMMU
HapyLLEeHVSMU CBA3aHO C TEM, YTO KIETKM MO3ra peanu3ytoT pa3Hble MexaH13Mbl pe-
rynaumm o6béma, ¢ NMOMOLLIbIO KOTOPbIX adanTUPYTCA K AMTENbHbBIM U KpaTKoBpe-
MEHHBIM U3MEHEHNAM OCMONSPHOCTU. Kak 1 B Apyrux Tynax KneTok, KNeTkn Mosra Ha
OCTpOE YyBenuMYeHne 0OCMOMNAPHOCTM pearnpyroT BbICTPbIM U3MEHEHNEM MEMBPAHHOIO
TpaHcnopTa aneKkTponuToB. MNpy ANUTENbHOM MOBbILLEHNN OCMOMSPHOCTY NNasMmbl,
ofdHako, bonbluas YacTb M3BbITOYHbLIX SNEKTPONUTOB 3aMeLLaeTcs OpraHN4ecknMm
ocMonuMTaMun. 3TV BeLLeCcTBa B Havarne nonyynny Ha3BaHue "MOnoreHHble OCMOMu-
ThI", MOCKOMNbKY B 3TOT NEPUOA MX HE MO MOEHTUMULIMPOBATL U CHUTaNoCh, YTO NX
Npor3BOASAT CamMu KNneTkn Mosra. MccnefoBaHusi Ha XMBOTHBIX M KyrnbTypax KreTok
rokasanu, 4To "MaMOoreHHbIe OCMOMUTbI" — 3TO Te e OpraHnyeckne OCMONUTbI, KOTO-
pble obecne4mBaloT 06GBLEMHYHO OCMOPETYNALMIO KIETOK Y BCEX XMUBOTHbIX. CamMbiMu
Ba&XKHbIMW OpraHNYeCcKMM OCMOMMTaMN MO3ra MIEKONUTAIOLLMX SBIAOTCS MUO-NHO-
3uTon, TaypuH, rmuuepodocdaTxonuH 1 6eTanH, KOTopble HakannMBaKOTCH B KIETKe
nyTéM 3axBaTa UX U3 MEXKITETOMHON XWUAKOCTN B pesynbraTe akTyBaumm HaTpui-3a-
BMCUMbIX KOTPaHCMOPTEPOB.

Korga kneTtka okasbiBaeTcsl Mof BO3OEVWCTBMEM TUMEPOCMONSPHON BHe-
KNETOYHON XMAKOCTU U HaYMHAETCH YMeHblUeHne obbEma KneTku, ObICTpbIN OTBET
B BWAeE MOMMOLEHNS 3MEKTPONMTOB MPUBOAMT K TOMY, YTO B pesynsrate KoMrneHca-
TOPHOIO yBENuYeHnst oObEMa KreTka CTaHOBUTCS Gorblue, YeM B COCTOSIHUM HOP-
Mbl, MOKOS WM OTCYTCTBUS OCMOTUYECKUX CTpeccoB. Bcnen 3a atum HemeaneHHo
BKIIOYAKOTCA MeXaHU3Mbl, HanpaBfieHHble Ha BOCCTAHOBMEHME MCXOAHOro obbéma
KMETKM 1 3anyckaeTcs Npouecc yaaneHust n3bbITOMHbIX anekTponutos. Ecnn kneTkun
0Ka3bIBalOTCA B IMMNEPTOHUYECKOWN cpede KOPOTKOe BPeMs, a 3aTeM OCMOINISAPHOCTb
BHEKIMETOYHOW XMAKOCTWN BO3BPALLAETCs K HOPME, UX OObEM yBENMYMBAETCH 3a CHET
MOCTYNMeHNs BOAbI B KIETKY, HO ObICTPO COKpaLLaeTcsi, MOCKOMbKY KMeTKn ObICTpo
TEPSAOT HaKoMNMeHHble aneKkTponuTbl. OgHaKo B TOM Cryyae, ecnv nepuog Haxoxae-
HWS B TMNEPOCMOIAPHON Cpeae ANUTENbHBINA, TO ObICTPLIV OTBET (3a CHET MOrmnoLLe-
HWUS1 ANEKTPONMUTOB) CMEHAETCH adanTaumen K CyLLeCcTBOBaHMIO B rMMNepOCMOnsipHOM
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cpefe 3a CHET HaKoMNMeHNs B LMTONNa3Me 3Ha4YMTENbHOrO KONMYeCcTBa OpraHN4eckmx
ocmonuToB. Korga knetka AnutenbHO Haxoaunach B rmnepocMOonsipHo cpeae, U, no-
cne 3TOro HopManusaums OMOSSIPHOCTY NMPOUCXOAUT ObICTPO, kneTka HabyxaeT, eé
06bEM yBENMYMBAETCH M3-3a M3OLITOYHOrO KONMMYECTBa OPraHU4eCcKMX OCMOMMTOB
B UMTONnasme. B gaHHom cuTyaumm BO3BpaT KNETKM K €€ HopMarbHOMY, 00bIMHOMY
06BLEMY MPOMCXOOUT MELNEHHO, MOCKOMbKY OpraHWYeckMe OCMOMNUTbI OYeHb Men-
NIEHHO BBLIBOAATCS M3 KneTok. MeaneHHast noTepst KneTkamm Mo3ra OpraHMYeckmx
OCMOMMWTOB, B 4YaCTHOCTW, MUO-MHO3UTONa Obina okasaHa Kak B 9KCNepUMeHTe Ha
XMBOTHBIX, Tak 1 NP1 NCCreaoBaHUN KyNbTYpbl InanbHbIX KNETOK, a Takke Obino no-
KasaHo, YTO B XOo4e pernapartauyoHHOM Tepanuu y neauaTpuydeckux naumeHToB, B
HavbornbLUuen CTeneHn y MnageHueB 4O roga, MUO-MHO3UTON BbIBOOUTCS U3 KMETOK
Mo3ra KpaviHe MegneHHo. [odemy Xe yganeHue MUO-MHO3MTONa U3 KNeToK Mo3ra
NPONCXOANT CTOMb MeaneHHo? Ha KynbType rmunanbHbIX KIEeToK BbIno nokasaHo, Y4To
HabyxaHWe KNeTK aKTUBMPYET CENEKTUBHbIE KaHarbl BbIOPOCa OpraHMYeckMx OCMOo-
nnToB. OpraHnyeckne OCMONMUTbI BIXOAAT M3 KIETKM B OCHOBHOM MO 3TUM KaHanam.
Muo-nHO3MTON MMEET camyto BOMbLLYIO MOMEKYyY, KOTOPas MOXET MPOHUKHYTb Yepe3
3TOT KaHan 1 No3TOMy ero BbIGpOC MPONCXOANT Tak MeaneHHo. K Tomy xe, HaTpun-3a-
BMCUMBbIA KOTPAHCMOPTEP MWO-MHO3UTOMA MOCHe NPOAOIHKUTENBHOIO BO34ENCTBUS
rMNepPTOHNYECKOW Cpefbl OCTAETCH aKTUBMPOBAHHBIM MPOAOIHKUTENBHbBIN MEPUOA.
Hanpumep, B KynbType acTpoLMTOB KOPbl FONTOBHOMO MO3ra KpbICbl TOPMOXEHWE pa-
©0Tbl 3TMX TPaHCNOPTEPOB ObINO OTMEYEHO TOMNbKO Yepes 16 yacoB nocne ObicTpor
HOpManu3aLmn OCMOMSIPHOCTU UHTEPCTULIMANBHON XXUOKOCTU. DTOT XapakTep pery-
NAUNUM 3HAYMTENBHO OTNMYAETCH OT TAKOBOTO B MOYKaXx, rae TOpMOXKEHNE MeEXaHN3MOB
3axBaTta B KIETKy OpraHU4ecKkMx OMOMMTOB MPOUCXOAUT MPaKTU4ECKN HEMELTIEHHO
nocne Hopmanu3auum OCMOMSIPHOCTM OKpYXatoLLen cpeabl. K ToMy xe, TopMoXeHne
aKTUBHOCTU HaTPUIA-3aBUCYMOrO KOTPAHCMOPTEPA MNO-MHO3UTONMA B KIETKAxX Mo3ra in
ViVO MPOUCXOAMT €eLle MeaneHHee, MOTOMY YTO B YCIOBUSIX KMBOTO OpraHM3ma MrHo-
BEHHOW HOpManu3aumm OCMOSSIPHOCTY NNa3mbl HE MPOVCXOAMT.

O6wmnn addekT 3aMeaneHHOro TOPMOXKEHNSA aKTUBHOCTU 3TOrO0 KOTpaHC-
nopTépa nposiBNseTcss B TOM, YTO B YCMOBMUSX HOPManusauum OCMONSPHOCTU B UH-
TepcTuumanbHOM MPOCTPaHCTBE, KOrda 3axBaT OpraHMYecKMx OCMOITUTOB B KIETKY
YK€ HEe UMEET CMbICIa, U Y>Ke akTUBMPOBaHbI KaHanbl, yaansoLme n3 Knetkvu opra-
HMYeCcKne OCMOMNUTLI, MMO-UHO3MTON NPOAOIKaEeT NOCTynaTh B LMTonnasmy. To ecTb,
C TOYKM 3pEHUS KIMTUHULMCTA — 3TO BbICOKasi BEPOSITHOCTb NMPOJOIMKUTENBHOIO OTEKA
Mo3ra C yBenMyeHnemMm cymmapHoro obbEmMa KreToYHOM YacTu.

Hamn paccmoTpeH mMexaHu3M 3alumTbl KIETOYHOro obbEMa B rMnepocmo-
NAPHOWN cpefe: NepBbii aTan — TPaHCMOPT 3MEeKTPONUTOB B KMETKY (MakcnmarbHO
ObICTpasi peakuusi); BTOPOK 3Tarn — TPaHCMOPT B KMETKY U CUHTE3 «Ha MecTe» opra-
HUYECKNX OCMONUTOB. Npy HOpManu3auum OCMONAPHOCTU MHTEPCTULMANBHON Xna-
KOCTU HaYMHAETCH ABWPKEHME OCMOMWTOB W3 KINETKN BOBHE. ONEKTPONUThI BbIXOAAT
nepBbIMU, OpraHNYeckne OCMONMUTLI BTOPBLIM 3TarnoM.

Koppekuusi runoocMonsipHbIX COCTOSAHUN.

Mpn hopmMrpoBaHMM TMMOOCMOMSIPHOCTM B MHTEPCTULMM BKIOYAETCS 9TOT
e MexaHu3M noaaepXKaHusi CTabunbHOCTN OObEMA KNETKM:
nepBbIi 3Tan — TPAHCMOPT ANEKTPONUTOB U3 KNETKN (MakcumarnbHO ObicTpas peak-
Lust); BTOPOW 3aTan — TPAHCMOPT U3 KINETKU U TOPMOXKEHUE CUHTE3a OpraHUYecKmx
ocmonuToB. O4eHb BaXKHO, YTO MOCre nepuoda afjantauun K JKU3HEeOEeATEeNbHOCTU
B M’MMNOOCMOSNSAPHON cpefe KINeTka CoOaepXXuT B LUTOMNMa3mMe 3HaunTenbHO MeHbLUee,
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4YeM B HOPME KONMMYECTBO OPraHNYECKUX OCMOIUTOB. VIMEHHO NOSTOMY Takas KreTka
CTaHOBWTCS 6e33aLUUTHON K BLICTPOI HOpMarnM3auumM ocMonsapHoOCTU. 3aeck paboTta-
0T OHOBPEMEHHO [1Ba MEXaHn3Ma NoBPEeXAEHNS:

MepBbIn MexaHn3M — BbICTPOEe YMeHbLLEHNE 06bEMa KNETKM — « CMOpLUMBaA-
HVe» NPUBOAUT K Ae30praHn3aLmmn BHyTPEHHUX CTPYKTYp. [NoBpexaaeTcst uutockeneT
1 HapyLUaeTcs LiefIoCTHOCTb 1 B3avMHasi OpUeHTaLMs 3TUX TOHYanLWmx Tpybouyek, ka-
HanbLEB 1 OPUKCUPOBAHHBIX OpraHens.

Btopoin mexaHnam — 6bICTpoe NOCTynmneHne B KNeTKy 6omnbLLIOro Konnyectea
HeopraHW4ecknx OCMONNTOB, TO €CTb MOHOB 3nekTponuToB. OCHOBHOE KONMUYECTBO
3TUX MOHOB COCTaBAOT HATPUIA, Karnmnii 1 X110p, @ N3bbITOYHAsS KOHLEHTpaLMs BHYTPU
KMNeTKN HeopraHW4ecKMX MOHOB MOXET BbI3BaTb AeHaTypauuio Win npeuunutaumio
MaKpPOMOIEKYI KNeTKU.

HepnaBHO B NpakTuKy uccnegoBaHMsa OCMOTUYECKOro romeocTtasa Obin BBe-
OEH HOBbIN MeToA — A0ePHO-MarHUTHbIA pe3oHaHc. C MOMOLLBHO 3TOrO MeTofa MOX-
HO onpedenuTb KONMMYEeCTBO OPraHMYecKMX OCMOMMUTOB M OCMOTUYECKUIA roMeocTas
y GOnbHbIX, HYXOAOLWNXCS B perngpaTauuoHHON Tepanun. 3HaHWe KOHLEeHTpauum
OpraHNYecKnx OCMOJSIUTOB B MO3re MOXET OYeHb NMPUroAMTLCS NMpKU BbiGope Tepanuu
y Tex 60mMbHbIX, Y KOTOPbIX HEM3BECTEH NEepPMo NOBbLILLEHWNS OCMOMSPHOCTY MNa3mbl
Unu B TexX cryyasx, Korga npuymMHa noBbILLEHNS] OCMOMSIPHOCTU OYEHb CIOXHA, Ha-
npuMep, Npu caxapHom aunabete.

Pe3stome:

lMoHMMaHMe KNETOYHbIX U MOMEKYNSIPHbIX MEXaHU3MOB perynsauum obbe-
Ma KIeToK SIBMSETCS BaXXHbIM NSl OCO3HAHUSI CYyTU MHOMMX MaTou3nOnormyeckmx
npoueccoB. [MaBHoe, YTO NpeacTaBneHne 0 ABYXKOMIMOHEHTHON CUCTEME perynaumnm
KneTo4yHoro obbEMa (HeopraHM4ecke N opraHM4Yeckne OCMONWTLI), MO3BONSET BpaYy
He TOmNbKO crefoBaTh PeKOMeHAaUnsaM O HedoNnyCTUMOCTM BbICTPON KOPPEKLMN XPO-
HUYECKUX IMMNO- Y FTMNEPOCMONSIPHBLIX COCTOSIHUIA, HO U MOHMMAaTb MEXaHM3Mbl MOBPEXX-
OEHNs Mo3ra.

Mpy GbICTPOM HOpPManM3auumM OCMOMAPHOCTM Ma3Mbl NOCHE ANUTENBHOMO
rMNepoOCMONSIPHOrO COCTOSHWNSI BBICOK PUCK OTEKa MO3ra C pasBUTUEM AMCIoKaLuum 1
BKITUHEHMS.

Mpy GbICTPO HOpPManM3aLuM OCMONSIPHOCTM Mra3Mbl NOCAE ANUTENBHOMO
rMNOOCMONSIPHOTO COCTOSIHWS CYLLECTBYET PUCK Pa3BUTUS OCMOTUYECKOTO AeMUenu-
HU3MpYtoLLIero cuHapoma. Ha cerogHst Hanbornee n3yyeHHbI BapuaHT 3TOro CMHAPO-
Ma — 3TO CUHAPOM MOHTUHHOTO MUENHOMNMU3a.
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11.8 N'emaTo-3HUEhanNNYecKkuin U reMaTo-NIMKBOPHbIM bapbepbl
HBVI)KeHVIe BOAbI N ANEKTPONIUTOB Yepe3 MO3I.

Yepen — ocobeHHOe mMecTo. B yepene BCE He Tak, Kak B OCTarnbHOM opra-
Hu3me. MNpexae Bcero, orpaHnyeHHbI 06bEM. Mo3r HaxoguTcs B Yepene, a vyepen —
3TO KPEMNKUi Kopryc HEM3MEHHOro 06béma. DTO HaKNaAbIBaET XKEeCTKNE OrpaHNYeHnst
Ha n3meHeHns obbéma camoro mMosra. J1ro6on Opyro opraH MOXeT 3aepXusaTh 3Ha-
YUTENbHOE KOMMYECTBO XMAKOCTU B MHTEPCTULMM U COXPaHATb XU3HECNOCOOHOCTb
[0 Tex nop, Noka AaBneHne B UHTEPCTULIMU HE AOCTUTHET BEMUYMHBLI AaBMNEHVS B Ka-
nunnspax aToro opraHa. Janblue MUKPOLIMPKYNALIMSA OCTAHOBUTCA U HA4YHETCH rmbens
KMEeTOK, YTO OblBaeT o4eHb peako. Y Mo3sra oveHb Mano MecTa Ans U3MeHeHUst Oobe-
ma. [loktprHa MoHpo-Kennu xopoLuo onucbiBaeT B3avMOAENCTBNE BHYTPUYEPENHbIX
06bEémoB. B yepene HeT cBOGOAHBIX NPOCTPaHCTB. Bce BHyTpeHHee npoCTpaHCTBO
Yyepena pasgeneHo Mexay Tpemst KOMMNOHEHTamMn. ATO BELLECTBO MO3ra, KPOBb, Haxo-
AALLAsca B KPOBEHOCHbIX COCYAaX U MMKBOP B JIMKBOPHbIX MPOCTPaHCTBaX.

B s s | ey

B cocyfiax onyxornb

KpoBb NKBOP

HopPMa oTeK Mo3ra + 06bem

Ecnn obbém mo3ra yBenuMuMBaeTCsl, U3 Yepena BbITECHSETCS NMKBOP U
CAaBMUBAIOTCH KPOBEHOCHbIE COCYAbl (MPEenMYLLIECTBEHHO BEHO3Has ceTb). JTO ne-
pepacnpefeneHne BHyTpUYepenHoro NPOCTpaHCTBa NO3BOMSIET MO3Ty He MOrMOHYTb.

[ o6vém serosHoit kposn D 06béM NMKBOPa

% 06bEM apTepuanbHo KpoBm - 06bEM MO3ra

f

mmH¢
— 60

— 40

~ 20

Hopma KomneHcauuna JexkomneHcaumna
HopManbHoe BY/] nosbilweHHoe B4/

Ho npakTuyeckn cpasy HayvMHaeT MoBbILATbCA BHYyTPUYEpenHoe aaBsre-
Hue. [Jonyctmas rpaHviua nogbemMa BHyTpudepenHoro Aaenenus — ato 20 mmHg.
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OTO faBneHve paBHO CpedHEMY AAaBneHUo B kanunnsapax. OanbHeilee nosbille-
HWE BHYTPUYEPENHOro AABMEHVs NPUBEOET K CAABMMBAHMIO YacTU Kanummsapos, YTo
noBrneyeT 3a coboit rmbenb HermpoHoB. MoXHO NpeacTaBUTL pacnpeaeneHne obbéma
yepena B HOpMe Tak:

ICcP

5
mmHg

CODMAN
»

Aptepusa

=1

,<>,

dopmupoBaHne [ONOMHUTENBHOTO Natonoruyeckoro obbéma B BUAE rema-
TOMBbI, OMYXONW UMK OTEKA NPUBEAET K MOBbILLEHNIO BHYTPUYEPENHOTO AABIEHNS, Ha-
PYLLUEHMIO KPOBOCHAGXEHMS MO3ra U HapyLLEHWIO NIMKBOPOLMPKYNSLMN.

IcP

CODMAN
Py

Aptepua

HapyweHnne
BEHO3HOro
OTTOKa

[ononHuTenbHbIN

A HapyweHune
06bEM

OTTOKa JInKBOpa

FemaTto-aHuedannyeckun Gapbep. Bcé€ vHTepcTuumansHoe npocTpaH-
CTBO UrpaeT ponb pe3epByapa, [[ie OpraHn3M 3anacaert XUAKoCTb, Npy Heobxoanmo-
CTW 3Ta XMOKOCTb NepeMeLLaeTcsa B KpoBeHOCHOe pycrno v nononHset OLIK. Moar He
y4yacTBYeT B HAKOMMEHUN 1 MOBMnIM3auum pes3epBoB XUAKOCTU. [4na aToro B Yepene
NpocTo HeT mecTa. NMoaTomy cocyapbl FOfIOBHOTO MO3ra OTNNYaTCS OT OCTanbHbIX
cocynoB opraHusma. emato-sHuedanuyeckuin bapbep — 310 0coboe YCTPONCTBO
KanunnapoB mMo3ra. B Hopme yepes CTeHKM KanunnsipoB rofloBHOrO Mo3ra He Npouc-
XxoauT cBoboaHON Anddy3nn HAYEro KPpoMe: K1CNopoaa, YrNeKUCrnoro ra3a u Bogsbl.
Bce ocTanbHble pacTBOpeHHble BELLECTBa NepeMeLLaloTcs Yepesd CTEHKM MO3roBbIX
KanunnspoB TOMbKO 3a CYET paboTbl TPAHCMOPTHBIX CUCTEM.
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Yepes CTeHKU KanunnsapoB royioBHOro Mo3ra HeT cBoboaHon
andpcpy3nm pacTBOpPeHHbIX BELLECTB Kpome:
KMcriopopaa, yrieKkucrioro rasa u Bogbl.

CTpoeHMe MO3roBbIX KanunnaposB. Bo BTOpow rmaBe BTOPOW 4YacTu Mbl
paccmaTpuBany CTPOeHVe KanunnapoBs, NPpeacTaBeHHbIX B OpraHax U TKaHsaX BCEro
opraHusma [I1.2.2.1 YcrponcTtso kanunnspa)l. Kanunnspbl MO3roBbIX COCYA0B UMEOT
CYLLECTBEHHbIE OTNINYMSA OT OCTarbHbIX Kanunnsipos.

1. B aHOoTenuanbHbIX KneTkax HeT (OeHeCTpPOoB.

2. Me>K,u,y QHAOoTENNANbHbIMU KNETKaMN MO3roBbIX KanunnnapoB HET MEXKNETOYHbIX
wenen.

3. Kpas aHaoTenmanbHbIX KNETOK «CLUMThI» Mexady cobol cneumanbHbIMU HATSMM
CBA3yHOLLMX BenkoB. (MoTHbIE KOHTaKTbI unu tight junctions).

4. Becb TpaHCMoOpT BOAbl, 3MEKTPOSIMTOB W MUTaTEMbHbIX BELIECTB NPOVCXOAUT
Yyepes «Tena» SHAOoTENManbHbIX KNETOK (He Yepes Lwenu u peHecTpbl).

5. Becb TpaHcnopT yepes CTEeHKY MOS3roBbIX Kanunnapos yI'IpaBJ'IﬂeMbIVI.

6. KonnyectBo nepnumToB B MO3roBbIX Kanusnsipax camoe 6onbLuoe B opraHusme —
OLVIH NEpPULNT Ha 2-4 aHOoTeNnanbHble KNeTKN.

7. MNepuunT 1 sHOOTENManNbHas Knetka MO3roBbIX KanunisipoB UMEKT KOHTaKTbI-
KaHarnbl, MO3BOSIAIOLME PACTBOPEHHLIM BeELleCcTBaM W3 3HAOTENUAaNbHOM KNeTKM
nepemMellaTtbCAa B nepuumnT nnm HaOﬁOpOT.

8. Mo3sroBble Kanunnspbl OXBavyeHbl BbIpOCTaMM aCTpPOLUTOB (KJ'IeTKVI HeVIpOFJ'IVIVI).

9. Actpouut KOHTaKTMpyeT OOHOBpPEeMEeHHO C J3HOoTennalbHbIMU KNeTkamMun
Kanunnspa un ¢ Tenamm HeEMpPOHOB.

10.Yepes acTpoumnT NpomcxoauT 06MeH BELLECTB 1 BOAbl Mexay HEeMPOHOM U
MOS3rOBbIM Karumnmnspom.

LIBAaHOBCKaA
KNeTKa

actpouut

B/

acTpouunTt
I\
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A Tenepb paccMOTPUM 0COBEHHOCTU remaTo-3HLedannyeckoro 6apbepa B cpaBHe-
HUK C OBbIYHBIMU Kanunnspamu.

OObIYHbIN NAOTHBIN KOHTAKT
Kanunnnap (tight junction)
nepuuuT

Z:

/MO3roBom
Kanunnap

SHOOTENIMOLUT /)

MEXKJIeTOYHas
wenb

BHyTpeHHsIA NOBEPXHOCTb BCEX COCYAOB BbICTIIAHa 3HAOTENManbHbIMU
knetkamu. OT0 o6LLee cBoicTBO. Kpas aHOoTenuanbHbIX KNETOK B MecTax Comnpu-
KOCHOBEHUS «CLUUTbI» BENKOBLIMU MOCTMKaMKU. KOnNnM4yecTBO MOCTUKOB U MIIOTHOCTb
NPUMbIKAHUA SHAOTENMArnbHbIX KIETOK OMpeaensoT MPOHMLAEMOCTb Kanunnspos
0N BOAbl M paCTBOPEHHbIX BeLlecTB. Pasnunyune coctont B TOM, 4YTO B 6ONbLUMHCTBE
TKaHeW 3HAoTenuarnbHble KNETKM UMEKT CKBO3HbIE OTBEPCTUS-OKOLLKM (dbeHecTpa-
Lnn) OUAMETPOM OKOSO 5 HM M MEXKMNETOYHbIE LUEny WNPUHON 6-7HM unm 60-70A.
Takow pa3mep LLenun He NO3BONSET KPYMHbIM MOSIeKyrnaMm, 1, Npexae Bcero anbbymum-
Ham nnasmMbl NokmaaTb kanunnsap. Ho Boga n pacTBOpéHHbIE B Hel BellecTBa (npe-
X[e BCero Kpuctanmnoubl) Yepes 3TU NPOMEXYTKM cBOOOOHO LMPKYNMPYIOT MeXay
KPOBbIO 1 MEXKIMETOYHbLIM NPOCTPaHCTBOM. B cocynax LieHTpanbHOW HEPBHOW cuCTe-
Mbl MEXAY 3HOO0TENMANBHBIMW KIETKAMN HET MEXKKITETOYHbIX LLENEN 1 B KIeTKax HET
deHecTpaumii. AHooTENManbHas BbICTUIKA KanunmisipoB Mo3ra SIBMSETCS CrOLLIHON,
NOCKOmbKy GOKOBbIE MOBEPXHOCTU KIETOK NIIOTHO NPUTSHYTbI APYr K Apyry. BokoBble
NOBEPXHOCTY SHAOTENMANbHbIX KIMETOK «CLUMTLI» Mexay cobor HUTammu 6enka MHo-
rOKpPaTHO MepexoasalMmn U3 OgHOM MeMOpaHbl B ApYryto. OTW COEOUHEHUS MeXay
KneTkamy Ha3bIBaKOTCA NNOTHbIE KOHTaKThI (tight junctions) nnn gecmocombl.

MAOTHbIN KOHTaKT
(tight junction) NHTepaMruTaumsa

MO3roBom
Kanunnap

SHAOTENNOLNT

T

nepuymnt
e
acTpounTbl

acTpouwnTbl

NOTHbI KOHTaKT
(tight junction)

@
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[MNOTHbIE KOHTaKTbI 06pasoBaHbl HUTAMU TpaHCMEeMOBPaHHbLIX BEnKoB, TakMX Kak OK-
KMNogvH, pasHoobpasHble KnayauHbl U 3amblKaTerbHble aare3vioHHbIE MOTEKYIbI.
OcobeHHOoCTAMMN 3TUX BENKOBLIX HUTEN ABMSETCA TO, YTO OHU MHOTOKpPaTHO BXOAAT
B COCTaB MeMbpaH Grnmanexalmnx KrneTok, «ClumBasy» Ux OOKOBble MOBEPXHOCTU Kak
nockytHoe ogesino. OCHOBHbIMK 6enkamu, obecneynBaoLLMU CMblKaHWe 3HAO0TENM-
anbHbIX KNETOK 1 (hOpMUPOBaHME NIOTHBLIX KOHTAKTOB, SIBMAKOTCA KnayauH-5 n knay-
OWH-24. TINOTHbIE KOHTaKTbl HE MO3BOSSAKT BELLEeCTBaM, HaXoAsILMMCS B NpPOCBETe
Kanunnsipa cBO6OAHO NPOHMKATb B MEXKITETOYHbIE Wenu. Kpome Toro, B 3HAOTENUM
MO3roBbIX KanumnmnspoB KpamHe HWU3KOe copepkaHue MUHOLMTO3HbIX My3bIPbKOB UMK
BE3MKYyI.

npoxodsm yepe3 LUBAaHOBCKasA
CMmeHKy KneTka

cocyda | CANPT 0,
MO4YeBUHa

acTpoumt

—

acTpounT

I\

B pesynsrate eQvHCTBEHHBIN NyTb M3 MO3TOBOrO Kanumnnspa Ko BCceM Apy-
MMM KreTkam — Yepes Terno aHAoTeNnuanbHowW kneTku. Hukakoi csobogHomn anddysun.
Bce nop koHTponem. Bce BellecTBa NOCTynakoT Yepes Teno 3HAoTENVAanbHON KIeTKM
1 BECb 3TOT aKTUBHbIV 1 MaCCUBHbIN TPAHCMOPT yrnpaensem. TpaHCMnopT — 3TO 3Hepro-
3aTpaTHbIi npouecc. Bce cnctemMbl nepBUYHO- M BTOPUYHO- aKTUBHOIO TpaHcnopTa rno-
TpebnsitoT AT®, HO faxe 1 ANs TOro, YToObl MPOMCXOAMN NAaCCUBHbIA TPAHCNOPT HEOO-
X0OOMMO, BO-MEPBbIX, CO3AaTh KpymnHble 6enkoBbie MOMNeEKyIbl, KOTOpPbIE BCTpanBaoTCS
B KINETOYHYI0 MembpaHy 1 9BRsTCa cneunduyeckummn KaHanamm Anst NpoXoXaeHUst
B KIETKY WUMN U3 KNETKN OnpefeneHHbIX BeLecTs, a BO BTOPbLIX, AA obecneyeHns
OBWKEHUsI MO KaHanaMm B KINETOYHOM MeMbpaHe HeobxoaMMOo NoaAepKMBaTb rpagu-
€HTbI KOHLUEeHTpauumi. A aTo paboTa KNeTo4YHbIX HACOCOB M AOMOMHUTENbBHbIE 3aTpaThl
3Heprun. Ml notomy B 9HAOTENMAanNbHbIX KNeTkax CocyqoB MO3ra KONmM4ecTBO MUTOXOH-
apvii B 5-10 pas Bblle, Yem B SHOOTENUN Nepudepryeckmx CocyaoB. dHAoTenvarnb-
Hble KINETKMN COCyLOB MO3ra noTpebnsT Oonblue aHepreTnyecknx cybetpaTos, Yem
apyrvue asHpgotenvanbHble KneTtkn. COOTBETCTBEHHO MPW 3HAYUTENBHOM CHUXKEHWU
[OCTaBKM KMCMOPOAA U ITHKO3bl MOXET MEHATLCS MPOHNLIAEMOCTb remMaTo-aHueda-
nunyeckoro 6apbepa.

MpoxoxaeHne BoAbl Yepe3 KIEeTKU 3HOOTENUS, Kak vepe3 Nobyro Apyryto
KNeTOYHyt0 MembpaHy MpOMCXOAMT Yepe3 aKBOMOPUHbLI (CreuuanbHble KaHanbl Ans
NPOXOXAEHUS BOAbI). AKBOMOPUH — 3TO CMOXHBIV 6ENOK, BCTpaMBaeMbil B KNETOYHYHO
CTEHKY 1 UMEIOLLNI KaHan Anst NPOXoXAEeHWs MONeKyn BoAbl.

I
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Uepes aHOoTENnanbHyo KNeTky B MHTEpCTULManbHOe NPOCTPaHCTBO Mo3ra
CBOOOZHO MPOXOAST TOMBKO KUCIOpOoA, YINEKUCTbIN ra3, Boaa 1 cnvpt. M kpome Toro
B MHTEpCTULUManbHOE NPOCTPaHCTBO MO3ra U3 kanunnsipa 1 obpaTHoO nepemMellaeTca
MoyeBwuHa. lNMpakTnyeckn Bce MeMbpaHbl B OpraHu3me MMeroT Benku-TpaHcnopTeépbl
MOYEBVHbI, KOTOpble ob6ecrneunBatoT NnepemeLLeHre B NtoboM HanpasneHum, He Aony-
ckasi POpPMUPOBAHUS KOHLIEHTPALMOHHbBIX FpagnNeHToB.

MouyeBKrHa Nerko NPoxXoauT Yepes KIETOYHbIe MeEMOpPaHbI M CTEHKM Kanwnns-
POB, NMO3TOMY He SABMSIETCS OCMOTUYECKN-aKTMBHBIM BELLECTBOM B opraHusme. (Ecnm
no o6emmM cTopoHam MembpaHbl KOHLEHTpaLMsi OQUHAKOBas — OCMOCA HE BO3HUKAET.)
[1I. 5.11 Peunpkynsaums moyYeBUHbI]

Bcé 4To MMEIT 1 He MCnonb3yHT A4S CBOUX HYXK[, SHOOTENManbHbIe KIETKU
nepeaaroT «LeneBbiM NOTPEOUTENAM» — 3TO NePULIMTBI KANUITISPOB 1 aCTPOLMUTLI.
MepuunTbl — 3TO OTHOCUTENBHO MareHbKMe, OBarbHbIE KNETKU, PACNONOXEHHbIE C
Hapy>KHOWM CTOPOHLI GasansbHON MemMbpaHbl kanunnspa. B cucteme mMo3roBbix cocy-
0oB 1x MHoro. OHu nokpbiBatoT 20% NOBEPXHOCTU SHAOTENMAnNbHBLIX KIETOK Liepe-
OpanbHbIX KanUNNApoB. Ecnv B kanunnsipax CKENeTHOM MycKynaTypbl COOTHOLLEHME
nepuuuTbl: sHgoTenouuntbl coctaBngaeT 1:100, TO B MO3roBbIX kanunngapax — a1o 1:2
unun 1:4. MepuunTbl pacnonaraTcs B MecTax KOHTaKTa aHAoTenuarnbHbIX KNETOK U,
Takum 06pa3oM yCUNMBaKT COEANHEHNS SHAOTENMANBbHBIX KIETOK.

OHOoTeENMoOUNTbI CBA3aHbI C NepuuuTaMm TPeMsi TUMamMu KOHTaKTOB. OTO
LerneBble coeanHeHnst, hokanbHble aare3nmn 1 MHBarmHaumMm MmemopaHbl OHOW KNeT-
kv B norocTb Apyron. LLleneBble coegnHeHusi NpoHMLaeMbl Ans MIOHOB M HEGOMbLUNX
mMonekyn. OHM CBA3bIBAOT UMTOMMasMy AByX KneTok. dokanbHble afare3nn cosgarot
NMPOYHYK MEXaHWYECKYH CBA3b NEPULUTOB M 3HAOTENMOUUTOB. IHBarMHauum yyacT-
KOB LIMTOMNMa3Mbl OQHOM KMNETKM B OPYryto 06ecnevmBaoT MexaHnyeckoe CBa3blBaHne
N MEXKIIETOYHbIN 0OMEH BeLLECTB. QHO0TENMOLUTLI CHabXaloT NepuumuTbl BCEM He-
06X0aMMbIM ONS KU3HM, KKOPMSAT», a NEPULMTBI YCUITMBAIOT KapKacHble 1 6apbepHble
CBOWICTBa KanunnsapoB. [1py 3TOM KNETKM ONOCPenoBaHHO BIUSIKOT HA MUTOTUYECKYHO
aKTUBHOCTb, aKTMBaLMIO FeHOB U beHoTUn Apyr apyra.

Kak 1 Bo Bcex Apyrmx TKaHsX, NepuumnTbl UrpatoT BaXKHYIO POfb B aHrmore-
He3e, TaK Kak CUHTE3NPYHOT Bernku, n3 KoTopbix CTponTcsa 6asanbHast membpaHa cocy-
noB. OHM obragatoT CNOCOBHOCTBIO K COKpALLEHMIO, MOCKONbKY coagepkaT bonbLuoe
Konm4ecTBO Genka akTnHa. OTO CBOMCTBO MO3BONSET M3MEHSTb NPOCBET Kanunnsapos
1 Takum 06pa3oM perynmpoBaTb MUKPOLIMPKYIISALIMIO.

MakpodpbaranbHas aKTMBHOCTb XapakTepHa TOfbKo Ans uepebpanbHbiX ne-
pULMTOB. B KanunnspHOM ceT MO3ra OHM BbIMOSHSAIOT 3aLLMTHY PyHKUMIO. B unto-
nnasme uepebpanbHbIX NePULMTOB MHOMO NM30COM. [epyumTbl MO3roBbIX Kanumnmns-
pOB crnocobHbI K harouMTo3y 1 NPe3eHTaumMm aHTUreHoB. TakuM obpasom, NepuunThbl
obecneymBaloT 3almUTy MO3ra OT TOKCMYECKMX MOIEKys, KoTopble npeogornenu 6a-
pbep 3HOOTENMASbHbIX KIETOK.

AcTpouuTbl — 3TO KpyNHbIE KNETKM Herpornuun. Astra — no natbiHW 3Be3aa.
AcTpounTbl UMeT B0rbLIOE KONMYECTBO OTPOCTKOB, M MO CBOe hopMe HanoMUHaoT
CUSIIOLLIYIO 3Be3[y, OT KOTOPOW pacxofsTcst nyyn. YacTb OTPOCTKOB-Ny4en onneraeT
MO3roBble Kanunnspbl U NIOTHO KOHTAKTUPYET C 3HAOTENMarnbHbIMK knetkamu. MNna-
CTMHYATbIMN OKOHYaHWSIMU 3TUX OTPOCTKOB FYCTO OMfeTeHa BCS HapykHasi NoBepx-
HOCTb KanunnsipHo cetn Mo3sra. OcTanbHble OTPOCTKU-IyYN acTPOLMTOB TSHYTCS K
Tenam HeMpoHOB. MockoMnbKy Yepes CTEHKY MO3roBOro Kanunmnsipa KpoMe Kucnopoaa,
YIMEKNCIIONo rasa, MOYEBUHBbI Y BOAbI HUYETO HE MPOXOAUT, aCTPOLMTLI 4OCTaBMSAT
HerpoHaM NpakTUYeckn Bce HeOOXoaMMOe ANd XU3HU 1 NoaaepKaHusi romeocTasa.

BOAHO-3ﬂeKTp0}1I/ITHbIe HapyLleHnsa B He|7|popeaH|/|Mau,|/|v| 209



YACTb Il. M3NO0N0TNA OBMEHA XWNAKOCTU N SNTEKTPOJINTOB

AcCTpouUTbl — 3TO BaXKHeNLIas TpaHCNopTHas cucteMa Moasra, nuTaroLlasi HeMpPOHbI.

Takum 06pa3om, ecnv GOMNbLUMHCTBO KMETOK OpraHu3ma Bcé Heobxoammoe
ONs1 XN3HW BGepeT CaMOCTOATENBHO U3 MHTEPCTULMANbLHOTO NPOCTPaHCTBa, TO HENPOH
UMeeT crneumanbHylo cuctemy cHabxeHus. 3Ta cuctema LeneBoro TpaHcrnopra ot
Kanunnspa K HepoHy UMeeT ABONHOW KOHTPOIb, BHaYane BeLecTso 3abupaercs ns
npoceeTa Kanunnsipa 3HAoTeNnMarnbHbIMU KIeTKaMu, a NnoToM nepenaeTcs M3 aHAo-
TenvanbHON KINETKM acTPOLUTY U MO OTPOCTKaM acTpoumTa JOCTaBMSIETCA HEMPOHY.
Ha Bcex atanax TpaHCnopTMpyeMoe BELLECTBO MPOXOAUT Yepe3 MeMbpaHbl KNeToK 1
nepemMeLLaeTcs 3a CHET AeNCTBUS Creumdryecknx MOreKyrn nepeHoCHMKOB nnm pe-
rynMpyemMbIx KaHarnos.

AcTpouuTbl — OCHOBHasA TpaHCNOPTHas cMcTemMa Moa3ra,
nuTaroLas HeMPOHbI.

W Ha aTOM 3Tane y Kakgoro BHUMATESbHOTO YMTaTensi BO3HWKaeT BOMPOC:
Ecnu 13 MO3roBoro Kanunnspa B MHTEPCTULMIA NOYTY HAYETO He NPOXOAWT, OTKyaa Ge-
peTcst MHTePCTMLMAanbHAas XMOKOCTb MOMIOBHOMO Mo3ra Co charnaHCcMpoBaHHbLIM 3riek-
TPONMUTHBLIM cocTaBoM? Kak hopMUpyeTcsi CocTaB 3TOWM KMOKOCTU?

FemaToO-NMKBOPHLIN Gapbep.

Cpasy nomaem WHTpUry: MHTepCcTULManbHas XWUOKOCTb FOMOBHOMO Mo3ra
— 97O NUKBOP. JIMKBOP NMPOM3BOAAT XOopuodarbHble CMETEHNSs, PacrnofnoXeHHbIe BO
BCEX YeTbIpPeX XenyAo4vkax ronoBHOro Moasra.

cybapaxHouaanbHoe NPoCTPaHCTBO
AN

CaruTTanbHbIN == NaxvMoHoBbI
CHHyC rpaHynaumm

SN

1)
oraepcrne S

JINKBOPHbIE LUNCTEPHbI A
MOCTa 1 OCHOBaHMA MO3ra

N

) oTBEpCTUA
niolwKa
| MaxaHau

JInkBOp ABWXKETCS MO CUCTEME XEMNYAO4KOB Mo3ra. 13 6OKOBbIX XKeryao4ykoB
Yepes oTBepcTUs MOHpPO B TpeTuiA enyao4ek, aansiue no CunbsmeBy BOLONPOBOAY
B YETBEPTHIN Xemnyao4dek, a 3aTeM yepes [iBa OOKOBbIX 0TBepCTMA JTiowiKa 1 cpeamH-
Hoe oTBepcTue MaxaHau B HDKHEM Mapyce MO3XKe4yka TeYeT B OONbLUyH LIMCTEPHY,
1 ganee B cybapaxHomganbHble NpOCTPaHCTBA U 3anornHsAeT Bce cBobogHOe MeCcTo
MeXay MO3roM 1 Yepernom.
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CMeHKAa 80pCUHKU B80pPCUHKA xopuoaaﬂbHoeo cmeHKa )Kenyaotu(a
a cniiemeHuA Mo3ea

sneHanMounTbI

GunbTpaumna

Ho He meHee BaXXHO TO, YTO O4HOBPEMEHHO C 3TUM ABMXEHUEM, JIMKBOP
npoxognT Yepes npoHnuaeMyro aneHanmMy MO3roBbIX XKenyao4vkoB, KakK BOA4A CKBO3b
NMEeCOK W 3anorHAET BCE MEXKITETOUYHOE NPOCTPaHCTBO Mo3ra.

carmTTanbHbIN CNHYC MaXMOHOBbI rpaHynALUNnN

< TBepAas Morosas
ono'-l Ka

cybapaxHoupanbHoe
NPOCTPaHCTBO

nepuBackynspHoe
NPOCTPaHCTBO

Kopa

MO3r

6enoe
BeLLecTBO

Jlumdpatryeckon cuctembl B Mo3ry HeT. HO 3aTo BOKpYT KaXAoro KpoBeHOC-
HOro Cocyfa Mo3ra eCcTb NepuBacKynspHOe NPOCTPaHCTBO. OTO NPOCTPAHCTBO UrpaeTt
porb ApeHaxHoW cucTeMbl. Cioga BbIXOOWT NIMKBOP M3 TKaHU MO3ra v BOOMb COCY-
[OB OBWXKeETCS 13 rmybuHbl MO3ra Hapyxy, K cybapaxHouaanbHbIM MPOCTPaHCTBaM.
M3 cybapxHompganbHOro MpocTpaHCTBa JIMKBOP BCAacChbIBAETCS B BEHO3HYH CUCTEMY
cneumanbHbIMM 06pa3oBaHUsiMU. OTO [1axMOHOBbI rPaHYNALMKU, OHU PACMONOXEHbI
no cpenHen 1 3aiHel TPETU carmTTanibHOro CUHyca.

JInkBOp, HaxoaALWMINCS BOKPYT Mo3ra B cybapaxHomaanbHbIX MPOCTPaHCTBaxX
urpaeT porb ruapoamopTm3aTopa, 3almias Mo3r OT NOBPEXAEHNI MPY PE3KUX TONY-
Kax, yaapax U U3MeHEHUsIX CKOPOCTW. [103TOMY He CrULLKOM WHTEHCUBHBIV yaap no
ronose, BeAET K OBWXEHUIO BCEro Mo3ra OAHOBPEMEHHO, BMeCTe C Yepernom 6e3
MrHOBEHHOW fedhopmanum Kakor-nmbo ero Yactu npuv yaape. Ho camoe nHTepecHoe
naxe He aTo. MNMpeacraBbTe cebe Menya3y, KoTopasi, He Npunaras HUKakmx YCUImmn ceo-
60oaHO «napuT» B TorLLe Bogbl. OTO BO3MOXHO NMOTOMY, YTO NIIOTHOCTL Tena meay3bl
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He OTNMYaeTcst OT NAOTHOCTM MOPCKOWN BOAbI Y MOTOMY OHA HE TOHET U He BCMIbIBaET.
Mepny3a B okeaHe HaxoomuTCA B COCTOSIHUM HEBECOMOCTU. Bec y mey3bl BO3HUKAET,
TOMbKO Korfa e€ goctanu U3 BoAbl. [1NOTHOCTE MO3ra NoYTU He OTNIMYaEeTcs OT MIoT-
HOCTM nukBopa. PasHuua nnotHocTeln He npeBbiwaeT 4%. B coctoaHumn dmsmono-
rMYeCcKOM HOPMbI Kaxkaas KreTka Mo3ra HaxoauTCs B COCTOSIHUM HEBECOMOCTU Kak
Mefy3a B okeaHe. OTO KOHCTPYKTUBHOE peLleHMe MaKCMMarbHO 3KOHOMUYHO. Ecnn
©Obl aKCOHbI U AEHAPUTBLI HEMPOHOB, Y BLIPOCTbI KNETOK HENPOTMMKN JOMKHbI ObInv Npo-
TUBOCTOATb rpaBmUTaLUM, 3TO Obl NOTPEOOBANO MHOTOKPATHOIO YCUITEHNST KAPKACHbIX
CBOWCTB KNeToKk mo3ra. BoamoxHo, ans obecneveHnsa HagexHon paboTbl Mosra npu-
Lnock Obl AONTM 4O MIOTHOCTM, CPAaBHUMOM C NIIOTHOCTHIO KOCTHOW TKaHW. LienbHo-
KocTaHas ronosa gobasuna 6bl HaM Npobrnem, HO K cyacTblo Bcé obolunock. Moar
YyernoBeka U3BMEYEHHbIN 13 Yepena, BecuT okoro 1,5kr, HO BHyTpuY Yepena, napswmn
B nukBope mMo3r BecuT Bcero 25r OcobeHHOCTb TpaBMaTU4eCKMX NOBPeXAEeHUIN MO3-
ra obycrnosneHa TeM, YTO BECb MO3I BMECTE C JIMKBOPOM ABWXETCS NPU MOMyYeHUn
TpaBMbl kak ogHo uenoe. JAl nnn amddysHoe akcoHanbHoe NoBpexaeHne BO3HU-
KaeT Mpu O4YeHb ObICTPbIX YCKOPEHMSX, Yalle BCEro CBA3aHHbIX C TPaHCMOPTHbIMMU
NPOUCLUECTBUSIMU UMW MUHHO-B3PbIBHBIMY MoBpexaeHuamu. Mexay crnosimm ceporo
1 6enoro BeLlecTBa CyLLECTBYIOT HEGOMbLUME pa3nmyms B NAOTHOCTU. OTW pasnuuusi
B MIIOTHOCTU HE NPYBOAAT K CMELLEHWNIO CMOEB APYr OTHOCUTENBHO Apyra npu o0bly-
HbIX, ObITOBbIX NOBpeXaeHusX. Mpu BoMbLUMX CKOPOCTAX Ha aBTOTpaHCMopTe, Npuv
XKENe3HOOOPOXKHbIX KPYLLEHUAX BbICOKOCKOPOCTHbLIX MOE340B M aBuakatacTpodax
NPOUCXOOUT MTHOBEHHAsi OCTaHOBKA ABWXKYLLIEroCs Mo3ra U CMELLIEHNE CIIOEB CEPOro
n 6enoro BellecTBa Apyr OTHOCUTENbHO Apyra. MNpy 9TOM TuMe NoBpeXaeHNs akco-
Hbl OTPLIBAKOTCSA OT TeN HEMpPOHOB. [Ipyron BapnaHT NOBPEXAEHNA MOo3ra — 3TO «Mo-
BpexXaeHvie oT NpoTMBOyAapa» B MexayHapoaHbIX nybnukaumax npuHATO NCMoNb3o-
BaHVe hpaHLly3cKkoro TepmmHa coup-contrcoup (yaap-npotusoyaap). MNMpuHumn atoro
NOBPEXAEHNS NETKO MOHATb, €CNUN B3ATb CTEKIAHHYI0 GaHKy C NIMOTHOWM KPbILLKON 1
3anonHUTL BOAOM TakK, YTOObI NOA KPbILLIKOW OCTaBaniocb CBOOOAHOE MPOCTPAHCTBO.
Mpu NNaBHbIX 1 MeANEeHHbIX ABWXKEHUAX GaHKM ypoBeHb BOAbl FOPU3OHTANEH U He-
noaswxkeH. MNpu peskom, ObiICTpoM ABVkeHUN BaHKM Boaa «OynTbixaetcs». B MOMeHT
Havana ABWXeHWs Boa CMeLLaeTCs K 3aiHEN, N0 X04y CTeHKe, @ B MOMEHT OCTaHOBKM
HaKaTbIBAETCHA Ha MEepenHo CTeHKY. MOXHO NpeacTaBuTb, YTO Bbl CTOMTE B BaroHe
noesaa, He AepXacb 3a MOPYYHWU, U OT Bac NPOTSHYTbI ABE HUTOYKM, OA4HA K nepea-
Heln CTeHke, a BTopas K 3agHel. Ecnu noesn pesko TpoHeTcs, Bac oTbpocuT Has3az 1
ob6opBeTcH nepefHsAst HUTOYKA, a Kora GbICTPO 3aTOPMO3WNT, Bac LLUBLIPHET Brepes, Bbl
CTYKHETECb O MEPEAHIO CTEHKY, M MOPBETCA 3a4HsA HUTOYKa. Mpu yaape no ronose,
BHe3anHoe ObICTPoe Havarno ABWXEHWsI Yepena NPUBOAUT Ha CTOPOHE MPOTUBOMOMNOX-
HOW yaapy K ero MrHOBEHHOMY «OTpbIBY» OT MO3ra, YTO CO3[aeT pa3pexeHne Mexay
MO3rOM 1 YepEnoMm B 30He, MPOTMBOMOSIOXKHON yaapy. 3atem, Korga Yepen pes3ko ocTa-
HaBNMBAETCS, MO3T YAAPSAETCS O BHYTPEHHIO MOBEPXHOCTL Yepena.

Bosspalyasch k goktpuHe MoHpo-Kennu: o6bém nonoctn yepena — npu-
MepHo 1600-1700 mn; okono 150 mn 3TOM EMKOCTU 3aHMMAET FIMKBOP, OocTarbHasi
YacTb MPOCTPaAHCTBA 3aHsiTa roroBHbIM MO3roM. JIMKBOP 3anornHSAEeT Xenyooyku ro-
JIOBHOIO MO3ra, LIMCTEPHbI 1 cybapaxHomaanbHOe NPOCTPAHCTBO BOKPYT FOMIOBHOIO U
CMWHHOro Mo3ra. Bce aTn npocTpaHcTBa coeanHeHbl Apyr ¢ ApYroM, NO3TOMy AaBre-
HMe XXMOKOCTU NUKBOPA pacnpenensierca paBHOMepHo. B Hopme BbipaboTka nukeo-
pa 1 ero peabcopbumsa SBMAOTCS 04EHb TOYHOW CaMOoperynypyoLLencsa CUCTEMON, 1
OaBreHve NIMKBOpa NoaaepKMBaeTCA Ha MOCTOSIHHOM YPOBHE.
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Kaxxpas kneTka mo3ra HaxoguTCcA B COCTOSIHUM HEBECOMOCTU

Macca mo3ra okono 1,5kr,
HO NapsilLUK B INKBOPE MO3r BeCUT Bcero 25r

XopuoungHbie cnreTeHns ronoBHOro Moa3ra.

OTO coCyauCTble CNMETEHNS, PACMONOXEHHbIE BO BCEX YETbIPEX XKEmnyaou-
Kax. XopuouaHble CNreTeHns npunexar K CTEHKaM >ernyJo4koB Mo3ra U He npensiT-
CTBYIOT ABWKEHWIO NMMKBOPA MO Xenyao4ykoBon cucteme. OBpasHo roBopsi, CnieTeHns
COCY[0OB MOMELLIEHbI B «4eX0n» 13 0cobor TkaHK, KoTopasi Ha3blBaeTCs «3aneHauma
XOPUONAHBIX CnneTeHuny. MNoBepXHOCTb XOPUMOMAHLIX CMNeTeHun, obpalleHHas B
NPOCBET KENyLO4YKOBOW CUCTEMbI MHOTOKPATHO YyBENnuMyeHa 3a CYET OrpoOMHOro Ko-
nuyecTBa M3rMboB 1 cknagok aneHaumbl. Kpome Toro, BCS MOBEPXHOCTb 3NeHAUMbI
XOPUOUAHBIX CMNETEHUI NOKPbITA BOPCUHKaMM, MO CBOEMY YCTPONCTBY MOXOXUMU Ha
BOPCWHKM KULLIEYHOTO anuTenuns. BopcuHka aneHaMMbl — 3TO NanbLUeBUOHBIA BbIPOCT,
BHYTPM KOTOPOro MPOXOAUT KPOBEHOCHbLIA Kanunnsap, obpasytowuii netno no dop-
Me COOTBETCTBYHOLLYIO BHYTPEHHEMY MPOCTPAHCTBY BOPCUHKU. 3agava XOpronaHbIX
crnneteHni — BbipabaTbiBaTh nmkBop. K nukBoOpy npupoda npeabsaBnseT BbICOKME
TpeboBaHWs, NOCKONbKY NMKBOP — 3TO Cpefa, B KOTOPOW XUBYT U paboTaloT Henpo-
Hbl rOfIOBHOrO Mo3ra. Jllo6oe HapyLueHne paboTbl MO3ra B YCNOBUSX OUKOW NpUpoabI
CMepTenbHO OnacHo. IBonuMs ObICTPO 1 6e3XKanocTHO BbIOPaKOBLIBAET TEX, KTO HE
MOXeT obecneunTb HagexHy paboTy moasra.

Cocyguctas u KanunnspHas ceTb XOPUOUOHbIX CNAETEHUN HUYEro 0COBeH-
Horo coboi He npeacTaBnser. B oTnnyne oT CoCyaAMCTON CETU FONOBHOIO MO3ra, rae
CTeHKa Kanunnsapa siBnseTcsl reMato-aHuedanmyeckum 6apbepoM 1M HUYEro kpome
KMcriopoga, yriekucroro ra3a v Boabl Yepes cebs cBobogHO He NponyckaeT, kanwri-
NApbl XOPUOUAHBLIX CMNETEHUA MOXOXM MO CBOEMY YCTPOWCTBY Ha OGONbLUMHCTBO
KanunnsapoB opraHuamMa, OnucaHHbIX BO BTOPOW rnaBe BTOpon Yactu kHurm [11.2.2.1
YcTporcTBo Kanunnspal. QHaoTenvanbHble KNeTky KanunnspoB XOPUOWAHbBIX crire-
TEHWUIN UMEIOT CKBO3HbIE OTBEPCTUSA-OKOLLKM (peHecTpaumm) AMameTpoM OKOMo 5 HM
N MEXKMNETOYHbIE LUenn LWMPUHON 6-7HM 1nu 60-70A. Takoit pasmep Lwenu He no-
3BOSSIET KPYMNHbIM MOSEeKynam nokuaate Kanunnsp. Ho Boaa v pacTBOPEHHbIE B HEN
BelLleCcTBa (npexae BCEero rmoKo3a U ANeKTponuThl) Yepes 3T MPOMEXYTKU CBOGOAHO
LMPKYNMPYIOT MeXOy KPOBbIO U MEXKMETOYHbIM NMPOCTPaHCTBOM. Bcsi oTBeTCTBEH-
HOCTb 3a Ka4eCTBO NMKBOPA NEXWT Ha KreTKax aneHAnMbl XOPUOAUHBIX CrNETEHNI.

KneTku aneHgUMBbI.

KneTkn aneHonmMbl — aNeHAMMOUNTLI MO CBOMM OCOBEHHOCTAM M aMOpwmo-
HanbHOMY MPOVCXOXAEHNIO ABMAKOTCA KneTtkamu Hewrpornuun. o cBoum dyHKUmO-
HanbHbLIM 3a4a4am aneHanMa Noxoxa Ha aNUTENManbHyo TKaHb, MOCKOMbKY HAXOaWT-
CS1 Ha rpaHnLe Cpen 1 OTAENsIET NMMKBOPHbIE NPOCTPAHCTBA XEeNy4o4KOB OT BELLeCTBa
MO3ra 1 MOKpbIBAET COCYANCTbIE (XOopuomnaHble) cnnetenus. MNMoytu Be3ge aneHauma
— 3TO OAIVIH CIOW KNETOK LunuHapudeckon hopMbl. B obnacty Bogonposoaa v npune-
Xawmx K Hemy 3oHax Il n IV xxenygoykoB Mo3ra oHa MOXET ObITb MHOTOCIIOMHOW.
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OneHanma, NokpbiBaloLLas BHYTPEHHIOK MOBEPXHOCTb CTEHOK JKEMyO404KOB
MO3ra BbIMOMHAET OMOPHYH0 U pasrpaHuyunTENbHY0 YHKUMK. 34ecb HET GasanbHoN
MeMOpaHbl 1 MOTOMY OTIIMYNS ANEHONMbI XEMNyA04YKOB OT ANUTENMarnbHOW TKaHW oYe-
BUAHBI. Mexay cocefH1MM KneTkammn eCTb CBA3YIOLLME MOSICKU, HO MIOTHbIE COeAnHe-
Hus oTcyTCTBYHOT. LLenn mexay knetkamu no3BonsitoT NIMKBOPY NPOXOAUTL B MEXKIE-
TOYHOE NPOCTPaHCTBO MO3ra Kak BoAa B MECOK.

Ha 60KOBbIX MOBEPXHOCTAX AHA TPETLErO Xeryaoyka ronoBHOro Mo3sra Ha-
XOOATCH TAHULMUTLI — 3TO OCOOLIV TUM ANEHAMMOLMTOB. OTW KIETKM Ha KOHLEe, obpa-
LLIEHHOM B CTOPOHY MO3ra, UMEHT BETBALLMUIACS OTPOCTOK, NMPUMbIKAIOLLMIA K HEAPOHAM
N KPOBEHOCHBIM cocyfam. OTU KMEeTKM nepenarT MHOopMaumio O cocTaBe nyKBopa
K sapam gmauedanbHorn obnactu. Anenarma, NokpbiBaoLwas XopuongHble (Cocyau-
CTbl€) CMNETEHUS MO CBOEWN CTPYKTYPE HACTOMBLKO NOX0Xa Ha OAHOPAAHLIV LIMIUHAPK-
YeCKUI ANUTENUIA, YTO MEXAY MMCTONOraMun HET €AUHCTBA MHEHWI U YacTb SKCNEPTOB
CUMTAIOT ANEHONMY XOPUOUAHBIX CMINIETEHNIA ANUTENUEM.

FemaTo-nUKBOpPHLIN Gapbep.

[emaTo-nMKBOPHbLIN Bapbep — 3TO ANeHAMMa XOPMONAHbIX CneTeHni. MNpuH-
LMN NOCTPOEHUS Y 3NEHANMbI XOPUOUAHBIX CMNETEHUA TaKOW e, KaK OOHOPSAHOro
anutenus. Ha 6a3anbHon MembpaHe pacrnonoXeH OAuH Crov MMOTHO NMpuneXalumx
OPYr K Opyry KNeTok.

BOPCMHKA XOPUOZAANIbHOrO

0ObIYHbIN creTeHus
Kanuanap CTeHKa
nepuumnT BOPCUHKN

MNOTHbIE KOHTAKTbI

MeXKneTo4yHaAa

wenb 7 aKTMBHBIN TPaHCMopT

(cekpeuua nMKBopa)

BazanbHasi MembpaHa SBNSETCS NPEMMYLLECTBEHHO CTPYKTYPHBLIM 3neMeH-
TOM M BbICOKOMPOHMLI@eMa A BOAbl U BCEX PACTBOPEHHbIX BeLlecTB. KneTku anex-
OVIMbl XOPUOMAHBIX CNMETEHVI OYeHb NNOTHO Npurnexar Apyr K Apyry 60koBbiMuK no-
BEPXHOCTSIMU 1 UMetoT nHTepgurntauum. Kpome Toro, 6okoBble MOBEPXHOCTM Brivixe
K anvKanbHON NOBEPXHOCTY MIIOTHO CLUMTLI Mexay Cobon GenkoBbIMU HATAMU. ITK
COeAMHEHUs KINETOK HasbIBAOTCA NMOTHblE KOHTaKThI (tight junctions) unn gecmoco-
Mbl. Mbl yxxe BCTpedanu Takor TUM COeQUHEHMS KINETOK Y BCaCbIBaOLLEro anuTenus
KVLLEYHMKA 1 3HOOTENMarnbHbIX KNETOK MO3roBbIX KanumspoB U SHOOTENUS noveyd-
HbIX KaHanbLeB. [Npupoga «CluMBaeT» KMeTku BCachlBaOLLMX U CEKPETUPYIOLLMX NO-
BEPXHOCTeN Bcerga, korga TpebyeTcst CTPOrmii KOHTPOMb KayecTBa CeKpeTMpyemon
UNM BCacbiBaEMOW XNAKOCTU. Kpome Toro, co CTOpoHbI 6a3anbHOM MeMOpaHbl KIeTku
aneHaMmbl 06pasyloT nepennetarLmecs BolpocThl (6aszanbHbin NadbupuHT). Mo no-
BEPXHOCTM 3MeHAVIMbI COCYANCTbIX CMMETEHNIN NEPEMELLIAOTCS YNIOLLEHHbIE OTPOCT-
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yaTtble kneTkm Konbmepa. Knetkn Konbmepa nvetot ©onbLIoe KONM4YEeCTBO SIM30COM,
KOTOpble MO3BOMST UM BbINOMHATL (PYHKLMIO Makpodaros.

MOSIOCTb MO3rOBOTO XKeJTyA0UKa
/luKkeopa )

MNOTHble
KOHTaKTbI [ npoayKl.,(UFIl

nHTEPAUTUTALNN

(akmueHbil mpaHcnopm )
BHYTPEHHEe NPOCTPAHCTBO BOPCHHKN

AnvikanbHas NOBEPXHOCTb KMETOK 3neHAMMbl COCYAUCTbIX CMAeTEeHW no-
KpblTa MUKPOBOPCWHKaMW, YBENUYMBAIOLLMMW NOBEPXHOCTb, Yepe3 KOTOPYH Mpouc-
XOOMT Cekpeums NMKBopa. ANeHAMMOLMTHI, MOKPbIBAKOLLME NOBEPXHOCTb COCYAUCTBIX
CnneTeHn cogepxar 6orbLLOe KONMMYECTBO MUTOXOHAPWUIA, Pa3BUTLIN CUHTETUYECKUIA
annapart, MHOrouMcreHHble Ny3blpbKi 1 M30CoMbI. LiuTonnasva aneHaMmoLmnToB co-
OEepX1T PasBuTYIO 3pracTonnasmy 1 pasnmyHble BKIIOYEHUS.

Cekpeuus nukeopa.

Cekpeuuns nMKBopa — 3TO aKTUBHBIN 3Hepro3aTpaTHbIv npouecc. B ocHose
nexuT paboTa Kanuin-HaTpueBbIX HACOCOB, KOTOPbIE NepeMeLLaloT HaTpUiA N3 KNeTok
3MeHAVMbl COCYANCTbIX CMETEHMI B MPOCTPAHCTBO XemnyAo4koB Mo3ra. Benep 3a Ha-
TPUEM CrieayroT NOHbI XITopa, BOAA, M BCe OCTarnbHble COCTaBMnsoLLme.

CIOTHbI KOHTaKT )

NPOCBET XKENYAYKA MO3rA
MPOCBET BOPCUHKN

1

[ns Toro 4ytoGbl CUCTEMbI MEPBUYHO- U BTOPUYHO-aKTUBHOMO TpaHCMop-
Ta pabotanu, pacxogyetcs AT®, HO M MACCUBHbIN TpaHCNopT Toxe TpebyeT 3aTpar
3HEPrnn: BO-NEPBbIX, HYXXHO CUHTE3MPOBATbL KPYMHbIE 6EMKOBbIE MOMEKYrbl, KOTOPbIE
BCTPaMBaOTCA B KIMETOUHYIO MEMBPaHY ¥ ABMNATCSH CrieLMdUIecKMI KaHanamm ans
NPOXOXKAEHWUSA B KIETKY UMW U3 KNETKM OonpedeneHHbIX BeLwecTB, a KpoMe Toro, Ans
obecneyeHVst ABWKEHMS MO KaHarnam B KNeToYHo MembpaHe Heobxoaumo noaaep-
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XMBaTb rPagMeHTbl KOHLEHTPaLWIA, KOTOpble co34atTcst paboTow KNETOYHbIX Haco-
COB 1 TPeOYHOT JOMOMHUTENBHbIX 3aTPaT 3HEPrun. 1o3ToMy B KINeTkax aneHanMbl XO-
PUOVIAHBIX CNIETEHUN COAEPXKUTCA BOMbLLOE KONMMYECTBO MUTOXOHAPUA. DTU KNETKU
noTpebnsAlT OonbLIOe KONUMYECTBO 3HepreTnyeckux cybctpatoB. COOTBETCTBEHHO
NpwY 3HAYUTENBHOM CHWDKEHUW JOCTaBKM KUCIIOpOAa U IMOKO3bl MOXET MEHSATHCS CKO-
pocTb nukeoponpoayummn. MNpoxoxaeHe BoAbl Yepes KMNeTku aneHAUMbI, Kak Yyepes
nobyo Apyryto KNeTouHyt MemMOpaHy NMpOMCXOAUT Yepe3 akBOMOpUWHbI (crneunanbs-
Hbl€ KaHanbl Ans NPOXOXAEeHUS BOAbI).

