HN Helpoxupyprum nm. akag. . BypaeHko :
OToeneHne peaHMMaLUMn N UHTEHCUBHOW Tepannu

[unep- ('MnoHaTpuemua B
HeupopeaHnmaumm




e Obbem KNeToK onpenenderca OCMONAAPHOCTbIO
nnasmbl ( = KoHUeHTpauuen Na).

e O6bem 3KcTpauenntonApHou xuaxkoctn (OTEK)
onpegendaetTca Koam4vyecrsom Na B opraHmnMime

OcmonapHocms rnaa3mel (Mmons/n) = 2 Na
+BUN+ Glucosa




comaTmnyecrkme CUCTtembl







ECF Osm = ICF Osm




remaTo-sHuUedainyecknin bapbep

ObmeH BoAbl U 3/IEKTPO/IUTOB

B ro10BHOM MO3rTe




O6bIHHbII7I MIOTHbIN KOHTaKT
Kanunnnap (tight junction)

nepuuuT

._';r"'
//MO3roBoM 2
SHAOTENNOLUT RaMMWUIJIAP ér_
|—
@)
(qv]

SHOOTENVOLINT

nepuumnT
=~
aCTPOLUTDI=

MeXK/1eToOYHas
wenb




Mepudepunuecknin cocyq - 64 A

MNepudepuryeckuin Kanunnap LiepebpanbHbli Kanunnsp
KneTtoyHoe Agpo ActpouunT

DeHecTpauma

MuToxoHgpuAa

[MHOUNTO3HAA BE3UNKYNa Mpocser

MexkneTouHasa wenb / Kanunnapa [MTNOTHbIN KOHTaKT




1. Yepes acTpouyut, noa CTPOrMm
KOHTPOEM (r/1H10K033,
aMuHokucnotbl, DJTIEKTPOJTNTHI)

2. CBoboaHo — 02, CO2, mMOYEBUHa,
cnupT



JINKBOP




e XopnonaanbHble cnaeteHua

e ECTb B 4X XXenyao4kax
e BbipabaTbiBalOT NNKBOP

e Obpa3yoT remaTo-IMKBOPHbLIN bapbep
e [IpoayKuma 500-700mn B cyTKHK



Na'. K’ CI~,
;. ..'h.

2,

o
-"‘




comaTmnyecrkme CUCTtembl







ECF Osm = ICF Osm




rnoko3a 50-75 mr/an
MpoTenH 18-41 mr/pn
O6Lee YUCNO KNEeTOoK 2-5 /n

Hatpum 137-153 mmonb/n
Kanuit 2.6-3.3 mmonb/n
Kanbuui 1.02-1.34 mmonb/n
MarHui 0.9-1.2 mmonb/n







[lynbcauma nnkesopa MPT




e [eHepann3oBaHHbIUW OTEK - HaKomMJieHne 2 —
3 N1 BOAbl B UHTEPCTULMA/IBHOM MPOCTPAHCTBE.

e [Ipn coneBon Harpy3ke Na HaKaniuBaeTcA B
MHTEepPCTUUMaAbHOM NpocTpaHcTee n BOAA

e BbineneHne Na BO3pacTaeT yepe3 HEeCKONbKO
CYTOK (mocne nocTyn/ieHna B OPraHusm)




RaK KneTKka coxpaHAaeT
06BbEM?



Ob6bem KNeToK onpeaenaeTca
OCMOJIAPHOCTbLIO Nnaa3moil -
KoHueHTpauuen Na




fMNnepToOHUYEeCKNN N30ToHUYecknin FMMNOTOHNYECKNN

P P




Solute
loss

<

Normal volume

Na+ K+ 2Cl— Regulatory Regulatory
volume volume
increase decrease




Osmolytes

Prolonged hypertonicity Cell swelling
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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




e Copbuton n NHosuton

* AMMHOKMNCNOTbI N UX NPOU3BOAHbIE
(anaHuH, TaypuH, NPOJNH..)

e MetunamuHsbl (betanH u rnmuepodocodar..




