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DYyHKINA COCYAUCTOIO 9HAOTEAUA

m Tonyc cocyaoB

u Peryadanmsa reMocrada v puOpUHOAN3A

B Peryasanysa COCyAMCTON HPOHUIIAEMOCTHA
# KoHTpPpOAB POCTA COCYAOB

B Peryaanysa BOCHAANTEABHOIO IIPOIIECCA



DYyHKIA COCYAUCTOIO 3HAOTEAUA

Dyakimd sHAOTEANSA OCHOBHBIE MEXAHMU3MBIL

ATpoMOoreHHOCTH cocyaucTon creakr | NO, PG12; t-PA, sxro-AA®Daza,
TPOMOOMOAYANH, aHHEeKCHH-11

Tpomborerrocts cocyaucron creakn | PAI-1, PAI-2, d. BuaareOpamaa,
TKAHEBOU TPOMOOIIAACTIH

PeryAdmms aAre3ny TpOMOOIIITOB P-ceaexrmm, E-ceaexrnm, ICAM-1,
VCAM-1
Peryaamms ToHyca cOCyAOB NO, PG12, EDHE, Suaorean-1,

Peryasmms pocta CoCyAOB VEGE, anrmocratiuHb!




DHAOTEAMAABHAA AUCHYHKITUA

AOCTATOYHO MHOI OIPAHHBIN HPOIIECC, OCHOBHBIMI IIPOABACHIIAMU
KOTOPOIO ABAAIOTCA CACAYIOIIE MOMEHTHI:

»  Hapymenue 6umopocrynmHoct NO

# ITospnmenne akruBHOCTH AIT®D Ha HOBEPXHOCTU SHAOTEAUAABHBIX
KAETOK

s JloBrireHne BBIPAOOTKH KACTKAMU 3HAOTEAN: SHAOTEAHA-1 11
APYIHUX Ba30KOHCTPUKTOPHBIX CyOCTAHIIIIA

m [Ipu TsoKEAOM HOPAYKEHNN IHAOTEAVS HAPYLIAETCA €T0
II€AOCTHOCTD, I B MHTUME HOABAAIOTCA YIACTKI, ANNICHHBIC
9HAOTEANAABHON BBICTUAKH (A€3HAOTEAU3AIIIIA)



IlaTrorenes aHAOTEANMAABHOM AMCHYHKINU

AKTHBAIINA CUCTEMHOIO e CucremMHas akTmBauus

BOCITAACHI T MOHoLUUTOB/MaKkpodaroB

AKTHBATINA HHALTNAPYEOIIIX  [loBpexaeHne MUKPOUMPKYIATOPHOrO pycra
daxKTOpOB

s HapyweHne TkaHeBou nepdysnmn

N3menennsa B cucreme

MUKPOLHAPKYASIIAN « @okKanbHble HEKPO3bl
TIpOAYKIINA XEMOKIMHOB 1  [loBTOpHasa akTMBauus pakTopoB
XEMOATTPAKTAHTOB MHUUUNPYROLLNX BocCcHaJieHne

MapruHanms (<IPUAAIIAHIE))
HENTPOPHUAOB K IHAOTCAHIO

Deitch E.A., Vincent J.-l.., Winsdor A. Sepsis and multiple organ dysfunction:
a multidisciplinary approach. W.B. Saunders; 2002



I'AnKOKaAMKC

MonocTe KanWnnAapa

e Nl ry
-5 ; ’.;/ 2 MK

. Ll o =i ; ' S e

Bernard M. van den Berg., Max Nieuwdorp, Erik Stroes, and Hans Vink. Endothelial Luminal
Glycocalyx. p. 689. In: Aird W.C., Ed. Endothelial Biomedicine, Cambridge University Press, 2007,
1500 p.



OcHOBHBIE KOMIIOHEHTELI TAMKOKAAWUKCA IHAOTCANA
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(I)YHKI_[I/I}I COCYAHUCTOI'O TAMKOKAAUKCA

[TOCTOSHHO OOHOBISIONIAMCS (PU3UICCKUN (PHIIBTP.

O0ecneynBacT HEMPEPHIBHOCTh TPAHCMEMOPAHHOI'O OOMEHA.
MecTo JoKaau3aluy THAPOIUTAYECKUX (DEPMEHTOB.
OcymecTBicHre (h)yHKIIUA IMMYHUTETA.

