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MopyibHas U JIOKaJAbHAA
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KanHUIAPHOTO KPOBOTOKA
CHEeIHATH3HPOBAHHBIMH
HJOTETHAJBHBIMH KIE€TKAMH




Karxxaa (1886)
Buabsav-Aroabd Byrepo.(1825-1905)


//commons.wikimedia.org/wiki/File:William-Adolphe_Bouguereau_(1825-1905)_-_Thirst_(1886).jpg?uselang=ru




KYCCHOHHBIM.
" Ucenepopanns JI9HAUCA (1946) ¢ MOMORIBIOSUSGHONER
oit MuHyTH 73% BHYTpHBeH-

[moKasaJau, 4yTo B Teyenue OJH .
)y, BHYTPHBEHHO BBeJeq-

HO BBeIEeHHOH Ts12Kes0d BOJBI H 60
HaTpHS MOKHAAIOT KPOBAHOE PYCIIo,

HOTO paJHOaKTHBHOIO
nepexojid B HHTEPCTHIHAJBHOE POCTpaHCTBO H Pe3op6u-
pysich OTTYla 00paTHO B KpOBsiHOE PYCJIO: v

MoKa3aJ, 4To BBEJEHHbIH pajnoax-

J3ep (Oeser, 1951)
THBHbII HATpHil B TeyeHHe OJHOM MHHYTHI Ha 609% mnepexo-
IHT B HMHTEPCTHIHMAJbHOE NMPOCTPAHCTBO H OIHOBPEMEHHO

TaKoe JKe KOJIHYeCTBO ero 06paTHO pe30pOHpYeTCs B KPOBb.

To e caMoe Npoucyonum xx o A2anunAKTHBHBIM XJA0DOM, B
TO RPONA KaK repefiBHKeHHe BOJAbI MPOHUCXOMHT €ruc AnICT-

see. Orciofa aBTop JeJaeT 3aK/MIOYeHHE, HYTO KakK[bie
20 MuH. MeKIy KPOBbIO M HHTEPCTHLHMANBHBIM MPOCTPAHCT-
ROM OOMeHHBaercst KOJHYECTBO BOJBI, paBHOe BecCy Tena.
WNiaze roBops, B TeueHHe OJIHOM MHHYTBHI NMOKHZAeT KPOR<
HOE PYCJO0, 1yTor VahTnaAhUIbTDANINN N2l wpOBH, M
BO3BpallaeTcss 0OpaTHO B KPOBSHOE PYCJAO H3 3IKCTpaBa-
3aJIbHOTO NPOCTPAHCTBA, MyTeM Pe30pOLHH HHTEPCTHLHAD:
HOM JKHJIKOCTH, KOJHYECTBO KHUAKOCTH, paBHOe 00beMy ILHp-
K_VJ]}P(ipyIOLHeH [J1a3Mbl KPOBH. |
aHAJIOTHYHBIM pe3yJbTaTaM TMPHUILLI
Kpousuu (Burch, Reaser a. Cronvic%, 194?7)5? [;’af;:ell\)ﬁ(:f
peab 1 Mapya (Morel a. Marois, 1948). na OCHOBAHHH 13Y-




Mukpouupkynauus

= [IBM>XeHne KpoBu B
Kanunnsgpax

= [IBMXeHne nmmasbl B
Ha4vanbHbIX OoTAenax

nuMmdgarTmyeckoro pycna.

= [IBMXKEeHune Xnakoctu B
NHTEepCcTUUnanbLHoOM
NpoCTpaHCTBE

ApTtepuornbl- 00 30 MKM.

[MpekannnnapHble
aptepuonbl- 10 15 mKkm.

ApTepunosno-BeHynapHblie
aHacTomMoa3bl- 20-40 mMKM.

Kanunnnapbl- 2-18 Mkm.

[TocTKanunapHble
BEHYIbI-. 20-50 MK™m

Menkue BeHbl- 50 mKm.



