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BBegeHue

e HedonHnumm
« 3agavv NHPY3NOHHOU Tepanmu

« Cneunduka B HENPONHTEHCUBHOW Tepanuu



OcTpoe uepebpansHoe nospexaeHne (OLIT)

YepenHo-mo3rosaqa TpaBma

« CybapaxHonaganbHOe KpOBOU3IUAHME

« BHyTpuyepenHoe KpoBOU3NUAHME
HeTpaBMaTUYECKON 3TUONOIM

« OcCTpoe HapyLleHne MO3roBoro KpoBoobpalleHus
No NLIEMUYECKOMY TUMY



«TeaTp OEUCTBUNY -
MHTPaKpaHMuanbHOe NPOCTPAHCTBO

HoktpnHa MoHpo-Kennu: BY[ v KomnnanHc
Moarosou kposoTok v LI
AyToperynsauma Mo3roBoro KpoBoToKa

daKkTopbl BTOPUYHOIo NOBpEXOEeHUSA



BOIPOC

CyLUuecTBYET NN ONTUManbHbIN

pactBop npu OLIT ?



3agadn nHdysnoHHom tepanuum B ICU

1. BocnonHeHue pmnanonorn4ecknx NoTpedbHoOCTEN U

NaToNOrM4eCKnxX nNoTepb XKNOKOCTU

2. ObecnevyeHmne HOPMOBOIEMUU

3. Ctabunusauma remognHaMumnKu

4. YcTpaHeHne BOOHO-INEKTPONUTHBIX U

MeTabonnmyeckmnx paccTpoucTs



3agadn nHy3noHHom Tepanum B Neuro-ICU

1. BocrnonHeHne dunsnonorndecknx notpebHocten u
naToONoOrM4YecKknx NoTepPb KNOKOCTU

2. ObecneyeHne HOpMOBONEMUU
3. Ctabununsauns remogmMHaMnKm

4. YcTpaHeHne BOOHO-3MEKTPONUTHbLIX U
MeTabonnyecknx paccTponucTB

5. Ob6ecnevyeHue uepedbpanbHou nepdy3um (BYO/ LUMNA),

okcureHaumm (PbrO2 / SvjO2), metabonuama (MD)



PEKOMEHOALIU
[MTPOPECCUNOHAJIbHbLIX COOBLUECTB?




AHA/ASA SAH guidelines (2012)

MownwuTtopunr LUB/] / [3/1A / banaHc xudkocmu n KoppeKkums

rMNoBONEMUN C MHPY3MEN KONNTONAHbLIX U KPUCTaNNIONAHbIX
pPacTBOPOB ornpaBaaHbl Yy oTaerbHbiX nauneHToB ¢ aCAK

(Class lla, evidence level B)

[Ona npodmnnakTnkyu oTCpoYeHHOM LepebparibHOM UWLEMUN -
KOHTPOJSIb 3yBOSIEMUN U HOPMaSbHOW reMOAUHaAMUKU

(Class I, evidence level B)

[o noaTeepXxaeHus aHrmorpadpuyeckoro sasocnasma
npocunakTMyeckas runepBoneMmns He pekoMeHaoBaHa

(Class lll, evidence level B)

BeegeHne 60mnbLInMx 00bEMOB rMNOTOHNYECKMX PACcTBOPOB (?) n
aernapataums He pekoMeHO0BaHbI

(Class lll, evidence level B)




1.Neurocritical Care Society recommendations on
critical care management in SAH (2011)

1. >KenamerieH MOHUTOPUHI BONIEMUYECKOrO cTaTyca
(Moderate quality evidence; weak recommendation)

2. MOHUTOPUHI BHYTPUCOCYAMUCTOro 0bbeMa XNOKOCTU aABndeTca bornee

TOYHbIM. MlHBa3UBHbIE U HEUHBA38UHbIE MeMOObI HE MPeesocxodsim 10

MOYHOCMU KITUHUYECKYHK OUEHKY 80/1eMUYECKO20 cmamyca
(Moderate quality evidence; weak recommendation)

3. NHdy3noHHasa Tepanua opmeHTUpoBaHHasa Tonbko Ha LIBL — He
pekomMeHayeTcs

(Moderate quality evidence; strong recommendation)

4. Katetep C-I' yBennumBaeT pUCKN OCITOXKHEHUN U HE PEKOMEHOOBAH K
PYTUHOMY MUCMOMNb30BaHUIO

(Moderate quality evidence; strong recommendation)




2.Neurocritical Care Society recommendations on
critical care management in SAH (2011)

1.MOHUTOPUHI BONIEMUYECKOIO cTaTyca nokasaH Ans KOHTpOons
ayBonemMun n NnpodunnakTukmi runepsonemMuu. I'lpodurnakrnyeckas
rmnepBofieMms NPoTUBONOKa3aHa

(High quality evidence; strong recommendation)

2.M130TOHMYECKNEe KpUcTannouaHble pacTBOpbl ABMASAIOTCS

NpeanoYTUTENBbHbLIMU
(Moderate quality evidence; weak recommendation)

3.[Ana naumMeHTOoB C NEePCUCTUPYIOLLUM OTpuLlaTenbHbiM 6banaHcom
LeriecoobpasHo HasHayeHne PNaoKOPTU30HaA UITU TMOPOKOPTU30HA
(Moderate quality evidence;weak recommendation)




Consensus statement on multi-modality
monitoring in neurocritical care (2014)

1. lemoOMHaAMWYECKUA  MOHUTOPUHI  OOMKEH  OO/mMKEeH  ObITb
OPUEHTUPOBaH Ha napameTpbl CBF/cerebral
oxygenation. LleneBble napameTpbl  3aBUCAT OT Buaa
uepedbparnbHOM NaToNnorum U CPOKOB.

(Strong recommendation, moderate quality of evidence)

2. PekomeHayeTcsa wucCnonb3oBatb reMogMHaMUYECKUA MOHUTOPUHT
(MHB. U HeuHB.) Y MNauUMEHTOB C HecTaburbHOM remMoanHaMMKOW
(Strong recommendation, moderate quality of evidence)

3. BbIOGOp MOHUTOPUHIA HA OCHOBAHMN JOKA3aTENbHOCTN U C Y4ETOM

fIoKanbHOro 3KCNEPTHOro MHEHUS
(Weak recommendation, moderate quality)




Brain Trauma Foundation guidelines on
traumatic brain injury (2007) [22]

HeT Kakux-nmbo pekomeHaauun (?)