OpraHuyeckmue ocMonunTbl - bnuodusnyeckme u
BMoXMMmmMUyecKkme CBOMCTBA, NO3BONAIOT

HAKAMNJ/IMBATbCA B K/1IETKAX 6e3
CYLLLECTBEHHOIO M3MEHEHMA TOMEOCTa3a,
CTPYKTYPbI U PYHKLNN KNETOK




Carbohydrates

\ POLYOLS CYCLITOLS ANIONIC POLYOLS
Glycerol Sorbitol myo-Inositol Diglycerol phosphate
H>-C-OH
H>-C-OH  y,c.0oH |
| | H-C-OH
H-C-OH H-C-OH OH OH |
- (IIOH | | H-C-H
27" HO-(|:-H OH (l)
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| 0
H,C-OH S ,




Amino acids and derivatives

o-TYPES
Glycine Proline
N*H3
| N*H B
Heews . / \ 0
| HoC CH-C_
C \ | 70
/ \\ H2C _CH2
00

CYCLIC TYPES
Ectoine

B-TYPES
Taurine  Hypotaurine
N'H3  N'H3
H-(I,‘-H H-é-H
H-(lf-H H-(IZ-H
S0 s
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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,



Immediate effect
of hypotonic state
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Na nn. mmonb/n

KAMHUKa

135-145

Hopma

<125 nnn >170

COI'IOpO3HOe COCTOAHUE

<120 nan > 180

[eHepann3oBaHHbIE
CY0POXKHble Npunaaku/Koma




Na > 160 mmonb/n He3aBMCUMbIN

daKTOp pUCKa NeTaNibHOro ucxoda vy

NaunNeEHTOB B KPUTUHECKUX

COCTOAHUAX




Na > 145

N

Na — Hopma
Motepa cBoboaHOM BOADI

HA

Na —BbiBOAMTCA,
HO NoTepu BOAbl

Mot
PBoTa
MaHHUT

]

3apep:KKa Na
MnepToHnyeckKkue

p-pbl



[MNOTOHMYeCKas
Na < 135 mmonb/n

N

f'Mnosonemumyeckas
e lepnumnt anbaocTepoHa
eHatpuitypes (mo3rosoi
CONIb-TEePAILUIA C-M)

'MnepBonemunyeckasn
*Linppos
eCepaeyHas H-Tb
eHedpoTHueckuit c-m

N3oBonemunyeckas
e SIADH




NepBMUYHO NOBPEXAEHHbIN MO3T OT

aurnep/eunoHampuemuu
(baKTOpa BTOPUUYHOro nospexaeHuns)

Heobxoamm nporHo3 BIH !




[MNnepHaTpneMmnyeckmnm c-m:
e LleHTpanbHbIN HecaxapHbin Anabet

[MNOHaTpuemmyekne c-mMmbil.

e CMHAPOM HeaaeKBaTHOM ceKkpeuunu
Ba30MpeccuHa




narHoctunyeckme
KPUTEPUN:

e [1OJ/INYPUA Temn >3
MA/Kr/u

* [MnepHaTpnemma > 145
MMOANb/ N

[OpMOHaNbHbIE

HapyLweHUNA:

o NEOGULNT AAT

* KopTn3o/a = HopMma




Paraventricular

neurons \
o :

Osmoreceptors —

Supraoptic __ |\#
neurons

Optic chiasm

Aterior lobe

Pons

Baroreceptor input

Posterior lobe

Cerebellum




MoOHUTOPUHI BD romeocTasa;

MHDY3MOHHaa Tepanma npu Na > 145 mmonb/n

75— 100 mn/u - p-p 0,9% NaCL + 20 mmob
KCI.

[MTpn ann3oaax NOANYpPUM pacHeTHbin aepuunt
¥XuakKoctn - socnonHsaetca 0,9% NacCl/5%




Obuwee coaepXaHue Boapbl B opraHnsme = 0,6 x Bec
naumneHTa.

Nednunt cBoboaHon Boabl = 0,6 X BeC
nauunenTa) - [(0,6 x Bec naumeHTa)x (140/Na
aKTya/IbHbIN]

Bec nauueHTa = 75 kr, Na =154 mmonb/n.

edunumnt ceoboaHom soabl = 45 n—[45n x 140/154




[lpenapaTt Cnocob J1o3npoBKa Ha4ano
BBEeAeHUS nencTeuma
NlecmonpeccnH/ | BnpbickMBaHWe B 10 mKr 15 muH
Ha3a/bHbIN cnpent | HOCOBbLIE XOAbl
BasomupuH
NecmonpeccuH/ Per os 0,1-0,2 mr 20 MUH
MWHUPUH TabneTku




