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ik WbhPE

OpraHbl, BbINONHAKOLWME BblaenuTeribHble
yHKLUN, Ha3biBakOTCSH
BblaenUTernbHbIMU, UNTU 3KCKPETOPHbLIMMU.

K HUM OTHOCHATCS:
NMOYKMW,
rnerkue,
KOXa,
NneYyeHb,
Xenyno4yHo-KULWEeYHbIU TPaKT.



Jleckue u eepxHue
ObIxamesibHbIe rnymu yoarsom U3

_ OpeaHu3sMma:
YrMeKUCnbIn ras;

2. BoAy;

OOSIbLUMHCTBO apoOMaTU4YeCKNX BELLeCTB, Kak,
HanpumMep, napbl 3dunpa n xnopodgopma npu
HapKo3e, CUBYLUHbIE Macra npu ankorosibHOM
ONbAHEHUU;

4. 4epes CNn3ncTyro 000NOYKY BEPXHUX
OblXaTernbHbIX NyTEW BblAENAETCA MOYEBUHA,
KOTopasa pasnaraeTtcs, onpegenss
COOTBETCTBYHOLLMWX 3anax aMmMnaka,;

cnuanctasi 060n04ka BEpXHUX AblXaTerNbHbIX
nyTen cnocobHa BbIAENATbL MOA U3 KPOBM.



lNe4dyeHb U )XesnnyOOYHO-KUWEeYHbIU
mpakm 8bI8005IM C XK€Ybt U3
op2aHu3ma:

PS4 KOHEYHbIX NPOAYKTOB 06MeHa remornobuHa v apyrux
nopdUPMHOB B BUIE XKeNMYHbIX MUTMEHTOB,;

KOHEYHble NPoaYKTbl 0OOMEHa XonecTepuHa B BUAE XeN4YHbIX
KUCHOT;

neKapcTBeHHble npenapaTbl (aHTUOMOTMKN), BpoMcynbdanenH,
beHonpoT, MaHHUT, UHYMNH 1 AP. NPOAYKTbI pacnaga nuilieBbIX
BeLllecTs,

BOAY,

BellecTBa, NOCTYNUBLUWE C NULLEeBapUTeNnbHbLIMU COKaMU U
Xenublo,

COJIN TAXEJbIX METAlJ10B,

HEKOTOpble NnekapcTBEeHHbIE NpenapaThl U AA0BUTbIE BellecTBa
(MOPMUN, XMHWH, canuuunaThbl, pTyTb, NoA4),

KpacuTteru, ncrnorb3dyemMble aid ANarHoCTUnKHu 3aboneBaHUi
XesJtyaKa (MEeTUneHoBbIU CUHUN, UNU KOHIoOpOT).



=

Koska ocyuwecmerisem ebioeriumeribHyHo
QYHKUUIO 3a cHem oessmeribHocmu
10Mo8kIX U 8 MeHbWelU cmerneHu calibHbIX

ok wnNE

KeJles.
[lomoekle xene3bl yoasnsirom:
BOAY,
MOYEBUHY, C CeKpemoMm caJibHbIX
MOYEBYIO KUCNOTY, JKesie3 u3 op2aHuU3Ma
KpeaTuHuH, eblidesissromcsi
MOJOHHYIO KACTOTY, 1. cBOBOAHbBIE XUPHbIE
COMW LWENOYHbIX METANMOB,
0cobeHHO HaTpus, KNCIOoTbl;
7. OpraHu4yeckue BeLLecTBa, 2. NpoayKTbl obMeHa
8. NETy4ume XUPHbIE KUCMNOTHI, NOJIOBbIX TOPMOHOB.
9. MUKPOINEMEHTHI,
0. MEenCUHOreH,
1. amMunasy U LLENOYHYI0

gocghamaa3sy.



e DYHKUUUN, CTPOEHMUE K
KpOBOCHabXxeHne novyek



OYHKUNU NMOYEK

1. BbigenutenbHas;

2. HeBblgenutenbHble PYHKLUUN
°* MHKpeTOpHas;

e MeTaborninyeckas.



WHKPETOPHAA PYHKLIUA
MOYEK

* PeHuH;

* PUTPOMNOITUH;

e ButamuH D3 (KanbuuTpuron);
* YpoKMHa3sa;

e [IpocTarnaHgouHbI;

* BpaAUKUHWH.



METABOJIMNYECKAA
PYHKUUA

MeTabonunuyeckaa ¢yHKUMA MOYEK 3aKn4yaeTcsa B
nogaoepXaHMm BO BHYTPEHHEW cpene opraHusma
NOCTOAHCTBA OMNpeAeneHHOro YpPOBHA WU coOCTaBa
KOMMNOHEHTOB OenkoBoro, yrfneBoAHoOro M nUNUOHOro
oOmMeHa.

[Toykn pacwennarT dunbTpyrowmeca B MNOYEYHbIX
KInyboukax  HM3KOMOSEKYNSApHble  Oernku, nenTtuabl,
rOpMOHbI 40 aMUHOKUCIIOT U BO3BpaLLatoT NX B KPOBb.

[Touka obrnagaeT cnocobOHOCTLIO K FrikoKOHeoreHesy. [lpu
OJINTENbHOM rofiogaHum rnosioBUHa NOoCTynaruwen B KPoBb
[MOKO3bl 0bpasyeTcsi MoYKamu.

YyacTtue no4ykm B obOMeHe nunmnaoB 3aKno4YaeTca B TOM, YTO
CBODOOAHbLIE XUPHbIE KNCIOTbI B €€ KIeTKax BKOYarTCs B
cocTaB TpuauunrnuuepuHoB un chocchonmnmuaoB U B BUAE
9TUX COeaNHEHUN NMOCTYNatoT B KPOBb.