AHA/ASA guidelines for the early management of
patients with acute ischaemic stroke (2013)

1. BExegHeBHas notpebHOCTL B XUAKOCTU AN B3POCSIOro
ycTaHoBreHa kak 30 msi/kr Beca

2. Vicnonb3oBaTb 130TOHUYECKMe pacTBOp.Ll. | nnotoHn4yeckme
PacTBOPbI AOMKHbI ObITb NCKMHOYEHDI, TaK Kak MOTyT yCUnmBaTthb
NeMNYECKMN OTEK MO3ra

3. ['mnoBonemusa gormkHa KoppernpoBaTbCAa B/B UHQY3nen
don3nonorn4yeckoro pacTeopa




AHA/ASA Recommendations for the management
of cerebral and cerebellar
Infarction with swelling

1. NpeanoyTeHne N30TOHUYECKUM pacTBOpam
(Class llb, evidence level C)

2. TUNOTOHNYHbIE N TMMNOOCMOJSISIPHbIE PACTBOPbI HE PEKOMEHOYHOTCS
(Class lll, evidence level C)
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UTo ocTaetca obcyanTtb?

OcobeHHocTn 'Ob

OTHOLLEHME K IMIOKO30-coaepXaLlum pacTBopam
[MnepocmMonsipHble / rMNepToOHNYECKNE pacTBOpPSI
bydepHblie pacTBopbl

Konnougbl

«Mwuctuyeckne» pacTtBopbl U cTaHOapThlI. ..
Teanc o remotpaHcdysun... 8 NICU

3akroyeHune
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2 OTHOLUEHME K rMIKO30-coaep KaLlmm pactBopam

NMpun nro6om Bnage OLIM:
1. lNpoTnBonokasaHo BBeeHNE MMNOTOHUYHbIX 7

rMNOCMONApPHbIX pacTBopoB (5% pacTBOp rMOKO3bI)

2. lNokasaHna pgna 10-20-30% pacTBOPOB [MHOKO3bl, Kak

npaBuno, OTCYTCTBYIOT

3. BeegeHne 40% pactBopa [MOKO3bI B  COCTaBe

cbanaHcuposaHHoro Il — ncnonb3yeTcs No NokasaHUAM



3. TMNEPOCMONAPHBIE /
MTMMNEPTOHUYECKUE PACTBOPDI



[ MnepocmongapHble pactesopbl B NICU

Table 2 Theoretical osmolalities of solutions employed to treat
intracranial hypertension

0.9% Saline 308 mOsm/kg
3% Saline 1026 mOsm/kg
7.5% Saline 2567 mOsm/kg
20% Saline 6844 mOsm/kg
23.4% Saline 8008 mOsm/kg
30% Saline 10267 mOsm/kg
7.5% Saline/6% dextran 2568 mOsm/kg
7.2% Saline/6% HAES (200/0.6) 2464 mOsm/kg
10% Mannitol 550 mOsm/kg
15% Mannitol 825 mOsm/kg
20% Mannitol 1100 mOsm/kg

25% Mannitol 1375 mOsm/kg

Curr Opin Anaesthesiol 20:414 -426.



[ MnepocmongapHble pactesopbl B NICU

Table 2 Theoretical osmolalities of solutions employed to treat
intracranial hypertension

10% NaCl 3420 mOsm/kg
3% Saline 1026 mOsm/ka
7.5% Saline 2567 mOsm/kg
20% Saline 6844 mOsm/kg
23.4% Saline 8008 mOsm/kg
30% Saline 10267 mOsm/kg
7.5% Saline/6% dextran 2568 mOsm/kg
7.2% Saline/6% HAES (200/0.6) 2464 mOsm/kg
10% Mannitol 550 mOsm/kg
15% Mannitol 825 mOsm/kg
20% Mannitol 1100 mOsm/kg

25% Mannitol 1375 mOsm/kg

Curr Opin Anaesthesiol 20:414 -426.



CpaBHeHne 3PPEKTUBHOCTU U ONTUTENBHOCTU
anemMmeHToB Tepanun BYl

Kon-Bo CpeoHasa Benn4ynHa CtaHpapTHOe
dnemeHTbl UT
naumMeHToB | CHMXeHune BY[ OTKNOHeHwue (+/-)

[MnepBeHTUNALNA
MaHHWUTO
BapbuTtypaTsl

[MnoTepmus

[MnepToHUYeCKumn
HaTpuin

JlnkBopHoe
OpEeHNpPOBaHNE

[ekomnipeccus

140
167
367

133

72

192

6.08
7.93
8.47
9.97

15.06

15.45

19.15

4.22
5.34
6.71
6.66

7.34

4.67

7.70
Neurocrit Care (2009) 11:427-436
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CpaBHeHne 3PPEKTUBHOCTU U ONTUTENBHOCTU
anemMmeHToB Tepanun BYl

Kon-Bo CpeoHasa Benn4ynHa CtaHpapTHOe
dnemeHTbl UT
naumMeHToB | CHMXeHune BY[ OTKNOHeHwue (+/-)

[unepseHTUNAUMA 126

BapbuTtypaTsl 167 8.47 6.71
[MnoTepmus 367 9.97 6.66
anepIOqueCKmm 9-8 4ACOB

HaTpui

JnksopHoe 72 15.45 4.67
OpeHnpoBaHmne

[lekomnpeccus 192 19.15 7.70

Neurocrit Care (2009) 11:427-436



BYf 50/

ICP[au]

13/4 00:00 13/4 06:00

12/4 12:00 12/4 18:00

1 - TunepBenTUnauua PaC0O2 30 mm prt.cT.; 2, 3 - Hatpuu xnopua 10% - 200 mn;
4 - T'unepBeHTUnAuua PaCO2 28 mm pr.cT.; 5 - Hatpun xnopua 10% - 100 mn
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0 H
13/4 18:00 14/4 00:00 14/4 06:00 14/4 12:00

1 - TunepBeHTUnaAuua PaCO2 30 mm pr.cT.; 2 - Quaszenam 10 mr (6ontoc); 3 - Hatpui xnopua 10% - 200 mn;
4 - T'mnepBeHTUnauua PaCO2 28 mm pr.cT.; 5, 6 - Tuonentan 300mr (bonroc); ManHuton 15% - 400 mn




BY 401

ICP [ mmHg ]

31/3 00:00

30/3 06:00 30/3 12:00 30/3 18:00
1 - Mannuton 15% - 400 mn; 2 - NMponodon 1% - 15 mn (6ontoc); 3 - Auazenam 10 mr (6ontroc);
4 - Mannuton 15% - 200 mn; 5 - Hatpun xnopug 10% - 100 mn; 6 - NTMnepeeHTUnAUMAa PaCO2 30 mm pT.CT.




