OpraHbl, BbIMOMHSAKOLWNE
BblAeNnTENbHbIE PYHKLNN

Boiabixaembl it
BO3/1yX

Moua

[TuureBapurebHbIC
COK




[ToyemMy NOYKM B LIEHTPE BHUMAHUA?

TONMbKO MOYKM MOTYT BblOENATh Na™ 1 BOOY
CTpOIro B COOTBETCTBNUN C
NOTPEOHOCTAMU OpraHnu3ma

Camas He3HauuTenbHasi NaTonorns rnodyek
npmnBoAUT K HAPYLLEHNKO «KOYHUCTKN» OpraHnM3mMa

UacTto natonorua no4vek npnBoauT K
apTepuarnbHON rMnepTeH3nn

OkoH4YaTenbHas MoYa AOCTyNHa U AaeT
MHOPMAaLMIO HE TOJNTIbKO O COCTOSIHUM CUCTEMBbI
BblAENIEHNS, HO U BHYTPEHHEW cpeae
opraHuama



. BblaenutenbHas, NN 3KCKpeTopHasa, (hyHKUUSA
BbiBegeHMe KOHEYHbIX NPOAYKTOB a30TUCTOro oomMeHa

. Perynsaumnsa o6bema KpoBu n aptepmanbHOro
AaBreHus

. Perynauusa noHHOro cocraBa KpoBu

. Perynauna ocMoTU4eCKOU KOHLUEHTPaUunn KpoBu

. Perynauusa KNCNOTHO-OCHOBHOIO COCTOAHUA KPOBU
. Perynauusa aputponosa3a (CUHTE3 3pUTPONO3TUHA)
. Perynauusa cBepTbiBaHUA KPOBMU

. Perynauua obmeHa kanbuus

. Perynauua obmeHa 6enkos, nMnuaoB, yrrnesBoAoB

. BbipaboTKka OMonornyeckm akTMBHbIX BellecTB



HedopoH — CTpyKTypHO- QyHKUMOHaNbHaA eAuHULUA
MOYKHU
B 3penou noyke yerioBeka coaepxurcs

1-1,3 Mn He@gbpoHOaE.

MNeputyoynapHble 5
kanunnapel [MpOKcuManbHbIN

U3BUTOI KaHanel, AucTtanbHbIX USBUTOU

KaHalnely

Kancyna

MpaMble
cocyabl

MeTnsa MNeHne

-

CoﬁubaTeanaﬂ
Tpybo4Ka




Buabl HedbpOHOB

HOKCTaMe Ay nnsApPHbINA KOPTUKaNbHbIA
HedpoH

KOpPpKOBOE
BEWECTBO

Hapy>XHaA 30Ha
MO3roBoro
BelleCTBa

'._—-w__‘ d

BHYTPEeHHAA
30Ha
MO3roBoro
BelleCTBa




DYHKLUUUN OTOENIOB Nnpu
oOpa3oBaHUA MOYN

‘ =PunbTpayuua
=) =Peabcop6uusn
Q = CeKkpeLus

[E) =3BKcKpeLuus




KpoBocHabxeHune NMOYKU

MWUHYTHbIA 06beM KPOBW

2
2/ L

-

7T cepaye

0.4%




OPIrAHHbIV KPOBOTOK U

NMNOTPEBJIEHUE KUCITOPOLA

KPOBOTOK KPOBOTOK
MJ1/100 r MuH MJI/MUH nuM/100 r
MHUH

MOYKA 420 1260 267
MO3T 54 750 147
KOXKA 13 460 15
CK MBIIIIA 27 840 72
CEPIIIE 84 252 431



Camoperynsauymsi no4evyHoro
KPOBOTOKa

B npegenax konebaHun ALl ot
80 — 180 MM pT.CT.

KPOBOCHabXeHne noyek
OCTaeTCA NOCTOAHHbIM
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Kancyna

BoymeHa

NMoaounTbl

AdpchepeHTHan
apTepuona

Kanunnsapbl

Tok
KpoBU —»

KaHaneL,

ShcpepeHTHAA
apTepuona




[TogouunTbl

(a) The epithelium around glomerular capillaries is modified into podocytes.

Bowman's capsule

Efferent

arteriole . ! : Capsular epithelium
\ > i . == /

\8%« _ Proximal

(b) Micrograph showing podocyte foot
processes around glomerular capillary.

Afferent ~ N\ .
L \ o 7\
arteriole Vi Glomerular
/ ' ' capillary

Lumen of
Bowman's capsule




OBuxywaa cuna Knyoo4ykoBou punsrTpaumnn:
adpdeKkTuBHOE (DUNbTPALMOHHOE

pasnexHuve (®L)

®oO=11-(OuH 1+ Kanc. 1)
70 - (30 + 20) = 20 mm pr.cT.