BO3MOHO MCNO/1b30BaTh:

* BO Bpems onepauuu;

B paHHeM nocseonepauvoHHOM nepuoae

° Mpu NPOANEHHOW ceAauun n nocaeonepaLMoHHOM
TOWHOTE (Mpu mpaHccgpeHoudasnbHOM docmyne

(54




e Temn KOppeKLMn OCTPOMN TMNepHaTPUemMmmn <

24 mmonb/n/cyT (£ 1 mmonb/n/u)

e Temn KoppeKLUnN XpOHNYECKOM
rmnepHatpuemuu < 0,5 mmonb/n/y, Ho He

6onee 8 mmonb/n/cyT




. -MNOHaTpMemunyeckmnm pacTeop

¢ - Il(OppeI.(Llll/Iﬂ pled)MLIIMTa K+ M Mg2+ v‘rilt);)mpcp_yaguHI'-S_
2LEE T
e - Obnapaer ymepeHHbIM K==

ollenavymBatoWmm spPeKTom

B BRAUN 5550
G- wnttuAchowdoH

~




MapameTp

Na* (Mmonb/n)
K+ (Mmonb/n)
Ca2* (Mmonb/n)
Mg2+ (MmMonb/n)
Cl= (Mmonb/n)
HCO5~ (Mmonb/n)
Naktar (MMonb/n)
Auerat (Mmonb/n)
Manat (Mmonb/n)
[iokoHaT (Mmonb/n)
Mmioko3a (r/n)

OcMonAapHOCTL
(Mmonb/n)

[MoTeHUManbHbIN
130bITOK OCHOBaHWN
BE,ot (MMONb/N)

Pacxog O, (n 0,/n)

*277 MMOnb /N1 — OCMONAPHOCTL 5% pacTBopa MoKO3bl

BHekneTo4yHoe

NPOCTPaHCTBO
NHTepcTuun- | T
anbHas
KpoBu
XWUAKOCTb
145 136-143
4 3.5=5,5
2.5 2,38-2,63
1 0,75-1,1
116 96-105
29 24
- 1-1,1
- 1
300 300
- -3-42,5

CrepogyH-
IVH
N3oToHN-
Yyeckumn

140
4
2,5
1
127

304

1,4

PuHrep

309

-24

0,0

PactBop

PuHrep MNoHo-

nakrart crepun
130 137
5 4

1 13,65

1 1,25
112 110
27 =
= 36,8
276 291
43 &3
1.8 1,9

Crepo-
pyHAVH
r-5

140
4
2,5
1
141

10

50

Hopmo-
¢pyHanH  [na3ma-
r-5 nut 148
100 140
18 5
2 —
3 5
90 98
38 27
= 23
50 —

299+27 7% 2531277 296

= +26
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«  [MpnumeHeHune 0,9% NaCl He npuBOAUT K
CBOEBPEMEHHOMN KOPPEKLUN TMNEPHATPUNEMINN

e [lpumeHeHne HopmodpyHAMHA - PUCK PE3KOro
CHUXeHunA ypoBHA Na

e Mpu ncnonbzosaHmun CrepodpyHanMHa BO3MOKHaA
6e3onacHaa KoppeKLua rmnepHaTpueMmm

e YpoBeHb K' nnasmbl nogaepXmBaTca Ha




e PactBop 5% [ ntoKo3bl - 278
MOCOM/ N

e[ noko3a = H,O + CO,



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




nogpexageHma mo3rdqa

[nneprankemus:

* YCMAMBAET auMa03 TKAHW MO3ra B 30HeE
noBpexaeHusn

* yBe/MYMBaET KOHLUEHTpPaLuto cBO6OAHbIX
paanKanos

® VrHeTaeT N\e)KHel\/’IpOHafleble CBA3U




= CI/IH,EI,pOM Hea,EI,EKBaTHOI\/'I ceKpeunn Ba3onpeccnHa

(SIADH - Syndrome of Inappropriate Antidiuretic
Hormone Secretion)

e Mosrosow Conbtepatowmin cunapom (CSW -
Cerebral Salt Wasting)




InarHoctnyeckme Kputepuu:

e BbiCOKM# Temn guypesa =3
mn/Kr/u

e Na nnasmbl <135 mmonb/n

[OpMOHa/IbHblIE

HapyLeHNA.

e

MunHepanoKopTUKONAHbIE
FOPMOHbI (?)