AP PeKThbl

rMNepoOCMOSIAPHbIX PacTBOPOB

BHyTpucocygucrtoe
NPOCTPaHCTBO

—

Crabununsauunsa Al
vnep n
HOPMOBOJIEMUS

YeennyexHne OLK

Fremogunioumns

YBenunyenve CB

Yeenunyenne ALl

H20

lMnosonemusa

CHwuxeHune OLK

|

BHyTpurkneToyHoe
NPOCTPaHCTBO

CHuxeHne CB

|

BHekneTo4HoEe MNoHwmxkeHne ALl

NPOCTPaHCTBO



MaHHMT 15%-400 mn

funepXAEC -2560 mn

3uaca 6,5 yacoB




[ MnepocmonapHblie pacTBopbl: adpdekT BY/]

OcmoTunyeckunu acpgekrt:

XMOKOCTb nepemellaeTcs U3 BHYTPUKNETOYHOINO BO BHEKNETOYHOE
NPOCTPaHCTBO U, Aanee, B COCyAUCTOE pycrno — cHkeHne BY[]

lemoanHamunyecknun adpekr:

nosbiweHne YO n ALl — Ba30OKOHCTPUKLNA MO3rOBbIX COCYO0B —
YMeHbLLUEeHNe KpoBeHanoHeHNa Mo3ra — CHkeHne BY/]

JHAaoTeNnManbHbIN 3O EKT:

reMoauntounsa — CHUXKEeHNE BA3KOCTUN KPOBU — SHOOTENNASIbHbIN
MEXaHN3M ayToperynsuum ( Ba30OKOHCTPUKLUUA) — YyMEHbLLEHNE
KpOBEeHanofIHeHNs Mo3ra — cHmxkeHue BY[]



[lononHUTenbHble MEXaHN3MbI
[ MNnepocMOonspHbIX PacTBOPOB

NoBbILLEHWE aetopmaLnmn 3pUTPOLINTOB
CHKEHNE BA3KOCTU KPOBMU
yrnyYlleHne MUKPOLMPKYNALUM

NpoTUBOBOCNANNTENbLHOE OencTeme (CHUXeHne aaresnm
NenKouunToB)

CHuxeHue ICP, CBV, CVR

MNMoBbiweHne CPP, CBF, Svj0O2, PbrO2



CpaBHeHMe pacTBOPOB MaHHUTOMNA U
rMNepPTOHNYECKOro HaTpua xnopuaa

NMapameTpbl

MaHHuTORN

fMnepTOHMYECKUN HaATpUKM Xnopua

CpaBHeHus

Moka3aHusa

[o3bl npenaparta u
KpaTHOCTb BBeAEeHUsI

MOHUTOPUHI

MpenmyLiecTa

HepocTaTku

BYI Ha dhoHe oTeka mo3sra

0,25-1,5 r/kr 6onCcHO, NpyY HEOOXOAMMOCTH
NOBTOPHO Yepe3 4-6 yacos
ManHuTon 10; 15; 20; 25%

1.GAP < 20 mocmornb
2.I'vnepHaTpuemus (6e3 runoBonemMun)
3.MoueBurHa/kpeaTUHWUH

1.BbicTpbIv adhdbekT: cHmkeHne BYU
2. He HyXeH ueHTpanbHbI AoCTyn

=

'mnoBonemus, cHmkeHne AL/UMNO

2. HedpOoTOKCMYHOCTb NPU CHUXKEHUU
KnupeHca

3.  lNpwv noepexaeHHom M3B: akkymynaums

1 ahekT-oToaUN

BYI Ha dhoHe oTeka mo3ra

BontocHo nnu npoaneHHas uHgy3us.
NaCl 2; 3; 7,5; 10; 23,4%

N =

o o bk w

3agaHHbI ypOBEHb HaTpUS
140-150 nnn 150-160 mmonb/n
KoHTponb Na < 160 mmonb/n

23,4% -30 mn He3ameanuTenbHO CHxaeT BY[
KoadhpmumeHT oTpaxeHus 1.0 B cpaBHeHUU ¢
MaHHuTosiom 0.9

OKCTPEHHbI 06BbEM-3aMeLLaloLLmiAi pacTBOP
MonoXxuTenbHbIN MHOTPOMHLIN adhdekT
MMmyHoMoaynupyoLwmn ekt

'MnepBonemMnsa n oTek nerkmx

'nepxnopemu4eckuin MetTabonmyecuin aumaos (nyde
50/50 c HaTpuem aueTaTom)

Mpu noBpexaeHHom 3B: akkymynaums n adekT-oTaaum
'emonus spuTpoLnToB

PekomeHOOBaH LieHTpanbHbI BEHO3HbIN 4OCTYnN

Bontoc 23,4% - MOXeT NpMBOAUTL K TPaH3UTOPHOM
rMNOTEH3UN



CpaBHEHWE pacTBOPOB MaHHUTOSA U
rMNepPTOHNYECKOro HaTpua xnopuaa

Moka3saHus BYI Ha dhoHe oTeka mo3sra BUYIl™ Ha dpoHe oTeka mosra

[o3bl npenaparta u 0,25-1,5 r/kr 6ontocHo, Npy Heob6XxoAUMOCTH BontocHo nnu npoasneHHas HQy3us.
KpaTHOCTb BBeAEHUA NOBTOPHO Yepe3 4-6 yacos NaCl 2; 3; 7,5; 10; 23,4%
ManHuTon 10; 20; 25%

[osnpoBkn MaHHuUTONA : pasbpoc 0,18 — 2,5 r/kr
Pag akcnepToB U KIMHUK UCMNOSb3YHT MakCUMarsibHY0 403y

npu «nepeBom» BBegeHun o 1,5 mr/kr

B pekomeHaaumsax BTF Guidelines 0,25 - 1r/kr



Guidelines for the Management of  sweaerans

Severe Traumatic Brain Injury
4th Edition

Brain
Trauma

HepoctaTouyHo gaHHbIX Angd pekomeHgauun |, 11, 11l ypoBHS

*0 BIIMAHUN HaA npu Taxenon UMT

0 OHOro N3 rMNepPoOCMOrsiPHbIX PacTBOPOB




MexxayHapoaHble pekoMeHaaumn (3 ed.)

