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CopaepaHue Kypca «Hedpponorna gomallHUX
KUBOTHbIX»

PYHKUMM NOYEK

AHaTomumA n Tonorpadma opraHOB MOYEBbLIAENNUTE/IbHOMN CUCTEMbI CODaK U KoLleK
HedpoH — PyHKUMOHANbHAA eaMHNLLA MOYKU

®dunsmonorna moyeobpasoBaHus

[narHoctmka 3aboneBaHum opraHos MBC

bonesHun noyek, noyeyHaa He4OCTAaTOYHOCTb. JleueHue.

bonesHn moueBbiBOAALWMX NyTEN. JleueHme.
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DYHKUMN NOYKU

BblZe/ieHNe NPoAYKTOB 0OMeEHa U Yy»KepoaHbIX BELLLECTB, JIEKaPCTBEHHbIX
npenapaToB 1 NPOAYKTOB NepepaboTKn ropMOHOB

perynaumnsa BOAHOIo U 3N1eKTPOINTHOTo banaHca;

perynsumnsa oCMOIAPHOCTU KUAKNX Cpea, U KOHLUEHTPaL MU SNeKTPO/IUTOB;
perynsuusa aptTepuanbHOro AaBaeHus;

perynsumnsa KUCN0THO-LWEeN04YHOro paBHOBECUS;

cekpeuus, nepepaboTka M BblaeieHNEe FTOPMOHOB;

[IIOKOHeoreHes.



BbiaeneHne npoAayKToB 06meHa U YyXKepoaHbiX BELeCTB, /IeKapCTBEHHbIX NpenapaTtos
U NPOAYKTOB nepepaboTku ropmoHoOB

* Mo4YeBMHaA (0bMeH amMMHOKKCNOT),

* KpeaTUHUH (UCTOYHMK — KPeaTUH MbILLEYHOM TKaHMU),

* MOY€EBaA KUCNOTa (MCTOYHUK — HYK/IEMHOBbIE KUCNOTbI),

* KOHEYHble NPOAYKTbl pacllensieHna remoriobuHa (Hanpumep, 6UAMPYOUH)

* pas/INyHble NPOAYKTbl MeTabo/iM3ma ropMOHOB

* TOKCUHbI 9HAOMEHHOIO N 3K30MeHHOTo NPOUCXOXKAEHMS (Hanpumep, NnecTuumabl,
JIeKapCTBEHHbIe NpenapaTbl, NuLLeBble A06aBKK)

Perynauua BOgHOro v aNeKTponnTHoro 6anaHca - nogaepKaHua romeocrasa .
Perynaumna ocMmonfapHOCTU XKUOKUX Cpea U KOHLUEHTPAL UM 3/IeKTPO/IUTOB
*KOHTPO/INPYIOT COOTBETCTBME NOCTYN/IEHUA U BbIBEAEHUA BOAbI U SNEKTPOSIUTOB

* KOHTPONMPYIOT 0OBEM M INEKTPOSIUTHDBIE COCTAaB BHEKNETOYHOM XUAKOCTH,

* aKTUBUPYET rOPMOHA/IbHbIE PEeaKUUU N APYrMe KOMMEHCAaTOPHbIE MEXaHMU3MbI A
noAaAepXaHuA romeocrasa

* OCHOBHbIMW 3/IEKTPONNTAMU ABAAKOTCA HATPUM, XN0PUAbI, KaANIK, KanbLUUN, MPOTOHBDI,
MarHumn, ocdaT-noH.



Perynauua aprepnanbHoro gaBneHus

*10/ITOBPEMEHHAs perynaumnsa apTtepuasbHOro JaBaeHua NyTémMm U3MeHeHUA BblaeneHus
HaTPUA 1 BOAbI

* ObICTPan peryaaunm apTepmanbHOro AaBieHUA NyTeM cekpeummn ¢paKkTopoB U BELLLECTB,
B/INAIOLLIMX Ha cocyabl (Hanpumep peHnHa, npmMBoaALLero K 06pa3oBaHUIO aHrMOTEH3UHaA |l.

Perynauma KNCAOTHO-LLE/IOYHOrO paBHOBECUA

* BblA€/IEHNE KUC/IbIX MPOAYKTOB U perynaumm bypepHom eMKOCTU KUAKUX cpes,

* MOYKN NPUHUMALOT Y4aCTUE B PEryaaLnum KUCNOTHO-LLE/I0OYHOTO PaBHOBECKSA
COBMECTHO C AblXaTeNbHOW CUCTEMOMN.

* MOYKM ABNAIOTCA €AMHCTBEHHbIMM OPraHamMmm, BblAENAOWMMM ONPEeae/IeEHHbIe BUAbI
KUCNIOT, Hanpumep cepHyto n ¢ochopHyto, 06pa3oBaBLLUMXCA B pe3yabraTe 0bmMeHa
6enKkos.



Cekpeuusn, nepepaboTtka u BbigeneHne ropmoHoOB

* 3PUTPOMOSTMH - MOYKU BblpabaTbiBalOT B OTBET HA TMMOKCUIO; CTUMYAUPYET
obpa3oBaHWE 3pPUTPOLIUTOB.

* MPaKTUYECKWN BECb BblAENAEMbIN B KPOBOTOK 3PUTPOMNOSTUH NPUXOANTCS HA AONI0
noyek

* MPU TAXKENbIX MOYEYHbIX NATONOTUAX NN NOocNe HEPPOIKTOMUN B pesynbraTe
HeAo0CTaTKa 3PMTPONO3TUHA Pa3BUBAETCA TAXKENas aHeMuA.