CkopocTb cekpeuummn nuksopa okorno 500 mn/cyT, a EMKOCTb NMUKBOPHON CU-
ctembl 150Mn. PaBHOBecKe Mexay Npoaykuuen n peabcopbumer nukeopa gocTura-
eTcs 3a CYET paboTbl MNaxMOHOBBIX rPaHyNALMA B CPEAHEN N 3adHeN TPETAX carut-
TanbHOro CUMHyca.

CocrtaB JNTIMKBOpPa u nna3mbl

KoHueHTpaumsa (mEqg/Kg H20)
BELLEeCTBO nnasma NVKBOP
Na 150,0 147,0
K 4,63 2,86
Mg 1,61 2,23
Ca 4,70 2,28
Cl 99,0 113,0
docatbl HeOpraHUyH. 4,70 3,40
AMUHOKMCIOTHI 2,62 0,72
OcMonsAnbHOCTb 289,0 289,0
pH 7,397 7,307
PCO2 mmHg 41,1 50,5

FemaTto-3Huecpanuyeckun 6apbep n Metabonusm mo3sra.

Bce no3BoHO4YHbIE MMEIOT remaTto-aHuedanuyeckuii 6apbep 1 310 onpeae-
NSIeT OTNNYNS B OpraHmn3auMm metabonvama mMosra B CPaBHEHUM C METAbONM3MOM
Opyrux TkaHen 1 opraHoB. [MaBHOe OTnn4YMe — 3TO MeXaHu3M AOCTaBKN HYTPUEHTOB.
Y Bcex ocTarnbHbIX TKaHEW KNETKM MOMy4atoT NUTaHWE U3 OKPYXKaroLLEero npocTpaH-
ctBa, [Ons GonbWMHCTBA KMETOK 3TO MHTEPCTULUMarnbHOE NPOCTPaHCTBO, @ KMETKM
AMUTENNSA TOHKOO KULLEYHUKA 1 MPOKCMMAIbHOTO M3BUTOTO KaHarnbLia MNOYeK 1 U3 Xu-
Myca 1 cpunetpata. [locTaBKoOM HYTPMEHTOB 1 NOAAEPXKaHNEM HOPMarnbHOTO MOHHOTO
cocTaBa MHTEPCTUUMANBHOM XNUOKOCTU BOKPYT HEMPOHOB 3aHATLI MMarbHbIe KNETKM
1, B NEpBY0 ovepeb acTpoLmnThl. ACTPOLMTLI Yepes CBOM «nanku-LynarnbLay 3abu-
patoT Bce HeOOX0AMMOE NS XU3HU HENPOHAa M3 MO3rOBbIX KanumnsipoB 1 Mo cneum-
anbHbIM OTPOCTKaM JOCTaBNSAT K Tenam HeVpOHOB.

Mo oTHOLLEHMIO K CBOEW Macce MO3roBas TkaHb NOTPEGNSET OrPOMHOE KO-
nnyecTBo 3Heprun. Mosr — ato 2% ot maccel Tena n 20% MUHyTHOro o6bEma KpoBO-
Toka n 20% noTpebneHust knucnopoda. 3HauMTenbHas YacTb SHEPTrUM pacxopyeTcs
Ha ANeKTPUYECKYH0 aKTUBHOCTb Mo3ra. locne Kaxgoro umnyrnsca-curHana Tpebyercs
BOCCTaHOBIEHWE NOTPaYEHHOr0 MEMOPaAHHOIO MoTeHUMana, a 9To SHepro3aTpaTHas
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pabota K-Na HacocoB. Mo coBpeMeHHbIM AaHHbIM 3HEproTpaTbl MO3ra He O4eHb
CUIIbHO M3MEHSIIOTCA MPU aKTMBHOW paboTe MO CPaBHEHWIO CO CPEAHVM YPOBHEM
B Mepvoabl Nokos u otabixa. [10 AaHHbIM MO3UTPOHHO-3MUCCUMOHOW ToMorpadum 1
PYHKLMOHANbHOM MarHUTHO-PE30OHAHCHOM ToMorpadun Npyv UHTEHCMBHOW MbICIV-
TenbHOM paboTe yAaeTcsi BbISBMATE MaKCUMarnbHO aKTUBMPOBAHHbIE 30HbI KOPbI U
30Hbl OTHOCUTENBHOTO MOKOSA B 3aBUCUMOCTM OT TUna peluaembix 3agady. OCHOBHbIM
WCTOYHVMKOM 3HEpruyM Ans mMo3ra ABMASeTCH adpoOHbIN rMukonm3. BaxHo NOMHWTH,
YTO ANS YTUNM3aLMK [IOKO3bl MO3TY MHCYNNH HE HyXeH. B KpuTuyecknx ycrnoBusix,
Hanpumep Mpuv rofogaHny Mo3r MOXET MCMOSb30BaTh anbTepHaTUBHbIE MCTOYHMKM
3Heprun. BTO Npexae BCEro KETOHbI, aKTaT, aueTar, XXUpHbIe KUCMOTbl cpegHen Anu-
Hbl (8-10 aTomoOB yrnepoga B Lenu) 1, BO3MOXHO HEKOTOPbIE aMUHOKMCITOThI.
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lll.1 OTék mo3ra unu «4to nossoneHo KOnuTepy, — He NO3BONEHO OLIKY»

JTroBoli oTéK — 3TO yBENMYEHNE KONMYECTBa BHECOCYANCTOW XUAKOCTU. Bo3-
MOXHbI ABa BapuaHTa Unm ux covetaHune, 1 — n3bbITOK XXUOKOCTU B UHTEpPCTULIMANb-
HOM NPOCTPaHCTBE, 1 3TO Hambonee YacTbii BapuaHT, 2 — HabyxaHve KneTok, aToT
BapyaHT MOXeT HabnoaaTbCsi Npy WeMUK, OTPaBIEHNSIX N MHTOKCUKaLMAX. Bo3amodx-
HO 1 coveTaHue AByX BapuaHTOB. N30bITOK XXUAKOCTN B MHTEPCTULIMANBHOM NPOCTPaH-
CTBe — 3TO Hamnbonee (PU3MONOrMYHOE COCTOSIHME U, HABEPHOE, NOO0E akTUBHOE Cy-
XOMyTHOE XMBOTHOE MHOFOKPATHO MPOXOAUT Yepes aTu cocTosiHus 6e3 yuepba ans
300poBbs. MOXXHO BCMIOMHUTL BepOniooB Nepes NoXoA0M, XKUTENEN Xapkux cTenew n
CaBaHH, NpULLIEALIMX Ha BOAOMOW UMM Hac BO BPEMS OMNToro v NPUSITHOTO YaenuTus.

B onpegeneHHbix npegenax nmobas TkaHb, KpOME MO3ra MOXeT besonac-
HO HakannmeaTb XWAKOCTb B MHTEPCTUMUMANbHOM MpocTpaHcTBe. Mosr He MOXeT.
M3-3a TOro, 4to Mo3r B Yepene. TkaHb Mo3ra MOXeT 6e3HaKka3aHHO yBENMUYUTL CBOW
06BbEM COBCEM-COBCEM HEMHOTO, M TO 3@ CYET BbITECHEHUSA NTMKBOPA M3 JNIMKBOPHbIX
NPOCTPaHCTB M HEKOTOPOIO CAABMEHNS COCYANCTON CUCTEMbI, B OCHOBHOM BEHO3HOM
Yactu. B atom cyTb AokTpuHbl MoHpo-Kenw.

OTék Mo3ra — 3T0 yrpo3a NoBbILLEHNS BHYTPUYEPENHOIO AABMNEHNS UM AUC-
noKaumun 1 BKITMHEHMS BellecTBa Mo3ra. B ob6oux cryvasx HapyLmMTCs KanummnsipHbIn
KPOBOTOK M NPOM30MAET rmbenb HEMPOHOB. IMEHHO NO3TOMY y Mo3ra ocoboe cTpoe-
HVe KanunnspoB, remaTto-gHuedannyecknii u remaTo-nMKBOpHbIN 6apbepsl.

Mo MexaHn3my hOpMUPOBAHMS OTEKA MO3ra MOXHO BbIAENUTL HYETbIPE TUNA.
OuyeBunaHO, YTO B yCrnoBusix 60ne3H BO3MOXXHO COYETaAHNE HECKOMbKUX MEXaHU3MOB.

- Ba30reHHbIN | - LIUTOTOKCUYECKUI | - UIHTEPCTULMANBHBIA | - OCMOTUYECKIIA

Y pa3HbIX BUOOB OTEéKa Mo3ra OTNM4arTCs CKOPOCTb pasBuUTUA, rokanusauma n me-
TOAbI NNeYeHu4.

BasoreHHbIM OTEK Mo3ra.

Camblli YacTbIi BapMaHT OTEKa Mo3ra — 3TO Ba3OreHHbl OTéK. NpuunHa
— HapyLleHne CBOWCTB remaro-aHuedanuyeckoro 6apbepa, TO eCTb MOBbILLEHNE
NPOHMLLIAEMOCTM MO3roBbIX KanumnnsipoB. Kak TOMbKo 4epe3 CTEHKY KanummsipoB BO
BHEKIMETOYHOE MPOCTPAHCTBO BbIXOAST Mtobble pacTBOPEHHbIE B MNia3ve BELLECTBa,
KONMMYEeCTBO BOAbI B MHTEPCTULMM MO3ra yBENUYMBAETCS, @ 3To Hegonyctumo. Ecnv B
MO3re B3anMOAENCTBUE CUCTEMbI KanUnnsap-UHTEHCTULMIA CTAHOBUTCS TaKUM Xe, Kak
B APYrmX TKaHAX OpraHmMama — 3T0 yrposa Ans xu3Hu. OnacHoCTb 3aBUCUT OT Konuye-
CTBa NOBPEXAEHHBIX KanunmnspoB, UK KanunnspoB C BO3HUKLLEN NPOHMLLAEMOCTbIO
Anst mobbix pacTBOPEHHbIX BeLLECTB. BasoreHHbI 0TEéK 0ObIMHO Goree BblpaxeH B
6enom BeLLecTBe rofloBHOro Moa3ra.

MapocTaTuyeckmin oTEK Mo3ra — 3TO OMH U3 BapMaHTOB BAa30reHHOro OTEKA.
OTOT BapMaHT OTéka Mo3ra MOXeT HabnoaaTbCs Npy OCTPOW 3MoKa4eCcTBEHHOM ap-
TepvanbHON rmnepTeH3nn. BosHukaeT B pesynsrate nNpaMon nepegayun ruapocratu-
YeCKoro AaBrneHns Ha Kanunnspbl roNoOBHOrO Mo3sra. B ocHoBe naTtoreHesa runepreH-
3MOHHON 3HLedanonaTnm NeXnT cpbiB ayToperynsumum ToHyca MO3roBbIX apTepuorn v
opMUpoBaHMe Ba3oreHHoro oTéka moara. [Mpun aknamncum 6epeMeHHbIX B CTPYKTYpe
cmepTHocTn 40% coctaBnseT popMyMpoBaHue MMNePTEH3MOHHOW 3JHLedanonatmu,
npueedLlen K OTEKY MO3ra U HapyLLEHWIO MO3rOBOro kpoBoobpalleHns. B koHTekcTe
OaHHOM kHUrM obpallaem Balle BHUMaHMeE, YTO rMapoCcTaTUYECKMn OTEK MO3ra Yalle
BCEro pasBuBaeTcs Ha ¢oHe runepeonemun. B nepByto odepenb 3TO OTHOCUTCH K
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aknamncum GepemeHHbIX. [napocTaTnyecknin OTEK Mo3ra MOXET (DOpMMPOBaTbCH
NPV HapyLLUEHMN BEHO3HOIO OTTOKAa B pe3yrkTaTe HeMPOXMPYPrmyeckmnx onepaLuin nnm
TpOMOO3a KpYMHbIX BEHO3HbIX KOMNEeKTopoB. Hanbornee onacHbIMM 30HamMn B 3TOM
nnaHe SABNSIOTCA NEPefHSAs TPeTb CarmTTanbHOro CMHyca, BeHa aneHa v BeHa Jlabe.
MepuTymapo3HbIl OTEK MO3ra TOXE MO MEXaHU3My pas3BUTUS ABMNSAETCS Ba30OreH-
HbIM. OTOT BapuaHT OTéka Hanbonee xapakTepeH Anst 6GbICTPO PaCTyLUMX MMnanbHbIX
onyxonen. BbICTpbIN pocT onyxonu co3gaet NoTpebHOCTb B BacKynspu3aLMm BHOBb
obpasyemon TkaHu. Mpu 3TOM BblgensaeTcst ocobbli 6enok «3HAoTeNnanbHbIn ak-
Top pocTa cocydosy (vascular endothelial growth factor nnn VEGF). 3tot dhaktop
B HOpMe BbipabaTbiBaeTcs B Xxo4e aMOpuoreHe3a Be3ae, rae NpOUCXOAUT POCT TKa-
Hel. Y B3pOChbIX 3TOT hakTop B HOPME BbIOENSAETCS TaM, r4e BOCCTaHaBMMBaeTCst
KPOBOCHabXeHvne Npu 3aXKMBMEHWUN paH, NpU YBEMNWYEHNN MYCKynaTypbl Y TPEHUpY-
IOLLMXCHA CMOPTCMEHOB U MpY POPMMPOBAHUN KornatepanbHOro KposoobpallueHnsi
ULLEMU3NPOBaHHbIX obnacTeli. MNpucyTcTBUE aToro dpakTopa, Bo- NEPBbLIX HapyLlaeT
COCTOSIHME MIOTHBIX KOHTAKTOB MEXAY 3HAOTENuarnbHbIMU KNeTkaMu, a BO BTOPbIX
WHULMMPYET POCT HOBbIX KanunnsipoB, He obrnagarolmx CBOMCTBaMM remaTo-3HLe-
danunyeckoro 6apbepa. NepnTymaposHbIi OTEK MO3ra — 3TO €ANHCTBEHHbI BapuaHT
OTEKa Mo3ra, Npu KOTOPOM 3PEKTUBHOCTL FMHOKOKOPTUKOUAHBLIX TOPMOHOB CHUTaET-
cs AokasaHHon. PekomeHayembin npenapar — AeKCaMeTas0H.

LlnToToKCU4YeCcKni oTEK.

Lintotokcuyecknii oTék — aTo HabyxaHue krneTok Mo3ra. MNpuynHa — «nonom-
Ka» Kanun-HaTpueBoro Hacoca. HanomMHUM — uBas Knetka HemnpepbiBHO, OHEM U
HOYbIO BblkaumsaeT u3 cebsi MoHbl Na*, a noHbl K* HarHeTaeT BHyTpb, co3aaBas rpa-
OVEHT KOHLUEHTpaUMA 1 SMeKTPUYECKYD Pa3HOCTb MOTEHUManoB. 3TN rpagueHTbl —
OCHOBa paboTbl BTOPUYHO-aKTUBHOIO TPAHCMOpTa B KNETKY U U3 KneTku. [1na anektpu-
Yeckn BO3OyaMMbIX KNETOK paboTa Kanvin-HaTpMeBOro Hacoca, MHade Ha3biBaemoro
Na*-K*- AT®asoi, SBnsieTcs eLwé n OCHOBOW ANsi reHepauumn 1 nepegayv uMnyrbca.
PasHoCTb nOTeHUManoB n rpagueHT KOHUEHTPaLMIA MOHOB Kanusa U HaTpusi Mo CTOPO-
HaMm MemBpaHbl BHYTPU 1 CHApPY>KU KNeTKN — 3To Heobxoaumoe ycrnoBue Aansi reHepa-
uum umnynsca. Kak Tonbko Hapylaetcsa pabota Na*-K*-ATdasbl B kneTke Ha4umHaoT
HaKannuBaTbCs MOHbI HATPUS! U BMecTe ¢ HUMK Boda. Kaxgoe genctene Na*-K*- AT-
da3sbl N0 BbIGpACHIBAHUIO U3 KITETKN TPEX MOHOB HAaTpUs — 9TO SHEepPro3aTpaTHbIN Mpo-
uecc npespaweHua AT® B AAP. [Ina BocnonHeHnst 3anacoB AT® NoCTOSHHO Tpe-
OyeTcs aHeprus. [o3TOMy OCHOBHasi MPUYMHA LIMTOTOKCUYECKOTO OTEKa 3TO OCTPbIiA
OeuunT 3Heprum, CBA3aHHbIN C MMNOKCUEN UMK C ULeMMUEN KNeToK Moara. deduumnT
SHEPINM MOXET BO3HUKHYTb U MPU HEMPEPBLIBHOW reHepaumnn HEPBHbIX MMIMYJIbCOB BO
BpeMs aNuUnenTuyYeckoro crtatyca. Lintotokcuuecknii oT€K nokanuayeTcs B OCHOBHOM
B CEPOM BELLECTBE rOfI0BHOrO Mo3ra. To eCTb TaMm, 1€ pacrofoXeHbl Tena HePOHOB
— CaMblX 3HEpPro3aBMCUMbIX KIeTok. CnegyeT NOMHUTL, YTO B HOPME Y YerioBeka Mo3r
OepeT Ha cebs 20% MUHYTHOro o6béma KpoBOOOpaLLEHUs U NOTPebnseT He MeHee
20% kucnopopaa (ot obLero notpebneHusa opraHmama). Metabonunam Mo3roBon TkaHu
BbICOKUIA, @ CMOCOBHOCTb NEPEXMBATb MMOKCUIO KpalHe HU3Kasl.

UHTepcTUUMANbHbIN OTEK.

WNHTepcTMumanbHbIN OTEK eLlle Ha3blBaloT rmapoLedansHbIM, MOCKOMbKY OH
pas3BuBaeTCA Npu ryuapouedanumn ronoBHOro Mo3ara. BblgensaoT Ba OCHOBHbIX Bapy-
aHTa rugpouedanum: ape3opbTBHas U OKKMIO3MOHHas. Mpu ape3op6TUBHOM rMapo-
uecbanum HapyLlaeTcsl BcacbiBaHWe NMKBOPA B NAaXMOHOBBIX MPaHyNsLMSX BEHO3HbIX
CUHYycOB Yepena. [nsa ape3opbTmBHoOM ruapouedannm 6onblue xapakTepHbl XPOHW-
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Yyeckune aTpodmyeckme npoLecchl B TKaHn Mosra. Mpu oKKN3noHHON ruapoLedanum
BO3HUWKaET NPENATCTBME Ha MyTW NMKBOPA B XXeNy4o4KOBON cucteme. Yalle Bcero Ha
ypoBHe oTBepcTuin MoHpO, cunbBueBa BoAONPOBOAa Unn oteepcTui Jlowka n Ma-
XaHaw. MNpenarcTBreM MoXeT ObITb OMyxosib Mo3ra, pyOLoBble NOCTBOCHANMUTENbHbIE
cnavikv, unm Tpombbl NPU KPOBOUSMUSAHWUSX B XKEMyO04KOBYIO cuctemy. 3atpyaHeHune
OTTOKa NMPUBOAUT K MECTHOMY Unu AMddy3HOMY MOBbILLIEHWIO OABEHUSI NMMKBOPA.
Mop pevicTBMEM 3TOrO [ABMEHUSI MPOVCXOOUT yCUreHHast ounsTpaunst nMkeopa B
TKaHb MO3ra, OKpYy>KatoLLyto >xenyaodku. [oaTomy cyliecTByeT ewwé ogHO Ha3BaHue
3TOro BapuaHTta oTéka mMosra, — unbTpaumMoHHbIn. Mpu opmrpoBaHUM BbICOKOTO
OaBMNeHVs NMKBOPa B XKernyaovkax Mosra ounbTpaums NIMKBopa Yepes pbixrbiii Cron
3MeHaNMBbI Xenyao4KkoB ycunueaeTcs. [py KoMNboTEPHOM TOMorpadun BeiSBNsieTCA
NnepeBEHTPUKYNSPHOE CHXKEHME MITOTHOCTU MO3roBOro BeLLeCcTBa.

OcmMoTHUYeCcKUi OTEK moa3ra.

B Hopme ocMonsipHOCTb NNKBOPA M MHTEPCTULMANBHOW XUAKOCTM MO3ra He
OTNINYaEeTCs OT OCMOMSPHOCTU Mnasmbl. Korga nmpoucxoauT passefdeHve nnasmbl 1
hopMUpyeTCa rMNOHaTPMEMUS 1 OCMOMAPHOCTb NMKBOPA Y MHTEPCTULIMANBHON XUA-
KOCTM MO3ra CTaHOBMUTCS BbILLe OCMOSSIPHOCTU Mriasmbl, MPOMCXOAUT NepemeLleHne
BOZbI 13 COCYAOB B TKaHb MO3ra. To eCTb pa3BuBaeTCsl OCMOTUYECKUI OTEK Mo3ra. Ta-
KOV MaTorormyecknii rpagueHT OCMOISIPHOCTEN MOXET BO3HUKATb 3@ CHET U30bITOY-
HOro noTpebneHus Boabl UNW NpU pasBUTUN CMHAPOMA M30bIToYHON cekpeunn AOI
(SIADH), B ycnoBusix remoamanvaa unu npu 66ICTPOM CHUXKEHUM YPOBHS TTHOKO3bl
Npy fTe4eHNN TMNEePOCMONAPHO-TMNEPTITMKEMNYECKOTO COCTOSIHUS.

BoT ognH 13 BapraHTOB pasBnTUS OTEKa MO3ra U NPUCcoeanHEHNs AOMOMHU-
TeNbHbIX NATOreHETUYECKUX MEXaHN3MOB.

CHavyana BcneacTBMe MLLIEMUM MO3ra BO3HUKAET LIMTOTOKCUYECKUN OTEK,
nepBbIMK HabyxaloT NPENMYLLECTBEHHO acTPOLMThLI, PACMONOXKEHHbIE BOKPYT Kanui-
NSPOB, HECKOMbKO MO3Xe HeMpoHbl. Ha doHe nwemun HabyxatoT Takke dHAoTenu-
anbHble KNeTkn KanunnspoB. BbicTpoe BoccTaHOBNEHME KPOBOCHAOGXEHMS MOXET
NPUBECTU K perpeccy aTux U3mMeHeHuin. Ecnn nwemns npogorkaeTcs, To U3-3a Ha-
OyxaHnsa acTpouMTOB N 3HAOTENMANbHBIX KIMETOK NMPOCBET KanumnnspoB CyXMBaeTcH
HaCTOMbKO, YTO Aaxe Nocre BOCCTaHOBMNEHNS KPOBOCHAOXEHMS KPOBb HE MOXET Mo-
cTynatb B Kanunnspbl. PopMUpyOTCst 30HbI MLLIEMUYECKOTO Hekpo3a. Becnep 3a umto-
TOKCUYECKMM OTEKOM Ha (pOoHe uliemMun pasBmBaETCH Ba3oreHHbIM OTéK. [oBbIaeT-
€Sl NPOHMLIAEMOCTb CTEHKW KanummnspoB. 3TO NPOUCXOAUT B pesyrnbrate HapyLUeHUs
NIAOTHBIX KOHTAKTOB MEXAY KNeTkamun aHAoTenus. Yem gonbLue n Tshkenee niemus,
TeM curnbHee oTEK. MNocne BOCCTaHOBMNEHMS KPOBOTOKA NPOHMLLAEMOCTb reMaTo3HLe-
panuyeckoro 6apbepa eLle 6onbLUe YBENMUYMBAETCSA M OTEK MPOrpeccupyerT.

Ha d¢hoHe npopgomkatoLlerocs HapyLleHWs KpoBOCHabXeHWs pasBuBaeTcs
Hekpo3. [Mns 1 HeMpoHbI B 6onbLuen cTeneHn NoABEPXEHbI HEKPO3Y MO CPaBHEHUIO C
aHpotenuveMm. Mo mepe nx rubenn B MEXKIETOMHOM BELLECTBE MO3ra HakanMBatTcs
OCMOTUYECKM aKTMBHbIE BELLECTBA, YTO NPUBOAWUT K eLle OomnbLUeMy BbIXO4y BOAbI 13
Kanunnsipos.

Ha 2-4-e cyTku nocne nHdapkTa NemMmnyecknii OTéK AocTuraeT MakcMuMmyma
N perpeccupyeT K KOHLYy BTOPOW Hedenu. B 30He nornbLumx KneTok Mo3ra pa3BmBaeT-
Csl BOCManuTenbHasi peakuusi, Bkrnovasa darouutos. B TeueHne HecKkonbkux Hepernb
HEKPOTMYECKME MaCChbl paccachiBalTCH, a OTEK Mcye3aeT. [Mporpeccupyolmini OTék
MOXET BbI3blBaTb ULLEMUIO W, TakuM o6pasom, yBenunymBaTb 30HY MHMapKTa.
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Moaxoabl K neyeHUto oTéKa moasra.

Mpexge Bcero, BaXXHO MOHVMMaHWe TOro, YTO Hambonbluylo yrpo3y npea-
CTaBnseT He OTEK Mo3ra cam no cebe, a ysenuyeHne obbEma MO3roBOro BeLLEecTBa,
KOTOpOe NpYBEAET K ANCIOKALMMW, BKITMHEHMWIO U, B KOHEYHOM CYETE, K HapyLLEHMIO
KpoBOCHabXeHns Mo3ra, HeCOBMECTUMOMY C XM3HbI0. V3 aToro cnepyer, 4To rnae-
Has 3agaya He JOMYCTUTb AMCMOKALUUM U BKIIMHEHWUS B TEHTOPMalibHOe OTBEpCTME
unu B 6onbLUIOe 3aTbINIOYHOE OTBEPCTUE.

He meHee BaxHbIM ABRSieTCs Y4ET hakTopa BpeMmeHn. CerogHsa cumTaercs,
4YTO OCTaHOBKa KpoBOOGpaLleHus bonee 4em Ha 6 MUHYT MOXET C BbICOKOW BEPOST-
HOCTbIO MPUBOAUTL K TMBenn HelmpoHOB KOpbl rOfOBHOIMO Mo3ra. loatomy npw yrpo-
3e BKIIMHEHUS U/MN KPUTUHECKOM HapacTaHWn BHYTPUYEPENHON rMnepTeH3nn Bpay
OOIMKEH AencTBOBaTh ObICTPO M peLLnTEnbHO.

C TO4KM 3peHnst OKTPWHBLI MOHPO-Kenn BO3MOXHO [iBa NyTW peLleHns — 3To,
BO-NEPBbIX, YMEHbLUEHNe 06bEMOB BHYTpUYEPEnHbIX KOMMNOHEHTOB (MO3r, MMKBOP,
KONM4YeCcTBO KPOBW B COCYAax), @ BO-BTOPbIX YBENMYEHNE NPOCTPaHCTBa AN OTeka-
toLLero mMoasra.

Haunbonee MOHATHbI XMpypruyeckme AencTBUs, — 3TO APEHUPOBaHUE JUK-
BOPHOW CUCTEeMbI 1 eKOMMNPEeCCMOHHas TpenaHaums Yyepena.

[evncTBus Bpaya MHTEHCMBUCTA — 3TO:

1. Bo Bcex BapuaHTax NnpeaoTBpaLleHne rmrnokCum Mo3ra: BeHTUINALMS, OKCUureHauums,
HOpManu3aums reMogvHaMuKu;

2. Bo Bcex BapuaHTax — yCTpaHeH1e NpuymH, HapyLlatoLLMX BEHO3HbIA OTTOK U3 MOofo-
CTV Yepena, NOAbEM FOfTOBHOIO KOHLA Kposatu Ha 30° (ecrin HET NPOTUBOMOKAa3aHUI);
3. Vicnonb3oBaHne hakTopoB HaMpsMyK WM KOCBEHHO CHDKaKOLMX mMeTabonudye-
Ckue notpebHocTn mMo3sra:

e  yCTpaHeHve ABuratenbHOro Bo3by>aeHus 1 cygopor

e MpegynpexaeHve 1 ycTpaHeHne 60neBbIX N HOLMLENTVBHBIX peakLmii

e  nopaepxaHve HopMarnbHOM TemnepaTypbl Tena

e 1CMONb30BaHWe NHAYLMPOBAHHOW rMnoTepMun

4. Npn NepuTyMOPO3HOM OTEKE MPYMEHEHUE TTFOKOKOPTUKOMAHBIX FOPMOHOB (AeKca-
METa30H).

Mcnonb3oBaHne 0CMOTUYECKM akTUBHBIX NpenapaTtoB (MaHHWTON, rMnepTo-
Huyeckui pacteop NaCl) adhheKTMBHO 1 BO3MOXHO, €Cnin Y NaumeHTa KOHLEHTpauus
Na He npeBbiwaeT 155MocM/JT n ecnv HET CMHAPOMA AJIMTENBHON FMNoHaTPUEMUN.

MNpoBeaeHne rMNepBeHTUNALMK CerogHs PeKOMEeHA0BAHO TOMbKO Kak KpaT-
KOBpEeMeEHHOe OeNCTBMe, KOraa HY>XXHO BbIMrpaTb BPEMS Npy TPaHCMOPTUPOBKE nauu-
€HTa UNn NoaroToBKe OnepauvoHHON ANA SKCTPEHHOW XUpyprn. MnepeBeHTunaums
He pekoMeHayeTCcs Kak npodmnakTMiyeckoe CpeacTBo.

Mpu neYeHUn rMNepTEH3NOHHOrO OTEKa MO3ra, B TOM YnCHe Ny bepeMeHHbIX
C 9KIramrcmern nepBoCTENEHHON 3aJadven SABMSeTCd HopManusaums apTepuanbHOro
AaBneHVs 1 BONEMUYECKOro cTaTyca.

BaxxHeLwmMm acneKkToM neveHusi oTéka mo3ara ftobon aTMonorMn sBnseTcs
MOHWTOPWHI KONIM4ECTBa BBOANMOW W BbIAEMAEMON XUAKOCTU 1 aHanmn3 BOAHO- arek-
TPONMUTHOIO cTaTyca.

HeponycTnmo ncnonb3oBaHne 0CMOTUYECKU-aKTUBHbBIX NPenapaToB B yCo-
BWSIX TMNepHaTpMeMum 1 runepocMornsipHbIX CUHAPOMOB.

Mpynny ocoboro pycka COCTaBASIOT NaUMEHTbl C XPOHWYECKOW rMnoHaTpuemmnei, no-
CKOMbKY BbICTpas KOpPeKUMS KOHLEHTPaLUM HaTpUs B KPOBM MOXET NMPUBECTU K MUe-
NIVHOMKN3Y 1 3TO MOBPEXAEHNE MOXET paccMaTpmBaTbCs Kak STPOreHus:.
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lll.2 OBa TMna ¢paTanbHOro NOBPEXAEHUs1 KINeTOK NpU HapyLUeHUAX oc-

MOInSAPHOCTU
Shrink (cmopmsaHe) n swelling (HabyxaHue).

OcmoTnyeckmin CTpeccC — 3TO agantauua KneTtkn K USMeHeHnAM ocMoTu4e-
CKOro CcoCctoAaHuA Opr)KaIOLLleVI cpeabl. OCTpoe OCMOTUYEeCKOoe noBpexgeHne — 1o
KpUTn4yeckoe nameHeHune obbéma npusoasuiee K rmbenu KneTku B yCcnoBusax oCMOTU-
4eCcKoro BO34eNCTBUS.

CoxpaHeHue o6bEMa U BHYTPEHHEWN CTPYKTYPHOWM
opraHu3aumm KrneTku — Heo6XxoAMMoe YCroBUe XKU3HU.

B rmaBe 1.7 mbl paccmoTpenu, kak Krnetka aganTupyeTcs K M3MEHEHUsiM
OCMOMNSAPHOCTM OKpyxatoLen cpeapl. ObssaTenbHbIM YCNOBMEM BbPKMBAHUSA KMNETKN
SIBNSIETCA coxpaHeHne obbema 1 BHYTPEHHEN CTPYKTYPHOW opraHv3aLmu.

B nepBoii yactu, B rmase |.11 Mbl BCOMUHaNM onbIT U3 Kypca U3nonoruu,
Koraa B3BeCb 3pUTPOLIMTOB MOMELLAIT B U30TOHUYECKMI pacTBOP, B AUCTUNNMPOBAH-
Hyl0 BOAY M B IMMEPTOHUYECKUA PacTBOP, MOCIEe Yero paccMaTpuBaloT pesynsraTbl
onbiTa No4 MUKPOCKonoMm. B auctunnupoBaHHoW Boge apuTpouuTbl ObICTpo Habyxa-
10T 1 NonatoTcs, a B paccore cMopLymsaroTcest. M «cMopLumBaHue» 1 HabyxaHue — a1o
rmbenb BcneacTBue OCMOTUYECKOrO NMOBpeXAeHUst KneTku. [1o Tex nop noka kneTka
He nornbna MoXHO roBopuTb 06 OCMOTUYECKOM CTpecce.

Ona Toro 4tobbl BbKUTL B YCMOBUSIX OCMOTMYECKOrO CTpecca Knetka uc-
nonb3yeT OBa MexaHu3ma OTBeTa. HemeaneHHbli OTBET — 3TO NepeMeLleHune
3MeKTponuToB Yepe3 MeMbpaHy. OTCPOYEHHbI OTBET — 3TO NEpPEMELLEHNE Yepes
MembpaHy OpraHM4Yecknx OCMOSIUTOB U U3MEHEHWE CKOpPOCTW MX CuHTesa. [Ans He-
MeANeHHOro OTBETa y KNETKN BCe roToBo. bornee Toro HenpepbIBHbIN ynpaBniemMbii
aKTUBHbIN M NACCUBHBIN TPAHCMOPT 3M1EKTPONMTOB — 3TO OCHOBA XKMU3HEAEeATENbHOCTH
KneTok. [Npn n3aMeHeHn 0CMONAPHOCTN BHELLHEW cpeabl AN HEMeAIEHHOro OTBeTa
HUYero cneuunanbHoO BKITKOYaTb He TpebyeTcs, yke Bce paboTtaer. [1pocTo M3MeHsHoTCs
HACTPOWMKM U PEryNIMPOBKM TPAHCMNOPTHBIX CUCTEM Y KAHAMNOB KNETOYHON MeMOpPaHbI.

Mpun Kaknx ycrnoBusx KreTka He ycneBaeT afantupoBaTbCs K U3MEHEHUAM
OCMONSPHOCTY BHELLHEN cpeabl?

Bo-nepBbix kneTka He ycneBaeT aganTMpoBaTbCs K ObICTPbIM M3MEHEHNAM
OCMOJISAPHOCTU, €CNN 3TN UBMEHEHNS 3HauuTenbHble. To eCTb, U3MeHeHve bonblue
15-20 mocM/n 0gHOMOMEHTHO. Ho MoOHATHO, 4TO 3Ta umdpa (15-20 mocm/n) ycnos-
Hasi, MOCKOrbKY noryyeHa in vitro. PeanbHbin )XMBOM opraHnam, Aaxe y HebonbLLOoro
nabopaTopHOro XMBOTHOro obrnagaeT MHepumen romeocTasa M akTUBHO NPOTMBO-
AEeNCTBYeT BOOHO-3MEKTPONUTHBIM HapyLleHnsm. Mo3ToMy nepeHocUTb aKcnepu-
MEHTanbHbIA pe3ynbTaTr B KNMHUYECKYI0 NMPakTUKy He BMOSIHEe KOPPeKTHO. BTtopas
npuyrHa, No KOTOPOW KrneTka OKasblBaeTCH He B Cunax aaanTupoBaTbCs K OCMOTU-
YeCKOMy CTPecCy — 9TO HeOCTaToK 3Heprun. VMIMeHHo noaToMy Hamboree Tspkenble
OCMOTUYECKMNE NMOBPEXAEHNSA KNETOK ONUCaHbl Y UCTOLLEHHbIX NALMEHTOB, Y XPOHU-
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ABA TUMNA ®ATA/IbHOI O NOBPEXAEHWA KITETOK MNPV HAPYLLEEHN §3.2
OCMONMAPHOCTU .

YeCKMX arnkorornvkoB M B PaHHEM MOCreonepaurMoHHOM nepuoae npu TpaHcnnaH-
Tauum nevyeHn. He meHee onacHbl coyeTaHue rpyobIX OCMOTUYECKUX HapyLUEHUN
BHEKINETOYHOW cpeabl C TMMOKCUEN 1 HapyLleHnem nepdysnm TKaHen 1 MUKPOLMPKY-
NALMKX NPy LIOKe Mtobon 3Tronormu.

Ecnu knetkn nornbaroT B rMNOOCMOINSAPHON cpefe, Npu rmcTonormyeckom
nccrnefoBaHUM TKaHW BbISIBNSIETCS OTEK-HabyxaHue (KMeTKU yBenuyeHbl B pa3me-
pax). O4eHb MOXOXe Ha LMTOTOKCUYECKUIA OTEK, Pa3BMBaOLLMINCS NPU MMNOKCUN UK
ULLIEMWM TKaHW. DTOT BapuMaHT OCMOTUYECKOTO OTEKa HEKOTOPbIE 1CCrneaoBaTenn He
OTAENAT OT yuToToKCMYeckoro. OcHOBaHMEM A5 TAKOro 06beaNHEHUS CRY>XUT TO,
YTO NMpW 060MX BapuaHTax KreToYHble HAaCOChl OKa3bIBAKOTCS HE B COCTOSIHAM yaanuTb
U3 KNeTKN n3bbITOK anekTponuToB. [na KnMHMUMCTa pasnmyne NpUHUMIMansHo, no-
CKOMbKY pa3nu4Hbl nedyebHble aericteud. B ogHom cnyyae ycnex onpeaensietT Hopma-
nu3aumsa AOCTaBKM KNeTkam KMCropoaa v aHepreTmyeckux cybeTpatos, a BO BTOPOM
HOpManu3aumsi OCMOMNSPHOCTU MHTEPCTULMANbHOM XnaKkocTu. Bee BbileckasaHHOe
OTHOCUTCSH K OCTPbIM, BbICTPOPa3BUBAIOLLMMCS KIIMHUYECKUM CUTYaLMSM.

Ecnun peyb naet o XpoOHMYECKOM M3MEHEHUM OCMOSISIPHOCTM BHEKIIETOYHOM
YKNMOKOCTU W KNETKM afanTMpoBanucb K HOBOMY YPOBHIO OCMOISIPHOCTU 3a CYET Ha-
KOMMEHNA OpraHNYEeCKMX OCMOMUTOB (MPW FMNEPOCMONSIPHOCTN OKPY>KatoLLEN cpefbl)
UNM BbIBEOEHUS] OPraHMYEeCKMX OCMOSIMTOB U3 KNETKM (MPU MNoOCMOSSIPHOCTU OKpY-
Xatowlen cpebl), bbicTpas HopManusaumsi OCMONSAPHOCTM BHEKINETOUHOWN XUAKOCTU
OKaXKeTCsl HOBbIM OCMOTUYECKMM CTPECCOM U, BO3MOXHO, C (haTarbHbIM Pe3ynsTaToM.

Ana Toro 4tobbl NPOM3OLINO OCMOTUYECKM-0BycnoeneHHoe HabyxaHue
KneTkn onpefensiollee 3HaYeHne UMeeT rpagmeHT OCMONSAPHOCTEN MO CTOPOHam
KNeTo4HON MeMbpaHbl. Ecrnn KneTku Jonro cyLuecTBoBanv B YCIOBUSX XPOHUYECKON
rMNEepPOCMONAPHOCTM 1 NPOU3ONAET BbiCTpas HopManM3aumsa BHELLHeW cpefpl, OTBe-
Tom Bynet oTék-HabyxaHue knetok — swelling. 3TO Cny4YnTCa NOTOMY, YTO B KNeTke
HakonneHo 60nbLUIoe KONMMYECTBO OPraHNYECKNX OCMOMMTOB, KOTOPbIE OHA HE MOXET
BbICTPO yAanuTb U3 LMTONNa3Mbl.

Tenepb NOroBOpUM O PE3KOM OCMOTMYECKM-O0YCNOBNEHHOM YMEHbLLEHWUN
06bEMa KneTkm unmn o cMmopLumsaHum (shrink). MexaHnam Takoin: knetka B rmnepocmo-
NAPHON cpefe OKa3blBaeTCd He B COCTOSIHMM 3akayaTb B cebs M3BHE OCMOTUYECKU
aKTVBHbIE BelLecTBa, TepseT BoAy, cMopLumBaeTcs 1 nornbaet. U 3geck Toxe, Kak 1 B
cnyyae ¢ HabyxaHuewMm, onpegensioLlee 3Ha4YeHe MMeeT rpagueHT OCMONAPHOCTEN
Nno CTOpPOHaM KreTovyHou membpaHbl. B coBpemeHHoOW nuTepaTtype npeacTtaBrneHo
6onbLLOe KONMYeCTBO KIMHUYECKMX HabniogeHni MOHTUHHOMO MUENHOMNMN3a U OCMO-
TUYECKOro AEMMUENHN3MPYIOLLErO CMHAPOMA, PasBUBAIOLLErocs Npu HeonpasAaHHO
ObICTPOM KOPPEKLUMM XPOHUYECKOW runoHatpuemun. Ho ectb 1 pag nybnvkauui o
KINMHUYECKNX HabNoAeHWsX, Korda aHanornyHble noBpexaeHns mMosra hopmMmnpoBa-
NCb NPY OCTPOM PasBUTUK Tskernon runepHaTpumemun Na >170 mocn/n npu nexon-
HO HOPMaribHOM OCMOMSAPHOCTU 1 KOHLeHTpaumn Na nnasvbl.

Takum 06pasom: cerogHs BbAENSIOT ABa TUMNa OCMOTUYECKOro CTpecca 1 Oc-
MOTNYECKOTO NMOBPEXAEHNS KNETOK — cmopLumBaHue (shrink) n HabyxaHue (swelling).
[MaBHOWM NoBpexaatoLLert CUMON ANS KNETOK ABMSETCA OCMOTUYECKOe AaBneHue, a
BEMMYMHA STOMO AaBfeHWs, — 9TO CreACTBME rpagneHTa OCMOTUYECKMX KOHLEHTpa-
LMIA MO CTOPOHAaM KINeTO4YHOM MeMbpaHbl. IMEHHO No3ToMy C NO3ULMIN COXpaHEHWs 1
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nogaepaHvus 06bEMa 1 CTPYKTYPbI KNETKU NPU KOPPEKLUN OCMOTUYECKMX HapyLue-
HWUIA BaXKHO He BbICTPO MPUBECTN OCMOTUYECKOE COCTOSIHME BHEKIETOHYHOM KMOKOCTH
K COCTOSIHMIO CPeOHeCTaTUCTUYECKON hU3MOSIOrMYEeCKon HOPMbI, a NIMKBUAMPOBATb
NoBpeXAarLLNA rPaANeHT OCMOTMYECKUX KOHLUEHTPaLUMIN, TakuM obpa3oMm, CHuxasi
OCMOTUYECKOE OaBIEHNE Ha CTEHKY KIETKU.

U3 atoro cneayert:

Mpn OCTPbIX HAPYLUEHUAX OCMOMSAPHOCTM, YTOBbI 3aLUUTUTL KNETKM OT NOo-
BpeXaeHns cnegyeT ObiCTPO BEPHYTbCSI K MCXOQHOMY YPOBHIO OCMOJSIPHOCTU BHeE-
KNETOYHOW XULKOCTU.

Mpn XpPOHMYECKUX cOBWUrax OCMOMSIPHOCTM, KOraa mpousoluna ajantauus
LMTONMa3Mbl KNETOK K HOBbIM YCMOBUSIM, TEMIN HOPManusauuy OCMONSPHOCTU BHe-
KMNETOYHOW XWMAKOCTW OOIKEH AaBaTb KMeTKam [OCTaTOYHO BPEMEHW, YTOOblI OHM
ycneBanu npucnocobuTbest K HOBLIM YCIIOBUSIM.
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MOHTUHHbIA MUEMHON3 U OCMOTUYECK AEMUENNHU3VPYIOLLMIA
CUHAPOM §3.3

11l.3 TIOHTUHHBLIA MMENUHOMN3 U OCMOTUYECKUNA OEeMUETTUHU3UPYIOLLUI
CUHAPOM

TepMVMH «OCMOTUYECKUIA AeMUENUHU3NPYOWMA  cuHapom» (OOC) wuc-
nonb3yeTcst Anst ONMcaHns MOBPEXAEHNA MO3ra 3a CHET OCMOTUYECKOTO rpameHTa
NPUBOASLLErO K CMOPLUMBAHWIO KNETOK (shrink), 3a CYET BbITArMBaHUSA BOAbI U3 Krle-
ToK. B coBpemeHHON HayyHOW nuTepaType mcnonb3yetcs obobuiatoliee NOHATME
osmotic demyelination syndromes, Bkntovatollee B cebs1 MOHTUHHBIA MUENUHOMNM3
(central pontine myelinolysis CPM) 1 3KCTpanoHTUHHBIA MyuenvMHonua (extrapontine
myelinolysis EPM). Takoe pasgeneHve Ha pasHble CMHAPOMbI MO floKanusauum npo-
Lecca CBA3aHO C UCTOpPUEN M3yYeHUs OaHHOM Npobrnembl. TePMUH «LEeHTparnbHbI
MUWenuHonM3 MmocTax Obin Bnepsble cdhopmynuposaH B 1959 rogy (Adams et al), onu-
CaBLUMX MWENVHONMU3 B OCHOBaHWM MOCTa CTBOIa rofloBHOro Moara. lNosgHee, korga
Endo Y et al. (1981) n Chalea J et al (1999) npogeMoHCTpMpoBanu, YTo MUENNHONN3
MOXeET 3axBaTblBaTb MOKPbLILLKY, Tarnamyc v CKOpnyny MosiBUNUCH TEPMUHbI JKCTpa-
MOHTUHHBIA MUENUHOMMU3 U OCMOTUYECKUN AeMUENVHU3MPYIOLWMIA cuHapom. B aTton
rmaee ncnonb3oBaHbl abbpesunatypel OOC, CPM n EPM.

MaTodmsnonorus npouecca.

Hanbonbluee KONM4eCTBO NMTEpaTypHbIX AaHHbIX KacaeTcs KIMHUYEeCKUX
HabntogeHU, CBA3AHHBIX C OCMOTUYECKMM MOBPEXAeHWeM B obnacTu BeHTpasb-
HbIX OTAENOB MOCTa (MOHTWHHBIN MuenuHonua CPM). Mpu pasBuTUM 0CMOTUYECKNX
HapyLLUEHNN BO3MOXEH W 3KCTPAMOHTUHHBIA MUEMNWHONMU3 MPU MHTAKTHOCTW MoCTa.
OpHOTUNHbIE MOBPEXAEHUSI CTPYKTYP Mo3ra MoryT ObiTb M301MPOBaHHBIMW UK CO-
YyeTaHHbIMM. KoHUenuust «noTepy oCMonei» KneTkammn ronoBHOrO Mo3ra OnuchiBaeT
OBYyX(a3HbIi OTBET Ha CHWXEHWE OCMONAPHOCTU NNa3mbl — ObICTPBIA 1 OTCPOYEH-
Hbli. Llenbio atoro oteeta ABMNSETCA NoaaepXaHne M300CMONIAPHOCTU BHE- U BHY-
TPVIKMNETOYHOWN XUAKOCTW. BbICTPbIN OTBET 3akrovaeTcs B BbIXO4E AMEKTPONMTOB U3
BHYTPUKIIETOYHOM XMOKOCTN B MEXKINETOYHOe MpocTpaHcTBo. OH «paboTaeT» B Te-
YeHue HeCKOmMbKUX YacoB. Ecnv coxpaHaeTcs rMnocMonspHOCTb UHTEPCTULIMANBHON
XWOKOCTW, TO U3 KNETKN HAaYMHAIOT BbIXOAUTL OpPraHNYeckne OCMOTUYECKN aKTUBHbIE
coeanHeHus: docdokpeaThH, KpeaTnH, M1O- MHO3WTOM, MULEPOdOCEHOPUIIXONVH,
TaypwviH, ryTamart, rmyTaMmuH 1 6etamH. 3Tu BelecTBa HOCAT obLuee Ha3BaHWe «opra-
HUYECKNe OCMONUTBLI».

CvHOpOM MUenuHonusa passuBaeTcs npu ObICTpoV HopManusaumMn oc-
MOMSAPHOCTM Nocre ANMTeNbHO CyLecTBOBaBLUEN rmybokol runoHatpuemun. MNpu-
cnocabnmBasiChb K CyLLECTBOBaHMWIO B YCMOBUSIX MMMIOHATPMEMUN, KNeTKa yaanseT u3
uUMTOMMasMbl OpraHM4ecKme OCMOMUTBbI U MpeKkpallaeT nx cuHTe3. 3atem bbicTpas
HOpManu3aumsa OCMOMSIPHOCTU BHEKINETOYHON >XWOKOCTWM CO3AAEeT Takon rpagneHT
OCMOTUYECKUX KOHLIEHTPaLMI, K KOTOPOMY KreTka He ycneBaeT afjanTvpoBaTbCs,
TepsieT Boay v cmoplumBaetcs. KneTtka, agantupoBaHas K CyLLeCcTBOBaHMWIO B Mmno-
OCMOIISIPHON cpefe, okasbiBaeTcst «b6e33awmuTHa» npu GbICTpo Hopmanusauum oc-
MOMSAPHOCTM M3-3a Marnoro KonMyectsBa OpPraHWY4ecKMX OCMOMUTOB B LMTOMMasMe.
OcmoTryeckoe MoBpexaeHWe KreTok no Tuny cmopLumBaHus (shrink) Bo3MOXHO ©
NP1 NCXOOHO HOPMAribHON OCMOMNSPHOCTN BHEKIETOYHON XUAKOCTW. Ycrnosuem dop-
MUPOBaHWS TaKOro NOBPEXAeHUS SBnseTcs ObicTpoe pa3sutue runepHatpremun Na
>170 mmonb/n. MexaHuam cMopLUMBaHUs KNETOK TOT e, YTO U NpU HeonpaBAaHHO
ObICTPOV KOPPEKUMM XPOHMYECKOW runoHaTpvemuun. KneTky noBpexpaer v CcMop-
LMBaET OCMOTUYECKOE AaBreHne, BO3HUKatolee Ha )OHe rpagmeHTa OCMOSSPHO-

BOAHO-3ﬂeKTp0}1I/ITHbIe HapyLleHnsa B He|7|popeaH|/|Mau,vu/| 227



YACTb Ill. BOAHO-21EKTPOJSTNTHBIE HAPYLLEHNA U CUHAPOMbI

CTeln No CTOpOHaM KNeTo4YHon MeMbpaHbl. OCOBEHHOCTLIO ABNSETCS TO, UTO KNeTka,
WCXOLQHO HaxoAMBLUASACHA B YCIOBUSIX OCMOTUMYECKOW HOPMbI, MMEET B LUTOMNMNa3me
3HaUYUTENBbHOE KONMMYECTBO OPraHMYeCcKMX OCMOSIUTOB WU HOPMaribHbIA TEMI CUHTE3a
OCMOTUYECKM aKTMBHBIX MOJekyr. MoaTomy Takas knetka 6onee yctonymea K nospe-
XaaroLwemy OenCTBUI rmMnepocMonsapHon cpeapbl.

YCTOMYMBOCTE pasHbiX 30H MO3ra K OCMOTMYECKOMY CTPEecCy pasnuyHasi.
Hanbonee nopepkeHbl OCMOTUYECKOMY MOBPEXAEHWIO CIOXHO OpraHn3oBaHHbIE
0obnacTu LeHTpanbHON HEPBHOM CUCTEMbI. DTO Y4aCTKW, e HEMpOHHas CETb Hau-
6onee cnoxHas, MoOpdONoOrMyeckn 3To «MNecTpble y4acTKM», MOCKOMNbKY B 3TUX 30HaX
YepeayrTcs y4acTkM ceporo 1 6enoro Belectsa. 34ecb MUENU3NPOBAHHbBIE BONOKHA
aKCOHOB HaxoQsaTCsA MexXay Tenamu HEMpoHOB. OTO 0bnacTu, rae CKoMneHus Hempo-
HOB MIMEHyeMbIe «siapaMm» (Y4acTKuM Ceporo BELLLECTBA) NPOTArMBakOT akCOHbI (y4acT-
K1 6enoro BellecTBa) K coceagHMM sigpam (Y4acTku ceporo BelecTBa). OTU 30Hbl B
aHaToMUK 1 OU3MOSOrMK Ha3bIBaOT siApamMn NOAKOPKM M CTBOMA rOfIOBHOIMO MO3ra.

MprBOAUM Ha3BaHMS aHAaTOMUYECKMX 06pa3oBaHWIA MO3ra, e MOXEeT pas-
BMBaTbCA MUENTMHONN3 NO Mepe CHUXXEeHUA YaCTOTbl BCTpe4aeMOCTH.

MocTt Pons

Mo3axe4ok Cerebellum

IlatepanbHoe koneH4atoe Teno Corpus geniculatus lateralis
HapyxHas kancyna Capsula externa

KpanHsasa kancyna Capsula extrema
[Mnnokamn Hippocampus

Ckoprniyna Putamen

Kopa/nogkopka mosra Cortex/subcortex

Tanamyc Thalamus

XBocTtaToe a4po Nucleus caudatus

MeHee 10% ocMOTUYECKNX NOBPEXOEHUIA

Orpaga Claustrum

BHyTpeHHsia kancyna Capsula interna

CpenHuin mo3ar Mesencephalon
BHyTpeHHs5 Mo3roBas nnacTuHka Laminae medullaris thalami
(Tanamyca)

CocueBugHoe Terno Corpora mamillare
[NpogonrosatbIin MO3r Medulla oblongata
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Moct penat Ha ocHoBaHve MocTa (basis pontis) M MOKpbIWKY MoOCTa
(tegmentum). TMOHTUHHBIN MWENWHOMU3 MEPBUYHO U MPEVMYLLECTBEHHO MOpaXKaeT
OCHOBaHVe MOCTa, PacrnpocTpaHsAsiCb K MOKpbIlke. [Npouecc pacnpocTpaHseTcs oT
cpegHelr nHMM H6asanbHOM MOBEPXHOCTU MO HaNPaBiieHWIO K MOKPbILLKE MOCTa Kak
«53bIKM MIIaMeHV» B Npunexaiuue CTpyKTypbl MocTa. [oBpexaeHne MOXeT pacnpo-
CTPaHATLCH BBEPX, K CPEQHEMY MO3TY U, 3HAYUTENBHO pPexe K NpoaonroBaToMy MO3ry.

Mpu OBLLMPHBIX NOBPEXOEHNAX ONMUCAHBI CUMMETPUYHbBIE NOBPEXOEHNS N~
pamua, Ha4YMHas OT MecTa BbIXOAa TPOWHWYHOIO Hepsa. LieHTp 30HbI noBpexaeHus
HaxoOMTCHA Ha PaBHOM yAaneHuu OT JIMKBOPHbIX MPOCTPaHCTB CTBona mo3lra (cyba-
paxHouaarnbHble NpocTpaHcTBa v nonocTb |V xenygouka). Cuntaercs, 4To aTa 30Ha
cTBOMa mo3ra (MocT) Hanbornee NoaBepXeHa MUENMHOMNM3Y NOTOMY, YTO 34eCb MaKcu-
MarnbHoe «nepemMeLLBaHne» aNeMeHToB ceporo 1 6enoro BelecTsa. Bce octanbHble
30HbI MO3ra, NOABEPXKEHHbIE MUENUHONM3Y (SA4pa NOAKOPKN) TakKe UMEIOT NOA00HY0
«necTpyto» CTpykTypy. Hanbonee nogsepxeHbl OCMOTUHECKOMY MOBPEXOAEHWIO ONu-
rogeHapoLmThl, 0bpasytoLLme OBLLMPHYHO CeTb BOIOKOH, B KOTOPYHO Takke BKITHOYEHbI
HEeMpOHbI MOCTAa, KOpbl MO3ra, Tarnamyca, CKOprymbl, Hapy>XHOro KoNeH4aToro Tena u
APYrMX MOAKOPKOBBIX CTPYKTYpP. Mpy OCMOTUYECKOM OEMUENU3VPYIOLLEM CUHOPOME
rMCTONOrMYeckoe MCCrefoBaHMe BbISBASET B NEPBYIO odepenb AereHepauumio U ri-
6enb onNMroaeHAPOLMTOB U COXPAaHHOCTb aKCOHOB. XapaKTepHO 0COOEHHOCTbLIO BCEX
BApMaHTOB OCMOTUYECKOTO MUENVHONMU3a SBMSETCH CUMMETPUYHOCTb MOPaKEHUS
NOOKOPKOBLIX M CTBOMOBBIX CTPYKTYp. ABTOpbI, onvcaslume CPM Bnepsble, Adams,
Victor n Mancall cgenanu akueHT Ha noBpexaeHun 6asanbHbIX OTAENOB CTBONA, YTO-
6bl yBA3aTH Hanbonee YacTble KMMHUYECKVEe NPOSABMEHUs (TETPAaCMHAPOM) ¢ Mopdo-
noruner noepexaeHusi. OTkas oT TepMUHa «AeMUENHU3aLMsa» B MOSb3y «MUENUHO-
nu3a» 6bIn caenaH aAns Toro, YTobbl HE BO3HMKANO CMELLEHNS AeMUENTMHN3VPYIOLLINX
3abonesaHunii BOCManuTENbHOIO reHesa (Takvx Kak pacCesiHHbI CKepo3) ¢ OCMOTU-
YeCKMM MoBpexaeHneM mo3sra. Heckonbko nosxe nosBucs TEPMUH «OCMOTUYECKas
OEMUENUHM3ALUNSA» TakKe MPOTUBOMOCTABIEHHbBIN BOCNANUTENbHBIM U UMMYHHbLIM
noBpexaeHnsm moasra.

[OuHamuka KnuHuyYeckon cumntomaTukn OLC 3aBuCUT OT (hpasbl Npouecca.

BblaenstoT ABa OCHOBHBIX KIMHUYECKUX CLEEHaPpWS, MPUBOASALLMX K Pa3BUTUIO OCMOTU-
YeCKOoro AeMUENMHU3NPYIOLLIErO CUHAPOMA.

B nepBom BapuaHTe BHavane cdopmupyeTcs XxpoHu4deckas (bonee 24 va-
coB), BblpaxeHHas runoHatpuemusa (Na B nnasme < 120 mmonb/n). CnegyeT MoHW-
MaTb, YTO XPOHUYECKasi, TMNOHaTpUeMms — 310 ANUTENbHOCTL bonee 24 yacos, yc-
FIOBHO M KNeTKa MOXeT NoTepsiTb OpraHN4ecKkme OCMONUThbI paHblue. 3atem, Koraa
BbIMOJHAETCS HEeoMNpaBaaHHO ObICTpasi KOPPEKLUMS TMMIoHATPUEMUU (ATPOreHns) Ha-
YnHaeT hopmMMpoBaTLCA OCMOTUYECKOE MOBPEXAEHNE KIETOK MO3ra (peKOMeHO0BaH-
HbI TeMN KoppeKkumn He BbicTpee 8 Mmmonb/n B cyTkn). [Npy 3TOM B Te4eHne nepBbixX
ABYX CYTOK MOXeET HabniogaTbCst HEKOTOPOE YryylleHne CamMOovyBCTBUS, a 3aTeM OT-
MEYaTCS KNMHUYECKNE NPOSIBIIEHNSI CTOMKMX CTBOIOBbIX U MOAKOPKOBBLIX NOpPaXeHWI
C BO3MOXHbIM YTHETEHUEM CO3HAHWS BMIOTb, O KOMAaTO3HOTO.

Btopow BapuaHT cueHapus — 310 ObICTpbIN nepexoq (B Te4YEeHNE CyTOK Unm
ObICTpee) 13 COCTOSIHNS HOpMarbHOM OCMOMSIPHOCTY Mra3Mbl U HOPMaribHON KOH-
ueHTpaumm Na K COCTOsIHMIO BblpaxkeHHou runepHatpuemmmn (Na >170 mmons/n). Ons
BTOPOro BapuaHTa XapaKTepHO NpOrpeaneHTHOe HapacTaHWe YrHETEHUS! CO3HaHWUsi
BMIOTb 4O KOMbI.
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KnuHuyeckue nposiBneHusa n onarHoOCTukKa.
Mpn pas3BMUTMM OCMOTUYECKOIO OeMunenmHnsnpyrulero cHapomMma Ha doHe
rmnoHaTpuneMunmn BblOeNAT TPU 3Tana.

1) Mepuoa bopMUpOBaHUSA XPOHUYECKOW TMNOHATPUEMUUN XapakTepuayeTcsa obLen
cnabocTblo, BANOCTHI0 M COMHOMIEHTHOCTbIO. [10BOMBHO YacTo B 3TOT Nepuof Habnto-
AaeTca TolwHoTa u peoTa. MNoHmkeHne ypoBHs Na B nnasme Hwke 110 mmonb/n npu-
BOAUT K POPMMPOBAHMIO KOMAaTO3HOIO COCTOSIHUSI U KITOHUKO-TOHUYECKMX CYLOPOT.

2) BTopoii aTan cBsi3aH ¢ HeonpasaaHHO ObICTPOW KOPPEKLMEN TMMoHATPUeMUn, korga
Temn npesbiwaeT 10 Mmonb/n B cyTkn. Hepegko nocre Hopmanv3auum OCMONsSpHO-
CTV Nna3mbl HAbNAAETCs Nepunon BPEMEHHOTO YryYLLEHNSA COCTOSIHUSA, MOBbILLAETCs
ypoBeHb 60APCTBOBAHUA M aKTUBHOCTW MaUMEHTa, HO ANUTENbHOCTb 3TOro nepuoaa
He npeBblwaeT 48 Yacos.

3) TpeTui nepuog HaunHaeTcs 0ObIMHO He no3aHee 48 YacoB nocre ObICTPor HopMma-
nn3auumn oCMONAPHOCTY U KOHUEeHTpaummn Na B nnasme Kposu. Y nauveHTa Habnoaa-
€TCS HapacTaHve CTBOSIOBOW M MOAKOPKOBOW CUMMNTOMATUKN B COMETAHWUM C YTHETEHW-
€M CO3HaHWUS BMNOTb 4O KOMbI.

[obuTtbcs perpecca HEBPONOrMYECKNX HapyLLEHUI yaaeTcs He Bceraa U, Kak
npaBuIo, He B MOMHoW Mepe, a cMepTHocTb npu OC B paHHeM nepuoge (nepsble 14
cyTok) gocturaet 50%.

Mpn dhopmMrpoBaHMM OCMOTUYECKOTO MOBPEXAEHMS MO3ra Ha (POHEe OCTpO
pa3BuMBLLENCA BbipaxeHHoW runepHatpuemun (Na >170 mmonb/n) Habntogaetcs Obl-
CTPO NpOorpeccupylolliee yrHeTEHNE CO3HaHWA U HapacTaHue MOAKOPKOBOW CUMMTO-
MaTukn 6e3 Kakor-nNmbo STanHOCTU.

KnuHunyeckumun nposieneHnammn OAC sBnstotca: nceBnoOynsbapHbIi CUH-
OPOM (paccTporCcTBa [MnoTaHust), napes3 NuMUEeBOW MycKynaTypbl, TeTpanapes. Cna-
60CTb MyCKynaTypbl Mpu TeTpacvHOPOME MOXET ObiTb Gonblue BbipakeHa B BepX-
HMX KOHEYHOCTSIX, U TaKKe MOXET BbISIBNSATECS aCMMMETPUS MO TUMY reMUCUHApoMa.
Knaccuyecknin CPM npoTekaeT 6e3 BblpaXeHHbIX [Mas3ofaBuUraTerbHbIX HapyLLUEeHWA.
OpHako npuv pacnpocTpaHeHUN MUENMHONM3a bonee JopcanbHO K MOKPbILLKE MOCTa
pa3BMBaOTCHA HapyLUEHNe KOHBEPreHLUn, HUCTarMm, napes OTBOASALLErO HepBa, MUO3.
Mpn Taxénom TedeHun CPM moxeT nposensTteca «locked-in» cuHgpomom. OfC
MOXET NPOSIBNATLCA U30NMPOBAHHBIMU HAPYLLEHUSIMW NMOBEAEHUS, SMOLIMOHANBHOM
nabuneHocTbo. MNMcMxoMoTopHOE GECMOKONCTBO 1 KaTaToOHWUS MOTYT SIBMATLCS eauH-
CTBeHHbIMK nposieneHuamn OLC.

XapakTtepHow oco6eHHocTbI0 OL1C npu GLICTPON KOPPEKUUU XPOHUYe-
CKOM rMnoHaTpueMunm IBNSeTCA Hanmyme «CBeTIIOro NpomexyTKay.
B aTom rmaeHoe koBapcTBO 3aboneBaHusi. Korga nocre Koppekuuu BblpakeHHOM
rMNOOCMUKN C MOMOLLbIO HaTPUIA-COAEPXKaLLMX, TMNEPTOHUYECKMX PacTBOPOB cpasy
BOCCTaHaBnMBaeTcs 6oApCTBOBaHME UM CO3HaHME MauMeHTa, U COXPaHSIETCS TOSbKO
ronioBHas 60rb 1 TOLIHOTA, Y KIMHULMUCTa MOXET COOPMMPOBATLCS MOXHOE OLLyLLe-
HMe, YTO ycrex AOCTUrHYT U OCHOBHblE TPyAHOCTM no3aaun. Ho 3atem B TedeHue He-
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CKOMbKUX CYTOK Pa3BMBAaIOTCH reHepanu3oBaHHbIe CyAOPOXHblEe NMpUNagku U BHOBb
dopmMmpyeTcsi KOMaTO3HOE COCTOSIHME, KOTOPOE MOXET COXPaHATbCA B TeyeHue
AnUTenbHOrO BpemeHW. MoaToMy B ycrioBusx AeduvumTta Uim OTCYTCTBUSI AaHHbIX
O CpoKax WM ONUTEMbHOCTM FMMOHATPMEMUMN PEKOMEHAOBAHO NEYNTb MaumeHTa Kak
C XPOHWMYECKOW rmnoHaTpuemvien. Koppekumio runoHaTpueMmn criegyet npoBOauTb
nog CTPOrMm KOHTPOsieM KoHLieHTpaummn Na B nnasme, 4TobObl He NPeBbICUTDL LIENEBON
TeMn Hopmanuaaummn — He 6onee 8MMOrb/N B CYTKU.