MaHHuTON adodekTneeH B gose 0,25 - 1 r/kr

N3beraTtb aptepunarnbHon runoteHsum (A< 90 mmHQ)

I'IpM pa3BUTUN ANCJTOKaLunn U HEBPOJT1OTMYECKOIo
yXxXyaweHund, orpaHnydnTb npuMeHeHme 0o Ha4darlla

MOHUTOPWHIA




CpaBHeHMe pacTBOPOB MaHHUTOMNA U
rMNepTOHNYECKOro HaTpUA xnopuaa

MapameTphbl MaHHuTON fMnepTOHMYECKUN HaATpUKM Xnopua
CpaBHeHUA

Moka3saHus BYI Ha dhoHe oTeka mo3sra BUYIl™ Ha dpoHe oTeka mosra

[o3bl npenaparta u 0,25 r/kr 60MCHO, NPY HEOBX0AMMOCTH BontocHo nnu npoasneHHas HQy3us.
KpaTHOCTb BBeAeHus NOBTOPHO Yepe3 4-6 yacos NaCl 2; 3; 7,5; 10; 23,4%
ManHuTon 10; 20; 25%

[103bl:

NaCl 0,5 — 4 mn/kr (HeT pekomeHOauUuns)

3% NaCl 0,1- 2 mn/kr/yac (no uenesomy Na)

B oetckon HenpoTpaBme - BBeOeHne




CpaBHeHMe pacTBOPOB MaHHUTOMNA U
rMNepTOHNYECKOro HaTpua xnopuaa

[TpoTMBONOKAa3aHUA 519 BCEX MMMNEPOCMOSIAPHbIX:
MOCMOINb/n

OCMONSPHOCTb MOCMOJIb/1

Ons npu

(pasHMUa Mexay pacyeTHOW U U3MEPEHHOW OCMOIAAPHOCTLIO)



CpaBHeHMe pacTBOPOB MaHHUTOMNA U
rMNepTOHNYECKOro HaTpua xnopuaa

Moka3saHus BYI Ha dhoHe oTeka mo3sra BUYIl™ Ha dpoHe oTeka mosra

[o3bl npenaparta u 0,25-1,5 r/kr 6ontocHo, Npyu Heob6XxoAUMOCTH BontocHo nnu npoasneHHas HQy3us.
KpaTHOCTb BBeAEHUA NOBTOPHO Yepe3 4-6 yacos NaCl 2; 3; 7,5; 10; 23,4%
MaHnHuTon 10; 15 20; 25%

MaHHUTON: «3PdPEKT Ha nrne»

[Mpn HeadbdekTnBHOCTU — NaCl 3% mnnn 10%

NaCl 23,4%: «3onotasa nynsa»
* OKCTpeHHOW Koppekumn BUI

* Npu Ancnokauun / BKNMHEHUM



CpaBHEHWE pacTBOPOB MaHHUTOSMA U
r’MNEePTOHNYECKOro HaTpua xrnopuaa

OEUNCTBUN Yeped pa3Hble OpraHbl
MaHHUTONM
NposaBnAAeTCs Npu rmnoBonemMnun U CoONyTCTBYHOLLEN
NnaToNornn rnoYek
NaCl

. IPY TMNePBOSIEMUMN U KOMOPOUAHOM COCTOSAHUM



4. bydepHble pacTBOpPbLI

HaTtpuin bukapboHat
(2 - 8,4% - pacTBOpbI)

"Na O

b

O

OH

* VOHbI HaTPUA K YronNnbHOW KUCNOTLI BKIMHOYAOTCA B

MeTabonmnyeckn LK

« Cposur KLLC B cTopoHy ankanosa, crnocobcTeyeT

BblAEJIEHNIO MOHOB HATpuUA " Xropa, yCUJieHnto

OCMOTUYECKOro auypesa

« OuwenaymnBaeTr Moyy




[1pegnocChINnKu

NakTaT-aunpo3 npu OUIT yactoe siBneHune :

* MnokasaTenb TSKEeCTb NOBPEXOEeHUS
« Mapkep HebnaronpuaTHOro ncxoaa

* npmeoanT K Ba3odunataunun, yrtpare aytoperyndauuiu,

rmnepemmun, pocty BU/]

* yrHeteHne AQ4 — cnocoCTBYET OTEKY MO3ra



REVIEW ARTICLE

J Neurosurg Anesthesiol 2016

Sodium Bicarbonate for Control of ICP:
A Systematic Review

Frederick A. Zeiler, MD,* { Nicholas Sader, MD,] Michael West, MD, PhD,*
and Lawrence M. Gillman, MD, MMedEd§|

TABLE 2. Bicarbonate Treatment Characteristics and ICP Response

Adverse
Bicarbonate Dose and Concurrent Effects to
Reference Duration (d) ICP Therapy ICP Response Other Primary/Secondary Outcomes Bicarbonate Conclusions
Bourdeaux IV infusion of 85mL of 8.4%  All sedated  Bicarbonate change in ICP at Primary: no significant change in Mone An equicsmolar infusion of ¥.4%
et al’! sodium bicarbonate over with G0 min was 12,1 {4.1ymm Hg artertal pCO; men- sodium bicarbonate is as effective as
I0min. A second dose of propofol Hypertonic saline change in ICP Secondary: arterial pH significantly tioned 3% sodium chloride for reduction of
bicarbonate was given if and at 60 min was 10.1 (5.1)mm Hg  elevated compared with baseline in raised 1CP after traumatic brain
ICP > 20mm Hg within 6h  alfentanil  Statistically significant fall in ICP  bicarbonate group. Mo significant injury when infused over 30 min
befiore from baseline at all time changes in venous osmolality, [Ma |
osmothera- points, P < 0.001 and [C17]
By After 150 min mean ICP was
higher in the hypertonic saline
group when compared with the
bicarbonate group (P < 0.03, 1
test)
Bourdeaux IV infusion of 85mL of 8.4% MNone Bicarbonate ICP fell from 28.5  Primarv: MABP was unchanged. CFP None A single dose of 8.4% sodium
et al*? sodium bicarbonate over mentioned (£ 2.62) 1o 1033 mm Hg was increased afier infusion solely by  men- bicarbonate is effective at treating
I0min. A second dose of (£ 1.89) 7 < 001, Mean ICP its effect on ICP reduction. pH was tioned rises in ICP for at least 6 hr. Serum
bicarbonate was given if remained below 20 mm Hg at elevated from 7.45 + 0.05 at baseline sodium was raised but without
ICP = 20mm Hg within 6h all times after the start of the to 7.50 = 0005, P < 001 at generation of a hyvperchloremic
infusion t = 30 min, and remained elevated. metabolic acidosis
Serum [Ma ) increased from
1454 + 6,02 to 147.1 + 6.3 mmol/L,
P =001 at t = 30min. pCOy did not
change
Smith IV 100 mL bolus of §.4% Seven 100mL Bicarbonate ICP fell from 23 to Primary: pH rose to 7.35. [Na ™| Mone £.4% sodium bicarbonate can be used
et al™ sodium bicarbonate boluses of Yecm HLO increased to 157, pCO, and [C1) men- as an alternative to 5% saline to treat
5% saline were unchanged tioned raised ICP in patients with