* CUHTE3 aKTUBHOM popmbl BUTaMmHa D (Kanbumutpmnon), Heobxognmom ans
npouecca AenOHMPOBaHMA KanbLMA B KOCTAX U ero peabcopbunn B
NULLEBAPUTENIBHOM TPaKTE.

* KaNbLUUTPMON UTPaET BaXKHYIO POJb B PErynsaumnm cogepKaHms Kanbums n pocdatos

nioKoHeoreHes.

* 3aK/OYAETCA B BbIpabOTKe NOYKAMM [/TIFOKO3bl U3 aMUHOKUCAOT U APYIrUX BELLLECTB
* AaKTUBU3UPYETCA B OTBET HA A/INTE/IbHOE roNogaHue

* [JIIOKOreHe3 TaKXe MpouncxoauT B NeYeHu



Mpu XpOHUUYECKOM nOo4YeyHOM naToNorMuU MnepevyucaeHHble
romeoctatmyeckue ¢QyHKLUM HapywaloTca, npu 3Tom 6bicTpo
BO3HMKAIOT TAXenble HapyweHua obbema M cocTaBa XXUAKUX
cpea, opraHu3ma.

B TepmuHanbHOU CcTagMm NOYEYHOU HEAOCTAaTOUYHOCTU Kanuwm,
KUCNOTbI, YXUAKOCTb U Apyrue Bew,ectsa B 6oablwiom Konnyecree
HaKan/iMBaloTCA B OpraHnM3me B TeYEHUE HECKONIbKUX OHEMN.

UHTEeHCUBHaA Tepanma U Aunaiaus nOoOMOralot 4YaCTU4yHO
BOCCTaHOBUTb 6asaHC XUNOAKOCTU U INIEKTPONTUTOB.



AHaTOMMA U
OU3NONOTNA NMOYEK U
BbIBOAALLUX NYyTEN



AHaTtommA, Tonorpadma n pU3noaorna NoYeK u
BbIBOAALLMX NMYyTEN
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AHaTtommA, Tonorpadma n pU3noaorna NoYeK u
BbIBOAALLMX NMYyTEN

MoYyeTouHUKHU
* Boonb carrmtanbHOM NAOCKOCTH

* Pagom c KINB n bAo, KayaanbHee
HanNpPaBAAKTCA BEHTPaNbHO, K
MOYEeBOMY My3bIptO

* B TONILWLMHE CTEHKN MOYEBOro
ny3blpA

* BnagatoT Ha AOpCcasbHOMN CTEHKE
MOYEBOro ny3blpaA (TpeyroibHUK
JlbeTo)



AHaTtommA, Tonorpadma n pU3noaorna NoYeK u
BbIBOAALLMX NMYyTEN

MoueBoi1 Ny3bipb - NOAbINA, MblLLEYHO-MEMbBPaHHbIN
OpraH., pacnosoxeH B 06/1actM manoro Tasa unam
FMNOracTpuu .

BeHTpanbHO MnN NpUKpennéH K 6enon AMHUKM }KnBoTa n N0OBKOBOMY COUYNeHeHMUIO (CpeanHHOM
CBAA3KOM), KOHTAaKTMpPYeT ¢ 60/1bLLIMM Ca/IbHUKOM

JlopcanbHO MO4YEBOW NY3blPb KOHTAKTUPYET C TOWEN KNLWKOMN U NOAB3A0LWHON KULLIKOW, C
HUcxoaALWeEN 060404YHOM KULLKOM, Y CAMOK - C TEZIOM U pOramMu., y CamLoB - C
CEMABbIHOCALLMMN NPOTOKAMM



AHaTtommA, Tonorpadma n pU3noaorna NoYeK u
BbIBOAALLMX NMYyTEN

YpeTtpa nam movemcnyckatesbHblA KaHan -
KOHEYHaa 4YacTb MOYEBbLIBOAALMX NyTEN. ITO
Y3KUIN, TOHKOCTEHHbIN KaHa, Yepe3 KOTOPbIn
NPOXOAUT MOYa, HAKOMNNAEHHAA B Ny3bipe. Y
CaMLLOB YpeTpa ABNAETCA TaKXKe YaCTbo NOJI0BOM
CUCTEMbI U BbIBOAUT CEMS.

* y CAMOK NpAMasn, KOPOYE 1 LLINPE, YEM Y CaMLLOB,
OTKPbIBAETCA Ha BEHTPA/IbHOM CTEHKe BAaraamuia
e y camuoB genaet C-obpasHbin U3rnb Ha ypoBHe
NPOMEXKHOCTU (bonee BbipaxkeH y Kobeneun, 4em y
KOTOB), AJIMHHEE U YIKe, YEM Y CaMOK,
OTKPbIBAETCA OTBEPCTUEM MOYENCMYCKATE/NIbHOIO
KaHa/lia Ha ro/I0BKe NoJIOBOrO Y/1eHa




AHaTOMMA GU3NONOTNA MOYEK N BbIBOAALLUX NYTEN

CTpoeHune NoYku

Pelvic recess Fatin
O renal sinus Medulla
Renal pyramid Renalartery  Cortex Cortex
A ' P Renal
Interiobar artery Renal venn nelis Renal
and vein > L Renal crest §
Renal capsule %/ \ Ureter Medulla “giie SNl 3\ hilus Renal ¥

Arcuate artery
and vein

» dopma — 6060BUAHAA, pa3nMyatoT nNaTepasibHYO U MeanasibHYy0, BEHTPANbHYIO U
AopcanbHyo 061acTH, KpaHWaNbHbIN U KayAa/ibHblA NOAOC