ITor npouecca dounstpauunm

180-200 nutpoB b6e3b6enkoBoun
nnasmbl — (ynsrpadpunsrpar)/
CYTKM

OcmMmoTnyeckas KOHUEHTpPaund = OCM.KOHL. MNJjia3Mbl

KonnyecTtBeHHOW XapaKTepUCTUKOU npouecca
domnnsTpaumnm ABNAETCA CKOPOCTb KIyOO4YKOBOM
dounnerpaunn (CK®P) — B Hopme 125 mn/mnH



Y neten oobemMm punsTpaumn
3HAYUTESIbBHO HUXKE

1. MNnowagb puneTpyrowen memopaHsbl

2. 'NpoHnUaemocTb uneTpa

3. Huskoe aptepmnanbHoe gaBneHue

4. HU3KNN NOYEYHbIN KPOBOTOK




@J) 99% nnasmbl
%" BosBpauwaercs
noYkamm B KPOBb

Sppepernmuasn apmepuona

flepumybynspibie
Kanunnspb

— >

20% obbwema o (190
hunbTpyerca V \&Q 19 % S0LEMa ‘ (

peabcopbupyerca

\

\

Kananbupt ,K 1% nnasmbi

Heghpora . aKCKpeTupyeTcs
Kancyna boymena g A

Achchepermuas
apmepuona Cocyducmbiil knybouek

/)J‘D 100% - 06'eM Nnasmbl,
57 npoTekatowen yepes
athepeHTHYHO apTepuony




Peabcopbuunsi — obpaTHOEe BcacbiBaHUE
Cekpeuuns

I‘nmxuza N

[Na*!
- K+ P
Cl” ]

P[H,0

MoueBuHa

MoveBuHa C




KonnyectBo peabcopbupyemomn
XNOKOCTU NO oTaenam HedpoHa

[MpokcumanbHas
60%

Netnu NeHne 40%

:Z::;;:f;;ﬂ:ﬂ | OuctanbHasa 10%

@ =CeKkpeuusa
[E) =3kckpeuus Co6v|paTen bHbIE

Tpy6oukun 10%




[TpokcumanbHas peabcopbuns -
obnuratHas

« Knetka
NpoKcUManbHOro
KaHanbua




Buabl nepeHoca

L

Kanunnsap

e

MEXKNETOYHOE
NPOCTPAHCTBO

i
KOHTaKaT

‘ganwkanbuaﬂ

MeMDpaHa

1. A2

HPOCBET KaHalibLla

1 TpaHcuennonsapHbIn
2 napawennonapHbIv




[Tpouecc peabcopbunn HaTpus
annKkanbHbIA NepPeHOC B
NPpOKCUMarbHbIX KaHanbLax

« Na kaHanbl.

* C nomoLbto koTpaHcnoptepos (AK,
[MoKo3a, Kanun n xnop)

 OBMeH Ha MOHbI Bogopoaa

» BMecTe ¢ bukapboHaTamu




[TlepeHoc c bukapboHaToMm : NPOPUNLETPOBaHHbIN

bukapoboHar, obpasyroumncs CO2

B Npoceere
KaHanbLa
4300 M3aKB
Na™ € —1 Na " hia 6ukapboHaTa B
: 3 F B CYTHM
MpothmnnbTpoBaHHbIA I “ 3900
6ukapboHaT H,CO; H,COy peabcopbupyerca
B NPOKCYMAsIbHOM
| L CA ’H cA oraene
CO, AT — - -y CO, M o e CO 400 - B
t 37 AUCTasIbHOM
E{;, 70-540
Nat+ o - ———— Nat @ Nat M3KB,/ CYTHM
- F_ o -+ Ht Ht KUCNOT B
HED;&: HECS i  KaHa”nbLax
HoBbIi | H +HA .
BbukapboHar '
P H,CO, 20 - 40
3IKCKpeTupyeTcs
n B BUAE
: — N TUTPYEMbIX
COZ'S' ———— CO, KUCNOT
ﬁ [ i —