Mukpounpkynsauus




B O1éx — ckonaeHue N30BITOYHOI0 KOAUYECTBA Y)KUAKOCTH B TKAHAX
(B mHTEpCTUIIMAABHOM IIPOCTPAHCTBE)

O HabOyxanue (BHyTPHUKAETOUYHBIN OTEK) — IPOHUKHOBEHUE
N30BITOYHOTO0 KOAMYECTBA JKHUAKOCTH BHYTPb KACTKH

m  daxkrTOopHI IATOr€HE3a OTEKA!
- IIOAOKHUTEABHBIM BOAHBIF OAAQHC

- IIOBBIILIEHHUE THAPOCTATUYECKOIO AABACHUA IIPEUMYIIIECTBEHHO B BEHO3HOM
OTAEAE COCYAUCTOTIO PYCAQ
- IIOHHKEHHE KOAAOHMAHO-OCMOTHYECKOIO AABACHUA KPOBHU

- ITOBBIIIICHHC KOAAOHMAHO-OCMOTHYCCKOI'O

- ITIOBBIITICHMC HpOHI/IHaﬁMOCTI/I KaHI/IAA}IpHI)IX COCYAOB

- HAPYIIEHHE OTTOKA AUMEI

. HAPYIIIEHHUE HepBHoﬁ " TWOPaABHOﬂ PETYAAIIIN BOAHO-2AEKTPOAUTHOIO
oOMeHa



The endothelial glycocalyx

Microvascular fluid exchange and the revised
Starling principle

J. Rodney Levick! and C. Charles Michel?2*
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First direct visualizations of the microcirculation In
human internal organs using OPS/SDF imaging.

Subarachnoid hemh. cortex

&

befre HV

-
after HV

Leukemia

Groner et al. (1999) Nature Med 5:1209

Mathura et al. (2001) The Lancet 58:1698
Spronk et al. (2001) The Lancet 360:1395
Pennings et al. (2004) Stroke 35:1284 y 2R ,
Meidema et al (2009) N Engl J Med 360: before and after chemotherapy




COXp AdHCHMNC 2 KNAKOCTHOI'O IOMCOCTA34ad

OcMmoTrgecKkas PEryAANI, COXPAHEHUE OCMOTHYIECKON

KOHIIEHTPAIAN KIAKOCTEA OPraHN3MA

Peryasmms o0bema, COXpaHEHITE 0OBEMA HKITAKOCTEHN

P@FYAHPOB&HI/I€ KICAOTHO-IIIEAOYTHOI'O PaBHOBECHA, COXPAHCHIIE

peaKImm KITAKOCTEN OpraHMU3MA.



Peryasaima BOAHO-3A€KTPOAUTHOTO COCTABA
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bepeMeHHOCTE B 9HAOTEAU

Pharmacol Rep. 2006;58 Suppl:69-74.
Endothelial dysfunction in pre-eclampsia.
Poston 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 response 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 (TGFEF-
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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Renal Effects of Preeclampsia
Kuang-Yu Jen and Zoltan G. Laszik
University of California, San Francisco,
USA
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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).




KoAAOMABI 1 3HAOTEAU

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

intraneural macrophage (arrow)
with marked vacuolization (arrows)

intraneural oedema and a macrophage
(arrow) with (orage v uoles

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

endothelial cells, keratinocytes, Langerhans cells)
« Histamine release (?)

Modified from Thelen S. Verd an den Korialen Ner bei istie Pruritus in Folge
Hydroxyéthylstérke-Infusionen. Thesis. Mainz, Ge : He ( Unit itét, 1993; 1-44

Bork K, British Journal of Dermatology (2005),152, 1: 3-12

Dickenmann M et al, Am J Kidney Dis 2008, 51:491-503

Filtration forces in the glomerulum

Massive tubular
cell swelling

Kidney biopsy specimen Normal proximal tubule (white arrow) with osmotic-nephrosis-like
lesions in most tubules (black arrow) in patient of hydroxyethylstarch -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