AOunarHoctuka OAC.

[narHo3 ocMOTUYECKOro MUEenuMHonmM3a sIBMsieTcs rucrornorndeckum. Knm-
HULMCT NpU AMAarHOCTMKE OMMpPaeTCs Ha aHaMHe3, KIMMHUYecKne nposieneHus, nabo-
paTopHble OaHHble U pe3ynbTaTbl UHCTPYMEHTarbHbIX MCCneqoBaHui. BaxkHenwyo
porb B NOCTAHOBKe AuarHosa u oueHke pucka passutua OOC wrpaet BbisiBNeHue,
OUEHKa ONUTENBHOCTUM M OUHAMUKN BOLAHO-3MIEKTPONMUTHBLIX HapyLueHui. Pesynbra-
Tbl MCCNEAOBAHMSA C NMOMOLLbIO MarHUTHO-pe3oHaHcHon Tomorpadum (MPT) BbICOKO
MHOPMaTMBHbLI 1 MO3BONSANT BM3yanu3nMpoBaTb OYarn MOBPEXAEHUS B FONTOBHOM
mo3re. OcHoBHbIM HegocTaTkoM MPT gaBnsetcst HekoTopoe 3anasgpiBaHue. Hepeako
B nepuoa opmMmpoBaHMs U NEPBUYHON MaHUECTaUUN KIMHUYECKUX MPOSIBIEHUI
MPT- kapTuHa eLwé manonHgopmMmaTmeHa U CTaHOBUTCA OTYETNIMBOW, KOraa KatacTpo-
da yxxe cocrosnace.

Mpn MPT-nccnegoBaHn BbISBRAOTCS CUMMETPUYHBIE, OBanbHOW (PopMbl
ovaru B 60onbLUIMX NonyLapusax Mo3ra 1 noBpexaeHust B Buae Tpesybua nnm 6abouku
B MOCTE, MOTOMY YTO MPENMYLLECTBEHHO BOBIEKAIOTCS MOMEPEYHbIE MyYKM MOCTa,
a BepTMKasibHble OCTAKTCHA MHTAKTHbI. OTU O4arn UMEKT TMNOUHTEHCUBHBIN CUTHAI
B T1- pexxume B ocTpon ctagun 3aboneBaHus, a 3atem, B NOAOCTPOW CTagum oyaru
CTaHOBSATCS MMNEPUHTEHCUMBHBIMM U OTHETNMBO Bepudunumpytotes B T2-pexnme. Ova-
M BbISIBNAOTCS 6€3 KOHTpacTHOrO ycuneHus. Oyary NoBpeXaeHVs, BbISBNAEMbIe Npuy
MPT, MoryT nosiBUTbCS CNyCTs OHWU U Aae HeOenuv nocne NosiBIEHNsT KITMHUYECKOM
CYMMTOMATUKK, @ perpeccmpoBaTtb CrnycTs Mecsilbl. HakonneHve KoHTpacta B oya-
rax noBpeXxaeHns MoXeT HabntogaTbecs B TedeHne nepsbix 4 Heaenb nocre Hadana
KnuHudeckux nposierennin OAC. MNporHocTnyeckast ueHHocTb MPT He3HauuTenbHa,
MOCKOJbKY B HacTosILLee BPEMsi HE YCTaHOBIIEHO YeTKOM Koppensuun mexagy MPT-
KapTuHOM 1 ucxogamu 3abonesaHus. [epcnekTUBHLIM AS paHHen NHCTPYMEeHTarb-
HOW OMarHoCTWKM cumMTaeTcs metod auddysHo B3BelweHHon MPT (diffusion weighted
imaging DWI), no3BonsoLLen BbIABNATb ovary, Heonpegensembie B T2-pexvMe B
paHHWe cpoku 3aboneBaHus.

VccnenoBaHue BbI3BaHHbIX aKyCTUYECKMX MOTEHLMAN0B CEroaHsi UCMOnb3y-
€TCS KaK AOMNONMHUTENbHbIN METOZ, A1 OLEHKN (DYHKLMOHANbHOMO COCTOSIHUSA CTBOMO-
BbIX CTPYKTYyp. KT-uccnegoBaHme ronoBHOrO Mo3ra ManonHOpPMaTUBHO NMpy MUEmnu-
HOMM3e, HO BCe-Taku, HEPeOKO MO3BOSISIET BbIABUTL yXKe CHOPMMPOBABLUMECS oYaru
NOpaXxKeHus.

OuarHo3 OAC ctaBUTCS Ha OCHOBE OLIEHKU ANIUTENbLHOCTU
U OUHaAMUKN BOOHO-3JTIEKTPOJIUTHbIX Hapymeuwﬁ.
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3aboneBaHua accouumnpoBaHHbie ¢ OOC (CPM/EPM).

MepBble onucanusa CPM/EPM 6binu caenaHbl y ankoronymkos ¢ AeULMTOM
nuTaHus. Mockonbky ans dopmupoBaHus cuHapoma CPM/EPM HyXHO 4TO6bI Npou-
30LUNM OYEHb 3HAYUTENbHBIE COBUMM OCMOSSIPHOCTY BHEKNETOYHON Xuakoctn, CPM/
EPM B 06bl4HOM KNMHMYECKOWN NpakTuke HabnogaeTca peako. HecmoTpst Ha To, 4To
r’MNOHaTPUEMUS — 3TO HACTO BCTPEYaeMOoe B KMMHUYECKOW MPaKTUKE AMNeKTponuTHoe
HapyLUeHVe,— KOMUYECTBO KIMMHUYECKUX CUTYyaLWi, NPUBOASILLEE K OCMOTUYECKAM
nospexgeHnsam LIHC orpaHuyeHHo. CBsi3b C XPOHWMYECKMM ankoronMamom Obina
yKka3aHa npv nepBoM OMUCaHUM AaHHOTO CMHAPOMA U MO AaHHbIM COBPEMEHHbIX My-
6nukauun BbisieneHne CPM/EPM pocturaet 40% B KNUHUKE AaHHOro 3aboneBaHus.
ABTopbl, onucaBwme cuHgpom CPM/EPM ykasbiBanu Ha MopdOnornyeckyto Cxo-
XECTb C ApYrMM OCIOXHEHMEM arkoronusaMa — 3T0 AeMUENVHN3aLMsa B CTPYKTypax
MO30IMCTOro Tena no aBTopy «3abonesaHne Marchiafava-Bignami».

CPM — n3BecTHOe OCroXHeHune npu nepecagke nevyeHun, Ho no AaHHbIM nuTepaTtypsl,
cocTaBnsieT MeHee 2% OT BCEX HEBPOSIOrMYECKMX OCMOXHEHWI NPpY JaHHOM XUPYpPri-
YeCckoM BMeLLaTenbCTBe.

DopmMmpoBaHMSA CMHOPOMAa OCMOTUYECKON AEMUENUHM3ALUMN He ObiBaeT y na-
LIMEHTOB, KOTOPbIM MPOBOAUTCS AMANM3 B CBA3U C XPOHNYECKOWN NOYEYHON HeaOoCTaTou-
HOCTbH0. YCTaHOBIEHO, YTO BbICOKME KOHLIEHTPALIMN MOYEBVHbLI B OPraHM3Me OKasbiBa-
0T NPOTEKTVMBHOE AENCTBUE Ha KMNETKM B YCINOBUSX OCMOTUYECKOro cTpecca. Hanbonee
BEPOSTHbIA MEXAHM3M TakoB. B HOpMe MOYeBMHA B OpraHn3Me >XMBOTHOTO HE SIBIMAETCS
OCMOTUYECKM-aKTMBHBIM BELLIECTBOM. JTO CBA3AHO C TEeM, YTO MpaKTUYEeCKU BO BCEX
KMNeTo4HbIX MembpaHax ecTb Oenku-nepeHocHmKm, Kotopble obecneurBatoT GbicTpoe
NPOXOXAEHNE MOYEBMHBLI Yepe3 MeMOpaHy B NM0OOM HanpaBneHnn 1 BbipaBHUBaHUE
KOHUeHTpauwmi. (Ecnm koHueHTpauum no ob6e CTOpOoHbI MeMBpaHbl paBHbI, — 3TO BeLLe-
CTBO B OCMOCE He y4acTByeT.) HO BO3MOXHO, B MOMEHT KPUTUYECKOTO OCMOTUYECKOTO
cTpecca BO3HMKAET BPEMEHHOE YrHETEHME paboThl BENKOB-NEPEHOCHNKOB MOYEBMHbI.
3TO NPYBOAMUT K TOMY, YTO MOYEBUHA HaYMHaAET paboTaTb, Kak OCMOTUYECKU-aKTUBHOE
BELLIECTBO 1 3alMLLaeT KIeTKy OT haTtanibHOro «CMOPLUMBAHUS».

Hdaxxe npu Tsxenbix hopmax caxapHoro anabeTta npu BbICTPbIX U BeCbMa
3HAYMTENbHbBIX COBUraX OCMOTUYECKMX MPaAMEHTOB B OpraHM3Me OCMOTUYECKUI Je-
MUWENUHN3VPYIOLNIA CUHAPOM He BO3HMKaeT. 34ecb 0ObSCHEHUE B TOM, YTO KIETKM
MO3ra OCYLLIECTBMASKOT TPAHCMOPT rMOKO3bl 6€3 y4acTusi UHCYNMHA.

MpvBoauM 3aboneBaHNs U NATONOrMYECKMEe COCTOSIHUSA, MPU KOTOPbIX, MO AaHHLIM UTe-

paTypbl, Tskenble ocmoTudeckue nospexaeHns LIHC nabniogatotest Hambonee vacTo.

AnKoronuaw;

[onopaHve, NCTOLLEHUE, KaxeKkcus;

OnuTtenbHoe 6eCKOHTPONBHOE UCNONb30BaHNE ANYPETUKOB;

PaHHUI nocneonepaumoHHbI Nepunog, Npy nepecazke nevyeHu;

McuxoreHHas nonuauncus;

CocTosiHMA nocne yponorniyecknx/rmHeKoNorMyecknx onepawui;

Oxxoru ¢ nopaxeHnem 6onbLIMX NOBEPXHOCTEN;

Hewnpoxvpyprua onyxonen amaHuedansHon obnactv n runodusa (BO3MOXHbI

rmnepHaTpnueMmyeckme CoCTOSIHMUS Npu hOPMUPOBaHMM LEHTPArNbHOro Hecaxap-

Horo gnabeTa v runoHaTpueMmnyeckne COCTOSHUS NpU pasHbIX BapnaHTax nonu-

ropMoHasibHON HeAOCTAaTO4HOCTK);

e  OHkonoruyeckue, cocyauctble 1 TpaBmaTtnyeckue nopaxexHus LIHC ¢ nopaxeHu-
eM ausHuecdansHon obnacTu.
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Ucxoabl OAC 1 nporHo3 3aboneBaHus.

CwmeptHocTtb npu OAC gocturaet 50% B TeveHne nepebix 2 Hegenb 1 90% B
TeyeHne 6 mecsaueB. Y 60ONbLUMHCTBA BbRKMBLUMX BOMNbHBIX COXPaHSIHOTCS rpybble He-
BPOJSIOrMYeckme paccTponcTea. Hanxyawmin nporHo3 y nauneHToB ¢ passutiem OC
nocrne TpaHCMaHTaLuumn NeYeHu.

MpocunakrTuka u neyenHme OLOC.

Ycnex nevenna OAC onpegenserca METOAAMN MOHUTOPUHIa BOGHO-3reK-
TPONMUTHBIX HapYLLUEHWI N UX CBOEBPEMEHHOW Koppekumen. Hanbonee onacHbl rmy-
Bokas XpoHMYecKasi TMNoHaTPUEMUS 1 BbipaXeHHas ocTpas runepHatpmemms. Kus-
HEHHO Ba)KHO YTOObI TEMM KOPPEKLMN XPOHUYECKON MMMOHaTPUEMUN He MpeBbILarn
8mmonb/n B cyTkn. OCTpyto runepHaTpuemmnto ¢ ypoeHs > 170 mmonb/n 4O ypOBHSA
155 mocm/n cnegyeT NpoBOANTL GBICTPO.

Ecnn Temn koppekumum XpoHNYECKON runoHaTpremuy npesbicun 8Mocm/n B
CYTKW, TO CreayeT MCMOoMb30BaTb MMNOTOHWYHbIE pacTBOpPbI. (TOBOPS BOEHHbIM SA3bl-
KoM: «YTOObI HEe NOBPEAUTL, HYXXHO HEMHOTO OTCTYNUTL Ha3aay) bes prcka nospex-
[EeHUst MO3ra MOXHO CHVXXaTb YPOBEHb HATPYS 40 TEX MUHMMAIbHbIX 3HA4YE€HWIN, KOTO-
pble 6biny 3admKCUPOBaHbI y 3TOMO NauueHTa. PUCK pasBuTua MyenvHonuaa KpaviHe
BbICOK, €CN YpOBEHb HaTpus MnoBbiaeTcs 6onee, yem Ha 10-15 MMonb/n B CyTKW.
[Mpy oCcTpo pasBMBLLENCH MMMOHATPMEMUM MaKCUMarnbHbIi TEMMN ee KoppeKkuun co-
ctaensieT 1 MMonb/n B Yac. Ecnn y nauueHTa BepndunumpoBaHa ocTpas rmnoHaTpu-
emMusi, Kak Hanpumep, y CnopTCMeHOB-MapadoHLIEB Unn y MONoAbiX fogen nocne
ynoTpebneHns «aKcTasu» W pas3BUTUS BOAHOM WHTOKCMKaLMKW, KOppeKuuto creay-
€T NpPoBOANTb BbICTPO, Y4NTbIBAsS BbICOKYHO BEPOSTHOCTb PasBUTMS OTEKA Nerkux u
OTEKa Mo3ra. XpOHUYECKYHO rMnoHaTpremMuto cnegyet KynupoBaTb MearneHHo, AaBas
KneTtkam Bpemsi, 4YToObl yaanuTb U3 LMTONNasMbl OpraHM4eckme ocMonuTbl. YTobbl
He BO3HMKano nyTaHuLbl criegyeT 3anoMHUTb: OCTPble HapyLleHWs BOOHO-3MeKTpo-
NIMTHOTO romeocTasa criedyeT KynupoBaTtb BbICTPO, a XpoHUYeckne meaneHHo. Jloru-
YECKMM KITHOYOM K 3anOMMUHaHMIO 3TOrO MOJIOXKEHUS SABNAETCA TO, YTO M HAKOMMeHue
OpraHM4ecKMx OCMONNTOB B LMTOMNMAa3Me U UX yaaneHue — 3To NpoLece ANUTENbHbIN.

Heo6xoaumoe ycnoBusa npodunaktuku u nevyenmsa OAC —
MOHUTOPUHI BOAHO-3IEKTPOSIUTHOIO COCTOSHUS KPOBM.

JleunTb pasBmBLUMICA CMHOPOM OCMOTMYecKoro nospexaenus LIHC kpanHe
CMOXHO W Tepanus CBOAMTCH K 3aMeLLEHUIO yTpadveHHbIX dyHKumn (MBI, npoTtekums
OblXaTenbHbIX NyTelr OT acnupaumn 1 nogaepxka cTabunbHoOM reMognHamu1KmM), Kop-
peKkuun HapyLLUeHU roMeocTasa, afekBaTHOW HYTPUTMBHONM Noadepxke n peabunu-
TaAUUOHHBIM MeponpuaTuaM. B coBpemeHHoM nutepatype eCTb COOBLLEHNST O XOpO-
LLIeM BOCCTaHOBIEHUN yTpadYeHHbIX yHKUMI nocne nepeHeceHHoro OAC.

OCprIe HapylweHusa BOAHO-31eKTPOJIMTHOINo romeocTasa
crnepyeT KynupoBaTtb 6bICTpO, a XpoHun4yeckKkue meanrneHHo.
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lll.4 BapuaHTbl HapyLleHUsi romeocTasa BoAbl U HaTpuA

Mpexae Bcero, 3T HapyLleHUsi NPEACTaBMSOT CePbEe3HY0 OMNacHOCTb Afs
XKU3HW 1 300POBbs NauveHTa. B nepson cTpoke Tabnuupbl NpuBeAeHbl HoOpMarnbHbIE
3HaYeHNs KOHLEHTpaLMM HaTpu1s B KpoBU. [lanee Mbl BUAUM KaK MO MePEe OTKIIOHEHMS
OT HOPMbl B CTOPOHY TMMO- UMW rMNepHaTpUeMnM HapacTaeT HeBporormyeckasi Cum-
nTomartuka.

Na nna3ambl mocm/n KnuHuka
135 -145 Hopma
<125 nnn >170 Conop
<120 nnm > 180 Koma u cynoporu
<110 nnm >200 CwmepTb

Ckonbko BapraHTOB BOAHO-3MNEKTPONUTHBIX HAPYLLEHWA MOXeT BbITb cBSA3a-
HO C HapyLleHnem obMmeHa HaTpus 1 BOAbI?

[ns Toro 4tobbl OTBETUTL HA STOT BOMPOC OTMETUM, HTO KONMUYECTBO KMUAKO-
CTW B COCYOQUCTOM pycrie MOXeT 6biTb HOpMarbHbIM (HOPMOBOMIEMUS), YBENUYEHHbBIM
(rMnepBonemusl) U CHWXeHHbIM (rnosonemust). KoHueHTpaums HaTpus B nnasme
TOXe MOXET ObITb BbICOKOM (rMnepHaTpneMust), CHUKEHHON (TMnoHaTpnemMus) 1 Hop-
MarnbHON. OTO 3HaHWE MO3BONSET HaMm co3daTb Tabnuuy-matpuuy 3x3 rae no ropu-
30HTanM Mbl PacrosioXyM ypoBEHb BOSIEMUM, a MO BEPTUKANMN KOHLIEHTPaLMIO HaTpus
B Nra3mMe KpoBW.

YpoBeHb Bonemuu

Na mocm/n runoBonemMusi HOpMoOBoONeMusi runepBosniemMus
Na >145 rmnosonemus Na > 145 | HopmoBonemusa Na > 145 | runepsonemus Na > 145
Na 135-145 rMnoBonemMus HOPMOBONEMMS rnepBoneMusi
Na = Hopma Na = Hopma Na = Hopma
Na <135 runoBonemusi Na < 135 | HopmoBonemus Na < 135 | runepsonemusi Na < 135

31y Tabnuuy-matpuuy Mbl Byaem Mcnonb3oBaTb NpU PacCyXaeHnn o Hapy-
LeHnsx obMeHa BoAbl 1 HAaTpUs ANns Toro, 4Tobbl Bam 6bIno nerye opueHTMpoBaThbes
1 3anoMuHaTb OCHOBHbIE BapyaHTbl HApyLLEHWUIA COOTHOLLEHWS HATpUS 1 Bogbl B Op-
raHnsme. V13 0eBaTn BO3MOXHbIX COMETaHWI 8 NaTonorm4eckmx COCTosHUN. Mbl Hay-
HEM C cepeavHbl 3TON Tabnuubl-maTpuubl. CpegHsia ayerika (CTporo NocpeamHe) aTo
HOpMa, TO eCTb TaKOe COCTOSIHWE, K KOTOPOMY Npu GriaronpusiTHOM Te4eHUn 6onesHu
W yOAYHOM NeYeHM JOMKHO BCe BO3BpaLLaThCs.

YpoBeHb Bonemuu

Na mocm/n rmnoBoneMus HOpPMOBOIEMUSI runepsoneMms
Na >145 rmunosonemus Na > 145 | Hopmosonemust Na > 145 | runepsonemusa Na > 145
Na 135-145 rMnoBonemus HOpMOBONEMUsI rMnepsonemMusi

Na = Hopma Na = Hopma Na = Hopma

Na <135 rmnosonemus Na < 135 | Hopmosonemusi Na < 135 | runepsonemusa Na < 135
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BAPVAHTbI HAPYLLIEHWA TOMEOCTASA BO/ZIbl 1 HATPUA §3.4

[ns obneryeHns BocnpuaTua mateprana 4obaByM Takyto KapTUHKY:

Na"
<135
MMOnb/n

rMnoHaTpnemmna

ypOBEHb

HOpMoBOJieMUn

Na"
135-145
MMOb/N

HopMa

Na"
> 145
MMOJb/N

runepHaTpremus

BoieMunA

Amdopa cYMBONU3MPYET COCYOMCTOE PYCIlo, CrieBa HaNpoTUB PyYKkM ecTb
0TBEPCTUE, KOTOpOE onpeaensieT ypoBeHb HOPMOBONeMuu. LIBeT xuakocTu B cocyne
OTPaXaeT KOHLEHTPaLMIO HaTpu1sl B KPOBU.

Ecnn amdopy HaknoHnTb BMeBO YacTb BOAbl OyAeT BbinmBaTbCH Yepes 6o-
KOBOE OTBEpCTUE, U B pe3ynbraTte, KONMMYecTBO BOAbl B COCYAE YMEHbLUMTCSA. JTO —
runosornemus. Ecnv amdopy HaknoHWUTb BNpaBo, TO O6LLMIN 06bEM 3anonHeHns yBe-
nmyuTCs. ATO — rMNepBonemMus.

nocTynneHne BoAbl B OpraHnsm

& nebuunt & 136bITOK @

obbema obbema
ypOBEHb
HOpMOoBOnEMMM
rmnoBosieMuA HOpPMa rmnepsonemMmuma
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MocmoTpuTe Kak BbIrMsAUT Hala Tabnuvua ecnm B s4enKax pacCTaBUTb aM-
popbl OTNINYAOLLMECS MO KOHUEHTPALMW HATPUSI U 3aMNONHEHUIO

rmnoBoJieMmAa HOPpMa rmnepBoJiIeMnNA
rmnepHaTpnemmna
Na"
135-145 Na* Na" Na’
MOCM/N 135-145 135-145 135-145
HopMa
Na"
< 135 Na* Na* Na*
MoCm/n <135 <135 <135
rmnoHaTpmnemMma

Tenepb paccMOTPVYM CPefHIOK MOMocy Tabnuubl — 3TO COCTOSIHUSA, MpU
HOpMarbHOW KOHLEHTPaLUMU HaTpWUs B MriasmMe U Npu HOPMaribHOW OCMOMSIPHOCTY.

YpoBeHb Bonemun
Na mocm/n runoBornemMusi HOpMoOBoONeMuUsi runepeosieMusi
rMnoBonemus HOpMOBONEMUS runepsonemMusi
Na 135-145 P P
Na = Hopma Na = Hopma Na = Hopma
rmnososieMmusA HopMa rmnepsonemmsa
Na" Na Na"
135-145 135-1 135-1
mocm/n MocC MocMm/.

C TOYKM 3peHunsi nogaepXKaHust KNeTOYHOro roMeocTasa 3TW COCTOSIHUS He TPeDyHT OT
KMNEeTOK AOMNOMHUTENBHBIX 3aTpaT 3Hepruy Ans noaaepXaHust ctabunbHoro oobema un
BHYTPEHHeW cpeapbl. KNMHULMCTBI B TAKUX Cryyasix rOBOPAT O NMoTepe Unm 3agepxke
XXMOKOCTU B opraHmamMe. [MnoBonieMmnyeckme CoCTOsIHUS, Kak BapuaHTbl (hM3nonori-
YeCKON HOPMbl AOCTATOYHO NErko 1 BLICTPO KOMNEHCUMPYEMbIE OPraHU3MOM Mbl Me-
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BAPVAHTbI HAPYLLIEHWA TOMEOCTASA BO/ZIbl 1 HATPUA §3.4

pexuBaeM [OBOSIbHO YacTo. Hanpumep, Koraa Mbl JONMO U CTPEMUTENBHO KaTaemcsi
Ha nbbkax B 3MMHEM J1eCy UM HECKONbKO 4YacoB Mogps Kynaemcs u 3aropaem Ha
©epery coneHoro mopsi. Ham xo4eTcs NuTb. ATy MOTUBALMIO peanunayeT rmnoTanamyc.
MepBbIM, CaMbIM 4yBCTBUTENbHbLIM CUrHarIOM SIBMSIETCS elle He onacHoe MoBbille-
HME OCMOINSAPHOCTU MrasmMbl U Ha 3TO M3MEHEHWE CPearvpyoT KIETKM NapaBeHTpu-
KyNSpHbIX 1 CyNpaonTUYeckux saep runotanamyca v npukaxyt: «/oun, nonen!». A
BOT 34€eCb Y)Xe Hac noAacteperaet onacHocTb. OnacHOCTb B TOM, YTO €Cnn noTepu
XUOKOCTU 1 CONe BEMUKN U Xaxaa cunbHasi, ynotpebneHne 60mnbLuoro konvyectaa
poaHWKoBo (GecconeBoit) Boabl MOXET NPUBECTU K hOPMMPOBAHUIO OCTPOW MMMOHa-
TpUEMUnN. ATOT HENPUATHBIN (HEHOMEH ObIn ONUcaH y CNopTCMEHOB-MapadOHLEB, HO
BMOCNEeACTBMU, ObINO YCTAHOBMNEHO, YTO Takasi OMAacHOCTb €CTb Y KaXXOoro, KTo Nof-
Bepraet cebs AnuTenbHbIM pr3ndecknm Harpyskam. O4eBMaHO, YTO KOrAa B XKapKux
CTEensIX U NYCTbIHAX rOCTENPUMMHBbIE XO3sieBa NpeasiaraloT ycTanomy nyTHUKY 3erne-
HbI Yal C CONnblo — ATO HE IK3OTUYECKasi MpUYyaa, a BEKOBaA MyapOCTb, HanpaBneH-
Has Ha NPOdMNaKTUKy OCTPOW MMOHaTPUEMMUN.

3agepxka M300CMOMSIPHOM XMAKOCTU MOXET HabntogaTbes, nocne npasg-
HWYHOTO 3aCTOfbs, KOrAa Ha CTore B M306Unmmn 6bim 1 rprboYKm, U OrypUrKK, U UKOP-
Ka, 1 pbibka 1 BCe 3TO COMNeHoe N MapnHOBaHHOE, TO eCTb, C HOMbLUMM KONMYECTBOM
xnopvaa Hatpua. Benep 3a 60mblIMM KONMMYECTBOM Takow BKYCHOWM efbl crnefyer 3a-
AepXka conu B opraHuame. Ho opraHnaM HUKakK He XO4eT yrnogobnaTbCcs COoneHomn
cenénke 1 B OTBET Ha 3a4€PXKKy COMM HEMELEHHO NMPOUCXOQUT OOUINbHOE MUTLE Y
3agepxka Bogbl. A yXX NOTOM OpraHv3M BbIAENUT N30bITOK CONMM 1 BOAbI, HO Tak, YTo-
Obl He HapyLLaTb OCMOMSPHOCTbL BHYTPEHHEN cpefpbl. Ham xopoLuo n3BecCTHbI rynep-
BONEMUYECKNE N OTEYHble CMHOPOMbI MPU XPOHUYECKMX 3aboneBaHusx, Hanpumep
NpW XPOHUYECKOWN cepaeqHO HeAOCTaTOMHOCTM. 34eck NepBMYHa 3afepka HaTpusi
B CBSAI3M C aKTVBaLMen BblpaboTku anbaocTepoHa. Ho 4o Tex nop, Noka cCoXpaHHbI Me-
XaHU3Mbl NOAAEepKaHUSA N300CMONAPHOCTY Na3mbl, OLHOBPEMEHHO C 3aAEPXKKOM Ha-
TpUS NPOUCXOANT 3aepka Boabl. [1py nedeHnn Takmx COCTOSHUIA XU3HEHHO BaXKHO
yoansisi Boay v HaTpuii U3 opraHuamMa He HapyLUMTb OCMOTUYECKUI roMeocTas. Tenepb
neperaem K pacCMOTPEHUIO TMMNEpPHaTPUEMUN.
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lll.5 MTMnepHaTpuemus

TepMuH runepHaTpMeMmnst TPaKTyeTCst OAHO3HAYHO — 3TO MOBbILLEHHAS KOH-
LieHTpaums HaTpusi B KPOBU UMK B Mria3me KpoBW. B LMPOBOM BbIpaXeHUn — 3To
6onee 145 mocwm/ n, 6onee 145 mmonb/n nnu 6onee 145 make/n. (ONA HaTPUSA KOH-
LeHTpauna namepeHHasa B MUIINTMMONAX, MUNTINTMOCMONAX U B MUNTTUBKBUBAIEHTax He
otnumyaetcs). [TocMoTpUM Ha Hally Tabnuuy-maTpuuy. OTo BEPXHSIS CTpoKa.

YpoBeHb Bonemuu

Na mocwm/n runoBonemMusi HOpMoOBoONeMusi runepBorneMus
Na >145 runoBonemust Na >145  HopmoBonemusi Na >145  runepsonemusi Na >145
Na 135-145 rMnoBoniemMusi HOpMoOBoONeMusi rnepeonemus

Na = Hopma Na = Hopma Na = Hopma

Na <135 rmnoBonemust Na < 135 | Hopmosonemus Na < 135 | runepsonemus Na < 135

Cpa3y MOXHO BUAETb, YTO MOBLILUEHHOW KOHLEHTPALUMM HaTPUsi B KPOBU MOXET CO-
NyTCTBOBAaTb Pa3Hblil ypOBEHb BONEMUM.

r’mnoBoJieMnA HOpPMa rmnepBosieMnAa

runepHaTpuemusa

Bonemus 310 o4eHb BaxkHas nHdopmMaumsa Heobxoaumas Bpady Ans Bbl6o-
pa NpaBuUIbHOM TaKTUKN NEYEHUs, UNn, Kak MUHUMYM KOPPEKLMN rmnepHaTpruemMunm.
NHdopmaumsa o BoreMmyeckoM craTyce nauueHTa no3BofseT Bpavy cAenartb NpuH-
umnuaneHbin Belbop. MNpn cMHApOME «rMnepHaTpUeMmsa-rmnepBoieMmns» OCHOBHAs
3ajava yganutb n30bITOK BOAbI Y HATPUS.

Mpn KoppeKkummn 3Toro cMHApoMa (rvnep- runep- ) Mbl CTPEMUMCS K TOMY,
4YTOObI TEMN BbIBEAEHNS HATPUS NPEBbILLIAN TeMM yAaneHust N3bbITOMHON BOAbI. Temn
KOppEeKUMU rMnepHaTpueMmmn onpegensaercs AnvMTenbHOCTbIO CyLLEeCTBOBaHUS Mpo-
6newmbl. (Ona ocTpon cutyaummn He BeicTpee Yem 1Mmonb/Yac, Ans XPOHUYECKON He
ObicTpee Yem 8MMOnb/CyTKN)

B cnyyae «runepHaTpnemmna-rMnoBonemMusa» OCHOBHAas 3adada akKypaTHO
OOCTaBNATb NaUMEHTY TMNOOCMONSAPHbIE PacTBOpPbI. [pyyeM B 3aBMCMMOCTU OT KIu-
HMYEeCKOW cuTyaumm cnocob AOCTaBKM MOXET ObITb U NepopanbHbIvA, U 30HAOBLIV, U
BHYTPVBEHHbIN. M 30eCb Mbl AOMKHBI MOHWMATb, YTO BbICOKUA TEMM KOPPEKLMU CUH-
ApoMa «rMnepHaTPMEMUS-TMMOBONIEMUS» MOXET NPUBECTU HE TOMbKO K HEonpaBAaH-
HO BbICTPON HOpManM3auMnm OCMOMSPHOCTM, HO U K «MPOCKaKMBAHUIO» HOPMarbHOM
OCMOMSPHOCTU U NMepexoay K runoHatpuemun. MNpu BoIbope TakTUKM KOppeKummn rv-
nepHaTpmeMun cnegyeT NOMHUTb, YTO KOMMYECTBO HAaTPUs B OpraHM3Me U KOHLEHTpa-
LM HaTpUst B Na3Me — 3TO pasHble MOHATUS. XOPOLLO U3BECTHbIN BapuaHT «npocKa-
KVBaHWS» 3TO rMnoHaTpueMmsa mapadoHLEB. Y 300pOBbIX CMOPTCMEHOB B pe3yrnbsraTte
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TMMEPHATPUEMWNA §3.5

ANUTENBHOM U O4€Hb UHTEHCUBHOM (DN3NYECKOWN Harpy3ku pas3BrMBaeTCs rMnoBoneMus
C YMepeHHOW runepHaTpnemMmnent. ECTeCTBEHHbIN perynsaTopHbINn OTBET — 3TO Xaxaa.
Ecnu TakoMy atneTy npeanoxuTe poaHMKOBYHO Bogy (becconeByto), BbICOK pUCK pas-
BUTUSA runoHaTpuemmn. MNpasunbHoe pelleHre — 3To MUHeparnbHas Boga co cbanaH-
CVIPOBaHHBIM 3MEKTPONUTHBIM COCTaBOM.

KonuyecTtBo HaTpua B opraHn3me
N KOHUEeHTpauna HaTpuAa B nia3mMe — 37O pa3Hbie NOHATUA.

rmnoBoieMnA HOpPMa rmnepBoJsieMnAa

D

rmnepHaTpnemna

,uJ'IFl npaBUNbHOINO nevYeHuna rmneHaTtpuemMmm Hy>XHO 3HaTb OTBEThI eweé Ha
OBa Bonpoca. KakoBa onuTensHOCTb CyLwiecTBoBaHuA, n KaKon MexaHu3Mm pasBnTUA
rmneHaTpneMnn y AaHHOro nauueHTa.

MponomkuTensLHOCTb rMNepHaTpUeMumn.
MoyeMy HaM BaXKHO 3HATb KaKoBa ANUTENbHOCTb CYLLECTBOBaHUSI TMNepHaTpueMmn y
[aHHOro naumeHTa?

Mbl nogpo6Ho pasbupanu B rmase o perynsaumm obbéma knetku [I1.7] mexa-
HU3MbI NogaepXaHns o6béma KneTkn B YCroBUSAX rMNepoCMOnapHOCTU. HanomMHmM,
YTO MpWU OCTPON rMnepHaTpuemunmn, B nepuod ObICTPoOr aganTaumu Krnetka cnaceTcs
OT «CMOPLUMBAHUS» 3aKaumsas B cebs MOHbI anekTponuToB. CyMTaeTcs, YTO JTOT Me-
pvog coCcTaBnsaeT NpMMeEpPHO 24 yaca (XOTH BO3MOXHbl UHAMBUAYaNbHbIE Pa3nunyns).
Ecnu B 9TOT nepuog npoucxoaut GeicTpasi HopManusaums OCMONAPHOCTN BHEKIe-
TOYHOW XMOKOCTK, KrneTka BbICTPO yaansieT U3 uutonnasmbl 30bITOYHbIE NOHBI MeK-
TPONUTOB U, TaKMM 0Bpa3om nsberaet HabyxaHusA. Ecnn runepocmMonsapHbIi CUHAPOM
npucyTcTByeT aonro (6onee 24 yacoB), KreTka HakannMBaeT B LUTOMNIA3Me 3Haun-
TeNbHOE KONMMYECTBO OPraHNYeCKUX OCMOMUTOB. OTW BeLLEeCTBA MO3BOMSAT KNeTke
PYHKLMOHMPOBATL B YCMOBUAX MMNEPOCMOISIPHOCTU MHTEPCTULMANBHOW XUAKOCTY.
BarkHewLume CBOMCTBA OPraHNYEeCKMX OCMOSTUTOB — 3TO TO, YTO 3TW BELLECTBA He Me-
HSIOT pH 1 anekTpuYecknin NoTeHuman LMTonna3vbl BHE 3aBMCMMOCTM OT KOHLEHTpa-
umn. Ho, MockonbKy opraHnYeckne OCMONMUTLI — 3TO KPYMHbIE MOMEKybl Npu BbICTpoK
HOpManu3auumM OCMOMSAPHOCTM BHELLHEW cpedbl KreTka He ycreBaeT OT HUX usbas-
nATbca 1 Habyxaer.

OCprIO rmnepHaTpueMmnro MOXXHO KynmpoBaTb 6bICTpO.
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Ecnun 6bicTpo KynupoBaTb XPOHMYECKYIO FrMNepHaTpueMmio
pa3BMBaeTcA OTéK-HabyxaHue KNneTok Mo3ra.

CKopOCTb KOpPPEKLUUM XPOHMYECKON rMnepHaTpueMmm He AOrmKHa
npeBbilWaTb 8 MMONbL/CYTKM.

MpuunHbI U MexaHM3Mbl HPOPMUPOBAHUS TUNEPHATPUEMUM.

Ecnu roBoputb 0 dhopmanbHbIX NpUYMHAX PasBUTUSI TMNEPHATPUEMUU, TO
ux ae. otepsi YACTON BOAbI OPraHU3MOM U U3BLITOYHOE MOCTYMIEHNE B OPraHn3m
HaTpusi. BoamoxHO 1 coveTaHne AByx NpuynH. Bo Bcex atux cnyyasx dopmumpyetcs
BbICOKas KOHLIEHTpaLMsl MIOHOB HaTpus B Nnasme.

rmnoBoJsieMunA HOpMOBONeEMNA rmnepBosieMunA

s L0 6&

Aepnuyut N36bITOK

obbema obbema
ypoBeHb
HOpMOBOnEMMM

Na > 14
MMOnb/n

. + 3afepxKa Nat
noteps cBO60AHON BOAbI 3agepxka Na 3afiepxKa Bofbl
B ecTecTBeHHbIX yCnoBUAX Y 300pOBOro Yernoseka popmmposaHune geduumnta Boabl
MOXeET ObITb CBA3aHO CO CNeayrLWUMN NPUYMHaMK:
e OKCTpemarnbHble YCroBUS, Koraa NUTLEBOWN (MPECHOW) BOAbI HET: (Kopabnekpy-
LUeHWe, 3eMIeTPSICEHME 1 3aBaribl 34aHNUI, BOEHHbIE OENCTBUSA);
e CoyeraHue OTCYTCTBMS BOAbI M BbICOKOM TEMMNepaTypbl OKpyXatoLlen cpedbl (ne-
pexopn 4epes nyCTbiHI);
e  O6unbHOe noTooTaeneHne, usmdeckas Harpyska n oTcyTcTere Bogbl (MapadoH).

B KNMHMYeCKMX yCrnoBusix K HENPONOPLUMOHanbHbIM NOTEPSIM BOAb! MPUBOAAT:
e  M36bITONHOE NoTooTAENEHME (MOT BCErAa rMnOTOHNYEH);

MoTepun yepes apixaTernbHble NyTHU (TMMEPBEHTUNALNS);

Motepu vepes XKKT (pBoTa, Anapes);

Vcnonb3oBaHne 0CMOTUYECKUX ANYPETUKOB;

HecaxapHbin anaber.

HenonHoe BocnonHeHne notepb BoAbl — (hakTop yCUNMBAaKOLLMIA rMnepHaTpUeMmnto

e HapyleHne mexaHuama xxaxgbl (ncuxunyeckve 3abonesanusa n nopaxenus LIHC);

¢ HeB0o3MOXHOCTb peannaoBaTh xaxay (Hapkos, rnybokas cegaumsi, koma);

e HepoyyéT notepb BoAbl U HeafekBaTHasA MHAY3NOHHAS Tepanus (y nauveHTa B
OTAENEHVN HTEHCVBHOW Tepanun).

240 N.A. CaBuH, A.C. Topadves



TMMEPHATPUEMWNA §3.5

[MocTynneHve HaTpys Npy HEBO3MOXHOCTM KOMMEHCMPOBATL M30bITOK HAaTPUS 40MNOor-

HUTENbHBIM NOTpebrneHem BoAbl B HanbonbLLEn CTENEHN OTHOCUTCS K NauueHTaMm B

oTAENeHNN MHTEHCBHOM Tepanuu.

e Mcnonb3oBaHve AN UHY3MM TMNePTOHNYECKMX PacTBOPOB XJI0pUAa HATpUS;

e [loctynneHne n3bbiTka CoNM B XOA4e HYTPULMOHHOWN NOAAEPXKKM (HEQOYYET core-
BOrO COCTaBa NUTaTemnbHbIX CMECcen).

W3 ckasaHHOro cnenyet, ytoy nto6oro naumeHTa B TSHXKENOM COCTOSIHUN, npu
YrHETEHNN CO3HAHUA UM NPOoABIIEHUN NCUXNYECKOM HeaaeKBaTHOCTM Heobxoaumo
BecTn yHéT BBOAVMOW U BbIOENSAEMON XUAKOCTU U KOHTpPOJSIMpOBaTb BOOHO-3J1EKTPO-
JINTHOE COCTOAHME.

MaHwuTon.

To, 4TO Mcnonb3oBaHME MaHUTONa MPUBOAUT K (DOPMUPOBaHMIO rMNepHa-
Tpremun pakt obLiensBecTHbI. [JaBaite BCIOMHUM MeXaHu3M 3TOro siBneHus. B
rnaee 11.5.16 onncbiBas 4eNcTBME MaHUTONa, Mbl FOBOPUM CreaytoLlee:B Noykax Ha
NPOTSKEHNM BCEMO NMPOKCMMArbHOIO M3BUTOMO KaHarbLia OCMOMSPHOCTb dunbTpaTa
He MeHsieTcs. MaHuTon, npoLueawwnin Yepes KryOo4KoBbIv cnnbTp, yKe He peabcop-
OupyeTca 13 unstparta. 3a Bpems NPOXOXKAEHMS MO MPOKCMMarbHOMY KaHarbLy B
KpoBb Bo3BpaLlaetcs 65% obbéma kry6o4koBoro ounsrpara, nonHocTbio peabcop-
OupyloTCA rMIOKO3a 1 @MUHOKMCIIOTbI, HO OUnbTPaT OCTAETCH M300CMONSPHBIM Mnas-
Me, MOCKOSbKY CTEHKM MPOKCUMAarbHOMO KaHarbLia BbICOKOMPOHMLAEMbl Ans BOAbI.
NPOKCUMaNbHbI BNCTanbHbIi

N3BUTON n3BUTON
Kancyna
KaHanevy EoyM)éHa KaHaney

i o
Na" KT H,0 HCo; Cl
rMOKO3a aMUHOKNCIIOTbI

cobupartenbHas Tpy6ouka

netna leHne

OCMONAPHOCTD +T
oavHakoBas, a Na

VIMeHHO 34ecb 1 NponcxoanT POPMUPOBAHNE TMMEPHATPUEMMUM MOCKOMbKY 3a CHET
NOBBILLEHNSA KOHLEHTPaLMN MOHOB HaTpusi B peabcopbupyemMoi nnasme noaaepxu-
BaeTCHA Ta OCMONSAPHOCTb KOTOPYIO yAaroch MOfy4nTb 3a CHET MHAY3MM MaHuTona.
[MponcxognT MrHOBEHHOE BblpaBHUBaHUE OCMOMSPHOCTU MeXady unsTpaTtoM B Ka-
HanbLe, MHTEPCTMLMANbHOM XNAKOCTLIO BOKPYr KaHasnbLa 1 neputybynapHbIMy Ka-
nunnspamu. Ho B kKaHanbLie OCMONSPHOCTL ByaeT B 3HaYUTENBHOW CTENeHNn onpeae-
NATLCA MAHHUTOM, a B NePUTYBYNSPHBIX Kanunnsapax peabcopbupoBaHbIM HaTpUEM.

B 30He NPOKCMMaribHOro U3BUTOrO KaHarnbLa
OCMOJSIAPHOCTL KPOBM B NEPUTYOYNAPHbIX Kanunnsapax
paBHa OCMONAPHOCTU KIy6o4ykoBoro dunesrpara.
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Kny6oukoBbiit punbTpat Mna3ma Kposwu
MaHHUT + NaCl Nacl
D
———
— /) - /)

\ A /

OCMOJTAPHOCTb = OCMOJTAPHOCTb

W3 aToro cnepyert, 4To NPUMEHEHWE OCMOTUYECKMX ANYPETUKOB NPU rMNepHaTpUeMmm
Na > 155 mocm/n HegonycTUMO.

Mpu rMunepHaTpMeMun MaHMTON He UCNONb30BaTb!

HecaxapHbii auaber
Mbl nogpo6Ho onucanu genctene aHTuanypetnydeckoro ropmoHa (AN B
rnaee 11.5.10 Tam e onucaHa natomanonorusa HecaxapHoro guabera.

Hopma HecaxapHeiti duabem
HOpMoBOJiEMUA rmnoBonemMuma
6 & 3agepxka Nat
B KPOBU

ypoBeHb
HOpMOBONEMIY

nepmumnt
obbema

nebuunt
ALl

OO

nonuypus MOYa HI3KON
MIOTHOCTK

HecaxapHbiin agnadet — Diabetes insipidus — 310 3aboneBaHvne unu CUHAPOM, Npu Ko-
TOPOM MaUMEHT BblAeNsEeT O0MbLIOE KOMMYECTBO HU3KOOCMOMSIPHOM Moun. MpuynHa
— geduumt AAI N1 HeYyBCTBUTENBHOCTL AKBOMOPWHOBLIX KaHamnoB AUCTanbHOro
oTtoena HedpoHa k ALl Bpaum obLielt npakTuUKM peako CTankuMBaloTcsa ¢ 3TUM 3a-
boneBaHvem. B o6LLen nonynaumMm BCTpe4aemMocTb 3Toro 3aboneBaHus cocTaBnsaer
npumepHo 3 Ha 100000. BmecTe ¢ Tem B XMpyprum xvasmarbHO-CennsipHoi obnactum
1y Opyrvx nauneHTOB HempopeaHMaLmmn 3T0 OCNIOXHEHNE He PeaKOCTb.
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[ns pasBuTUS KNUHUYECKMX MpOosiBNeHun ueHTpanbHoro HO Heobxoguma ytpata
85% KneTok CekpeTUpyoLmnX aHTuanypeTmdeckuin ropMoH. OCHOBHOE MEeCTO CUHTe3a
ALl — cynpaontuyeckoe sapo runotanamyca. 3atem AN TpaHcnopTupyeTcs BOOMb
aKCOHOB CyNnpaonTUKO-TMNodU3apHOro TpakTa B 3a4HI0K Jono rmnodusa (Henporu-
nocus), rae BbIAENSETCA B CUCTEMHBIN KPOBOTOK. AHTUAMYpeTudeckun apdekt AL
pa3BMBaETCS B pesyrbrate ero CBA3biBaHWNS CO crieLndunyeckumm peuentopamu, Ha-
XOOALWMMUCS B KINETKax MULLEHAX AMCTanbHbIX NOYeYHbIX KaHanbueBs. MoBbilaercs
peabcopbunsi ceoboaHOM BoAbl U3 mnbTpaTa 1, COOTBETCTBEHHO, BbIAENAETCS KOH-
LeHTpMpoBaHHasa Mova. Hanbonee cunbHbI (ON3NONOTMYECKAN CTUMYI AN BblAe-
nenns A" B KPOBOTOK — 3TO MOBbILLEHNE OCMOMNSAPHOCTU NMNa3mbl, MEHEE 3HAYUMbIN
CTUMYI — YMEHbLLEHNE BHYTPUCOCYANCTOrO 0ObEMa.

BblgensioT ABa BapuaHTa HecaxapHoro avabeTa yeHmparsbHbIl v Heghpo2eHHbIU.

LleHmparnbHbil HecaxapHbI AnabeT pa3BuBaeTCs NpY NOBPEXOEHUN TMMNOo-
Tanamo- runousapHon obnactn n Moxet bbiTb CneacTBUEM TPaBMbl, KPOBOU3MNS-
HUMS, ONyX0MNeBOro npoLecca Unum MHAEKLNN.

HegbpozeHHbIl HecaxapHbli anaber — cneacrteue noepexaeHna ALM-pe-
uenTopoB B no4ykax. MpuynHa HedporeHHoro HecaxapHoro aunaberta — BO3gencTene
HePOTOKCMYHbIX BeLLeCTB. Ha nepBoM MecTe Mo YacToTe HaxXOOMTCH ankoronb Ha
BTOPOM Mpenapartbl NMTus. YnoTpebneHne ankorons nposiBNsieTcsi CUHAPOMOM Hed-
pOreHHoro HecaxapHoro guabeta. lMocne 3Ha4YnTENbHbLIX MPUEMOB anKkorons oTMeya-
€TCS rMNOBONEMUS, rTMNepHaTpMeMms 1 NoNUAanNcus.

KnuHnyeckn HecaxapHbii gvabeT nposiBnseTca nonuvypuen (BblaeneHve
6-15nNMTPOB MO4YM B CyTKM MakcumarbHO — 25n1MTpoB) n nonvauncuen (kaxaga). C
TOYKM 3peHnst 6e30MacHOCTM MauMeHTa O4eHb BaXKHO MOHUMAaThb, YTO MpU Hecaxap-
HOM amabeTe xaxaa ABnAeTca cneacTBUeM Monmypum — NomnbITka OrpaHNYUTL MPUEM
XWAKOCTN MOXET BbICTPO NPMBECTU K (POPMUPOBAHMIO TMMEPHAHTPUEMIM U TUMNOBO-
nemumn.

LleHTpanbHbIN HecaxapHbIi anabeT — ato gechuuut ALl
NPOABMNAETCA NONINYPUEN 1 XKaXAOMN.

Mo [NMTENBHOCTM M CTOMKOCTM 3aborneBaHns B HEMpopeaHMaLuy BbliAENsoT TpaH-
3UTOPHbIN, MEPMAaHEHTHbIN HecaxapHbIvi AnabeT 1 TpéxdasHbIn HecaxapHbIv AnabeT.

TpaH3UTOPHbLIN HecaxapHbIN AUabeT — 3TO YMEPEHHO BbIpaXKeHHas nonm-
ypUsi 1 NonuAaunNcusi, He CONpPoOBOXAAOLLMECS AernapaTaumnen u runepHaTpmemMmen,
KOTOpble perpeccupytoT B TedeHne 12-36 yacoB nocne onepauun

lMepmaHeHTHbIN HecaxapHbIM AaunabeT. KnuHnyeckne nposiBNeHus Heca-
XapHoro amabeta BbISBATCS B TEY4EHUE HECKOMbKMX MECHALEB UMM OCTalOTCA Mo-
CTOSIHHbIMW. TONbKO Y TPETU U3 3TUX NALIMEHTOB B TeveHue 12 MecsiueB NposiBreHus
HecaxapHoro AnabeTta CMoOHTaHHO pPerpeccmpyoT

Tpéxda3HbINn HecaxapHbIN anabeT — Hamboree pegkas dopma. Nepsas
dasa — ato cHwxeHue npoaykuum ALlN B TeueHue 4-5 cyTok BCNeacTBME noBpexae-
HUA AnaHLUedanbHbIX CTPYKTYp (nonuauncust n nonuypus). Bropas dasa HaunHaeT-
cs Korga rmbernb KNeTok runoTanamyca NpuBoauT K BbicBoboxaeHuo Al B TeyeHne
nocneayowmx 4-5 cytok. B 310 Bpems HabnogaeTcst TPaH3UTOPHBIN perpecc nposie-
NEeHUN HecaxapHoro Amvabeta, unu gaxe, cMHAPOM M3bbiTouHOro BbliaeneHns Al
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B aton hase nnaHoBoe BBedeHME CUHTETUYECKMX aHanoroB ALl npuvBeneT K Bbl-
paxeHHOW 3afepxKe Boabl (rMnepsoremMus v runoHatpuemus). B tpeteen dase Ha
hOHE 3HaYNTENBHOIO CHKEHWS MW OTCYTCTBUA Npoaykumn ALl BHOBb HabnogaeT-
€S KapTMHa HecaxapHoro AnabeTa, HepeaKko NepMaHeHTHOro Tmna.

LleHTpanbHbIN HecaxapHbIi auaber.

HecBoeBpemeHHOe BbIsiBNiEHNE HecaxapHoro Auabeta y naumeHTta ¢ Ha-
pyLIEHMEM CO3HaHWUs, B CeAauuv WU C HapyLUEHHOW MOTUBALMEW XaxObl KpanHe
OnacHo, NOCKOSbKY rMnepHaTpueMmns 1 rmnoBoreMust MOryT NPUBECTU K dpaTarnbHbIM
nocneacTBusIM.

[encTBuTenbHO HapyLLeHne NUTLEBON MOTMBALIMU UMM HEBO3MOXHOCTb €€
peanu3oBaTtb SBNSETCA KIoYeBbiM (PakTopom B (hOPMMPOBaHUM rvnepHaTpuemmnm
npn HecaxapHoMm AmabeTe. M HanpoTMB CoxpaHHas NUTbeBas MOTMBAUMA (Kaxaa)
cnacaet naumeHTa OT BOGHO-3MEKTPONUTHBIX HapyLLeHUiA. Ham npuxogmnock Habmo-
AaTb NaUMEeHTOB C HecaxapHblM AMabeToM 1 COXpaHHOW xaxaon. B ycnosusx, koraa
Yy OOHOro MauueHTa npocTo m3nyeckn He Bbino cuHTeTndeckoro aHanora AOl (oH
MCNonb30Barn HasanbHbIe Kannu «AZUYPETUH» U HE CMOr BOBPEMS KyNnUTb B anTeke)
nonuypuvs gocturana 12 nMTpoB B CYTKW, HO NALMEHT BbiNMBar Takoe e KONMYeCcTBO
BOZbl N BOOQHO-3MEKTPONUTHBIX HAPYLLUEHNIA HE BO3HMKaIO.

COXpaHHaﬂ nnTbeBasa MOoTUBaLUuA 3allmllaeT nauneHTa
C HeCaxapHbIM OnabeTom ot rmnepHaTpuweMmum n runoBoneMuun.

MuTbeBass MOTMBaLMA MOXET OTCYTCTBOBAaTb MPW MOBPEXAEHUM AN3HLe-
anbHoM 06racTn y NauMeHToB C OHKOMOTMYECKMMM, TPaBMaTUYECKUMU UIIN COCY-
ancTtbiMm 3abonesannsmu LIHC. MNpy oTCyTCTBUMM NUTHEBOW MOTUBALIMK Y MaUMeHTa
C HecaxapHbIM anabeTom Ha doHe nonuypum BeICTpo hopmrpyeTcs TMNoBoNeEMUS 1
runepHatpremus. K Takum e HebnaronpuaTHbIM NOCNEeACTBUSIM MOXET NPUBECTM 1
HEBO3MOXHOCTb peanun3oBaTb MOTUBALMIO Xaxabl. TO yrHETEHNE CO3HaHWS, MCUXW-
Yeckue HapyLLleHVs HapKo3 u rybokas cegaums. MoaTomy y naumeHTa ¢ HecaxapHbIM
anabetom HeOBXOAMMO BECTM CTPOrvi y4ET BBOAMMOWN U BbIAENAEMON XUAKOCTU U
KOHTPONMpOBaTb BOAHO-3MEKTPONMTHOE COCTOSHME.

Tenepb paccMOTPUM TpU BapuaHTa U TpU CLEHapUsi pa3BUTUS rMnepHaTpu-
eMuM y NauueHTa ¢ LEHTparibHbIM HecaxapHbiM AuabeTom. T BapuaHTbl B BEPXHEN
CTPOKe Hallel Tabnuubl-MaTpuLbl.

YpoBeHb Bonemuu

Na mocm/n runoBonemMus HOpMoBoOJieMus runepBonemMus

Na >145 runoBonemust Na >145  HopmoBonemusi Na >145  runepsonemusi Na >145
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1) CueHapui pa3BuTnA rMnepHaTpMeMmMmn 1 rmnoBoNeMUA y naumeHTa ¢ He-
caxapHbiM anabetom odyeBuaeH — 3To notepst cBoboagHow Boabl. Hanbonee yacto —
3TO CUTyaums, KOrAa Nonmypust B TE4EHNE HEKOTOPOro BPEMEHW OcTaBarnach Hezame-
YEHHOW.

YpoBeHb Bonemuun

Na mocwm/n runoBonemMus HOpMOBONEMUsI runepBosniemMus
Na >145 WL EIVERNERR VY HopmoBonemust Na >145 | runepsonemus Na >145
Na 135-145 rMnoBonemus HOpPMOBONEMMUSI rnepsonemMusi

Na = Hopma Na = Hopma Na = Hopma

Na <135 rmnosonemus Na < 135 | Hopmoonemust Na < 135 | runepsonemusa Na < 135

JleueHwne Bknoyaet B cebs: 1) Bo3amelleHve geduumta AN cuHTETMYECKU-
MU aHanoramu n 2) Bo3meLleHve geduvumnta Bogpl.

W 3nech o4eHb BaxkHO MMETb B BMAY, YTO Nna3ma coctaBnseT Tonbko 20%
NMPOLIEHTOB BHEKIETOYHOM XnakocTn, a 80% cocTaBnseT MHTEpCTULMAnbHasa Xua-
KOCTb. [1OCKONbKY MHTEpCTULManbHas XUAKOCTb OOMEHMBaETCS C nNra3mon BoAou n
3MeKTponuMTamu, yaaneHue Bogbl U3 nrasmMbl Y NOBbLILLEHNE KOHLEHTPALIMKN 3MEKTPO-
NIUTOB HE MOXET He OTpaXaTbCs Ha COCTaBE UHTEPCTULMANbHON XXUOKOCTW.

Total Body Water - O6wmin o6bem Boabl - 4251, 60 % maccbl Tena

BHekneTouHas »naKkocTb - 14n
34% TBW, 20% maccbl Tena
Mnasma-| WHTepctuumanbHasa BHyTprKneTouHasa XnaKocTb - 24n
-3n < KUAKOCTb - 110 66% TBW, 40% maccbl Tena
5 25,5% TBW
2| 80% BHekneTouHo
=
s KMAKOCTN
= % A
Eses
= O
SO I
n N T
w P2
[
=
X
[
I
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Takvum obpasom, korga noyku, B ycnoeusx aedwvumta AAlN yoandaiot sogy
13 Nnna3smbl, OCMOISIPHOCTb Mria3mbl PacTeT, U TMNEPOCMONSPHas Nnas3mMa «TSHET» Ha
cebsi Booy U3 MHTepCcTULMarnbHOrO npocTtpaHcTa. B pesynsrarte y naumeHTa Bmecte
C rvnoBsonemven gopmupyeTcs aermgparaums TkaHen (obesBoxwuBaHue). CerogHs
y Hac HeT MeTOAOB, MO3BOMSIOLLMX OLEHUTb U TOYHO BbIpa3uTb B LMdpax CTeneHb
06e3BOXMBaHUSI OpraHnama 1 AedvumuT Bodbl B MHTEPCULMANBHOM MPOCTPaHCTBE.
PacuéTbl no dhopmynam gatT npubnmuantenbHble 1 BECbMa HETOYHbIE pPe3yrbTaThl.
MoaTtomy, Hambonee 6e3onacHO C NPaKTUYECKOW TOYKWN 3pEHUS, JOOUTBCA CHIDKEHUS
Temna avypesa v nosyvyeHus KOHLEHTPUPOBAHHOW MOYM, MPYMEHVB CUHTETUYECKNE
aHanorn ALl 1 BecTu nauuweHTa, B NOMOXUTENbHOM BOAHOM GanaHce, Bo3Mellasi
[eduULmnT XKUOKOCTM TMNOOCMONSIPHBIMU pacTBopamu unm cmeckto 5% pacteopa rmo-
ko3bl ¢ 0,9% pacTtBopom HaTpusi xropuaa B cooTHoweHun 50/50, nogbupas oKoH-
YyaTenbHbIN 06BLEM MHAY3MM MO KIMMHUYECKOMY 3ddpeKTy n pesynsrataMm AUHaMUKK

BOAHO-3ﬂeKTp0}1I/ITHbIe HapyLleHnsa B He|7|popeaH|/|Mau,|/M 245



YACTb Ill. BOAHO-31EKTPOJTNTHBIE HAPYLLEHNA U CUHAPOMbI

aHanun3oB BOAHO-3MEKTPONMTHOrO cocTaBa nnasmbl. [lepopanbHoe (SHTeparnbHoe)
BBELEHME XNOKOCTU NPeanoyTUTENbHO B CBS3W C MEHbLUMM KONUYECTBOM SATPOrEH-
HbIX OCIMIOXXHEHU NeYeHus rmnepHaTpyemmnn. Ecnm BCNOMHWTb, YTO AenaeT naumneHT
C HecaxapHbIM AMabeToM 1 COXPaHHOM Xaxaom, Koraa eMy He MPOBOAUTCS 3aMeCcTu-
TenbHas Tepanua cUHTeTUYeCKUMn aHanoramm AL MOXHO cka3aTb, YTO €ro fO3yHr:
«[MpocTo pobab BoabI!». OH NPOCTO BO3MELLAET NOTEPU YMCTOM Boabl. M nocneaHee,
npu AaHHOM CLEHapun, KOMMNEHCHPYst AeULNT YACTOW BOAbI BAXKHO HE MPOCKOYUTH
«TOYKY PaBHOBECMS» U HE CO3aaThb rmnoHaTpuemMuio. He 3abbiarite o mapadoHuax!
Y 3TUX NAUUEHTOB KOHLEHTPALMSA HATPUsi B KPOBW MOBbILLEHA, a 06LLee KOnM4YecTBO
HaTpus B opraHuame obbl4HOe (HopMarbHoe). CKOpOCTb KOPPEKLIMN XPOHUYECKON M-
nepHaTpMeMmmn He OOIKHa NpeBbIaTe 8 MMonb/cyTku. KoppeKumsa ocTpon runepHa-
Tpuemmn He BbicTpee Yem TMMonb/yac.

Il) CueHapwin pa3BuTUSA rMNepHaTPUEMUM U HOPMOBONEMUM Y NauMeHTa C
HecaxapHbIM AnabeTom — 3TO MOTePs YXCTON BOAbI 1 BO3MELLIEHNE MOTePb COMNEeBbIMMN
pactBopamMu (Hanpumep, hr3nonornyeckum pacTBopomMm).

YpoBeHb Bonemuun

Na mocm/n rmnoBoneMus | HOpPMOBOJIEMUS | runepBosieMusi
Na >145 runosonemusi Na >145 opmoBonemus Na >14 runepsonemus Na >145
Na 135-145 rMnoBonemus HOpMOBONEMUSI rMnepsonemMusi
Na = Hopma Na = Hopma Na = Hopma
Na <135 rmnosonemus Na < 135 | Hopmosonemusi Na < 135 | runepsonemusa Na < 135

Cam hakT BO3MeLLeHNs MOTEPb YKasblBaeT Ha Hanu4vve Bpadva. 34ecb Ha-
NALIO OLIMBOYHAst OLiEHKa KIMHUYECKOM CUTyaumn U, Kak criedcTBue HenpaBuiibHasi
TakTMKa nedvenus. [la, y naumeHTa npoBoaUTCS YY4ET BBOAMMOWN U BbIOENSEMON Xna-
KOCTW, YCTAHOBMEH hakT NONMypum, HO HET OLEHKWN TOrO, KaKoBa NNOTHOCTb BblAens-
emMon Mmoun. Mo4a npu HecaxapHoM AMabeTe HNU3KOWM NNOTHOCTM, OCMOSSIPHOCTb MOYM
HVXXe OCMOMSPHOCTM KPOBW W, Kak nMpaBuio, BU3yanbHO MoYa Npo3pavHas kak Boaa
1N HEe UMeeT 0ObIYHOM XKEeNTOBaTOM OKpacku. BbiNONHeHMe aHanm3a KpoBY C OLEHKOW
OCMOJISAPHOCTU U KOHLEHTPALIMN OCHOBHbIX 3M1EKTPOINIUTOB MOT0 Obl NPOSICHUTL CUTY-
aLmio 1 NOMOYb NMPUHATL NPaBUITbHOE PeLLeHne.

HOpMOBONEMNA rmnoBonemMuAa HOpMOBONEMUA
O OO
pednuyT BOfa 1 COMb
obbema

3afieprkKa Na"
noteps cB06OAHON BOAbI
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[Mpu Takom cueHapum opraHn3m TePSIs YMCTYHO BOAY, NOSyYaeT B3aMeH 130-
TOHWYECKUI pacTBOP XNOpMAa HaTpuUs U NPOOOIKaET TEPATb YACTYIO BOAY. B pesynb-
TaTe NPOUCXOAMT HaKOMMeHWe Xropuaa HaTpust B opraHuame. BakHo oTMeTuTb, 4to
WMEHHO B OpraHu3Me, a He NpocTo B KpoBu. Ouddysns MOHOB xsiopa U HaTpusi U3
COCYAMCTOrO pycna B MHTEpPCTMLManbHOE NPOCTPAHCTBO MPOUCXOAMUT ObICTpO. To, YTo
rMNOBONEMUS He pa3BMBAETCHA — 3TO XOPOLUO, He CTpadaeT remoaMHamuka u nepgy-
3usl TKaHel. Ho To, YTo opraHn3m HakannMBaeT HaTPUii — 3TO NJIOXO.

Mpu dbopmmnpoBaHUM cMHAPOMA rMnepHaTPMEMUN U HOPMOBOMIEMMMN TaKTUKA
nevyeHuns ycnoxHsaercs. Bpad gomkeH obecneunTb yaaneHue xnopuaa Hatpus U3 op-
raHu3ma, COXpaHsisi BONeMmnyYeck1n cTaTyc.