AdnarHocTtnyeckme Kputepum:

® OQIUrypUA, runoHaTpmemma < 135
Mmmonb/n

e YnenbHbin Bec moyn >1.020

[OpMOHaNbHbIE

HapyLeHNA.

.1 AAT

e KopTnson =~ Hopma

T, T,~HOopMma




CSW SIADH

OUK f’Mnosonemua<, f'Mnepsonemua
Aervaparauus BbiABNAETCA OTCYTCTBYET
LB J (<6 ™ nanm Hopma

CM.BOA,.CT.)




SIADH pa3BuBaeTca npwu:

MeHuHruTe

BHyTpuyepenHou runepTeHs3nm;

AHemun;

ApTepuanbHOM rMNoTeH3nun, boneBom CMHAPOME;
[lpumeHeHUn NpenapaTos:

Xnopnponamupg, nosbllaeT YyBCTBUTENbHOCTb NOYEYHbIX
PeLenTopoB K 3HAOreHHOMY Ba3OMNpPEeCCUHY;




e Heobxogmmo uckaoumtb CSW
e KoppeKuuna aHemumu

[pwn CTabn/IbHOM HEBPOJIOTMYECKOM CTaTYCE:

OTpuuaTenbHbIM BanaHC XKUAKOCTU

- BBOAUTbL He 6bonee 2/3 oT dGMn3nN0A. NOTPEOHOCTU KUOKOCTU =
1 n/cyT ana B3pocnbix (ona aeten - 1 a/m? [cyr)

- BHyTpuBEHHO - ToNbKO 0,9% NaCl
- AHTaroHuctbl V2 peuentopos JlnkcusantaH/TonsantaH
- MoHUTOpUHr: BanaHc ¥uakoctn, anypes, Na nnasma/moua,




e [lpu ocTpom HapacTaHMM HEBPOJIOTMYECKOM

CMMNTOMATUKM (Koma/cyaoporu)

n

e ObICTPOM U HEMPOAOMHKUTENBHOM U Na (meHee 24
4yacos)

Beoautca 3% NaCl -4mn/kr 8/B B TeueHue 15 -30




e Koppekuna OETMAOPATAUNW (0,9% NadCl,
3% pactBopom NacCl)

e ®yakop™M3oH (0,4 mr/cyt), N
peabcopbumnto Na B noveyHbIX
KaHaNbL,AX



[TPUHUMNbI KOPPEeKUnH
TMNOHATPUEeMunu

(oM3HaTpmemumn)



e YMmepeHHO BbiparkeHHas (125 < Na <135
MMOb/N)

e BbiparkeHHaa runoHatpuemus (Na < 125
MMOb/N) UK Pe3Koe CHUMKEHMNE YPOBHA
HaTpusa naasmbl (> 0,5 mmonb/uac) - omek
MO0320, B03MOM(EH /1eMasbHbIU UCXO0O0




e Ocmpasa aunnoHampuemua < 24 yacos

e XpoHU4YecKasa a2urioHampuemusa > 24 4yacos

UinNn Korga A/,mtTeJZibHOCTb HENU3BECTHAd




PaHHAA adanmayus (<24 yaca) [Mo30HAsa adanmayus (>24 yac)

| |

BbIXo/, 51EKTPOSIMTOB U3 KNETOK BbIXxo4, U3 KNeTKN OpraHnYecKmnx
MO3ra OCMOJINTOB

| |

Bo3moxKHa bbicTpan KoppeKuums

BbicTpan KoppeKkumna He 4onNycTUmMma.




-

OTtek mo3ra npu Na<125
MMOANb/N:

-cygoporu

yrHeteHne Co3HaHUuA

- BO3SMOXHbl ANC/ZTIOKaUNA U

\.

[Mpun 6bICTPON KOPPEKLUN
XPOHNYECKOWN TMNOHATPNEMUNI

-LLeHTpPa/IbHbIN MOHTUHHbIW
MWUENNHONN3

BK/IMHEHWNE

-3KCTpaI'IOHTV|HHbI171 MNETNHOJTU3




[MoBperkaeHmne benoro sewlLecTsa MOCTa
MO3ra, U Apyrux 3oH 6enoro Belwlecrsa mo3ra.