hyperchloremic metabolic acidosis



YPOBEHb U CTEINEHDb
OOKA3ATEJIbHOCTU HU3KUE

TABLE 1. Study Characteristics and Patient Demographics

Mo, Article
Reference Patients Stody Tvpe Location Mean Age (¥) Patient Characteristics Primary and Secondary Goal of Stody
Bourdeaux 11 Prospective  Manuscript 3B (range: 18-62) Severe TBI (requiring sedation, ventilation, and ICP Primary: the effect of sodium bicarbonate on
et al’! RCT monitoring) ICP, MABP CPP, arterial pC0,
Secondary: arterial pH, venous osmolality,
[Na™] and [C1 ]
Bourdeaux 7 Prospective Manuscript  Not specified (patients all SDH + contusions (4); Contusions (3). Severe TBI (GCS < ¥ Primary: the effect of sodium bicarbonate on
et al™? cohort over 16; as per inclusion requiring sedation, ventilation, and ICP monitoring) ICP, MABP, CPP, serum pH, pC0-, [Na ]
criteria) and [C17]
Secondary: need for higher “stage™ ICP therapies
{ie, paralytics, hypothermia, etc.)
Smith 1 Case report Manuscript 31

TEI with no surgically remediable intracranial injury with  Primary: the effect of sodium bicarbonate on
hvperchloremic metabolic acidosis after treatment with ICP, serum pH, pCOs2, [Wa ] and [C1 ]
5% saline Secondary: not specified

et al™

1C17 ] indicates serum chlonde concentration; [Ma - |, serum sodium concentration; CPP, cerebral perfusion pressure; 1CP, intracranial pressure; MABP, mean arterial blood pressure; pCQ,, partial pressure of C0-;
RCT, randomized control trial; SDDH, subdural hematoma; TBI, traumatic brain injury.

TABLE 3. Oxford and GRADE Level of Evidence

Erence ¥ Type xfor evel of Evidence B evel of Evidence
Refi Study T Oxford?* Level of Evid GRADE®-3 Level of Evid
Bourdeaux et al’’ RCT 4 D

Bourdeaux et al* Prozpective single arm 4 D

Smith et al™ Retrospective case report 4 D

GRADE mmdicates Grading of Becommendation Assessment Development and Education, RCT, randomized control trial.
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Marno4uncrieHHOCTb rpynn uccnegoBaHus
Pa3HOpOoaHOCTL NaLMEHTOB
Kpocc-oBep

Ho: cHuxaet Bbicokoe BY/ !!!

PacTBop — rmnepocMornapHbIN U TMNEPTOHNYECKNI

OTcyTtcTBME gokasaTenbHon 6a3sbl: ctaTyc off label”
cnonb3oBaHne MmoxHo cuntatb OKCINNEPEMEHTAJIbHBIM
He moxeT pekomeHaoBaTbCs K PyTUHOMY UCMNONb30BaHUIO




4. bydepHble pacTBopbI

HO

HO

TPUC (THAM) — TpomeTamor NH

(rnpgpokcumeTtun)ammHometTaHa (HOCH,);CNH, HO

QapmaKkorioau4yeckoe delucmeue - ouypemuyeckoe,
goccmaHassusarulee WernoYHoe cocmosiHue Kposu.

CHwXaeT KOHUeHTpaunto H* 1 noBbILLAET WENTOYHON pe3epB
KPOBW, YCTpaHASA TEM CaMbiM auMaeMMIO, NMPOHMKAET Yepes
MeMOpaHbI B KITETKN U CNOCOOCTBYET YCTPAHEHMUIO
BHYTPUKITIETOYHOrO aumnaosa

[lonHOCTbLIO BLIBOAUTCA NOYKaMM B HEM3MEHEHHOM BUE U
CTUMYNUPYET ONYPES.
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THAM for Control of ICP

F. A. Zeiler - J. Teitelbaum - L. M. Gillman -
M. West

BydepHbIin pacTBOp C BHYTPUKNETOYHLIM OENCTBUEM

[Tpouecc bydeprpoBaHnst He CONMPOBOXOAETCS

obpasoBaHnem CO,

THAM BocctaHaBsnueaeT CO,-peakTUBHOCTbL NP ANUTENBLHOU

rmnepBeHTUNALUN



YpoBeHb U CTeNEHb A0Ka3aTeNbHOCTH
NOCTaTOYHO BbICOKUE

Neurocrit Care

Table 3 Oxford and GRADE
level of evidence

* Muizelaar et al. [20] and
Ward et al. [25] are companion
studies, containing overlapping
patient data, with Ward et al.
representing the meeting
proceeding. © Wolf et al. has
two studies [26, 27], one a
meeting a proceeding [27]
published prior to manuscript
[26]. They are companion
articles and contain overlapping
patient data

Conclusions

Reference

Study type

Oxford |30] level

GRADE [31-36]

of evidence level of evidence
Chang et al. [16] Prospective non-randomized 4 C
Fox et al. [17] Prospective cohort 4 D
Gaahb et al. [18] Prospective cohort 2b C
Keller et al. [19] Prospective cohort 4 C
#Muizelaar et al. [20] Prospective randomized 2b B
Pfenninger et al. [21] Prospective cohort 2b C
Rosner et al. [22] Prospective randomized Zb C
Schwab et al. [23] Prospective cohort 4 D
Steiner et al. [24] Prospective cohort 4 C
Ward et al. [25]° Prospective randomized 2b B
Wolf et al. [26]" Prospective randomized Zb B
Wolf et al. [27]" Prospective randomized 2b B

There currently exists Oxford level 2b, GRADE B evidence to support that THAM
reduces ICP in both the severe TBI and malignant ischemic infarct populations,

with minimal reports of adverse effects.
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Neurocrit Care