* BopoTa No4YKkK: noyeyHasa apTepus, noyeyHas BeHa, MOYETOYHUK

* [loYeYHbIN CUHYC: NoYeYHan IOXaHKa, *KUp

* MeaynnapHblii chon obpasyeT NMpamMmnaKku, HanpasB/ieHHbIE OCHOBAHMEM K KOPTUKa/IbHOMY
CNOI0, @ BEPLUMHAMM - K NOYEYHOMY rpebHto

* KopTUKanbHbIN C/I0M — pacnoioXKeH no nepudepmnm NoYKn

» Kancyna — oKpy*aeT NoYKy, COAEPKUT XKMP, COCYAbl, HEPBHbIE BONOKHA

* [loyeyHas apTepus AeNUTCA Ha CErMEHTapHble, MeayNNsaPHbIe, AYroBble N Aanee
pacnagaeTtca Ha bonee menKkue BeTBU.



AHaTOMUA U PMU3NONOTUA NOYEK U BbIBOAALLUX NYTEN

CTpoeHune NnoYevyHOM JIOXaHKMU

* [ToyeyHas NOXaHKa: COeAUHUTE/IbHOTKAHHAA CTPYKTYypa, 06pasytolan MHOMKECTBEHHbIE
KapMaHbl, Hanpas/ieHHble B MapPEHXNUMY NOYKHK
* CobmpaeTt mo4y no cobmpartenbHbIM TPYOKamM 1 TPaHCNOPTUPYET €€ B MOYETOYHUK



AHaTOMMUA N PU3NOIOIMNA NOYEK U BbIBOAALLUX NMYTEN

MoYeTOUYHUKHU

Mo4yeTOYHUK — NO/AbIN TPYOYaTbIN OpraH, CoOeAUHAOLLINIA
Hapyrcas | MOYKY C MO4YeBbIM Ny3blpéMm. Ero dyHKUMA — TpaHCNOPT
060/104Ka _{ RS

B8 * 9% 00 0 MO4YM OT MOYKM B MOYEBOM ny3blpb.

Moiweyras g
060104Ka A OdnameTp mouveTovHUKa coctasnaet 0,6 - 0,9 cm npu
PACTAXKEHUN.
Causucmas _ A % Y,
R f Pasnnyatotr abaommnHanbyto , Ta30BYHO U Ny3bIPHYIO
' 4yacTtu

B cTeHKe MOYeTOYHMKA pa3anyatoT

* HAPY»KHYIO CEPO3HYIO0 0060/1I04UKY

* MbllLEYHY0 060/104KY (BHELWIHU NPOAOAbHbINA, CPeAHMUN KPYrOBOM U BHYTPEHHUN
NPOAO/IbHbIN CNIOU; HA CTbIKE MOYETOYHUKA C MOYEBbIM MYy3bIPEM MPUCYTCTBYIOT
TO/IbKO NPOAO0/IbHbIE BOOKHA)

* CAN3NUCTYIO 060104KY



AHaTOMUA U PMU3NONOTUA NOYEK U BbIBOAALLUX NYTEN

MoueBou ny3blpb U ypeTpa

MoueBoi1 ny3bipb

YCNOBHO BblAENAKOT

* lWenKy (cervix vesicae),

* Teno (corpus vesicae)

",',;},-5,’ * BepXyLWKy (Kynon) (apex vesicae).

Ureteral orifice

Trigone ~ CTE@HKA MOY€BOro ny3bips

Orifices of

e * MbllLeYHana 060n104Ka (aeTpy3op): Tpu cron

Colliculis rNafKOMbILLEYHbIX BOJIOKOH - HAPYKHbIN U

P BHYTPEHHWI NPOAO/bHbIE, U OTHOCUTE/IbHO TO/CTbIN
KARE] el cCpefHWIA KPYroBOM CNOW

Urethra

* Cn3nctan 060n04YKa: NepexoaHbin aNUTENNN



AHaTOMUA U PMU3NONOTUA NOYEK U BbIBOAALLUX NYTEN

MoueBou ny3blpb U ypeTpa

MOYEBOW
NMy3blPb

MOYETOYHUK

MOoYerny3blpHbIN
TPeyronbHUK

yCcTbe
MOYETOYHUKaA

ypeTpa

MoueBoi1 TpeyronbHuK (TpeyronbHuk J/ibeto)

BeplunHa HaxoauMTCA B YCTbe YPeTpPbl, @ OCHOBaHWE — Ha JIMHUN, COEAUHAIOLLIEN
OTBEpPCTUA BMaJeHUA MOYETOYHUKOB. [poao/ibHbIe CKNaAKW, UayLLMe OT YCTbEB
MOYETOYHUKA K ypeTpe, 0603HaYatoT rpaHuLbl TPEYrosbHUKa.

3Ta 06/1acTb CBOOOAHA OT XapaKTEPHbIX CKAAA0K CIM3UCTON 060/I0MKU, B OTINYMNE OT
APYrnx YacTeir MoYeBOro nysbips.