Central Pontine Myelinolysis (mnennHonns B
ob6s1acT mocTa) — NPUBOAUT K TETPaNapesy,
ncesaobynbbapHOMY CMHAPOMY




= OTCpOLIeHHaFI ANATrHOCTUKaA TMMNOHATPUEMNN,

e ConyTcTBYyHOLAA TMMOKCUA;

e CnnwKom bbicTpaa KoppeKkuma 40 HOPMO- UK
rmnepHaTpmeMmmm;

e ConyTCcTBYOLWMNN aNKOroan3m, runotTpodums;




TMMNOHaTPNEMnNH

e Temn KOppeKLUUN OCTPON rMNoHaTPpMemmmn < 24
MMOAb/n/cyT

e Temn KOppPEeKLUNN XPOHNYECKON TMNOHATPUEMUM

< 0,5 mmonb/n/uac, Ho He 6osiee 8 mmonb/n/cyT

e [lpu conyTcTBYOLWEN rTMNOKanuemun <4
mmonb/n/cyT




[TOHTUHHBIN
MUennHoNn3




[MTOHTUHHbBIN
MUNennNHONN3




[1-ka A-Ba, npu NOCTynneHnn B
MHctutyT Na -105 mmonb/n.
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[TaTonoroaHaTomMmmyeckoe
nccrnegoBaHue




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




npwu

THYHMT




[unepHatpuemmnsa - LleHTpanbHbIK
HecaxapHbin agnabet no 16%
nauneHTOoB




Koma (no wKane Mnasro <9 6annos);

[lepenombl OCHOBaHMA Yepena;
Hannuune KpoBM B XMa3maabHOM LIUCTEPHE

OcTpana cepaevyHoO-cocyancTaa HeaoCTaTOYHOCTb;
TpaBma rpyaHON KNETKK;

KpoBou3nnaHme B Kenyao04KoBYHO CUCTEMY MO3ra Y
neteu




[MpenmyuiectBeHHO «OCTpbIM» -pa3BMBAETCA B

1—10 cyTkn nocne HMT

TpaH3nTOpPHbIN — perpecc < 48 yac

Bbi3BaH OTEKOM rMNOTa/IaMO-TMNOPU3aPHbIX
CTPYKTYpP, HapyLLEHMEM BEHO3HOIo OTTOKAa Mo
BeHam ctebna runodumsa
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Normal braln

Proper therapy
(slow correction of the

hypertonic state)

Improper
therapy
(rapid correction

of the hypertonic
state)

Immediate effect
of hypertonic state

of organlc
\osmolytes

thgh osmolahty) !

Slow
adaptation

Rapid
adaptation




Anroputm Tepanuu HL octpbin nepuog TUMT

Ounype3 >300mn/4
B TeyeHue 3 yacoB

1 |

N36bITO4YHOE BBeAEeHME XXUAKOCTU
Mneprnvkemunsa, MaHHuTOnN

IHET
CmepTb mMo3ra? HecmonpeccuH 0.1mr - 0,5 mr
' - Anypes <200mn/y

IHET Na BocnonHaTe Aedmumt cBo60AHON BOAbI

OcM.“moum < 100 mocm/n; I
Na> 145 mmonb/n AOunype3s > 300mn/4

lﬂa I

BocnonHaTb < 50% pedvuuta cBo6oaHON BOAbI HECMonpeccthH/OA:hE\snr / 12 y
B TeyeHne 24 -36 4 OHTPOINL Na / 2 -6 p/eyT
fAa
Ounype3>300mn/y
Na/K* 6anaHc Xnakoctm Kaxable 4 4 HET

YcTpaHeHue npuYimnHbI
nonuypum

CHunxeHune Na £ 0,5 mmonb/y
KoHTponb an-toB /4 4
BanaHc xuakoctn /1 4



Ba30MNpecCnHa rnpu

PasBuBaeTca B 3 % HabatoaeHU

B 1- 3 cyT (noBpexaeHue runotanamyca)




CRERVIPESEBNIVANBESHNTeEHE IV

4UmT




npu

cybapaxHOMAaNbHbIX KPOBOU3AUAHUI
(CAK) (aHeBpM3maTHU4ecKoro reHesa)




e mnoHatpmnemma npu CAK 8 35% Haban.

e HecaxapHbin anabet npu CAK He 6onee 2,8%
HabA.