Table 3 Oxford and GRADE
level of evidence

* Muizelaar et al. [20] and
Ward et al. [25] are companion
studies, containing overlapping
patient data, with Ward et al.
representing the meeting
proceeding. © Wolf et al. has
two studies [26, 27], one a
meeting a proceeding [27]
published prior to manuscript
[26]. They are companion
articles and contain overlapping
patient data

Reference Study type Oxford [30] level GRADE [31-38]
of evidence level of evidence

Chang et al. [16] Prospective non-randomized 4 C

Fox et al. [17] Prospective cohort 4 D

Gaahb et al. [18] Prospective cohort 2b C

Keller et al. [19] Prospective cohort 4 C

#Muizelaar et al. [20] Prospective randomized 2b B

Pfenninger et al. [21] Prospective cohort 2b C

Rosner et al. [22] Prospective randomized Z2b C

Schwab et al. [23] Prospective cohort 4 D

Steiner et al. [24] Prospective cohort 4 C

Ward et al. [25]® Prospective randomized 2b B

Wolf et al. [26]" Prospective randomized Z2b B

Wolf et al. [27]" Prospective randomized 2b B

YpoBeHb gokasarenbHocTn Oxford 2b, Grade B

THAM cHwuxaet BYL npu tsaxkenon UMT mn VIHcyneTte C
MWUHUManNbHbIMU JaHHBIMU O NOOOYHbLIX AENCTBUAX
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5. Conclusions

Early THAM administration in the setting of increased ICP
carries the potential for avoidance of TH and paralytics and a
reduction in the volume of hypertonic/hyperosmotic agents

and sedation requirements. Further prospective evaluation of
early THAM for ICP control needs to occur.
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PaHHee ucnonb3oBaHne THAM npu BYl no3sonset
e OTKasatbCd OT MMnoTepMmm N MMOpPeErnakcaHToB
* CHU3NTb O03Y MMMNepoCMOSIAPHbLIX PacTBOPOB U TMMHOTUKOB

Heobxoaumbl nccrnenoBaHusi No npogunakTuyeckomy
Ha3Ha4veHnto THAM anga koHTpona BY/
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Adverse effects of prolonged hyperventilation in patients
with severe head injury: a randomized clinical trial

J. Pavr MuizeLaar, M.D., Pn.D., AxtHONY MarMvarou, PH.D., Jou~N D. Warp, M.D.,
Hermes A, Kontos, M.D., Pu.D., Sung C. Chol, Pu.D., DoNaLp P. BEcker, M.D.,
Hans GruEmER, M.D., anp Harorp F. Younc, M.D.

Division of Neurological Surgery, Medical College of Virginia. Richmond, Virginia

HOPMA APTEPUONA HAYANO NMMNEPBEHTUNALUN

APTEPUSA — APTEPUA
| pH  7.40 | —~pH  7.57
PCO, 40 PCO, 25
HCO, 24 Hco, 22
BHEKJNETOYH. BHEKJIETOYH.
——pH 7.28 —— pH 7.47
PCO, a5 PCO, 30
HCO, 18 HCO, 16
FUNEPBEHTUN AL
u M apTEPUS BEbICTPAS HOPMAJNIU3ALUUA CO,
3 |_-pPH  7.53 ~ APTEPUA
PCO, 25 |_pH 7.36
HCoO, 20 PCO, 40
BHEKJTETOYH HCOy 22
. BHEKNETOYH.
e fasic — pH 7.21
- PCO2 i’g PCO, a5
HCO; HCO; 14

Anesthesiology: May 1998 - Volume 88 - Issue 5 - p 1365-1386
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[MnepBeHTUNAUNSA + TpOMETaMOJ

Addenbrooke’s NCCU: ICP/CPP management algorithm

All patients with or at risk of intracranial hypertension must have invasive arterial
monitoring, CVP line, ICP monitor and Rt SjvO, catheter at admission to NCCU.
« Algorithm to be used in conjunction with full protocols; stage lll interventions depend on clinical
picture & multimodality monitoring (lo be established within six hours of admission).

« Early MRI in WBIC if no contraindications, clinical PET for selod.d palloms
-CPP70mH9wasmltafpot.bm PP>> 60 ! ACCep >0t

= Autoregulation, brain chemistry 1o individualise targets and mraio hyporoxna as a merwy
Evacuate significant SOLs & drain CSF before escalating medical Rx.
Rx in italics and Grades IV and V only after approval by NCCU Consulitant.

|
+10-15° head up, no venous obstruction; CPP > 70 (CVP 6-10) yes g
+2° targets: PRx < 0.2 (Check CPP,,); BtpO2 > 25; LPR< 25 3
*Sp0, > 97%; Pa0, > 11 kPa, PaCO, 4.5-5.0 kPa 'oP <20 3
*Temp < 37°C; S]O, > 55%; blood sugar 4- 8 mmol/l | CPP >> 60 i~
*Propofol 2-5 mg/kg/h; Fentanyl 1-4 7g/kg/h; atracurium 0.5 2

mg/kg/h (consider midazolam, remifentanil) 1 g
*Ranitidine 50mg lv 8° (or PPI), Phenytcin 15 mg/kg if indicated I no I N

* -5
" [ Drain CSF via EVD if po2sible and evacuate significant SOLs l

*

o l yes lf..,- e, s -Recent CT?
1]} -Low risk of

« 5% NaCl 2ml/kg (repeat if Na < 155 mmol/l, Posm ~320) new SOL? |
» (alternatively) 20% mannitol 2ml/kg X 3 or till Posm ~320
*PAC, volume ,vasoactives: trial of 2? CPP (>>70 mmHg) m m
*Temp ~ 35°C, Daily lipids, ECG and CK If still on propofol
-EEG: 7 fits -> Institute or escalate antiepileptic therapy
+? PaCO, to ~ 4.0 kPa. Ensure SjO, >> 55% /Btp0,>25 T
+Consider? FIO, (ss¢ ligation protoco) i BtpO2 < 15
-Consider 0.3M THAM 1-2 mikg If chronically ? PaCO; | Yes - Evacuate |
L 2
IV [ cPp <60; ICP > 25 (Check probe, 7 re-CT) |
¥
| Temp 33°C ,change to midazolam (s propotol, max 2 mgigm) | Consider
. decompressive
V | CPP< 60; ICP > 25 (Check probe, 7 re-CT) | | craniectomy as
: 3 an alternative to
Try v anaesthetic (eg Propofol 1mg/kg), maintain CPP 'om:':“' 'W| lled
(fluids & vasoactives). If ICP and CPP improve, start thio P i e
(250 mg boluses up to 3-5 g, then 3-8 mg/kg/hr to hypertension
maintain burst suppression). Monitor raw EEG on BIS.
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ON THE ABSORPTION OF FLUIDS FROM THE RENSHEVEERELCREIC)EIVE
CONNECTIVE TISSUE SPACES. By ERNEST H. Ry
STARLING. (Two Figures in Text.)