JleyeHue BknovaeT B cebs1 1) BoameLeHne aedmumnta AN cuHTETUYECKUMU
aHaroramu 1 HopmManu3saumio Temna auypesa 2) npy BO3MELLEHUN NOTEPb XUAKOCTU
cnepnyeT MCnosb30BaTh MMNOOCMOIISIPHbIE PAcTBOPbI UMM cMecb 5% pacTBopa k-
ko3bl ¢ 0,9% pacTtBopom HaTpusi xrnopuaa B cootHoweHnn 50/50. OyeHb BaXkHO, 4TO
TakoMy nauneHTy Heobxoanmo obecnevnTs CTPOroe COOTBETCTBUE KONMUYECTBA BBO-
OUMOW XNOKOCTU U XKMOKOCTU yaansieMon U3 opraHnsma. Ecnv konnyectso BBOAMMOM
TMMNOOCMOSSAPHOW XUOKOCTM OKaXKETCSA M3ObITOYHBIM BO3HMKAET Yrpo3a pa3BuTUSA OTE-
Ka nerkux n otéka mosra. Ecnv HanpoTtus, naumeHT ByaeT ncnbiTbiBaTh AeULIAT XNa-
KOCTW, BO3HMKAET yrpo3a pasBUTUS HapyLLEHUA reMOANHAMUKA U MUKPOLIMPKYSLUN
(Npwv 3HaYMTENBHOM BbIPaXXEHHOCTM — 3TO LOK). ONsiTh BaXKHENLLMM acrnekTom rneyeo-
HOW TaKTUKN SIBMSIETCS YYET TOrO, YTO NepeMeLLEHNs XXUOKOCTU 1 COMNN NPOUCXOLAT
He TOmnbKO B npedenax COCYAMCTOro pycra, HO U B MHTEPCTULMAanbHOM MPOCTpaH-
ctBe. CKOpPOCTb KOPPEKLUMM XPOHUYECKON rMnepHaTpUeMun He AOIMkHA MpeBbIlaTh
8 Mmonb/cyTkn. KoppeKkuust ocTpor runepHatpuemMmm He boictpee vyem 1Mmornb/yac.
Ecnn npugymaTb no3yHr Ans nevyeHus 3Toro cuHapoma oH Oyaet Takum: « CoxpaHu
800y, HO ydariu TUWHIOK COfby»

Ill) Korga Bcero B n3bbiTke. CueHapuin pa3BuTusi rmnepHaTpuemMun 1 runep-
BOMIEMUW Y MauMeHTa ¢ HecaxapHbiM anabeTtom obblYHO MMeeT ABa atana. [epBbiii
3Tan — 310 NOTePS YACTOM BOAb! U BO3MELLEHME MOTEPb N3OTOHUYECKUMW CONEBBLIMU
pacteBopamMun (Hanpumep, rU3nonorMyeckum pacTBOpPoM) Unu, Aaxe rmnepToHHUYe-
CKMMU pacTBopamu. BTopol atan — 370 NpOAorKeHe MHAY3NM U30TOHUYECKMMMU
ConeBbIMU pacTBOpamMy OAHOBPEMEHHO C Bo3melleHnem aeduumta ALl cuHTeTnye-
CKUMK aHanoramu. Ha BTOpoM aTane npoucxoamTt UHAY3nst rnsnonormyecknx pac-
TBOPOB Ha (DOHE PE3KOro CHUXEHWNS Temna anypesa.

YpoBeHb Bonemuu

Na mocm/n runoBornemMusi HOpMoOBoONneMusi runepBornemMus
Na >145 runoBonemust Na >145 | HopmoBonemusi Na >145  [ligllel=lel (IVIZERNE R P}
Na 135-145 rMnoBonemus HOpMOBONEMUsI rMnepsonemMusi

Na = Hopma Na = Hopma Na = Hopma

Na < 135 rmnoBoniemust Na < 135 | Hopmosonemusi Na < 135 | runepsonemus Na < 135

B atom cueHapum 06bEM BO3MELLEHMSA NPEBbILLAET KOMMYECTBO XUOKOCTU
TepseMon opraHn3MoM. B peanbHON KNMHMYECKON CUTYauum MOXET ObITb Tak: y na-
LMeHTa BbIsSIBIEHA MOMNMYpWs, 1 BHa4arne, kak BO BTOPOM CLieHapum 06bEM Boabl Te-
pSieMOV C MOYOW (@ MOYa HU3KOOCMONSIPHas) BO3MELLLAIT M30TOHNYECKUM PacTBOPOM
HaTpusa xnopuga. Takum o6pa3omM, COXPaHAETCA HOPMOBOMEMMS, HO PacTET KOHLIEH-
TpaumMsa HaTPUS BO BHEKNETOYHON XMAKOCTU. [lanblue Bpay BUAMT, YTO TeMn Anypesa
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BbICOKWUIA, @ MO4Ya FMNOOCMONspHas U B KayeCTBe 3aMeCTUTENbHOW FOPMOHanbHOM
Tepanuu NpuMeHsieT cuHTeTndeckun aHanor AQlL Temn guypesa 3HaYNTENbHO CHU-
)KaeTcs, HO B CUMY KaKux-TO NMPUYMH HE NPOU3BOANTCS KOPPEKLMSA TeMna u CTPYKTYpbI
WHY3MOHHOW Tepanun. Y naumeHTa chopMMpoBarcs CUMHOPOM rMnepHaTpueMmun m
runepsonemun. M 3gech, kak roBoputcs: «Yem ganblie B fiec, TeM Aorblue Bbine-
3aTb». Ecnu gymatb TOnbko 0 BONIEMUM MOXET NPUIATY B FONoBy Takas Mbicrnb: «OcTa-
BUTb NaLMeHTa Ha HEKOTOPOe BpeMsi 6e3 3aMeCTUTENBHOWN Tepanum CUHTETUYECKUMMI
aHanoramu Al Torga yepe3 HEKOTOpPOe BPEMS BHOBb HaYHETCA MONWypusi, U na-
LUMEHT yaanuT n3bbITOK XXNAKOCTUY. Tak NocTynaTb Henb3sa — 310 owmbka! Y Hawero
nauueHTa yxe runepHaTpuemMus, eCrniv OH yOANUT HU3KOOCMOSISIPHYHO MoYy (noTepsieT
YNCTYHO BOAY), TO KOHLEHTpaLMs HaTpys B nra3mMe ewé 6onbLue Bo3pacTer.

rmnoBosieMuAa HOpMoOBoOemMunA rmnepBonemMmA
2
0 YN AYAP
neduumt BoAa v conb n36bITOK &
obbema obbema

BOAa 1 conb

Na+> 14 &

MMOJIb/

+
3afiepkka Na 3apepxka Nat 3apepka Na©
noTeps cBO60AHOM BOAbI 3a/lepKa Bogbl

[ns Toro, 4To6bI BbIOpPaTh MPABUNBHYIO TAKTUKY JTIEYEHNS, HAM HYXHO YeT-
Ko onpefenuTb 3agady. [ocKomnbKy, B KOHEYHOM CYETE, Mbl AOIMKHbI MPUMBECTU Na-
LMeHTa K HopManuaaumm OCMOSSIPHOCTM Y BONIEMUU, Mbl JOMMKHbI YAANWUTb U30bITOK
BOAbl M HaTpus. NyCcTb NAUMEHT BbIAENUT 3HAYNTENBHOE KONMYECTBO KOHLEHTPMPO-
BaHHOW Mouun. Pe3ynbtaT nony4yaroT B Tpu xoga: 1) MpogomknTe 3aMecTUTENbHY
Tepanuio cuHTeTudyeckumn aHanoramum ALl (noTeps YmcTon BoAdbl HegonyctTuma),
2) OrpaHu4nTb NPUEM XMAOKOCTU NepopanbHO 1 B MHAY3UK (y nauueHTa yxe ecTb
runepsonemus), 3) Ecnu Temn MoyeBblAENeHNs HeYAOBNETBOPUTENbHbBIV — MpUMe-
HUTb carnypeTuku, npenaparbl Bblbopa — 3TO aHTarOHWCTbl anbAoCTepOHa: BEPO-
LUNUPOH, anbAaKToOH, CIMPOHOMNAKTOH, HO CNY HYXXHO AobuTbcs 6onee addekTmB-
HOro anypesa MCcrnonb3yT MNoTUasng n gaxe dypocemua(0CTOPOXHO U HEMHOTO).
4) Ans Toro, 4Tobbl HE NOMYYUTb OCMOXHEHUS CO CTOPOHbI XeMNyA0YHO-KMLLEYHOrO
TpakTa B BUAE CTPECC-A3B U 3p03Ui CNN3UCTON 060MYKM, HYXXHO BBOOAUTb OrpaHu-
YeHHOe KONMUYecTBO MMMNOOCMOSSAPHbBIX PacTBOPOB WM MULLEBLIX CMECeN C NOHW-
XXEeHHbIM coepXXaHneM Conmn NepoparnbHO UMK Yepes 30HA.
Ecnv npugymaTb NO3yHr Ans fie4eHns 3Toro cuHApoma oH ByaeT Takum: «Yoasu
JIUWHIOK COIb U 800y U COXpaHU HOPMOBOTEMUHO»

Mpy aToM Heo6X0AMM CTPOTrUA MOHUTOPUHI BBOAMMOW W BbIAENAEMON XUAKOCTU U
aHanu3 AVHaMUKWU BOAHO-3MEKTPONUTHOMO COCTOAHUS. CKOPOCTb KOPPEKLMU XPo-
HWYECKON TMnepHaTpreMun He [OorkHa npesbiwaTtb 8 mmonb/cyTku. Koppekuns
OCTpOU runepHaTpvemun He GoicTpee YeM 1mMmmornb/yac.
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HedpporeHHbI HecaxapHbIl gnaber.

Mpu aTom BapmaHTe HecaxapHoro anabeta NposiBMEHUS Te XKe, YTO U Y LiEH-
TpanbHOro HecaxapHoro avabera: NoNMypust N NONMAMNMNCKSA, MPY HapyLUEHUN NUTbe-
BOW MOTMBaLun BbICTPO hopMUpYETCA rMNoBoONeMus 1 runepHatpyvemms. MNpuyrHa
apyrasi, runocdus n anaHuedanbas obnactb He NoBpexaeHbl, yposeHb Al B KpoBu
[axe BblLLle HOPMbI, HO B MOYKax, B AUCTanbHbIX OTAENax HedpoHa cneuuduyeckme
peuenTopbl, pearvpytowme ¢ AL 6nokvpoBaHbl. B pesynsrate, akBanopyHOBbIE Ka-
Hanbl B AMCTanbHbIX oTAenax HedpoHa 3akpbiTbl UM OTCYTCTBYHOT U Ta BOAa, KO-
Topasi AormkHa peabcopbupoBaTbCsl HA MOCNEQHEM 3Tane NPOXOXAEHUs PuUnbTpa-
Ta No HedpoHy «yberaeT» B Mody. [pnymHa HedporeHHOro HecaxapHoro avabeta
— BO3AencTBME HEPOTOKCUYHBIX BELLIECTB. Ha MepBOM MecTe no YacToTe HaxoauTCa
arnkoroflb Ha BTOPOM Mpenaparbl MUTUSA Ha TPETbEM TETPAUMKIUHBL. YNOoTpebneHne
ankoronsi NposiBMSiIETCS CUHOPOMOM HedporeHHoro HecaxapHoro auabeta. Mocne
3HaYMTENbHbIX NPUEMOB arKorons OTMeYaeTCcs rMrnoBoONEMUS], TMNepHaTpUeEMus 1 Nno-
nmamncus. OTo TPaH3UTOPHbIN He(POreHHbI HecaxapHbI AnabeT, KOTOPbI ncyesa-
€T N0 Mepe paspeLleHnss CUHAPOMa UHTOKCUKaLMK.

Mpu HedbporeHHOM HecaxapHoM anabeTte ALl He paboTaeT eaUHCTBEHHbIN
nyTb NogaepKaHUsa HopMarbHOrO COOTHOLLIEHNS BOAbI COMNe B OpraHu3mMe — 310 BO3-
MeLLeHMe noTepb BOAbl.

wnepHaTtpremunsi MoXeT pa3BmBaTbCs U 6e3 HecaxapHoro anabeta. U B akc-
TPeMarsbHbIX XXU3HEHHbIX CUTYaLMSX, U B KIMHUKE NPUYMHON pa3BUTUSA TUnepHaTpue-
MWK SIBNSIETCS HeoCTaToOK NOTPebrneHns Bofdbl MO OTHOLLEHUIO K NoTpebrnsemon nnm
BBOAMMOW B OpraHusm comnu. BosmoxeH BapuaHT hopMUpOBaHUs rmnepHaTpreMmm
npu HenpasuiibHOM NMpoBeAeHNN SKCTpaKopnoparnbHbIX METOAOB O4YUCTKM KPOBU, Ha-
npumep npu reMoauanmae.

[wnarHocTnyeckne KpUtepumn HecaxapHoro gvabera.

e OcmonsapHocTb Moun < 200 mocm/n, (06bibHO 50 — 150), yaenbHbi Bec < 1.003

OTcyTcTBME KOHUEHTpaUMM Mo Beiwe 300 mocm/n, B yCnoBusAxX gernapataumu.

Monuypus: Temn guypesa npesocxoaut 250 mn/vac (y geten > 3 mn/kr/vac).

HopmanbHbI Unv NOBbILLEHHBIN YPOBEHb HATPUSA MIadMbl KPOBU

XKaxga v nonnamncms npy CoOXpaHHOM CO3HaHWU U OTCYTCTBUM NMCUXUYECKMX Ha-

pyLueHui

e PasButve gervgpartauum v runepHaTpueMmm, npu oTCyTCTBUM BO3MELLEHUS MO-
Tepb BOAbl U afleKBaTHOW Tepanun

e  OTcyTCcTBME HAOMOYEYHMKOBOW HeQOCTaToMHOCTU. HecaxapHbin anabet He npo-
SBMSETCH B YCMOBUSAX NEPBUYHON HAAMOYEYHNKOBOW HEOOCTaTOYHOCTH, NOTOMY
YTO ANS NPOAYKLMN MMNOOCMOSISIPHON MOYM Heobxoauma XoTsl 6bl MUHUMarbHas
MWHEPanoKopTUKONAHAsA aKTUBHOCTb.

LleHTpanbHbI HecaxapHbIn AnabeT xapaKTepuayeTcs pa3BuTMeM Nonmnypun, 4To Tpe-
OyeT ondcepeHLmansHOM AMArHOCTUKK C:

e  HedpOreHHbIM HecaxapHbiM AnabeTom;

e [ICUXOreHHOM NonUAuNCcuUnen;

e OCMOTUYECKUM AMYPE30M (MocneacTBusi OCMOTEPannu, rioKO3ypus);

e 1CMONb30BaHVeM ANYpPETUYECKUX Npenaparos (dypocemuna, rmnotmasug v 1.4.).

NB! Mpu ncnonb3oBaHUM 6OMNbLLMX 403 MAHHUTONA BLICOKUIA TEMN Anypesa
COMpoBOXAAeTCs BblAeNeHMEM MOYN C OCMOSSIPHOCTLIO BonbLuer, Yem 300 Mocm/rn.
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IleyeHune runepHaTpuemun.

MprHUMMBI NevyeHns

e  Bo-nepsbix, npochunaktuka nyywie moboro fnedeHns, 1 3agada Bpaya yrnosuTb
TEHAEHUMWN K Pa3BUTUIO BOOHO-3EKTPONUTHBIX HapyLUEHWIN, No3ToMy obssaTte-
NeH MOHMTOPWHI BogHoro G6anaHca. A ang Toro, 4To6bl NPaBUILHO NeYnTb, TEM
6onee HeobxoaMmo obecneunTb CTPOrnIA YHET KONMYecTBa BBOAUMOW U BbiAens-
€MOW XUAKOCTW. B 3aBMCMMOCTU OT CTeNeHn HeCcTabunbHOCTUN COCTOSHNS MOXET
notpeboBaTbCH, HE TONbKO CyTOYHas unv ABeHauartvyacoBas OLeHKa Konmye-
CTBa BBOAVMMOW XMOKOCTW 1 Temna Auypesa, HO faxe 1 NoYacoBON YYET.

e  Bo BTOpbIX, @aHanu3bl KOHLEHTPAaLIMIA OCHOBHbIX 3M1EKTPONUTOB KpoBu. bes atoro
neYeHve NoYTN HEBO3MOXHO.

e TpeTtbe, HYXKHO ONPEAENUTLCS €CTb UNW HeT y nauneHTa geduumnt Al Kputepun
AMarHoCTUKN HecaxapHoro avabeta npusefeHs! Bobiwe. Ecnn y naumeHTa BbisB-
NeH LeHTpanbHbIN HecaxapHbI AnabeT, TO B HECTabWUNbHOM COCTOSIHUWM HYXHO
nogbupatb 1 Npy HEOBXOAMMOCTU MEHATb A03Y CMHTETUYecknx aHanoros ALl B
Xo[e NeYeHns NaumeHT MOXET BHOBb HayaTb BblpabaTtbiBaTb cOOCTBEHHbIN AL
1 Torga HeobxoaAMMOCTb B 3aMeCTUTENbHON Tepanuu otnaget. MoxeT MeHATLCS
YyBCTBUTENBHOCTb peLienTopoB Kk BBogumomy AL I MOXeT MeHATbCH cocTos-
HMe crnm3ncTbix obornovek (Hoca v pra) Ha KoTopble HaHocuTcsa mpenapar. o-
ckornbKy oTBeT Ha BBoguMbii ALl pasBmBaetcs 6bicTpo (10-15MuH), npy Hanuymm
MOY€EBOro KaTeTepa, Mbl TUTPyeM A03y BBOAMMOTO npenapara no apdexTy.

e YeTBepToe — OLEHUTb OTHOLLEHWE KoHLeHTpauun Na B nnasme k Boriemmun. 310
BaXKHOe 3HaHWe, KOTopoe onpedenseT Bbibop TakTvkv. Ecnn y naumeHTa runep-
HaTpMeMns 1 rMNoOBONEMUS HY>XHO BO3MellaTb Aeduumt yncton Bogel. Ecrnin y
nauueHTa runepHaTpueMms 1 HOPMOBONEMUS HYXXHO YAAnsaTb HATPWKM, nopgaep-
XuBas HopmoBsonemuto. Ecnmn y naumeHTa runepHaTpuemMusi n runepsBoneMust
HY>XHO yaansiTb N30bITOK HATPUS 1 BOAbI.

e [lgToe — ato Temn Koppekummn. CKOpOCTb KOPPEKLMM XPOHUYECKON rMnepHaTpu-
eMun He OOoIMKHa NpeBbIlaTh 8 MMOnb/CyTku. Koppekuust ocTpon runepHaTpue-
MUK He GbicTpee Yem TMmornb/yac.

CuHTeTn4eckue aHanoru AN B Buae nekapcte UMEKT HENATEHTOBAHHOE MEXAy-
HapogHoe HavMeHoBaHue, pekomeHaoBaHHoe BO3 - neamonpeccuH

MpuBOoauM TOproBble HasBaHWsA 3TUX Npenapatos: AanypetuH, AgnypetnH Cl, He-
cmonpeccuH, OecmonpeccnH-Ano, MununpuH, lNpecariHekc, OMOCKHT, BasoMupuH,
DDAVP, DesmoMelt, Minirin, Minirin Melt, Octim, Stimate.

JlekapcTBeHHble hOpMbI BbiMycKka: TabneTky, Kannum, HasarnbHbIA Crpen un
WHBEKUMOHHas hopma.
Llenesas nosmpoBka Ans HadanbHbIX U nepopanbHbix opm oT 10mkr Ao 40Mmkr B 3a-
BMCUMOCTW OT 3achdpekTa. Becerga pekomeHayeTtcss nogbop 403MPOBKM MO 3hadekTy.
Mpy Mcnonb3oBaHMM Ha3anbHbIX U NepopanbHbIX OPM MOMHbIM adEKT B Buae
CHWXeHus Temna aumypesa pgocturaetcs vepes 20-30 MUHYT ANUTENbHOCTb OeW-
CTBUS 6-8 Yacos.

OMOCUHT — MHbEKUMOHHast cdopma — amnynbl 0,5mMn-4Mkr 1 amnynbl
1,0mn-20mkr. JencTteylowee BelwecTBo: [lecmonpeccunHa auertaTta Tpurngpar.
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CurHTeTMYeCKMIn aHanor 8-aprmHuH Ba3onpeccuHa, obragaer cBOWCTBaMU
€CTEeCTBEHHOIO aHTMANYPETNHECKOTO FOPMOHa.

Hepepako Ha dhapmakonornyeckom pbiHke NO3NLMOHMPYETCH Kak remocTaTu-
YeCKni mpenapat MNOCKOMbKY UCMOMNb3yeTcs Npy neveHnn 6onesHn Bunnebpanga. le-
MocTaTu4eckoe AencTBrne obycnoBneHo CnoCOBHOCTBIO AECMOMNpPeCCHHa NOBbILLAThL
KOHLIEHTpaumio B nNna3me kposwu daktopa ceeptbiBaHua VI, cnocobeTBoBaTh OCBO-
B6oxaeHuto akTuBaTopa nnasmyMHoreHa B KpOBMU.

B ycnoBusx paHHero nocrieonepauyoHHOro nepvoaa y nauneHToB onepu-
POBaHHbIX MO NMOBOAY afeHOM runodmsa, KpaHmodapuHreom, MEHMHreoM obnacTu
Oyropka TypeLkoro cefna v Apyrmx onyxonen unm cocyamctbix 3aboneBaHui xmas-
MarbHO-CENNspHON 06nacTy pekoMeHO0BaHo:

e  KoHTpornb o6bEMa BBEAEHHON XMOKOCTU 1 BbIAENEHHON MOYU KaXabl Yac;

e  KoHTponb yaenbHOro Beca Mo4u Kaxgble 4 yaca unv npuv noBbIlLEHWU Temna
aunypesa cBbliwe 250 mn/yac;

e  KoHTpornb ypoBHsi Na nnasmbl, OCMOMNSPHOCTY Na3mbl Kaxable 6 4acos;

Mpu pa3suTM NonNnypun 4o pasBUTUA TMNEPHATPUEMMM BOCTMONHEHNE NOTEPb XKUOKO-
cTu ocyuectensietcs pactsopom 0,9% HaTpusa xnopuvaa, CTporo no 06bEMY notepsb.

NB! lMauneHTbl, nonyymBLUNE 3HAYMTENbHBIN OOBLEM BHYTPUBEHHOW MHAY3MUKN BO
Bpemsi onepauuy MoryT UMEeTb afeKBATHOE MOBbILLEHVE TeMMNa auypesa B Nnepsble
Yyacbl nocrie onepauun. B aton cutyaumm Bo3mellaetcs 2/3 o6bEma MoYM pacTBOPOM
0,9% HaTpusa xnopwvaa.

Ecnun Temn guypesa npesocxoaut 300 mn/yac, ncnonb3yrTcst npenapaThl Basonpec-
cvHa. [lecmMonpeccuH HasanbHbIn cnper unu Tabnetku (B 3oHa) 20-40Mkr, HO Hambo-
nee yaobHbl 1 3¢peKTUBHbLI MHBEKLMM 2-4MKT, 0 3pEKTUBHOIO CHUXKEHUS TeMna
aunypesa < 250 mn/yac.

[nsa koppekumn rmnepHaTpMeMumn NpoBoanTCS MHAY3NUst pacTBopa COCTOS-
ero 13 5% rntoko3bl 1 0,9% HaTpus xnopuaa B cooTHoweHun 50/50 ¢ nobaBneHnem
KCL no 20mMmonb/n ¢ NOCTOsIHHOM cKopocTbio 75-100 mn/yac.

[Mpy BOCCTaHOBNEHUM CO3HAHMS, OCHOBHOM OOBEM XXMAKOCTU BBOAMTCA Me-
poparnbHO Npu coxpaHHOW xaxae. [lo3a npenapartoB Ba3onpeccuHa nogdbupaercs no
achbdhekTy cneumanucTom 3HOOKPUHOMOIOM.

CpaBHWTeNbHas xapakTepucTuka npenapaToB AecMOonpeccrHa nNpeacTaBneHHbIX Ha
POCCUINCKOM PbIHKE:

CBOMCTBa npenapaTroB HatuBa/MuHupuH BasomupuH
riekapcTBeHHas hopma TabneTku crpen HasanbHbIN
[03MPOBaHHbIN
cnocob BBeaeHUs! Per os BMPbICK B HOCOBbIE XOAbl
unu cybnmHreanbHo

[03MpoBKa 0,11 0,2 mr B Tab 10Mmkr/1BRpbICK (A03a)
Ha4ano gencTeuns 30 MuH -1 yac 15-30 MuH
MaKkcumarnbHas

yepes 4-7 yacoB yepes 1 vac

KOHLIEHTpauus B nnasme

6uoaocTynHOCTbL Npenaparta 5% 10%
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BasomMupuH (gecmonpeccuH) HasanbHbI Cnpert BO3MOXHO UCMONb30BaTh:

e  BO Bpewmsi onepauuu;

e B paHHEeM NnocrneonepaLnuoHHOM Neproae;

e puW NPOAJIEHHOWN Cefauum 1 NocrneonepaLnoHHON TOLWHOTE (Npy TpaHcCceHo-
naanbLHOM AOCTyrne npenapaTt HaHOCUTCA Ha CNM3UCTY0 pOTOBOW nonoctun) Ba-
30MVIPUH NPEeanoyYTUTENEH Yy AeTEN, U3-3a BbICOKON BEPOATHOCTU AMCNENcUn u
HeraTnBuaMa k TabneTMpoBaHHbIM Npenaparam

dopmynbl pacyéTta gedumumta cBo60aAHON BOAbI.

Bce atn cdopmynbl pacuéTta geduumta BoAbl MOCTPOEHblI HA MNpUHUMUME
pa3BefeHus nHgmkartopa. lNMpegnonaraeTcsi, YTo y peanbHOro naumeHTa B cutyaumnm
rOPMOHarbHbIX HAPYLUEHUA U NMOMMYPUN MOXHO paccyuMTaTb HOpMarbHOE ANs HEro
KONMYecTBO OOLLIEN BOAbLI 1 BHEKNETOYHOWM XMOKOCTM MO Macce Tena. 3aTtem UCnonb-
3ys naearnbHyo koHueHTpaumio Na=140MMonk/n u peanbHyo, U3MEPEHHYIO B Mnas-
Me KpoBW paccuutatb Aedumumut cBoboaHow Bogbl. Mbl He coBeTyeM Mcnonb3oBaTh
3T1 hopMynbl ANs Ha3Ha4YeHUst NHAPY3MHOHHOW Tepanuu. [axe B TOM criydae ecnu
3TO OCTPO pasBUBLLASICA NONMyps Ha hoHe NoBpeXaeHUsa anaHuedanbHon obnactu
BEPOSATHOCTb OLUMOKM BENMKa, MOCKONbKY Mbl HE 3HAEM UCXOAHOMO0 COCTOSIHUS NaLu-
eHTa. Ecnn ke no mepe passutua nonuypum AeduumnT XUOKOCTU Yxe BO3MeLlar-
Csl pacTBOpaMy COAepXKaLlMMKN SIEKTPONUTLI, oLuMbKa NpocTo HeusbexHa. Cneays
dopmynam y naumeHTa ¢ CMHOPOMOM rMnepHaTpuemMmny U1 HOpMOBONEMUN Mbl Byaem
BBOAUTb BOAY KOrAa HY)XXHO BbIBOAMTL U3 opraHnamMa conu. Ewle onacHee foBepaTbest
dopmynam, ecnv y Hallero naumeHTa runepHaTpnemMusi 1 runepsonemus. HasHavas
MHPY3UI0 TMNOOCMONISIPHBLIX PACTBOPOB MO (hopMyriam y Takoro naumMeHTa MOXHO Mno-
nyy4nTb B pesynbrate elwé 6onbLuyto runepBonemMuto (0CobeHHO ecrin yxe noLwnu B
4eno cuHTetTudeckne aHanorv ALN). MNony4mm 1 oTéK Nnerkmx, u OTEK Moara.

CnepyeT neuntb He aHanu3bl, @ NauueHTa, No3ToMy obs3aTenieH MOHUTO-
PUHT BBEAEHHOW 1 BbIOENEHHOW XXWUOKOCTU PErynsipHbIA aHanu3 a51ekTporMTOB KPOBU
N KNMHUYecKas oLeHKa COCTOSIHUS NaLuuneHTa.
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1Il.6 NMnoHaTpuemus

MnoHaTpuemMmns — 3TO CHWKEHWE KOHLUEHTpauun HaTpus B KPOBW UMM B
nnasme kpoeu. B ungpoBom BbipaxkeHUn — 3T0 MeHblue 135 mocm/n, MeHblle 135
MMONb/N nnNn MeHblue 135 maks/n. (ANa HaTPUsA KOHUEHTPaLus, UsMepeHHas B MUri-
AIMMONSIX, MUNIIMOCMONSAX U B MUNNM3KBMBArNeHTax He oTnmM4aercs.)

OcTpo pasBuBaOLLASACA MMNOHATPUEMUS — 3TO CepbE3Has OMacHOCTb Ans
XKM3HW HaLLEero nauyeHTa, NoCMoTpuTe Ha 3Ty Tabnuuy.

Na nna3mbl mocm/n KnuHuka
135 145 Hopma
<125 nnn >170 Conop
<120 unn > 180 Koma n cynoporu
<110 vnn >200 CwmepTb

BbicTpoe CHwKeHVe KoHueHTpauum Na B KpOBM CO34aeT OCMOTUYECKUM
rPaAMeHT Mo CTOPOHaM KMETOMHOW MemMbpaHbl, U BoAa YCTPEMISETCA BHYTPb KMeT-
kn. Knetka Habyxaet (swelling). OcmoTnyeckoe OaBneHve MOXET AaXe «B30pBaTby»
KneTky. BcnomHute, Kak nonatTcst 3puTpOLMTbI, €Cnn X NOMECTUTb B AUCTUNNMPO-
BaHHylo Body. [epBas yrposa — 310 oTéK-HabyxaHne KNeToK Mo3ra 1 ecnv y Hallero
naumeHTa HeOCTaTOMHO Pe3epPBHbIX MPOCTPAHCTB B Yepene — 3TO yrpo3a Aucrokauum
MO3ra 1 BKITMHEHWS UMy pasBUTUS BHYTPUYEPENHOW MMNEePTEH3UN, KOTOpas HapyLUMT
KpoBoCHabxeHue Mosra. Bropoi natodumanonornyecknin mexaHmam — 310 UsMeHeHune
KOHLEHTPaLMin MOHOB MO CTOPOHaM KNETOYHOWM MeMbpaHbl, B pe3ynsraTe HapyLLaloTcst
ycrnosusi paboTbl HEPBHOW KMETKM (nonsipusaums-aenonspusaumns-penonapusaums).
KneTka He mMoxeT HOpManbHO nepenaBaTb MMMYNbCbl — NO3ITOMY Mbl U Habrogaem
YyrHeTeHVe CO3HaHUs 1 cyaoporn. TpeTnin MexaHU3M NOBPEXAEHUS peanuayeTcs npu
BbICTPOI KOPPEKLMM XPOHUYECKON rMnoHaTpueMmnn. MexaHn3m noBpexaeHns cBsidaH
C TeM, YTO MPUCNOCabNMBAsACh K CyLLECTBOBAHUIO B YCIIOBUSIX TMMNOHATPUEMMU, KneTka
yAanseT U3 uMTonnasmbl OpraHNYeckMe OCMOMUTLI 1 MPeKpaLLaeT ux cuHTes. 3atem
ObICTpas Hopmanm3aumns OCMOMNSPHOCTN BHEKNETOYHOW XWUAKOCTN CO3A4aeT Takom rpa-
OVEHT OCMOTUYECKNX KOHLIEHTPaLMIA, K KOTOPOMY KIeTka He ycrieBaeT afanTmpoBaTb-
cs, TepsieT Boay 1 cmoplumsaetcs (shrink). Knetka, agantupoBaHas K CyLLEeCTBOBaHMIO
B MMNOOCMOISPHON cpefie, okasbiBaeTcs «be3salmtHa npu ObICTpor HopManusauum
OCMOJIAPHOCTY M3-3a Manoro KormM4yecTBa OpraHNYecknx OCMOMUTOB B LMTOMNMasme.
OTOT, TPETUI MEXaHN3M MOXET MPUBECTU K Pa3BUTUIO Pa3HbIX BAPUAHTOB OCMOTUYE-
CKUX AeMUENHN3NPYIOLLNX CUHOPOMOB unn osmotic demyelination syndromes, Bknto-
YarLmx B cebst NOHTUHHBIM MyenuHonma (central pontine myelinolysis CPM) n akctpa-
MOHTUHHBIN MyenuHonm3a (extrapontine myelinolysis EPM).

Bonemus. 910 oveHb BaxkHas uHdoOpMaLmMsa Heobxoanmas Bpady Ans Bbi-
Oopa NpaBuIbHON TaKTUKU NIEYEHUS], UK, KaK MUHUMYM KOPPEKLIMU TUMOHATPUeEMMUMN.
[MnoHaTpuemmnss MOXeT ObITb Kak Pe3yrnbTaToOM CHDKEHWUST COQepKaHus HaTpus B Op-
raHu3me, Tak yBenuueHusi obiero ob6béma Boabl.

KonuuyecTBO HaTpus B opraHname
M KOHLUEeHTpauusi HaTpus B Nfia3aMe — 3TO pa3Hble NOHATUA.
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MHdopmaLmsa o BoneMmyeckom ctaTyce nauveHTa no3BofsieT Bpady caenatb npea-
NornoXeHne o Npu4MHax OPMUPOBaHKSA 3TOrO cuHApoma. MNpuyrHaMy rmnoHaTpu-
eMun MOXeT ObITb M3ObITOYHOE NoTpebrieHre YMcTon BoAdbl (BOOHOE OTpaBrieHUE),
OWMNBKN B MHAY3MOHHON Tepanuu, oMbk B Tepanun 3amellenusa gecpuumta Al
CUHOPOM HeafeKBaTHOW CeKpeLnn aHTUAMYPETUHECKOro ropMoHa unu syndrome of
inappropriate antidiuretic hormone secretion (SIADH) — HopmoBonemusi. Kpome Toro
NPUYNHON MMMNOHATPUEMUN MOXKET ObITb MMM NOTEPS CONMKW 1 BOAbI NPUY CONBTEPSOLLEM
cuHgpome cerebral salt-wasting syndrome (CSW) — runosonemusi.

MocmoTpyM Ha Hawy Tabnuuy-maTpuuy. FTMnoHaTpMeMms B H/XHEN CTPOKe.
Cpasy MOXHO BMAETb, YTO HU3KOW KOHLIEHTPaLMU HaTpUsi B KPOBW MOXET COMyTCTBO-
BaTb Pa3Hblil ypOBEHb BONEMUMN.

YpoBeHb Bonemuun

Na mocwm/n runoBonemMusi HOpMOBONEMUsI runepBonemus

Na >145 runosonemust Na >145 | HopmoBonemus Na >145 | runepsonemusi Na >145
Na 135-145 rMnoBonemMusi HOpMoOBoOnemMusi rMnepsonemus

Na = Hopma Na = Hopma Na = Hopma
Na < 135 rmnoBoniemus Na < 135  Hopmosonemusi Na < 135 runepsonemus Na < 135
r'MNOBONEMUA HOPMOBOJNEMUA T'MNEPBOJIEMUA
Nat
<135 Na* Na* Na+

Mocm/n <135 <135 <135
rmnoHaTpmnemua

MpeactaBnm 370 B BUAE PUCYHKOB-CxeM. OTMETUM, YTO «TUMOHaTPUeMUSA-rMnoBorie-
MUSI» XpaKTepHa AJ151 CONbTEPSIOLLENO CUHOPOMA, «TMMOHATPUEMMUS-TMMEPBONEMUSI»
— ans n3bbitka ALl a «rvnoHaTpreMus-HopMoBonemusa» TpebyeT Hanbonee cnox-
HoWM andpcpepeHLmanbHOM ANarHoCTUKN.

rmnosonemMmuAa HOpMOBOJ1IEMUA

rmnepsonemMmmA

254

nednunt
obbema

Naf< 135
MMOb/N

noteps Na
noteps BoAbl

oo

noteps Nat

N36bITOK
obbema

MMOb/n

OO

3afep»KKa BoAbl

[ CSW - RSW [—————[ 7227 | ~—————[ SIADH |

B 3aBucumocTtu ot YPOBHSA BONMEMUN MEHAETCA LerneBaa yCTaHOBKa npu Bbl60pe TakK-
TUKK nedenHuns. B cny4yae «ruvnoHatpnemMmua-rmnoBosieMmna» OCHOBHaA 3aaada npea-
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ronaraeT BOCCTAHOBMEHNE HOPMaribHON OCMOMSPHOCTM 1N BOCMONHEHME YTpa4YeHHO-
ro o6bEma XMaKocTn. To eCTb akKypaTHO AOCTaBNSATb NALMEHTY rMNepoCMOnsipHble
pacTBOPbI, KOHTPONUPYS AVHAMWKY N3MEHEHNS KOHLIEHTPaLMKN 3MNeKTPONMTOB KPOBMU.
Mpyryem B 3aBUCMMOCTU OT KITMHUYECKOW CUTyaLumn cnocob JoCTaBkM MOXET ObiTb U
nepopankeHbIf, 1 30HAOBbLIN, U BHYTPMBEHHBINA. [py nevyeHun naumeHTa ¢ runoHaTpu-
emvier 1 HopMoBOMeMMen 3aaada yBenuyMBaTh KOHLEHTPALMIO HAaTPUS B KPOBW Npu-
Bnkascb K HOpMarnbHbIM 3Ha4YEHMAM U NPU 3TOM He AecTabunuanposaTb BoneMmye-
CKui cTatyc naumenTa. [pu cuHgpomMe «rvnoHaTprueMus-runepBonemMmnsi» OCHOBHas
3afaya yganutb 13bbiTok Bodbl. OLMbBKoM Npn 3ToM cuHApome OyaeT nonbIiTka npo-
cT10 f06aBNATb B OPraHM3M naumeHTa cornb CTPEMSACH HOPManu3oBaTb KOHLEHTPaLMIo
HaTpWs BO BHEKINETOYHON XNOKOCTU. [1py KOppeKLmum 9Toro CMHApOMa Mbl CTPEMUMCS
K TOMY, 4TOObI BbiBeeHNe n3bbiTka BOAb! HE MPUBOAUIIO K NOTEPSAM HATPUS.

MpopomkuTensHOCTbL TMNOHaTpUeMuu.
Mouemy 370 Tak BaxkHO? [1oTOMY YTO Mbl HE 3abbiBaeM O BO3MOXHOCTU OC-
MOTUYECKOTO NMOBPEXAEHMNS KIETOK.

Mbl nogpo6Ho pasbupanu B rmaee o perynsaumm oobéma knetku [I1.7] me-
XaHU3Mbl nogaepkaHust oO6bEma KreTku B YCNOBUSIX TMNOCMOSISIPHOCTU. HanomHum,
YTO MpU pasBUTUM MMNOHATPUEMUK, B Nepuog ObICTpor ajanTtaummn KneTka cnaceTcs
OT «HabyxaHua» yaanss U3 LMTonnasmMbl MOHbI 3NeKTponmToB. CunTaeTcs, YTo 3ToT
nepuop COCTaBnsieT NMpuMMepHO 24 yaca (XOTsl BO3MOXHbl MHAMBUAYasbHblE pas-
nunums). Ecnn B 3TOT neproa nNpovcxoauT BbICTpas HopManuaaums 0OCMOMAPHOCTU
BHEKIMETOYHOW XKMOKOCTU, KreTka OGbICTPO BO3BpaLLaeT (3akadvBaeT) B LMTONnasmy
WOHbI 3NEKTPONUTOB U1, TakuMm obpasom m3beraeT gervaparauum unm «CMopLLMBa-
HUsi». ECnn rumoocMonspHbIvi CMHOPOM NpUcyTCTBYET Aonro (bonee 24 yacos), kneT-
Ka yoansiet 13 uMTonnasmbl 3Ha4MTENbHOE KONMYECTBO OpraHMYecKMX OCMOSMTOB U,
KpOMe TOro, 3aMeasisieT UM OCTaHaBNMBAET CUHTE3 3TUX BELLECTB. DTO NO3BONSET
KrneTke yHKLMOHMPOBATb B YCIOBUSIX MMMOOCMONSPHOCTU MHTEPCTULMANBHON XNa-
KoCTU. BaxkHelilume CBOMCTBA OpraHMYecKnx OCMOSIMTOB — 3TO TO, YTO Hanuune unm
OTCYTCTBUE ITUX BELLECTB B LUTOMNMA3Me He MeHsieT pH 1 aneKkTpuyeckuii noteHuman
uutonnasmbl. MocKkomneKy opraHnYeckne OCMONUTLI — 3TO KPYMHbIE MOMeKy bl npy Obl-
CTPOV HOPManuaaumum OCMOINSAPHOCTU BHELLHEN cpefbl KIeTka He yCrneBaeT X CUH-
Te3MpoBaTb B JOCTAaTOYHOM KONMYECTBE M 3akayaTb B cebsi n3BHe. EAMHCTBEHHBLIM
crnocobom nogaepxatb 06bEM ocTaeTcst ObICTPO «3aKayaTb B cebsi» SNeKTponuThbI.
Ecnun atoro pecypca He xBaTaeT, KneTka CMOpLUMBAETCS 1 nornbaer.

Temn KOppekuuy rmnoHaTpueMmmn onpeaensieTcs AnMTeNbHOCTBIO CyLLEeCTBOBaHMS
npobnemsl. (Ons ocTpor cuTyauumn He beicTpee YeM 1MMonb/yac, 4ns XpOHNYECKon
He bbicTpee YeM 8MMOnb/CyTKM)

Own6KM NevebHOM TaKTUKN, KOTOPble MOTYT NPUBOAUTL K c(hopmMupoBa-
HUIO rMMOHATPUEMUN.

«lMpockaknBaHue» 13 runepHaTpMeMun B runoHatpumemuio. pu BbiGo-
pe TaKTUKN KOPPEeKLMM rMnepHaTpMeMmn cnegyet NOMHUTb, YTO KOMMYECTBO HaTpus
B OPraHM3Me W1 KOHLEHTpaumMs HaTpusi B Nna3me — 3T0 pasHble MOHATUS. XOPOLUO 13-
BECTHbIV BapnaHT «MNPOCKaKMBaHMSA» 3TO rMNoHaTpmemMms mapadoHLEB. Y 300pOBbIX
CMOPTCMEHOB B pesynsrare ANUTEeNbHON U 04EHb MHTEHCUBHOW (DU3NYECKON Harpys-
KW pasBMBaETCH MMNoBONeMus C yMEePEeHHON runepHaTpuemmnein. EctecteeHHbIl pery-
NATOPHBIN OTBET — 3TO Xaxaa. Ecnun Takomy atneTy NpeanoxuTb POAHVKOBYIO BOAY
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(becconeByto), BLICOK PUCK pa3BUTUSI rMnoHaTpueMun. [NpaBunbHoe peLleHne — 3To
MVHeparbHas Boga co cbanaHcypoBaHHbIM 3MEKTPONIUTHLIM COCTABOM.

(runoBonemusa )  (HopmoBoOneMHUs ) (rvnepBonemus )

socnosHeHue depuyuma OLK yucmoli odou

nepuuyut
obbema

n36bITOK
obbema

Na'< 135

MMOJIb/N
MMONb/N

noteps cBo60AHON BOAbI peduumt Na© 3ajilepKKa BoAbl

Moyemy Tak nonyuyunnocb? Motomy, 4To 06BEM YMCTON BOAbI LOCTABIEHHbIN
nauneHTy C CMHOPOMOM TUMEpPHATPUEMUS-TMMIOBOMEMUSA Obin M3ObITOYHbIM. Bpay
ONATb HE YYerl, YTO KONMYECTBO HAaTPUS B OpraHM3Me 1 KOHLIEHTpaLmsa HaTpus B nnas-
M€ — 3TO pa3Hble NOHATUS.

Mcnonb3oBaHue 60nblumnx 06bLEMOB 5%pacTBopa rMoKo3bl MPU CHUXKEHUMN TEM-
na guypesa. B MmomeHT nHdy3sum 5%pacTBop rroKo3bl U30OCMONSPEH, 3aTeM [THOKO-
3a nornowaeTca KneTkamm, U ecrnm noYkn He ycnesaroT yaanatb VI36bITO‘-IHyPO BoAay,
NMPOUCXOAUT pa3BefieHNe Na3mMbl U 3a CHET 3TOTO NOHWXKEHWE KOHLIEHTPaLMN HaTpUsi.

M36bIToYHaA 3amecTuTernbHasi Tepanus cCMHTeTU4eckummn aHanoramu AAr v oa-
HOBPEMEHHO C 3TUM U3BbITOYHAsH MHPY3MS TMMOOCMOSSIPHBIX PACTBOPOB.

Hedununt MMHepanokopTUKOUAHBLIX FOPMOHOB. Y nauneHTta ¢ H, naHrunonuty-
NTapu3MOM, HaAMOYEYHNKOBOW HEAOCTATOYHOCTbLIO U BblpaXXeHHbIM AehuLmMTom Mu-
HepanoKopTMKOMAHbLIX TOPMOHOB 00513aTeNbHO CrieAyeT NPOBOANTL 3aMECTUTENbHYIO
Tepanuio AN ¢ yyétom runoanbpoctepoHnsma. HyxHel npenapatsl KC ¢ muHepa-
TIOKOPTUKOMAHON aKTUBHOCTLIO (TMAPOKOPTU3OH, comtokopTed). [ns nonHOLEeHHON
3aMeCcTUTENbHON Tepanuu MoryT noTpeboBaTbcs Npenaparbl C BbICOKOW MUHeparo-
KOPTMKOWOHOWM aKTUBHOCTLIO ((hryaKOPTU30H, KOPTUHED, cropuHed).
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Mepexoanm k pasbopy TPEX BapVaHTOB MMMOHATPUEMMUMU OTIINYAIOLLMXCS
YPOBHEM BOJIEMMYECKOrO cTaTyca opraH1Mama U HanosIHEHHOCTW COCYAUCTOro pycra.

YpoBeHb Bonemun

Na mocwm/n rmnoBonemMus HOpMoBoeMus rmnepBonemMus

Na <135 rmnosonemusi Na < 135 HopmoBonemusi Na < 135  runepeonemus Na < 135

rmnoBoJieMnA HOpmMoBoONnemMuna rmnepBoJsieMnA

o

M36bITOK
obbema

nedvunt
obbema

Na'< 135

e/ MMOJIb/N

aedununt Na©™ 6onbLue, nedbnuynt Nat 3afiepKKa Bofpl
yem geduunt H,O

Mpu paccyxxgeHun o mMexaHuamax (popMMpoBaHUS TUX CUHAPOMOB OYEHb BaXKHO
BCMOMHUTb, O PONN aHTuaAnypeTndeckoro ropmoHa (AAlN). HassaHue «aHTManypeTu-
YeCKMA» 03HaYaeT «OCTaHaBNMBaKOLWMIA BblAeneHne Moymy. To eCTb YeM BbILe KOH-
ueHTpaumna Al Tem MeHbLUe Temn Avypesa U TeM Bbllle OCMOSSPHOCTb (KOHLIEH-
TPUPOBAHHOCTbL U yAEMbHbIN BEC) MO4U. [poncxoanT 3agepkka BOAbl B OpraHusme.
Mnotanamyc Bbigensietr AL B oTBeT Ha ABa cTumyna. NepBbii NO YyBCTBUTEMNBHO-
CTV — 3TO OTBET Ha MOBbILLEHWE OCMOSSPHOCTY NnasMbl (Yalle Bcero obycrnoBreH-
HOW MOBBbILLIEHNEM KOHLEHTpauun Hatpus). BTopon mMeHee 4yBCTBUTEMbHBIN, HO He
MeHee BaXKHbII CUrHan — 970 OTBET Ha HaMoMHeHMe COCyaNCTOoro pycna. AToT curHan
noctynaet ¢ 6apo- 1 BOMIOMOPELIENTOPOB EMKOCTHBIX U PE3UCTUBHBIX Y4acTKOB CO-
cyaucTon cuctemMbl. BTopon BapuaHT curHana HanpaBsreH e He Ha nogaepKaHue
HOPMasbHOW OCMOMNSAPHOCTM KPOBM, @ Ha CnaceHne opraHnsma ot 06e3BoXMBaHUS B
KPUTMYECKMX 0BCTOATENLCTBAaxX. BaXkHO umeTb B BMAy, YTO runotanamyc Bbiaenser
ALl He TOMbKO B YCNOBUSIX UCTUHHOW MMMOBONEMUM, HO 1 TOraa, Korga npovcxoaut
AenoHMPOBaHNE KPOBK B EMKOCTHBIX 4acTSX COCYAMCTOro pycna, kak bbiBaeT npu amc-
TPWBYTUBHOM LLIOKE WITN XPOHNYECKON CEPAEYHON HEAOCTATOMHOCTU. [MnoTonamyc He
«3HaeT» 0 peanbHOM KONMYECTBE XXMOKOCTY B COCYAUCTOM pycCrie, OH He MonyyaerT Ta-
Ko nHopMaummn. OH «CAbILLXT» CUrHarnbl ¢ peLenTopoB. Ecnu BbiTb NyHKTyarnbHbIM,
rMnoTanamyc nepecTaeT rnofyyarb noaTeepaeHe oT 6apo- 1 BOMOMOPELLEenTOpOB
O HOPMAasIbHOM HAMOMHEHWN COCYAMCTOro pycrna. [ns onncaHus CHYXKEHUSt Hamos-
HEHHOCTW COCYAMCTOrO pycria B YCNOBUSIX NepepacnpenerneHns 1 CHMKEHUS TOHyca
EMKOCTHBIX COCYA0B, €CTb TEPMUH — KOTHOCUTENbHAsA rMNOBONEMUS».
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MnoBonemunyeckas rmnoHaTpuemMus.

MMnoBonemuyeckas rmnoHaTpuemMms (hOpMUPYETCS, Koraa notepu HaTpus B
opraHu3me MpeBbILLaoT NoTepy Bodpbl.

YpoBeHb Bonemuun

Na mocwm/n runoBonemMusi HOpMOBONEMUsI runepsonemus
Na >145 rmnosonemusi Na >145 | Hopmosonemusi Na >145 | runepsonemusa Na >145
Na 135-145 rMnoBonemmsi HOpMoOBoOMnemMusi rMnepsonemus
Na = Hopma Na = Hopma Na = Hopma
Na <135 eIl EIVZERNERSN IS HopmoBsonemunst Na < 135 | runepsonemusa Na < 135

OTa KnuMHUYeckas cuTyaums Korga akTMBUPYIOTCS MEXaHW3Mbl COXpaHeHNs
(3apmepxkn) BoAbl B OpraHM3Me B OTBET Ha CHWDKEHWE HAarMONHEHHOCTN COCYAUCTOro
pycna, BHe 3aBMCUMOCTU OT KOHLEHTpauun Hatpus B nnasme. Beigenenve AN npo-
WCXOAUT B OTBET HA YMEHbLLEHNE BHYTPUCOCYAMNCTOro 06bEMa Unm AaBneHns BHe 3a-
BMCHMOCTM OT OCMOISPHOCTM Nna3Mbl. Kak TonbKo runotanamyc nony4aeT curHan ob
OMacHOM YMEHbLLEHUW BHYTPUCOCYANCTOro 06bEMa, MHpopmMaLmst O rMNooCMonsip-
HOCTU NNa3mbl TEPSET CBOE 3Ha4YeHve. [ing cnaceHus opraHnaMa B JaHHOW cutyaumm
HeobxoanMo coxpaHaTb 06béM umpkynupytowen kpoeu (OLIK). CurHanbl ocmope-
LienTopoB rmnoTtanamyca (0 rMrnoocMonspHOCTY KPOBM) NepecTatoT TOPMO3UTb Bblge-
nexve ALl 370 nepapxmsa 3HaYMMOCTV CUrHaNoB Nony4mna HassaHue «3akoH OLIKy,
NMOCKOIbKY B OCTPON cuTyauun Ans BebknaHns OLK BaxxHee ocmoperynsauun. Takum
06pasoMm, Lienblii psf, KIMTMHUYECKMX CLEeHapueB NPUBOOALLMX K CHUXKEHMIO 3dddeKTnB-
Horo OLIK, MOXeT NpMBOAUTL K pa3BUTUIO TMMOBONIEMUYECKON MMMOHATPUEMUN.

(_rvunoBonemus ) (_rnnoBonemusa )

& Aepuunt 6 6
obbema

Na+< 135
MMonb/n

135-145
MMOnb/n

' +
noteps Na™ AeduumT Na
notepA oAbl CHMXeHne anypesa
3afieprKKa Bofbl

KoHueHTpauust HaTpus B Mode NO3BOMSIET NPeanonoXnTb, CBA3aHa fv Mno-
TEeps XKUOKOCTU C HapyLleHreM byHKLMM NoYek unu npuynHa gpyras. Korga noteps
KMOKOCTU NMPOUCXOOUT Yepes KeNyOouHO-KULLEYHbIA TPaKT Unn 3a CYET nepemMelle-
HUS KUOKOCTU B TPETbE MPOCTPAHCTBO (MAaHKPEeaTUT, KULIEYHAsi HEeNpOXO4UMOCTb,
OXOru 1 Ap.), KOHLUEHTPaLUs HaTpusi B Mode 06bI4HO HM3kas (<20 mEqg/L). Ecnv nodkn
(PYHKUMOHMPYIOT HOPMaribHO, BKITHOYAETCA MEXaHWU3M 3a4epXKKN HaTpusi CBS3aHHbIN
C aKTMBM3aUMEN PEHWUH-aHMMOTEH3NH-aNbAOCTEPOHOBON cucTembl. OOHOBPEMEHHO
CHWXaeTcs BblpaboTka HaTpUiypeTudecknx nentuaoB. VcknoueHnem sSBnseTcs K-
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HMYeckasi cuTyaumsl, Korga npuymMHa notepu XuakocTu obycnoeneHa pBOTon 1y na-
umeHTa dopmmpyeTcs meTabonMyeckuii ankanosa BKIOYaoLLMIA BblAeNeHe C MO4ON
bukapboHaTa ¢ 0O4HOBPEMEHHBIM YBENMYEHNEM MOTEPb HATPUA. Torga KOHLUEeHTpaums
HaTpusa B Mode moxeT npesbiwarts 20 mEg/L. MNpu aToM HU3Koe copepxaHne B Mode
noHoB xnopa (<10 mEqg/L) sBnsieTcsa cypporaTHbIM NMokasaTtenemM «CTpeMIieHns» opra-
HM3Ma 3afepxatb HaTpui. OTCyTCTBME MapKepoB 3a4epPXKKv HaTpus (HaTpui B MoYe
>20 mEq/L 6e3 pBOTbI) MO3BONSAET FOBOPUTH O MOYEYHOW MPUYMHE NOTEPU XKUAKOCTMN U
rmnosonemMmnn. Yacto B OCHOBE 3TOrO ABMEHUS NEXUT UCMONb30BaHWE ANYPETUKOB.

Puck chopmmnpoBaHns runoHaTpyemMmm npu UCnonb3oBaHUW UYPETMKOB Mo-
BbILLIAETCS C BO3PACTOM, MPU CHDKEHUM MACChl TeNna v valle HabniogaeTcs Y )KeHLLUMH.
MauuneHTsl NoXMNOoro Bo3pacTa NnonagatoT B 30HY pUCKa 13-3a CHUXKEHHOW CMOCOBHO-
CTU BbIOENSATb C MOYOM M3ObLITOK BOAbl, 3TOT AedeKT ycunuaaetcs Ha hoHe npréma
TMasnaoBbIX ANYPETUKOB. [MNoHaTpMemmnst 0BbIMHO MPOSBIAETCS B NepBble [ABE He-
aenuv nevenusi. TuasvagoBble OypeTUKM BCerda cnegyer paccmartpuBaTh, Kak haktop
CMNOCOBHBIN NMPUBECTU K POPMMPOBAHUIO TMNOHATpUeMnn. B otnnymne ot netnesbix
OVYPETUKOB (NasuKe, YPeruT, aTakpuHOBasi KUCMoTa), TMasunabl NPensiTCTBYyOT peab-
copbLMK ANEKTPONUTOB B ANCTaNbHOM U3BUTOM KaHarnbLie, He MO3BOrsAsi MOYKam npo-
OyuMpoBaTh MakcumarbHO pa3BedeHHY MoYy (TO eCTb yaansaTb NPENMYLLIECTBEHHO
Boay). Kpome Toro, ecnvm aktuBHasa Tepanusi AMypeTvkamu NpUBOAUT K CHUKEHUIO
adpcpektuBHoro OLIK, aktmBupyeTcs BbigeneHne ALl u, Kak cneacTBue 3agepka
cBobogHoW Bofbl. [leTneBble AOypeTvku OnokupyloT peabcopOuunio 3MeKTponmToB
B BOCXOAsLLEM KoreHe netnu leHne. B pesynbrate cHUXaeTcss OCMOTUYECKUI rpa-
ONEHT MeXay MO3roBbiM CIOeM MOYKM U punbTpaToM B cobmpaTtenbHbixX Tpyboukax
HedpoHa. TOT (hbeHOMEH AOMONHUTENBHO MOBLILLAET ANYPETUHECKUIA 3PAEKT ITUX
npenapaToB. Korga BbICOKMIA TeMN Auypesa NpPUBOAMT K CHUXKEHUIO 3hEKTUBHOIO
OUK, aktuBupyetcs Bblgenexnve ALl Ho, gnsa Toro, ytobbl AL Mor B nonHow mepe
NPOSABUTL CBOW 3(PAEKT HYXXEH BLICOKUIA OCMOTUYECKUIA TPaaMeHT MexXay MO3roBbiM
Crnoem MoYkM 1 cunsTpatom B cobupartenbHbIx Tpybodkax HedppoHa. ALl «OTKpbI-
BaeT» aKBOMOPMHOBbLIE KaHasbl, HO ANnst addeKTMBHOM peabcopbummn Bodbl Hy>XeH
OCMOTUYECKUI rpagmneHT. Het rpagneHTa — HeT peabcopOumm Boapbl.

Korga ocMonsipHOCTb MHTepCTULMAIBbHON XUAKOCTU
B MO3roBOM CJioe No4Yku cHmxkaetca — achcdekt AAl Toxe
NpPonopLMOHarNbHO CHMXaeTcs.

MoaTtomy npu MCNonb3oBaHUM METNEBLIX AMYPETUKOB MOXHO ObICTPO A06UTLCS yaa-
NEHNS 3HAYUTENbHbIX 0OBEMOB XUOKOCTU U3 OpraHm3ma, HO hOpMMPOBAHME peak-
TVMBHOW MMMNOBONEMUYECKON TMMOHATPUEMUN MANIOBEPOSTHO.

WcToweHne 3anacoB kanus MoOXeT crnocobcTBoBaTb hOPMUPOBAHMIO TUMO-
HaTpuemMmn Ha poHe 1crnonb3oBaHKa NYPETUKOB 1 AedmumTa acpdekTmeHoro OLIK.
CHWMXEHNEe KOHLEHTpauuM Kanusi BO BHEKINETOYHOM XXMOKOCTU MOXET MpPUBECTU K
BbIXOAYy Kanusa u3 KneTtkn. HeBo3MOXHOCTb AMsi KNEeTKU BOCCTAaHOBUTb MOTEPU Kanusi
NpuBEaET K AOMONMHUTENBHOMY BXOXAEHWIO HAaTPWUsi BHYTPb KIETOK, YTO MPUBEOET K
eLlé BonbluemMy CHKEHUIO KOHLIEHTPaLIMKN HAaTPKs BO BHEKITETOYHOW XWUAKOCTU U, KaK
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cnencTteme B KpoBWU. HanoMHUM, YTO 06bEM MHTEPCTULMANBHON XUOKOCTU B YETbIPE
pa3a npeBbILLAeT 0ObEM NnasMbl, @ 06bEM BHYTPUKIIETOHHOM XUAKOCTU NPEBbILLAET
06bEM Nna3mMbl B BOCEMb pas. [103ToMy HeOGOoMbLUNE N3MEHEHMWS KOHLIEHTPALIMW 3reK-
TPONUTOB B MHTEPCTULIMM U B KINETKE MOTYT NPMBOAUTL K Gonee pe3knm konebaHusm
KOHLIEHTpaLUuiA SNeKTPONUTOB B Nra3me.

Oedvumut acpdekTmeHoro OLIK He no3sonsieT runotanamycy 3aTopMo3uTb
cnHTe3 ALl 4ToObl HOpManNM3oBaTb OCMOMSPHOCTb, yaanve CBOOOAHYK BOAy, Mo-
CKOMbKY curHan o cHwkeHun OLIK nmeet npnoputeT Hag CUrHamoM O CHUXEHWUU Oc-
MOMSIPHOCTMU.

OTa mofenb ycuneHus runoHaTprueMum Ha ooHe rmnokanueMmn nonyvuna
KOCBEHHOE MOATBEPXAEHNE B IKCMPUMMEHTE M B KIWHWKE, KOrda Nnpv NeYeHUn CuH-
Apoma rmnoHaTpmemMma-rmnokanmeMus BoCnonHeHne geduvumuta Kkanus npuesoamno K
HopManu3aumun HaTpus B nnasme. [NpakTnyeckuii BbIBOA 34€Ch O4EHb JTOMMYHBIN: NPU
BbISIBMEHNM COYETaHUSA TMNoHaTpPMEMIUA 1 rMnoKanMeMmm onpaesgaHa u Lenecoobpas-
Ha nx cbanaHcupoBaHHasa KOpPeEKLMS.

Mpwu BbISIBNEHUU COYETAHUA TMNOHATPUEMUU U TUNOKANMeMUM
Heobxoguma ux cbanaHcupoBaHHasA KOPPEKLUMUA.

Opyrve npuynHbel, NpUBOASALLME K NOTEPE SIEKTPONMUTOB MOYKAMU MPU OOHOBPEMEH-
HOM MOBbILLIEHUN KOHUeHTpauu AN B KpoBM — 3TO:

e MWHepanoKopTUKOMAHAas HegoOCTaTOYHOCTb;

e  Haano4yeyHVKoBas HEAOCTATOYHOCTh;

e OCMOTUYECKWUIA ONYpPES;

e CONbTEPSIOLLMN CUHAPOM.

Ecnu y naumeHTa ¢ HecaxapHbIM anabeTom
€CTb Hagno4Ye4YyHUKOBaA HeJOCTaTOYHOCTb HYXXHO 3amMeLlaTb
u gedomuumt Al n gedpUuUT KOPTUKOCTEPOUAHBLIX FOPMOHOB.
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ConkTepsiowmmn CUHAPOM.

deHoMeH NonMypun ¢ NoTepent HaTpyUs — 3TO CUHAPOM, UMEIOLLMIA HECKOSb-
KO Ha3BaHWI 1 oxXnaaoLwmn 6onee YeTKMX HOMEHKNATYPHbIX ONpeaeneHni.
B HayuHbIX nybnukauusix 1 pyKoBOACTBaX MOXHO BCTPETUTb ABa TEPMUHA ONMUChIBa-
IOLLMX OOHO W TOXe SABMeHue. OTO «MO3roBON COMbTEPSAIOWMIA CMHAPOMY (cerebral
salt wasting CSW) u «noyeyHbIn conbrepstoLmii cuiapom» (renal salt wasting RSW).
TepMyH «MoYeYHbIN conbTepstowmnin cnHgpom» (RSW) Hanbonee 4yacTto ncnonb3ayoT
Bpayn B KNNHUKE BHYTPEHHNX BonesHewn.
TepMuH «MO3roBoOV conbTepstowmi cuHgpomy (cerebral salt wasting CSW) vaue
MCMoMnb3yeTcs B HEMPOXMPYPIMK 1 HerpopeaHnMaLmmn npy nposeaeHun anddepeH-
LmanbHOro gmarHosa mMexay consrepstowwmm cuHgpomom (CSW) n cuHagpomom Hea-
AEeKBaTHON cekpeunn aHTUANYPETMYEeCcKoro ropmoHa mnmn syndrome of inappropriate
antidiuretic hormone secretion (SIADH). [ins Toro 4To6bl 06ner4nTs BocnpusTMe Ma-
Tepuana ganee mbl 6yAem UCNonb3oBaTh YHUBEPCAbHbIN TEPMUH «COMLTEPSIOLLMIA
CYHOPOMY U NATUHCKYI0 abbpesunatypy RSW cooTBeTCTBYHOLLYIO TEPMUHY «renal salt
wasting» (MoYeYHbIN CONLTEPSAIOLLUA CUHAPOM).

HaTprypeTmyeckune rmnoBonemms HOpMOBOJIEMUA
nentuabl ANP, BNP rMnoHaTpuemus

nedununt
obbema

MMOJb/N

Y

+ +
+ notepa Na N
norepsa Na noteps BOfbl Aeduunt Na
noteps Bogbl CHUKEHMe Anypesa
3a/lepKKa BoAbl

MaTodusmonorusa pa3suTus consrepsitollero cuHapoma (RSW) takosa:

1. YpoBeHb HaTpUNypeTnyYecKnx NenTuaos (Mobbix) NpeBbILLAaeT HOPMY U MOYKK yaa-
NSOT U3 opraHn3mMa n3bbITOYHOE KONMYECTBO HAaTPUS U BOAb;

2. ®opmupyeTcs rmnosonemusi u apdekTUBHLIN apTepuarnbHbli OObEM KPOBU CHU-

xaetcs;

YcunumeatoTcs curHansl ¢ 6apo- 1 BOMOMOPELLEnTopoB COCYANCTOro pycna;

3710 ABNAETCA HEOCMOTUYECKMM CTUMYIIOM Anst ycuneHus cekpeunn AQIN n ycu-

NEeHNs Xaxabl, 4TO NPUBOAUT K 3afepxKe CBOBOAHOM BOAbI M (DOPMUPOBAHMIO MU-

noHatpvemun. Mpwu coneTepsitoLieM cMHApoMe hOPMUPYETCSt FTMMoBoNeMuyeckas

rMnoHaTpuemus.

el
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HaTpuiypeTnyeckne
& nentuabl ANP, BNP &

M36bITOK

Anrl,:

MMOJb/N

ypaaneHune Nat

ycuneHuve auypesa
(3apeprka cBO6OAHON BOAb)

notepa BoAbl
notepsa Na

HOPMOBOJIEMUA rmnepesonemMuna HOPMOBOJIEMUA

MaTodmanonorna passBuTUa CUHOPOMa HeadeKBaTHOW CEeKpeLmn aHTUANYPETUYECKOTO

ropmoHa (SIADH) Takosa:
B cuny ntobbix NpMYnH NponcxoauT HeagekBaTHOE MOBbILLEHUE YPOBHSI aHTMAN-
YPETMN4ECKOro ropMoHa B KPOBU;

2. Ycunueaetcd peabcopbumsi cBo60AHON BOAbI B MOYKaXxX 1 (hOPMUPYETCA TEHOEH-
LS K TNepBONeMUN U NMOHKEHUIO KOHLIEHTPaLUW SNeKTPONUTOB MriasMmbl;

3. B otBet Ha yBenuyeHune OLIK ycunmsatotcs curHanel ¢ 6apo- 1 BontoMopeLenTo-
pOB COCYAUCTOrO pycria, roBOpsiLLME O rMnepBonemMum;

4. W 310 ABNSAIOTCA CTUMYNOM AN1A YCUINEHUSI CEKPELMM HAaTPUNYPETUYECKNX NENTH-
[AO0B, YTO NPUBOAUT K NMOTEPSIM HATPUSA N, BMECTE C HATPMEM yaaneHus nsbbitka
Boabl. MNpu SIADH cdopmmpyeTcsi HopmMoBOneMUYeckasi rMnoHaTpUemMumsi.