BoigenutenbHas, nnu
9KCKpeTopHad, PYHKUUA

Pezynsiyusi 800H020 6asiaHca 1 COOTBETCTBEHHO 0bbeMa
KPOBW, BHE- N BHYTPUKIIETOYHOW XXNOKOCTU
(BontomMoperynsauuns) 3a cHeT UsMeHeHns obbema
BbIBOOMMOW C MOYOUN BOAbI.

Pezynsiyusi nocmosiHcmea ocMomu4ecKo20 0aeJsieHus
XUOKOCTEN BHYTPEHHEN cpedbl NyTEM U3MEHEHUS
KOonn4yecTBa BbIBOAUMbIX OCMOTUYECKM aKTUBHbIX BELLECTB:
COonew, MOYeBUHbI, MOKO3bI (OCMOoperynaums).

Pezaynsiyusi UOHHO20 cocmaea xudkocmeu
8HympeHHeU cpedbl U UOHHO20 basiaHca op2aHU3Ma
nyTem n3bnpaTtenbHOro MU3AMeHeHUs 3KCKpeLMn NOHOB C
MOYOU (MOHHaA perynaums).

Pea2ynsiyusi KUCJIOMHO-OCHOBHO20 COCMOSIHUSI NYTEM
9KCKpeLumnn BOAOPOAHbIX MOHOB, HEMNETYYNX KUCMNOT U
OCHOBaHUMN.

3awumHas pyHKyUsi: yoarneHne u3 BHyTPeHHEN cpeabl
opraHmama 4y>xepoHblX, TOKCUYECKNX BELLECTB.



CtpoeHue HebpoHa

* 1. HaunHaeTcs HepPOH C NoYeYHOro (ManbnurueBa) Tenbua,
KOTOPOE COAEPXKUT KIyDOoUYEK KPOBEHOCHbIX KanunnsapoB. CHapyXu
KIyOO4KM NOKPLIThl ABYXCNOMHOMU Kancynowu LLymnsaHckoro -
boymMmeHa.

* BHYTpeHHAS NOBEPXHOCTb Kancyrbl BbICTaHa anuTennanbHbIMU
KneTkamun. HapyxHblin, nnn napuetarbHbIW, IMCTOK Kancyrbl
COCTOMUT N3 6a3zanbHON MeMOpaHbl, NOKPLITON KyOM4eCcKumMmmn
anuTennanbHbIMU KNeTKaMyn, NepexonsiliumMuv R anMTenum
KaHanbLeB. @ ®

ManbnurmueB Knybdouyek
1 - MpuHoOcALWan apTepus.
2 - Kancyna.
3 - MNMonocTb Kancynol.
4 - Kanunnspobl.
5 - BblHOCcAWaa apTtepus
HedpoHa.




* Me>|<u,y ABYMA JTIMCTKaMU KariCyribl, pacnosyioxXeHHbiM B BUOe
Yalln, MMEeETCA LeES1Ib UM NONOCTb KaNncCyJibl, riepexoadllad
B NMPOCBET NPOKCNMallbHOIO OTAEs1a KaHal1bLiEB.

CTpoeHue n KpoBocHabxeHune HedppoHa

1- Knybouek.

2 - Kancyna.

3 - A.efferens.

4 - A.afferens.

5 - [NpokcmanbHbIM N3BUTOW KaHareu.
6 - INetnsa leHne.

7 - CobupaTtenbHas Tpybka.




2. MpoKcuManbHbIV OTAEN KaHanbLeB HaYNHaAEeTCS U3BUTOMN
4yacTblo, KOTOpas NepexoauT B NPSIMYI0 YacTb KaHanbua. Knetku
NMPOKCHMMaIbHOIo OTAENa MMELOT LLIETOYHYIO KaeMKY U3
MWUKPOBOPCUHOK, 00palLleHHbIX B NPOCBET KaHarnbLa.

3. 3artem cnegyeT TOHKaa HUCXoAALWwas Yyactb netnu NeHne,
CTEHKa KOTOPOW MOKpPbITAa MITOCKUMU 3nNuTeNnanbHbIMM KNETKaMU.
Hucxogsawmm otaen neTnu onyckaeTcs B MO3roBoe BELLECTBO
MNOYKK, MOBOpaYMBaeT Ha 180° U NepexoauT B BOCXOASLLYIO YacTb
neTnun HedpoHa.

4. lnctanbHbIN OTAEN KaHanbLEeB COCTOUT U3 BOoCXoAsiLleun
yacTtu netnu FeHne n MOXeT UMETb TOHKYIO N BCerga BKoyaeT
TONCTY0 BOCXOAALLY0 YacTb. OTOT OTAEN NOAHUMAETCA A0
YPOBHS Knybo4Ka CBOEro e HedopoHa, rae HadnHaeTCcs
AUCTanbHbIM N3BUTOMU KaHaneu.

5. [lnctanbHble N3BUTbIE KaHamNbLbl Yepes3 KOPOTKNU CBA3YHOLLMA
OTAesN BrnagatoT B KOpPe NoYeK B coonpaTternbHbie TPYOOUKM.

6. CobupartenbHbie TPYDOUKM ONYyCKatOTCA N3 KOPKOBOIO
BeLLECTBA MNOYKK B rNyOb MO3roBOro BELWECTBaA, CIIMBAOTCA B
BbIBOHbIE MPOTOKN N OTKPbIBAOTCS B NOMTOCTM MOYEYHOMU
FIOXaHKMW.

7. No4veyHble NoxaHku OTKpPbIBAKOTCA B MOY4Y€TOYHUKWN, KOTOPbIE
BMagakT B MOYEeBOU NY3bIPb.



Mo ocobeHHOCMSAAM NTOKanu3auuu
Ks1y604YKO8 8 Kope rnoYekK, CTPOEHUS
KaHanbLeB 1 0CODEHHOCTAM
KpOBOCHaOXeHus pasnuyatoTt 3 Tuna
HEMPOHOB:

e cynepduumanbHblie (MOBEPXHOCTHbLIE),
* MHTPAKoOpTUKarbHbIE
* lOKCTaMeaynngapHble.