(From the Physiological Laboratory, Guy's Hospital.)

TBW ~ 40L
|. C. E.C.

Interstitial

Coll [

o]

3/4
-

5/8
< R
N3 npeseHTaumn: Prof. Zsolt Molnar

5%DH|]




ON THE ABSORPTION OF FLUIDS FROM THE RENSNEEEREL RN KRR
CONNECTIVE TISSUE SPACES. By ERNEST H. S
STARLING. (Two Figures in Text.)

(From the Physiological Laboratory, Guy's Hospital.)

TBW ~ 40L
l. C. E.C.

Interstitial

—
Eciaun nmamymeHnT
<: Cryst[m

Coll [

Ecau nanuent
«BBICYHICH»... KpOMe

N3 npeseHTaumn: Prof. Zsolt Molnar

\___2/9

A




ON THE ABSORPTION OF FLUIDS FROM THE |[NENGNEEVEREL IO KIPE
CONNECTIVE TISSUE SPACES. By ERNEST H. Y
STARLING. (Two Figures in Text.)

(From the Physiological Laboratory, Guy's Hospital.)

TBW ~ 40L
l. C. E.C.

Interstitial

Coll [

o]

Coll=1:1. <=
CrySt:14/<, /8 <

5%DH|]

" \olRepl i

N3 npeseHTaumn: Prof. Zsolt Molnar




OTHoweHune K konnoungam B8 OPUT?

74 RE) %&fﬁ b
Mbl He yyacTByeM B KONnounaHbix BonHax!!

BorntomoakcnaHaep

Koppekuunsa runososieMmumn, ctabunmsaumst reMmoguHamuku,
ynpasrieHne uepebpansHOn nepdysnen
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Cutyaumsi ¢ UHCTPYKUMAMK *

3asBATENSAM PETHCTPAIHA H

MHHHUCTEPCTBO
3IPABOOXPAHEHHS HPOM3BO/THTENSM IEKAPCTBEHHBIX
POCCHICKOM ®EJTEPAIIMH Npenaparos, ColepiKallKX B
(MHH3/TPAR POCCHI) KayecTe JeHCTBYIOIIErO
Paxmanosckuii nep., 1. 3/25, crp. 1, 2, 3,4, BEMIECTBA THAPOKCHITHIKPAXMA

Mockea, ['CI1-4, 127994
Ten.: (495) 628-44-53, daxc: (495) 628-50-58

TE. Of oA F e _A0-FF%7
Hore AQOL/S5EE o0 7. Ot ZOIF

B cemu ¢ muceMoM OI'BY «HayuHblif TEHTp 3KCOEPTH3Bl CPEACTB
MeIUUMHCKOro mpHMeRenns» Munszapasa Poccun ot 11.01.2017 Ne 2001586

MuHKCTEPCTBO 31paBooxpaHeHns Poccuiickoit @Dezxepaumy  coodLIaeT

HeoOXOQUMOCTH BHECEHHS H3MeHEeHMH B HMHCTPYKIIHH II0 IIPHUMEHEHHI
3aperucTpupoBaHHbIX B Poccuiickoil (Pefiepallit JIeKAPCTBEHHBIX MPEMaparto
JUIS MEIMIMECKOrO NpHMEHEHHs, COAep)KAallMX B KadecTBe JAeHCTBYyIoIIer
BemectBa ruapokcusTrkpaxman (IOK), cormacHo akryanbHoi HHpopMauy

00 onpeiTe HX KIHHHIECKOTO MPHMEHEeHH .

Ipunoxenne: nuceMo ®I'BY «HayuHblil UEHTP dKCOEPTH3BI CPENCT
MEMIMHCKOro TpHMeHeHns» Munsapasa Poccru ot 11.01.2017 Ne 200158

Ha 3 .

MHHHCTEPCTBO 3[IPABOOXPAHEHHA

POCCHHCKOW ®EJIEPALIMH . Mupexropy Jlenapramenta
(Muranpae Poccum) TOCYNapCTBEHHOTO perynupoBaHHs
obpainenus
deacpanmios M::ly:l JIEKapCTBEHHEIX CPEJICTB
CTEPCTBA 3/IPaBOOXPAHEHHS

rocyaap GiomaeTnoe yup
«Hayunsiii uenTp 3xcnepTm3Ll cpeacrs
KOO

(®T'BY «HIL[3CMIT»
Munusapasa Pocein) AT Hemzsnveeny

Poccuiickoit ®enepauun

T Paxmanosckuii nep., . 3,
AlARRRL5106, 6254342, daxc 6254350 r. Mocksa, I'CIT-4, 127994

'—ng-— ;;n-mpll Poceun
; 5 | (LT
- Hngopmaunonnoe nncemo 2001586 110117

A
) 272 614

VYBaxaemsiit Apcanan I'apmaenir!

B coorserctBME ¢ aKkTyansHOHl MH(OpMaumeldl 06 ONEITE KIMRMYECKOro
NpHMEHEHHA NpenapaTtoB, . COAEPXAWMX B KayecTBe JCHCTBYIOUIETO —RBellecTsa
rappokcusTHiakpaxman (IOK), m B cedsM ¢ NOABNEHMEM HOBEIX CBe;eHHH IO
GcsomacHOCTH M IQEKTHBHOCTH HX NpUMENeHHs, OTPAXCHHBIX B ZefiCTRYIOMIHX
MHCTPyKuMAX npenapatoB I'OK, saperucrpuposanneix B Empomeiickom coose (cMm
Ipunoxenue 2), cunraem HeOGXOAMMEIM NIEPECMOTPETE 1 YHEQHINPOBATh HHtlJOpM&I.[HK‘:‘
B pasnienax: «[Tokasanus K npumMeHeruio», «[Ipotueonokazanusy, «Crioco NpPHMEHEHHS
H 10361 (MAKCHMAIBHAA Pa3pelIeHHas 032 ¥ JOMYCTHMOCTE MPUMEHEHHS Y AeTel) [y
BCex npenapaTtoB Ha ocHoBe I'DK (He3aBHCHMO OT KOHIEHTpaImy, MOJIEKYIAPHOH Macchl
H CTENEHH 3aMeIIeHHs), 3aperUCTPHPOBAHKEIX Ha TeppUTOpHH PP,