Ecnu pestommpoBaTtb pasnuuus mexagy RSW n SIADH To:

e [lpu RSW npouecc HaunHaeTca ¢ HaTpuiiypesa Ha (oHe M3bbiTka HaTpunype-
TUYECKVMX MenTUAOB, U OpraHu3M cracaeTcsi OoT dpaTanbHOro 06e3BOXMBaHWS,
Bbigensas B kposb Al M BCe paBHO B pesynbrate — rmnoBosieMmyeckas rmno-
HaTpremus.

e [lpun SIADH npouecc 3anyckaetcsa nabbitouHow cekpeumen Al v opraHnam cna-
CaeTcs OT «HaBOAHEHWSA» CEKPEeTUPYS HaTpuiypeTuyecke Nentuabl U BKIOYas
HaTpuiypes. B pesynsrate HOpMOBONeMUYECKas rMnoHaTpruemums.

Moyemy Tak BaXKHbl 3TV PasnNnyns B BONIEMUYECKOM CTaTyce naumneHTa?

MoTomy, 4TO B 3aBUCMMOCTM OT CUHAPOMa NPUHLMNMAnbsHO MeHseTcs Tepanust. [Mpu
SIADH (HopmoBonemuyeckas runoHaTpMemMmnsi) — 3To orpaHuYeHvie npuéma BoAbl, a
npn RSW (runoBonemuyeckas runoHaTpMeMusi) — 3To BO3MELLEHNE NOTepb HaTpusi
1 BOAbI.
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O6wue yeptbl ana SIADH n RSW

o  (CBs3b C BHYyTpU4epenHbiM 3abonesaHnem unm noBpeXaeHNeM rorioBHOro Mo3ara
e [vnoHaTpmemms

e  CoxpaHHas yHKLMS NOYEK, HAAMOYEYHMNKOB, LLMTOBMOHOM Xenesbl

e Het oTékoB

Pasnuuumsa mexay SIADH n RSW:

e [Ina SIADH npu oCcTpoM pasBUTMM XapakTEPHO BHE3AMHOE CHIDKEHNE TeMna au-
ypesa v nosbileHre koHueHTpauun Na B Moye; ana RSW xapaktepHo Hanvune
nepuoga BbICOKOrO Temna Avypesa, Korga MOXET Bblaensatbes 3 - 5n moun 3a
HECKOIbKO YacoB.

e [Ina SIADH TMnuyHa HOPMOBOMEMUS UM YMEPEHHas rmnepeonemusi, 6e3 oTé-
KOB M TEHOEHLMU K NOBbILLEHWIO apTepunanbHOro aaenenus, a ans RSW xapak-
TepHa rMnoBoONeMusi, KOTopasti MOXeT NPOSIBMATLCS CHIDKEHMEM apTepuanbHOro
[aBreHnsi, CHUKEHNEM LIEHTParnbHOrO BEHO3HOTO [AaBIEHUS, MOBLILLEHUEM Ya-
CTOTbI CepAeYHbIX COKpaLLEHU 1 pOCTOM 06LLEero nepndepuyeckoro conpoTuBe-
NIEeHMs COCyaOoB.

KoHueHTprpoBaHHasa mova xapaktepHa ans SIADH
HopmanbHas nnoTHocTb Movmn 6onee xapaktepHa ana RSW

JleyeHne n KOppeKuUs rMNoOBOSIEMUYECKON TMMOHATPUEMUM pacCMaTpmBaeTCa Kak
9KCTPEHHasa M BaXHeNlasa 3ajada MHTEHCMBHOW Tepanuu. CnegyeTr NOMHUTbL, YTO
nonbiTka Bo3mMecTUTb Aedunumt OLIK Ge3 agekBaTHOWM KOPPEKLMUM rMrioHaTpuemmnm
MOXET MPUBECTU K (haTarbHbIM NOCNeacTBMAM. OTO CBA3aHO C TEM, YTO ObICTpoe
NpOrpeccupoBaHne rmrnoHaTpUeMmnM MOXET NMPUBOANTL K OTEKY NTErkmx, OTEKY Mo3ra u
Oucrokaumm, KOMaTo3HOMY COCTOSIHUIO U CyopOoram.

Mpu BbIABNEHUU rMNOBONIEMUYECKON MTMNOHATPUEMUn
HeobxoAnMoO ogHOBPEMEHHO KOMNEeHCUPOBaTb
aedcduvuut OLUK v gecbmumnT HaTpus.

HopmoBonemunyeckas (3yBonemuyeckas) rmnoHaTpueMms

HopmoBonemuyeckas runoHatpuemusi pasBuBaeTcsl Hambonee 4vacto y
NaLneHTOB HaxoAsLIMXCA B YCIOBUSIX KIUHUKM. B OcCHOBe 3TOro cvHOpoma nexuT
0o6LWMIA NaToU3MNONOTMYECKMIN MEXaHN3M — 3TO BbicBOOOXKAeHMe ALl KOTopoe BO3-
HUkaeT 6e3 CBA3M C OCMOTUYECKMMUN UMM HEOCMOTUYECKUMU CTUMynamu. Hanbonee
XOPOLLO W3YYEHHbIM BapWaHTOM HOPMOBOMEMUYECKON TMNOHATPUEMUn SABMNSEeTCs
«CuHapom n3bbiTouHon cekpeunn AN nnm syndrome of inappropriate antidiuretic
hormone (SIADH), koTopbIli c4MTaeTca Hanbonee YacTon NpUYMHON hopMNPOBaHUSA
rMNOHATPUEMUMN.
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YpoBeHb Bonemuu
Na mocwm/n rmnoBonemus HOpMoBoOnemMusi runepsonemMmus
Na >145 runosonemus Na >145 | HopmoBonemusa Na >145 | runepsonemus Na >145
Na 135-145 rMnoBofiemMusi HOpMoBoOnemMusi rMnepsonemus
Na = Hopma Na = Hopma Na = Hopma
Na < 135 runosonemus Na < 135 [EIefol V=l EIVIENNERSNELN runepBonemuns Na < 135
rmnoBonemMumAa HOpMOBOJIEMUA rmnepsonemMmua

N36bITOK
obbema

nedvumt
obbema

Na'< 135
MMOSb/n

Nat< 135
MMOJIb/ N

norepsa Nat
noteps BoAbl

[ CSW - RSW |————[ 7272 | ~—————[ SIADH |

MpvynH NPMBOASALLMX K pa3BUTMIO HOPMOBOIIEMUYECKON MMMNOHATPUEMUN MHOFO, HO
3HaTb O HWX HEobBXxoAMMO, MOCKONbKY NpeacTaBneHne o6 3TUONOrMn NMOMOXET Mpu
AndbdepeHUmanbHON AnarHoCTUKe C COMbTEPSIOWLMM CMHAPOMOM. B 3aBncumocTm
OT AMarHosa MpUHUMNUanbHO MEHSIETCS Tepanusa runoHatpremun. ConbTepsiowwmn
cvHgpom (RSW) — a1o noTteps Bogbl U HaTpus (TMNOBONEMUS U TMMOHATPUEMmns) m
Tepanusa — 3To BO3MeELLeHME NoTepb conv 1 HaTpus. CUHAPOM M3BbLITOYHON CekpeLmm
A0l (SIADH) — aT0 3agepka 4YMCTon BOAbI U Tepanusa — 3TO CTPoroe orpaHudeHne
MOCTYNMEHVs BOAbl B OPraHn3m.

noreps Nat 3aflep>KKa BoAbl

MpuynHbl n3bbITouHON cekpeummn AN 1 3agepxkn cBo6OAHOW BOAbI B OpraHU3me:
3nokayecTBeHHble HOBOOOpa3oBaHUs (0COBEHHO Nerkmx);

MeHWHMTBI, 3HLEedannTbl 0COBEHHO Y NauUMeHTOB AETCKOro BO3pacTa;
YepenHo-mo3sroBas TpaBma (SIADH BeisiBrisieTca B 4,6% HabnrogeHun)
BHyTpuuepenHas runepTeHsus;

Onyxonu Mo3ra, BO3AeNCTBYIOLLME Ha rMnoTanamo-rmnodusapHblie CTPYKTYpbl;
CybapaxHonaanbHoe KpoBOU3NMsiHME *;

PaccesHHbIN cknepos;

CwvHopowm MneHa-bappe

AnKoronbHbIA 4envupun

AHemus;

Crpecc, apTepuansHas runoteHans, 6oneson cMHOpoMm;

*Mpu cybapaxHouaanbHOM KPOBOUIJIUSIHUN MOXET PasBuBAaTbCS M MO3rOBOM COJIbTEPSIO-
LYME CUHAPOM.
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Hapgnoye4yHnkoBas HE[OCTAaTOYHOCTb, FTMNOTUPEOS;

3abonesaHus nerkux (NHeBMoHMs, abeuecc, TybepKynes, acneprunnes, actma;
WckyccTBeHHast BEHTUNALMS MErkvx ¢ BbICOKUM AaBMEHNEM

JlekapcTBeHHble cpencTBa (Xnopnponamug, OKeutoumH, Tuasmgosblie onypeTu-
kv; KapbamasenuH, xvmMmuonprapartbl, aHTuncuxotudeckne npenapatbl, HIMNBC,
Kapbama3zenuH)

CvHApOM HeageKBaTHOM CeKpeuuu aHTUOAMYPETUYECKOro ropmMoHa Wnu
syndrome of inappropriate antidiuretic hormone secretion (SIADH) u cunagpom
HeapgeKBaTHoro aHTuguypesa (SIAD).

SIAD — cuHApOM HeagekBaTHOrO aHTuAuypesa. OTOT CMHOPOM BKIYaeT
BCE BapuWaHTbl 3a4epXXKn BOAbl, NPUBOLALLEN K rMnoHTapuemun, Bkrrodas SIADH.
Takke 3TOT CMHOPOM BKITHOYAET COCTOSHUS, MOBBILLEHHONW YyBCTBUTENBHOCTM peLien-
TopoB K 3HAaoreHHomy AN, no6oyHble adhdekTbl OT psaa npenaparos U T.A4.
CvHOpOM HeafekBaTHOM cekpeLun aHtuamypeTtndeckoro ropmoHa (SIADH) o6bivHO
SIBMsSieTCst cneacTeneM n3bbiTouHoro BbiaeneHnst AN B Tex ycrnoBusx, Koraa B HOp-
Me Bblgenernve AN cHuxaeTcs. Y 3TUX NauMeHTOB He pasBMBAOTCA OTEKU MO ABYM
npuynHam. Bo-nepBbix, MOTOMY, YTO ABE TPETM BOAbI B OPraHN3Me HaxoaMTCs BHYTPU
KINeTOK M Takon BapuaHT 3a4epXKKM XUAKOCTU He MPOSBAeTCa oTékamu. To eCTb Npu
SIADH 3HauuTenbHas 4acTb BOAbl 3a4epXKMBaeTCs BO BHYTPUKIIETOYHOM MPOCTPaH-
ctBe. Bropasa npuunHa coctout B TOoM, yYTO yBenunyeHne OLIK aktuBumpyet Gapo- n
BOJTFOMOPELENTOPbI, KOTOPLIE BKIHOYAKT HENPOryMoparibHble MEXaHU3Mbl, aKTUBUPY-
IoLMe HaTpumnypes (B YaCTHOCTW BbIPabOoTKy HaTPUNYPETUHECKUX NenTuaoB). Takum
06pa3oM nocre 3agepXKk1 YMCTOM BoAbl Ha (hOHe HaTpuilypesa hopMmnpyeTcst HOpMO-
BONIEMUS U YCUMMBAETCH MMNOHATPUEMUS.

B ycnoBusx XpoHWYecku MOBbILEHHOW KoHueHTpauuu ALl B KpoBu cO
BpEMEHEM MOXET (POPMUPOBATHCS CHUDKEHME YYBCTBUTENBHOCTU aKBOMOPUMHOBLIX
KaHarnoB B AucTanbHbIX otaenax HedpoHa (AQP2) k ALl Ho runoHaTpuemus y Ta-
KMX NaLMEHTOB COXpPaHSAETCSA A0 TeX Nop, Noka MM He NPeanucbiBaeTCa OrpaHnyeHne
npnéma BoAbl. MoBbiweHne yposHa ALl B KpOBM MOXET akTMBMPOBaTb MOTMBALMIO
Xaxabl.

OnarHo3 SIADH cTtaBuTCA METOAOM UCKNOYEeHUS. [narHoCTUYeCKUMN Kpu-
TEpUSMU SBMSAETCA TMNOOCMONSIPHAsa M HOPMOBOMEMUYECKASA FMMOHATPUEMUS Mpu
HeaZeKkBaTHO BbICOKOM KOHLEHTpaLMM HATpusi B MOYeE.

Mpu coxpaHHOM ayToperynauum BOAHO-3MIEKTPONUTHONO romeoctasa, npu
BO3HUKHOBEHUW TMMOHATPUEMUUN OpraHn3m OyaeT 3aaepkvBaTb HATPUA U, COOTBET-
CTBEHHO KOHLIeHTpaums HaTpusi B mode Huskas (<20 mEq/L). BeisneHuve Tpuagpl 1)
rmnoHaTpuemMus, 2) HopmoBoremusi, 3) BbICOKasi KOHLEHTpaLMs HaTpus B MoYe y na-
LUMeHTa He nony4aroLLero ouypeTnkoB, nobyxaaeT Bpaya C BbICOKOW BEPOATHOCTLIO
npegnonarate SIADH npu nposefeHun anddepeHumansHOro gmarHosa ¢ apyrumm
BO3MOXHbBIMW MPUYMHAMW HOPMOBOIIEMUYECKOW TMMOHATpMeMumn. VckniodeHne ru-
notTupeonan3ama 1 Hagno4Ye4yHNKOBON HEAOCTATOYHOCTM MO3BONSAET CTaBUTbL AMArHO3
SIADH. lNocne noctaHosku anarHosa SIADH criegyet nckatb NPUYMHBIE U UCTOYHMKN
n36bITouHONM cekpeunn AT

Manonatunyecknii SIADH oTHoCUTENbHO penkoe siIBlieHMe U BCTpevaeTcs
NPEMMYLLECTBEHHO Y MOXWIbIX MNAuMeHTOB. TOT hakT, YTO U TMNOHATPUEMUS, KaK SIB-
neHve B uenom, un namonartndecku SIADH uvalle Bcero BCTpeyaloTcs Yy NOXUIbIX,
NO3BOMSET CYUTaTh, YTO perynsauus BbiaeneHns ALl MeHsIeTcs No Mepe CTapeHus.
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dakToM, NOATBEPKAAMLLMM AaHHYI0 TOUKY 3peHus], SiBNsieTcsl 6onee BbICOKas YyB-
CTBUTENbHOCTb K OCMOTUYECKUM CTUMYIaM y NOXUIbIX MOOEN.

Korna SIADH BeisiBneH y nauueHTa noboro Bo3pacta 415t Toro, 4Tobbl UMeTb
MoparbHOe MpaBO MOCTaBUTbL AuarHo3: «mamonatudeckuin SIADH» Heobxogumo mc-
KIMHOYNTb BCE BO3MOXHbIE MPUYUHBI TMMIOHATPUEMMUU U, MPEXAE BCErO OHKOMNOrMYeckme
3abonesaHus. B To Bpems kak nanonatundeckuin SIADH — 910 peakocTb, BTOPUYHBINA
SIADH yvacto BcTpevaeTcsi npu 3rnokadeCcTBEHHbIX OHKO3aboneBaHWUsIX. BpoHXxorex-
Hasi KapuuHoOMa Nerkmnx, ocobeHHO MENKOKINETOUHbIN pak, ocnoxHsieTcs SIADH B 11%
BCeN nonynsaunmn atux 6onbHbIX 'y 33% nauMeHTOB C pacrnpoCTpaHeHHbIM 3abone-
BaHueM. [Mpu pake ronosbl U LIeu, a Takke NO4XKeNyaoyYHON xenesbl U ABeHaauaTn-
NEepPCTHOM KUK MOXeT Habnogatbest BTopuudHbIA SIADH. Mpu aTMx oHko3abone-
BaHMSAX MOryT (DOPMUPOBATLCS IKTOMMYEcKMe odary cuHtesa ALl B TkaHM Onyxonw.

3aboneanusa LIHC, Takme Kak KpOBOUINMUSAHWUS, ONYXON U MHADEKLMS TakkKe
Hepenko ocnoxHaTca SIADH. lMosbiwenue Bbigenenns ALl MOXeT npoBOLMpO-
BaTbCs NAaTONOrM4eCcKMM NPOLIECCOM B HEMOCPEACTBEHHOWN ONM30CTM OT runoTanamy-
ca w/vnn rmnodusa 1N onocpefoBaHO 3a CYET HaPYLUEHWUS CIOXHbIX HENpOorymo-
panbHbIX peakumn.

[IbixatensHasi HeAOCTaTOMHOCTb Pa3HON 3TOMOTMN MOXET NPUBOAUTL K ¢hop-
MupoBaHuto SIADH, Hanbornee YacTo 3To ocTpast MHEBMOHMS, XPOHUYeckasi OOCTPykK-
TMBHasi 6onesHb nerkmx n Tybepkynes.

Kpome atux mn3sectHbix npuunH, SIADH Hepegkoe OCnoXHEeHWe y nauneH-
TOB C CMHOPOMOM BMPYCHOTO MMMyHoAeduumTa. MmnoHatpuemms eoisensetcs y 38%
rocnmTanM3vpoBaHHbIX MNaLMEHTOB.
Crpecc, 60nb, 1 nocrneonepaunoHHbIN NEPUOS Takke MOXET CMpPOBOLIMPOBATL pas-
BuTne SIADH.

HOpMoBoONeMunA rmnepsonemMuma HOpmMoBOJlieMna

O oo oo

136bITOK
obbema

Na'< 135
MMOJb/N

Na+< 135
MMOJIb/N

AﬂF:

136bITOK

(3apepKa cBoGoAHOM BoAbl 1 noteps Na )
onnroypua, KOHUEHTPMPOBAHHAA MO4a

Tpuapa SIADH (acpcpext AOIN)
1) runoHaTtpuemus, 2) HopmoBonemMus, 3) KOHLLEHTPMPOBaHHas Mo4a
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YeTbipe BapuaHTa SIADH.

BHe 3aBncumocTu oT npuymHbl BeideasLlen SIADH npu atom cnHapome Bbl-
OENSIOT YeTblpe BapuaHTa u3bbITouHoro BbiaeneHns AN

BapuaHT «A» nposiBnsetcs Tak: AQl Bblgensercs HeynpasBrsemMo u HeT
HUKaKOW 3aBUCUMOCTU MeXAY MHTEHCUBHOCTbLIO BblaeneHus ALl 1 ocMonapHOCTbO
nnaswvbl. B pesynsrate HapyLlLaeTcsi OCMOTMYecKas ayToperynsuust u hopmmpyetcsi
CToViKasi rMnoHaTpuemMusi.

BapuaHT «B» HasbiBaeTcs «reset osmostat» nnm «nepeHacTporika 0OcMocTa-
Tay» MPOSIBNAETCA TaK: MEXaHW3Mbl ayTOperynsiumm CoOXpaHeHbl U Mexay OCMOMNSAPHO-
CTblO Mria3Mbl U Temnom BbigeneHus ALl coxpaHseTcs NuHerHas 3aBucuMocTb. [pu
aTtoM BapuaHte SIADH crabunbHo noBbilleH ypoBeHb ALl M CHWKEH ypOBEHb OC-
MOMSPHOCTM Nna3mbl. Kak 1y 300poBbIX MNOOEN, Y STUX MaUMEHTOB OCMOPELENTOPbI
pearvpytoT Ha onpedereHHbI NoOpPoroBbI YPoOBEHb OCMOMSPHOCTU Mriadmbl, HO MOPOT
pearnmpoBaHust Hke Yem B HopMe. B pesynstaTe y naumeHTa ctabunbHO noaaepkuBa-
€TCS YPOBEHb OCMOSSIPHOCTU HUXKE CpeaHen HOpMbl. ITOT heHOMEH (MepeHacTpoiika
ocmocTarta) o6blMHO HabntogaeTcs Npu 6epeMeHHOCTU 1 ABNSEeTCA HOPMOW Ans AaH-
HOro coctosiHusA. Kpome Toro BapmaHT «B» mnun «nepeHacTporika ocMocTatay MOXeET
HabntogaTbCsl y NaUMeHTOB C MHOTOaKTOPHOWM NMCUXOreHHON runoHatpuemmeit. Ocmo-
nsipHocTb Moun npu SIADH BapuaHTe «B» MOXET OblITb CHKEHHOW UM HOPMaribHOM —
3TO 3aBUCWT OT Nopora YyBCTBUTENBHOCTY OCMOPELIENTOPOB M OCMOMAPHOCTU MIa3mbl.

BapuaHt «C» nposiBnsieTcss Tak: npyv HOPMAnbHOM W MPU MOBbILLEHHOM
YPOBHE OCMOISIPHOCTY Nna3Mbl NpoucxoauT ageksatHoe BblaeneHne Al HO runo-
Tanamyc okasbiBaeTcsl HecnocobeH CHU3WTL BbiaeneHve AL Hke onpeneneHHoro
6asanbHOro ypoBHsi CEKpeLumn Npun BogHoW Harpyake. COOTBETCTBEHHO OpraHvM3M OKa-
3bIBaeTCH HECMOCOOeH M36aBUTLCS OT NULLIHEN BOAbLI M (DOPMUPYETCS MMNOHATPUEMMS.

BapuaHT «D» nposiBnsieTcs Tak: Ha ypoBHe rinoTtanamyca v runogusa ectb
ajekBaTHasi 3aBUCMMOCTb BbiaeneHnst A B OTBET Ha M3MEHEHME OCMOISAPHOCTH,
HO YyBCTBUTENbHOCTb V2 akBOMpUHOBLIX peuenTopoB K ALl Bbilwe, Yem B HOPME.
EcTtb onpegenenne atoro BapmaHta SIADH kak «myTauum, NpuBOAsLLME K YCUMEHUIO
yHKUMM V2 peLenTopoB» YTO NPOSIBNSETCA B BUAE HE(POrEeHHOro CrHApoMa Hea-
AeksaTtHoro auypesa unm nephrogenic syndrome of inappropriate antidiuresis SIAD.

Heob6xogumoe ytouHeHue o SIAD u SIADH. 3T1oT cMHapom nmeet Ha3Ba-
HWS CBSA3aHHbIE C aBTOPCTBOM MEPBOro ONMcaHns «cuHapom MNapxoHa» u «Schwartz-
Bartter syndrome», a Takke «CcMHOPOM M3ObITOMHOrO aHTUaMypesa» (syndrome of
immoderate antidiuresis SIAD)

CuHapom [MNapxoHa Ha3BaH Mo MMeHW aBTopa, BbiaenuvsLiero B 1938 roay
CYMMNTOMOKOMIMIEKC, 0OYCMNOBEHHbIN N30LITOYHOM cekpeumen BasonpeccuHa (AOIN),
NPV CHWKEHUM OHKOTMYECKOrO U OCMOTUHECKOTO AaBMEHUsT MiadMbl KPOBU, MPY HANM4um
rvnoHaTtpremmn (PymbliHCKuI aHOOKpuHonor KoHctanTH MoH lMapxoH). Mo3gHee cuH-
OPOM HeafekBaTHOM CekpeLmun BasonpeccuHa 6bin getansHo onucaH B 1957 rogy
B.WBapTuemn®d. baptepomu B psige nybnkaumnii HOCUT Ha3BaHKE MO UMEHM AaBTOPOB.
MocTtapaemcs ObITb NyHKTyanbHbIMW: Ha3BaHUE KCUHAPOM M3OLITOYHOTO aHTUANype-
3a» (syndrome of immoderate antidiuresis SIAD) 6onee yHuBepcanbHo 1, «akagemMuy-
Ho» CobctBeHHO cuHapomom SIADH MOXHO Ha3BaTb TONMbKO BapuaHTbl «A» 1 «C»
Mpw BapunaHTe «A» — M30bITOYHas, Heperynupyemas cekpeuust Al a npy BapuaHTe
«C» — oTcyTCTBUE TOPMOXEHWS BbipaboTkn ALl B OTBET Ha BOAHYHO Harpy3ky. Bapu-
aHT «B» — 31O NepeHacTporika ocmocTara, a BapmaHT «D» — 3To noBbIlLEeHHas YyB-
CTBUTENbHOCTb aKBOMOPWHOBbLIX KaHAMNoOB B AMCTanbHbIX otaenax HedpoHa (AQP2) k
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ALl To ectb perynsauus soigenenua ALl npu BapnaHTax «B» n «D» He HapyLueHa.
Bwmecte ¢ Tem TepMuH SIADH Hanbonee ynotpebum 1 B COBpEMEHHbBIX NyGnmKauusix,
1 ncnonb3yeTcs HapaeHe ¢ SIAD B OTHOLLEHUM BCEX BapuMaHTOB AaHHOTO CUHAPOMA.

M'MnoHaTpuemMus 1 3HAOKPUHHBLIE HapyLUEHUA.

B no6aenenue k SIADH cyLiecTByeT eLLé psg NpUHnH NPUBOASALLNX K pa3Bu-
TUIO HOPMOBOMNEMUYECKON rMnoHaTpvemun. Mpexae Bcero, rynoHaTpuemMmnss Hepea-
KOe sIBNeHne y naumeHToB C Hafno4eYHKOBON HEAOCTAaTOYHOCTBIO OCOBEHHO YacTo
Habnogaetcs Bo BpeMsa A4ANCOHOBA Kpu13a.

Oednumnt MUHepanokopTMKoMaoB Habnogaembli Npu HEKOTOPbIX BUAax
HaZINOYEYHNKOBOW HELOCTAaTOYHOCTN MOTYT MPUBOAUTL K 3HAYUTENbLHOW MoTepe Co-
nen v Bogpl nodkamu. Pa3BuBaetcs HaTpuiypes Ha hOHE MUHEPanoKOPTUKOMOHON
HepocTaToyHOCTW. [anblue dopMmupyeTcs rmnoBonemMus, co3garoLlasi HeoCMOoTHYe-
ckun ctumyn ansa cekpeumn AQlL Benen 3a atum popmupyetcs rmnoBonemmnyeckast
rmnoHaTpuemMus (Kak nmpy COmnbTEPSOLMX CUHApPOMax). OTOT MexaHu3m Obin nog-
TBEPXOEH B AKCMEPVIMEHTE Ha XMBOTHbIX, Y KOTOPbIX HAa (DOHE MMHEPANOKOPTUKOWA-
HOWM HEe[OCTaTOYHOCTW yAaBanocb HOpManu3oBaTb NCXOAHO HU3KUIA YPOBEHb HaTpPUs
B Nia3me TOMbKO 3a CYET AOMONMHUTENBHO BBOAMMOIO C NULLEN XIlopuaa HaTpust.

B akcnvpemeHTe y XUBOTHbIX C MaHMMNONUTYUTapU3MOM NpUBOASLLEM K Aedu-
LMTY TPOMHbIX TOPMOHOB U, B TOM Ymcne, k aedonumnty AKTT MoxeT hopMmmpoBaTbCs rv-
noHaTpuemMmns Aaxe npu He3Ha4YMTENbLHOW MUHEPANOKOPTUKOUAHOW HEAOCTATOMHOCTY.
YCTaHOBMEHO, YTO MMOKOKOPTUKOUAHASA HEQOCTAaTOYHOCTb, B KOHTEKCTE HaANOYe4HUKO-
BOW HEIOCTAaTO4MHOCTW, BHOCUT CaMOCTOSATENbHbIV BKITa[ B Pa3BUTUE TMMNOHATPUEMUN.

Bo-nepBbIx rMOKOKOPTMKOMABI MMEKT NpsSMoV nodaBnsowmi apdekT Ha
BblgeneHve Al [nga Toro 4tobbl Npovcxoauna nornHasi ocTaHoBKa BbipaboTku AL
NPU CHMKEHUM OCMOJISIPHOCTU KPOBU HEOOXOAMM HOpMaribHbI YPOBEHb MMHOKOKOPTU-
KOMOHBIX FOPMOHOB B KPOBW. [eduLIMT rMIOKOKOPTUKOUZAOB NPUBOAMUT K TOMY, YTO, He-
CMOTPS Ha CHUXKEHNE OCMOMSAPHOCTM M KOHLEHTPaLMW HaTpys B KPOBW NPOAOIHKaeTCcs
BblgeneHne Al npyveogsLee K yrnybneHuto runoHaTpuemMum.

Bo-BTOpbLIX, BblaeneHve ALlN B KpOBb MOXET ObiTb OTBETOM Ha HEOCMOTUYE-
CKVI CTUMYI MoryyYyaembivi ¢ 6apo- 1 BOMIOMOPELIENTOPOB MPY CHIDKEHWUN CEpOEYHOrO
BbIOpOCa 1 apTepuanbHOro AaeneHns Ha ooHe MMIOKOKOPTUKOMOHOW HeAOCTaTOYHOCTY.

B TpeTbux nomMmMmMo 3Tux ABYX MEXaHW3MOB CBSA3aHHbIX C npoaykumen AOl
€CTb [JaHHble, YTO Npu AeuumnTe rMIOKOKOPTUKOMOHBLIX TOPMOHOB chopmMupyeTcs 6ornb-
e aKBOMOPMHOBbLIX kaHarnoB AQP2 B gucTanbHbIX otaenax HedpoHa. To ecTb Ans
3(PhEKTUBHOIO 3aKPbITUS aKBOMOPUHOBLIX kKaHanoB AQP2 B gucTanbHbIX oTaenax
HedpoHa HEOBXOAUMO He TONbKO COOTBETCTBYHOLLEE BbiaeneHme ALl HO 1 oTcyTCcTBME
aeduvunTa rmioKOKOPTUKOMOHBLIX TOPMOHOB B KpoBu. O606LLasi Tpy nepedmcrieHHble
no3vLuUK MOHATHO, YTO AeULMT FMOKOKOPTUKOUAHBIX TOPMOHOB MOXET NMPUBOAUTL K
TMNOHATPMEMMMN C MOBLILLEHHBIM COAEPXXaHWEM HATpUsi B MOYe, YTO AenaeTt AaHHbIN
CUHAPOM TpyaHoOTNMYMMbIM OT SIADH, HO JOCTMXEeHWe MonHOM HopManusauumn no-
KasaTernen npv 3amMecTUTENbHON Tepanum TOMbKO MULLIb FIHOKOKOPTUKOMOHBIMU FOPMO-
HaMK NO3BOMSIET C YBEPEHHOCTHIO FOBOPUTH O NMPUYMHE 3MEKTPONUTHBLIX HapYLLEHWIA.

HopmoBonemunyeckasi runoHaTpueMmnst MOXeT Takke MPOSBNATLCS MpU n-
noTupeose, 0COGEHHO B CMyYasx TSXKENOro NePBUYHOMO rMNoTMpeo3a C MUKCEAEMOWN.
MexaHn3m npmBogALLMIA K (DOPMUPOBAHMIO TMNOHATPUeMun — 310 BbigeneHve AOI
B OTBET HA HEOCMOTUYECKUA CTUMYIT MOrlydaeMbii ¢ 6apo- 1 BOJHOMOPELENTOPOB
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Npn CHWKEHUW CepaeyHoro BbIbpoca 1 apTepmnansHOro AaBreHns U OQHOBPEMEHHO
yBenuyeHue Konuyectsa hopMmpyeMblx akBOMOPUHOBLIX kaHanos (AQP2) B cobu-
paTenbHon Tpybouke. JTOT, BTOPON, MexaHW3M HabnogaeTcs y nauneHToB Ha oHe
rMnoTupeosa, Korga npv BOAHOW Harpy3ke He NpOUCXOAUT MNOSHOTO NpeKpaLLeHns Bbl-
aenennst AQlN B KpoBb.

Mpegnonaraetcs, 4YTO Y NALMEHTOB C FMNOTUPEO30M HapyLueHue nepdysnm
1 MUKPOLIMPKYALIMK B MOYKaX BHOCUT CBOW BKNag B hopMmnpoBaHme runoHaTpuemmnm.
Ha akcnepumeHTanbHbIX MOAENSX Y XMBOTHBIX CO CHUXeHHOW npogykuven AQlN yoa-
NeHve WUTOBMAHON Xenesbl NPUBOANIO K POPMUPOBAHMNIO MMMOHATPUEMUN Ha hOHe
rMnoTuMpeosa, a NpoBefdeHVe 3amMecTUTENbHOW Tepanun TUPEOUAHBIMUM FOPMOHaMM
NPUBOAMIO K HOPManu3aumn KOHLEHTPaLMn HaTpus B nnasMe U BOOCTaHOBIEHUS
HOpMarbHOrO TeMMa 3KCKpeumn CBOOGOAHOM BOAbI MOYKaMu. Takue e pesynsraTbl
nony4YeHbl y NauMeHToB C rmnoHaTpuemuen Ha goHe runotupeosa. Npu nogbope
afleKBaTHOW 3aMeCTUTENbHON Tepanum TUPEOUAHBIMY FOPMOHaMM TMMoOHaTPUEMUST 1
3afepxka BofAbl PerpeccupytoT, 1 BOCCTaHABMMBAETCH HOPMaribHbIN BOAHO- 3MEKTPO-
NUTHBIA GanaHc.

M'noHaTpuemusi y CopTCMEHOB.

lMnoHaTpreMus pasBuBatoLLasca Nocne ANUTENbHbIX U MHTEHCUBHBIX (n-
3MYECKNX TPEHUPOBOK CErofHs MpVBreKaeT ocoboe BHUMaHWME Bpaden. OTOT Tun
rMNoHaTPUeMUnN SBMSETCS BHE3arMHbIM OCNOXHEHWEM 3KCTPeMarnbHbIX Mo AnUTenb-
HOCTU N TSHKECTU (PU3MYECKMX Harpy3ok, TakMX Kak MapadoH U MOXET NpUBOOUTH
K netanbHbIM ncxogam. NatoreHes MHOroakTopHbIn. [epBbii hakTop 31O ynoTpe-
OneHve 6oMbLIOrO KonmMyecTBa YMcTon (becconeBor) Boabl Ha hoHe Xaxabl nocne
ANUTENBHOM M UHTEHCUMBHOW (PM3NYECKOM Harpysku U pasBuTME FMNOHaTpUeMun.
MocTynneHne Bodbl B OpraH1M3M MPOUCXOOUT YXKe Ha hOHE 3HAYUTENbHbIX NOTEPb
Xugkoctn B Buge nota. OTHoCUTENbHAsi TMMOBOSIEMUS BKIOYAET CUIBHYIO XKaxay,
OOHOBPEMEHHO MPOMCXOAWT BbideneHne B kpoBb AL moad AencTBrem Tpéx CTUMy-
noe 1) cHmxeHne OLIK, 2) nosbiweHne HaTpus B Nna3me, 3) duanyeckas Harpyska.
Ha doHe 0BUNbHOro NUTbS YACTOW BOAbI NP NOBbILWEHHOM ypoBHe ALl BO3HUKaET
rMNOHaTPUEMUS U TUMNEPBONEMUS, HEPEOKO COYETalLasAcs ¢ runornmkemuen. MNpu
HebraronpMaTHOM TEYEHUN NMPOUCXOANUT OTEK NErkMx, OTEK Mo3ra, Cyqoporu, ytpara
CO3HaHMA 1 BO3MOXEH neTanbHbix ncxod. K dpaktopam, nosbilaoLWwmm puck 4aHHOro
OCIOXHEHUS, OTHOCAT: ANUTENBLHOCTL HENPEPLIBHOW Harpy3ku 6onee 4 Yacos, noTpe-
6neHne 3a Bpemsa npobera 6ornee 3 NUTpoB BecconeBow BoAbl, CHUXKEHHbIV MHOEKC
MacChbl U XXEHCKMIA NOorT.

M'MnoHaTpuemusi y HapKOMaHOB (3KCTa3n).

Mo cBoeMy naToreHesy aTOT BapuaHT MMNoHaTpPMEMUM NMOXOX Ha rMNoHaTpu-
€MU1I0 Y CMOpPTCMEHOB. puynHa — ynoTpebrneHne NCMxXOTPOMNHOro npenapara «3Kc-
Tasu». OBbIYHO 3TOT Npenapar UCNOMb3YT NOCETUTENN HOYHBLIX KITyOOB 1 OUCKOTEK.
Mpenapart co3naet OLyLLEHNE, YTO MPUHSIBLUMIA CTar HEYTOMUMbIM TaHLIOPOM, TO eCTb
HepeaKko, YenoBek, He MMEIOLLIMIA XOpOoLLEN COPTUBHONM NOArOTOBKW, NoABepraeT cebsi
3HauUTENbHLIM OU3NYECKUM Harpyskam. [MoBoYHbIM AencTBrEM Mnpenaparta «3KcTa-
31y ABMSIETCA YYBCTBO XaXabl, NpeBblLLatoLLee pearnbHble NOTPEOHOCTU B XKUOKOCTH.
B pesynsrate MoxeT chopmmpoBaTbCs rmnoHatpuemusi. BeipaxkeHHOCTb 1 ObiCTpoTa
pasBUTUSA TMNOHATPUEMUN Y TUX MALIMEHTOB MOXET MPEACTaBNSATh Yrpo3y Ars KU3HW.
MoBogom Ansi rocnuTanmu3aumm MOXeT ObITb yTpaTa Co3HaHWSA U CyOOpPOri.
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M'MnoHaTpuemus y naumeHToB C NCUXnaTpuyeckummn saboneBaHnAMM.
CWHAPOM NCUXOreHHOW MonMAauncMmn MoxeT HabniogaTeCs y nauMeHToB C

nevxmnatpuyeckumy 3abonesaHnamu. MNpexae Bcero — 310 LWNM30MPEHNS U NCUXO3bI.
MnTbE BOABI MOXET MMETH XapakTep HaBA34YMBbIX OENCTBUIA. BbiparkeHHOCTb CUHAPO-
Ma MCUXOreHHOW Xaxabl MOXET ObITb CTOMb 3HAYUTENBHON, YTO NPUBOAUT K (OpMU-
POBaHMIO rMMOHaTPUEMUM NPeACTaBMsALWEN Yrpo3y A XNU3HU naumeHTa (OTEK nerkumx,
OTEK Mo3ra, koma, cygoporun). B nutepaTtype Hepeako, Kak CMHOHWM, MUCMOSb3yeTcs
TEPMUH «BOAHAas MHTOKCUKaums». Kpome Toro, cnegyeT NoMHWTL, YTO psg npenapa-
TOB WCMOMb3yeMbIX B MCUXMATPUHECKON NpakTuke obnagarT CTUMyNUpyoLWwmnM gen-
CTBMEM Ha sigpa runotanamyca 1 noBbILLAET BblAefleHne aHTUANYPETUHECKOrO rop-
MOHa B KpOBb. OTUMM MpenapaTtamu SBMSOTCS:
1. AHTMOEnpecaHThbl

Tpyumnknmyeckme (aMUTPUNTUIMH, NPOTPUNTUMMH, Ae3nnpamuH) CenekTuBHble

WMHrMBUTOPBLI 3axBaTa CEPOTOHMHA

NHrMbunTopbl MOHOAMWHOKCAA3bI
2. HenponenTtukm dheHoTnasnmHoBoro psiga — TuopuaasvH (Thioridazinum, Mennepwn,

ConHanakc, Tuopwun), n TpudnyonepasuH (Trifluoperazine, TpudTasuH, CtenasuH,

TpasuH, Ano-TpudnyonepasuH. ®dnydeHasmH) u GyTepodeHOHOBOMO psina —

ranonepugon (Haloperidol)
3. lNMpoTnBOCYAOPOXHBbIE NpenapaTbl —

KapbamasenuH, OkcakapbasenuH Banbnpoatsl, lleButmnpaveram

MeaukamMeHTO3HO oGycrnoBreHHas rMNnoHaTpueMus.

MepaukameHTO3HO OOyCnoBEHHas rMNoHaTpUeMms — 3TO BaXKHasA NMpUYMHa
HOopMUPOBaHUSA 3YBONIEMUYECKON rMnoHaTpuemMun. MexaHm3am MoxeT ObiTb 00yCcrnoB-
neH Kak ctumynsumen Bolgenenua Al Tak u ycuneHuem genctema ALl B noykax.
B peanusauun nepsoro mexaHuama (BolgeneHnve ALIN) ocobyto ponb urpatoT cenek-
TVBHbIE MHIMOUTOPBLI 3axBaTa CEPOTOHUHA, TaK e Kak U kapbamasenuH, BUHKPUCTUH
N HapKoTWKW. BTopon MexaHnsm (B noykax) peanuayercs Npu UCronb30BaHUM Xrop-
nponamuaa, umknodgocdhammaa n HeCTepoMaHbIX NPOTUBOBOCNANMUTENBHBLIX CPELCTB.

MnepBoneMuyeckas runoHaTpueMusi.

MMnepBonemMunyeckas rMrioHaTpuemMusi — 3To yBenuyeHue obLero konuye-
CTBa HaTpWs 1 Bogbl B OpPraHM3Me C 3a4epKKov BoAbl MPOMNOPLIMOHAnbHO NpeBbILLako-
LLEe 3aAepXKKy HaTpusi.

YpoBeHb Bonemun
Na mocm/n rmnoBoneMus HOpPMOBOJIEMUSI rmnepBosieMusi
Na >145 runosonemus Na >145 | Hopmosonemust Na >145 | runepsonemus Na >145
Na 35145 | T opwa ey "Na < vopua.
Na <135 runosonemust Na < 135 | Hopmosonemust Na < 135

OTOT BapuaHT BOOHO-3MEKTPONUTHBIX HapyLLEeHU MOXET Habniogatbcst npy npu 3a-
CTONHOW CepAeYHON HeAoCTaTOYHOCTU W LUMppo3e neveHn. BblpaxeHHOCTb rmnoHa-
TPYEMMU UCMOMb3YETCA KaK MoKasaTerb TSXXEeCTM OCHOBHOIO 3aboneBaHns U MporHo-
CTUYECKUI KpuTepun. [NaToreHes runoHaTpueMmm npu aTmx 3aboneBaHUsAX CBA3aH C
rOPMOHasbHbLIM M MOYEYHbIM OTBETOM Ha CHWXEHWE aheKTUBHOIO apTepuarnbHOro
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o6bEéma KpoBW. [1NA perynupyroLmx CUCTEM OpraHmM3ama 310 curHanbl ¢ 6apo- 1 Bo-
NOMOPELLENTOPOB COCYAMCTOrO PyCra CHWDKEHWE AaBreHWs B MOYEYHOW apTepum 1
CHWXeHNe nepdy3nm MoYKu.

Mporpeccupytowas 3actonHas cepaedHas HepoctatodHocTb (3CH) ua-
CTO codveTaeTcs ¢ hopMMpoBaHMEM runoHaTpuemmun. M'vmnoHatpmumms npym 3CH — ato
npeavKTop Moxoro ncxofda 3abonesaHusi. 3acTo B Manom Kpyre KpoBoobpalleHusi
N CHWKEHME HAaCOCHOWM (OYHKLMM NEBOro Xernygoyka NPUBOOUT K CHUXKEHMIO MOTOKa
KpOBM B apTepuarnbHON YacTu COCyamcTon cuctembl. B oTBeT Ha curHansl 6apo- u
BOJIIOMOPELIENTOPOB NEBOIO KEryao4yka, KapoTUAHOro CUHyca, AyrM aopTbl U NMoYvey-
HbIX apTepuii NPOUCXOAUT aKTMBaLMS CUMMATUYECKON CUCTEMbl U PEHVH-aHTMOTEH-
3UH-anbAOCTEPOHOBOV cUCTEMbl. B pesynbrate CHmKaeTcs CKOpOCTb KIyGOYKOBOW
dunsTpaumm 1 yBenuumeaetcs peabcopbLumsa B NpoKCMManbHOM U3BUTOM KaHarbLe.
B pesynkrate cHUXaeTcs KONMYecTBO KaHanbUMeBoro ounstpa OCTUratoLLEero auc-
TanbHbIX OTAENOB HedpoHa. MNpy COXPaHHOCTH BbICOKOrO OCMOTUYECKOTO rpagneHTa
WHTEPCTULIMS MO3rOBOIO CI0s1 MOYKM MO OTHOLLEHUIO K chunbTpaTy B cobmpaTtenbHOm
Tpybouke ycunuaetca peabcopbumsa Bogpbl. [lononHUTENBHO K akTMBaUMK cMMnaTtu-
YeCKOW CUCTEMbI U PEHWUH-aHIMOTEH3NH-anbAoCTepPOHOBOM cucTeMbl(PAAC) atu xe
curHansl ¢ 6apo- 1 BoMoMOpPELIENTOPOB COCYAMCTOrO pycrna SBMsTCa HEOCMOTHYe-
CKUM CTMMYFIOM Afis yeunenust cekpeumn AL n ycuneHust xaxabl, YTo NpuBoauT
K dhopMumpoBaHuio runoHatpuemun. XKaxaa nosbllwaet notpebneHue soapl, a AQ
ycunueaet peabcopOuuio BoAb! B MOYKaX.

Kpome Toro B akcnepumeHTax Ha >XUBOTHbIX ObIo MoKa3aHo, YTo npu Npo-
rpeccupytoLlelt 3aCTOMHON CepaeyHON HeqOCTaTOMHOCTM aKTUBUPYETCH CUHTE3 Gen-
KoB-akBanopuHoB AQP2 B guctanbHbiX otaenax HedpoHa, YTo NpUMBOAUT K ycure-
HUO peabcopbumn Boabl M3 KaHamnbLMEBOro dunsrpata B KPOBb, OCOOEHHO, Npu
noBblweHHon cekpeuunn AL O4yeBMOHO, YTO 3adepXkka YNCTON BOAbl — 3TO hakTop
YCUNMBAIOLLMIA TMNIOHATPUEMUMIO. YacToe UCnornb30oBaHne UyPETUKOB KPOME MOSOXM-
TENbHOro NPOTUBOOTEYHOrO 3PdheKTa CHUXKAET 3PAEKTUBHBIN apTepuanbHbli OObEM
KPOBU, CTUMYNUPYS MEXaHU3Mbl, MPUBOASALLME K YCUITEHMIO TMIMTOHATPUEMUIM.

Linppo3 neveHn Hepedko NpMBOAWT K Pa3BUTUIO MMMNEPBONIEMUYECKON MUMO-
HaTpvemun. Basogunartaumsa B BEHO3HbIX OTAenax COCyAUCTON CUCTeMbl MPUBOAUT
K CHWKeHMIo 3dhdeKTUBHOrO apTepuanbHoro obbéma kpoBu. Kak 1 npu 3acTtonHom
cepaeYHON He[oCTaTOMHOCTU curHanel ¢ 6apo- 1 BOMOMOPELLENTOPOB COCYAMNCTOrO
pycna aBnstoTCA HEOCMOTUYECKUM CTUMYINOM AN yeunenusi cekpeuun AAIN n ycune-
HWS Xaxabl, YTO MPUBOAMT K hOpMMpOBaHUIO runoHatpuemnm. Natodusnonrnyeckuii
Kackag oTBeTa O4eHb MOXOX Ha TOT, YTo pa3suBaeTcst npu 3CH. B akcnepumeHTax
Ha XMBOTHbIX ObINO MOKasaHo, YTO LMPPOo3e neveHn nosbilaetcs cekpeumsa AAM n
akTuBmpyetcs cuHTe3 Benkos-akBanopuHoB AQP2 B AncTanbHbIX oTgernax Hedpo-
Ha, YTO NPYMBOAUT K ycurneHuto peabcopbumm Boabl M3 KaHanbLueBoro dunsrpara
B kpoBb. Kaxabii n3 atux daktopos (AOlL AQP2, aktuBaums PAAC) BHOCUT cBOM
BKNag B (hopMMpPOBaHMM rMNEepPBONEMUYECKON MNOHATPUEMUM Npy LMPPO3e NeYeHu.
TOYHO TaK e Kak 1 Npu NPOrpeccupyoLen 3aCTOMHON CepAeYHON HEAOCTAaTOHYHOCTH
OLWMBKN B MCMOMNb30BaHNW ONYPETUKOB MOTYT 3HAYUTENbHO CHWDKaTb 3DEKTUBHDBIN
apTepvarnbHbI 06BEM KPOBU, CTUMYNMPYSt MEXaHN3MbIl, MPUBOASLLME K YCUIEHUIO M-
roHaTpremmn.

lMnepBonemuyeckas runoHaTpMemMmss onnucaHa npyv HepPOTUHECKOM CUH-
APOMe, HO BCTpeYaeTcs HeYacTo U He KOPPErUpYeT C TAXeCTbio 3abonesanus. Mato-
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dusmonory yTeepxaatoT, YTO nepBbiM MYCKOBbIM MOMEHTOM MOXET OblTb 3HAYUMBbIN
nepuog NpoTEVHYPUK, NMPUBOASILLUMIA K CHIDKEHMIO 3(PdEKTUBHOIO apTepuarnbHOro
06BbEMa KpOBU C 3anyCKOM KackaZiHOro OTBeTa XapakTepHOro AN NporpeccupyoLLei
3aCTOMHOW CepAeYHON HEAOCTAaTOYHOCTM U LMppo3a neveHun. MNMpu 3HaunTEeNbHOM CHU-
XEeHUN KNnyBGouKoBoW hunbsTpauum 3TOT NaToPr3nNOoNorMyecknii Kacka He akTyareH.
MauneHTbl ¢ NoYeYHOW HeJOCTaTOMHOCTLIO (OCTPOM MMM XPOHUYECKOW) TakKe MOryT
CcTpagatb OT rMnepBoSIEMUYECKON rTMnoHaTpuemMmmn. MNnoHaTpmuemMms 6onee xapakrep-
Ha Anst XpOHMYECKMX 3a00neBaHnii Noyex.

Pestomunpysi onvcaHne naTouranonormyecknx MexaHu3MoB NMPUBOASLLNX K
pasBUTUIO TUNEPBOIEMUYECKON TUMOHATPUEMUM MPU ITUX XPOHUYECKMX 3aboneBaHm-
SX: KITFOYEBOW (haKTop — 3TO CHWKEHUE 3PheKTUBHOIO apTepurarnbHOro o6bEMa KpoBu.
e CurHanbl ¢ 6apo- 1 BONOMOPELENTOPOB COCYANCTOrO pycna SBnATCS HEOCMO-

TUYECKMM CTUMYIOM Ans yeuneHus cekpeumn AL 1 ycuneHus xaxabl, YTo npu-
BOOWT K hOPMMPOBAHMIO TMMOHATPUEMMIMN.

o OTU xe curHanbl ¢ 6apo- M BOntOMopeuenTopoB COCyOMUCTOro pycria npmeogAaTt
K aKTMBaLUN CUMMNATUYECKON CUCTEMbI U PEHUH-AHTMOTEH3UH-aNb4OCTEPOHOBOW
CUCTEMbI YTO NPUBOAUT K 3aepPXKKe XXNOKOCTU.

e [lpu nporpeccupytoLLien 3acTOMHOW cepaedYHOon HeJoCTaTOMHOCTU U MpU LMppose
neyYeHn aKTmBupyeTcsa cuHTes 6enkos-aksanopuHos (AQP2) B AauctanbHbIX oTae-
nax HedpoHa, YTO NPUBOAMT K ycuneHuto peabcopbumm Bogbl U3 KaHanbLMeBoro
cdunerpaTta B KpoBb, 0COOEHHO, NPU MOBbILLEHHOW cekpeumn AL

e [lpun 3aboneBaHWsAX NOYEK ANM304 NPOTENHYPUN, NMPUBOAUT K CHIDKEHMIO adbdek-
TUMBHOrO apTepuanbHoOro o6bEma KpoBM M 3anyckaeT HemporymopanbHbli OTBET
XapakTepHbln Anga nporpeccupytoiein 3CH 1 Lumpposa neveHw.

e Yacroe ncnonb3oBaHWe AMYPETUKOB KPOME MPOTUBOOTEYHOrO 3pdekTa MOXET
CHWXaTb 3hPEKTUBHBIN apTepuarbHbIi 0ObEM KPOBU, CTUMYNUPYS MEXaHU3MbI
NPUBOASILLME K YCUMEHWIO TMNoHaTpUeMUN.

MNceBporunoHaTpMeMmnsa U OCMOTUYECKUN WNDT.

[MaBHbIM KpUTEPUEM MO3BOMSIIOLMM BbIAENUTL 3T COCTOSIHUS SBMSIETCS
nccrnefoBaHe OCMOSSIPHOCTY KPOBW Uy Nnasmebl. Mpn 3aTUxX COCTOSAHUSIX He BbiBaeT
rMNOOCMONSIPHOCTY KPOBW MK Nna3mebl. 1o cylwecTBy, nceBoorMnoHaTpuemMms — a1o
owmnbka namepenus. MNMpunynHa Toro, 4To NPUMBOP ONPEeAEnsLMIA KOHLEHTPaLUMIO Ha-
TPUS BblOAET 3aHWKEHHbIN pe3ynbTaT 3anoxeHa B KOHCTPYKUUM npubopa 1 cnocobe
pacyéTa KoHLeHTpaLuun HaTpus. B Hanbonee coBpemMeHHbIX Npubopax 3Ton oLnMGKM
N3MEPEHUsT HE MPOVCXAMT.

MceBporunoHaTpuemusi SBMSIETCA CNEACTBUEM YMEHbLUEHUsT OObéma
dpakuumn BoAabl Mnasmbl, HUXKe HopMmarnbHbiX 93% (ocTaBleecs 7% 31O TBepaas
ppakums Nnas3mbl, COCTOsLLAsi B OCHOBHOM M3 6enKoB 1 unpoB). [Mpu oTHoCUTENBHOM
yBENMUYEeHUn TBepaon dpakummn B 3abvpaeMom Ha uccriefoBaHve obpasue nnasmbl
KOHLIEHTPAUUS HaTPUSA HWXKE HOPMbI, XOTS1 €ro KOHLEHTpauus B BOOAHOM dhpakumm
nnasmbl HopmanbsHas. [Mpy NceBaOrMNOHATPUEMUMN HE MPOUCXOAUT YBEMUYEHUS 00b-
€Ma KINeTokK, NOTOMY YTO OCMOSSIPHOCTb MIia3Mbl HOpMaribHas U Aaxe NoBbILLIEHa.
Tpy COCTOSHMSA YMEHBLUAKT OTHOCUTENbHOE COAEepXaHvue BOAbl B Nnasme: runep-
nunuaemusi, rMnepxonectepornemMus, runepnpoteMHeMms. JTOT (PEHOMEH MOXeT
onpeensitecs Npu nepenuBaHMn GonbLIOrO KonmMyecTBa anbbyMuMHa MM UMMyHo-
rnobynvHoB. Kpome Toro, psif oTpaBneHunii MoryT NpuBoAMTE K (DOPMUPOBAHMIO NCEB-
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JorvnoHaTpueMum, Hambornee 4acTo — 3TO OTPaBIEHUs] TEXHUYECKUMN aHTUdpK3a-
MW, Ha MEPBOM MECTE STUMEHTMNKONMb.

OCMOTUYECKUI WINPT 3TOT (DEHOMEH, MO CYLLECTBY, MOXOX Ha MCeBAOrU-
noHaTpuemmnio. BosHMKaeT npu pasBuTUK MMNEepriMKEMUYECKOro COCTOSIHUS C KETo-
aunaosoM. MMaeHas 0coBeHHOCTb B TOM, 06LLEee KONMMYECTBO HATPUSA B OpraHu3Me B
npeaenax HopMbl U HET MMNOOCMOINSAPHOCTH.

JleyeHue n KoppekLUusi rMnoHaTpuemMun.

Tpu rmaBHble 3apayu. [Npn neyYeHUn 1 KOppekLmmn rmnoHaTpueMun nepeq,
BPa4YOM BCTalOT TPU OCHOBHbIX 3adayn: 1) OCTaHOBUTL MPOLECC CHMKEHWS KOHLIEH-
Tpaumun HaTpms B KPOBU; 2) NPOBECTU KOPPEKLMIO KOHLIEHTPaLMKN HaTp1s B KPOBM (Mo-
BbICUTbL), YTOObI HE AOMNYCTUTL Pa3BUTUSA NOCMEACTBUIN BLICTPOro KPUTUHECKOTO CHU-
YKEHUS KOHLIeHTPaLMKn HaTpurs B KPOBW (OTEK Nerkux, oTEK Mo3ra, koma, cygoporu); 3) B
X04e KOpPeKLUUM KOHLEHTPaLMM HaTp1s B KPOBU HE AOMYCTUTb Pa3BUTUSA ATPOTEHHbIX
noBpexXaeHn (OCMOTUYECKUIA EMUENVHN3UPYHIOLLIMIA CUHOPOM).

HauuvHas ¢ rnasbl 1.7 Mbl nogpo6Ho pa3dupany natouanosiorio noBpexX-
OEHNS MO3ra NpU BOAHO-3MEKTPONIUTHBIX HapYLLEHUSIX, MOSTOMY NPU PacCyXaeHnmn o
neveHun Mbl Bygem Torbko o603HavaTb npobnemy.

MpuHUMNBI NeYeHns

e Bo-nepBblix, 3aga4a Bpaya yrnoBuUTb TEHAEHLIMN K Pa3BUTUIO BOOHO-3MEKTPONUT-
HbIX HapyLUeHWI, MOSTOMYy Obsf3aTeneH MOHUTOPWHI BOAHOro GanaHca. A ans
TOro, Y4TOGbI NPaBUIbHO NeYnTb, TeM Gonee Heobxoammo obecneynTb CTPornn
YYET KOonM4yecTBa BBOAVMOW 1 BbIAENAEMOW XUAKOCTU. B 3aB1ucMocTy OT cTene-
HM HECTabUNbHOCTYN COCTOSHUSE MOXET NoTpeboBaTbCsA CyTOYHBIN, ABEHaALaTH-
YaCOBOW MK Jaxe 1 No4YacoBOW YYET KONMYECTBa BBOAMMOM XXUOKOCTM 1 Temna
aunypesa.

e  Bo-BTOpbIX, aHaNM3bl KOHLIEHTPALIMIA OCHOBHbIX 3NEKTPONUTOB KpoBUu. bes atoro
nie4yeHre NoYT HEBO3MOXKHO.

e TpeTbe, HY)XHO OMpemdenuUTb MPUYUHY Pas3BUTUS TUMoOHATpueMuun. [MnoHaTpu-
eMus — 3TO TOMbKO CMHAPOM, MO3TOMY BCerga crnegyeT uckatb npuyunHy. Ecnn
Bpay 3HaeT 4To 3TO conbrepsowmi cuHapom (RSW), cuHapom HeagekBaTHOM
cekpeunmn aHTuamypetmdeckoro ropmoHa (SIADH), runoHaTpuemums cBs3aHHas ¢
NPUEMOM NEKAPCTB UM MCUXOTEHHbIE HapyLUEHUsS MOTMBaLUMN 3(PEKTUBHOCTD
neyeHus yBenmuMBaeTcs.

e  YeTBepToe — OLEHNTb OTHOLLEHUE KOHLEHTpauum Na B nna3me k Boriemun. 9T1o
Ba)KHOE 3HaHWe, KoTopoe onpefenseT BbIOop TakTukU. Ecnn y naumeHTa runo-
HaTpPUEMUs 1 TMNOBONIEMUS HYXXHO BO3MeLLaTb AeuUMT HaTpus 1 Bogbl. Ecriny
naumeHTa runoHaTpuemMmnsa 1 HOpMOBOSIEMUSA HYXHO BO3MeLLaTb HaTpuK 1 orpa-
HUYUTB NOCTYMNMEHNE BOAbI, NOAAEPKUBASE HOPMOBOIEMUIO.

e [laToe — ato TeMn Koppekummn. CKOPOCTb KOPPEKLMM XPOHUYECKON MnoHaTpue-
MWW He JOMKHA NpeBbIwaTte 8 MMonb/cyTkn. Koppekums oCcTpon rmnoHaTpueMmm
He BbicTpee YeM 1mMMonb/vac.

e lllecToe — He 3abbiBaTb O BO3MOXXHOCTW MOSIMTOPMOHAIIBHOW HE4OCTaTOMHOCTUN —
3TO, Mpexae BCEro HagmnoveqHrKM 1 rnoTupeos. MNpu nopaxeHun anaHuedans-
HOW 06riacTi BO3MOXHbI No0ble coveTaHus. Mpu nevyeHumn rmnoHaTpUeMmnm Hy>KHO
BO3MeLLaTh 4erUnUT KOPTUKOMAHBIX U TUPEOAHBLIX FOPMOHOB (ECNN BbISIBMEH).
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MnoBonemusi xapakTepHa Ana conkrepsitowero cuHgpoma (RSW).

Ons cuHaopoma HealeKBaTHOM CeKpeLvu aHTUanypeTu4YecKoro
ropmoHa (SIADH) TunnyHa HopmoBoseMusi.

Ocob6as rpynna nauMeHToB.
B HeMpoxvpypruyeckor KnuMHWKE 3TO MauUMEHTbl UMetoLlMe BO3OEeNCTBUE

Ha rmnocus, ctebenb rmnocursa M amaHuedanbHyto obnactb. ATO MaUMEHTbl C
MOBBILLIEHHBIM PUCKOM BOOHO-3MEKTPONUTHBIX HapyLleHun. Moatomy B ycCnoBusix
paHHEero nocneonepauyoHHOro neproda y nauueHToB, ONepUpPOBaHHbIX MO NOBOAY
afeHoM rvnom3aa, KpaHuodapuHreoM, MeHUHreoM obractu Byropka TypeLKoro
ceana v Apyrux onyxornewn Unm cocyamcTbix 3aboneBaHuin XmasmanbHO-CennsipHoi
obnactu pekoMeHO0BaHoO:

KoHTporb 06bEéMa BBeAEHHOW XXMOKOCTU U BblAENEHHOM MOYMN KaXabli Yac;
KoHTponb yaenbHoro Beca mMouu kaxgble 4 yaca Wnuv npu noBbIlLIEHWX Temna
anypesa cbiwe 250 mn/yac;

KoHTponb ypoBHst Na nnasmbl, OCMOMAPHOCTU Nna3mbl Kaxable 6 4acos;

OcobeHHOCTUN TeveHust rMnoHaTpneMnn y pasiimyHbIX naymeHToB.
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Y naumeHTOB OETCKOro Bo3pacTa AaxKe Npu yMEPEHHOW rMNoHaTpUeMnmn, MOXET
BO3HUKaTb MOBbILLEHWE BHYTPUYEPENHOro AaBneHns. Y aeten 6onbLue HeMpoHOB
Ha egnHuLy obbEmMa Yepena.

MaureHTam ¢ MeHbLLEN MbILLEYHON Maccoi, TpebyeTcsa 3agepxaTb B OpraHu3me
MeHbLUMI 06BbEM BOAbI, YTOOLI pa3BUTb MMNOHTapuemMuto. MbllLbl COCTaBNAT
2/3 o6bEMa BHYTPUKNETOYHOIO NPOCTPaHCTBA.

Y naumeHToB C rugpouedanuenn, HoBoOOPa3oBaHWSMU TOMOBHOMO Mo3ra U
MEHMHrodHLedannTom GbICTpee pa3BnBaETCs BHYTPUYEpENHas rMnepTeH3ns Ha
doHe rmnoHaTpuemmn.

Y nauueHToB C anurnencuen — runoHaTpuemMus sBnAeTcsa haktopom pucka
BO3HUKHOBEHUSI CyOPOT.

KeHLWmHBI nepen MeHoMay3oM WMET CpaBHUTENbHO Gonee BbICOKWUIA PUCK
pa3BMTMS OTEKa MO3ra Ha hOHe rMMoHaTPUEMmn.

OpgHOM M3 YacTbIX MPUYUH Pa3BUTUSA TUMOHATPUEMUM Y B3POCHbLIX MYXYMH
aBnserca Gonbllo 0O6LEM naBaXHOW XMOKOCTW MpU  TpaHCYpeTparibHOM
yOaneHny npeacrartenbHO Xenesbl.

W.A. CaBuH, A.C. TopsiueB



Yacts 1V

BOAHO-3/1eKTPONNTHBbIE
HaAPYLLUEHNSA 1
CUHOPOMbI NP

0a3HOW MaTON0r N



YACTb IV. B3H V1 CVHAPOMbI MPU PASHOW NATOIOT I

IV.1 BoaHO-3neKTPONUTHbIE HapyLleHUs y naLueHToOB ¢ cybGapaxHo-
maanbHbIMU KPOBOU3INUAHUAMMU

Y naupeHToB ¢ cybapaxHonaanbHbIMU KPOBOUSNUSHUSIMI aHEBpPU3MaTHYe-
ckoro reHe3a (CAK) Hanbonee yacTto HabnogatoTca ABa TMna BOOAHO-3MEKTPONUTHBLIX
HapyLeHun. 31o 1) rMnepHaTprvemms BCneacTBne OCTPO pasBHBLLETOCH HECaxapHOro
AnabeTa, ¢ hopM1POBaHMEM NOMNYPUN 1 TMNOBONEMU; 2) TMNOHATPUEMUS, HEPEAKO
B COYETaHUM C rMMoBAemMuen.

MnepHaTpuemMus npu cy6apaxHomaarnbHbIX KPOBOU3NUSHUAX.

MMnepHaTprMemns peako pa3BuBaETCst Y NaLMEHTOB Npu cybapaxHouaanb-
HbIX KPOBOM3NUSHKAX (B cpegHem 2,8% HabntogeHuin) OCHOBHasA NpuyvHa pasBuTUsi
runepHatpremnm npm CAK — 3TO OCTPO pa3BMBLUMINCH HECaxapHbI AnabeT. MexaHnam
pa3BMTMS HecaxapHoro avabera — 310 NoBpexaeHne AByX nap sAep runoranamyca,
pacnonoXeHHbIX AOCTaTO4YHO BnM3ko Apyr OT Apyra — 3To ABa CynpaonTUYeckux 1 Aga
napaBeHTPUKYNAPHbIX siapa. Knetku atux saep BbipabatbiBaoT aHTUAMYPETUYECKUIA
ropmoH (AlN). B 0CHOBE LIEHTparnbHOrO HecaxapHoro AnabeTta NexnT pe3Kkoe CHMXKe-
Hue BblpaboTkn ALl MexaHu3am noBpexaeHUs — UeMnUst CTPYKTYp runotanamyca
BCMNeACTBME PeaKTUBHOIO Ba3ocrna3ma Unm KpoBOUSMUSIHUS.