[IpenoTBpaliactT cruoanme, Caunaame, 1ehOpMaIuio

MHUKPOBOPCHUHOK IHPpHUAABAA UM JKCCTKOCTD.



MexaHO-XUMHUYECKHE IIPE00Pa30BAHNE BO3ACHCTBUE
KPOBOTOKA HA 9HAOTEANN

AHTUTpOMBOTHYECKME
A Steady laminar blood flow | thakTops!
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John J. Bergan, M.D., Geert W. Schmid-Schonbein, Ph.D.; Philip D. Coleridge Smith, ID.M., Andrew N.
Nicolaides, M.S., Michel R. Boisseau, M.D., and Bo Eklof, M.D., Ph.D.

N Engl | Med 2006; 355:488-498 August 3. 2006DOI: 10.1056/NE]M1ra055289



http://www.nejm.org/toc/nejm/355/5/
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bepeMeHHOCTE B 9HAOTEAU
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Pharmacol Rep. 2006;58 Suppl:69-74.
Endothelial dysfunction in pre-eclampsia.

Poston L.1.
Abstract

The repeated demonstration of biomarkers of endothelial cell and leukocyte activation has
suggested that the maternal syndrome of pre-eclampsia arises from a generalised maternal
inflammatory systemic tesponse incorporating a substantive component of endothelial cell
dysfunction. Reports of reduced endothelium dependent dilatation in isolated resistance arteries
and from non invasive methods in vivo indicate a major contribution to the systemic
vasoconstriction, characteristic of the syndrome. The recent discovery of raised concentrations
of soluble fms-like tyrosine kinasel(sFltl) and the soluble transforming growth factor beta (TGF-
beta) coreceptor (sEng) sEng which indirectly may compromise endothelial function, adds to the
growing list of potential origins of endothelial disturbance. Most are proposed to originate from
placental underperfusion and associated placental oxidative stress, although it is clear that not all
women with pre-eclampsia have reduced utero-placental blood flow, and other precipitating
factors, including dyslipidaemia and hyperglycaemia are likely to contribute. Endothelial
dysfunctlon unlike pre-eclampsia, does not resolve post-partum, and persistence of the defect
may underpin the increased risk of cardiovascular disease in later life.



http://www.ncbi.nlm.nih.gov/pubmed/17332674
http://www.ncbi.nlm.nih.gov/pubmed/?term=Poston%20L%5BAuthor%5D&cauthor=true&cauthor_uid=17332674
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Wang W et al. Hypertension 2012;60:712-721



Renal Effects of Preeclampsia
Kuang-Yu Jen and Zoltan G. Laszik
University of California, San Francisco,
USA

Fig. 1. Preeclampsia, light microscopy. The glomerular capillary tufts are distended with
closure of the capillary lumina due to swollen endothelial cells. The glomerular appearance
is slightly lobular. (Jones’ methenamine silver, x400) (Courtesy of Dr. Patrick Walker and
Nephropath, Little Rock, AK).



3ammura ¥ COXpaHEHHUE d9HAOTEANA IIPU IATOAOTHUU
OepeMEeHHOCTU

Cpoxm 1 BIA POAOPA3PEIICHHS

KOHTPOAD 1 KOPPEKIIHUA FEMOANHAMITKIA
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REPCAAPALNA
Y YENOBERA

HUMAN PERSPIRATION

B.H. Komes, E.C, Ilerpon,

B.J1. Heanosa, A.H. BonoGyen
__,-’ B Num:;\‘- :
' Abjmont | MO,EI,YJI bHAA H JOKAJbHAA
{ RARRRYECKAS OCMOPETYIAHA
4 TATOH0THA KAMHJIJIAPHOTO KPOBOTOKA
TPARCRATHLIRHO0
= CIICIHATH3HPOBAHHBIMH

IHIOTECIHATBHBIMH KJICTKAMH



KYCCHOHHBIM.

WccaenoBanus JIaHAMCA (1946) c MOMOLIBIO H30TONO3

MoKa3aJu, yro B TeUeHHE OJIHOM MgiHYT'bI :73% BHYTpUBeH-
1o BBEJeHHOH TsKeq0# BOJBI H 60% BHYTPUBEHHO BBelien-
HOrO paAHOAKTHBHOTO HATDHA MOKHAAIOT KPOBAHOE PYCio,
mepexofis B HHTePCTHUHABHOE MPOCTLaHCTBO H Pe30p6H-
pysich OTTYa 006pATHO B KpOBsSHOE PYCJO: -

J3ep (Oeser, 1951) mokasal, 410 BBEJIEHHBIH PafnoaK-
THBHBIA HAaTpUil B TeueHHe OJHOM MHHYTBHI Ha 609% mepexo-
IHT B HHTEpCTHIHAJIbHOE MPOCTPAHCTBO H OMHOBPEMEHHO
TaKoe JKe KOJTHYeCTBO €ro 00paTHO pe3opOupyeTcs B KPOBb.