Wijidicks EFM. Et al, 1985; Shimoda et al,




PUCK pa3BUTUA TMIMTOHATPUEMUU BbICOK Y
naumeHToB ¢ «3 —4 6annamm» no XaHT-

Xecc, ¢ rmgpouedanbHbiM pacwimpeHuem ll|
X-Ka

[MNOHaTpUeMmnsa HesaBUCUMbIN GAKTOP
HebnaronpuAaTHoro ncxoaa npu CAK




Bbi6poc Mo3roBoro n npeacepaHoro
HaTpUnypeTu4yecKoro nentumaa

]

NMNonunypusa c notepen Na

4

TMNOBOJIEMUA n TMHMMOHATPUEMUA

. ]

Boiopoc AQI

Yctonuueas | U I'IOHATPI/I EMUA

npw Stroke1991;
otnocutrensHon HOPMOBOJIEMUA Nelrosurgery 1997

Wiileliales S5V, =t 2l




e Mcnonb3oBaHMe bNYyAKOPTU3OHA "
rMNepTOHNYECKOrO NaCl, onpaBAaHo ana

npeaynpexageHna " KOoppekunn rmnoHatTpmnemmnu
(Class Il; Level B)

e Connolly et al. Management of Aneurysmal SAH 2012




e [IpyMeHeHue rTMNOTOHUYHbIX PAacTBOPOB M AermapaTtauma He
onpasgaHsbl (Class lll; Level B)

e MOHUTOPUHI BONEMMYECKOro CTaTyCca C WCMOJ1Ib30BaHMEM
LIBl, 6anaHca XWOKOCTM, OMPaBAaHO, KakK W KOpPpeKuus
rMNOBOJIEMNUN COYETAaHUEM KPUCTANNOUAHBIX U KONJTOUAHbIX

pactBopos (Class Il; Level B)

e [loaaepaHue sysosemmnn n HopmanbHoro OLK
PEKOMEHA0BAHO, ANA NpeaynpeXaeHna OTCPOYEHHOMN
epebpanbHon nwemun nocne CAK (class I; Level B




(CROKIPEBBYITE BE R NTCEHENGAIR

Salt Wasting Salt Wasting
(MosroBown nenTua) (NnpencepaHbIn NenTua)

CAK




CneunduKa ropMOHaNbHbIX U BOAHO-
3N1EKTPONNTHbBIX HAPYLLUEHUX NP
nospexaeHnmn XCO obnactu
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YnaneHue
onyxosnu

A

[loBpexaeHne
XCO

% MonuropmoHanbHas
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Mo/AU20PMOHAsIbHOU HeoocmamoyHocmu
(ocnoxcHeHHoe meyeHue!ll)

e TpaHcgopmauyusa CUHOPOMOS

e Pa3sumue omeyHo20 CUHOpPOMA

rnosiuceposum




JapTepuanbHas runoteHsna peppakrepHas K
NMPUMEHEHNIO CUMMATOMMMETUYECKMX N-TOB U
MHPY3UOHHOMN Tepanuu;

JcructemHan BocnanutenbHasa peakumsa 6e3 npmMsHaKkos
MHPEKLMOHHOIO NpoLecca;

drunornMkemusn, runoHaTpuemms, rmnepKaamemus,
303UHOPUNUA;

JnonvopraHHaa guchyHKUUA;




0 MMnoTepmumsA BbipasKkeHHas U yCToN4YnBas
J Bpagukapgms
J Mapes KnevyHnKa

(1 OTeYHbIN CUHAPOM, MONNCEPOIUT

al T,, T, (6bonee yem B 1,5 pas HMKe HOPMbI)




—

HecaxapHbin
anaoet

OTeyHbIN
CUHAOPOM

N

HL +Conbrepatrowmm cuHgpom

— HecaxapHbin

anaoet

/

Bblpa)KeHHOCTb Haano4Ye4YHUKOBOW HEe4OCTaTOYHOCTHU

BbipaxXeHHOCTb rMnoTupeosa I
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Pa3suTtue
MHTEPCTULMANBHOIO OTEeKa