HecaxapHbiii anabet MoxeT pasBuBaTbcsi B ocTpoM nepuoge CAK npu
aHeBpu3Max nepegHen coequHUTENbHON apTepun, B pesynbraTte HenocpeaCcTBEHHO-
ro BO3AENCTBMSA NPOAYKTOB pacnafatroLlenica KpoBW Ha runotanamMo-runodusapHsie
CTpykTYphI. Mpn cpeguHHOM pacnonoXeHn aHeBPU3Mbl, BO3MOXHO [1IByXCTOPOHHEE
noBpexaeHue runoTanamyca. [pu aTom BbISBASHOTCA MUKpOremopparuy, B napaBeH-
TPUKYNAPHBIX U CyNpaonTUYecKMxX gapax runoranamyca. OTu sapa yBenuymMBarTCs
B pas3Mepe 1 aHaTOMUYECKN BUAHbI HEBOOPYXXEHHbIM B3rnsigom. O6bscHEHEM 3Tux
CENEKTUBHbIX reMopparvii MOXeT CIyXUTb MOBbILLIEHVE OABNEHUS B X1a3MarbHOW
umuctepHe nocne CAK 1 HapyLleHne BEHO3HOro oTToka. Pa3suTtune mwemmnm B runorta-
namMmyce MOXeT NPOM30NTK B pesyrnbrate Ba3OKOHCTPUKLMM TOHKMX nepdoprpyoLwmnx
rmnoTanaMmmyecknux aptepui. 3atem, KpoBb B CcybapaxHouaanbHOM MPOCTPaHCTBE
nop, AaBrneHneM, paccrnamsasi 000mno4uky nepdopuUpyLLIMX apTePUiA, MPOpLIBAETCS B
ULLEMM3NPOBAHHYIO NMapeHxumy runotanamyca, opmMupys TaM MUKPOKPOBOU3MUS-
HMS. AHaTOMMYECKOW NMPeAnOChINKOW AN 3TOro heHOMEHa SBMAETCS Hanmuune ne-
pYBacKyNspHbIX NPOCTPAHCTB BOKPYr COCYAOB MOMOBHOMO Mo3ra. QT NpoCTpaHCTBa
B HOPME WrpatoT porib APEHaKHOW CUCTEMbI, MO HUM OTTEKAET MHTEepCTULUManbHast
XKMOKOCTb B cybapaxHomaanbHble NpoCTpaHCTBa.

HecaxapHbin guabet MoxeT passuBaTbecs yYepes 14-30 cyTok nmocrie mac-
cueHoro CAK Ha coHe naHrunonuTtyutapuama. To ectb gedpuumnt Al Bcneacteme
ULLEMUM TUMOTANaMOo-rMNour3apHbIX CTPYKTYP SBMSIETCS COCTABHOM YacTblo CUHAPO-
Ma noBpexaeHus anaHuedansHon obrnacTv, BCneacTBUe peakTMBHOMO Ba3ocrna3ma.
Cnasm pasBmBaeTCH B OTBET Ha BbICBOOOXAeHMe 6onbLUoro konnyectea Gruonoruye-
CKW- aKTUBHBIX BELLECTB 13 pacnagaroLlerncs kposu. CUHAPOM NaHrMnonuTyutapmama
— 970 AednLMT BCEX TOPMOHOB rMnodmsa. Ons KNMHULMCTa BaXHO MOMHUTL O BO3-
MOXHOCTMW pa3BUTUS HecaxapHoro auabeTa y AaHHOW rpynnbl NaLMEHTOB, NMOCKOMbKY
HEKOHTpONMpyemas runepHaTpMeMms U rmnoBoNeMnst YXyALatoT Cxofbl 3abonesa-
HUS 1 pe3ynbTaThl NeveHns. ATo PakTopbl BTOPUYHOIO NOBPEXAEHUS MO3ra.
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MnoHaTpuemus npu cybapaxHonganbHbIX KPOBOUINUAHUAX.

MMnoHatpuemuss passusaetca y 10-35% naumeHtoB ¢ CAK. (Yawe yem
rmnepHaTpvemuns). PUck pas3sutus runoHaTtpyemMmm Hamboree BbICOK Y MauMEHTOB,
OLUEHUBaEMbIX MU MOCTYMNMEeHUM B KNMHKKY B «3-4 Ganna» no wkane XaHTa-Xecca,
¢ rugpouedanbHbiM pacwmpennem Il xxenygoyuka. B otnnumne ot runepHatpuemum,
NPUYMHON KOTOPOW SBMNSIETCA CHMXKEeHUe BblpaboTku ALl (M B pe3ynbrate — notepsi
cBobogHoOM BoAbl), ANst hopMmpoBaHust runoHaTpuemun Tpebyetcs HeazekBaTHoe
nosbileHve Bbipabotkn Al (1 B pedynbrate — 3afepka Bogbl). BronHe npaBomMoy-
HO ucnonb3osaTtb 3aeck noHAaTue SIADH (cvHapom nsbbitodHow cekpeumn ADN).

dakTopamy NpuBOASALMMU K KU3ObITOYHON cekpeumn ALl MoryT ObiTb
MeCTHOe pasgpakatolliee BO34eNCTBME NaTONOrM4yeckmnx npoLeccos B 6rnman ot ru-
notanamMyca, unv OTBET Ha CurHarnbl ¢ 6apo- 1 BONMOMOPELLENTOPOB NPY CHIDKEHNMN
YPOBHSA BOnemuu. [vnoHaTpuemmns SBRSieTCA He3aBUCUMbIM (hakTopoMm Hebnaro-
npuaTHoro ncxoga npu CAK. CoyetaHne runoHaTpyeMumn 1 Basocnasma TpoekpaT-
HO MOBbILWAET PUCK POPMUPOBAHUA NeMUM Mo3ra. HeBponorudeckne addekTbl
rMNoHaTPMEMUN MOTYT MacknpoBaTb HEBPOMNOrMyeckuii oemumnt ot Basocnasma 1
nwemnn. Hanbonee 3HauMMble KIMHUYECKUE MPOSBIIEHUSA TMNOHATPUEMUN — 3TO
YrHETEHME CO3HAHUS U CYOOPOXHbIA cHApPOM. O4eBMAHO, YTO TaKUe Xe HEBPOIO-
rmyeckve nposiBrieHns MoryT ObiTb CNeAcTBUMEM WMLLEMWMM MO3ra Mpu Ba3ocnasMme.
KpoBb, pacnagatowascsa B cybapaxHomganbHOM NpOCTPaHCTBE, BbiAenseT 6mono-
rMyecku-akTVBHbIE BELLEeCTBa, MpuBoasaLLMe K Basocnasmy. 1 ato HapyLueHne Mosro-
BOro KpoBoOOpaLLleHUs1, B 3aBUCUMOCTH OT 30HbI NMOPaXKEHWS MOXKET NPOSIBNATLCH HE
TONBbKO 04aroBoW, HO U 06LLIEMO3roBOW HEBPOIOIMYECKON cMmMnTomMaTukon. Hopma-
nu3aunst KOHUEHTpaumMM HaTpus B Nna3me KpoBu no3sondet anddepeHumpoBarb
NPUYNHBI 1 OAHOBPEMEHHO YCTPaHUTb, Kak MTMNoHaTpUeMmnto, Tak n eé nNposiBNeHuns.
Ho 3T0 BO3MOXHO, €Cnn Bpay akTUBHO BbISIBIISIET U YCTPAHSIET BOAHO-3MEKTPONUT-
Hble HapyLeHns y naumeHToB ¢ CAK.

B ocTpoMm nepuope cy6apaxHomaanbHbIX KpOBOU3NMUAHUIA
nokasaH KOHTPOJlb BOAHO-3M1eKTPOSIMTHOro romeocTasa.

MexaHu3m pa3suTusa runoHatpuemum npu CAK.

YCcTaHoBMeHo, YTO pasgpaxeHne CBOOOAHO-M3NMBLLENCS KPOBbIO AUSHLE-
anbHbIX CTPYKTYP MOXET MPUBOOWTL K BbIJENEHUIO B KPOBb HATPUNYPETUHECKMX
nentnaoB. Hanbonee BbICOK YypOBEHb NPeAcepAHOro HaTpuiypeTnyeckoro nentnaa
(ANP) npn cynpacennspHOM W WHTPaBEHTPUKYIAPHOM PacrnpoCTPaHEHUN KPOBMW.
Hanbonee BeposiTHbI criegytoime nepuoapl konebanus yposHa ANP: nogbem 2-3
CYTKW, MUK — 7-9 CyTKK, CHXeHue K 14 cyTkam.

CoBpeMeHHble NMPeACTaBeHUs O COYETAHHOM OEVCTBMU PasfnnYHbIX Ha-
TPUMYPETUYECKNX NENTUOOB: NepBOHaYanbHO HE3HAYMTENbHO MOBLILLAETCH MO3rOBON
HaTpunypneTtnyeckui nentug (BNP), oTcpodeHo nosbIlLaeTcs npeacepaHbIin HaTpun-
ypetndeckuii nentug (ANP). Mo gaHHbIM psiga HEKOHTPONMMPYEMbIX NMPOCMEKTUBHbIX
UCCNeLoBaHUN N30bITOYHBIN HATPUNYpPE3 SBMANCS OCHOBHOW MPUYMHOW TMMOHaTpU-
emun. Crnegyrowiasa 3a HaTpUAype3oM 1 MONMypuen rmnoBONeMmUst NOBbLILLAET PUCK
pas3BUTMA NEMUM MO3ra Y MaLMEHTOB C Ba3ocna3mom Ha coHe CAK.
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Ona mHorux naumenToB ¢ CAK runoHaTpuemums aBnsieTca pesynsratomM code-
TaHus 1 nocnegosatenbHoro passutiss CSW 1 SIADH. MoBbilleHne KOHLEeHTpauum
MO3roBOrO 1 NpeacepaHOro HaTPUNYpPETUYECKNX NENTUAO0B ONPEeaEnsoT HeraTuBHbIN
BanaHc XnaKocTu, B OTBET Ha NMMNOBONEMUIO MPOMCXOAMT yBenuyeHmne Boibpoca ALl
B KPOBb, YTO MOTEHUMPYET rmnoHaTpuemumio. B pesynsrate pa3BuBaeTcsl pe3nCTEHT-
Has K Tepanuu YMEepeHHO BblpaXXeHHasi TMMNOHaTPUEMMUS C OTHOCUTENBHOW HOPMOBO-
nemuent. Bropow npuunHon ysenuyeHuto Beibpoca Al B KpOBb MOXET ObITb MMNOBO-
nemusi Ha OHe HEeAOCTAaTOYHOro KOHTPOSSA 3a BOMIEMUYECKMM CTaTyCOM MaumeHTa:
YrHETEHNE CO3HAHUSA MOXET NMPUBOANTL K TOMY, YTO Npu 06bIMHOM HOPMarnbHOM Any-
pe3e NauneHT OKa3biBAaeTCH HE B COCTOSIHMM peanv3oBaTbh MOTUBALMIO JXaXKabl.

BoT Tak BbImMAAMT cxema natoreHesa ycTtonymBon runoHatpyuemmm npn CAK
[Wijidicks EFM. Et al., Stroke 1991; Neurosurgery 1997]

[ cy6aanH0|/|p,aanoe KpoBoun3nnaHmne ]
! !Bbl6p0c MO3roBOro 1 npeceanoro! |
HaTpuilypeTryeckoro nentuaa
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! | Monwnypua c notepen Na I |
HaTpuypeTuyeckme
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+
notepa Na
noTeps Bofbl

< /

‘ Boibpoc Al ’

<
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Tepanus: OCHOBHbIE NPUHLUMMBLI KOPPEKLUM ONMCaHbI B rmaBax «lunepHaTtpuemms» n
«l'MnoHatpruemmsa»

B mexgyHapoaHbix pekomeHgauusax no neveHnto CAK aHeBpM3MaTMyecKoro reHesa

[ Bederson JB, et al., Guidelines for management of Aneurismal SAH 2009] yka3zaHo

cnegytoulee:

e Heobxognmo n3beratb UCMONb30BaHUS TMNOTOHNYECKNX PACcTBOPOB U Aernapa-
Taumm naumeHToB nocrne CAK (Knacc |, YpoBeHb aokasatensHocTu b)

e [lokasaH MOHWTOPUWHI BONEMMYECKOrO CTaTyca y NaumeHToB C UCMOMNb30BaHNEM
kombuHauum LIB[, 6anaHca xuakoctu, Beca Tena (Knacc lla, YpoBeHb gokasa-
TenbHocTK B)

¢  Kcnonb3oBaHue dnyakopTnsoHa u runeptoHnyeckoro pactsopa NaCl obocHoBa-
HO npu koppekuun runoHatpuemun (Knacc Il a, YposeHs B).

CrieflyeT NOMHUTb, YTO €CMKN Y NauMeHTa BOLHO-3M1EKTPONUTHBIE HapYLUEHUS CyLLe-
cTBytOT fonro (6onee 48 YacoB) NornbITka 3KCTPEHHO CKOPPUrMPOBATL TMNepHaTpue-
MWIO BBEEHMEM MMMOOCMONSIPHBIX PACTBOPOB NPUBEAET K OTEKY MO3ra (BO3MOXHO C
avcnokaunen n BkiMHeHveM). MNonbiTka CPOYHO HOPMAanu3oBaTb ANUTESNbHYO TUMo-
HaTpUeMMIO MOXKET NPUBECTM K Pa3BUTMIO CUHAPOMA MUENMHONM3A.

BbICTpaﬂ KoppeKuus XpOHM‘-IeCKOﬁ rmno- unn rmnepHaTpunemMmmn
MOXEeT NpuBeCTU K (*)aTaanblM OCJI0XKHEeHUAM.
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IV.2 BoaHO-3NneKTPOonUTHbIe HapyLUeHUs1 Y NauueHTOB NMPU TAXeNoun
YyepernHo-Mo3roBon TpaBme

Y nauneHTOB C TSPKEMOW YepenHo-Mo3roBon TpaBmon (TYMT) moxeT pas-

BUTbCS KaK LieHTparbHbIA HecaxapHbin AMabert, Tak u CMHOPOM HeaaeKBaTHONM cekpe-

uun BasonpeccuHa. [NpUYnMHON 3TUX BOAHO-IMNEKTPONMUTHBLIX HapyLUEeHUn SBRseTcs

HenocpeaCcTBEHHOE NOBpeEXAeHWe AnaHLedarnsHon obnacti B MOMEHT TpaBMbl Un

B pesynbrarte Bo34enCcTBUst hakTopoB BTOPMYHOMO NMOBPEXAEHMSA Mo3ra (rmnonepdy-

3181, TMMOKCUSA, BHYTPUYEPENHasa MTMNepTeH3ns).

Opyron npyynHom bopmMmpoBaHUs rmnepHaTpUeEMmm MoXeT ObITb UCMOSb30-

BaHNE OCMOTUYECKMX OUYPETUKOB U/ TMNEPTOHNYECKOrO pacTBOpa HAaTpUsi XJ1opu-

A3, ONst KOPPEKLMN BHYTPUYEPENHON MMNEPTEH3NN.

MpuyynHOW PasBUTUS TMNOHATPUEMMM, HE CBA3AHHOM C MOBPEXAEHEM AnaHuedarnb-

Hou obnacTtun, MoXeT BbITb oLMboYHasa cTpaTernst MHY3MOHHOW Tepanuu, ¢ UCMOoSb-

30BaHUEM 3Ha4UTENbHBLIX 06LEMOB 5% pacTBOpa rMoKo3bI.

Takum 06pa3oM, MOXHO CPOPMYnMPOBaTh YETbIPE BapuaHTa HapyLleHWUi
obmeHa HaTpuvs 1 BOAbI:

1. TvnepHaTpuemus, BCreacTBME OCTPO Pa3BMBLLETOCS LIEHTParbHOro HecaxapHoro
anabeTta, ¢ hopMMpOBaHMEM MONMYPUA U TMMOBONEMUN;

2. AtporeHHas runepHaTpuemMusi, pa3BMBalOLLAACS NPU MHTEHCMBHOM MCrONb30Ba-
HUM OCMOTUYECKNX ANYPETMKOB (MaHHUT) U/ Nnn BHYTPMBEHHOE BBEOEHUE runep-
ToHu4eckmx pacteopos Na CI;

3. MvnoHaTpueMusi, ¢ rmnosoriemuert Ha goHe CSW, RSW Bcneactene n3bbITOYHOrO
HaTpuinypesa;

4. TunoHaTpUeMnsi CO CHWKEHMEM AMype3a U 3aepPXKKo CBODOAHON BOAbI, NPU U3-
6biToyHOM BblgeneHun AAIN (SIADH).

5. TunoHaTpremus BCneacTBUE COMETaAHMS UMW NOCNeaoBaTeNnbHON MaHudecTauum
Bblbpoca B KpoBb HaTpuiypeTudeckux nentugos (CSW, RSW) n AAOIN (SIADH),
BCMNeACTBME OTBETA MO3ra Ha TpaBMy Mo TUMY pa3apaxeHus;

6. ATporeHHasi rMnoHaTpMeMusi, Kak CreacTBME BBEAEHWS MMMTOOCMONSPHBLIX PAaCTBOPOB.

BeposiTHOCTb pa3BUTUS BOOHO-3MEKTPONUTHBIX HAPYLLEHWIA Y NaLueHToB C

TSKENow YepenHo-Mo3roBor Tpasmon (TYMT) BapbupyeT, HO MOXET BbISIBNSATHCS, MO

MHeHuto psaa aBtopoB y 30% naumeHToB ¢ TYMT. YunTbiBas, Takyto BbICOKYHO BEPO-

aTHocTb BOH npu TUMT, Bpay gomkeH MMETb NOMHYy MHOPMaLUmio O COCTOAHUN

BOJHO-3MEKTPOINUTHOrO roMeocTasa, U ObiTb rOTOBbIM ObICTPO U afeKBaTHO MPOBO-

OVTb KOPPEKLMIo.

B ocTpom nepuope Tskenom YepenHo-Mo3roBon TpaBMbl
Heo6X0AMM MOHUTOPUHI BOAHO-3/1EKTPOSIMTHOTO roMeocTasa.

Hago yuuTbiBaTh, YTO CMEPTb MO3ra MpPOSBISAETCH, NMOMMMO aTOHUYECKON
KOMbI, CMHAPOMOM HecaxapHoro auabeta: obunbHbIN AMypes, HU3Kas MNNoTHOCTb
(ocMonsipHOCTL) MOYM 1 BbICTpoe (POPMUPOBaHME TUNEPHATPUEMMMN Y TUIMOBONEMUN.
Ecnu y nauneHTa, koTopoMy TpebyeTcsa cegaums Ans KOppeKuun BHYTPUYEPEnHON
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rmnepTeHsum B octpom nepuoge TYMT, pasBumBaeTcsa HecaxapHbIn auabeT, Heobxo-
AVMMO MOMYyYnTh, MO BO3MOXHOCTU, NOMHYIO HEBPOSIOrMYECKYHO OLIEHKY!

MpuynHel BOH npu THMT

e  HapylieHne B3aumMOCBSA31 KOPKOBbIX CTPYKTYp, CTBOMNA Mo3ra v rmrnotanamo- rv-
nom3apHbIX CTPYKTYP;

e HenocpeactBeHHOE NOBpeXAEHNE rMnoTanamo-runousapHbIX CTPYKTYP;

e [loBbiweHre BY[ (Bo3gencTBue Ha runotanamMo-runodusapHbie CTPYKTYpbl);

e [locneacteus Beibpoca kaTexonaMmmHoB v LMTOKMHOB (IL-6,8), cuctemHas Bocna-
nuTenbHas peakuus;

e  OcTpas cepgevHo-cocyamcTasi HeAoCTaTO4YHOCTb;

e Vcnonb3oBaHve psaa hapmMakonormyecknx npenapaTos (MPOTUBOCYOOPOXHbIE,
6eH3oamasenviHbl)

MonoBble 1 BO3pacTHble OTNMYMSA YacToTbl pa3sutus BOH nocne THMT
e Yacrora BOH y myxunH B 2-5 pas BblLLE;
e BeposatHocTb BOH Hambonblias y naumeHToB 15-24 net u ctaplue 75 ner;

e  Bbicok puck BOH y getet mnaguue 5 ner;

dakTopbl pUcka pasBuTKS HecaxapHoro avabeta nocrie TYMT

e KomartosHoe cocTosiHMe (OLeHKa Mo LuKarne koMbl Mmasro < 9 6annos);
e [lepenombl OCHOBaHWS Yepena;

e  Hamnuuune KpoBM B XnMa3manbHOW LICTEPHE;

e  OcTpas cepaeyHo-cocyancTas HE4OCTaTOYHOCTb;

e  TpaBma rpyaHON KneTku;

e  KpoBouanusiHue B XXenyoo4yKOoBYH CUCTEMY MO3ra

lmnepHatpemns Bcneactene HJI passuBaetca y 2-16% naumeHtoB ¢ THUMT.

«OcTtpbity HI, passuBaetcs B 1-10 cyTkm nocne TYMT. Asnsercs npe-
obnapgaoLlmm BapuaHToM, BkrtodaeT Ao 90% Bcex HabnogeHu HLO nocne THMT.
OcTpbirt HA, kak NpaBuno, Bbi3bIBAETCS OTEKOM rMNOTaNamMo-rmnoun3apHbIX CTPYK-
TYp, HapyLLUEeHneM BEHO3HOro oTToka no BeHam ctebns runocusa. Octpbii HL Ho-
CUT TPaH3UTOPHbIN XapakTep, 0ObIYHO perpeccupyeT B TedeHune 48-72 yacos, nocne
NOSIBMEHNS NEPBbIX CUMMTOMOB.

«OT1cpoyenHbiny HL Bkntoyaet 5-7% naumenToB ¢ HO npun THYMT. Passu-
BaeTcsa nosgHee 15-30 cyToK, Kak NpaBuIio, B pesynsrate uemmny runotanamo- rm-
nodgusapHbix CTPyKTyp. [porHo3 HebnaronpuaTHLINA, KNUHUYEeckue nposieneHus HL,
COXpaHSIIOTCS B TEYEHME ANUTENBHOIO neproaa.

Mocne TYMT runoHaTpremuns MoxeT BbISBRATLCA B 12% HabrogeHun y
B3pocnbiX U B 25% HabniopeHwn y aeten. Beayuien npudmHoOn runoHatpuemmmn y
nauneHtoB ¢ TYMT sBRsieTcs CMHAPOM HeadeKBaTHOW cekpeuuu Bas3onpeccuHa
(SIADH). Yactota passutusa SIADH moxeT pgocturate 16% HabniogeHun nocne
TUMT. Conbrepsitowwmn cuHgpom (CSW) BeisBrisieTcd npumepHo y 4% naumeHToB C
TUMT (Vigerhoets F, 1988;Agha A, 2004).
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Cpoku 1 npuynHbl pa3suTus SIADH nocne THMT:

e [peumyLiecTBeHHO pa3BmBaeTcs B ocTpom nepuoge T YMT, kak npaBumrno, 4o 3 CyToK;
e  OO6ycrnoeneH, aHaTOMUYECKNM MOBPEXAEHNEM MMMOTanamo-rmnoun3apHbIx
CTPYKTYP, BbIGPOCOM HEaZleKBaTHOIO KONMYECTBA Ba30NPECCHHA B KPOBb;

e OTCpOYeHHOEe pasBuTHE UM NepcucTmpyowme opmbl CBA3aHbl ¢ POpMUpoBa-
HUeM rugpouedanvu, pasBuTueM MEHUHIUTA UM MPUMEHEHUEM psifa Npenapa-
TOB (kapabamasenuH, aHTuaenpeccaHTbl, MOPAUH).

Tepanusa: OCHOBHbIE MPUHLMIMLI KOPPEKLMM TUMNEP 1 TMNOHATPYEMMMN ONMCAHbI B rMa-
Bax «[vnepHatpuemusi» n «’mnoHaTpuemMmnsa».

MaumneHTtsbl nocne TYMT 1 ycTaHOBMEHHbIM AMArHO30M «CMepTb MO3ra» B
psife CTpaH paccMaTpuBalOTCst Kak AOHOPbI OPraHoB, MO3TOMY MPUBOAUM aganTupo-
BaHHbIV anropuTM KOppeKUUn rmnepHaTpuemMmn.

Mpu nosiBneHuun nonuypum (Temn guypesa >300 mn/yac) Heobxoammo and-
depeHUMpoBaTh, NPOABNEHNS N1 3To H nnv nocneacTeus NHAY3nmM 0CMOTUHECKOTO
anypeTuka (MaHHMTa). Krnto4yom K OTBETY Ha 3TOT BOMPOC SIBMSIETCSI OLEHKA MITOTHOCTU
MouM Npu nonuypuu. MNpy NCNoNb30BaHMM MaHHWTa HabnaaeTcs BbICOKUIA TeMn Au-
ypesa, HO 0CMOMAPHOCTb Mo4M >300 MOCM/I, TakKe BbISBNAETCS BbICOKUIA YAENbHbINA
Bec. A npu nonuypum BeideaHHon aeduumtom AL (HO) — ocmonsipHocTe Moun <100
MoCM/N, (HN3KWUIM yaenbHbI Bec moun <1,005)

BTopon Toykon AeneHus anroputma SBASETCS BbIOOP CXeMbl KOppeKLuMn
rMnepHaTpMeMun B 3aBUCMMOCTY OT AMarHosa u nporHosa. Ecnv gmnarHos «cmepTtb
MO3ra» yCTaHOBMEH, 1N MauueHT paccMaTpyBaEeTCs, Kak JOHOP OpraHoB, KOPPEeKLWs
rmnepHaTpvemMmny NPoBOANTCH MakcumarnbHo 6bicTpo n ALl ncnone3yercs cpasy B
[03ax HeobxoaMMbIX AN NOMHOW HopManu3auum TemMna guypesa.

Ecnun gnarHosa «cmepTb MO3ra» UCKIOYEH, TO KOPPEKLMS rMnepHaTpueMmm
OCYLLIECTBNAETCA MefJieHHo, He bonee 8 MmMonb/cyT, ANA npeaynpexaeHus ycune-
HMS OTéKa Mo3ra B OTBET Ha ObICTpylo HopMmanuaaumio kKoHueHTpauum Na* B KpoBu.
OcHoBHas 3agaya y naumeHTta B octpom nepuoge THMT He cnpoBouypoBaTh OTEK —
AVCNnoKaLmnio — BKNMHEHUE Npu BbICTPOM KOPPEKLMU rMnepHaTpueMmmn.

Hwxe npvBoanM cxeMy KOppPeKLMU BEPOSITHOMO HecaxapHoro aAnabeta npy TYMT.
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ANroputmM MHTEHCMBHOW Tepanuu runepHaTpuemun npyu THMT

[ﬂmypes > 300mn/yac B TeueHune 3 L|acosj

M36bITOYHOE BBEAEHME XULKOCTY, fla [ YcTpaHeHne MpUYUHbI j
[uneprankemmna, MaHHuTON nonnypuu
4 L Het fla
P _:II> Hecmonpeccun 0,1mr - 0,5mr
[ CmepTb Mo3ra’ Ounypes < 200ms/uac
Het BocnonHatb geduunt cBobogHo BoAbI
( Ocm. moumn < mocm/n ]

Na > 145mmonb/n

<> fa

BocnonHatb < 50% peduunta DlecmonpeccuH 0,1mr - 12 u
cBo60fHO BOAbI B TeYeHUe 24 4 KowHTponb Na / 4 - 6 p/cyT

( Ounypes > 300m/u J

KoHTponb Na/K 1 6anaHc »XuakocTu Kaxzable 4 4 Lypes > 300Mn/4 J
e flonyckaTb cCHkeHmsA Na > yem Ha 1Mmonb/yac 'L Her

: =

KoHTponb Na /4y
BanaHc xupKkoctn /14

Cne,qyeT NOMHUTb, YTO €eCnn y NauneHTa BOAHO-3MEKTPONTUTHbIE HApPYLLEHUA
cyLecTByHOT aonro (6onee 48 yacoB) NonbiTka 9KCTPEHHO CKOPPUrMpoBaTh runepHa-
TPUEMMIO BBEAEHMEM MMMOOCMONSIPHBLIX PACTBOPOB NPUBEAET K OTEKY MO3ra (BO3MOX-
HO C Aucrnokaunen 1 BKIMHeHWeM). MonbiTka CPOYHO HOPMarM3oBaTh OSIUTESNbHYHO
rMNOHaATPMEMUIO MOXKET NPUBECTU K Pa3BUTUIO CUHOPOMa MUernnHonmnaa.

BbicTpas KOPPEKUUA XPOHMUECKOWN FTMMNo- UMK runepHaTpueMum
MOXeT NPUBeCTU K dpaTarbHbIM OCNIOXKHEHUSAM.

BOAHO-3ﬂeKTp0}1I/ITHbIe HapyLleHnsa B He|7|popeaH|/|Mau,|/||/| 283



YACTb IV. B3H V1 CVHAPOMbI MPU PASHOW NATO/TOT I

IV.3 BogHo-anekTponuTtHble HapyweHusa (BAOH) npu onyxonsx ronoBHoro
Mo3ra

MNMosicHeHue Kk 3TOM rNase.

Ota rmaBa Hanboree crnoxHasi Hallen KHure, n ecrnn ObiTb OO KOHLA OT-
KPOBEHHbIMW, BCS KHWUra HanvucaHa pagw 3Ton rmasbl. Becb npeabiaywmii matepuarn
[0CTaTo4HO NoApobHO NpeacTaBrneH B COBPEMEHHBIX (DyHOAAMEHTarbHbIX PyKOBOA-
cTBax Mo manonorumn, natopranonormm n MHTEHCUBHOM Tepanuun. CogepxxaHue aTomn
rmaBbl B 3HA4YMTENbHON CTEMEHWN OPUrMHANbHO U NMOCTPOEHO Ha MaTtepuanax KimHu-
Yeckunx HabroaeHn n nccnegoBaHnii, BeiNONHEHHbIX B HAW Hempoxupyprum nuMeHmn
akagemuka H.H.BypaeHko.

MpuunHbl BOH. Y Helipoxypypruyeckux naumeHToB C OnyXonsiMmn roroBHO-
ro mMo3ra uayLmx Ha nraHoBYyH onepaumio rmaBHas NpuyYnHa BOAHO-3MEKTPOINUTHBIX
HapyLLEHWIN — 3TO NOBPEXAEHME LEHTPOB perynsumnm BOAHO-3NEKTPONMTHOIO roMeoc-
Tasa, NoKanu3oBaHHbIX B rmnotanamMyce v runocguse. B cynpaontuyeckux 1 napaBeH-
TPUKYNAPHBIX SA4pax runotanaMmyca, pacrnonoXeHHbIX Haj Xua3mol (nepekpecTom)
3pUTENbHBIX HEPBOB, CUHTE3MPYETCS aHTuanypeTnydeckuii ropMoH (AAN), a kpoBb OH
BblAenserca B rmnoduse (3oHa Typeukoro ceana — sela turcica). Hempoxupypru Ha-
3bIBAIOT 3TY 30HY - «XMa3MarnbHoO-censipHasa obnactb» (XCO). MMnotanamyc v runo-
n3 MoryT ObiTb NOBPEXAEHBI B pe3ynsrate caaBneHns, MHUILTPaLMN ONyXorbio,
BO BPEMS HEVPOXMPYPrMYecKoro BMeLLaTenbCTBa, U B paHHEM NMOCMeonepaLuoHHOM
nepvoge npv pasBuTUN OTEKA MO3ra, pasnuyHbIX BapyaHTOB HapyLLEHWIA KpoBOObpa-
LeHns B 30He onepauun. B pesynsrate nospexaeHus XCO, kak npasuno, gopmu-
pyeTcsi He4OCTaTOMHOCTb CUMHTE3a BasonpeccuHa. Pexxe, npu oBLWMPHBIX, OOHOMO-
MEHTHBIX MOBPEXAEHNAX runotanamyca u crebnsa runogursa MOXeT NpovcxXoauTb
CMOHTaHHBIN BbIGPOC B KPOBb HEaAEKBATHO BOMBLLLOIrO KONMYecTBa Ba3onpeccuHa.

BaxHo, 4To npu Bo3aenctamm onyxonum Ha XCO BO3MOXHO HapyLLeHWe CUH-
Tesa 1 BblgeneHus TponHbix ropmoHoB (TTI, AKTT, CTIN), 4yTo oTpaxaertcsa Ha pyHk-
LM BCEN SHOOKPUHHOW CUCTEMBI. YTHETEHUE (DyHKUMU rMnoTanamo-runodusapHom
CUCTEMbI Ha3blBalOT: «MAHrUMONUTYUTAPU3MY», «MOMMIOPMOHarbHasi HedocTaTou-
HOCTb» UMW «MOMUIMaHaynsipHasi He4OCTaTOYHOCTbY.

OCOBEHHOCTBIO MOBPEXAEHMI TMNOTanaMo-rmnou3apHon CUCTeMbl B pe-
3ynbraTe yaaneHus onyxonen ator obnactu 9BnsoTCs:
1. PaznuyHble koMOMHaLMM ropMoHarbHbIX AeULUTOB;
2. PasHas cTteneHb BblpaXeHHOCTU AeduumTa oTaerNbHbIX FTOPMOHOB ;
3. HauBmayanbHble TeMrbl Pa3BUTUS U perpecca NofMropMoHanbHbIX HAPYLLEHWIA.

Knaccudukaums.

MbI BblAensieM OCMOXXHEHHbIA 1 HEOCINOXHEHHbIN NocreonepaunoHHbI ne-
pvog y nauMeHTOB C OMNyxonaMu xuaamanbHo-cennspHon obnactu (XCO). MNocneo-
nepawumVoHHbIE OCIIOXHEHWS!, MOMUMO OBLLENPUHSITBIX XUPYPIUYECKNX, BKITHOHAIOT BCE
BapuaHTbl TOPMOHAIbHbIX U BOOHO-3MEKTPONMUTHbBIX HAPYLLEHWIA.

Mo faHHBIM NUTEpaTypbl BOLHO-3MEKTPONUTHbIE HAPYLLEHWUS MOCIE yaaneHUs Onyxo-
e xma3marnbHO-CennsipHor obnacTn BKITHOYatoT:

e HecaxapHbin gnabet

o  Conbrepsitowmit cungpom (CSW, RSW)

CviHOpOM HeafeKkBaTHOWN cekpeumn aHTuamypeTmndeckoro ropmoHa (SIADH)
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HeBponoqueCKme npodaBneHna 3aBUCAT OT BblpaXXeHHOCTU HapymeHvM
BOOHO- AMNEKTPOSIMTHOIro romeocTtasa.

Na nna3smbi mocm/n KnuHuka
135 -145 Hopma
<125 vnn >170 Conop
<120 vinn > 180 Koma v cygoporu
<110 nnm >200 CmepTb

CHwkeHve ypoBHA 60APCTBOBaHNS UMK Nnerkas axvraums MoryTt 6biTb BOC-
MPVHATLI BPAYOM KaK CregcTBUE MEepeHeceHHOW onepauyn UM OCTaTouHoe Aewi-
cTBMe obLien aHecteann. MNoaToMy, O4EBMAHO, YTO ANS paHHero BbisBeHus BOH B
nocreonepauyioHHOM NePUoAE Y HENPOXMPYPrMYECKNX BOMBHBIX NMOKa3aH MOHUTOPUHF
6anaHca XMOKoCTU 1 TWaTenbHbIM aHanua anekTPoNUMTHOrO cocTasa NninasMbl KPOBW.

B nocneonepauyoHHOM nepuoae y HEMPOXUPYPruyeckmux 6orbHbIX
nokasaH y4€T BBeAEHHOW U BbIAEIIeHHOM XXUOKOCTU
M aHanu3 aneKTPONUTHOro cocTaBa Nra3Mbl KPOBM.

Passutne BOH tununuyHo ansa naumeHtoB ¢ onyxonamu XCO pasnuyHomn
TMCTOMNOIUN.

B 3apybexHor nuTepaType OMUCaHO TOMbKO TPU BapuaHTa TeveHusi
HecaxapHoro guabeta (HO) nocne ypanenus onyxonen XCO (Brody MJ, 1980;
Verbalis JG, 1985)

e TpaHanTopHbIN HL KNUHMYEeCKMe NPosiBNeHNs perpeccupytoT B TedeHne 12 — 48
YacoB Mocre pasBUTKS.

e [lepmaHeHTHbIn H[IO. KnuHu4eckne nNposiBNEHUS COXPAHSOTCA B TevyeHue
HECKOIMbKUX MECALIEB UMM OCTaKOTCHA NMOCTOSIHHBIMMU.

° «TpéxdasHbli HecaxapHbli ouabeT»

TpéxdasHbli HecaxapHbIi AnabeT — 3TO OAMH U3 CLUEeHapueB TpaHcgopma-
L1 CUHAPOMOB BOLHO-3IEKTPONUTHBIX HAPYLLEHUA. OTOT BapuaHT TeYEHUs Nocrneo-
nepauvoHHOro nepuoaa BK4aeT B cedbs Tpu ¢asbl:

1 ¢paza — noBpexaeHve anaHuedarnbHbIX CTPYKTYP B XO4e onepaumn NpUBOAUT K CHU-
XeHuto npogykuum AN B TeyeHune 1-4 cyToK, y naumeHTa pa3suBaeTcs knnHuka HA.

2 cpaza — 13 NOBPEXOEHHbIX KIETOK rmnotanamMyca NpouCXoAuT CMOHTaHHOE 3Ha4Yu-
TenbHoe BbicBoGOXaeHne A n B nocneayowme 4-5 cytok HabnogaeTcs TpaH3u-
TOPHBIN perpecc knMHu4eckmx nposisneHnin HO nnu gaxxe popmupyetcs SIADH.

3 ¢paza — cHmkeHne unu otcyTcTeme npoaykuumn ALN pasBuBaeTca nNo3aHee 7 CyToK
nocne onepauuun. B a1oT nepuog y naumeHta oopmupyeTtcs nepMmaHeHTHein HA,.
HeB03MOXHO TOYHO NpeackasaTb pa3BUTME TOro UK MHOTo cuHapoma BOH B 3aBucu-
MOCTM OT floKanu3awmm npoLiecca, rmcTornorn4eckor CTPYKTypbl OMyXonv U pagukanb-
HocTu onepauun. CTaTMCTUYECKNIA aHanmn3 roBOPUT NULLBL O BEPOATHOCTN OCIOXHE-
HWS, HO [IBYX OOMHAKOBbLIX NALMEHTOB He ObiBaeT.
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BeposaTHoCTb passuTusi pasnuyHbix BapnaHtos BOH nocne ynanexus onyxonen XCO

TpaH3nTOpPHbIN HecaxapHbin anabet (HO) 45-75% nabn.
lMepmaHeHTHbI HecaxapHbii guabet 17-52% Habn.
TpéxdasHbii HecaxapHbii aunabet (HO => SIADH => H[) 9-12% Habn.
M30nmMpoBaHHbIV MO3rOBOIN COMNLTEPSIOLLMIA CUHAPOM 3-7% Habn.

C nosuumun nporHo3a, Havboree OOCTOBEPHa B3aMMOCBS3b MeEpeceyeHns
cTebns runocusa B xoae onepawmu, ¢ NocrneayLLmnm pa3BnuTMEM HecaxapHoro ana-
6eta. [NonHoe yaaneHue runoduaa npmueedeT kK GopMMPOBaHUIO NMONMUIOPMOHANBHOW
HEe[0CTaTOYHOCTH, @ MOBPEXAEHME OHA TPETHErO Xernyaodka K COYETaHUIO MONMrop-
MOHarbHOM HeJOCTaTOMHOCTY C Pa3BUTMEM AMSHLEdaNbHOro CMHApPOMa.

Takne cuHapoMbl BOH kak n3onnpoBaHHbIN MO3rOBON COMBTEPSIOLLMIN CUH-
apom (CSW, RSW), HecaxapHbIin AuabeT unmn cMHApOM HeaaekBaTHon cekpeumn AN
(SIADH), xoTs1 n TpebytoT TwaTenbHOro MOHUTOpPUHra 6anaHca BBeAEHHOW U Bbiae-
TNIEHHON >XUOKOCTU U PErynsipHbIX aHarnM3oB KOHLEHTpaLMN HATPUsS U OCMOSISIPHOCTU
KPOBU, MMEIOT BMOJIHE MOHSTHbIE, OTPabOTaHHbLIE CXEMbI FTEYEHUSI.

TpaHchopmauust cuHgpomoB BAH. MHoroneTtHuid onbiT MHCTUTYTa Hel-
POXMPYPrin, NeYeHUs1 NaLUEHTOB PasnnyHbIX BO3PACTHbLIX MPYMM C OMNyXonsiMu, BO3-
pencteytowmy Ha XCO, no3BOnun 3akmnioynTb, YTO NMPU OCMOXHEHHOM TEYEeHUU
nocneonepauvoHHOro nepuoaa, otaensHole cuHapomel BOH moryT coyetaTbes, ne-
pexoavTb OAVH B APYTON, N OCMOXHATLCSA reHepanv3oBaHHbIM OTEYHbIM CUHAPOMOM.
Takum obpa3som, 6bino BeligeneHo |V BapuaHTta TpaHcgopMauun cuHapomos BOH:
|. HecaxapHbin amnabet u consrepstowmii cuHgpom (HO-CSW+HM -HA);

1. TpéxdpazHbin HecaxapHbii guadet (HO-SIADH-HL);
Ill. TpéxdpasHbili HecaxapHbIi AuabeT ¢ oTeuHbiM cuHapomom (HO-SIADH-FOC-H);
IV. HecaxapHbin gnabet ¢ oteqHbiM cuHapomom (HO-rOC-HL).

Y nauMeHTOB C NoBpeXxaeHneM xmasmanbHo-censipHomn obnactm
BO3MOXHa TpaHcdopmauma cuHgpomos BOH.

®eHomeH mpaHcgopmayuu cuHOpomos BOH ycnoXHAET ANarHoCTUYECKMI
npouecc n koppekumto BOH npu ocnoxxHEHHOM Te4eHMM NocrneonepaumoHHOro nepu-
oga y nauueHToB ¢ onyxonamu XCO.

BbisiBneHue TpaHcdopmaumm cuHgpomoB BOH.

MpexaeBcero, Bpay AOMKEH 3HaTb BKaKUX CITy4asiX MOBbILLAETCA BEPOATHOCTb
TpaHcdopmaummn cuHgpomoB BOH. Kak rosopat ctpatern: «Kto npegynpexaeH,
TOT BOOPYXeH». HecmoTpss Ha BbICOKM YPOBEHb Pa3BUTUS COBPEMEHHON
HENPOXMPYPIK, LLIMPOKOE MCMOMb30BaHWE MUKPOXMPYPrUYECKON TEXHWKW, Hanunyme
pPacrnpoCTPaHEHHOW OMyXonn C  3HAOCYMPaCEnNsApHbIM, WHTPABEHTPUKYNSPHbBIM
pacnpocTpaHeHueM, paspyliarlwmm ctebenb, aHo Il xenygodka mosra [OMmKHO
npegynpexaatb Bpaya- MHTEHCMBUCTA O BbICOKOW BEPOATHOCTM Pa3BUTUS CIOXHbIX
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cuHgpomoB BOH.

Pa3BuTtme cnoxHbix cuHapomoB BOH HabntogaeTca
npv pagukanbHOM yaaneHum bonblumnx onyxonen XCO.

HyxHO npeacTaBnATb BO3MOXHbIE CLEHapUn TpaHcgopmaLm CMHAPOMOB
B3H. OcHOBHbIM ycrnoBrem SBNSETCA OOLUMPHOE MOBpeXaeHvne AudHuedansHom
obrnacTtv n conyTcTByloLAasi NONMropmMoHarnbHas HegocTatodyHocTb. OYeBMAHO, YTO
aedouunt A npuBedeT Nub K pa3BUTUIO HecaxapHoro avabeta. Ycrnosuem cop-
MUPOBaHWs TpaHcopmaLuum cuHapomoB BOH aBnsieTca Hanmume Hagno4Ye4YHNKOBOM
HEe[oCTaTOYHOCTU 1 FMNOTHPEeOo3a.

Ewle pa3 npuBegem Bo3MoOXHble BapuaHTbl TpaHcdopmauun BOH.

|. HecaxapHbiin agnabet — conbTepsiiowmii cuHapom+HecaxapHein gnabet— Heca-
XapHblIn gnabet (HO—CSW+HO—H[)

1. TpéxdpasHbin HecaxapHbi guabet (HO—SIADH—H[)

Ill. TpéxdpasHbIi HecaxapHbIn AnabeT ¢ oTeYHbIM cuHapomom (HO—SIADH—IOC—H[)
IV. HecaxapHbliii gnabet ¢ oTeqHbiM cuHgpomom (HO—TOC—HA)

Pasbepem nocnegosaTenbHO KroYeBble MOMEHTbI Natousnonornm Bapu-
aHTOB TpaHccopmaumn BOH.

HecaxapHbin gnabet n consrepsatowmn cuiapom (HO—CSW+HO—HA)
Mockonbky AI" BbICTPO YyTUNN3UPYETCS OPraHN3MOM, NPOLECC Ha4YMHAETCs cpasy, Kak
TonbKO KoHUeHTpaums ALl B KpoBM CHbkaeTcs. MexaHnyeckas npuyvHa — nospexae-
Hve rMnodmaa nnm ero ctedns. Monnypusa ¢ BelgeNeHnemM Mo4M HU3KOM MIIOTHOCTM MO-
XET Ha4aTbCA eLLe Ha onepaLVoHHOM CTOSE UNW B NepBble Yackl NOCreonepaLyioHHOro
nepuoga. Ho doHe 3amecTUTENBHOM Tepanuu nNpenapaTtaMn BasonpeccuHa, yaaeTcs
KOppeKT1poBaThL Nonnypuio, AobrneaTbcs HopMmanuaauum Temna auypesa. C 3-5 cytok
YBENMYMBAETCS YacToTa AMN30A0B NONMypuK, KoTopas Ha hoHe NPUMEHeHWS Npenapa-
TOB Ba30MnpeccnHa NPMBOAUT K (DOPMUPOBAHMIO YMEPEHHOW rMnoHaTpueMum nnm Kone-
6aHusam yposHsa Na (rvno-runepHatpuemus). MNpu TwatensHOM aHanuse cogepXaHus
Na B Mo4e B 3TOT NMepuroa MOXHO YNOBUTb 3NM304bl HAaTpunypesa. W 30ecb BO3HVKaeT
AOBOMBHO HeMnpocTas AmarHoctuyeckas 3agadva. Hatpuinypes moxeT ObiTb Kak crieq-
CTBMEM BbIGpOCAa HaTpUypeTUHeCcKnX NeNTUAOB, Tak U NPOSBIEHNEM HagnOYeYHMKO-
BOW HeOoCTaTOMHOCTU Ha hoHe cHWKeHust BbipaboTtkn AKTT. MNpu nobom BapuaHTe,
nepBooYepeaHas Tepanus, 3To agekBaTHOe 3aMeLLeHne NoTepb BoAbl M HATPUA Janee
NpY HaNM4YUM NPU3HaKOB HaAMNOYEYHVKOBOW HEQOCTaTOYHOCTM NMPOBOAMTCS NOAGOP 3a-
MEeCTUTENBHON Tepanuu ¢ Koppekumen fo3bl npenapatos 'KC.

Tpéxdas3Hbin HecaxapHbin guabet (HO—SIADH—HL).

HapyLueHns BoOgHO-3neKTpoNMTHOIO roMeocTasa HauMHalTCs ¢ MaHndecTaummn Heca-
xapHoro anabeta. OOunbHOE BbIAENEHNE MOYM HU3KOW MIOTHOCTM MOXET HayaTbCA
ellle Ha onepaLvoHHOM CTOfMe UK B NepBble Yackl NocneonepaumoHHoro nepunoaa,
Kak TonbKo KoHUeHTpaumsa AN B KpoBu CHpkaeTcs. Kak npasuno, npu 3Tom BapuaH-
Te TpaHcdhopmaumn BOH y naumeHTa paspylueH ctebenb runodusa, B pesynsrare
yoaneHus onyxonu. C 5 cyTok pesko CHvpkaeTcst Temn Anypesa, Ha hoHe nonagaHus
B KPOBb M30bITOYHOrO konuyectsa AN M3 YacTUYHO NOBPEXAEHHOIO rmnoTanaMyca.
W Torga nposiBnsietcs kaptuHa n3bbitka AL (SIADH) — onuroypusi, Beicokast nnoT-
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HOCTb MOYM M 3adepxka cBOOOOHOW BoAbl B opraHuamMe. Npu 3HaYMMOM CHUKEHUMU
ypoBHsi Na nnasmbl (< 125 MMonb/n) HapacTaeT o6LiemMo3roBasi cMMMTOMAaTvKa.
Bnnote 4O KOMaTO3HOrO COCTOSIHMS, BEPOSATHO Pa3BUTME TEeHepanmsoBaHHbIX Cy-
OOPOXHbIX NpunagkoB. B TeyeHun 2-3 nocnegyrowmx CyTOK MpoMcxoauT obpartHas
TpaHcdopmaums (SIADH) B HecaxapHbii avabet. CnegyeT NOMHUTL, YTO aHanorny-
Has KapTMHa MOXET pa3BUTLCS NPY U3OLITOYHOM MCMONb30BaHUM C LIENb0 3aMeCTU-
TenbHOW Tepanun cuHTeTUYecknx aHanoros A

TpéxdcasHbii HecaxapHbii AuabeT C reHepasriM3oBaHHbIM OTE€YHbIM
cuHgpomom (HO—SIADH—-IOC—HA).
OTOT BapuaHT HapyLLEHUSI BOOHO-3MEKTPONMTHOTO rOMEOCTa3a, Kak 1 BCe OcTasbHble,
HauMHaeTcsa ¢ MaHndecTaumMmn HecaxapHoro anabeTa, ¢ TPETbUX CYTOK NPOSIBNAETCS
n3bbitok AAl (SIADH). Mo3saHee, ¢ 8-10 cyTok nocne onepauumn Ha OHe pas3BepHy-
TOWN NONMropMOHanbHOW HEAOCTATOYHOCTM (Hanbonee 3Ha4YMMO CodeTaHme rmnoTupe-
03a W HagMNo4YeYHMKOBOW HEJOCTaTOMHOCTM) Pa3BMBAETCH reHepanmn3oBaHHbIN OTeY-
HbI cMHApoM. o mepe cTabunuaauum CocTossHUA NauueHTa 1 nogbopa agekBaTHOM
3aMeCcTUTENbHOW Tepanuu OTEYHbIN CUHAPOM PErpeccupyeT U COXpaHsAIT NposiBre-
HUS1 HecaxapHoro anabera.

HecaxapHbin gua6et c ote4yHbIM cuHapomom (HO—TOC—HA).
OTOT BapmaHT HapyLUeHWs1 BOOHO-3MEKTPONMUTHOrO roMeocTasa NoxoX Ha BbILLeonu-
CaHHbIV, OTNIMYAETCS NULLIb TEM, YTO HET NposiBreHnn anu3ona nsbsitka AAI (SIADH).
OueHb BaXHble 3ameyaHus:

e Kaxablin nauMeHT yHUKarneH u Cpokn TpaHchopMaLmin CMHOPOMOB OTIMYakoTCA
e  TpaHcdopmauumn BOH TpyaHonpenckasyembl

e O6Gsi3aTeneH MOHUTOPWHT 3MIEKTPONUTOB MasMbl, BBEAEHHOW U BbIAENEHHOM Xuna-
KOCTW, ONs1 paHHeW OMAarHOCTMKM BapuaHTa TpaHcdopMaumm cuHapomoB BOH

e Ob6sAsaTeneH KOHTPOMb MIOTHOCTU M OCMOSSIPHOCTM MoYK, ANs AnddepeHLm-
arnbHON ANarHOCTMKN MEXaHN3MOB MOMnypun.

Oco6eHHOCTU KNMMHUYECKUX NPOsIBIIEHUI OoTAEeNbHbIX cMHapomos B3H
Npy OCIIOXKHEHHOM TeYeHWM nocrieonepauuoHHOro nepuoaa y nauMeHToB C
onyxonsimu XCO.

Cneunduka otaenbHbiX cuHapomMoB BOH y maumeHToB € OCNOXHEHHbLIM
TeyeHneM nocreonepaumoHHOro nepvoga nocrie yaganexHusi onyxonen XCO onvca-
Ha B pabotax coTpyaHukoB NHcTutyTa Heripoxmpyprum (CasuH N.A. n coaBTopbl).

Ewe pa3s npvBognm BO3MOXHbIE BapyaHTbl TpaHcdopMaumm BOH ¢ Hyme-
paumelrt CUHAPOMOB MCMONb3yeMOW B TeKCTe u cxemax (IV BapuaHTa).

|. HecaxapHbin gnabet u constepstowmin cuHigpom (HA—CSW—HA)

II. TpéxdpasHbin HecaxapHbi gnabet (HO—SIADH—HA)

1. TpéxdpasHbinn HecaxapHbI AnabeT ¢ otedHbiM cuHapomoMm (HO—SIADH—ITOC—HN)
IV. HecaxapHbiin gnabet ¢ ote4HbIM cuHgpomoM (HO—TOC—HA)

| BapmaHT xapakTepeH A5 NauMeHToB C paspyLueHnem ctebns runodumsa;

Il BapmaHT BbIIBNAETCH Y 60MnbHbIX C COXpaHHbIM cTebnem runodmsa;

Il - IV BapuaHThI (C pa3sBuTMEM reHepan“3oBaHHOMO OTEYHOro CMHAPOMA) XapakTep-
Hbl 415 60MnbHBIX C OBLUMPHBIM pa3spylueHemM gHa lll xenyaodka n Hambonee Bbipa-
YXEHHOIN MONMrOPMOHANbHON HEAOCTATOYHOCTbLIO 1 OCOBEHHO MMMNOTUPEO3OM.

Tarwke Il — IV BapnanTbl gnHammkn BOH npevnmyiecteeHHO npeobnagatot B nybep-
TaTHOM BO3pacTe.
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Mo gaHHbIM CasuHa U.A. (2007) npy OCNOXHEHHOM TEYEHUM MOCreonepaLoHHOro
nepuvoga, pasBUTUKN NaHIMNONUTYUTapuama, y naumeHToB ¢ onyxonsmu XCO BOH xa-
paKTepU3YHTCS:

e  TpaHcopMaume n codeTaHNEM pasnnMyHbIX cuHapoMoB BOH
e  Pa3sBuTrEM OTEYHOro CMHApOMA.

e  [lomuHupoBaHneM B 1-3 CyTku nocrie onepauun HecaxapHoro anabeta (HAO). C
Kpa|7|He Bapl/la6el'leOCTbP0 4acCTOTbl U BblpaXXeHHOCTU ann3oa0B Nonnypun, oaxe
Y OAHOTO U TOTO e NaLUeHTa;

e B 3-7 cyTkn BeposATHa TpaHcdhopmaumsa HI B SIADH, nnbo covetanme HL ¢ mos-
roBbIM COMBTEPSIOLLMM CUHAPOMOM;

e PasBuTne reHepanmsoBaHHOro oteyHoro cuHgpoma (FOC) Hanbonee BEPOATHO C
7 no 14 cyTkun nocne onepauun

e« 14-30 cyTkam nocrne onepauun BHOBb JOMUHMPYOLWMM BapuaHTom BOH cTa-
HoBuTcs HL.

CxemMaT4yHO MOXHO MpeacTaBUTb TpaHcdopmauuio cuHapomoB BOH u cpoku nocne
onepauun cnegyowmm oopasom:

OCnoXHEHHOEe TeYeHWE MOCMeonepaLnoHHOro nepuoga nocrie yaaneHus
onyxonen XCO nosBngeTca pa3BuUTMeM AMaHuedanbHOro cuHgpoma v nonu-
ropMOHasnbHOM HEQOCTATOUYHOCTH.

ecaxapHblin -———> OTeuHbIi ecaxapHblin
Anabet CYHOPOM Anaber

ConbTepsowunm
cuHapom + H

0 2 10 cyT.n/o

Bo Bcex Ha6J'IPO,EI,eHVIﬂX C OCINOXHEeHHbIM Te4yeHneM nocrneonepaunoHHO-
ro nepuoga OTMEYaETCA HapacTaHWe HEBPOSIOrMYECKON CUMMTOMATUKUA eduHOMN
CTPYKTYpbI: 06LLeMo3roBasi (COMHOMNEHUMS-COMNOP), AuaHLUedaneHas, nonyLapHo-
NMOAKOPKOBAsA M CTBONOBasi cumntomatvka. B TeyeHme 14-45 cytok nocne onepa-
U1 BblpaXXeHHOCTb CUMMNTOMATUKMN 3HAYUTENbHO KOﬂeﬁﬂeTCﬂ, 4YTO coBnagaet c
HapacTaHWeM FOpPMOHasnbHO-TOMEOCTAaTUYECKMX HapYLIEHUN, B TOM 4uUcre C
pasBuTVem runo/runepHatpuemmun. Cneumdumka HecaxapHoro anabeTta y naumeHToB

Cneuvndmka HecaxapHoro anaberta y naumeHToB nocrie yaaneHust onyxonemn
XCO npu OCNOXHEHHOM TEYEHUM NMOCIeonepaLmoHHOro nepmoaa.
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YACTb IV. B3H 1 CUHAPOMbI MNPV PAZHOW MATO/IOT W
Na'<135 |
Mmonb/n
/ OTeYHbI CMHAPOM

ConbTepatowmnn
cuHgpom + HL

I0 | 5 I1 0 cyT. n/o

B 1-3 cyTkv nocne onepaummn KNMHWYECKNE NPOSBNEHUS HecaxapHOro Au-
abeta Havnbonee BblpaXeHbl. TUNMYHA BbiCOKas YactoTta (>3) anM3040B BblpaXKeH-
Hom nonuypum (62,1 mn/kr/vac) B cytkn. OTMevaeTcs ycTonumMBas TEHOEHUNS K TU-
nepHaTpuemuu. Nokasatenu cyTo4HOro 6anaHca XnMOKOCTU MPEBbILLAOT PACYETHbIE
dusmonornyeckme Hopmbl B 1,7-2,2 pasa. B aToT nepmopg kpaiiHe 3aTpyaHUTENbHO
nogbvpark NNaHoBy 3aMEeCTUTENbHYIO Tepanuio CUHTETUYECKMMUN aHanoraMmm Baso-
npeccuHa. MNocne 21 cyToK yMeHbLUAeTCs 4acToTa, BbIpaXKeHHOCTb U rMaBHOE MosiB-
nAncsa onpedeneHHbIN CyTOYHbIN PUTM 3MM30A0B Nonuypun. CTaHOBUTCSH BO3MOXHbBIM
npenynpexaatb 3nn3onbl NONMypun MITaHOBOW 3aMEeCTUTENbHOWN TepanmMen CUHTETU-
YeCcKMMM aHanoramy BasornpeccuHa.

Hopma HecaxapHeili  duabem
rmnoBonemums +
+ Na
& 3apepKa Na
6 B KPOBY

pebuuyut
obbema

OLK

ypoBeHb
T5,Tan TKC

B HOpMe

MOYa HU3KON
nonnypva  npotHocTU
>3mn/Kr/vac <1.005

Na moum < 10 make/n (30 mmonb/cyT)
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Crneundvka HecaxapHoro amabeTta B COMETAHUM C HATPUAYPE3OM Y MaLneH-
ToB nocne ynanenuns onyxonen XCO npu OCNOXHEHHOM TEYEHNM NOCneonepaLmoH-
HOro nepuoga.

OT1a kombuHauusa cuHapomos BOH nposensercs, kak npasuno, ¢ 5-7 cyTok
nocrie onepauun. Yactota U BbIPaXEHHOCTb 3NW3040B MONUypun BapuabernbHbI.
YaenbHbii Bec Mmoym (1,007-1,015); Na moun (20-120 Mmornb/n), OCMONSPHOCTb MOYM
(300-900 mocm/n) konebntoTca B LUMPOKMX Npeaenax. Na nnasmbl Takke NogBepXKeH
peskum konebaHuam ot 130 go 156 Mmonb/n, CyToYHbIN BanaHc XMOKOCTU NPEBOCXO-
OUT pac4€THble domaunonornyeckne Hopmel B 1,5-5 pas.

HecaxapHeili duabem

rmnososiemua
rMNoBoNeMIs A Hafplfm;pe;s
3ajepKka Na* HeT 3aflepXKn Nat
B KpOBU B KPOBU

nedvunt
Aeduumt AOr
AAT 6 nebuunt 6
@&6 KOPTUKO- &&&
MOYa H13KOM SR OVIACE .
nonuypus NNoTHOCTY nonuypua Moua 06bIYHOM
>3ma/kr/vac <1.005 >3mn/kr/uac  M10THOCTM
Na moun < 10 makB/n Na moun > 40 maKs/n
(30 Mmmonb/cyT) (300 mmonb/cyT)
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YACTb IV. B3H V1 CVHAPOMBI MPU PASHOW NATO/TOT I

Cneuundvka cnHapoma HeadekBaTHOW cekpeumn BasonpeccuHa (SIADH) y
nauueHToB nocre yganeHus onyxonen XCO npu OCNOXHEHHOM TEYEHUM Nocneone-
paLMOoHHOro nepuoaa.

SIADH xapaktepu3yeTca pe3KMM CMOHTaHHbIM pa3BUTUEM ONMIoypumn
Ha 4-6 cyTku nocne onepauuu. MNpun nccrnegoBaHMM MOYM BbISBASETCA: peskoe
NnoBbILLIEHNE KOHLeHTpauun Hatpus (> 40 maks/n.), ocmonsipHocTu (> 600 mocm/n),
yoenebHoro Beca (> 1,015). Yepes 6-12 yacoB nocne pas3BuTWUs ONUIOypuM, Kak
npaBuno, pe3ko CHMXaeTCs KOHUEeHTpaums HaTpus B nnasme o 130-115 mmone/n.
KoHueHTpauusa kanus B nnasme cHwkaetcs o 2,5-3,5 mmons/n. AnutensHOCTb
cvHgpoma coctaBnsieT ot 3 go 5 cyTok. 3atem, CrnoHTaHHO Bo3pacTaeT Temn
avypesa, runoHaTpuemMnsi perpeccupyet, B OOMbLUMHCTBE HAONOAEHUA BHOBb
nposiBnsieTcs HecaxapHbii guabet (HLO). Cneundurkon KIMHUYECKMX NPOSsiIBNEHUN
SIADH B HabntogeHWaX NauMeHTOB C OCNOXHEHHBIM TeHEHNEM NOCneonepaLoHHOro
nepvoga Ha (OHE MONUropMOHarnbHOW HegOCTaTOMHOCTU SIBNSIETCS pas3BUTUE
WHTEepPCTULMAnbHOro OTEKa Nerkux n audgdysHoro oTéka Mo3roBoro BeLecTsa npu
BbIpa)xeHHoW runoHatpuemun (Na< 125 mmons/n.).

7

136bITOK r
Na < 135
ALl ' MMOJIb/ 1N

ynaneHue Na™

Na moun > 40 maKB/n
(300 mmonb/cyT)

HaTpuiypeTmyeckmne
nentuabl ANP, BNP &

N36bITOK
obbema
onuroypusa

F Moua BblCOKOW
NAOTHOCTU

+
I\ 51020 - 135

MMOJIb/N

ypoBeHb
T3 ,T4 n NKC

B HOpMe

ycuneHve guypesa
notepsa BoAbl
notepa Na

(3apepxKa cBo60AHO BOABI )

rmnepesonemMmmA HOpMoBoONnemMunAa
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[eHepanusoBaHHbIN O0TevHbI cnHapoM (FOC) passuBaetcs Ha 7-15 cyTkn y
nauMeHToB C Hanbonee BbIpaXKEHHbIMW NOSABMEHUAMU AUSHLUEedanbHoOro cMHapoma
1 MONMropMoHarsibHON HeJoCTaTOMHOCTM B MocneonepauvoHHoM nepuoge. OuarHos
[OC TpebyeT UCKIMHYEHUS TakMX OCIIOKHEHWUI Kak: runeprugparaums, centuyeckoe
COCTOSIHME, MOYeYHasi He4OCTATOYHOCTb, MMMONPOTENHEMUS, TMNOANbOYMUHEMUS.

Passutne MOC xapaktepusyercs onpeaeneHHon 3TanHOCTb0 KIMHUYECKOM
CYMMNTOMATUKN: CHa4Yana oTMe4yaeTcsi AUCKOOPANHALNS N3MEHEHWUIA 3MEKTPONUTHOMO
cocTaBa nnas3mbl C TEMMOM AWypesa, 3aTeM MPOUCXOOUT pPe3koe «HEOOBbACHUMOE)
cHwkeHve LBl onutenbHOCTBIO HECKOMBKO YacoB, BNMAOTb A0 OTpULATENbHbIX 3Ha-
yeHun. MNocne aToro, hopMMpyeTcs pa3BepHyTas KNMHUYecKasi KapTuHa OTEYHOro
cvHOpoma. Takas OMHaMuKa CUMMITOMAaTUMKM MOXET OOBbSACHATLCS NepeMelleHVeEM
3Ha4MTENbHbIX OOBEMOB XUAKOCTU U3 BHYTPUCOCYANCTOrO B UHTEPCTULMANbHOE Npo-
CTPaHCTBO (ANCTPUOBIOTMBHBIE HAPYLLEHUS).

KnuHuyeckve nposiBNeHWst OTEYHOro CUMHAPOMA XapakKTepuayrTcsa crie-
aylowen nocrnefoBaTenbHOCTbIO: MHTEPCTULMANbBHBLIA OTEK nerkux — nepude-
puyyecKkMe OTEKM MSATKUX TKaHEeM — MONUCEpPO3UT — arbBEONSPHbIA OTEK NErkux.
Monncepo3nT n anbBeonsApHbIN OTEK nerkux BbisiBnaeTca B 30-50% HabntogeHui
¢ NOC, B coyeTaHMUn C BbIPAXEHHbLIM MMNOTUPEO30OM (rnotepmus, Bpagukapavs,
napes kuwieyHuka). lonmceposnT coveTaeTcsl C pa3BUTUEM ObIXaTenbHOW U cep-
[e4YHO-COCYANCTON Hepo-cTatodyHocTn. OTEKa MO3roBOro BeLLecTBa, Kak npaBuso
HEe pas3BMBAETCH, YTO MOXHO OOBSICHUTL BbISBMSKLIENCA B 9TUX HaOMOAEHUSIX
ymepeHHou runepHatpuemunii (Na nnasmbl — 152+7 mmonb/n.).