ba3onartepanbHbIi NepeHoC
Hatpuin/ kanueBbIn Hacoc

'u— L § 2

g

AK ’-ﬁ ~
MpocBeT NpokcumanbHoro + -
KaHanbua Na+ Nat

Na+ KaHanbl

KoTpaHcnopT ¢
rnokoson n AK
OOMeH Ha UOHbI H+
C 6ukap6oHaToM




MexaHn3mbl TpaHcnopTa Apyrux
peabcopbupyembix BELLECTB

* [ NtoKo3a - KOTpaHcnopT , Nopor Ang
rnoko3bl 11 — 12 mmonb/nnTp - anypes

 AK - KoTpaHcnopT

« benkn (HU3KOMONeKyNApHbLIE) 3K30LUUTO3



| ISOOCMOTUYECKNI
nepeHoc
BOAbI

OcmoTn4eckast KOHUEHTpaLuns
ynetpadunsrpata = 300 mocmonb




NTor npoKCUMaribHOM
peabcopbLmnn —

1. ocTanacb TpeTb NPOPUNLTPOBAHHOIO,

2. N3MEHWUNCSl COCTaB — HET OPraHuKu,
peabcopbupoBanocb 65% HaTpus

3. He naMeHumnacb ocMoTnyeckas
KOHLIEHTpaLus




[nctanbHas peabcopobums

 PeabcopObuusa B netne eHne

e Peabcopbuuna B AuCTanbHOM U3BUTOM
KaHanbue

e Peabcopbuuna B coonpaTternbHbIX
TpyboukKax




Peabcopobuusa B netne lNeHne

CBoOMNCTBA aNUTEnNna HUCXoasiLWwero u
BOCXOASLLEro KoneHa:

HUCXoasILLIee — NponyckKaeT
TONbKO BOAY,

BOCXogdLllee — akTUBHO
NepeHoCUT HaTpun, HO He
NponyckaeTt Boay




MexaHn3m peabcopbuunn HaTpus

* AnnkanbHag membpaHa -

HaTpueBble KaHanbl, HaTpun/H
obmeH, Na"K™2CI

» bazanbHaga membpaHa - Na
NepeHoOCUTCHA akTUBHO C MOMOLLIbHO
Hacoca




Na+|
K* P
Cl- |

P[H,0l_

MoueBuHa

 MoueBuHa C g




PaboTaet NnpoTUBOTOYHO-
NMOBOPOTHO-YMHOXUTENbHAR
cucrtema

B HUCXoOdLWeM KorneHe — OCMOTUYECKOE
KOHLEHTPUPOBaHNE

B BoCcxoasdaLwwem — ocMoTU4Yeckoe
pasBegeHne Mo4u




U3 npoKCcuManbHbIX
KaHanbLeB nocrynaer
M300CMOTUYHAA Nyasme
Xuakoctb (300 mocm/n)

Peabcopbuua MoHOB
NOBbIWAET OCMOTUYECKYHO

BbICOKasi OCMOSNIAPHOCTL RoMISHTRALUMIO
BHEKINeTOYHOM XUAKOCTH e PCTNAN MOsToBoro
cnoco6cTByeT BbiXoAy BOAbI B g BRIACETBA NOSCK
HUCXOASILLEM OTAeNe neTenb

H,0

H,0 / | WUoHbI aKTMBHO

Bbixoa BoAbl NOBbIWAET ‘ 222320263)":?:,;
OCMOTHYECKYIO KOHLIEHTPaLUIo C nerﬂnl: Fenn é“
KaHanbLeBOW XXUAKOCTH

B HUcCXoAaAleM oTaene nertesnb




N3ameHeHne ocMOTUYECKOU
KOHLUEHTpaLun

HUCXOAsLEe KONIEeHO

.
AUCTaNbHbLIN
! #3BMTOMN KaHaneu,
Y -
300 l valst o 1100 BOCXoasuee =300

| KONeHo

NaCl
600

NaCI

”.‘

1200

1400

nerns lFeune




Tor peabcopbunn B netnsax ['eHne
* ocTanochkb okono 20 nuTpos,

e DernkoB, IMHKO3bl, aMUHOKUCIIOT HET,
* eCTb HaTpuin, okono 10%,

e €CTb MOYEBWHA, XJ10p, BOAA, NOHbI
BOJOpOaa,

* BCE, UTO HACEKPETNPOBAIIOCb .