NerkKux —
100% Habn







CNOXHEHH TeyeHume rnysjon

e PaclWMpeHHbIN MOHUTOPUHI NOKa3aTtenen B3
romeocTa3a ([MoyacoBomn 6anaHc Xuakoctn, Na, K, B
nnasme Kaxgble 4 — 8 yac, oueHKa ruapatayum,
B3BELIMBAHME U T.A.) ANA PaHHEro NPOrHo3MpoBaHUA
BapuMaHTa AuMHamunkm BIH




e Koppekuuna aosbl FKCI' npenapaTtos n JI-TUPOKCUHA B
3aBUCMMOCTM OT BapunaHTa AMHaMUKK BIH, c yyueTom
KNMHUYECKOW KapTUHbl TOPMOHA/IbHOWU
HeaocTaToyHocTU. [lonyctumo ncnonbv3osaHune NKCr B
Ao3e ao 250 - 300 mr/cyT B coyeTaHmu c J1-
TUpoKCcMHOM A0 3 MKr/Kr

e PaclUMpPEHHbIN KOMMNJIEKC TEPANUN HOPMAU3YIOLLLNM
byHKUMo HKKT (/I-TUPOKCUH — TONIbKO 3HTEPaA/IbHAA




pa3BuUTME WU TPaHCPOpPMaLMIO

cmHapomoB BOH npu paznnyHoun

MNaTtonormMn mo3ra

[lporHo3 — OnTumunsunpyet UT




e [1nAa mnagliero AeTCKOro BO3pacTa XapaKTepHbl
rMaopoPUAbHOCTb TKaHEN, PYHKLUMOHANbHAA
He3penocTb cucTtembl BasonpeccuH — V1, V2

peuenTopbl, (Aisman PU, 1991; Correia T, et al., 1987; Gouyoh N, et al.,
1987)

e B aeTCcCKOM BO3PadCTe CHUXKEHA yCTOIZHMBOCTb K
OCMOTUYECKNUM U BOJIEMNYECKUM HAlrpPy3KaM (Jahring J,




BOH y nauMeHTKn c sSHTOAEepManbHOU KUCTOMN Ha
ypoBHe C3-C5 no3BOHKa

i M-BaP, 21 roa. bepemeHHOCTb 20 Hep
1 6.09 —ocTpo TeTpanaerna (MHTybauma)

1 9.09 — noctynuna B MHcTUTyT (OTA,
peaHnmaumnmn)

1 10.09 — TpaxeocTomuA

1 16.09 — «yganeHue skcTpameaynnapHou
onyxonun C3 —C5»

11.10 —lepeBeaneHa n3 NHctutyTta B LIPB
KocTpombl



R- rpyaHas KneTka npu NocTynaeHmnm







BOH y naunMeHTKU ¢ aKToAepManbHOU KUCTOMN Ha
ypoBHe C3-C5 no3BOHKa

i TeTpannerna, HapyleHne YyBCTBUTEIbHOCTU C
C5-6, anHO3, HapyLweHne G-Uunmn Ta3oBbIX
OpraHoB

1 ApTepmanbHada runoTeH3na (HopagpeHanmnH)
1 [Tonnypua + TnnoHaTpmnemma

1 [nneptepmma (HEMHPEKULMOHHOTO reHe3a)



Conb-TepALWMMN CUHAPOM NPU NOBPEKAEHNN CMTUMHHOIO
MO3ra

Original Article

Salt wasting, hypotension, polydipsia, and hyponatremia and the level
of spinal cord injury

JH Frisbie*'
'Spinal Cord Injury Service (128), Boston Healthcare Center, West Roxbury, MA, USA

Study Design: Case control.

Objective: To test the reported correlation of hypotension, polydipsia, and hyponatremia with
higher levels of spinal cord injury (SCI).

Setting: A Veterans Administration Hospital, USA.

Methods: The records of men who were paralyzed owing to trauma at any spinal cord level
with motor complete lesions (ASIA A or B) and who received an annual physical and laboratory
examination were reviewed for age, duration of paralysis, level of paralysis, blood pressure (BP),
serum sodium, and 24h urinary volume, creatinine, and sodium. Creatinine clearance and
fractional excretion of sodium (FcNa) were calculated. Spearman rank-order correlations (i)
were carried out,

Results: Patients were aged 25 to 88 years, median 56 years, paralyzed 2—61 years, median 26
years, with levels of paralysis ranging from C2 to L4, median T4, n=111. From lower to higher
levels of paralysis FcNa increased (0.4-7.3%), mean BP diminished (132—-66 mmHg), urine
volume increased (600-5400ml), and serum sodium was reduced (148-129 mEq/I) — r,=0.29,
0.49, —0.22, and 0.23, respectively. Increasing 24 h urinary volumes correlated with lower serum
sodium concentrations but higher creatinine clearance, r, = —0.28, 0.24. Increasing 24 h urinary
sodium improved creatinine clearance, rs=0.37. P-values ranged from <0.05 to <0.001.
Conclusion: Higher levels of SCI correlate with reduced sodium conservation, hypotension,
polydipsia, and hyponatremia. Greater water intake raises creatinine clearance but lowers serum
sodium. Greater salt intake increases creatinine clearance.

