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Summary

Organic osmolytes are small solutes used by cells of
numerous water-stressed organisms and tissues to
maintain cell volume. Similar compounds are accumulated
by some organisms in anhydrobiotic, thermal and possibly
pressure stresses. These solutes are amino acids and
derivatives, polyols and sugars, methylamines,

methylsulfonium compounds and urea. Except for urea,
they are often called ‘compatible solutes’, a term

indicating

lack of perturbing effects on cellular

counteract perturbations by urea (e.g. in elasmobranchs
and mammalian kidney), inorganic ions, and hydrostatic
pressure in deep-sea animals. Trehalose and proline in
overwintering insects stabilize membranes at subzero
temperatures. Trehalose in insects and yeast, and anionic
polyols in microorganisms around hydrothermal vents,
can protect proteins from denaturation by high
temperatures. Third, stabilizing solutes appear to be used
in nature only to counteract perturbants of
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HYPERNATREMIA

Horacio J. ADROGUE, M.D.,
AND NicoLAos E. Mabias, M.D.

HE serum sodium concentration and thus se-
rum osmolality are closely controlled by wa-
ter homeostasis, which is mediated by thirst,

arginine vasopressin, and the kidneys.! A disruption
in the water balance is manifested as an abnormality

clinical interventions or accidental sodium loading
(Table 1 and Fig. 1E).

Because sustained hypernatremia can occur only
when thirst or access to water is impaired, the groups
at highest risk are patients with altered mental status,
intubated patients, infants, and elderly persons.12 Hy-
pernatremia in infants usually results from diarrhea,
whereas in elderly persons it is usually associated with
ifirmity or febrile illness.6131¢ Thirst impairment
also occurs in elderly patients.’316 Frail nursing home
residents and hospitalized patients are prone to hy-
pernatremia because they depend on others for their
water requirements.”

CLINICAL MANIFESTATIONS
Signs and symptoms of hypernatremia largely re-
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HyPONATREMIA

Horacio J. AproGgue, M.D.,
AND MicoLaos E. MaDias, WVI.D.

YPONATREMIA is defined as a decrease in

the serum sodium concentration to a level

below 136 mmol per liter. Whereas hyper-
natremia always denotes hypertonicity, hyponatremia
can be associated with low, nermal, or high tonici-
ty.1:2 Effective osmolality or tonicity refers to the
contribution to osmolality of solutes, such as sodi-
um and glucose, that cannot move freely across cell
membranes, thereby inducing transcellular shifts in
water.? Dilutional hyponatremia, by far the most com-
mon form of the disorder, is caused by water reten-
tion. If water intake exceeds the capacity of the kid-

tention in the extracellular space of large volumes of
isotonic fluids that do not contain sodium (e.g., man-
nitol) generates iso-osmolar and isotonic hypona-
tremia but no transcellular shifts of water. Pseudo-
hyponatremia is a spurious form of iso-osmolar and
isotonic hyponatremia identified when severe hyper-
triglyceridemia or paraproteinemia increases sub-
stantially the solid phase of plasma and the sodium
concentration is measured by means of flame pho-
rometry.l.2 The increasing availability of direct meas-
urement of serum sodium with the ion-specific elec-
wode has all but eliminated this laboratory artfact.s

A common clinical problem, hyponatremia fre-
quently develops in hospitalized patients.s Alchough
morbidity varies widely in severity, serious compli-
cations can arise from the disorder itself as well as
from errors in management. In this article, we focus
on the treatment of hyponatremia, emphasizing a
quantitative approach to its correction.

CAUSES

Hypotonic (dilutional) hyponatremia represents an
excess of water in relation to existing sodium stores,
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EXTRACELLULAR-FLUID

INFUSATE INFUSATE Na* DISTRIBUTION
mmol per liter %

5% Sodium chloride in water 855 1001
3% Sodium chloride in water 513 1001
0.9% Sodium chloride in water 154 100
Ringer’s lactate solution 130 97
0.45% Sodium chloride in water 77 73
0.2% Sodium chloride in 5% dextrose in water 34 55

5% Dextrose in water 0 40
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RAL PONTINE AND EXTRA-
E MYELINOLYSIS: THE OSMOTIC
DEMYELINATION SYNDROMES

R J Martin

J Neurol Neurosurg Psychiatry 2004; 75(Suppl Il):iii22-ii28. doi: 10.11346/|nnp.2004.045906

disease affecting alcoholics and the malnourished.' The concept was extended from 1962

with the recognition that lesions can occur outside the pons, so-called extrapontine
myelinolysis (EPM). In 1976 a link between these disorders and the rapid correction of sodium
in hyponatraemic patients was suggested, and by 1982 substantially established. In this review we
discuss the clinical, pathological, and aetiological features of the disease, the dilemma facing
clinicians treating patients with severe hyponatracmia, and treatment opportunities.

Central pontine myelinolysis (CPM) was described by Adams and colleagues in 1959 as a

> OSMOTIC DEMYELINATION SYNDROMES: CPM AND EPM

Clinical manifestations

Central pontine myelinolysis (CPM)

Nothing has been added to the clinical description of CPM since the original report. The patient
has usually gone through a biphasic clinical course, initially encephalopathic or presenting with
seizures from hyponatraemia, then recovering rapidly as normonatraemia is restored, only to
deteriorate several days later. The initial signs of the CPM, which reflect this second phase,
indude dysarthria and dysphagia (secondary to corticobulbar fibre involvement), a flaccid
quadriparesis (from corticospinal tract involvement) which later becomes spastic, all from
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