e OcMmoTHYecKas KOHLIEHTPpaUUA XNOKOCTU —
150 - 200 munnunocmons/nUTp




Peabcopbuusa B AncTaribHOM
N3BUTOM KaHarnbLe

« Peabcopbupyetcsa okono 10 nutpos

* 9% Bcero npodunebTpPoOBaBLLErocs
HaTpus

* Peabcopbuus
dakynbTaTUBHaA

° PerJ'IFILI,VIFI - dJ1IibAOCTEPOHOM




MexaHn3m peabcopbuunn HaTpus

* AnnkKanbHasi MeMbpaHa -
HaTpueBble KaHanbl U HaTpUnU/H
oOMeH

» baszanbHaa membpaHa - Na
NEPEHOCUTCS aKTUBHO C MOMOLLIbIO
Hacoca




Perynaumna
peabcopbumnm
HaTpUA
anbJoCTEpPOHOM




tOkcTarnomepynsapHbI annapar

... A

bapopeLenTopbl Mputocswas
4 apTepunosia KﬂyGOHKa

‘ﬁ; ey Kancyna W HaYano
e aeal Al POKCUMAanNbHOro
4 KaHanbua HeppoHa

MnoTHOEe NATHO
AUCTanNbHOro
KaHanbLla
HedpoHa

™ BbIHOCSILLLAA apTepuona
Knybouka
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MexaHn3m OencTBmsa anbaoCTEPOHA
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I deKkTbl anbJoCTEPOHA:

« Na KkaHanbl anvkanbHOU MemMbpaHblI,
* MUTOXOHAPUN U AT,
* HACOCHI.

T.0. nog BNUAHMEM anbaoCTEPOHA
HaXoOATCA BCce 3Tanbl ANCTanbHOro
nepeHoca HaTpus.




Peabcopbuusa B
cobunpaTenbHbIX TPYOOUKaXx

« Hatpun — 1-4%

 MoyeB1Ha — c Boaou

* [IpOHMLI@EMOCTb aNUTENUSA ONg
BoObl perynupyetca AQl




Perynaumna
peabcopbumnm
OCMOTUNYECKM

cBOOOOHOM BOAObI
aHTUONYPETUYECKUM
ropmoHom (ALI)



MNapaBeHTpUKyNApHoe
AApO

HenpocekpeTopHble
HEeNpPOHbI

Cynpaontnyg
Aapo

MNnoTtanamo-
runocusapHbIA TPaKT

AneHorunodcgpus

Heuporunodcpus

ApTepuna

&

AAl

(BasonpeccuH)
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HenpoHbl
runoTanamMyca

YBenuyeHue
peabcopouum




MexaHuam gevicteua ALl

nuTenvin NHTepcTmym-
cobunpaTenbHbIX anbHasa
Tpybouek XNIOKOCTb

T ; : [ mozrosoro

£2 ‘ : BEWECTBa

AR MOYKMN.
cobupatenbHbIxX 600 MOCM
Tpybouek

OcMOMONAPHOCTb

ynbTpadunsTpaTta

300 mocm. H,0

SK30UNTO3
H,O
; L i MembpaHHbI
MNOTHbIE KOHTaKTbI, = - peuentop ALl

HenpoHuLaemble
AndA BoAbl.




I dektol Al

e anuKanbHbI 3OdEKT . aKBaNMOPUHbI U
BE3UKYnbl C BOOOW

* DasanbHbIN 3P@PEKT: aKTUBaLMS
rmanypoHmgasbl, paspbixneHune Al —
obrieryeHme TpaHcnopTa BOAbI




« Alll' — co3gaeT BO3MOXHOCTb
TpaHcnopTa OCMOTUYECKN CBODOHOW
BOAbI

 Boga nonget TonbKo No rpagueHTy
OCMOTUYECKOU KOHLUEHTPAaLUK




KOHUEHTpUpOBaHNE MOYN

MOYKN YerioBeka B HOpMarnbHbIX
YCIOBUSX NPOU3BOASAT
rMNePOCMOTMUYECKYIO MO OTHOLLEHUIO K
nrasmMe KpoBM MoMy, T.€e. paboTaloT B
PEXNME KOHLIEHTPUPOBAHMUSI:
OCMOJISPHOCTb OKOHYaTENBLHOU MOYN
koneonetca ot 600 go 900 mocm/n, T.
€. B 3 pa3a MOXEeT NpeBbILLaTh
OCMOJISIPHOCTb Msia3mbil.




CTpyKTypa

B npouecce oCMOTUYECKOro KOHLLEEHTPUPOBaHUS
MOYM MPUHUMAIOT y4YacTUeE:

1. netnga [eHne,
2. cobuparenbHasa Tpyoka,

3. cocydbl U MHTEPCTULIMN MO3rOBOIo
BELLEeCTBa,

KOTOPbIE PYHKLUMOHUPYIOT Kak eaAnHasa NOBOPOTHO
- NPOTMBOTOYHO-MHOXUTENbHAA CcUcCTeEMaA.