Spinal Cord (2007) 45, 563-568; doi:10.1038/sj.5c.3101984; published online 10 October 2006




Original Article

Salt wasting, hypotension, polydipsia, and hyponatremia and the level
of spinal cord injury

111 Habn

Mwuenonatmnyeckasa ¢opma CoNb-TEPSIOLLETO
CUHAPOMA

MATOIEHE3

HapyLwieHne cumnaTuyeckom MHHepPBaLU MM NOYKU
(nperaHrnnoHapHble BoNOKHA Th5-12)- cHU»KeHue
KPOBOTOKA B MO4YKax (AeHepBMpoBaHHAA NOYKa)

HapyweHune ¢yHKUMmM PAAC —CHUMKeHue
TYOYNAPHOU CEKpeLMn aHTUOTEH3UNHA |l U
NPOAYKUUN PEHUHA — CHUXKEHMe peabcopbumm Na
(FeNA> 2,5%)



Original Article

Salt wasting, hypotension, polydipsia, and hyponatremia and the level
of spinal cord injury

RIANMHUNKA

 ApTepuanbHaa rmnoteHsuna- lNoanypua-
[MnoHaTpuemmna-runosonemua -fonnamncua

*  ApTtepuanbHaa [MNOTEH3MA — KOMIMJIEKCHbIN
mexaHun3m (cHuxKenune OMNCC, runosonemms...

*  BbIXxoA4, OCMOTMYECKMN aKTUBHbIX BELLLECTB U
anbbyMMHa B MHTEPCTULMA/IBHOE MPOCTPAHCTBO
(Capillar Leakage)

«  @opmupyertca TKaHeBas rmnepruapaTaums
Ha $OHE r’MNoBONEMUU
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Salt wasting, hypotension, polydipsia, and hyponatremia and the level
of spinal cord injury

TEPATNAA

 6r/cyT noTpebHOCTb NOBapeHHOoM conn (Hopma 3
r/cyr)

 BocnonHeHue aePpuunTa }KUAKOCTU CONEBLIMMU
pactBopamm (+/- 10% NaCl)

- BasonpeccopHble npenapaTbl (HopagpeHaauH

™1 Once)

 [nntenbHocTtb / - 21 cyt



[1o Tepanun MUHEPANOKOPTUKONAHbIMU TOPMOHAMMU

O 10 11 12 13 14 15 16 17 18 19 20

CeH CeH CeH CeéH CeH CeH CeH CeH CEeH CeH CeH CeH

mHDy3ns mm[uypes —Na

142
140
138
136
134
132
130
128
126
124
122

Lf/LIONIN



Ha doHe Tepannm MMHEPaANOKOPTUKOUAHbIMU FOPMOHAMM
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2 [ [ [ [ [ [ i 131
21 22 23 24 25 26 27 28 29 30

CEH CEeH CeH CeH CeH CeH CeH CeH CeH CeH
i Hpy3na mE[uypes —Na



Conb-TepAaroLLUN CUHAPOM NPY
CMMHAaNbHOM NOBPEKAEHUN

ApTepuanbHaa rMNoTeH3nAa -
[Tonnypua — 'mnoHaTpuemma - lonnanncua

[unosonemma — OTeku



HWW Henpoxupypriav mm. akanemuka H.H. bypaenko

OTpenesnwve peaHuMaL M
VWL NSIiCuL U

BoaHO-3/1eKTPOJ/INTHbIE
HapyLleHUA

B HelipopeaHMMaUuMm

HM.A. CaerH 1 A.C. Topaues
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® Mo3r— OcmonapHoOCTb —
RoHueHTpaunAa Na

e CoOmaTnyeckume cucrtemol —
KoHueHTpauna Na u




NSICU.RU

Neuro
Surgical
Intensive