OcobeHHOCTN KPpOBOCHa0bXeHUS
noYyex

* 1.[lpuHocawasn (adhdepeHTHas) apTepuosria BXoAUT B KIybo4dek n
pacnagaertcs Ha Kanunnsapbl, KOTopble, CMBasiCb, 00PasyloT BbIHOCALLYHO
(adbdbepeHTHYIO) apTepuony. [lnameTp npuHocsien apTepuosbl NoYTH B
2 pa3a bonblie, YeM BbIHOCALLEU, HTO CO30aET YCNoBUSA ANs Noaaep>KaHns
HeobXxoaMMOoro apTepuarnbHoOro gaeneHust (70 Mm pT.cT.) B KIyOouKe.
MbleYyHasa CTEHKa Yy NPUHOCSLLEN apTePUOrbl Bbipa)XKeHa ny4ylle, Yem y
BbIHOCSILLIEW. OTO AaeT BO3MOXHOCTb PErynsuum npocseta NpUHOCALIEN

apTepuosbl.

« 2. BblHOCALLaa apTeprona BHOBb pacnagaeTcs Ha ceTb KanunnsipoB BOKPYr
NpPoKCcMManbHbIX U AUCTaNbHbIX KaHanNbLeB. ApTepunanbHble Kanunnsapbl
nepexoasit B BEeHO3Hble, KOTOPble, CNMBAsICb B BEHbI, OTAAKT KPOBb B HMXKHIOH
MONyH BEHY.

* 3. OCoBEeHHOCTbLIO KPOBOCHADXeHMA rKkcmameodyisiIIPpHO20 HehpPOHa
SIBMSETCS TO, YTO adhdepeHTHaa apTepuona He pacnagaerca Ha
OKOIoKaHanbLUeBY KanuiinapHY CeTb, a 0OpasyeT npsiMble COCYyAbI,
KOTOpble BMEeCTe C netnen [eHne cnyckarTcsa B MO3roBo€ BELLECTBO MOYKU U
y4acTBYIOT B OCMOTUYECKOM KOHLIEHTPUPOBaAHNN MOYMW.




Perynauua no4ye4yHoro
KpOBOTOKa

[Tpouecc moyeobpaszoBaHus TpebyeT co3aaHns NOCTOSAHHbIX
YCINOBUN KPOBOTOKA. ITO obecrnevynBaeTcsi MUOreHHbIMU

MexaHn3Mamu aymope2ysuuul.
[Mpn NoBbILLEHMN AABNEHUS B MPUHOCSLLIEN apTeEpUore ee
rnagKkue MblLLLbl COKpaLLalTCsl, YMEHbLLIAETCS KONMNYECTBO
MOCTYNaLLEN KPOBM B KANUINSAPbI U NPOUCXOAUT CHUXKEHME
B HUX AaeneHus. lNpun nageHnn CUCTEMHOIO AaBNeHus
NMPUHOCSLLINE apTePUOrbl, HANPOTMB, PACLLUMPAIOTCS.

Kny6o4koBble Kanunnsapbl Takke YyBCTBUTENbHBbI K
aHIMOTEH3UHY I, npocTarnaHanHam, 6pagvkuHUHaM,
Ba30MPECCUHY.

Bnarogaps ykasaHHbIM MeXaHM3MaM KPOBOTOK B MOYKaXx
ocTaeTcsl MOCTOAHHbLIM MPY U3BMEHEHUN CUCTEMHOTO
apTepuanbHoro aaeneHus B npeaenax 80-180 MM pT. CT.
OpHako npu psiie CTPECCOBLIX CUTYaLMn (KpOBOMOTEPS,
SMOLIMOHAIbHbIA CTPECC U T.[.) KPOBOTOK B MOYKaX MOXET
YMEHbLLATbCS.



FOKcTarnomepynsapHbIN
annapar

CtpoeHue
FOKCTarnomMmepynspHoro
B arnnaparta nodek
@ ® e 1 - [IncTtanbHbIn
KaHaneu,
e 2 - A.afferens.
@ @ . 3 )

FOkcTarnomepynsapHble
KINeTKu (CUHTe3
peHUuHa).

* 4 - boymeHoBa kancyna.

Mopdonorundeckun KOI'A obpasyeT kak 68 TEeyAneﬁf&rﬁBBCTopOH bl
KOTOPOro COCTaBIISIET noaxoasiias K Krnyoouky adpdepeHTHas 1 BbixoasLlas
adopepeHTHaAa apTepmrosibl, a OCHOBaAHUE - Crieunanm3npoBaHHbIN y4acToK
CTEHKU N3BUTOMN YacTn AUCTarIbHOro KaHarnbLa - MJ0THOE NATHO (macula
densa).




MexaHU3MbI
Mo4Yyeobpa3oBaHuUA

MoueobpasoBaHMe OCyLLECTBMNAETCA 3a CHET TpeX
nocrnegoBaTenbHbIX NPOLECCOB:

1. kKnyb6o4ykoBou chunbTpaLnm
(yneTpadounsTpaunn) Bogbl
HU3KOMOJSTEKYNAPHbIX KOMMNOHEHTOB M3 Mia3mbl
KPOBW B Kancysy no4e4yHoro Knyodoyka c
obpa3oBaHMEM MNEPBUYHON MOYY;

2. KaHanbueBOU peabcopbuuum - nporecca
obpaTHOro BcacbiBaHMSA NPOdUNLTPOBaBLLUNXCS
BELLECTB 1 BOAbl N3 MEPBUYHON MO4YN B KPOBb;

3. KaHanbLUeBOW ceKpeuuum - rnpoLiecca nepeHoca
N3 KPOBU B MPOCBET KaHarbLIEB MOHOB U
OpPraHM4YeCcKnx BELLLECTB.



Knyboykoeasi punbmpauyusi

« dunbTpauns Boabl U HU3KOMONEKYISIPHbIX
KOMIMOHEHTOB M3 Mna3Mbl KPOBU B MOMOCTb
Kancyrbl MPOUCXOANT Yepe3 KIyOO4KOBbIN,
VNV [IOMEPYNAPHbLIN, PUNLTP.