AHaTOMUA U PMU3NONOTUA NOYEK U BbIBOAALLUX NYTEN

MoueBou ny3blpb U ypeTpa

YpeTpa unu moveucnycKaTesibHblii KaHan
deeiman wal) * Pa3NNYaLOT BHYTPEHHEE U HApPY}KHOE OTBepCTHe.
i~ * Yy CaML,OB Pa3/IMYaAIOT MPOCTATUYECKYHO YacTb U C-
P Y Qm& 06pasHbIii U3rnb

Tumen

. CreHka
By "cDithettun .. * HAPY)KHasA COAMHUTENbHOTKAHHAA 060/104Ka.
.o MbILUEYHbIA CNON: HAPYKHbIA KPYroBOW C/10M U
¥ /7 BHYTPEHHW NPOAO/bHbIV C/ION MbILEYHbIX BONIOKOH

' * CIM3nCTasa 060/104YKa - MHOFOCNOMHbBIN MNAOCKUA UK

e s eGpdiHoe Mo meauuMHe . MPU3MATUYECKUIN ANUTENN

35
19

WM e o edicalRlanetisu” *
X} ‘% v

BbiaeneHnem mo4ym ynpasnsaoT ABa chuHKTepa:

* BHYTPEHHMI - 3TO MblLLLLA B pOPME KOJbLLa, PACcMOOXKEHHaA B Hayasne
MOYENCMNYCKaTeNIbHOrO KaHana, CXMMmaeTca U paccnabnserca He3aBUCUMO OT CO3HaHMUA.
* BHELWWHMIN - COCTOWT U3 MbILLL, AHA Ta3a, HAaTAHYTbIX MeXAy KOCTAMM Tasa B BUAE
NepeBepHYTOro 30HTa, NO3BO/IAET CO3HATE/NIbHO KOHTPO/IMPOBATb BblAENEHNE MOYMN.



Punsnonorna noyek

HedpoH




Punsmnonorna novyek

MuKpocTpoeHune NoYkn n emnsmnonorms mo4eobpasoBaHuUs

Glomerular capsule (opened)
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e NG Proximal&voluted tubule
/7 Glomerulus »
Stellate vein J - ' ~"
Xe

Afferent arteriole

Distal convoluted

tubule

Collecting
tubule

Interlobular artery

and vein

Arcuate artery \

and vein

Papillary
duct

Ascending part —

Interlobar artery S )
and vein e d) Descending part

Attenuated tubule

CTPYKTYPHOU PYHKLMNOHA/IbHON eAUHULLEN
NOYKKN ABNAETCA HePPOH.

OH CcAyKUT AnA BblpaboTKM Mouun m
perynnposaHma obbema 1 coctasa
BHEK/IETOYHOM XKNAKOCTU.

Kaxkabi HeppoH COCTOUT M3 NOYEYHOro
Tenbua M KaHaAbueB (NPAMbIX U U3BUTbIX)

B noyke cobakum go 500000 HeppoHOB
B noyke KowKu okono 400000 HedpoHOB
B noyke yenoseka 4o 1 msH HedpoHOB



MMKpOCTpoeHme NoYkn u pusmnonorna moyeobpasoBaHuUs

/
Stellate vein

Gl

nl '
erent arteriole “\

orent arteriole

al convoluted
tubule

riobular artery
and vein

Arcuate artery
and vein

MeXK40/1eBble apTepumn
- [AyroBsble apTepumn
- MeXO0NbKOBble apTepumn
- addepeHTHble (NpUHOCALLME) apTEPMONDI
- MOYEeYHbIN KnyboyekK

[MoyeyHbIn KNyboyeK OKpYHKEH ABYXCOMHOM
Kancynow (capsula glomeruli), kancynon boymeHa-
LLlymnaHcKoro.

Kancyna u cocyauctbivt Knybok popmupytot
nouyeyHoe Tenbue. OHN PacnonoKeHbl TONbKO B
KOope MoyekK.



MuKpocTpoeHne NoYku n dpmnsmonorma mo4eobpasoBaHusa

Proximal convoluted tubule

Glomerulus

- N3BUTOM MPOKCUMANbHbIM KaHanew,
- NPAMOW NPOKCMMaAbHbIN KaHanewl,
- NPAMOMN ANCTANbHbIN KaHanew,
(nnoTHoe nATHO)
- N3BUTOWM AUCTA/NIbHbIN KaHanel,

Collecting
tubule KOI’IJ’IEKTOpHaH cncrema.

cobupaTenbHblie TPyHOUKM
nanuaApHble NPOTOKN MeAyASPHOro
cnos

—— \\\

MpAamble KaHaAbubl HePPOHa U
cobupartenbHble TPyOOUKM
PacnonoKeHbl B MeAyNsiPHOM CA0e

 Arcuate artery \ /®
and vein '

scending part —I=I5 V¢ 'S Papillary
- &  duct
Interlobar artery \.\;'.' ) i

e oo e X Mamnane P N



MuKpocTpoeHune NoYku n pmusmonorua mo4yeobpasoBaHuUs

Glomerular capsule (opened)

o
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e P LT L0 - BETBM NOYEYHOM LT

- MeXKA0/1EBbIX apTePUN NOYKK, aa..
interlobares renis:
- AyroBble apTepuu, aa.. arcuatae,
- B MO3roBO€ BEeLEeCTBO NpAmMble
aptepwuonsbl, arteriolae reclae, n B
KOPKOBOE BELLECTBO — MEXKA0/bKOBbIE
apTepwuu, aa.. interlobulares.
— NpuHocAWmMe apTepmronsl,, vas afferens
- Knybouek, glomerulus
— BbIHOCALL,AA apTepunona,, vas efferens.
- BTOPMWYHO pacnagaeTcs Ha CeTb
KanuanspoBs, onaeTatoLlyo MoYeBble
KaHaNblbl U AalOLLYI0 Ha4ya/10 BEHO3HOM
cucteme.