HecaxapHvblili duabem OmeuHslIl cuHOpOM
rMnoBoneMus OUK He cTabuneH

3afepxKa Nat
B KpOBMU

AKTT, TTT

KOPTUKO-
cTepouaos

T3 IT4

nonnceposnt

MouYa HU3KOM

nonuypusa MIOTHOCTY TeMn Anypesa HeycTonunB
>3mn/kr/yac <1.005 MOUYa OGbIYHOM VAN HI3KOM
Na moun < 10 make/n nnotHoct 1.005 - 1.020
(30 Mmmonb/cyT) Na moum ot < 10 make/n go > 40 MaKB/n

Ha cdoHe TOC nokasaTtenu BOAHO-3MEKTPONMTHOrO 06MeHa xapakTepuay-
H0TCA KpaiHen HeYCTONYMBOCTBIO U OTCYTCTBMEM B3aMMOCBA3N konebaHun Na nnas-
Mbl C TEMMNOM 1 0OGBEMOM BbiAeNseMOon MoYn. B TeueHne cyTok anu3oabl yMEpPEeHHO
BbIpaXXeHHOW nonuypun (4-5 mn/kr/4ac) MoryT CMOHTaHHO CMEHATLCSA CHWXKEHUEM
Temna guype3sa (1,0-2 mn/kr/vyac). KoHueHTpaumsa Hatpusi B moye (320+240 mmonb),
ocmonsipHocTb Moy (520+400 mocwm), yoenbHbin Bec (1,005-1,015) moun 3Haum-
TenbHO KOoNebrnTcs B TeYEHNE CYTOK.

Hatpwuin nnasmbl konednetcs B npegenax 140-160 mmonb/n. Bec 6onbHbIX
Ha )OHe OTEYHOro CMHAPOMA yBENUUMBAETCS Ha 3-7 K.
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OmeyHbili CUHOPOM

I

OUK He cTabuneHn

,qed)mum: &

AOr OoTeKMn
degpuyum %
AKTT, TTT - é
KOPTUKO-
cTeponos "l
T, NonmMceposunT

TeMn guypesa HeyCTOI‘/'Il-II/IB

MOYa 06bIYHOW WS HU3KOM
nnotHoctn 1.005 - 1.020
Na moum oT < 10 M3KB/n Ao > 40 MaKB/N

Heobxoaumo elle pas nogvyepkHyTb, YTO Havbornee BblipaXKeHHbIE MPOsiB-
NeHnst HaAnoO4Ye4YHMKOBOW HeOOCTaTOMHOCTU M rMnoTupeo3a oTmevatotcs npu -1V
BapuaHTax agnHamukm BOH. Passutne SIADH n MOC coBnagaet c ycyrybneHvem
NPOSIBNEHNI NONIMFOPMOHAIbHOM He4OCTaTOYHOCTM.
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OcCHOBHbIE MPUHLMMBI Tepanuu BOAHO-3MEKTPONUTHbLIX HapyLlUeHWUN
(BAH) npu ocnoxHeHHOM TeYyeHuM nocrieonepalMoHHOro nepuoaa y naumeH-
TOoB ¢ onyxonsmu XCO.

OCHOBHbIE NPUHLMIMBI ONTUMAanbHON Tepanum
BOLHO-3MEKTPONUTHbLIX HapyLueHuin (BOH)

CYTKM MOCHE ONEPALUU 1-3 4-14 15-30
| eapuanm uHamuku HO T e HO
B3H
OTHOLLEeHNEe CYyTOYHbIN
6anaHc/6a3oBble 1,2-2 1,5-2,5 1,0-1,2
noTpebHoCTH
Mcnonbayemble p-pbl | 5% rnoko3a/0,9% NaCl 0,9% NaCl OHTepanbHoe
BBeJeHVe
BamecTuTenbHas AHanorv BasonpeccuHa | AHarnoru BazonpeccuHa Anarnoru
Tepanus 1-6 pos/cyT 1-2 pos/cyt BasonpeccyHa
KopTuHedd 0,1-0,2 mr/cyt 1-2 poa/cyT
Il eapuanm OuHamuku
B3H HO SIADH HO
OTHOLLEHNE CYTOuHbIN
6anaHc/6a3oBble 1,2-2 0,5-0,6 1,0-1,2
noTpebHoCTH
Vcnonbayemble p-pbl/ | 5% rmoko3a/0,9% NaCl | 0,9% NaCl/3% NaCl OHTepanbHoe
ONypeTukn naswkc (0,5 — 1 mr/kr) BBeAeHVe
3amecTuTenbHas AHarnorv BasonpeccuHa AHarnoru
Tepanusi 1-6 po3fcyr |  —--me- Ba3onpeccuHa
1-2 pos/cyT
llI-IV eapuaHm HO leHepanu3oeaHHbIU HA
duHamuku BOH omeYHbIli CUHOPOM
OTHOLLEHNE CYTOYHbIN
6anaHc/6asoBble 1,2-2 0,6-0,8 1,0-1,2
noTpeGHocTH
Vcnonbayemble p-pbl/ | 5% rntoko3a/0,9% NaCl KonnougHele p-pbl; OHTepanbHoe
ONypeTukn 20% p-pa anbbymuHa*; BBE[leHVe
5% rnoko3sa;
nasukc (0,25 mr/kr)
BEPOLLNMPOH (25-50 mr)
[opMoHarnbHas AHanorv BazonpeccuHa KCrI™ (o 300 mr no AHanoru
Tepanus 1-6 pos/cyT TMAPOKOPTU3OHY); Ba3onpeccuHa
JT-TpokcuH (3-5 mr/kr/cyt)|  1-2 pos/cyT

lMpumedarHus K Tabauue: * - p-p anbOymMuHa UCrosib3yeTcsl 10C/1e KOPPEKLMU MPosiBIeHN
roJsIMropMOHasIbHOV HE4OCTATOYHOCTY.

BOAHO-3/1€KTPOINTHBIE HapYLLEHWS B HeipopeaHMaLmn
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YACTb IV. B3H V1 CVHAPOMBI MPU PASHOW NATO/TOT I

B 1-3 cyTkv onTMManbHbIM ABASETCS NaHMpOBaHWE CyTOYHOro o6bEma
BBOAUMOW XMAKOCTU (MHAY3NOHHOM Tepanuu) npeBocxoaslimm 6asoBble uau-
onoruyeckne norpebHoctn B 1,5 pasa. CuHTETMYECKME aHanory BasonpeccuHa
Ha3HayaeTcs cUTyaumoHHo Yepe3 3-10 MUHYT mocne pasBuUTUS 3nNn3oda nonuy-
pun (> 3 mn/kr/4ac), 9To NO3BONUT NpPeaynpeanTb BblpaXXeHHOoe CHkeHne Na npu
TpaHcdhopmaumm HecaxapHoro anabeta B SIADH (BeposTHOro B 3Toi BO3pacTHOM
rpynne). MNpwu pa3sutnn SIADH onTumansHbIM SBNAETCA OrpaHnyYeHne CyTOYHOro
obbéma xugkoctn go 40-60% ot 6a30BbIX PU3MONOrMYecknx NoTpedHoCTeN, nc-
nonb3oBaHue 3% pactBopa NaCL B codeTaHuu ¢ canypeTnkamu, npu BblipaxeH-
How runoHatpuemun (Na< 125 mmonb/n).

Mpu pasBUTUM reHepann3oBaHHOIO OTEYHOrO CMHAPOMAa MepBOHaYarbHO
ontumMmuanpytotes Aosbl NKC 1 npenapatoB TMPeOuaHbIX rOPMOHOB. py KnNnHuYe-
CKUX NPOSABMEHNSX CepaeyYHON HEAOCTAaTOYHOCTM MCNOMb3YTCA CUMNaTOMUMETU-
Yeckue npenapaTtbl B UHOTPOMNHOM Ao3e. CTpykTypa n 06bEM UHAY3NOHHON Tepanum
onpenensieTcs OTeYHbIM CMHAPOMOM, @ He HapylleHusamn ocmonsipHoctu! CyTouy-
HbIi OObEM BBOOVMOW XUOKOCTU HE OOMMKEH NMPEBOCXOANTb pacyETHble PU3NONO-
rmyeckme nNOTpebHOCTH, Lenblo ABnaeTcs nogaepxanHue «0» unm otTpuuaTensHOro
(-(200£100) mn/cyT) GanaHca xugkoctn. MHdy3noHHast Tepanus 4OMKHa COCTOSATh
13 konnounaxbix pacteopos (30-50%) n 0,45% NaCl (20-40%). Temn nHdy3um onpe-
aensietca Temnom gmypesa. OnpaBaaHO MCNOMb30BaHNE MOYErOHHbIX NpenapaTos.
MonbvpatoTca MMHMManbHO ahdeKkTUBHbIE 403bl NTa3ukca, No3sonstoLLme nsderatb
pesKoro noBbILLEHMS TeMMNa Auypesa, rmnosonemun. B aHanmaupyembix Habnoge-
HUsix 6e3onacHo apdEKTUBHBIMU ABMAANUCE A03bl Nasukca 2,5-7,5 mr/cytkn. MNpu
passutum runepHatpmemun (Na >155 mmone/n.), Tepanusa ONONHAETCA HAaTpuype-
Tvkamu (BepolunupoHom) ot 12,5-50 mr/cyTkun. MNpu passuTUmn aNnM3o[oB Nonnypun
nepBoHaYarnbHO NMPOMOPLIMOHANbHO yBenuymnaarncsa TeMmn nHdysumn. MNpu BoipaxeH-
HOM MOBbILLEHUN TeMNa auype3sa (= 5 mn/kr/yac) BO3MOXHO UCMONb30BaHNE MUHU-
MarnbHbIX 03 CMHTETUYECKMX aHaroroB Ba3onpeccuHa, CHXKaloLWmMxX TeMn anypesa.
Ha choHe pasBnTMA OTEYHOro CMHAPOMA KOPPEKUMS rmnepHaTprueMmm, BBegeHnem
rMNOOCMOSISIPHBIX PacTBOPOB UM CUHTETUMYECKUX aHaroroB Ba3onpeccuMHa KpamnHe
onacHa, onTumarbHbIM SBNAETCH COXpaHEHUE YMEPEHHOW runepHaTpueMmm oo pe-
rpecca OTEeYHOro cMHapoma. [nst yToYHEHMST AUHAMUKN BbIP@XKEHHOCTU OTEKOB 060-
CHOBaHO B3BeLUVBaHWE NauneHToB 1-2 pasa B CyTKW.

B ocHoBe paHHeW guarHOCTUKM BapuaHTa TpaHcdopmauun BOH nexut
MOHWUTOPWHI BOAHO-3MEKTPONUTHOrO GanaHca u yy4ét Tonorpaco-aHaTOMUYECKNX
ocobeHHocTen HoBoobpasoBaHus. Kak 6bino ckasaHo Bbiwe |lI-IV BapuaHTbl TpaHc-
dopmaumm BOH ¢ pa3sutmem reHepanm3oBaHHOIO OTEYHOTO CUHAPOMA XapaKTepHbI
Anst 6onbHbIX C 00LWMPHBLIM paspyLueHnem aHa lll xxenygodka. Takke y 9Tnx 60MbHbIX
oTMevaeTcsi Hamboree BbipaXeHHas NoNMropMoHanbHas HeaoCTaToO4HOCTb. Ckpyny-
nesHasi oLleHKa BOOHO-3reKTPONuTHOro obMeHa, ocobeHHo B 1-7 cyTku nocne onepa-
Luun, NporHo3vMpoBaHue BapuaHTa TpaHcdopmauum BOH (I — V), aensaetca 6a3ncom
Onsi CBOEBPEMEHHOM KoppeKumn Ao3bl npenapatoB 'KC 1 TMpeonaHbIX rOpMOHOB.

3HaHue — cuna!

296 N.A. CaBuH, A.C. Topadves



BOAHO-3TEKTPO/IMTHbBIE HAPYLLEHWA MPU OMYXOIAX TOJTOBHOIO MO3TA §43

MporHosunposaHue pa3sutua BOH npn THMT, CAK, onyxonsx ronoBHOro mMosra, o4e-
BMAHO COKpaLLaeT CPOKU KOPPEKLIMN TUX HapyLLUEHWIA, TEM CaMbIM MUHUMU3NPYETCS
noBpexaaroLlee AeicTBUe rmno/rmnepHaTpruemMmnm NepBMYHO NOBPEXAEHHOrO Mo3ra.

Kto npeaynpexaeH, — TOT BOOpY>eH!
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YACTb V. HAPYLLEHWA OEMEHA KANTNA, KATTbLUNA, MATHUA N1 ©OCPOPA

V.1 HapyweHus obmMeHa kanus

MprmepHo 98% o6LLero konmMyecTBa Kanus HaXoAUTCA B KNeTke. OTo CoCTo-
sIHWe noaaepXMBaeTcs HenpepblBHON paboTon Na*-K*-ATdasbl. [MocTynneHue kanus
B KIETKY 3aBUCUT OT KOHLEHTPaLMM UHCYNMHA 1 KaTexonamnHOB B KPOBW. BomnbLumH-
CTBO KIMHUYECKMX MPOSIBMEHUIA HapylueHusi obMeHa Kanusi sABMsieTcs CreacTBuem
N3MEHEHWUs1 3NeKTPUYEeCcKoro MembpaHHOro noTeHumana. B pesynbrate meHstoTcs
cBoricTBa Bo30yamMbIx TkaHen (LIHC, cepaeyHbin putm). HopmanbHas KOHLEHTpa-
LMSA Kanusi BO BHEKNETOYHOW XuakocTh oT 3,5 0o 4,5 Mmonb/n, a BHyTPUKIETOYHast
KOHLEHTpaLms Kanus nogaepxuneaetca B rpaHmuax ot 120 go 150 mmonb/n. imeHHo
NoaToMy, AaxKe HebomnbLUME N3MEHEHWS KOHLEHTPALMM BHEKNETOYHOTO Kanuns 6bICTpo
MEHSIIOT rpagMeHT KOHLIEHTpaLMin 1 MmeMbpaHHbI noteHumarn. (Hanpumep:

€CINN KOHLIEHTPALMS BHEKNETOYHOIO Kanusi MeHsieTcs Bcero Ha 2,5 mmonb/n ¢ 2,5 oo
5,0 Mmonb/n, TO NPy HEM3MEHHOM BHYTPUKIETOUYHOM Kanuu [140 Mmonb/n], rpagneHT
KOHLIEHTpauuin Ha membpaHe MeHsieTcsa B ABa pasa [2,5/140] v [5/140];

€CINY KOHLEHTPALMA BHYTPUKIETOYHOMO Kanus U3MEHUTCS Ha 2,5 MMOSb/M — 3TO Ha
rpagueHTe KOHLEHTPaLIMIA NOYTU He OTpasunTcs).

Mpun hopMmpoBaHUM rMNOKaNMeMun KIMHUYECKMe NposiBeHNst HabnogarTes, NyLb,
Korga KOHLUEHTpaUMs Kanms B KPOBU 3HAYMTENBHO CHUXKaeTCA. HanoMHUM, 4YTO OTHO-
LeHne obbEma nnasmMbl K MEXKNETOYHOW Xuakoctn 1:5.

V.1.1 N'mnepkanuemus

Mepen TeM kak NOCTaBUTb AMArHO3 «runepkanuemms» cnegyeTt UCKIIoYUTb
ncesgorvnepkanvemuio. Ncesgorunepkanuemmss — aTo owwnbka aHanu3a Guoxu-
MWYECKOro cocTaBa Mna3mbl BCeACTBME MOBPEXOEHNS KIMETOK KPOBM M3-3a HEKOp-
pekTHOro 3abopa KpoBu. [NPUYMHON NOXHO-BBICOKOTO pesyrnbrata aHanmsa MOXeT
ObITb reMonm3 B Npobe KpoBM, foKanbHas TpaBMa Npu BEHEMNyHKUMKU, TpoMboLmnTo3
(>400,000/mm3) unu nekoumntos (>100,000/mm?3). dpyroi npuunHoii ncesgorvnep-
Kannemmm MoXeT BbITb MHTEHCKBHOE crmbaHune n pasrmbaHve nanbues B Kynak. Ha
oHe YCMINEHHON MbILLEeYHON paboTbl MPOMCXOAMT BbICBODOXAEHME Kanus B KPOBb.
Penkve npuumHbl — 3TO chepounTos 1 HacneacTBeHHasa ncesaorunepkanuemus. du-
arHo3 nceegorMnepkanueMunst BcrieacTeme BbICBODOXAEHWS Kanus 13 TpoMboLmnToB
WM NENKOLMTOB MOXET OblTb YCTAaHOBIEH MPW CPaBHEHUM KOHLIEHTpaUMWM Kanus B
nnaswve, kotopasi B HopMe, < 0,5 MMonb/n Hwke, YeM B CbIBOPOTKE (Nna3my nony-
YaloT NPV LIEHTPUAYrMPOBaHNM KPOBM, CbIBOPOTKA — 3TO XMAKas YacTb KPOBKU nocne
obpas3oBaHMsA 1 peTpakumu cryctka). [ins Toro 4tobbl cdhopmypoBanack ocTpas unm
XPOHUYeCcKas rvnepkanMeMusi, AOMMKHbI HApYLUMTLCA MeXaHW3Mbl perynsumm ypos-
HA Kanusa B opraHuame. fomeocTas kanusi nogaepxmBaeTtcs: 1) Ha ypOBHE KreTou-
HbIX MeMbBpaH, 2) MexaHn3Mamm NoYeYHON perynsauum n 3) B enyaodHO-KULLEYHOM
TpakTe. Munepkannemmns obbl4HO pa3BUBAETCH BCMEACTBME HapPyLUEHWS KINETOYHbIX
MexaHU3MOB perynsaumn (Ha ypoBHe MeMBpaH) 1 HapyLLEHHOrO yaaneHns Kanus noy-
Kamu. B pasBuTuM runepkanuemMmmn urpaet HapyLleHne yHKUMN HaanoYeYHnKoB w/
U YyBCTBUTENBHOCTU KNETOK K TOPMOHAM HaANoO4YeYHMKOB, Hanboree 3HauvMbIv B
romeocTtase Kanusi — anb4oCTepoH (AeduumnT anbaocTepoHa NPMBOAMT K rMnepkanu-
emuu, a rmnepanbAoCTEPOHN3M K rMnoKanMemmmn).
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KnuHnyeckue nposiBrneHusn.

JleueHue.

MepBooyepenHOW 3agadvent fnedeHus runepkanneMmm SBMsieTCs CpodHas
HOpManu3aums KOHLEHTpaLMn Kanus B KPOBU. Y BCEX NaLMEHTOB C runepkannemMmen,
MocTynfieHve kanus ¢ Nuwen, napeHTepanbHbIM NUTaHWEM U B COCTaBe NlekapcTB
HY>XHO HeMeAJIeHHO OrpaHnynTb. Ecnn 310 BO3MOXHO, Mpekpaliaetcs npuém ne-
KapCTB CHWXKaKLWMX yaaneHve kanusa nodkamu. MNpy Hannyamm nameHenni Ha KT v/
UNW Apyrmx Npu3HaKkoB HapyLUEHWI HEeNPO-MbILLEYHON NPOBOAVMOCTY fle4eHne npo-
BOAAT B TpW dasbl.

1. Ctabununsauusi MeMbpaHHOro noteHuMana mmokapaa. Conv kanbums
paboTatoT KaK aHTaroHUCTbl MPY BbICOKOM COAEPXaHUN BHEKNETOYHOro Kanus (mexa-
HU3M OEeNCTBUSI He M3BecTeH). [Npu BBEAEHWUM KanbLUusi COAepXaHMe Kanus B KpOBU
He CHwxaeTtcs. BHyTprBeHHoe BBeAeHve 10mn 10% kanbums rnokoHata (1 amnyna
copepxut 1000 mr B 10 mn, yto cooTBeTcTBYET 4,65 MEq Ca*™) 06bl4HO B TeYeHue
2-3 MUHYT CHUMaET nposiBreHus runepkanmemmmn Ha KT 3Ty 403y MOXHO BBOAWUTL
NMOBTOPHO Yepe3 5 MUHYT, ecnu nameHeHus Ha QKT coxpaHsitoTcs (BO30GHOBMAOT-
cs). Kanbumsa xnopug He MeHee ahEKTUBEH, HO U3-3a NMPUCYLLMX EMY OCITOXHEHWIA
peKkoMeHO0BaHO BBeAEHVe Yepes LieHTparnbHble BEHO3Hble kaTeTepbl. CnegyeT nom-
HUTb, YTO TOKCMYEeCKne adpdeKTbl CepaeYHbIX MMUKO3NA0B YCUIMBAIOTCS Ha (hOHE M-
nepkanbumemmn. Npu HeobxoamMmMocTr, oguH Gomntoc kanbuusi BBOAUTCS 3a 20 MUHYT.
MauveHTam nonyyaroLmMm cepaeyHble MUKo3nabl KanbLmin BBOAST MeASIEHHO.

2. NepemelyeHne Kanusa B KNETKY.
MNMepemeLlleHne B KNETKy NpuBeaeT K CHUXKEHWIO KOHLEHTPpaLy BHEKNETOYHOTO Kanms
1 AacT BpeMs Ans ocyLUecTBrneHus 6onee LeneHanpaneHHon Tepanum Ans yaanexus
M30bITOYHOMO Kanusa U3 opraHnsmMa. VIHcynvH n 6eta-agpeHeprnyeckme aroHUCTbl —
Hanbonee MoLLHble 1 3 dEKTUBHBIE CpeacTBa AN 3TOM Lenu. OTW BeLlecTBa ak-
TmBMpytoT paboty Na*-K*-ATdasbl. MHcynuH Regular (10 en BHyTpuBEHHbIN Gontoc)
¢ BeeeHneM 50 mn 40% rmtoko3bl nauneHTy 6e3 rmukemun (AN NpeaoTBpaLleHns
WHAYLIMPOBaHHOW MMMOIMMKEMUUN) CHUXKaET KOHLUEHTpauumio kanus B kpoeu Ha 0,5-1,0
MMonb/n, AdpekT gocTuraeT makeumyma 3a 60MUHYT U ANIUTCA HECKONbKO Yacos.
Beta-aroHucTbl ToXXe ctumynupytoT paboty Na*-K*-ATdasbl n nepemelleHve kanms
BHYTp knetok Albuterol sulfate B fo3e ot 10 go 20 mr B Buae 10 MUHYTHOWM MHransaumm
(no3a B 5 pa3 6onbluas 4em npu fieYeHn acTMbl) CHUXKAET KOHLEHTpaUMo Kanvs B
KpoBu B TedeHne 90 MUHYT 1 MOXET CHIDKaTb KOHLIEHTPaLMIO Kanus 40 BENUYMH CpaB-
HUMbIX C AeNCTBUEM UHCYNuHa (Ha 0,5-1,0 Mmonb/n), Ho adhdEKT He CTONb CTabusb-
HbI, Kak nNpu nHcynuHe. MNogkoxHoe BBedeHue terbutaline (7 mcg/kg) moxet GbITh
MCMOMNb30BaHO C aHanormyHbIM pesynsratoM. [Npy ncnonb3oBaHun 6eta- aroHNCToB
cnefgyeT y4nTbiBaTb UHOTPOMHbLIN 3PdEKT 3TUX NpenapaTtoB M He HasHavaTb nauu-
eHTaM C vwemMmnyeckor bonesHbto cepgua. bukapboHaT HaTpusi B Jo3vposke 50mn
7,5% pacTBopa BBeAEHHbIN BHYTPMBEHHO CBSA3bIBAET BHEKIETOUHBIV MOH BOAOPOAA
1, Takum 06pa3om BKIHoHaeT OOMeH BHEKINIETOYHOIO Kanvs Ha BHYTPUKITETOYHbIV MOH
Bogopoaa. lNepemelleHre npomcxoauT 3a CHET akTuBauum cneuudumyeckoro benka
TpaHcnopTépa. Yepe3 HEeCKONbKO MWHYT, B OTBET Ha CBA3bIBaHWE BHEKETOYHOrO
MOHa BOAOPOAA, BHEKIETOUHbIV Kanuii yXOAUT BHYTPb KIeTKN B 06MeH Ha Bbixog H*.
CnepyeT nMeTb B BUAY, YTO 3TOT MEXaHW3M HarHeTaHusi Kanus B KNeTky Havbornee
adhpekTnBEH B yCroBusax auuaosa. Heobxognmo yunteiBaTh, HYTO pacTBop 6ukapbo-
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HaTa SBNSIETCA MMNepPTOHNYECKMM, YTO MOXET NPUBOANTL K (DOPMMPOBAHMIO rMNepHa-
TpMeMUM 1 HebnaronpUATHLIM LUMTaM XUAKOCTU U 3MEKTPONUTOB. Takum obpasom,
€CTb OrpaHuyeHnsi B UCMOMb30BaHUM BukapboHaTa nNpyu rMnepkanuMuy U TSKENon
aumaeMun.

3. CHuMXKeHMe obwero kKomu4yecTBa Kanmuss B opraHuame. OnucaHHble
BbllLEe TepaneBTUYecKne noaxoabl MO3BOMST MPefoTBPaTUTh KapauanbHyl KaTta-
CTpodpy CBSA3aHHyt0 C runepkanuemven. OgHaKo OT NMEpPCUCTUPYIOLLEN rvnepkanu-
eMuM 3alMLLaeT TOMNbKO CHWXeHMe o6LLero KonmvyecTa kanusi B opraHuame. [pu
COXPaHHOM (PYHKLMM NOYEK, NeYyeHne TUasnaoBbIMU U NETNEBLIMU AUYPETMKaMU (C
[OOMNONMHUTENBHBIM BHYTPUBEHHBIM BBEAEHUEM XXMOKOCTW) YBENWYMBAET BblOENeHne
Kanusi C MOYON, XOTS yAaneHne Kanmsi C NoMOLLbH ANYPETUKOB ABNSETCS A0CTAaTO4YHO
3(PPEKTUBHBIM N HAAEXKHBIM METOAOM NeYEeHUs A1 NIeYeHnsT OCTPON runepkanve-
Mun. MeTneBble ANYPETUKU MOTYT UCMOSb30BaTLCS B NPEAOTBPALLEHNN XPOHUYECKOM
rmnepkanvemMmnm.

CopbeHTbl Ha OCHOBE MOHOOOMEHHbIX cMmon [sodium polystyrene sulfonate
(SPS; Kayexalate)] cnocobHbl CBA3bIBaTb Kanun (B MeHbLLUEWN CTEMEHN YeM KanbLmi
1 MarHvi ) npu obMeHe Ha HaTpWI HAaXOASCh B XKenyao4HO-KMLeYHoM TpakTe (XKKT).
Kaxabii rpaMm noHoobmeHol cmonbl-copbeHTa (SPS) Haxopswmncs XKKT Ha ogumH
MMOJb CBA3bIBAEMOIO Kanuvsi BbICBOOOXAaeT 2 MMornb Hatpus. MloHoobmeHasa cmo-
na- copbeHT (SPS) MoxeT gaBaTbCs NauneHTy nepoparnbHO UNn pekTansHo (B Buae
ne4vebHbIX Kn13m). M3-3a TOro, 4To 3T COPOEHTHI BbI3bIBAKOT 3aM0Pbl X 0ObIYHO roTo-
BAT B fo3e 15-30 rpamm Ans nepoparnbHoro BBefeHus Ha 20% pacteope copbutona.
CopbuTon sBnsieTca cnabutenbHbIM, OH BbI3bIBAET OCMOTUYECKYIO AMapeto, kotopasi
CnocobCTBYET yAaneHuo Kanus n3 opraHmama. BoaMoxxHO ncnonb3oBaHve nopoLuka
SPS B pacTtBope copbutona. [lo3a MOXeT AaBaTbCs NepopanbHO kaxable 4-6 YacoB
npu HeobxogumocTtu. MakcumanbHasi nepopanbHasi go3a (60 g), Ho cnepyet pac-
cunTbiBaTh 06BLEMBI BBOOUMOIO HATpWsi, OCOBEHHO Yy MALMEHTOB C MOYEYHOW Heao-
CTaTOYHOCTBIO U C CepaeqHON HeooCTaTouMHOCTLI0. JleuebHasa knvama cogepallasi
ot 30 po 60 rpamm SPS npurotoBneHHas Ha oObl4HONM BoAe (He copbuton) OomkHa
YOEepXNBaTbLCA B TONCTOM KULLKE Kak MUHUMYM 30-60 MUHYT, HO >XenaTenbHo Ao 4
yacoB. Knrmamy MOXXHO NOBTOpsiITL Yepes 2-4 yaca npu HeobxogumocTu. Ectb nyonu-
Kauum o hopMmMpoBaHUM HEKPO3OB TONCTOrO KULLEYHMKa Npy ucnomnb3oBaHum SPS
Kak nepoparneHO Ha copbuTone, Tak 1 nNpu knuamax. Puck hopmMmpoBaHus HEKPO30B
0COBEHHO BbICOK Y MaLMEHTOB Nocrne abaoMUHarnbHbIX XMPYPruiyeckmx onepawmmn, no-
3TOMY Yy 3TMX MAUMEHTOB Jyylle BO3AepXaTbCsA OT npumMeHeHus SPS. Nemoguanns
ObICTPO 1 HaAEXHO yOansaeT Kanuin U3 opraHMama 1 nokasaH, Korga KOHCepBaTUBHbIE
METOAMKM HeaPEKTUBHBI. [lnann3 — 3To MeToz Bblibopa Ans MauueHTOB C OCTPOM
rmnepkanvemMnen BCreacTBMe MacCUBHOIO NOBPEXAEHNs TkaHen (paboommnonms nnm
JIN3MC OMNyXOnu), OCTPOM NMOYEYHON HEJOCTATOYHOCTU (OCOBEHHO ONUIOYPUYECKOW), U
NauUMEeHTOB C TSXKENbIMU hOPMaMM XPOHUYECKMX 3aD0neBaHni NoYeK, KOTOPbIM YxKe
nposoauTcs avanu3. C noMoLLblo remMoamnanuaa MoxHo yaansite 50 Mmonb kanus B
Yac 1 NOHWXaTb KOHLEHTpaumo Ha 2-3 MMOrb/N nnn bonee B TEYEHUM HECKOIbKMX
YacoB OT Havara rneyeHnsi. CnegyeT NOMHUTb, YTO KOHLEHTPpaLMs Kanvs B KPOBU Cpa-
3y NOCne OKOHYaHWS reMofmann3a MOXeT ObiTb CyLLECTBEHHO HUXE, YeM Yepes He-
CKOIbKO YacoB. OTO CBSI3aHO C NOCneayoLmM BbIXOLOM Kanusi U3 KMETOK BO BHEKIe-
TOYHOE NPOCTPAHCTBO. HM3Kasa KOHLEHTpauMs Kanus B KpOBM cpasy fnocrne gvanunsa
He ABNSAETCS NoKasaHWeM Ansl 3KCTPEHHOrO BBEAEHWsI NPEenapaToB Kanusa nauneHTy,
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KOTOpPOMY npoBoaunn ananmns Ana Koppekunn rmnepkanmeMnin. rlepVITOHeaﬂbeIIZ an-
anns3 n npogomxkmnTenbHaa 3aMecTuTeribHaa novevyHaa tepanmna meHee Sd)CbeKTMBHO
yoanawT Kanum ua opraHmama, 4em remoauanums, Ho MoryTt ObITb MCNOMb30BaHbI npu
KOppeKunn runepkannemMmmn.

MpuynHbI rMNepkanmemMmumn

N36bITOYHOE NoCcTynneHne Kanusa
e [locTynnenuve c nuwen
e  /I30bITOK NOCTYNNEHUs C NiekapcTBaMu B/B UNn per 0s

MpuynHbI Bbixoaa Kanusi U3 KNeTok B UHTepPCTULUA

o dusmyeckme Harpysku, ynpaxkHeHus

e  CeMelHbIV runepkanmeMmn4eckmin NepmMoanHecKnin napanuy

e [UNEepTOHUYHOCTb (Mras3Mbl U MEXKITETOYHOW XUOKOCTW): TMNEPITINKEMUS, MaHU-
TOM, TMNEPTOHNYECKNE pacTBOpPbI B/B

o [edunuunt nHcynuHa

e  MeTtabonuyeckur aumaos

e  Pabgomuonus, uemums Myckynarypbl-penepdysmns

o CyKUMHWMXOMNWH

e  CuHpgpom nusuca onyxonu (Tumor lysis syndrome)

MpUYMHBbI HapyLUeHUs 3KCKpeLuu Kanus
e  OcTpoe noBpexaeHne noyek
e  XpoHuyeckas novyeyHass He4OCTaTO4YHOCTb
e HapnoveyHrKoBas HEAOCTATOMHOCTL (AedULUT MUHEPANTOKOPTUKONAOB)
e bBonesHb AguccoHa
e [enapwH
e HectepougHbie npoTtBoBocnanuTenbHble cpeactea (HIMBC)
e [loyeyHble KaHanbLEBblE HAPYLUEHUS YyBCTBUTENBHOCTM K MUHEPANOKOPTUKOU-
AaM (rmno/rmnepyyBCTBUTENBHOCTD)
e XpoHuyeckoe TyByno-uHTepcTMUmansHoe 3abonesaHve
e [vnepkannemmnyeckMin noYeuYHbIN AUCTarnbHbIA KaHanbLEeBbIA aungos
(RTA)
e [UNOpPEHNHEMMNYECKNIA TMNOanbaOCTEPOHN3M
e  Kanwuii-cbeperatoLime AUypeTrki, TPUMETONPUM
e VHrmbuTopbl AlNd/6nokatopbl peLEenTOPOB aHrMOTEH3MHA

e NHmMBuTopbl KanbUMHEBPYHA — NPY NEYEeHUN PeBMAaTOMGHOMo apTpuTa y
B3pocnbIX (Hanp., cyclosporine n tacrolimus)
e OOGCTpyKUMSA MOYEBbLIAENUTENBHOIO TpakTa
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V.1.2 N'mnokanuemus

lMnokannemmna MOXeT pasBuBaTbCA BCMEACTBUE NepeMeLLeHNs NOHOB Ka-
NS N3 BHEKIMETOYHOTO MPOCTPAHCTBA BHYTPb KIEToK. B aTom crnyyae B opraHvame
HeT fgeduumTa Kanusa. Ho vawe runokanvemms pasBuBaeTcs BCrneacTsune obLuero
AecuumTa Kanusi B opraHMame BCNeACTBUE M3ObITOYHBIX NOTEPb Yepes XKemnyaouHO-
KWULLIEYHbIA TPaKT nnn/n noyku. MNposiBNeHns rmnokanMeMmmn yCunmearoTCs NPU CHDKe-
HWUM MOCTYMIEHUS Kanusi B OpraHvam. MMnokannemMus nposiBiseTcs KIMMHUYECKN Npuy
noTepe OpraHN3MOM HECKOMbKUX COTEH MMOMb Kanus. NaumeHTsl ¢ runokannemMmen
BCIEACTBME BHEMOYEYHbIX MOTEPb Kanus U COXPaHHOW pe3opOTMBHON aKTUBHOCTbHIO
MOYeK MMEIOT CYTOUHYIO SKCKPELMIO Kanms ¢ MoYon <20 MMOMb 1 KOHLEHTpaLuio Ka-
nmsa B Mmoye <10 MMonb/n. YpoBeHb NOTEPb Kanus ¢ MOYOW NPEBbILLAOLLMIA 3TW 3Ha-
YeHUst ABNSETCHA NPU3HAKOM HapyLLeHWUst (PYHKLUM NoYex.

KnuHuyeckne nposiBneHus.

CnaboBbipaxeHHas Unn MeasfieHHO pasBMBaoLLASCS rMNoKanMemMmns MoXeT
ObITb  GeccmnToMHON. CUMMTOMbI CO  CTOPOHbI KENyAOYHO-KMLLEYHOTO TpakTa
BKITHOHAIOT 3anopbl, KOTOpblE MOMYT MPOrpeccupoBaTh BNOTh A0 NapanuTuyeckomn
KVLLIEYHON HENPOXOAMMOCTM B 3aBMCUMOCTU OT BbIPAXEHHOCTU TMUMOKanMemMum.
HelpombilleyHble MposBNEHMS BapbupyloT OT obuen crnabocTu; noKanbHbIX
TOHWYHBIX MbILIEYHbIX CyAopor (Tuna «HOry CBenox»), Muanbruin npu Herpy6on
rmnokanuemMun 4o BbinageHust rmy6boKmx CyxoXunbHbIX pedhrnekcoB pabgomuonuaa u
napanvyen CKeNeTHOM W AbIXaTeNbHON MYyCKynaTypbl MPY CHKEHUN KOHLEHTpauum
kanus < 2-2,5 mmonb/n. UameHennss Ha OKIT BkM4YalT Aenpeccuto cerMeHTa
ST ymeHblueHVe amnnuTyabl BOMHbLI T 1 passuTune rmybokux sonH U. HapyweHune
CepAeYHoro putMa CBSI3aHHOE C MMMoKanueMmuen — 3To CuHycoBasl Gpagukapaus,
napokcuMamarnbHas Taxvkapaus, aTpMOBEHTPUKYNsApHble 6nokagbl, paHHuE
npenpeacepaHble U XKenyqoYKOBble 3KCTPacUCTOMbI, Keny[do4vKoBas Taxukapaust
n ubpunnaums. Vicnonb3oBaHne CepAeYHbIX MMUKO3MAOB, ULWEMUS MUoKapaa U
rmnomarHeavemMmsi cnocobCTBYOT MPOSIBMEHWIO HapyLIeHWA CepaeyHoro putMa
CBSI3aHHbIX C rMnokanuemMuen. MnokannemMusi NpMBOAUT K HapyLLEHWIO CNIOCOBHOCTYH
noYeKk BbIOENSATb KOHLEHTPUMPOBAHHYKD MOYY, 4TO TMPOSBASETCA MONUypuen u
HUKTYpUen Bcrnenctene hopmMupoBaHMS HedpOoreHHOro HecaxapHoro auvabeta u
yBENnM4eHUsi NoYe4HOro aMMOoHMereHe3a NpUBOASILLErO K YyCUIEHMIO 3HLedanonatmnm
npu MNEYEeHOYHOW HedocTaTovHOCTU. [lpy rMnokanMMuUM yCUnmMBaEeTCsl 3KCKPeLust
noykamu noHa sogopoda (H*) uto ycunmeaet metabonuyeckunii ankanos. OnuTensHo
CyLLeCTBYIOLLAS W TSHKEnas rmnokanuemMmnsi MoxeT cnocobcTBoBaTb hOPMUPOBAHNIO
WHTepcTUumansHoro onubposa noyek, TybynspHoi atpodmn 1 POPMUPOBaAHUID KUCT
CBSI3aHHbIX Y MaLMEHTOB CO CHUXEHMEM KITyOO4YKOBOW (OUMNLTPaLMM U XPOHUYECKMX
3aboneBaHNsIMU MOYeEK.

Tepanus runokanmeMmmu.

OcHoBa Tepanuu rmnokanneMmm — 3To BO3MeLLEHME NOTEPb Kanusi U BOC-
CTaHOBJEHME HOPMarbHOM KOHLUEeHTpauun B kposu. Moteps ot 200 go 400 mmonb
Kanusi y 60nbLUMHCTBA NALMEHTOB NPUBOAMT K KITUHUYECKM 3HAYMMOW rMnoKannemMumm.
Mpun KOHUEHTpauun Kanus B nnasmMe <2 MMorb/n AedumnT Kanus MOXeT NpeBbIllaTh
ot 600 go 800 mmonb. MNpy Bo3aMeLLeHUn geduumTa Kanus y naumeHToB B TSHKENOM
COCCTOSIHAM C XPOHUYECKOWN TMMOoKaNIMEMMUEN Hy>XHa OCTOPOXXHOCTb MOCKOSIbKY OHM
MOryT BbITb HECNOCOOHbI BBLICTPO NepMeLLaTh BBOAMMBIN Kanui B KNeTku. ArpeccuB-
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HOe BHYTPMBEHHOE BO3MELLeHNe aeduumnta Kanusa MOXET NPUBOAUTL K OMACHOW -
nepkanunemun. Hanbonee 6e3onacHbIM SABNSiETCS BBeAEHME Kanus nepoparnbHO Unm
3HTepanbHo Jo3amu no 40Mmornb B BUAE XNOpMAA Kanus B Kancyrnax, Tabnetkax unm
cupone. CyLlecTBylOT npenapaTtbl Kanus Ha OCHOBe uuTpaTta Kanusa u bukapboHata
kanusi. Bukap6oHart kanusa MoXeT OblTb Ha3Ha4YeH Npu rMnoKanMeMmmn codeTaroLencs
C aumgo3som. MNpu koppeKLnn (BO3MELLEHUN) TMNOKaNMeEMMM NPOBOAAT KOHTPOMb KOH-
LleHTpaummM Kanus B KPOBU Kaxkable 4-6 4acoB M atoT NOBTOPHbIE A03bl 4O TEX Mop,
Nnoka KOHLIEHTpauus Kanusa He Hopmanuayetcst U ctabunuampyetca. KoHueHTpaums
Kanusi B KpOBM MOXET MoBbICUTbCSA Ha 1,5 MMonb/n nocne nepopansHOro npuéma ne-
KapcTBa B [j03e COOTBETCTBYtoLel 60 MakB, HO 3aTeM [OBOSbHO BLICTPO CHIDKAETCst
BCMNeACTBME NEpPEMELLEHNS Kanusa BHYTPb KIMETOK. DTN KonebaHus NpoMCXOAAT Moka
obLLee KonmM4yecTBO BHYTPUKIETOYHOMO Kanusi He AOCTUTHET HOPMbI.

Mpw TsXenon runokanueMmmn n/vnu Korga nepoparnbHObI NPUEM NPOTUBOMNOKa3aH Ka-
VS XNOpWA JOMKEH BBOAUTLCA BHYTPUBEHHO B KOHLEHTpauum ot 20 go 60 mmons/n.
Bornee BbICOKME KOHLEHTpauMn MoryT ObiTe GonesHeHHbl, MPUBOANTL K CKIIepo3npo-
BaHWIO COCYAOB, a Npu BbICTPOM BBEAEHMM OMacHbl (HapyLLeHNs pUTMa 1 OCTaHOBKa

cepaua).

Y naumMeHToB He CMOoCOBHbLIX NMepeHoCcUTb BBedeHue GomnblUnX 0OBbEMOB XXMUAKOCTU
MOXHO MCMomnb3oBaTb Oonee KOHUEHTPUPOBaHHbLIE PaCTBOPbI Kanus, Npu yCroBuu,
YTO KaTeTep He OTKPbIBAETCS B 0OnacTv BrnageHusi BEPXHEW Norown BeHbl B npea-
cepave nnv HenocpeacTBEHHO B Npeacepane; BbICOKME KOHLEHTpaLmMn Kanms 3gecb
MOTYT MPMBOAUTbL K OMACHbIM apUTMuUsiM. ns Toro, 4Tobbl He AonycTUTb hOpMUPO-
BaHUS OCTPOW TPaH3UTOPHOW rMnepkanMeMuun, BOCMOMHEHE aeduumTa Kanus He
AOIMKHO npeBbiwaTh 10-20 MMonb B Yac. Y nauneHToB C OCTPON XKU3HEYTrpOXKatoLLEen
rmnokanuemMmen ncrnonb3yetcsi bonee BbICOKMI TEMM BO3MELLEHUS aeduumta Kanmsi
npu obsi3aTenbHOM MOHUTOPUHIE cepaeqHON AeATENbHOCTM U YacToM onpeaeneHnm
KOHLEHTpaummn kanus kposu. OeduumnT Kanus Hy>XHO BOCMOMHATb MOMHOCTBHIO BHE
3aBMCMMOCTU OT Hanuuusi MOYEeYHOM HemocTaTtoyHocTu. MHorne Bpaum onacaroTcst
BO3HVKHOBEHMWS rMNepKanneMmm y naumeHToB ¢ NoYeyYHON HeJoCTaTOMHOCTBIO 13-3a
CHWKEHHOWN 3KCKpeLun Kanusi nodkamu.

Y nauMeHTOB C MOYEeYHOW HeOOoCTaTOMHOCTbI0 BO3MeLlLeHre aeduumTa Kkanust npo-
BOOAT YacTbiM BBEAEHMEM MarbIX 403 Kanui- coaepXallumx pacTBOPOB C perynsp-
HbIM KOHTPOMNEM KOHLEHTpaLuMn Kanus Kposu. [NMpegnodTuTensHO MCNonb3oBaTh Ka-
nun-cogepxalume conesble (3NEKTPONUTHBIE) PacTBOPLI, @ HE [MIOKO30-KanueByto
cmecb. MocTynneHve rMoKo3bl B KPOBb NPUBEAET K BbIAEMEHWIO MHCYNWHA, YTO B
CBOO OYepeab YCUMUT MOTTIOLLEHNE Kanus KNeTkamu, B YCITOBUSX BbIPXXEHHOM Mno-
Kanuemuu, B pesynsrate MoryT Npou3onNTN TPAH3UTOPHbIE CHXKEHWUSI YPOBHSA Kanusi
B KPOBM (HWXE, YEM HA MOMEHT Havana uHdy3um). Y naumMeHTOoB C runokanmemmen u
rmnodpocdatemMmen BOSMOXHO OOMOMHUTENBHOE BBeAeHne docdata kanusa (15-30
MMorb 3a 3-6 yacoB) unu gpyrux conen kanus Bmecto KCI. Munokanunemms moxet
coyeTaTbCsl C rMnoMarHeaneMmert, B YaCTHOCTU rMnomarHeavemMus npuBoauT K ycu-
TNIEHNIO NOTEPb MOHOB Kamnusi ¢ Movoi. Koppekums runomarHesneMmmn — HeooXoanMbIN
KOMMOHEHT KOPPEKLMM TMMOKanmemMum.
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Mpu4nHbI rMNokanuemMumn.
HepocTtaTtok notpebneHus

lMepemeuwjeHue u3 UHMepPcMuUYUsi 8 KJIIemky

e KatexonamuHbl, aroHUCTbl BeTa-peLenTopoB, MHCYMWH

e CeMeNHbI rMnokanmeMn4eckmnii Nepuoamnyeckmin napanmy
e [uvnotepmus

e  PecnupaTopHbIli 1 MeTabonuuecknii ankanos

N30bITOYHbIE NOoTepu
e [loyeyHble
e AmdoTepuunH B, ammnHornmkosnabl
e  CuHpgpombl BatTtepa n lntenbmaHa (Bartter’'s & Gitelman’s syndromes)
e [leTneBble U TMA3NOOBbIE ANYPETUKN
e  CuHapom daHKoHM
o [mnomarHeanemusi
e  /136bITOK MMHEPANOKOPTUKONAO0B
e [Inoxopeabcopbupyemble aHUOHbI B MOYe

e [MnoKanMeMnyecKknii NOYEYHbIN NPOKCUMAanbHbIN KaHanbLEeBbIA aunao3
(RTA) — ConeBoui anypes

o XXenyooyHO-KULLIEYHbIN TPaKT

e [napes

e [lepenoavipoBka criabuTenbHbIX

e  PBoTa n/unn MmaccuBHoe NpoMbIBaHVE Xenyaka
e [Ipodpy3Hbin NoT
o [unanus
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V.2 HapyweHus meTabonuama kanbums

B Hopme romeocTas kanbums nogaepXuBaeTcsi C MOMOLLBH0 HECKOMbKUX rop-
MOHOB 1 (PU3MOMOTMYECKNX CUCTEM ObpaTHOM CBA3W. Xonekanbumndepon (BUTammH
D3), cuHTE3mpyeTcsa anuTenuemM KoXu B MPpUCYTCTBMMN COMNTHEYHDBIX NTy4en nNpu npaBusib-
HOM MUTaHWK, 3aTeM rMAPOKCUNMpYTCs B neverHu B 25-OH ButamuH D, a 3atem B
noykax B NepBUYHO-akTUBHYyt0 dopmy 1,25-(OH)2 Butamuu D. OcHoBHOe aencTeue
1,25-(OH)2 BuTammHa D — 310 noBbiLeHne abcopbunm kanbums 1 pocdarta B Kney-
HVKE N yCUNEHNe MyHepanusaumm Kocten. KoHUeHTpaums KanbLmsa B KPOBU XECTKO
perynupyetcs codetaHHbIM genctenem 1,25-(OH)2 ButammHa D 1 napatnpeonHsim
ropmoHom (IMNTI7) Yepe3 MHTEHCMBHOCTL BCAcbiBaHUS B KULLEYHUKE, COAEPXKaHUE B KO-
cTAX (MMHepanusaums/aeMmHepannaaunsi) 1 BblaeneHne novkamu.

HopmanbHasa KOHUeHTpaums Kanbumsa B nna3me coctaenseT 9-10,5 mr/an
unun 2,25-2,60 mmonb/n. MNpunbnuantensHo 45% Bcero kanbumsa nnasMbl CBA3aHO C
6enkamu, NpenmyLLEeCTBEHHO € anbOymuHoMm; okono 10% cBsizaHo ¢ GukapboHaTom,
dhocatom, uuTpaTom 1 ApYrMmu aHMoHamu KpOBU.
OctanbHble 45% cocTaBnsieT G1ONorMYeckn akTMBHbIN CBOOOAHbIN, MOHU3NPOBaH-
HbIV Kanbuun nnasmol. (4,5-5,3 mr/gn vnn 1,12-1,32 mmons/n). Y 300poBoro Yenose-
Ka obLLasi KOHLEHTpaUmMs KanbLUusi KOPpenvpyeT C KONMMYeCTBOM MOHU3VMPOBAHHOTO,
HO y psifa NauueHTOB 3TO COOTHOLLEHUE He CTOMb CTabunbHO, Npexae BCero, CooT-
HOLLEHMEe CBA3aHHOrO U CcBOGOAHOMO KamnbLMsa MEHSETCA npy rmnoansbyMmHeMun 1
n3MeHeHnsx pH. Y naumeHToB B KpUTUHECKOM COCTOSIHUM OMpeaeneHne KOHLeHTpa-
L MOHU3MPOBAHHOTO KarnbLs — NyYLLNA MeToA A NOCTAaHOBKU TOYHOTO AMarHo3a
W afeKBaTHOM KOPPEKLUM HapyLleHui obMeHa Kanbums. VIaMeHeHns KoHUEeHTpaumum
anbbymuHa nnasmbl CBA3aHbl C NapanfenbHbIMU U3MEHEHNAMM OOLLEeN KOHLEHTpa-
uun kanbumsa B nnasme. Ona npubnmantensHbIX pacHETOB UCMONb3YOT YCPEAHEHHOE
npeacraBrieHne, YTo Ans naumeHTa 6e3 3HAOKPUHHBIX HapyLUEHWI NPy KOHLEHTpa-
unn anbbymuHa B nnasme Hwke 45 r/n (4,5r/4m) Nnpu CHYXXeHWM Konu4yecTsa anboymu-
Ha Ha kaxgbin 1r/gn (10r/n) obwmn ypoBeHb Kanbums cHwkaetca Ha 0,8mr/an (8mr/
An). 3Ta 3aBUCMMOCTb NO3BOMSET BpayaM paccUUTbIBaTb «KOPPUrMPOBaHHbLINY OO-
UM YPOBEHb KanbLms npu runoandymuHemun. dpyrue daktopsl (pH, koHLEHTpauus
docdaroB B nna3me, yposeHb [MT17) Tak e BNUSIOT Ha KOHLEHTPaLMIo MOHWU3NPOBaH-
HOro Kanbuus B KpoBU. AunaemMus ocnabnseT cBasbiBaHve kanbunst anbbyMmHamu B
pesynbrate KOnM4yecTBO CBOOOAHOMO MOHM3MPOBAHHOIO KanbLMs B KPOBM BO3pacTa-
€T, Npy 3ToM obLLEee KONMYECTBO KanbLus npexHee. Hanpotus, ankanos npuBogut
K CHMKEHUIO CBOOOAHOMO MOHU3MPOBAHHOTO KarbLMSA 33 CHET YCUIMEHUS CBA3bIBAHUS
anbbymMmyHOM. Harnpumep, OCTpbIi peCcnvMpaTopHbIA ankano3 BbI3bIBAET CHIDKEHME
KOHLIEHTPaLMN MOHU3MPOBAHHOIO Kanbuusa npubnuautensHo Ha 0,16 mr/an (0,04
MMOnb/n) npu noBbiweHun pH Ha kaxable 0,1eanHunubl. MNpsmoe namepeHe NoHn3m-
POBaHHOTO KamnbLMs CErofHst BO3MOXHO B GOMbLUMHCTBE KIMUHUYECKMX NTabopaTopuii.
3T0 nccneaoBaHmne HYXXHO BbIMOMHATL Y KaXAoro naumMeHTa ¢ Hanmymem CMMMNTOMOB,
KOTOpbIE MOTYT ObITb XapakTepHbI A5 rMnep- Uy rmnokansLMeMmm npu HopmansHOM
YypOBHe 06LLero kanbuus B nrasMe, a Tak e y NaumeHTOB MMEeKLUX HapyLueHus
yKasaHHbIX BbllLe hakTopoB. KoHUeHTpauus ans0ymuHa, nameHeHne pH, koHLeHTpa-
uns pocdaTos B nriasme, ypoBeHb [T MeHs0T oMo CBOOOAHOTO MOHU3MPOBAHHOTO
KanbLmMs Mo OTHOLLEHUIO K OBLLemy.
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V.2.1 M'Mnepkanbuemus

Ecnn B TeyeHVe NpOOOIMKUTENBHOMO BPEMEHM Y MauMeHTa Habniogaetcs
f6eccumnToMHas WM ManoCUMMNTOMHas runepkanbumMemMms Haubonee BepoOSTHOM
NPUYMHON sIBNSIETCS runepnapatpeonamam. OCTpo pa3BMBLLASCS M BbIpaKeHHas M-
nepkanbumemMunst Haubornee BEPOSITHO SIBIMSIETCS OCIIOXXHEHWEM 3MOKAYECTBEHHOIO OH-
Ko3abonesaHusi. NepBUYHBIA MraH OVArHOCTUKM U NEYEHWsT BKIMIOYAET TLUATENbHbIN
aHanu3 pauvoHa nNUTaHnsa 1 MegyKaMeHTO3HOW Tepanun (B YaCTHOCTU Kakne BUTaMUHbI
1N MUHepasibHble KOMMNMEKChl MPUHMMAET NaLMeHT 1 B kakvx Ao3ax). CrnepyeT nceneno-
BaTb YPOBEHb NMapaTMpeounaHbIX ropMOHOB. [lanbHeliee obcreqoBaHe NpoBOAUTCS
B COOTBETCTBUM C KIMHUYECKUMM MPOSIBNEHUSIMIA U MOXKET BKIOYaTh U3MEPEHME CbIBO-
poTo4Horo cpocdpara, ypoeHb 25-(0OH) ButammHa D, ypoBeHb1,25-(OH)2 ButamunHa D,
MTT-cBsI3aHHBIN NPOTEVH, aHanM3 6enkoB CbIBOPOTKM U MO4M (3NeKTpodopes) 1 Nouck
3110Ka4YEeCTBEHHOIO OHKO3aboneBaHus.

KnuHuyeckue nposiBrneHus. CMMNTOMbI runepkanbLUMeMum pasnmyaioTcs B
3aBMCMMOCTU OT BbIP@XEHHOCTMN 1 BbICTPOTLI pasBuUTyA. Jlerkas nnm ymepeHHas runep-
Kanbumemus (kanbumii B nrasme ot 11 go 14mr/an) MoxeT npotekatb 6eCCMMNTOMHO
UM C Hecneumdu4eckorn CUMNTOMAaTUKOM Kak 3anopbl, YTOMISEMOCTb, OenpeccuB-
HOCTb 1 CHUXeEHVe annetuTa. [ipyrie cMMNTOMbI NPOSIBASAIOTCSA NpY 6oree BbICOKUX KOH-
LieHTpaumsx kanbumsa B nnasme. CumntoMaTvka 3aBucuT OT OCTPOTbI U BbIP&XKEHHOCTH
rnepkansuuemunm. Monvypus n nonuamncusi, HabnogatoTes, Korga rmnepkanbumeMmst
pasBmBaeTcA Ha hoHe HedPOreHHOro HecaxapHoro Avabera MM NOYEYHOro CorbTe-
pstowiero cuHgpoma. Koraa Het 3HaumTenbHbix notepe OLIK, npu runepkanbumemmnm
Habniogaetcs aptepuanbHas rmnepteHsvs. Co CTOPOHbI NULLEBAPUTENTILHON CUCTEMBI
HabnogaTCa TOLWHOTA 1 PBOTa, MaHKpeaTuT, NenTu4eckve S3Bbl KuwedHvka. Co cTo-
poHbl LUHC — cOHNMBOCTb, CryTaHHOCTb CO3HaHWS, HapyLLUEHWEe KOTHUTUBHBIX OYHKLIWIA,
MCUX03bl, KOMaTO3Hble COCTOSIHUSA. MMNepKanbLMemMmsi MOXET NPUBOANUTL K OCTPOMY MO-
BPEXOEHWIO MoYeK. XapakTepHbl nsmereHns Ha KT B Buae ykopodeHus nHtepsana QT
1 nogbéma cermeHTa ST.

INeyeHue. lMauveHTam Cc yMeEpPEHHOW runepkansumeMmen (oOLwmin KanbLmi
nnasmbl <12 mMr/an) npoTekatoLen 6eCCMMNTOMHO UMM C MATKON CUMMTOMATMKOWN CPOY-
HOro rieveHnst He Tpebyetcs. Ecnu BbisiBneHa bornee BbipaXkeHHas rmnepkanbueMmns
(06w kanbumin Nnasmel >13-14 Mr/gn) nnn ecny ecTb HapyLLEHNS MEHTarbHOro CTa-
Tyca unu apyrvie rpyoble CUMMNTOMbI BHE 3aBUCMMOCTU OT CTEMNEHW MOBbILLEHUST YPOBHS
Kanbuus B nnasme rnokasaHo 6esotnararensHoe neveHve. ObLme HanpaeneHus Tepa-
Ny rMnepKanbLUMEMIN BKITIOYAIOT YCUIIEHNE BbIBEAEHWS KanbLMsA C MOYOW, CHUXEHME
BCaCbIBaHWS KanbLys B KMLLEYHUKE W MOAABNEHNE MPOLECCOB MOOUMN3aLIMN KanbLmns
13 kocTel. lemogmanuna MoxeT ObITb HEOOXOAUM Y NALMEHTOB C HapyLLeHUeM yHKLM
noyek. Koppekumio Ha4nHaloT ¢ BBEAEHWST (PU3MONOr4eckoro pacTBopa, NOCKOMbKY Y
MHOTVIX NaLMEHTOB C runepkanbumemMmneit cHwkeH OLIK Ha dhoHe aHopekcum, pBOTbI N
N3MEHEHHOW DyHKLMM novek. HavanbHbin Temn BBeAeHNS (hr3MOoNormyeckoro pacTBo-
pa — 200-300 mn/yac, a B AanbHenweM NpoBOAUTCH KOPPEKUMst Temna UHQy3um ans
poctmkenns anypesa 100-150 mn/uac. 3To NoBbILWAET BbIAENEHNE KanbLusi C MOYOM.
Takon Tepanun MoxeT BbITb 4OCTAaTOMHO ANS KOPPeKuun Herpybow rmnepkribLmemmu.
MpyMeHeHre NeTneBbIX ONYPETUKOB MOXET MOBbILLIATL IKCKPELMIO KamnbLys, HO criegy-
€T He gonyckaTtb CHxeHns OLIK n/vnu passutus gpyrvx anekTponuTHbIX HapyLLEeHW.
He ncnonb3yiite TnasnaoBble ANYPETUKM — OHW YMEHbBLLIKOT 3KCKpeLmto kanbLums. buc-
doccoHaThl (Bisphosphonates) nogasnstoT pe3opbupmo KOCTHONM TkaHW, 1 BecbMa 3d-
PEeKTUBHBI NPU NEYEHUW rUnepKanbLYeMmMn Npu 3110Ka4eCTBEHHbIX OHKO3aboneBaHusX.
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Mpn ncnonb3oBaHUM 3TUX NpenapaToB AN AOCTUXEHUS MaKCYMarbHOro pesynsrara
TpebyeTcst HECKOMbKO AHEN 1 OHU NPUMEHSIKOTCH OJHOBPEMEHHO C MHADY3VMOHHON Tepa-
nnen. Hanbonee yacTo ncnonb3yemble 6cocoHaThbl y NaLMeHToB — 3TO 30MEAPOHO-
Bas kucnora (zoledronic acid) (4 mg B/B) n namuppoHat (pamidronate) (60-90 mg B/B; 1
30 mg y naumMeHTOB CO CHIPKEHEM CKOPOCTY Kryboukoson domnstpaumm (CKP <20mn/
MuH). KanbumtoHuH (Calcitonin) cHwkaeT pe3opbLuuto KocTel 1 MoBUNM3aumIo KanbLust
B KPOBb 13 KOCTHOM TkaHW. OBbIYHO ero HasHa4aroT B A03e 4 MeXayHapoaHble eAVHMLbI
Ha KunorpaMm B/M U NOAKOXHO Kaxaple 12 yacoB MHoraa npyMeHsitoT Aosbl B 8 1U/
kg kaxgble 6 yacoB. KanbUMTOHUH Ha4YMHaET AencTBoBaTh ObicTpee yYem Gucgocdo-
HaTbl N 3PEKT CHMKEHNA KOHLIEHTPALMN KanbLWs HaYMHAETCA B TedeHue 4-6 Yacos.
ObhekT KanbLUMTOHMHA CHKAETCs M3-3a Taxudunakcum nocne 24-48 yacos npuéma
npenaparta. AddeKkTrBHas cxema Tepanum npegrornaraeT Havano neyYeHns ¢ UCnorb-
30BaHMEM KanbLMTOHWHA, MHAY3MKN dr3Monormyeckoro pactesopa u uctocdoHaTos.
KanbunToHWH 1 hrsronornyeckmin pacteop NPosIBMSAIOT CBOe AelicTBue BbIcTpo, a buc-
doccoHaThl AaroT adpdekT nodxe. NpeaHN30noH unu apyrve rmoKoOKOPTUKOUAHbIE npe-
napatbl MOryT ObITb 3EKTUBHBI PV NEYEHUN TUNepKanbLeMMN BO3HMKaOLLEN 13-3a
MOBbLILLHNA YPOBHA BUTamyHa D, nockonbKy 3amMeanstoT cuHTes kansuutpuona (1,25-
(OH)2 BuTammHa D) nnu npu MmyenomHon 6onesHn. Y naumMeHToB C runepkansumeMmen
BCNeACTBME KapLUMHOMbI MapaTMpeovaHoON Xemnesbl UNv Npy HanmuMm TSHKemnoro nep-
BMYHOTO runeprnapartupeosa nepoparbHbi NpUéM KanbuyMumeTuka KnuHakanbueTa
(Cinacalcet) B no3e 30-90Mr nomoraeT cHU3uUTb ypoBeHb [MTT 1, Takum o6pasom, Hopma-
NM30BaTh KOHLIEHTPaLWIO KanbLys B KPoBW. [py Hanuuum y naumeHTa ropMoH-NpoayLm-
pY'OLLIEV ONyxomnu NapaTypeoaHON Xeresbl MOXeT ObiTb Heobxoayma SKCTPeHHas one-
paums yoaneHusi onyxonuv Ans ycTpaHeHUst NpuyvHbl rmnepkanbumeMum. MNauyeHtam ¢
TSKENOW rvnepkanbumemMmnen 1 HapacraroLen No4Ye4YHON HEAOCTATOYHOCTBLIO MOKa3aHo
NpoBeAEHME remMoamnanvaa ¢ HU3KOM KOHLEHTPaLMen KanbLumsi B AMannsHoM pacTBope.
MOXHO BbINOMHATL NEPUTOHEANbHBIV ANann3 C HU3KOW KOHLEHTpaLumel kanbLms B Ava-
nm3Hom pacrtsope. [Mpy nepuToHeanbHOM ananua apdeKT (CHKEHNE YPOBHS KarnbLys
B KPOBMW) AOCTUraeTca MeasieHHee.

anI'-II/IHbI rmnepkanbuveMuu.

N36bITOK Napa-TupeongHro ropmoHa (MTI)

e [lepBWYHbIN rMNepnapaTMpeoansm

e BropuyHbI rnepnapatupeoamnam (ocobeHHo y naumeHTos ¢ XINH nonyyarowmx
KanbLMeBble NuLLeBble JoOaBKKM)

XpoHuyeckasa rpaHynomato3Hasi 6one3Hb (Granulomatous disease wnu

Bridges—-Good syndrom) — npoaykuus 1,25-(OH)2 Butamuna D

3nokavyecTBeHHasi OHKoNorusi

e  [lpoaykumsi OCTEOKNACT-CTUMYMNUPYIOLLNX LINTOKMHOB

e  Onyxonu npogyumpytoLLme napa-TMpeonaHbIi rOpMOH

e  Onyxonu npogyuupytowme 1,25-(OH)2 ButammH D

HapylieHusi o6mMeHa KanbLusi B KOCTSX

e [nutenbHasa nmmobunusaums (0COBeHHO y MOMNOAbIX)

e  TupeoTOKCUKO3

MoBbIWwWeHHas peabcopbumsa B novkax

e HapnoyeyHnkoBasi HEAOCTATOYHOCTb

e  TunasnpgoBble AUYPETUKM

BoccTtaHoBneHue nocne paégomuonusa (MexaHu3M HeU3BECTEH)
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V.2.2 N'mnokanbuuemus

CHwmxeHVe ypoBHSA obLlero KanbLUusi B KPOBW y NaLMEHTOB B TSXKENOM CO-
CTOSIHUM OOBIYHO CBSI3@aHO CO CHWXKEHMEM KOHLEHTpauuu anbbymuHa B nnasme.
Hunskas KOHUEHTpaLums MOHM3UPOBAHHOIO KanbLus BbisBnsaeTcs y 40% nauneHToB
B TSHKENOM COCTOSIHUM, HaXOOSALMXCHA B OTAENEHUSIX peaHnmaumn. XpoHuyeckoe
CHUXXEHME KOHLUEHTpauum Kanbums y 3TUX NauMEeHTOB YacTo CBA3AHO C HapyLUeHneM
cuHTe3a MTI n Hu3kum ypoBHeM BuTamuHa D. OcTpoe CHWXeHue ypoBHSA WNOHU-
3MPOBaAHHOIO KamnbLuWs B KPOBU 4Yalle BO3HMKAET B pe3ynbraTe OCTPOro TSKEernoro
3aboneBaHusi, cerncuca, naHkpeatuTa, pabgomuonusa U runomarHesnemMun, Xots
HapyLweHue cuHTesa MNMTI n gedununt ButammHa D yacTo aBnsieTcs npeanochInkon
AN pas3BUTUSA OCTPOrO CHWKEHUST KOHLEHTPaUMM MOHM3UPOBAHHOIO KanbLus npu
HapacTaHUM TSXKECTU COCTOSIHUA 3TUX NauneHToB. pu neyeHum nauneHToB B Kpu-
TUYECKOM COCTOSIHUWM Bpady criedyeT NOMHUTb O BO3MOXHOCTU CHWXKEHUSI YPOBHSA
VOHM3NPOBAHHOIO KanbLMs y NauuMeHTa C ankano3oM W KOHUeHTpauuen obuiero
KanbLusi B KPOBU Y HWXKHEN rPaHuLIbl HOPMbI.