Basement membrane

[ noMepynapHbIN PUNLTP UMEET 3

cnos:

1. 3HAOTEeNManbHbIE KIeTKU
Kanunnsapos, = ¢

2. 0OasanbHyr MeMOpaHy il %

3. 3nuTenuu BUcueparnbHOro b g ;@

NMINCTKa Kancynbl, UJin
NnONOIIATKIL

Podocyte
foot process

Filtration slit



CocTaB nepBUYHON MO4U OOYyCMNoOBIEH
CBOWUCTBaAMMU MIOMepPYNAPHOro douneTpa.

B HopmMme BMecTe ¢ BOAOU (pUNLTPYHOTCA BCE
HMU3KOMOJSIEKYNSAPHbLIE BELLECTBA, 3a UCKITIOYEHUEM
bonbLien Yactn 6enkoB 1 POPMEHHBLIX NIEMEHTOB
KpPOBMW.

B octanbHOM cocTaB ynsTpadunstpara 0rm3ok K
nnasme KpoBMu.

[lpu Hepornamusx, Heghpumax rnopbl Mepsrom
ompuuamersibHbIU 3aps0, 4Ymo rnpusooum K
MPOXOXXO0eHU Yepe3 HUx MHoaux berikos. Takue
geujecmea, Kak 2eriapuH, criocobecmesyrom
80CCMaHOo8/1IEHUIO aHUOHHbIX JTOKYCO8, a
aHmubuomuku, Haobopom, ymMeHbWwarom ux
Hau4due.




OCHOBHbIM ¢hakKmopoM, CrOCOOCTBY LM
npoueccy hbunbTpaunmn, ABNAeTCA AaBrieHue KpoBu
(rmgpocraTnyeckoe) e kanusanaspax kiyb60o4koe.

K cunam, npenatcteyrowmm cpunbTpaumu,
OTHOCUTCSA:

* OHKOTWYeCKoe gaBrieHne 6enkoB nnasmbl KpOoBIA

* AaBlrieHne XNaKoCTun B NMNOJ1I0CTU KalCyIribl |<ny6oq|<a, T.C.
nepsn4HON MO4N.

Pdunbtp. = Prugp. - (PoHk. +PMoun)

« T.e., puneTpaunoHHoe gaeneHue coctaengdet: 70 - (30 +
20) = 20 MM PT.CT.



CKOPOCTb KNNYBOYKOBOW
OUINBTPALINA

KonnyectBeHHOW XapaKTepUCTUKOU npoueccd puneTpaumnm aBnseTcs
CKOPOCTb kKnyb6o4ykoBou chunsrpaumnm (Ma/MuH), Kotopada onpenensercd
NyTemM CpaBHEHUS KOHLUEHTpaL N onpeaeneHHoro BeLLecTsa B nriasme Kposu u
Mouye. [1ns 9Toro ncnonb3yrTCs BELEeCTBa, KOTOpbIe ABNATCA
doM3MONOrMYeCKU MHEPTHBIMWU, HETOKCUYHBIMW, HE CBA3bIBAOLWLMMNCSA C
benkamu B nnasme KpoBu, He peabcopbmpyoLLMMUCS B MOYEYHbIX KaHarbLax
N BblAENSOWMMNCA C MOYOW TONBbKO NYyTEM OUNLTPaUnU.

Taknm BeLLeCTBOM ABMAeTCH nonumep PpPyKTo3bl MHYNUH. B opraHusme
YyerioBeKka MHYITMH He obpasyeTcs, No3ToOMY AS19 U3SMEPEHUSA CKOPOCTU
KIy©0o4KoBOW (bunsTpaunm ero BBOAAT 8HympueeHHO. 13amepeHHas ¢
NOMOLLbKO MHYIMHA CKOPOCTb KITyOO4YKOBOW hunbTpauum HasblBaeTcAa Takke

KO3¢¢MQMEHTOM oYumLLEeHUA OT UHYITNHA, Ui KIMMpeHCOM UHYJTUHA:

C =M _xV/IM , mn/MUH
nH nH UH
rae C - KNMMPEeHC MHYNuHa,
M . - KOHUEHTpaUKWs NHYIMHa B KOHEYHOWN MOueE,
[1 . - KOHUEeHTpaums HynuHa B nnasme,
V - 06bem mo4n B 1 MUH.

B HopMme y My>X4UH ckopocmb Kily6o4ykosou hunbmpauyuu cocmasrnsem 125
MJ1/MUH, @ Y XeHWUH - 110 MJ1/MUH.




KaHanbueesasi peabcopbuyusi

* [lepBnyHaga mo4a npesBpaLlaeTcs B KOHEYHYIO
Mo4y briarogap4a npoueccam, KoTopble
NPOMNCXOOAT B NOYEYHbIX KaHarnbLax v
cobupaTtenbHbIX Tpybo4dkax. B noyke yernoseka 3a
CYTKu obpasyetcs 150 - 180 11 punbrparta, nnu
nepBMYHOU MOYU, a Bblaendetcsd 1,0-1,5 11 Moyn.
OcTanbHas XXMOKOCTb BCAaCbIBAETCS B KaHarbLax u
cobupaTernbHbIX TPybo4Kax.

 KaHanbueeasi peabcopbuus - 3To npoLecc
obpaTHoro BcacbiBaHUA BoAbl U BelecTB U3
coaepxaliercs B npocBeTe KaHanbLieB MO4un B

numdy U KpoBb.