Glomerulus

Arcuate artery
and vein \

Ascending part
Interlobar artery |

P [~




MuKpocTpoeHune NoYku n pmusmonorua mo4yeobpasoBaHuUs

-KpoBocHabxeHne noyek B Hopme cocTtaBnaeT 22% cepaeyHoro Bbibpoca

-[1Be nocnegoBaTe/ibHO PACnoIoXKEHHbIe cocyaucTblie ceTn (Knybo4YKoBbIX U
NepUTYOYNAPHbIX KANMANAPOB), OTAENEHHbIX APYr OT APYra BbIHOCALMMK COCyaaMMu,
NO3BO/IAOT PErYINPOBATb N<MAPOCTaTUYECKOE AaBAEHME B 0OeNX KanNnUANAPHbIX CETAX.
-Bbicokoe (0k0s10 60 MM PT. CT.) rMApPOCTaTMYECKOE AaBNAEHUE B Kanuanapax Knybouka
cnocobcTByeT bbICTPOM PUNBTPALUM KUAKOCTU, TOFAA KaK bonee HU3Koe JaBieHne B
nepuTybynapHbIxX Kanunnapax (okono 13 mm pT. CT.) NO3BOAAET }KUAKOCTU BbICTPO
peabcopbumposaTtbes.

-U3meHAA conpoTUBAEHME NPUHOCALLENO U BbIHOCALLETO COCYA0B, NOYKM CNOCOOHDI
PEerynnpoBaTb rmapocTtaTu4yeckoe AaBneHue B 0benx KanuanapHbix ceTax (KnyboukoBo
N NepuTybynapHoOI), U3MeHsAa CKOPOCTU KNybouKoBOM PpUABTPALIUMK, KaHA/IbLLEEBOM
peabcopbumn nnm cpasy oba napameTpa B OTBET HAa FOMEOCTATUYECKUE 3aMPOCh!
opraHm3ma.

-NepuTtybynapHble KanuAnapbl HECYT KPOBb B BEHbI, KOTOPbIE UAYT NapannenbHo
apTepManbHbIM COCYyAaM, MOCTENEHHO COBUPAACL B MEXA0NbKOBbIE, MEKAO0/IEBbIE U
MOYeYHble BeHbl, MOKMAAA NOYKY PAAOM C MOYEYHOM apTePUEN U MOYETOYHUKOM.



MuKpocTpoeHune NoYku n pmusmonorua mo4yeobpasoBaHuUs

Glomerular capsule (opened)

P
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e

o S 8

e Proximal convoluted i

Glomerulus »

Arcuate artery
and vein \

Ascending part
Interlobar artery §

P [~

BeHbl B NapeHXnMme NOYKU NOBTOPSAIOT X0/,
apTepUIN: N3 MO3roBOro BELLLECTBA KPOBb
cobupatoT npamble BeHybl, venulae
rectae, BnajawLime B AyroBble BEHbI, VV.
arcuatae. B KopkoBom cnoe npoxogAat
MeXK40/1bKoBble BeHbl, V. interlobulares,
dbopmupyemble U3 Tak Ha3biBaeMbIX
3Be3a4aTbiX BeH, VVv. stellatae u
B/INBAeMble B AyroBble BeHbI. [lyroBble
BEHbI, B CBOIO o4Yepepb, 0bpasytoT
MmerKaoneBble BeHbl, VV. interlobares.
KOTOpblE CIeAyIoT Yepes NoYeyHble
CTONObl BMECTE C MEXKA01EBbIMU
apTepmMsaMn. B OKpYKHOCTU COCOYKOB VV.
interlobares canBatoTCcs B noYeyHyto
BeHy, V. renalis, KoTopaa Bnagaet

B HUXKHIOIO MOJYIO BEHY, V. cava inferior.



Kopkostit
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KOBbl€ M lOKCTameaynnapHblie HeppPoHblI.

KopkoBbie HedpOHbI
* X KNYOOUYKM HAaxoAATCA B HAPYKHOWM
4YacTU KOPKOBOrO €101,

* Y HUX KOPOTKaA netna l[eHne,
NPOHWKAIOLLAA TO/IbKO B NOBEPXHOCTHbIE
CTPYKTYpPbl MO3rOBOro CNoA



chnc

Kopxoawia

MoOaronow cnow

KopKoBble U toKcTameaynnspHble HedpPoHbI.

FOKcTameaynnapHble HePPOHbI
. * pacnosioXeHbl B rNybrMHe KOPTUKANbHOIO
4 cnos
' * coctaBnaAtoT 20 — 30% ot Bcex HeppOHOB
* Yy HUX ONIMHHAA neTada leHne,
NPOHMKatoLWan rnyboKo B MO3roBOM C/I0N,
| ' NHOTAa Ha BCIO ero rnybuHy
=z * KPOBOCHAbOXeHWE IOKCTaMeayNIAPHbIX
W4 HedpOHOB: NpsaAMble NepuTybynapHble
L KanuanAapbl, OTXOAALME OT BbIHOCALLMUX
Y apTepuon, NPOXoAsAT PAAOM C NETNEN
[eHne, pa3buBaAch Ha CETb
NepuTyobYNSaPHbIX KANUANAPOB , U
BO3BPALLAOTCA B KOPKOBbIM CNOW, rae
cobupatotca B BeHbl. ITa ocobas
KanuNnsapHaa ceTb MO3roBOro C/10A Urpaet
BeAyLLYH posb B 06pa3oBaHUMU
' KOHLLEHTPUPOBAHHON MO4M



dunbTpauma mouu




BuiHocAwWwas

NpuHocawan
aprepuona

Bunenesue mowu
Bupenenme = Qunorpaums — Peabcopbums + Cexpeuws

dunbTpauma moun

CKOpOCTb, C KOTOPOM Pa3/INYHbI

BELLEeCTBA BblAENALOTCA B MOMY,

onpeaenaeTca CyMMon Tpex

NPOLLECCOB :