3ammura ¥ COXpaHEHHUEe d9HAOTEAUA IIPU IATOAOTHU
OepeMEeHHOCTU

Cpoxn i BUA POAOPA3PEIICHUS

KoHTPOAB I KOPPEKIIAA TEMOAUHAMUKI
ObbeM I Ka9eCTBO HH(DY3HIOHHO-TPAHCAY3HOHHON TEPAIIIN
MarmesnaAbHAA TepaIs

HedpopoTekums (aHTarOHICTE! KAABIIVA)
["ATOKOKOPTHKOMABI I MITHEPAAOKOPTHKOUABL
AcuprH
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HNudy3nonHasa repanus

D. Nierkxapb, 1902
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BoccraHoBAeHIIE BOAHOTO KOMITAPTMEHTA Opu MATOJSIOTUN
bepemMeHHOCTHU
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IMTosannounas cOanaHcupoBaHHas undys3uonuasn
cpeAa

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

systemic homeostasis

Organic

Nat K* Ca?* Mg2* 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




IMTosaunounas cbanaHcupoBaHHaA uudys3uonuasn
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 —p acidosis




15 20 pg/kg/mn

> Effets 31| et f2 combinés
Dobutamine

20 pg/kg/mn

1 SEinagiqueas) Risque de TACHYPHYLAXIE

Perfusion rénale (Diurése
/ . Iet hépatiqt(je ) Risque de VASOCONSTRICTION excﬁsive

4 pg/kg/ mn

Noradrénaline | Effets i1 |

Risque de VASOCONSTRICTION excessive

O S S SN S S S S P

0,02 0,07 1pg/kg/mn
Effets Effet g1

Adrénaline

Risque de TACHYPHYLAXIE

Risque de VASOCONSTRICTION excessive

ca
Acidose lactique - Baisse pHi
Effets arythmogénes: 10 a 20% des cas




AABOyMUH

HUMAN ALBUI;IIIN MOLECULE

Solubilization and transport
- Binding of endogenous and exogenous
compounds

Antioxidant
Free radical scavenging
and metal ion chelation

Capillary permeability
Interstitial matrix binding

Regulation of :
fluid distribution 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*

ONCOTIC NON-ONCOTIC

Fig. 2 Oncotic and non-oncotic properties of human albumin. NO: nitric oxide; TNF: tumor
necrosis factor; Cys-34: cysteine-34
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lNMoka3zaHus K NOCTOAHHOU NO4Ye4YHOMU
3aMeCcTUTesIbHOU Tepanuu

Onurypus (< 200 ms1 Mmoun/12 4acoB)

Anypus (< 50 m1/12 gyacoB)

Anunemus (pH < 7,1) u merabonnyueckuii aua03
A3zotemus (ypoBeHb MOYEBUHBI > 30 MMOJIB/JT)
['unepkanuemus (ypoBeHb K+ > 6.5 MMOJIb/i1)

ConyTcTByIOIIAs MTAaTOJIOTHSI OPraHoB (MIEPUKAPAUT, SHIEPaIonaTus,
HEeUpOMNaTus, MUOTATHS)

Hapymenue HaTprueBoro 6ananca (ypoBenb Na* > 160 unu
< 115 Mmomb/n)

['unieprepmust (> 39,5 C)

KnuHndecku 3HaYMMbIC OpTaHHbBIC OBPEKICHUS
JlekapCTBEHHBIE OTPaBJICHUS, MTOJAIOITUECS AUATU3Y

KoarynonaTtust noTpe0eHus: C BEICOKUM PUCKOM Pa3BUTHUS OCTPOTO
MTOBPEKICHUSA JIETKUX

Bellomo R., Ronco C. Continuos renal replacement therapy in the intensive care unit.// Intensive Care
Med (1999) 25: 781 - 789
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Booe b6bina 0aHa sonwebHas enacme

cmamb COKOM XXU3HU Ha 3emrie.
JleoHapOo 0a BuH4u