ObpaTHoe BcacbiBaHME MPOUCXOOUT BO BCEX
otaenax HedopoHa:

« 1. OcHoBHast Macca Morekyn peabcopbupyetca g
pokcuMaibHOM omaoesie HedopoHa. 30eCb NPaKkTU4eCKn
NOSTHOCTbLIO abcopbUpyTCA aMUHOKUCNOTHI, [THOKO3a,
BUTaMUHBbI, BENKN, MUKPOSSTIEMEHTbI, 3HAYNTENBHOE
KonnyecTtBo MoHoB Na*, ClI', HCO,” n MHOrne apyrue BelecTBa.
PaHee cyumarnu, Ymo pea6cop5uu;7 8 MpoKcumarsibHou Yacmu
KaHarnbuya sierissemcsi obsisamersibHou (0bnu2amHyou) u
Hepezayrnupyemou. B Hacmosiwee sapemsi 0oka3aHo, 4mo OHa
peaynupyemcsi Kak Hep8HbIMU, makK U 2yMoparibHbIMU
gakmopamu;

« 2.B nemne [eHne, ducmarnbHOM omaoersie KaHasabua u
cobupamersibHbix mpyboykax BCacblBaOTCS IMEKTPOSINTLI U
BoAaA.

« bonblioe 3Ha4YeHne B MexaHn3amMmax peabcopbumm Boabl U
MOHOB HaTPUs, a TakKe KOHLEHTPUPOBAHUA MOYN UMEET
paboTa Tak Ha3biBaeMor MOBOPOTHO-NPOTUBOTOYHOM
MHOXWUTESIbHOU CUCTEMDI.




floeopomHoO-npomueomoYyHas

cucmema

* [1loBOPOTHO-NPOTUBOTOYHASA CUCTEMA
npencraBfieHa napannenbHO pacnofioXeHHbIMA
KoneHamu netnu [eHne n cobuparensHoun
TPYOOUKOW, MO KOTOPLIM XXUOKOCTb ABUXKETCH B
Pa3HbIX HanpaBleHUAaxX (MPOTUBOTOYHO).

o ANUTENUN HUCXOAOSLLEero otaena neTnu
nponyckaeT BoAY, a aNUTENNN BOCXOASILLIETO
KoneHa HenpoHuLaem ang Boabl, HO cNocobeH
aKTUBHO NEPEHOCUTb NOHbI HAaTPUSI B TKAHEBYHO
XWOKOCTb, a Yepes3 Hee 0bpaTHO B KPOBb.

* B npokcnmanbHOM oTaene nponucxoguT
BCacCblBaHMeE HATPUA U BOAbl B 9KBUBANEHTHbLIX
KonmyecTtBax 1 Moya 340eCb U30TOHMYHA Nnasme
KPOBMW.



B Hucxopsawem otaene netnm HepoHa
peabcopbupyetrca Boga, UM Moua
cTaHoBUTCA 6onee KOHUEHTPUPOBAHHOM
(rMnNepTOHNYECKOMN).

OToava Boabl MPOUCXOAUT MacCUBHO 3a
CYEeT TOro, 4YTo B BOCXOoAsdlleM oTaene
OAHOBPEMEHHO OCYLLEeCTBNAeTcs
aKTUBHas peabcopOdbLMs MOHOB HATPUA.

[TocTynag B TKaAHEBYIO XWOKOCTb, WOHLI
HaTpUsa MOBbLILLAKT B HEN OCMOTUYECKOE
OasneHne, TeM CcamMblM CNOCOOCTBYS
NPUTATMBAHNIO B TKAHEBYID XWOKOCTb
BOObl U3 HUcxXoasLwero otaena. B 1o xe
BpeMS NOBbILLIEHNE KOHLIEHTPALIMN MOYU E
netne HedpoHa 3a cyeT peabcopdbumn
BOObl obnervyaet nepexo HaTpusi U3 MO4n
B TKAHEBYIO XXNOKOCTb.

Tak kKak B Bocxogsiem otaene netnu
[eHnie peabcopbupyetcs HaTpuin, Mo4a
CTaHOBUTCS TMMNOTOHUYHOMN.

Proximal Straight

Tubule

Thin Descending Limb

MEDULLA

Thick Ascending Limb



* [loctynaa panee B cobupartesribHbie TPyOouKN,
npeacraensaowine cobom  TpeTbe  KOJIeHO
NMPOTUBOTOYHON CUCTEMbI, MOYa MOXET CUIbHO
KOHUEeHTpupoBaTbcsd, ecnn pgeucteyet ALl
NoBbILLIALWMKA NPOHULAEMOCTb CTEHOK AS1A BOAbI.

« B gaHHOM cny4yae no Mepe npoaBMKEHUA MO
cobuparenbHbiM Tpyboukam B rnybb MO3roBoro
BeLlecTBa Bce bosnbLue n bonblue BoAbl BbIXOAUT B
MEXTKaHEeBYH  XWOKOCTb, OCMOTUYECKoe
AaBJfieHUe KOTOpPOM MOBbLILLEHO BcrieacTBUe
coaepXaHus B Hen bonbLlioro Kkonuyectsa Na*
M MOYEBMUHbI, N MO4Ya CTaHOBUTCA Bce bornee
KOHUEHTPUPOBAHHOMN.

* [lpn noctynneHmn OONbLUNX KONUYECTB BOAbl B
OpraHn3Mm ro4kn, HaobopoT, BbIAENAT OornbLUME
0ObeMbl TMMNOTOHNYECKON MOYU



KaHanbueeasi cekpeuus

KaHanblueBasa cekpeLus - 3TO TPAHCMNOPT BeLiecTB U3 KpOBU B NpPOCBeT

KaHanbueB (Mouy).