1. knybouykoBoW PpunbTpaLUY;

2. peabcopbunmn BewecTs 13
KaHa/bL,EeB B KPOBb;

3. CeKpeuuu BeLLECTB N3 KPOBU
B KaHa/bLbl

Kaxabin U3 3TUX NpoLeccos
peryninpyetca B 3aBUCMMOCTHU OT
notpebHoOCTEN OpraHMU3ma



PunbTpauMa moumn

e, BapuaHTbl pyHKLUNOHANbHOMN

— "\ AKTUBHOCTU NOYEK Ha Npumepe
" ) Beuectso | ] YeTbIPEX rMNOTeTUYECKUX BELLeCcTB:
A . BewectBo cBo60aHO punbTpyeTcs,
™ HO He peabcopbupyeTca.
\ \ gbldesieHue = gpuabmpayus
Y Y

lMpumep: npodyKkmel memaboau3ma:
KpeamuHUH

b. BewectBo cB060aHO PpUALTPYETCHA M YAaCTUYHO peabcopbupyetcs 0O6paTHO B KPOBb:
CKOPOCTb BbIAENEHMA HUXKE CKOPOCTU UNbTPaLLUM

gbldesieHue = punempayusa — peabcopbyus

XapakmepHo 018 60aAbWUHCMBA 371eKMpPoaUMos



PunbTpauMa moumn

BapuaHTbl PYyHKLMOHANBbHOU aKTUBHOCTH
B. OwnbTpaums . OuibTpauMs, Cerpeus noyeK Ha Npumepe YeTbIpPEX
S rMNOTeTUYECKUX BELLLeCTB:

B. BewtectBo cB060AHO PUALTPYETCS, HO C
MOYOW He BblAENSAETCA, MOCKOJIbKY
NOJIHOCTbIO peabcopbupyeTca U3 KaHanbLEB
B KPOBb.

[Tpumep: HeKomopsle NnumameribHble
Y gelecmea, makue KaK 2/Ko3a U
AMUHOKUC/0Mbl

[. BewectBo cBob60aHO dunbTpyeTca n He peabcopbupyetca, HO ceKpeTmpyeTca B
NPOCBET KaHa/NbLEB B MOYY U3 NepuUTybynapHbIX Kannanapos

gbl0esieHuUe = hunbmpayus + KaHAAbYesas cekpeyus

[Mpumep: opeaHUYeCcKue KUca0msl U OCHOBAHUSA M0380/188 Kposu bbicmpo om HUX
oYyuwameocs, 8bloesn[aackb 8 6o1bWOM Kosnuyecmeae ¢ MoYyou



PunbTpauMa moumn

KnyboukoBas ¢puabTpaums — nepBbin 3Tanm

\/’ o 06pa3oBaHMA MOYM.
ool / YUAKOCTb
Kanunnapbl KNybo4yKos Karncyna boymeHa
X
\, prepwos He dunbTpytotca
R pH *6enkn
=

*K/IETOYHbIE 3/1€MEHTbI
*KanbLUKUiM (cBA3aH c 6enKkamm naasmbl)
Wi *XKMPHbIE KUCNOTbI (cBA3aHbI ¢ 6enkamm nnasmbl)

- — T~ MEMG] MpodunnbTpoBaHHAA XMAKOCTb Ha3bliBaETCH
= - - -h NepBUYHON MOYON. KOHUEHTPaUUN APYTrUX
Bigs COCTaB/IAOWMX MEPBUYHON MOYM, BKIKOYAA

60/1IbLULMHCTBO COJIEN U OPraHUYECKUX MONEKYA,
CXOXKW C coaeprKaHUeM 3TUX BELLECTB B NJia3mMe.



PunbTpauMa moumn

CTpoeHue membpaHbl Kanuanapa Kaybouka

(I) sHpoTenuna kanunnapa;

/ (1) 6asanbHoOn, MembpaHbl;

(Il1) cnos anuTenmManbHbIX KNEeToK (nogoumToB),

Moyemy He npoxoauT 6enok (cTpoeHune
dMNbTPaLUMOHHOIo bapbepa)

1. 3HaoTennouuTbl PeHecTpoB UMeT
oTpuLaTeNbHbIN 3apAa,

2. basanbHaa membpaHa nmeet
oTpuLaTeNbHbIN 3apAa 3a CHET Gubpuan
Ko/snareHa v NpoTerinkaHos, 0bpasyroumx
CeTb ANA MPOHUKHOBEHWUA BOAbI U MENKUX
MOJIEKYN

3. Knetku anutenua TakxKe MMeoT
oTpuLaTeNIbHbIN 3apAa,



PunbTpauMa moumn

CKOpOCTb KNybo4yKkoBoMn pUAbTPaALMM COCTaBASAET OKOJ10 20% NoYeyHOoro naasmaToKa u
3aBUCUT OT

1. Pesynbtupyowero ¢puabTpaLMOHHOro AaBaeHnA (COOTHOLWEHMA TMAPOCTaTUHECKOro
N OHKOTUYECKOro AaBAeHUsA, AeNCTBYIOLWEro Ha ob6e cTopoHbl MeMbpaH KnyboykKa)

2. KoapodunumeHTa puabTpaumm B Kanuanape — BeIMYNHbI, Y4UTbIBAIOLLEN
NPOHULLIAEMOCTb M N/IOLWAAb NOBEPXHOCTU KanUANApOoB Kaybouka. B cpegHem, aTa
BE/IMUYMHA B Kanunnapax Knyboukos B 400 pas Bbille, YeM B APYrUx Kanuanapax.