KOHUEHTpUpOBaHNE NPOUCXOONT
B cobupaTtenbHbIX TPyOOo4Kax

[leTnn 'eHne co3galoT ycrnosusa ans
KOHLIEHTPUPOBAHUA

MHTepCTULMIN CRYXUT
OCMOTUYECKUM «MarHUTomM» Ans
BOAb|

Cocyabl — cbpoc Boabl U HAaTPUS




[1pouecchl, npoTeKkawLlne B
KaHanbLuax

NaCl NaCl H,O H)0

cobupatenbHas

Tpybka
KOPKOBOrO

AWNCTANbHBIA
WU3BUTOW KaHaneu

300

cobuparensHas

TPpYEKa MO3rOBOrO
cnos

1400

aKTUBHbIW
TpaHcnopT
NacCUBHbIN
TpaHCnopT




NTOor — KOHUEeHTPUpOBaAHME MOYN

P

= KaHanbueBas
XUOKOCTb: , : KopkoBoe
300 mocM/nuTp : | BellLecTBO

Mo3sroBoe
BelLeCTBO

CobupatenbHan
5> TpyOKa

C | ™~ lMNeTnsa HedpoHa

H,0 “|

H,0 “

H,0 “’*’"/1 v

Mouya - no 1200 MmocM/nNUTp
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[lepeHoC HaTpua B BOCXoAdALLEM OoTaene
netenb [ eHNne co3naer

KOPTUKO-MeayNApHbI
OCMOTUYECKUN TPAOUNEHT




* [lonoBMHa ocMOTUYECKOU
KOHLIEHTpaLUX MO3roBOro
BelllecTBa obycrioBrieHa
MOYEBUNHOW




Mo4yeBunHa

* [poHnLaemocTb cobupaTenbHbIX TPYOOK And
MOYEBUHbI YBEMNNYMBAETCA B HMXKHEM OTAENE.

* 4acCTb YXOAUT C BOOOW, YacCTb C MOMOLLIbIO CBOUX
NepeHoOCYMKOB

* MoueBunHa yBeNMMUYMBAET KOPTUKO-MeOYNNSAPHbIN
OCMOTUYECKUN rpagmneHT. Ha gonto MoYeBUHbI
NPUXOOUTCA OKOJI0 NONOBUHbLI OCMOTUYECKOM
KOHLEHTPAaLUUN NMHTEPCTULMNS ( TOSNTbKO Ha BbICOTE
aHTnaunypesa,1450mocmonb — npenen
KOHLIEHTPaLUWUN XNOKOCTU B HUCXOASALLEN NETNE)




KpyroobopoT MO4YeBUHbI

NeCi  NaCl H,0 H,0

£ NaC
100 b 80 / 150f /"
/' )

! \300;\\/’7 H, O

o0da13amag
aogoxdox

\ — - L»
= ¥ | NaCl
HUCX0AAWEe KONEHo e —— /*\ 2
1 H3BMTOMN KaHaneuy

100 ' pocxogsuwee 300
KONneHo

| cobuparensHas

\ TPyOKa

>

|

\

041239Ma4d a0901£0N

ql— MOY4YeBHMHA
] 1400

AKTUBHbIN
Ipaucnom




3Ha4yeHne peabcopbLunn B NeTne
KNE

« CriaceHune HaTpusd 1 BoAbl

« Co3gaHne KopTUKO-MeaynsapHoOro
OCMOTWUYECKOro rpagneHTa

 JloByLlKa ONs MOYEBUHbI




Y neten oobemM NPoKCUManbHOW
peabcopbLunm 3HAYUTENBHO HUXKE,
a aucrarbHOU - BblLLE

1. HeT weto4yHon KaeMKu B KieTKkax
NPOKCMMAanbHOro KaHarnbLa

2. KopoTtkne netnun eHne

3. Bbicokaga aktuBHoctb PAAC

Harpy3ka HaTpuem npuBoAUT K
oTeKam




[TOYKM HOBOPOXAEHHbIX

NnpoAayuMpyoT
rMMMNOTOHNYECKYIO MOMY.

1.
2.

3.

netnu leHne nmeroT MEHbLLUYIO OAJINHY

He NMPOHMUKAIOT rNy60KO B 30HY MO3roBoro
BellecTBa.

KoifinyeCtBoO MOY4YeBUHbLI BO BHYTPEHHEM
MO3roBOM BellecTBe NO4YkKu B 3 Pa3a MEHblle,
YeM Yy B3pPOCJIbIX,

NMOYKM HOBOPOXAEHHbLIX U rPYAHbLIX AeTeun
HevyyBCTBUTENbHbI K Aaencteuio A4l



Bce doyHKUMKY NMOYKN
NPMONMXatoTCA K YPOBHIO
B3POCIIbIX KO 2 roay XU3HMN,
OKOH4YaTeNnbHoe popMmnpoBaHme
3akaH4ymBaeTtca Kk 14-16 rogy
XXN3HMN.