KaHanbLeBas cekpeLusi N03BONseT ObICTPO IKCKPETUPOBATh:

HEKOTOpPbIE NOHbI, HAripuMmep Karnus,

opraHm4yeckue KMCroTbl (Mo4YeBada KUCoTa) U OCHOBaHUSA (XONUH, r'yaHUauH),
aHTUONOTUKM (MEHULIUNIINH),

peHTreHOKOHTpaCcTHbIe BelwlecTBa (auoapacr),
Kpacutenu ((0eHONOoBbIN KpacHbIN), napaaMMHOTrUMNMypoBYH KUCIIOTY -

Tak Kak rnpu HEBLICOKNX KOHUEeHTpaunsx B kposu MNAIlT nnn gnogpacrta oHn
MNOMHOCTLIO YOANAKTCSA U3 KPOBU NPU OOHOKPATHOM NPOXOXAEHUN Yepes NOYKY
nyTeM ceKpeLunn KrneTkamm npokCcuManbHbIX KaHanbLeB, 3TO NO3BONWUISIO,
onpenends KNUpPeHc 3TUX BELLLECTB, Mony4YnTb 3Ha4eHne obbema nnasmol
KPOBW, KOTOPOE NpOTEKaEeT NO COCyaM KOPKOBOIO BeLLleCTBa MOYKN, T.e.

9 PEKTNBHOIO NOYEYHOro NJIa3MoToKa. 3Hasi reMaTOKPUT, MOXXHO
paccuuTaTh U BENNYMHY KOPKOBOIO KPOBOTOKA B MOYKE.




* KaHanbueBas cekpeuus npeacraenseT coboun
NpenmMyLLeCTBEHHO aKTUBHbIW MPOLIECC, NPONCXOASALLNN C
3aTpartamMu aHeprun gnsg TpaHcnopTa BeLeCcTB NpoTUB
KOHLUEHTPaUMUOHHOIO UK 3NTIEKTPOXUMUNYECKOro rpagueHToB.
B anutenun kaHanbLEeB CYLLECTBYIOT pa3Hble CUCTEMBI
TpaHcrnopTa (NepeHOCHMKN) Anga cekpeunm opraHn4ecknx
KMCNOT U OpraHN4YeCcKnx OCHOBaHUN,

e TpaHcriopmHbie cekpemupyrowue MexaHuU3mbl
obnadarom ceolicmeom adanmauvuu, m.e. ripu 01umesibHoOM
rnocmyriyieHUU eew,ecmaa 8 Kpo8oMmoK Kosiu4ecmeo
mpaHcrnopmMHbIX cucmem 3a ciem berikogoao cuUHmMe3sa
rnocmerneHHo yeenuvdueaemecs. [laHHbIU chakm Heobxooumo
yyumbleamab, Haripumep, rnpu 1e4eHuu neHUuuuHom. Tak
Kak o4dulljeHuUe Kposu om Heao rnocmerieHHo 8o3pacmaem,
mpebyemcs ygeriudeHUe 003Upo8KU OJis NoooepxkaHusi
HeobxooumMou meparieemu4eckou KOHUeHmpauuu.




HeuporymopanbHasa perynauus
Mo4yeobpa3oBaTenbHOU PYHKUUNN
noyex

* Muo2eHHasi
e HepeHasi
 [yMopasibHas




MuozceHHasi

* MuoreHHas perynauua saTtparmeaet
perynaumio no4e4yHoro KpoBoToka (o1 80 go
180 MM pT. CT.)

HepeHas pea2ynauusi
HepBHasa cuctema perynupyer:
* FEMOANHAMMUKY MOYKM,
* paboOTYy lOKCTArfIOMepynapHOro annapara,
* donnbeTpaymto, peadbcopoLunto N cekpeLmto.




O NOULRWN

I'ymMmopanbHas peaynsayus

Benyuias ponb B perynauum AesaTenbHOCTU NoYek
NPUHaANEXuT rymopansHon cucteme. Ha paboty nodvek
OKa3blBaloT BNUSIHNE MHOME rOPMOHbI, FMaBHbIMU U3
KOTOPbIX ABMAOTCA:

aHTnanypetTn4vyeckmm ropmoH (AQr), nnu
Ba30MNpPECCUH,

arnbOoCTepoH
HaTPpUUypeTu4eCKum ropmMoH
KanbUUTOHUH

rmOKaroH

agpeHanuH

napaTropmoH
NMNa3sMOKUHUHDI




Perynauua dounesrpauun

MunoreHHbIN MexaHnU3M perynauum ToHyca
NOYEYHbIX apTeEPUU;

CHC yepes BbiaeneHmne HA B pasnunyHbIX
KOHLIEHTpaLUnax

Hatpunypetmyeckmm ropMoH (pacLumpset
COCYyabl— MOBbILLIAET KPOBOTOK— YBENNYNBAET
NPOHULL@EMOCTb COCYyd0B—YBENMNYeHne
dounnetpaunm);

AQpeHanuH (BbICOKME KOHUeHTpauun — a-AP
NPUHOCALLEN apTePUN — YMEHbLLEHNE
dounnsTpaunn — aHypus; HU3KMe KOHUeHTpauum —
B3-AP BbliHOCALLEN apTepUnN — YBENMUYEHNE
dounneTpaunm — ysenmndeHmne guypesa).