PunbTpauMa moumn

KoadpduumeHt punbtpaumm B Kanuanape — He sBAAETCA OCHOBOMO/1aratowmm
dakTopom B CKD. Ho npu Al n caxapHom anabete 3a CYET yTo/LLLEHNA Ba3abHON
MeMbpaHbl CTeHKM Kanuanapa KO cHuxKaeTcs.

Mpuxocawan Kanunnspsot BeiHOoCALWan
apTepuona kny6ouka apTepuona
/""—"\
Pr Hopma
\——-/
/—\ CymeHMe
T Pr BbiHOCALEeNn
v S
\_/ CyxeHve
* Pr npuHocsLWen
apTepuvornet
\

[mapocTtaTMyeckoe AaBaeHUe 3aBUCUT OT COCTOAHUA NMPUHOCALLLEN N BbIHOCALLEN
apTepuons.l:

- CY)eHMe NPUHOCALLEN apTePUObl CHMKaeT CKO

- HEe3Ha4YuTenbHoe CyXXeHue BbIHOCALLEN apTepnosbl yeenndmaaet CKP

- 3HAYUTE/IbHOE CYXEHMEe BbIHOCALLEN apTEPUObI CHUXKaeT CKO



®PU3N00TMYECKUIN KOHTPONb KNYO6OUKOBOM GUNLTPALIUM U MOYEYHOTO
KPOBOTOKA OCYLLECTBASETCA

- CcMMMNaTHUyeckomn perynaumen: cHmkeHmne CK® npu aktMBaumMm CMMNaTUYECKomn H.c.
(Hanpumep, NpmM 060POHUTENBHOM peaKkumu, LEHTPaAN3aLNM KPOBOOOpaLleHUs,
nwemmm)

- FTOPMOHaMM

- BA3OKOHCTPUKTOPHbIMM BeLlecTaMu

- MEXaHWU3MOM camoperynaumm

-HOpaapeHanuH, agpeHaanH U SHAOTE/INH — - CYXKaloT NPUHOCALWME U BbIHOCALWME
apTEPUONbI, HE3HAYNTENBHO CHUXKAIOT NOYEYHbIN KPOBOTOK U CKO

- aHTMOTEeH3MH ll- BA30OKOHCTPUKTOP, CYyXKaEeT BbIHOCALLYIO apTEPUO/Y U BbIHOCALLUN
cocyn, nomoraet nogaepkmeatbe CK® npu nageHnn AL nan cHuxkeHmn OLK,

-- OKCU A, 230Ta SHA0TE/INA/IbHOIO NPOUCXOXKAEHUA — CNOCOOCTBYET Ba3oANNATALUM
COCYA0B NOYKM M MO3BOAET BblAeNATb HOPMAJIbHOE KO/1-BO HaTpUA U BOAbI

-- NPOCTOrNAHAUHDbI U BPAaAUKNHUH - Bbi3bIBAIOT PaClLMPEHME COCYA0B, YBENINYEHUE
NOYEeYHOro KPoBOTOKA U CKD



na CKD n KpoBOTOKA B NOYKe

TCA C MOMOLLbIO TOMEepPYIoTYybyNApHOro mexaHM3ama obpaTHOM C
TarIOMepyAAPHbIN KOMNAEKC (KNETKMU NAOTHOro NATHA, PacnoNOKeH
HOM OTAEe/Nle ANCTA/IbHOIO KaHanbla + HOKCTAr/IOMepPYAsipHble KNeTKU
LWMX M NPUHOCALLUX apTepmon)

{

o MnotHoe nsTHo




Camoperynauma CK® n KpoBOTOKaA B MNOYKe

MuoreHHHbIN MexaHU3M.
OcHOBaH Ha cnocobHOCTM COCYA0B CONPOTUBAATLCA YPE3MEPHOMY PACTAXKEHMIO NPU

nosblweHun ALl bharoaaps COKpaLLEHUO COCYANCTOM FaAKoN MYCKYNaTypbl.
OueBMAHO, 3Ta CMCTEMA UTPAET HE3HAUYUTENbHYIO Poab B perynaunm CKO




KaHanbueBasa peabcopbuma n cekpeums



KaHanbueBaa peabcopbuma un cekpeuus

3710 2 1 3 3Tanbl popmupoBaHnAa moumn (1 atan — KNyboukoBaa GunbTpPaLUA U
obpa3oBaHWe NepPBUYHOM MOYN).

Ha BCEM NpoTAXKEHUU KaHaNbLEB OAHW BelllecTBa U3bupaTtenbHO peabcopbupytoTtcs B
KPOBb Yepes NepuUTybynspHble Kanuanapbl, Apyrue BblaensaoTcsa (cekpeTupyroTcs)

NHTEHCMBHOCTb BblAENEHUA BELWECTB U3 OpraHn3ma B 6onbluen cTeneHu
onpeaenneTca KaHanbLeoun peabcopbumen, a He cekpeumein. Ucknrouverme
coctasnqaet K+ n Na+

MNouykn 6rarogaps n3bupartenbHom peabcopbumm pasAnYHbIX BELLECTB PETYANUPYIOT UX
BblAENEeHME HE3aBUCUMO APYr OT Apyra. ITO ABNAETCA BarKHOU PYHKUMEN,
NOCPeACTBOM KOTOPOWM OCYLLECTBAAETCA TOUHbIN KOHTPO/Ib COCTaBa XUAKNX Cpes,
opraHmM3ma.