To e camoe IpoHevornum .o Raru0AKTUBHBIM XJIOPOM, B
TO RPouin KaK nepeBukKeHHe BOJBI MPOUCXOMHT Euac ANICT-

gee. Orciola aBTOp Jejaer 3aK/IIOYEHHE, HYTO KaXK[BIC
20 MuH. MeXK1y KPOBbIO H MHTEPCTUUHAJNBHBIM MPOCTPAHCT-
30M 0OMEHHBaeTCsi KOJHYECTBO BOMBI, PaBHOE BeCy TeJd.
Wiawa roBOpS, B TeUeHHEe OJIHOM MHHYTBHI NMOKHZAeT KPOrR<
HOE PYCJIO, iiyrdie VIhTNAMUILTDANNY mraiil,  KDOBH, M
BO3BpalllaeTcs 00paTHO B KPOBSIHOE PYCJ0 H3 3KCTPaBa-
3a/IbHOTO NPOCTPAHCTBA, MyTeM Pe3opOLHH HHTEPCTULHAND-
HOI JKHJIKOCTH, KOJIHYECTBO KHMAKOCTH, paBHOe 00beMy LHp-
KVJAUMpYIOIeH MJa3Mbl KPOBH. '
K ananornysbiM pesyapraram npuiin Bepy, Pusep
Kponsuu (Burch, Reaser a. Cronvich, 1947), a takxke Mo-
peab  Mapya (Morel a. Marois, 1948). Ha OCHOBaHUM H3Y-




Peryasaima BOAHO-3A€KTPOAUTHOIO COCTABA




COXpaHeHI/Ie KUAKOCTHOI'O I1OMCOCTA3a

Ocmormmaeckas pCFYAHL[I/IH, COXpaHCHI/IC OCMOTHYCCKON

KOHIICHTPAIIAN KIAKOCTEN OpPraHM3MA

Peryasammsa o6bemMa, COXPAHEHUE OOBEMA KIAKOCTEH

PCFYAI/IPOBQ,HI/IC KIMCAOTHO-ITIECAOYHOIO paBHOBCCI/IH, COXpaHCHI/IC

peaKIIIm KIAKOCTEN OpraHMU3Ma.



Boccranosaeumne BOAHOI'O KOMITAPTMEHTA IIPU IeCTO3¢C

AOhNOTAL ~ 1
[py «pPaboTALIEM [Iprr <HEPAOOTAIOIIEM KEAYAOLTHO-

a\ Vg’ L I _.I{ LI L = AV TOE v, ICUH T 2 P
AENYHAOSHO=RVLLICHHOM TPERIE: KMIIICIHOM TPAKTC
' C [2 2 apaps T TR
= PEROS - 6e3 orpanmdenus " B\B — HOAMMOHHBII PACTBOD,
®  B/B— TOABKO KACTOUHBIE KOMITOHCHTEL KASTOLEILIS KOMITOHEEITRL HDOBA,
KPOBH. AABOYMUH
2 » O age JeCK 2FJAQT o R O = o
B DB\B — I'EeMOAMHAMUYCCKI 3HAYUMBIC B B\B— reMOAMHAMMYECKH 3HAYNMBIE
[IPEIMAPATH(HOPAAPECHAAUH, AOITAMITH, IPEIAPATE(HOPAAPEHAANH, AOIIAMITH,
HIITPATHL
ELATDITE) HUTPATHL)
\V/ > HC3 14 A - 3 194 -
m  MarresmaspHAS TCpanms ®  MarsesuaAbHAs TEPALIIA
| [ AV[DESS 60;\5,[% (| MA }{J’\:mr- ~ 1 7]
el fpSIs DOURBITC ° LA ASEC Anypes: GoAbiIe 4 MAKIAEAc



HKaaa (1886)
Buabsam-Arossd Byrepo.(1825-1905)