Perynauusa cekpeuuu

* [1CHC, CHC - yBennyeHune cekpeuuu
opraHmn4yeckux kmcnor, K*;

« COMaTOTPONMH, TMPOKCUH, aHOPOreHbI
—YCUINEHNE CEKPELN OPraHNYeCKNX
BELLECTB B MPOKCUMarSIbHbIX KaHaNbLaXx;

* ANbOOCTEPOH — CTUMYNUPYET cekpeuunto K+
n H+;

* [1Na3MOKMHWUHbBI — yBENUYEHNE CeKpeLnm
K+:

* YCnoBHOpemneKTopHaa AeATenbHOCTb
Kopbl



Perynauua peadbcopouunn

CHC - ycuneHue peabcopbuumn Na, rnoKo3sbl,
doocdaTtos, Boabl (4epes B-AP kaHanbueB — UAMO);

[MTCHC - ycuneHune peabcopbuunn Na, rntoKo3bl;
LIHC — 4yepes nameHeHune BbiaeneHmnst ropMOHOB;
[opMOHanbHasa perynauuna (rmasHas):
ALpeHanuH - ycuneHme peabcopbumnm Na;

Al — G-6enok—apnenunatymknasa—LAMO
—aKBaNOPWUHbI UK

LAM® — BbIXO rmanypoHmnaassl — pacuiensieHue
[MMKO3aMUHITIMKAHOB MEXKNETOYHOro Bellecrtesa —
yBennyeHme npoHNLaeMoCcTn AUCTarnbHbIX KaHamNbLEB
n cobupatenbHbIX TPYOOK — yBennyeHune peabdbcopbumm
BObl U MOYEBUHBI (pakynsTaTnBHasi peabcopouums,
8%).




AnNbOOCTEPOH —YyBeNnYeHne cuHtesa Na,K-
ATda3sbl —yBennyeHue peabcopdbumnmn Na, Cl, Boabl
—C03aHune pa3HOCTU NOTEHLMANOB B KaHanbLax
—YyBenYyeHne aneKkTpoaBMmKyLLEN CUMbl ONA
cekpeuunm K*

HaTpunypetnyeckmm ropMoH — CHUXKEHUE
peabcopbuumn Na n Cl — yBennyeHne guypesa;

[1Na3MOKMHWNHBI — YMEHbLLEHNE peabcopbuunn Na;

[MapaTropMoH — yBenu4yeHne peadbcopbummn Ca** un
Mg?*, HO CHUXeHne peabcopdLunm docdopa;
KanbuMTOHWH — akTUBUPYET peabcopbumio
doocdopa;

[ tOKaroH — yBenmnunBaeT peadbopobuunto Na B
BOCXOAsLLEeM KoneHe HedopoHa



POJIb NOYEK B NOAAOEPXAHUW
FTOMEOCTA3A OPTAHU3MA



Perynaumna ocMoTU4ecKoro
AaBrieHUs KpoBU U 06bema Boabl

[Mpn 00e3BOXMBaHMM OpraHM3ama B Mra3Me KPoBW YBENUYMBAETCS
KOHLEHTpaLUMsA OCMOTUYECKM aKTUBHbIX BELIEeCTB, YTO NPUBOAUT K
NOBbILLEHMIO €€ OCMOTUYECKOIo JaBEHMS.

B pesynbrate BO3OYXOEHMA  OCMOpeLEenTopoB, KOTOpble
pacnonoxeHbl B 0651acT cynpaonTu4eckoro sapa runoranamyca,
a Takke B cepaue, NneyeHu, cerneseHke, rnovkax M Opyrnx opraHax
ycununeaetcs Bbldpoc ALl n3 Henpormnodumaa.

ALl noBbiaeT peabcopbLuio BoAbl, YTO MPUBOAUT K 3aepXKKe BOb! B
opraHname, BblaeneHmno OCMOTUYECKN KOHLUEHTPNUPOBAHHOW MOYM.

Cekumss ALl  wn3MeHsieTcs He TONMbKO NpU  pasgpaxeHuu
OCMOpPELENTOPOB, HO K cneuudpruyeckux HaTpMnupeLenTopoB.

[pu u3bbimo4YHoM coOepkaHuU 800bl 8 Op2aHuU3Me, Harpomus, yMeHbWaemcs
KOHUEeHmMpauusi pacmeopeHHbIX OCMOMUYECKU aKmuBHbIX 8eL,ECM8 8 KPOBU,
CHU)>Xaemcs ee ocMomu4YecKkoe dagrieHue. AKmuUgHOCMb OCMOPEUENMopos 8
OaHHOU cumyauuu yMeHbUaemcs, 4Ymo 8bi3bieaem CHUXXeHue rnpooyKuuu
ALl, yeenu4eHue 8bi0erieHUss 800bl MOYKOU U CHUXXeHUEe OCMOJISIPHOCMU MOYU.



Perynauuna MOHHOro cocraBa
o KpOBM
aTpun

AInbOOCTEPOH ycunmBaeTt peabcopbunio HaTpuUs B AUCTanbHbIX OTAENax KaHanbLUeB K
cobupaTternbHbIx Tpyboukax. Cekpeuusi anb4OCTEPOHA YBENNYMBAETCS NPU CHUXEHUN
KOHLIEHTpaLUUM MOHOB HaTpU4A B NyiasMme KPoBU 1 NPU yMeHbLUEHUN 0Obema
LMPKYNUPYIOLLEN KPOBW.

HaTpuinypeTnyeckunii rOpMoH yrHeTaeT peabcopObuuto HaTpUsS U yCUNMBAET €ro
BbiBeaeHne. BbipaboTka HaTpunilypeTu4eckoro ropMmoHa Bo3pacTtaeT npu yBenmyeHuu
obbema UMpKYNUpyoLLen KpoBm 1 06 bemMa BHEKITETOMHOM XXUAOKOCTU B OpraHn3Me.

Kanun

ANbOOCTEPOH YCUINMBAET CEKPELIMIO Kanus B AUCTaNbHOM OTAese KaHanbLEeB U
cobuparenbHbIX Tpybo4Kax.

MHC!J’II/IH YMEHbLUAET BblAENTEHNE KaJlnA, yBeJIM4MBad ero KOHUEeHTpauuno B KPOBU, NMpu
alikanogae BblaeJieHne Karingd yBsernm4imBaeTCA. npl/l aunaose - yMeHbLIaeTCA.

Kanbuun

[TapaTropmMoH yBennymBaeT peabcopbumio KanbLms B NOYEYHbIX KaHanbLUax u
BbICBODOXAEHNE KanbLNst U3 KOCTEW, YTO NPUBOAUT K NOBbLILLEHNIO €r0 KOHLIEHTPaLnK
B KPOBW.