KnuHn4yeckue nposiBneHus.

XpoHnyeckas runokanbLuuemMmst MOXeT NPOSIBAATHCA: KOXHbIMY CUMMTOMa-
MU — CYXOCTbO KOXMW, NTOMKOCTbIO HOITEN, XECTKOCTbIO M JTOMKOCTbIO BOSOC; KaTa-
pakToun; runonnasuen 3y6oB; kanbuudukaumen 6asanbHbix raHrnmes. [na octpon
rmnokanbUMeMmm TUNUYHbI KapavanbHas U HepoMbllleYHas cumnTomartumka. Hen-
POMBILLEYHbIE MPOSABIEHUSA NPY OCTPON FMnoKanbuMemMun HabrogaTcs 4acto 1
MOTYT NpeacTaBnaTh Yrpo3y AN XU3HM nauneHTta. Herpybble cCUMNTOMbI — 3TO MU-
anbrm, TOHUYECKNe Cyaoporu rpynn Moy (NaLMeHTbl rOBOPAT: «Cnas3mbl MbILLILL»
N «TYrme MbllLbI»), MENKMe MoAEepruBaHns Mbilll, napecTe3nn B AMCTarbHbIX
oTAenax KOHeYHOCTEN M BOKpPYr pTta, 6eCnoKOWCTBO, YTOMISEMOCTb U AENPECcCus.
Bonee rpyGbIMK MPOSABNEHNAMN SBASIOTCA CyAOPOrK, napuHrocnasm, oTék aucka
3pUTENbHOrO HepBsa, ranmoumHaumMm n ncnxod. Cumntom Tpycco (TOHWMYeckne cy-
00pory nanbLeB B MOMOXEHUN «PYKU akyllepa» Npu COABMEHWUM XXryToMm nrneya ao
npekpaLleHns KpOBOTOKA B apTepUsix) MOXHO MPOBEPUTL, UCMOMb3ysl annapar Ans
N3MEepeHNsT AaBMeHNsi, CUMMTOM MPOSBIISETCS NPWU MOBbLILEHUN OABMEHUSA B MaH-
XeTKe Bbllwe cuctonuyeckoro. NogobHoe cnacTtuyeckoe cokpalleHne NKPOHOXKHbBIX
MbILLL, MOXET OblTb BbI3BAHO HaNoOXeHWEM Xxryta Ha G6egpo. Cumntom XBOCTEKa
— 310 ObICTPOE COKpaLLEHNE MUMUYECKX MbILLL, MPU yaape MOSIOTOMKOM MO CKyro-
BOM Ayre GOMbHOro BNepeam Hapy>KHOro CryxOBOro npoxoda B obrnactu geneHus
NNLEBOrO HepBa Ha OCHOBHblE BeTBU. CuMnTOMbl XBOCTeka 1 Tpycco HabntoaaroT-
Csl NPV NaTEHTHOW TeTaHuu Npu runokansuvemun. CepaevyHo-cocyaucTble nposie-
NEeHUS TMMNoKanbLMeMUN — 3TO TMMOTEH3US, YTHETEHME (DYHKLUN MUOKapAa BNIOTb
00 pasBUTUSA cepAedyHon HepocTtaToyHocTu, Ha QKIT pacwupeHune uHtepsana QT,
6rnokagbl M1 apUTMUM BCTPEYAIOTCS, HO He 4acTo. Ankano3 noTeHuMpyeT TOHuYe-
CKWE CyAopOoru U CnacTuKy 3a CHET CHIDKEHNSI YPOBHSI MOHM3UPOBAHHOIO KanbLusi B
KpoBK. MblleyHasa cnactuka u apyrue CUMnTOMbl TUNUYHbIE A8 rMnokansueMmm
CUMMTOMbI MOTYT HabMAaTbCA Y NALMEHTOB C rMnomarHeanemmen. MNpuymHa atoro
¢deHOMeHa B TOM, YTO rMnomMarHe3memMmus 4acto MMeeT MecTo y naumneHTa ¢ OCTpon
runokanbumnemmen. VMiHaye rosops, ecnu y naumeHTa BbisiBNieHa rurnoMarHe3nemums 1
cvMNTOMaTuKa XxapakTepHas Ans rmnokanbLMeMny BbICOKa BEPOATHOCTb TOrO, YTO Y
nauMeHTa CHUXEH 1 ypoBEeHb CBOBOAHOIO MOHM3NPOBAHHOIO KarnbLmMs B KPOBMU.
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IleueHne.

B 3aBMCMMOCTM OT BbIP@XXEHHOCTU CUMMATOMATMKM U (PU3NONOrMYecKUx
Npu4nH hopMmMpoBaHKsa NeveHne runokanbumemMmmn oTnmyaeTcs. XpoHnyeckas bec-
CMMNTOMHas rMnoKanbLMeMNs U ¢ ManbiM KONIMYECTBOM CUMMTOMOB MOXET KOp-
purmpoBaTtbcs nepoparbHbiM Nprémom npenapatos kanusa (1000-2000 Mr B AeHb) 1
ButamuHa D (ergocalciferol, cholecalciferol, calcitriol).

Y naumeHTOB C BbIPAXXEHHOW MOYEYHOW HEAOCTAaTOYMHOCTBH MCMNonb3ykoT calcitriol
unu aHanoru Butamuna D (paricalcitol doxercalciferol), kotopbim He TpebyeTcsa ans
aKTMBaLMN peakums rmapokcunupoBaHus (B nodkax). [ns Tex nauueHToB, y KOTOo-
pbix 06LWMIA ypoBeHb Kanbuus >7,5 mr/an, a ypoBeHb MOHW3UPOBAHHOIO KanbLusi
>1,2 MMOIb/N KNMHUYECKNE NMPOSABIIEHNS HE XapaKTEPHO.

MauveHTam C KNMHWYECKUMU MPOSIBIIEHUAMMU TUNOKanbLUMEMNA TaKUMU KaK CKITOH-
HOCTb K cCma3mam MycKynaTypbl, W/vnu pacumpeHue nitepsana QT, n/wnm aptepuanbs-
HOW M’MNOTEH3MEN NoKa3aHO CPOYHOE BHYTPMBEHHOE BBEAEHUE NPEnapaToB KanbLusi.
Bonee 6e3onacHbIM cumTaeTcs BHyTpmBeHHoe 10-20 mn 10% rntokoHaTta kanbuusi (B
10 mn cogepxutcs 90 mr, a 20 mn cogepxuntca 180 Mr MOHM3MPOBAHHOTO KanbLus)
3a 20 muHyT. 10% xnopua Kanbumsa cogepXmt 270 Mr MOHM3NMPOBAHHOTO Karnbuus B
10 mn pactBopa. JTOT npenapar BbICOKO 3PdEKTUBEH, HO CreayeT NOMHUTL O TOM,
4YTO OH OGnagaeT ckrneposvpyoLWnM 3chdEKTOM Ha CoCyabl, NPY 3KCTpaBasauun Bbi-
3bIBaeT HEKpO3 TkaHew. Kpome Toro GbicTpoe BBeAEHNE pacTBopa Xnopuaa KanbLms
MOXET BbI3blBaTb 00LLEe YyBCTBO xapa M 6one3HeHHOCTb Mo xogy cocyda. MNocne
CTapTOBON OOMNOCHOW WHAY3MU MEepexondT MPOAOIHKEHHON MeaneHHON WHAY3un
13 pacyéta 0,5-1,5 mr kanbumsa B yac. Hanpumep: 100 mn 10% rmtokoHaTa kanbuums
B 1000Mn KpCTannongHoro pacteopa CoCcTaBuT ~1 Mr KanbLMs Ha HAa MUNNUAUTP
pacTBopa, O4N19 TaKoro pacTBopa CKOPOCTb NoaAepKuBaroLen nHgysum — 1mn/yac.
Mocne Havana Tepanun cnegyeT NOBTOPHO KOHTPONMPOBATh KOHLEHTPALMIO KanbLms
B KpOBMW. BaXkHO MOMHUTb, YTO NpY CMELLMBaHUN KarnbLUMA-CoOaePKaLLMX pacTBOPOB C
pactBopamMu cynbdaTtoB unv brkapboHaToB MOryT 00pa3oBbIBaTLCA HEPACTBOPVMbIE
conu. Hanpumep, ecnu B ogHom wnpuue cmewatb 10% CaClz n MgSOa4 Bbinaget
6enbii ocapgok (CaSOa - 310 rvnc). Henb3sa ncnonb3oBaTb OAHY U Ty Xe NIMHUIO Be-
HO3HOro JOoCTyna Ans NepenvBaHusi KpoBU M NpenapaTtoB Kanbuust (B TOM Yucne 1
pacteop PuHrepa). CTabunmnsatop KpoBU MHAKTUBUPYETCHA U KPOBb CBOPAYMBAETCS.
MOHUTOPUHI MOHN3MPOBAHHOTO KanbLusi B KPOBU 1 oueHKka anHamukn SKIT Heobxo-
OMM Y NauMeHTOB NPYHUMAIOLLIMX CepaeyHble rmuko3uabl. MmnepkanbunemMms ycunu-
BaeT ToKcnyeckune aheKTbl CepAeYHbIX IMUKO3MA0B. MnomarHeavemunsi NpMBoOAUT K
yrHeTeHuto cekpeumu MNTI W/unm CHMXKEHWIO YyBCTBUTENBHOCTU OpraHM3ma K ypOBHIO
MTI nyacTo HabnogaeTcs y NauMeHTOB C rvnokansueMmen. Koppekums runomarHe-
31MeMUN ABIMAETCHA BaXXHOW YaCTbio NleYeHus runokansuvemun. Ecnv y naumeHTa ectb
auuaos, To BHayane crnegyeT KoppurMpoBaTh rMrnokanbLMEMMIO, MOCKOSMbKY MOBbI-
weHve pH KpoBM NpMBEOET K CBA3LIBAHUIO MOHU3NPOBAHOTO KanbLus ansbymmHamu
N YCUIUT KITMHUYECKME MPOSIBNEHUS rynokanbumeMmn. Npu Hanmumm BblpaXXeHHOM
rmnepdocdaremMun BHYTPUBEHHOE BBEAEHME KanbLUsa MOXET NpeacTaBnATb onac-
HOCTb M3-3a (hOPMMPOBaHUS B TKaHSX OTIOXEHUI HEPACTBOPUMbIX cornen dhocdharta
kanbums (rvnc). HanomHum, 4To runepdocdaremMmms MoXeT HabnaaTbes y NaumneH-
TOB C HapacTarwLlen NoYeyYHON HEeLOCTAaTOYHOCTLI, PAabaOMMONN30M U CUHOPOMOM
nmMsuca onyxonu. Takne KNMHUYEeCKne COCTOAHUSA SBMAIOTCS MOoKaszaHWeM Ansi reMo-
avanusa ans BOCCTAHOBMEHMSI HOPMAslbHOIO YPOBHS KanbUWsi, C OOHOBPEMEHHOMN
HOpManu3aumel ocTanbHbIX NoKasaTernew anekTpoNMTHOro roMeocTasa.
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anI‘-IVIHbI rmnoKanbumMemMun.

DedunuuTt napatnpeongHro ropmona (MTI)
e [lepBW4HbLIA rMNonapaTnpeoansmM

e  CocTosiHMA nocrie NpaTMpeonaakToMmm (CMHAPOM FoNoAHbIX kocTern “hungry

bone syndrome”)
CBsi3biBaHMe KanbLuus
e  OcTpbIfi NnaHKpeaTuT
e [uvnepdocdaremms
e Pabgomuonus (octpas casa)
e Pacnag (nv3uc) onyxomnu
INekapcTBa
e  BucdocdoHaTbl
e  KanbLMTOHWH
o  ®ockapHeT (Foscarnet) — cBsi3bIBaeT kanbLui
o  ®deHuToMH

M'nnomarHe3svemus
MoBbiWeHHOe CBA3bIBaHUE anbﬁyMMHaMM
e  OcCTpbI pecnupaTopHbIV ankanos

HOedunuunt BuTammuHa D
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V.3 HapyweHusa romeocTtasa marHus

HopmanbHas KoHueHTpaums marHus coctasnset 1,7-2,3 mr/an (0,71-0,96
Mmonb/n). Tpuauate NPOLIEHTOB MarHWs BO BHEKMETOYHOM XMOKOCTU CBsidaHo ¢ Gen-
kamu oT 60% [0 65% HaxogaTcs B cBOOOAHOM MOHU3MPOBAHHOM COCTOSHUM U OT 5%
80 10% HaxoauTcst B coequHeHusax ¢ uutpatamu, docdaramum, okcanaramm u apy-
MU aHuoHamu. B oTrimume oT Kanbumsa roMmeoctas MarHusi He UMeeT CTaburnbHOro
FOPMOHAaIIbHOMO YNpaBfieHNs U KOHLIEHTpaumsa MarHis B nnas3me 3aBMCUT OT CKOPO-
CTV 3KCKpeLmn novkamn. KoHUeHTpaumsa MarHis B KpOBU HeNpeackadyeMo MeHseTcs
BMeCTe C naMeHeHusamu pH n koHueHTpaumen ansoymuHa nnasmbl.

V.3.1 N'mnepmarHesnemus

lMnepmarHesvemnst NodT Bcerga SIBASIETCA CRNeAcTBMEM MepoparibHOro
BBELEHMS NpenapaToB MarHusi (ConeBble crnabuTenbHbIe U aHTauuabl) UM BHYyTPU-
BEHHOTO BBEEHUSI NMPU NEYEHUN IKMaMMCun. YCNoBuEM AN pasBUTUS YCTONYNBOM
rmnepmarHe3aveMmn sIBMsIETCS CHKEHNE CKOpOCTU knyboukoBor counbrpauum (CKP),
B HOpMe M30bITOK MarHus GbICTPO yaanseTcsi C MOYOWN.

KnuHuyeckue nposiBneHums.

YMepeHHas runepmMarHesnemus (MarHuii B nnasme < 3.5 mr/gn) obbi4Ho npo-
TekaeT 6eccmmnToMHO. Korga KoHUeHTpauusa MarHusi B nnasme npesbiwaet 4,5-4,7
Mr/gn Habntopaetcst Hecneuuduryeckas cuMmnTomartuka (TowHoTa, ronoBHasa Gonb,
CoHNMBOCTL). Mpu AanbHelwemM HapacTaHUK YPOBHSI MarHusl B Nasme nposiBrsieTcs
Oonee rpybas cumnToMatvka B BUAE BbiNageHUs ryboKNX CyXOXWUMbHbIX pedriek-
COB, Mape30B CKENETHOW M ObIXaTelbHOW MYCKynaTypbl, AMHAMUYECKON KULLEYHOMN
HENPOXOAMMOCTU, apTepuarbHON rMNOTEH3UN, Opagnkapan1, yBenmyeHun nHTepsea-
na PR, yBenuueHun gnutensHoctn QRS, yanuHeHun mHtepsana Q-T, 6nokagbl u,
AaXke OCTaHOBKU CepaeYvHON AenaTenbHOCTU. [MnepMarHesnemmst MOXeT NpMBOAUTb K
pPasBUTUIO TMNOKanbLMEMIUM, MOCKONbKY MPOUCXOAUT MHIMOMpoBaHue cekpeumm MTT.
Kpome Toro Ha choHe runepmarHesvemMun MOXET pas3BUBaTbLCSA MapacumMnaTMyeckas
Ornokaga NpMBOAsLLAs K PACLLUMPEHNIO 3PAYKOB, YTO MOXKET ObITb OLLUMGOYHO NPUHSATO
3a NoBpeXaeHre CTBOMA rofloBHOMO MO3ra (BKITMHEHME B BbIPE3KY HaMeTa MO3XKeuKa).

IleyeHne.

JleyeHne ymepeHHoOM runepmarHeaviemMmny y naumeHToB C HopMarnbHON dOyHK-
LMeln NoYeK 3akiovaeTcs B OTMEHE NpMEMa BCEX MarHuii-cogepaLlmx npenaparos.
Y NaumeHToB C OCTPOW UMM XPOHNYECKOW NMOYEYHON HEAOCTATOMHOCTbLIO ANs BbICTPO-
ro yaaneHus MarHus u3 opraHuamMa A9 CHUKEHNS KOHLEHTpauMn MarHis B nnaswe,
XOTSA 9TO peako GbiBaeT Heobxoaumo. MeputoHeanbHbIN AManu3 U NPOLAOIMKEHHANA
ynbsTpareMounsTpaLms Toxe MOryT ObITb UCMOSb30BaHbI, HO OHU MeHee 3adheKTuB-
Hbl 1 CHIDKAKOT KOHLIEHTPALIMIO MarHus B nnasme mMearieHHee, Yem remoavanma. ans
3KCTPEHHOWN Tepanuu ncrnonb3yetcs BHyTpmuBeHHoe BBeaeHue 1000-2000 mr rroko-
HaTta kanbuua (10-20 mn 10% pacTteopa) ckopocTb BBegeHus 5-10muH. B gaHHOM
cnyyae kanbLuii paboTaeT kak aHTaroHUCT MarHusl.
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V.3.2 N'mnomarHesunemus

MMnomarHesvemns BbISBNSETCS Y ABYX TPeTel MauMeHTOB B KPUTUYECKOM
COCTOSIHMM, Hanbornee YacTo OHa CoYeTaeTcs C APYrMMY ANEKTPONMUTHBIMW HapyLue-
HUAMMW, TaKMMWU KaK rMnokanbumeMus u/unu runokanvemms. AuddepeHumanbHbin
AVarHo3 npu runoMarHeameMmmn BkrtoyaeT 6onbluoe KonuyecTso 3abonesaHuii, HO
OCHOBHOW MPUYNHON ABNSAIOTCA NOTEPU MarHUS Yepesa KULLEYHUK UK MOYKU 1 4acTo
coyeTaHue aTnx mexaHuamoB. Korga atmonorusi rmnomarHesnemMmnmn He sicHa, cnegyet
OLIeHWTb 3KCKPeLMIo MarHusi moykamm 3a 24 yaca. Ecnm cyTodHas skckpeums MarHms
npesbIWaet 1 MMonb UnKn pacyéTHas pakumst akekpeumn > 3% MOXHO roBopuTb 06
N30bITOYHOM BbIBEOEHUM MarHnsi noykamu. Ecnn y naumeHTta notepn MarHus (U runo-
MarHeamemMusi) He cBsi3aHbl paboTol noyek, To dpakums akckpeunn marims < 0.5%.

KnuHunyeckune nposiBrneHus.

MnomarHe3anemms 06bIMHO NpOoTeKaeT 6eCCMMNTOMHO, KOrga YPOBEHb Mar-
HUS B Nnasme Bbiwe 1,2 Mr/an, XoTa OTHOLUEHWE MeXAy KOHLEHTpaumen marHus B
nnasme 1 oOLMM KONMYECTBOM MarHusi B OpraHuM3me He CTpOro npegornpeaeneHo.
Bonee BblpaxeHHasi rMNOMarHE3VEMMUST MOXET MPOSIBNATLCA CUMMTOMATUKOM Mo-
XOXEN Ha MPOSABMNEHUS TMMoKanbLMeMUn, B BUOE MOBbLILIEHHON MbILLEYHOW BO30Y-
AVMOCTW UMK, HanpoTMB MbILLEYHOW CnabocTu 1 napesoB. JTO TPemop, Cyaoporu,
cnacTtuka, TeTaHusl, Unu cnabocTb AbixaTenbHow Myckynatypbl./3ameHeHus Ha SKI
BKIMOYAKOT paclumpeHne komnnekca QRS yBenunyeHve mHTepBana QT mn 3aocTpeH-
Hble T BonHbI. bonee Bbipa)keHHasa rmnomMarHe3veMms BeAeT K YANVHEHVIO MHTepBana
PR, panbHenwemy paclumpenuto komnnekca QRS, pa3sutuio otyetnmebix U-BOnH, 1
YMEHBLLEHMIO UMW MHBEPCUU T-BOMH. YacTo BO3HUKAIOT HAKENYO0HKOBbIE NI XKery-
OOYKOBbIE TaxmapuTMmm Bktodas torsades de pointes v gaxke omnbpunnALMIO Xeny-
OOYKOB MPU TSHKEMNOW rmnoMarHe3neMmm. MmnomMarHe3nemMms Takke rnoBbILLAET TOKCU-
yeckme apdeKTbl CepaeYHbIX rMMKO3MaoB. [1oTepst marHusa NpUMBOAUT K YBENUYEHUIO
BblAeMNeHNs Kanmsi ¢ MOYOl M YacTo HabnogaeTcs codeTaHve rmnomMarHeanueMmm m
rmnokanuemmmn. bonee Toro, runokanvemusi, pasBuBLUAsACs Ha (POHe rMnomarHesu-
€MUK, He NoaadaeTcst Koppekummn 6e3 BoCnonHeHns gedmumTta MarHus B Kposu. m-
nokanbLmMeMus Takke 4acTo HabnogaeTcs y NnaumMeHToB C runomarHesvemMmment ns-3a
yrHeTeHns cekpeuum MTI 1 HapyLUeHWs ero ENCTBMSA Ha KOCTHYO TKaHb B YCIOBUSIX
rmnomMarHeanemMmu. Takum obpasom, rmnokanbLmemMmnss ToXe okasblBaeTcs pedpak-
TepHa K Ne4eH1I0 NoKa He BOCMOMNHEH AeULMT MarH1s B KpOBY (OpraHm3me).

INeyeHne.

MauneHTam ¢ 6eCCUMNTOMHON rMNoOMarHeamemMmnert 4OCTaToMHO Ha3HaYUTb
nepopanbHyl0 3aMecTUTEmNbHYK Tepanuilo. HayanbHas fosa ans npuéma BHYTPb
coctaBnseT 30-60 MaKB B AeHb pasfeneHHbiX Ha Tpy unu vyetbipe npuéma. MNpea-
noyTUTEnbHee npenaparbl C YCTONYMBLIM TEMMOM BbICBOOOXAEHUST (MarHus xno-
pug 5,3M3kB B Tabnetke unu nakrat marHusa 7 MIkB B Tabnetke). Okcua mMarHusi
(400mr B TabneTke TO ecTb 20 M3KB MOHOB MarHusi) Npu NnpMéme ABa unu Tpu pasa
B [eHb afleKBaTHO 3amMeLlaeT AedULnT MarHns, HO 3TO BELLECTBO Yalle Bbi3blBaeT
avapeto, Yem npvBefeHHble Bbille. BocnonHeHne UCTOLLEHHbIX 3anacoB MarHus B
opraHuame o6bI4HO 3aHUMaEeT Heckonbko AHer. AMunopua (Amilorid) n gpyrue ka-
nuii- cbeperatone AUYpeTrKN MOTYT CHUKaTb BbIBEAEHWE MarHusa nodkamu. [py-
rme rpynnbl ANYPETUKOB YBENUYMBAKOT MOTEPU MarHUsi C MOYOW, TaK XXe OeNCTBYOT
aMUHOIMuUKo3nabl 1 amdoTepuumH-B (yBenmymealoT notepu mariusa ¢ moyon). lMo-
Tepy MarHus yBENUYMBAIOTCS y NauMEHTOB ¢ cuHapomMom MTenbmaHa (Gitelman’s
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syndrome). Ecnu y nauveHTa nposBnseTca sBHas cumnToMaTtvka geduumra mar-
HWSI, — 3TO MoKa3aHue Ansi BHYTPUBEHHOTO BBeAEHUsi cynbdara marHus (MgSOa).
Cnenyet vMeTb B BMAY, YTO KOHLIEHTpaUUss MarHus B nna3me onpenensietcs Tem-
NOM BbIJENEHNS C MOYOM M MOTOMY MPUMEPHO MOSTOBMHA BHYTPUBEHHO BBEAEHHOM
A03bl 04eHb BbICTpo ByaeT yoaneHa m3 opraHvuama, Aaxe B YCIOBUAX MCXOOHOro
aeduunta MarHus. MoaTomy pekoMeHOoBaHO AOMOMHUTL JleYeHne npenaparamu
C YCTOMYMBBIM TEMMOM BbICBOOOXAEHWSA MarHUs U/UNM NPoaoOMMmKeHNe MeLNEHHOro
B/B BBeOEHVS NOAAEPXMBAKOLWMX A03 NMpenapaToB Mocre HopManv3auuv ypOBHS
MarHusa B nnasme. B TedeHne nepBbix 24 4acoB ucnonb3yercd fosa marHusa 1-1,5
M3KB/Kr, @ 3aTeM ucnonbe3yetcst Ao3a 0,5-1 MIKB/Kr B CyTKM NoKa ypoOBEHb MarHus B
nnasme He Hopmanuayetcs. OauH rpamm MgSOa4 (B Buae MgS04*7H20) copepxut
8,1 makB (98,7 mr) marHus; Takum obpasom oT 8 4o 12 rpammoB 3TOro BeLecTsa B
pacTtBope MOXeT OblTb BBEAEHO B NepBble CyTKU U NO 4-6 rpaMm B CYTKM B nocrie-
AyloLme OHU ecnu ecTb nokasaHus. MNMauneHtam ¢ HapyleHHON hyHKUMENn novek
cnepyeT MeHbLUME O03UPOBKU. B 9KCTPEHHbIX CUTyaUMaxX MOXHO BBOAUTb B/B 1-2 T
MgSOs4 (ot 8,1 go 16,2 maks) B 50 mn chmanonornyeckoro pacteopa 3a 5-10 MuUHyT.
25% pactBop cogepxut 250 mr B ogHoM Munnunutpe. Cynbdat marins npu 6bi-
CTpPOM B/B BBELEHUM MOXET BblI3biBaTb 60nb, 06LLee 4yBCTBO xapa. OCrnoXxHeHnem
CnvwKom BbICTPOro BBEAEHUSA MOXET ObITb OCTAHOBKA AblXxaHWsi (HapyLleHne yHK-
LMK AplXaTenbHoro LeHTpa) aHtuaoTom aensetca Ca2*. Mpu uHdysum npenapaTtos
MarHus BO3MOXHO CHWKEHME apTepuarnbHOro AaBrneHus, nokasaH MOHUTOPUHT.

MpWYnHbI rMNnomarHesnemMun.

CBsisblBaHWe MarHus
e [laHkpeaTut

KuweyHble notepum
e [napes
e HapyLweHna ametbl 1 yCBOEHUS MUK

MoyeyHble noTepu
e  ArnKoronbHble OTpaBreHus

e [leTneBble n TMA3NOOBbIE ANYPETUKM

e [unepkansunemms

e  [lnypes nocne ocTporo TyOynsApHOro Hekposa
e [locTOBCTPYKTMBHBLIV Onypes

3axBaT TKaHAMM

e  CuHOpom «ronogHbix kocten» (“hungry bone syndrome”)

dopmMyna pacyéTa IKCKpeLun MarHusi B NpoLeHTax;
FE(Mg) > 3% nopTeepxaaeT N3bbITOYHbIE MOTEPU MarHUA C MO4YOMn

FE(Mg) = {UMg/0,7 x PMg}/{Ucr/Pcr} x 100
rae:
FE(Mg) = dopakums akckpeumn marHms (%)
UMg = KOHUeHTpaumsa Marius B Move (mmol/L)
PMg = KoHUeHTpauus marHus B nnasme (mmol/L)
Ucr = KOHUEeHTpaums kpeaTuHuHa B Moye (g/dL)
Pcr = koHUeHTpauus kpeaTuHuHa B nnasme (g/dL)
NB: KoHueHTpauusi marHus B nna3ve, PMg ymHoaetcs Ha 0,7T.k. 70% o6Lero marHusi
nnasmbl He CBSI3aHO C arnbOyMMHOM 1 cBOBOAHO OUMBLTPYETCH B MOYEYHbIX KIyboukax.
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V.4 HapyweHusa metabonusma coccopa

CopgepxaHue docdaTtoB B opraHmaMe, Kak 1 KONmn4ecTBO KanbLus, perynu-
pyeTcst 3HAOKPUHHOM CUCTEMOWN N 3aBUCUT OT YPOBHSA BUTaMuHa D, koTopbii ycunu-
BaeT BcacbiBaHve hocdatoB B KuLeYHuKe. MapaTpeonaHbiii TopMOH ycunmeaet
noyveyHyto akckpeumto ocdatoB. daktop pocta pubpobnacTos-23 (FGF-23) n apy-
rme goccaT- noHbI NoaaensT peabcopbumtio doccatoB B novkax. KoHueHTpaums
BCex hocdaT- MOHOB B MriasMe NpsiMo BNuseT Ha peabcopbumio chocdhaToB B MOYKaX.
Mnodoctatemms NpUBOANUT K YBENUYEHNIO peabcopbLmmn 1 CHKEHMIO SKCKpeLmn.
OcHoBHOe konuyecTBo hocdaToB COAEPXKUTCS B KOCTHOM TkaHu (> 80%) 1 B hopme
BHYTPUKMNETOYHbIX OpraHn4ecknx ocopHbIX coeamHeHuin. KoHueHTpaums docda-
TOB B nnasme (B Hopme 2,5-4,5 mr/aon) namepsiercs B KNMHNYeCkux naboparopusx kak
KOHLEeHTpaums cocdopa B BUAE MOH-OpPraHNYecknx coeanHeHnin. OCHOBHOE Konunye-
CTBO COCTaBMAT cBOBOAHbIE NoHBI HPO472 1 H2PO4™ nmeloLye MonsipHoe OTHO-
weHune 4:1 npy HopmanbHOM 3HadYeHun pH Kposw. MockonbKy BaneHTHOCTb MOH- Op-
raHnyecknx ocaT-MoHOB MEHSAETCS Npu n3meHeHun pH, koHueHTpauus docdaTos
BblpaXkaeTcs B MMonb/n unu mr/an (1mmons/n = 31mr/an).
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V.4.1 TunocpocchpaTtemus

YMepeHHas runodocdareMms 4acTo BbISBNSAETCA Yy MaUMEHTOB B KPUTU-
YeckoM cocTosiHMKn. Hanbonee yacTble NPUYNHBLI — 3TO: NEpPEMELLEHEe COeaNHEHWIA
docdopa B KNETKY, MOTEPU C MOYON, NOTEPU B KULLEYHMKE, CHKEHMNE BCACbIBaHUA
1 HapyLleHue perynsuum obmeHa docdopa Ha hoHe NaTonormyeckux npoLeccos. Y
OonbLUMHCTBA NALMEHTOB €CTb OAHOBPEMEHHOE B3aNMOLENCTBME MHOTUX (DaKTOPOB.
M306bITOYHBIM BblgeneHne ¢ocaToB C MOYOW CUMTaETCs, Korga hpakums SKCKpe-
unn dpocdatos >5%, a koHueHTpaums B mode >100 mr/an. Mfmnodocdaremmns moxet
ObITb NPV HU3KOM, HOPMASlbHOM MIN BbICOKOM copepxaHun coccatoB B opraHus-
Me, NMOCKOMbKY KOHLEHTpaums docatoB B KPOBM OYEHb CUMBbHO 3aBUCUT OT nepe-
MeLleHnsa ocdop- cogepallmx CoeauHEeHU B KIETKy UnvM obpaTHO, BO BHEKIe-
TOYHOE NPOCTPaHCTBO. BaxHo, uTo 0bwmn aeduumt ocdopa B opraHnaMe MOXeT
ObITb Y NALMEHTOB C HOpMarslbHbLIM, UM AaXe C NOBbILWEHHbIM YPoBHEM choccaToB B
nnasmve. MNauneHTbl C XPOHNYECKUM ankoroniMamoMm, AMabeTnyeckmM KeToauuao3oMm,
OCTPbIM PEeCnMpaTopHbLIM ankano3om M CUHOPOMOM nepekapmnueaHus (‘refeeding
syndrome”) 0cobeHHO 4YacTO CTpadalT BbIPAXEHHOMW, OCTPON runodgocaremMmeit.
Y XpPOHMYECKMX ankoronMkoB, Aaxe Npy HopManbHOM ypoBHe choccaToB B KpOBMU,
YacTo ecTb obLlee CHMKeHNe konuyectsa pocdaToB B opraHM3Me, No3TOMy BbICOK
PUCK OCTPOro pasBuUTUSA TSHXenoun runodocaremMmn.

KnuHunyeckune nposiBneHus.

CvMmnToMbI 1 NposiBNeHns rmnocpocgaremmuy B HanbonblUen cTeneHn CBsi-
3aHbl C AeULNTOM BHYTPUKIIETOYHOIO ageHo3nHTpudocgara (ATP). B pesynsrate
HapyLLalTCa MHOMMe KrneToudHble dyHKUmn. Kpome Toro CHuwkeHune konuyectsa 2,3-
andocdornuueparta (2,3-4PIN) B sputpouutax ycunmeaer cBa3b (aUHHOCTL) re-
MorrobrHa ¢ KUCNopoaoM, B pesynbraTe CHUKaEeTCs AoCTaBKa KUCNopoaa K TKaHsIM.
Y 6OnbLUMHCTBA NaUMEHTOB C KIMHWYECKM 3Ha4YvMMoW runodpocatemmen ypoBeHb
doctara B nnasme Hmwxke 1,5-2 mr/gn. XpoHuyeckasa rmnodoccaremms Conposo-
XOAETCH CHWXEHMEM MUHepanusaummn 1 nNioTHOCTM KOCTHOWM TKaHW, ocTeonatusiMu,
VCKPUBIIEHNSIMUN KOCTEW 1 ocTeomansumen. Npu atom HabnogaeTcsi NoBbILLEHNE Bbl-
OeneHns Kanbumsa ¢ Mmovor. Hambonee 3HauMmblie nocrneacTBust OCTPON rmMnogoc-
datemMum y naumeHTa B KpUTUYECKOM COCTOSIHMM — 3TO: pabgomuonus (Hanbonee
4acTo Yy arkoronukoB C runodgocdaremMmeit), CHUIKEHME COKPaTMMOCTU MUoKapaa
N aKTMBHOCTU AbIXaTernbHOM MyckynaTypbl. CHUXeHMe cepaedHoro Bbibpoca 1 Abl-
XaTernbHas HeAOCTaTOYHOCTb, a Takke CnaboCTb CKeNeTHOW MycKynaTtypbl U MOTO-
PUKM KULLEYHMKA Yalle umeloT obpaTumbli xapakTtep. [NoBbieHe Bo30yauMocTu
TKaHeN, napecTesnn, CryTaHHOCTb CO3HaHWs, CyLOpOrM U koma npu runodocda-
TeMUN paccMaTpvBaloT Kak CreAcTBUE MLLIEMUU LEHTPanbHOW HEPBHOW CUCTEMBI.
HecmoTps Ha TO, 4TO nNpu rMnodgocdareMmm ecTb HapyLleHne OyHKLun TpoMboumn-
TOB, MOBPEXAEHNE 3PUTPOLUTOB N NTIENKOLMTOB, KIMMHNYECKM 3HAYUMbIN reMOnmn3 un
HapyLleHUs1 CBEPTbIBAHUS KPOBU M3-3a TpomboumTonaTuin — peakocTb. MoBkiweHne
4YacTOTbl MH(PEKLMOHHBIX OCIOXHEHWUI U pa3BUTKSA cencuca npu runodgocdaremm
ybeamTensHO He foKa3aHo.

IleyeHwue.

JleyeHune runodocdharemun (MeHee 1 Mr/An) NokasaHO ecnu ecTb KIWHU-
Yyeckue NpPOSIBIIEHUS, U €CN aHaMHe3 U 0COBEHHOCTU TeyeHnsa GonesHu nos3Bo-
NS0T Npegnonoxuts Aeduunt docdatoB B OpraHM3me (Hanpumep XpPOHUYECKUN
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ankoronuam). Octpasa rmnodgocdaremMus pasBmBLLASCA BCNEACTBUE NepeMeLLeHnst
docatoB BHYTPb KNETKM Npu HopManeHOM obLiem KonuyecTBe docdatoB B opra-
HM3Me TpebyeT maToreHeTM4eckoro noxoda (Hanpumep, Npu passUTUN pecnmpaTop-
HOro ankarosa), TO eCTb KOpPPeKLMU MPOLECCOB NeXallux B OCHOBE NepemeLleHnst
docdharos B kneTky. HaszHaveHue npenapatos docopa B JaHHOW CUTYaLMKN ABNSET-
cs owmbkor. C apyron CTopoHbl, Korga 3axsaT dpocdaToB KneTkamu NpomcxoauT Ha
doHe obLuero aedurumTa dpocdopa B opraHusame npu XpoOHMHECKOM asnkanose v npu
CMHOpPOME MepekapMnmnBaHus ucTolleHHoro nauuenTa (“refeeding syndrome”) npe-
napatbl pocdopa NauneHTy HYXHbI.

MauneHTam ¢ rmnodpocateMmeit Ha poHe anabeTnYeckoro Ketoaumaosa npy BbiBe-
OEHUN N3 KPUTUYECKOTO COCTOSIHUS 1 HOpManv3aummn oueTbl 06bI4HO He TpebyeTcs BBe-
AeHune npenapartoB hoccopa 1 HopManuaaumsi romeoctasa NPOUCXOANT CMOHTAHHO.

MauneHtam c runodgocdaremmen, Boi3BaHHON AeduuntoMm ButammHa D unun Hapy-
LueHVeM ycBoeHus BuTammHa D, cnegyeT npoBoanTb afleKBaTHYH 3aMECTUTENbHYHO
BUTaMuHoTepanuio. BoamelleHne aedwmumnta ochaTtoB NPpOBOANTCS IMMMPUYECKN,
MOCKOMbKY KOHLUEHTpauus docdopa B nnasme He oTpakaeT o6Luero Konuyectsa
doccaTtoB B opraHmame. Vicnonb3oBaHne ¢ocdop-CBA3bIBAKOLINX NpenapaTtoB OT-
MeHsieTcs. NpegnovTuTenbHee oparnbHOE UMM SHTeparnbHoe BO3MelleHne AeduLm-
Ta ¢occopa. Hambonee npocton n Ge3onacHbIn cnocod — 3TO0 BBeAEHWE B AMETY
MOJIoKa, KoTopoe cogepxuT npumepHo 0,9-1 mr cdbocdopa B munnunutpe. Ona tu-
NUYHOTO NaLMeHTa BO3MOXHO Ha3HaveHve nekapcTB cogepxanx gocdop B J03U-
poBke cootBetcTBytoLLer 1000-2000 mr (32-64 Mmonb) anemeHTapHoro gocdopa B
cyTku B TeveHue 7-10 gHel. boree BbiCOKME [03bl MOryT noTpeboBaTbCs naumeH-
Tam C yctonumBbiMu notepaMmu docdopa ¢ movon. lMNMuwiesbie gobasku, cogepxa-
wme coccop B HGonee BbICOKMX A03aX MOMYT NIIOX0 NEPEHOCUTHLCS MaLMEHTOM U3-
3a pa3BuTUA Anapen. BaxkHo NOMHWTB, YTO pa3nu4Hble NuLLEBbIE [OOaBKU-HOCUTENN
docdopa cogepat pasHoe KONMYeCTBO Kanus U/unm Hatpus. OTOT dpakTop cnegyet
YUYUTBIBATb NPU HA3HAYEHUN MaLMEHTaM C HaPYLLEHUSMU C HapyLLEHUSMY roMeocTasa
3TUX 3NEKTPonMToB. B Tex cnydyasix, korga aHTepanbHoe BBeAEeHVWE HEBO3MOXHO Te-
panuiio Ha4YMHarT NapeHTepanbHO B A03MpoBke akBuBaneHTHow 1000-3000 mr (30-90
MMOFb) anemeHTapHoro gocdopa B cyTku. [Mpu 3ToM 06s3aTeneH KOHTPOrb KOHLIEH-
Tpauum pocara 1 kansbums B nnasme. PekomeHayetcsa obecneunts 0,08-0,16 mmornb
(2,5-5 mr) anemeHTapHoro cdocdopa Ha Kr Macchbl nauueHTa 3a 6 4yacoB, C y4ETOM
BblpaXXeHHOCTK Aedmumta pocopa 1 BO3MOXKHBIX OCIIOXKHEHUIN. BaXkHO 3HaTb, 4YTO
Korga Ha hoHe McxogHou runodocdatemMmnn passmBaeTcs padbgommonmna Ha oHe 1
BCMNeACTBME paspyLUueHns MblLL, doopmMupyeTtcs runepdocdaremms (Mpu 3TOM MOXET
CcoXpaHsATbCst runokanbumemusi). OCnoXXHEHUS NPU NapeHTepanbHOM BO3MELLEHUN
Aeduunta pocdatoB MOryT NPOSABNATLCH rMnoKanbUnMeMmnen, rmnepkanmeMmen u ru-
nepHaTpuemMuen, B 3aBNCMMOCTM OT COCTaBa MCMomnb3yemoro npenapara. Bo3amoxHo
dopmMMpOBaHNE MEeTacTaTUYECKUX KanbLMUKaTOB.
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MpuyunHbl runodgocdaremun.
XpOHUYECKUIA ankoronmsm

CHuXXeHMe BcacbIiBaHUA B KALLEYHUKe
e AHTauuapl
e XpoHuyeckas anapesi/HapyLueHne BcacbiBaHUA

3nokayecTBeHHble 3aboneBaHus
e [lapatnpeon-ropMoH-NpoayLIMpYHOLLME ONyXOmnu
o  OHKOreHHasi ocTeoMAnALUs

MouyeuHble notepu choccaTtoB

o JlekapctBa (ifosfamide, cyclophosphamide, cisplatin, aminoglycosides)
e [leTneBble AMypeTUKM

e [lepBnYHbIV rMNepnapaTpeonanam

e  ®asza BoCCTaHOBIEHNA nocre AnabeTn4eckoro Ketoaunaosa

MepemelueHune chochaToB B KOCTHYIO TKaHb

e  Oxoru (nog AenNCTBMEM LUTOKMHOB)

e  CuHapom «ronofgHbix kocteny» (Hungry bone syndrome)

e  CuvHOpOM nepekapMnmBaHus UcToLLeHHoro nauneHTa(Refeeding syndrome)
e  PecnupartopHbli ankanos
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V.4.2 Tunepdoccaremus

310poBbie NOYKM CNOCOOHBLI AHEKTNBHO BIBOAWTL U3 OpraHuama bonblumne
KonunyecTBa pocdaTtoB, MOITOMY Hanuume/BbiBNeHne runepdocdaremMmmm obbIMHO
CBUOETENbCTBYET O CHWDKEHHOMW CKOpOCTM Kryboukoson dunstpaumm (CK$ < 25-30
Mr/MuH). MNprynHa cHwkeHns CK® — 3To Hanmume OCTPOro NOBPEXAEHUS MOYeK Unu
XPOHUYECKOW NOYEYHON HeAOCTAaTOMHOCTU. [1pn NCXOQHO COXPaHHOW (PYHKLMM NoYek
K runepdocdaremmy MOXeET NPUBOAUTE NOCTYNNEHNe BonbLnMX 0OBEMOB 3K30reH-
HbIX pocaToB MM MaccuMBHOE BbICBOOOXAEHME POChaToOB U3 BHYTPUKIIETOUHOIO
NPOCTPaHCTBa BO BHEKIIETOYHOE. (HO OCTpasi BblpaxeHHasi runepdocdaremus, B
CBOIO Ovepeab MOXET NPUMBOAUTL K Pa3BUTUIO NMOYEYHON HegocTaTovHocTH). Hanbo-
niee 4acTtoe NpuMeHeHne 3K30reHHbIX conen docdaTtoB — 3TO MCNONb30BaHKeE corne-
BbIX CriabuTenbHbIX NPy NOAroTOBKE NauueHTa K KONOHOCKoNuW. YacTto ucnonbaye-
MbIl cnabuTenbHbIN cocTaB dhocdarta HaTpus AN nepoparnbHOro NpPUémMa coaepXuT
21 mmonb/5 Mn anemeHTapHoro docdopa. MNMepenosnpoBka 3Toro 1 NogobHLIX Npe-
napaTtoB MOXeT NPMBOAUTL K (DOPMMPOBaHMIO rmnepdocdaremMmm, OCTPbIM NOBPEX-
AeHnsam nodek, cdopmmpoBaHuio XIMH, HedpokanbLumMHO3a 1 netansHOMy ucxogy.
MepepacnpenenerHve cobcTBEHHbIX hocaToB BHYTpU opraHuM3aMa Hanbonee vacto
ABMSAETCA CneacTBUEM PECNMPAaTOpPHOro ankarnosa, pabgomuonusa u cuHgpomMa nu-
3uca onyxonu. Pabgommnonus n cMHapom nusuca onyxonv Hepeako CONnpoBOXAaeTCH
1 OpyrMMun paccTponcTBamMu 3NeKTPONMTHOrO roMeocTasa (rmnepkanvemmsi, metabo-
NNYECKNIA aumao3s, runokanbLMemMmns) u runepypukeMment (MoBbILLEHHOE CoaepKaHne
MOY€EBOW KNCINOTbI B KPOBMW).

KnuHunyeckne nposiBneHms.

CumnTombl runepdocdarTemMmmmn NepBUYHO CBSI3aHbl C OAHOBPEMEHHO NPOsiB-
nALLenca rmnokanbunuemmnen (cnactvka, napecteavu, n T.4.) U BeiNadeHWeM meTa-
CTaTU4YeCKUX KanbLmMUKaToOB MATKMX TKAHEW B TOM YNCME B CTPYKTYPax NpOBOASLLEN
cucTembl cepaua. [Mnokanbumemus, BO3HMKaOLWaa Ha doHe runepdocdaremun
cBsi3aHa C MHrMbrnpoBaHeM ButammHa D, BbinageHnem HepacTBOpUMBIX conewt poc-
daTa kanbuus (TMnc) 1 HapyLLEeHUe BCACbIBAHWSA KanbLms B KULLEYHUKE.

JleyeHwe.

Ecnun xpoHunyeckas unu octpasi runepdgocdareMmsi, He cBsi3aHa C CUM-
NTOMaTUYECKON rMnoKanbUMeMmen, To HasHa4aeTcsl AMeTa C HU3KUM COAepXKaHueM
docoatoB (800-1000 mr B AeHb) M nepopanbHoOe UCnonb3oBaHne ocdaT-CBA3bI-
BaloLmx npenapartos. NepopanbHble hocdar-ces3blBatoLLmne npenapatbl Hanbonee
3hPEKTUBHBI €CNK NMPUMEHSIOTCS BO BpeMsi NpUéma nuLm, XoTa U oTMeYaeTcs He-
KOTOPbIN 3OEKT 3TVX NEKApPCTB Y NaLMEHTOB MOMy4YaloLmnxX NapeHTepansHoe nuTa-
Hue. ®ocdpaT- cBaA3bIBalOLME NpenapaThl Ha OCHOBE COEANHEHWIA antOMUHKSA BECbMa
aKTUBHbI, HO MOTYT NPOSIBMATE TOKCUYHOCTb, NPEXAE BCEro MO OTHOLLEHWUIO K KOCTHOM
TKaHW, MbleyHon TkaHy n LUHC. 3Tn npenapaTtbl cerogHsi UCNonb3ytoT B BUAE KOPOT-
KX KypCOB ANSA neyveHus Tskernow runepdocdaremmm. Mmapookuce antoMuHUS He
crnenyert UCnonb30BaTh Y MALUMEHTOB MOMyYaloLLMX LUTPaT-CoaepKallme nekapcTBea;
3TO CBSI3aHO C TE€M, YTO LUMTPaThl YBENUYMBAIOT BCACbIBAHWE arntOMVHUA B KULLEYHU-
Ke, YTO MOBbLILLIAET BEPOATHOCTb Pa3BUTUS TOKCMYECKUX 3P EKTOB antoMmMHUSA. Ok-
30reHHble NCTOYHUKM bocchaToB (HanpymMep B COCTaBe NapeHTeparnibHOro NuUTaHust)
Nno BO3MOXHOCTU CrieayeT UCKMUMTb. [pu OTCYTCTBUM MOYEYHOM HELOCTATOYHOCTM
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HAPYLLIEEHNA METABO/IM3MA ®OCOOPA §5.4

Ha3HayeHve OOHOro — AByX NUTPOB (PU3MONOMMUYECKOro pacTBopa B TeYeHue 2-X Ya-
COB YyBeNUUMBaeT 3KCKpeLmto dpocdaTta ¢ Mo4on. lemoamnanva gaeT nonoXunTenbHbIn
adppeKT B Koppekuun runepdocdaremMmm y naumeHToB ¢ OCTPOA U C XPOHUYECKOM
NMOYEYHON HEeOOCTAaTOUYHOCTBIO, HO HE SIBMSIETCS MPUOPUTETHBIM METOAOM KOPPEKUMU
runepdocgaremun.

MpuynHbl runepdoccaremun.

CHMWXeHMe 3KCKpeLuumn novykamm

e  OcTpble 1 XxpoHn4yeckre 3aboneBaHns Novek
e  BucdocdoHatkl (Bisphosphonates)

e [unonapatnpeonansm

e  TUPEOTOKCMKO3
e Lunakanbuet (Cinacalcet) (npenapat Ana nevyeHvs KapuvMHOMbI napaTtmpeona-
HbIX enes)

Jk3oreHHoe nocTyneHue ¢occaroB
e  OHTepanbHoe MoCTynmeHve NekapcTB U NULEBLIX [06GABOK, codepxalumx doc-
datbl

e  BHyTpuBeHHOe noctynnenne doccaTos.

Bbixop 13 BHYTPUKIETOYHOW XKUAKOCTU B UHTEPCTULINI
e [emonu3s (MaccuBHbIN, OCTPbIN)

e  3nokavecTBeHHas runeprepMusi

e  MeTtabonuyeckuri aumaos

e Pabgomuonus

e Pacnag (nu3wuc) onyxonu (Tumor lysis syndrome)
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AT

MpeameTHLIN yKa3aTernb

A

ABoragpo noctosiHHas (4ncno) — cTp.13
AOlM- ctp. 147-152, 164, 171, 177,
188-193

AkBonopuH — ctp. 95, 117, 147-151, 177,
268

AKTMBHbIN TpaHcnopT — cTp. 19, 27, 94,
98, 105, 146

AKTMBHbIN TpaHcnopT Kanbums — ctp.100
AKTVBHbIV TPaHCNOPT MOHa Bogopoda —
ctp.100

AKTVBHbBIV TPAHCMOPT Yepes KINeTOYHbIN
cnon — ctp. 105

AnbgaktoH — cTp. 182

AnbgocTtepoH — ctp. 114, 127, 144-146,
161

Amurnopug — cTp. 184

Ananorn AQlN — ctp. 152, 244-245, 250,
252

AnTaronnctel Al — cTp. 152
AHTaroHUCTbI anbgocTepoHa — cTp. 145,
166, 171, 182, 249
AHTnanypetmdeckmn ropmoH (AON
BasonpeccuH) — ctp. 147-152,188-193
AHMMOTEH3MH — CTp. 127, 161-166,
184-193, 258, 271, 303

AHMMOTEH3VH — NpeBpaLlatoLLmi
depmeHT (AMND) — cTp.127, 162, 165,
AHnrctpem — cTp. 11

ApTtepuonsl — cTp. 60-63, 124-126
ActpounTtbl — cTp. 209, 210, 216, 222,
ATOMHasi eauHMLa Maccbl — (4anbsToH)
ctp. 12

)

BbasanbHaa membpaHa — cTp. 54-55,
122, 209, 214,

bapopeuenTtopbl — cTp. 191
BrnokaTtopbl peLenTopoB aHrMOTEH3NHa
BPA (Angiotensin Receptor Blockers
(ARB) — cTp. 166

BydeHoke — cTp. 176, 178

B
BasoreHHbI 0TEK Mo3ra — cTp. 220
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Basomouus — cTp. 64

BaszonpeccuH (AHTUANYpEeTUYECKUN
ropmoH AN — cTp. 251, 267, 280-296
BantaHbl — cTp. 152,

BepowunvpoH — ctp. 182
BHyTpucocyauctas xugkoctb — cTp. 37
BHecocyaucTtas xumakocTb — cTp. 36-37
BHekneTouHas xugkoctb — cTp. 36-47,
49

BHyTpucocyaucTtoe npocTpaHCTBO —
ctp. 39

BHyTpukneTo4HOE NPOCTPaHCTBO —
cTp. 36, 40 — 45

Bsaumopgenctaune cun CtapnuHra —
cTp. 79

BogHas nHtokcmkaumst — ctp. 190
BcacbiBaHWe aneKkTponnToB B
KuLevHuke — ctp. 111
BTOpMYHO-aKTUBHbLIN TpaHCNopT —

ctp. 98, 100, 102

r
lemaTo-nnKBOpHbLIV Gapbep — cTp. 210
lemaTto-aHuedannyecknin bapbep —
cTp. 205

[eHepann3oBaHHLIN OTEYHbIN CUHOPOM
—cTp. 288, 293, 295

Mmnotanamyc — cTp. 189
Mnepeonemusi — cTp. 234-238, 244 —
248, 250-254

lMnepocmoTunyeckas xaxaga — c1p.191
Mmnosonemus — cTp. 234-239, 243 —
249, 254

[MuKkonpoTenHbl — CTp. 56, 92
Mmukokanuke — cTp. 92-93, 108, 122
lpamm-akBmBaneHT — (Monb
3KBMBaneHT) — cTp. 17

[pagueHT KoHUeHTpaumi — cTp. 94-100,
146, 221, 300

lmopocTatuyeckoe faBrieHne B
kanunnspe — cTp. 74, 76, 79, 123
MpapocTtatuyeckoe AaBneHne TkaHemn

— cTp. 77

MnepanbgocTepoHnam — cTp. 164-165,
171, 300

Mapoxnoptmasng — ctp. 180
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MPEAMETHbIV YKA3SATE b

A-m

A

[ansToH (aToMHas eguHMLA Macchl) —
cTp. 12

[Ba Tmna HedpOHOB — KOPKOBbIE U
IOKCTamenynnsipHbie — ctp. 117
Heunmertp — ctp. 11

Onakap6 (auesonamwug) — ctp. 133,
174-176

Ondbdysmsa — ctp. 18

Ondbdysnsa yepes membpaHy — cTp. 18
Ondbdysmsa obneryénHasa — ctp. 19
Onddysnsa sBoasl — cTp. 19
OnCTpUOYTMBHBIV LLIOK — CTP. 64

3

3akoH BaH-Todpdha — cTp. 22

3akoH Oma — cTp. 126

3akoH CTapnvHra ans kanunnsipa —

cTp. 69 74,123

3acToliHasn cepaeyvHas HeJOCTaTO4YHOCTb
— cTp. 237, 271

n

WHrmbutopsl AMN® — ctp. 165,166, 303
NHrmbutopsl kapboaHrnapassl —
cTp. 174

MHrmbuTopbl peHuHa — cTp. 165,
WHpanamng — ctp. 179
WHTepcTuumanbHas XnakocTb —

ctp. 37, 42-50, 77, 210, 245, 276
WHTepcTuupmansHoe NpocTpaHCTBO —
cTp. 40, 41

VHTepcTUumanbHbIN OTEK MO3ra —
cTp.221

K

Kanunnsapsbl — cTp. 62-63
Kap6oaHrnapasa — c1p.132,138,174-175
KuweyHas BopcuHka — ctp. 109
KuweyHas kpunta — ctp.109
KnayouHbl — cTp. 208

KnetouHast MembpaHa — ctp. 47, 87,
93-104, 108

KnupeHc — ctp. 157-160

KnupeHc uHynuHa — ctp. 157
KnvpeHc kpeatuHuHa — cTp. 158

BOAHO-3/1€KTPOINTHBIE HapYLLEHWS B HeipopeaHMaLmn

KnupeHc napaamuHorunnyposon
KMCcnoTbl — cTp.159

KnupeHc ceobogHowm Boabl — cTp.160
KnvmpeHc ocMonsipHbI (OCMOMSIPHbIN
KnupeHc) — cTp. 159-160

Knonamwug — ctp. 179

KonnareH — c1p. 51

KoHueHTpaums — ctp. 16
KoHueHTpaums monspHasa — ctp.16
KoHueHTpaumsa monsanbHasa — cTp.16
KoHueHTpaumsa maccoBas — cTp. 16
KoHueHTpauns HopmanbHas — cTp.17
KoHueHTpaums Bogbl — ctp. 19, 20
KoadhdomumeHT ocmoTnyeckoro
oTpaxeHusi CTaBpemaHa — cTp. 75, 82
KoadhdmumeHT domnbsrpaumm — ctp. 74-75
KonnuraTtmeHble cBOMCTBa pacTBOPOB —
cTp. 29

KonnowaHele pactBopbl — cTp. 15
KonnoungHo-ocmoTnyeckoe faBneHne—
ctp. 70-82, 86, 123, 129

KomnaptmeHT — cTp. 34-41, 49, 153
KoHKypeHTHbIe aHTaroHUCTbI
anbgoctepoHa — cTp.144, 166, 182, 248
KonTpTpaHcnopt — c1p.101,113, 142,143
KoTtpaHcnopt — c1p.100, 112, 131-138,
142, 180, 201

KpoBocHabxeHne HetbpoHa — cTp.119
KpoBocHabxeHune nodeyHoro knybouka —
ctp.119

n
Jlnmda n numdartunyeckas cucrema —
ctp. 37, 41, 53, 69, 81-86, 123

M

MakcumanbsHbIn TpaHenopt — cTp. 134
MaHHUT (MaHHuTON) — CTp. 70, 135, 172
Macca — ctp.14

MaccoBas gonga — ctp. 16

MwuenuHonus — ctp. 203, 225, 227, 283
Mukpoumpkynaums - ctp. 61-62, 129, 204
MukpomeTp — cTp. 11

MwukpoH — cTp. 11

MwunnumumkpoH — cTp. 11

Mwunnuwmetp — cTp. 11
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M-P MPEAMETHbIN YKA3ATE/Tb

Moarosble kanunnsapbl (CTpoeHne) —
cTp. 206.

Mo3sroBoi HaTpunypeTnyeckui nenTug,
MHTT (BNP) — cTp. 168

Mornb — cTp. 13

MonbHas (MonspHas) gons — cTp. 16
Monb akBuBaneHT (MonspHas macca
aKBMBaneHTa unv NpaMmmM-akBMBaneHT)
— cTp. 17

MoHpo-Kennu goktpuHa — ctp. 204
MoueBuHa — cTp. 153, 173, 198, 209

H

HabyxaHwve knetku (Swelling) — ctp. 195
HaHometp — c1p. 11
HaTpuin-BogopoaHbIN KOHTPTPaHCHOPT—
ctp. 102

HaTpuii-kanbumeBbIn KOHTPTPAHCNOPT —
ctp. 102

Hatpuiypetnyeckuii nentmng-C LIHM
(CNP) —cTp. 168

HemepnneHHbIl OTBET (Ha M3MeHeHne
0ObEMa KneTkmn) — cTp. 224

Hecuputug (Hatpekop) — ctp. 170
Nesiritide (Natrecor) — ctp. 170
HedporeHHbIln HecaxapHbii AuabeT —
CcTp. 243

HedbpoH — cTp. 116-120, 125, 126
HedpoTtunyeckmii cuhgpom — cTp. 122
HopmoBonemus — ctp. 234-238, 245-247

(o)

ObneryéHHas anddyans — ctp. 19, 94,
96-97

O6bém — cTp. 14

O6BbEMHas aons pacTBOPEHHOIO
BellecTBa — cTp. 16

O6wun 06bEM Boabl — total body water—
TBW — cTp. 34, 49, 245

OkcogonuH — cTp. 180

OpueHTauus KNneTo4Hom MemopaHbl —
cTp. 93

OcmonsipHbIN kKnupeHc — cTp. 159-160
Ocwmoc — cTp. 20-29

OcwmocrTart (HacTpoika) — cTp. 191
OcmoTuyeckoe gaeneHune — ctp. 20-31
Ocmotun4yeckme anypeTuku — ctp. 70,
135, 171
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OcmoTn4eckas KoHUeHTpauus — cTp. 24
OcmoTuryeckas AeMuenuHm3anms —
cTp. 229

OcMOTUYECKUIA OTEK MO3ra — CTp. 222
Ocmonb — cTp. 25-26, 30
Ocmonut — cTp. 196
OcmonanbHoCTb — CTp. 26-31,
OcmonsipHOCTb — CTp. 26-31, 44-45
OcmoTtuyeckuii wWndt — 273
OcmomeTpbl: MeMbpaHHbIe,
KPMOCKOMUYECKMEe, UCNapUTENbHOrO
Tvna — cTp. 29

OpraHu4yeckme ocMonuTbl — cTp. 198

n

[MepBUYHO-aKTMBHbIV TPaAHCMOPT — CTP.
98, 102, 114

MepuumnTtel — cTp. 54-55, 206, 209
MuHounTo3 — cTp. 68

[MepMaHeHTHbI HecaxapHblli anabet

— CTp. 243, 285

[NeTnesble anypeTtnkn — ctp. 176, 178,
200, 302, 319

Mvpetanng — ctp. 176

MnotHocTb — cTp. 14

[noTHble KoHTakTbl — cTp. 105, 111, 132,
207

[NpeacepaHbI HAaTPUYPETUYECKI
nentug MHI (ANP) — cTp. 168
MpoteornukaHsl — cTp. 51
[pOTMBOTOYHbIN KOHUEHTpaTop —CTp.139
MceBoornnoHaTpremMmnsi 1 OCMOTUHECKUIA
Nt — CTp. 272
MceBpornnoHaTpuemMms — cTp. 272

P
PaBHoBecwue [JoHHaHa — cTp. 32
Pa3mepbl — cTp. 11

PactBop — cTp. 15

PactBoputens — ctp. 15

PacTtBopbl konnongHble — cTp. 15
Peabcopbuusi — cTp. 66-79, 123-166
PenuH — cTp. 125, 127, 162-170, 183-193
PeHUH-aHrMoTeH3NH-anbaoCTEPOHOBAsE
cuctema (PAAC) — ctp.1 65, 188, 193,
258
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MPEAMETHbIV YKA3SATE b

C-10

C

CaHTumetp — ctp. 11

CkopocTb krny6o4koBor ounsrpauum
(CK®) — ctp. 124-127, 169
CwmopLumBaHue knetku (Shrink) —

ctp. 195

CnnpoHonakToH — cTp. 182
CuHTeTuYeckme ananorn AL — ctp. 250
CvHOPOM HeaeKkBaTHOM CeKpeLn
aHTMONYPETUYECKOTO TOPMOHA —

cTp. 254, 265, 267

Cungpom lMapxoHa — 267

«CUHAPOM U3BbITOYHOTO aHTUANYpe3ay—
CTp. 267

ConbTepsitoLmin cuHapom — cTp. 254,
261

T
TaHnuuTtbl — CTp. 214

TwasungHble auypetukn — cTp. 180, 142
ToHW4HOCTL — CcTp. 26-28, 31, 303
Topacemng — ctp. 176, 179
TpaH3UTOPHbIN HecaxapHbI AuabeT —
cTp. 243, 285

TpaHcnopT noHa bukapboHaTta —

cTp. 132, 138,

TpaHchopmaums cuHapomo BOH —
cTp. 286

TpéxdasHbli HecaxapHbli anabet —
cTp. 243, 285, 287

TpuamTepeH — cTp. 184

Yy
YpogunatuH — ctp. 168

(0]

dakTop 3KBMBANEHTHOCTUN — CTp. 17
dunbrpauus — cTp. 22, 65-95, 116,
121-129, 134

PUNBETPaALMOHHBIN OTEK MO3ra
(MHTepcTMUManbHbIM OTEK Mora) —
CTp. 222

doconmnugbl — cTp. 89
dypocemung — ctp. 176

X
XpoHunyeckas cepaevHas HegocTaTou-
HOCTb — CTp. 237, 271

|

LleHTpanbHbIi HecaxapHblli anabet —
CcTp. 243

Linknometnasmg — ctp. 180
Lintotokcuuecknii oTék Mmoara —

cTp. 221, 222, 225

L

LLIéTouHasa kanma cTp. 108

9

OkBMBanNeHTHOCTb — cTp. 16
OKBUBANEHT UNn SKBUBANEHT BELLECTBa
M OKBUBANEHT XUMUYECKNI — CTp. 16
OneKkTporeHHbI TpaHcnopT — cTp. 111,
OnnepeHoH — cTp. 184

OTakpuHoBas kucrnorta — cTp. 176

O dekTmBHAA OCMONANBHOCTL —

cTp. 27, 28

dOnacTtuH — cTp. 51

OHpoTtenunanbHble KNeTkn
(BnpoTtenvounTbl) — cTp. 54-55, 122,
206-209, 213

SnnepeHoH — cTp. 182

0

KOkcTarnomepynsipHbIi annapat —

cTp. 125, 142

KOkcTamenynnsipHbii HegpoH — cTp. 117
Cerebral salt-wasting syndrome (CSW)—
cTp. 254, 261

Syndrome of inappropriate antidiuretic
hormone secretion (SIADH) — cTp. 254,
265, 267

«Schwartz-Bartter syndrome» — cTp. 267
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