HudysuonHaa Tepanusa Ipu 3HAOTEAUAABHOU
AUC(PYHKIIUN 00yCAOBACHHOU I€CTO30M

D. Nerxkapsw, 1902

Jdy4mas MuAKOCTb AAA MHB-
eHLiM — coaenan soda, OTL &
po 10 rpaum’s XJ0pueTaro HaT-
pid Ha JUTPL;

BuytpikneroyHo

HEKYCeTHEHNAA coporepania samwbunia II09TH
B0 BeBXb eaywadxs Tpancdysile KpPOBH OB
Goake clomnoil TexHuRoH H COMHNTENLHBIMMA
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KoAAOMABI 1 3HAOTEAUH

Electron microscopy of cutaneous nerve fibres in Osmotic Nephrosis: Acute Kidney Injury With Accumulation of Proximal
Tubular Lysosomes Due to Administration of Exogenous Solutes

patients with HES-induced pruritus

a Schwann cell of a myelinated axon
with marked vacuolization |

intraneural macrophage (amow)

intranaural cedema and a macrophage
{arow) with storage vacuoles

Pathogenesis of HES-induced pruritus:
* Release of inflammatory mediators by HES containig cells (e.g. macrophages,

endothelial cells, keratinocytes, Langerhans cells)
* Histamine release (7)
Modified from Thelen 8. Verdnderungen an den Korialen Ner bei 5 e farm Prurifus in Folge
Hydroxydthyistirke-Infusionen. Thesis. Mainz,  Hautklinik [ berg-L i, 1993 144
Bork K, British Journal of Dermatology (2005),152, 1: 3-12

Filtration forces in the glomerulum

Massive tubular
cell swelling

Kidney biopsy specimen Normal proximal tubule (white arrow) with osmotic-nephrosis-like
lesions in most lbules (black arrow) in patient of hydroxyethylslarch gelatin group (3400, trichrome Masson),

Courtesy of L H Noél (Hopital Necker, Paris)
Prowle JR et al., Nat Rev Nephrol 2010; 6: 107-15

Cittanova ML e al, Lancet, Volume 348, Issue 9042, 1996, 1620 - 1622



IToamnonHasa nHy3HnOHHAA CpeAa

The least effects (or no effects) on electrolytes,
Balanced : . :
, melp  acid-base equilibrium, renal function,
solutions

systemic homeostasis

Organic

Nat K* Ca?* Mg?* CI SID :
anions

MU 130 4 109 28 28
(Ringer Acetate)

Plasmalyte |40 98 50 50
Sterofundin 145 27 29 29

170 | 73 ~100  ~100

Langer T, et al, Anaesthesiol Intensive Ther 2014; 5;350-60




IToamnonHasa nHy3HnOHHAA CpeAa

Peter A. Stewart (1921-1993); Brown University, Rhode Island

Independent factors regulating, in vivo,
acid-base equilibrium:

PCO, mEq/L ¢

150
Non-volatile weak acids [Atot]

Strong lon Difference
[Na*, K*, Mg?*, Ca?*, CI,

lactate™, etc]

Increase in SID —] alkalosis
Decrease in SID — acidosis




HUMAN ALBUMIN MOLECULE
1

Regulation of
fluid distribution

ONCOTIC

Solubilization and transport
Binding of endogenous and exogenous
compounds
Antioxidant
Free radical scavenging
and metal ion chelation
Capillary permeability
Interstitial matrix binding

Hemostatic effect
NO binding at Cys-34

Immunomodulation
Endotoxin binding, intracellular redox
state, TNF-a inhibition, PGE binding

Endothelial stabilization
Immunomodulation and antioxidant properties

Regulation of extracellular pH
Binding of H*

NON-ONCOTIC

Fig. 2 Oncotic and non-oncotic properties of human albumin. NO: nitric oxide; TNF: tumor

necrosis factor; Cys-34: cysteine-34




Pregnancy Related Acute Kidney Injury (PRAKI) -

OCTPOE ITOYECTHOE HOBPEHKACHIE CBA3AHHOE C
oepemenaOCTHIO. International Journal of Reproduction,
Contraception, Obstetrics and Gynecology Reddy KH et al. Int |
Reprod Contracept Obster Gynecol. 2015 ApryA (2):486-489

Normal Kldney Tissue Injured Kidney Tissue

TGF-B
Endothelin-1
Galectin-3
Nitric oxide
HIF

VEGF

growth factors

Netrin

" Widened interstitium prostagl andins
with fibrosis

Toll-receptors

Chawla LS et al. N Engl ] Med 2014;371:58-66
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