B noykax B NPOKCUMaAJibHbIX KaHalrlbuax o6pasyeTC$| adKTBHAA @ogma BUTamMuHa D
(KanbLMTPUONM), KOTOPbIN yHacTBYET B perynaumu obmeHa Kanbuus — yBENMN4YnMBaeET
a6cop6u,mo Karnbund B KNLLEYHUNKE N KOHUEHTpPaLUnio KaribLnA B KPOBU.

[OPMOH LLIMTOBUAHOWM Xenesabl KanbLUNTOHWH, HA0OOPOT, YBENUUNBAET BblaeNeHne
KanbLMs NoYkaMm U cnocobCcTBYET nepexoay KarbLms B KOCTU, YTO CHKaET
KOHLIEHTPAaLMIO KanbLMsi B KPOBMU.

Xnop

B peryndaunn ypoBHA Xnopumaos B MNMiia3Me KpoBU y4HacCTBYET allbIOCTEPOH. an/I
yBEINMNYEHUN pea6cop6u,|/||/1 HaTpuda BO3pactaeT U pea6cop6u,vm XJ1opa. BbigeneHue
XJ1opa MOXeET npomncxoanTb N HE3aBNCUMO OT HAaTpUA.




Perynauuna KUCNOTHO-OCHOBHOIO
COCTOSAAHUA

AKTMBHas peakUuumsi MOUYM Yy YenoBeKa MOXeT KornebaTbCcs B AOCTAaTOYHO LUMPOKUX
npeaenax - ot 4,5 0o 8,0, YTo cnocoo6cTBYyeT NnoaaepxxaHuo pH nnasmMbl KPOBM Ha
ypOBHe 7,36.

B npocBeTe kaHanbLEeB coaepXuTca bukapboHat HaTpud. B kneTkax noYeyHbIX KaHanbLeB
HaxoauTcs pepMeHT kapboaHruapasa, nog BNUSHUEM KOTOPOW U3 YINEKUCNOro rasa u
BoAbl 0bpasyeTcs yrorbHas KMcnoTa.

YronbHasi KUCnoTa guccounmnpyeTt Ha MoH Bogopoaa n aHnoH HCO3-. MoH H+
CEKPETMPYETCS U3 KINETKM B NPOCBET KaHarbLia 1 BbITECHSET HaTpun n3 bukapboHara,
npeBpaLlas ero B yrorbHyto kucnoty, a 3atem B H,O n CO BHyTpI/I knetkm HCO,
B3anMOOEeNCTBYET C peabcopbmpoBaHHbIM N3 cbvmpraTa Na* CO, nerko

O dyHANPYOLWNIN Yepe3 MeMOpaHbl Mo rpagneHTy KOHLI,eHTpaLI,VIVI NOCTynaeT B KNeTKy U
BMecTe ¢ CO, obpasyowmcs B pesynsrate Metabonusma KneTku, BCTyNaeT B peakumto
06pasoBaH|/|;| YFOfbHOW KUCIOThI.

CekpeTupyemble NOHbI BOAOPOAA B MPOCBETE KaHambLa CBA3bIBAOTCS TaKXKe C
nBy3amellieHHbIM dhocdaTtom (Na, HPO,), BLITECHSASA M3 HETO HAaTpWiA M NpeBpaLLas B O4HO
3aMelLeHHbIN - NaH,PO,.

B pesynerate ,qe3aMI/IHVIPOBaHI/IF| aMMHOKMCIOT B Noykax npomcxoant obpasoBaHue
amMmmMmaka v BbIXop, ero B NPocBeT kaHarnbLla. MloHbl Bogopoaa CBs3biBalOTCA B NPOCBETE
KaHanbLa ¢ aMmM1akom 1 06pasytoT MoH aMMoHus NH,*. Taknm o6pasom npoucxoanT
OETOKCMKaLNSA aMMuaka.

Cekpeumnda noHa H* B obmeH Ha MoH Na* npuBOAUT K BOCCTAHOBIIEHUIO pe3epBa OCHOBaHUM
B Nnasme KpoBW 1 BblAENeHMo N3bbiTka MOHOB BoAOpOAa.

Mpu uHmeHcueHolU Mbiwe4YHOU pabome, nNumaHuu MsSICOM Mo4Ya cmaHoeumcs
Kucnou, npu nompe6rieHuu pacmumeJsibHOU NUUWU - W,eJTOYHOLI.



Perynauua aptepuanbHOro
AaBrieHUs

Perynsuuns aptepuanbHOro AaBrneHnUsi NOYKOMN
OCYLLECTBIIAAETCS HECKONTbKMMU MeXaHN3MaMu:

Uepe3 peHUH-aHIMOTEeH3UH-aNnb40CTEPOHOBYHO CUCTEMY
NpoOnCXoauT perynsauns CocyamcToro ToHyca n obbema
LMPKYNUPYHOLLIEN KPOBW.

B noykax CMHTE3MpYOTCA BelecTBa A4ENPECCOPHONO
OENCTBUSA: OenpecCopHbIU HENTPaNbHbIN NUNUA
MO3roBoro BellecTBa, npocTtarnaHguHbl.

[Nouka y4acTByeT B nogaepXKaHum BOAHO-3IEKTPOSIMTHOIO
obmMeHa, obbema BHYTPUCOCYOAUCTON, BHE- U
BHYTPUKIETOYHOW XXNOKOCTUN, YTO ABMAETCHA BaXXHbIM OS5
YPOBHS1 apTepuanbHOro aasneHus. JlekapcmeeHHble
geuwjecmea, rosbilaroujue ebisedeHue Hampus U 800kl C
Mo4ou (OuypemuKu), NpUMeHSIoOMcs 8 Kadecmaee
2UriomeH3uUBHbIX cpedcma.