B cpasu ¢ oTuM 0603HAYEHHEIE Pa3NeNs! MHCTPYKUMM MO NMPHMEHEHRIO AOMKHBI
cofiepiKaTh UHGIOPMAIIHIO, NIPE/ICTABIEHHYIO B IMpunoxennu 1.
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e  Oxorn “
"o TloyeuHas HENOCTATOYHOCTH HIIH NPOBEEHHE 3aAMECTHTENBHOH I0YEYHO# Tepanuy 9
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o “TlawcnTel peannmauuonHoro npoduisx (06GBMHO HAXOMAUIMECE B OTHENEHHH

PeaHHMAlMH W HHTEHCHBHOI TepanuH)

I'uneprunpatauns

OTek nerkHx “w
Herugpartanus *

Tsswenas THIICPHATPHEMHS HIH TSKENas THIepXIoPeMHs q

Taxenas nedeHoOYHaA HEIOCTATOUHOCTE

Xponuyeckas cepAeyHas HEAOCTATOYHOCTh ‘Q

Taxenas xoarynomnaTas

nﬂl[HEHTH, NEepeHeCIIHe TPAHCINIAHTALHIO C“

Cuiocob HpHMEIlEH]Iﬂ o
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Mai(cnmam, Has nosa ana 10% I'OK 130/0,42 — 18 mu/kr maccsr Tena (npu

TIpHM enapa'ra Terpacnaﬂ 10 xomnanuu «B.Bpayn Menzaynren A,

npOJlOJ'I}KﬂEOU.IEBGE BHYTPHYEPENMHOE HMH BHYTPHMO3roBOe KpOBOTEHYEHHE l a e

s & & 8 * 2 @ @
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Hpmteneuue 8 neduampnu
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Guidelines for the Management of Severe
Traumatic Brain Injury, Fourth Edition

The scope and purpose of this work is 2-fold: to synthesize the available evidence and
to translate it into recommendations. This document provides recommendations only
when there is evidence to support them. As such, they do not constitute a complete
protocol for clinical use. Our intention is that these recommendations be used by
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neurosurgery and neuro-intensive care have been early pioneers and supporters of
evidence-based medicine and plan to continue in this endeavor. The complete
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and supplemental appendices (A-l) are available online at https://www.braintrauma.
org/coma/guidelines.
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Transfusion thresholds and other strategies for guiding

allogeneic red blood cell transfusion (Review) C fﬁ)gg;;ne

Carson JL, Stanworth SJ, Roubinian N, Fergusson DA, Triulzi D, Doree C, Hebert PC

trials were conducted. Our climical impression 15 that most adult
patents would probably tolerate the lower 7 g/dl. threshold, burt
specific trial data do not exist for some patnent populations, and

it 15 possible that an 8 p/dL threshold might improve funcuon or

reduce cardiovascular events. Thus, it 15 reasonable for clinicians

o use an 8 EJ'll:I.L threshold in EEEIiI‘.LEE-_WIII.EIE trial data fora 7 g/

dL. threshold are not available, such as orthopaedic surperv and in
patients with cardiovascular disease. QuEOC QY JZEEGCEETEL NS

Llenecoobpa3Ho ncnonb3oBaTtb HUXHIOK rpanuuy Hg 80 r/n

Cochrane Database of Systematic Reviews 2016, Issue 10. Art. No.: CD002042.
DOI: 10.1002/14651858.CD002042. pub4.

www.cochranelibrary.com



[Toka3zaHua K remoTpaHcdy3uun
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SAKITIOHEHUWE

Bbi10op 6a3uncHoro pacrsopa npu OLIN

Ne 1 dusmonornyeckmumn pacteop

Ne2 CbanaHcupoBaHHbIN SN1EKTPONUTHBLIN PacTBOP
* npu obbeme > 1000 mn V =50-80 mn Buyac
* MPWU rTMNOTOHUN/TMNOBONEMUN V = 150-200 mn B 4ac
+/- BontoBeH 6% 6ontoc no 250—1000 mi

+/- KaTexonamuHbl (HopagpeHanuH/ mesaToH/ JonamMuH)
+/- nueasunsHoe ALl (CAL 80-100)

* Npu OTEKE MO3ra N BHYTPUYEPENHOWN MTMNEPTEHINN:
MoHuTopuHr BYO/UML  +/- okcureHauus B Bellectse mo3sra PbrO2
+/- PICCO



Annual Update

The Hemodynamic Puzzle:
Solving the Impossible? by

Medicine 2014

K. Tanczos, M. Németh, and Z. Molnar 2014, pp 355-365

¥ Svjo2/ Pbro2
“ Hb / MD / EEG
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Cerebral perfusion

. Interpretation
—| Simple } Complex
, Therapeutic implications
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Bbibop nHPy3noHHbIX pacteopos B NICU

MNMokasatenb ueconb | PuHrepac Mnasma WoHocTepun Mnasma-Jiut CtepodyHauH P-p 0,9%
(MMonb/n) nakraTto 148 N3O0TOHUM. PuHrepa p-p NaCl
HaTtpun *9 13¥ 136 — 143 137 140 140
Xnop (Na-Cl) 99 (10) 10%21) 96 — 105 (38) 110 (27) \ 98 (42) 127 (13) \ 156 (-9) 154 (0)
Kanun 13 \ /4 3,5-55 4 ] 5 4 ] 4 -
Kanbuun / 3 2,38-2,63 1,65 / - 25 / 2,25 -
MarHumn - - 0,75-1,1 \ 1,25/ 1 1 -
Bydep AueTart akraTt Bukap6oHat |/ AueTar (36,8 Auertart (24) - -
(23) 28) (26) Manar (5)
e
BE pot l) ?\ 24 13 0 0 0
pH / 6,5—\7 7,4 50-7,0 6,5-6,7 4,6-5,4 - 5,7
OcmonsipHOCTb 244 273 296 291 295 304 309 308
(Mocm/n) ﬁ
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Haw cant NSICU.RU

HWW HeiApoxupypriam um. akagemuka H.H. bypgenko HWH Helipoxupyprium wm. akapemuka Bypaenko PAMH

OTaeneHne peaHAMaLAK OTpenaHMe peaHHMaLIWM
WWW.NSICW.ru WWW .nsicu.ru
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