KaHanbLeBaa peabcopbums n cekpeuusa

Peabcopbuua otnyaeTcs BbICOKON M36MPATENbHOCTLIO (B OTAMYME OT PpUAbTPALUN)
* [J110KO3a M aMUHOKUCNOTbI — MOYTU NONHOCTbIO peabcobupyroTcs U He nonaaaroT BO

BTOPUYHYO MOYy
* HaTpUK, xnop, bukapboHaTbl — peabcopbuna 3aBUcUT OT NoTpebHOCTEN OpraHn3ma
* MOYEBMHA, KpeaTUHUH — N0X0 peabcopbupytoTcs n NonaaatoT BO BTOPUYHYO MOYY

Ounsrpayus, peabcopbyus W EbijeneHHe NOYKAMM PO3NHYHBIX BEL|ECTE

Npodmunerpoeano Peabcopbuporano Bupeneno Mpouenr peabcopbymm
mwokoaa (rfcyT) 180 : 180 0 100
bukapbonare (MIKB/CYT) 4320 4318 2 >99,9
Harpuit (moks/cyr) 25560 25410 150 99,4
Xnop (MokB/CyT) 19440 19260 180 99.1
kanuit (Moks/cyT) 756 664 92 87.8
Mouesuua (r/cyT) 46,8 23,4 23,4 50

kpeatutun (rfcyr) 1,8 0 1,8 0



BellectBo, noanexallee peabcopbunm, JoMKHO 1 - nepemectuTbCs Yepes
3MUTEINANbHYIO BbICTU/IKY KaHa/ibLia B MEXKNETOUYHYIO }UAKOCTb, a 3aTem 2 - yepes

MeMbpaHbl NepuUTyobyNAPHbIX KAaNUANAPOB —B KPOBb.

NepurybynapHbie Knetku anurenus OUbTPALIMA
Kanunnapol KdHanbla *
7X N MNpoceer
‘ ! = XaHanbLia
N 3
, N 2
= _ e 2pauennonapHbi
& nyTh
e TpaHcuennonNapHLM
5 g AKTHBHBIA nyTb
| (AT(I) TPAHCNOPT
— ~re
Kposs | | PacTBOpeHHHe
[ ¢ Anddyaun BEWeCTBa
> \ ~—— (OcMoc ~=——— Ho0
Ly \ o
PEABCOPBLINA BbUE/IEHME

\

Pea6cop6u,m| N ceKpeumna ocywecTtBaAaeTCAa 3a CYET aKTUBHbIX U NACCUBHbIX MEXaHU3MOB



HbI/ TPAHCNOPT BELLECTB CBA3aH € 3aTpaTtamu ATO. [Mo3B
eLLecTBa NPOTUB 3/IEKTPO-XMMMNYECKOro rpagmeHTa.
npumep - K+ / Na+ Hacoc

NeputybynapHis E E Knerks anuienms i MNpocser
Kanunn\p I KaHANBLLEeB " KaHaANbUA
I I |
|
------- Na*
- R

+ | -
Na ;+ -€ (3B}

MnoTbis KoHTaKT
-70 MB
( ) / Mexxnerounsin

e —

NPOMEXYTOX

LleroyHan
- KaeMKa
Mexxnetounas bazanssan Cxnanxm

XXOCTs  MemOpaxa Ha 6a3ANLHOK
NOBEPXHOCTH




Mexxnerouman Knerxu anurenus MNpocser
XWAXOCTH XasanLua KaHanLua
Kotpancnopt
< ~ === moxo3a :E Fnwoxo3a
i Na*
K’ -70 MB
& 19 o
e - AMWHOKHCNOTHE AMMHOKMCNOTSHI

Na* Na*

peabcopbuma n cekpeums

BTOpMYHO aKTUBHbLIN TPAHCNOPT BeLWECT
Na+ anddyHaMpyeT No sNeKTpo-
XMMUYECKOMY TPAAUNEHTY.
MoneKyna rnoKo3bl I aMUHOKUCNOTbI
«uennaetca» 3a Na+ u nepeHocUTbCA
BMeECTe C HUM.



KaHanbueBaa peabcopbuma un cekpeuus

[1na 60NbLIMHCTBA BELWECTB, KOTOpble peabcopbupytoTca nnm ceEKpeTUpyoTCA,
CYLLEeCTBYET KOJIMYECTBEHHOE OrpaHUYEeHne — MAKCUMAsAbHbIU mpaHcrnopm -
NO/IHaA 3arpyeHHOCTb TPAHCMOPTHbIX CUCTEM , BOBNEYEHHbIX B NEPEHOC BELLLECTBA,
Koraa ero KOHLUEHTpPaLUmMa B NMPOCBETE KaHaNbL,A NPEBbLILWAET BO3MOXHOCTU
TPAHCMNOPTHbIX 6e/1K0B U GePMEHTOB, Y4aCTBYHOLLUX B NepeHoce.

Hanpumep, npu caxapHom anabeTte KOHUEHTPALUMS INOKO3bl B NEPBUYHOM MOYe
NpPeBbIlaeT BO3MOXHOCTU peabcopbumm 1 rnoKo3a NoABASETCA B MOYe.



KaHanbueBaa peabcopbuma un cekpeuus

MMHOUKUTO3 - aKTUBHbI MexaHu3m peabcopbuum 6enka.

[MMHOUWTO3 HabtO4aEeTCA B HEKOTOPbIX OTAENaX KaHa/IbLUEBOMW CUCTEMbI HEPPOHaA,
0COH6EHHO NPOKCMMANbHbIX.
MexaHu3m obecneymBaeT TPAHCNOPT KPYMHbIX MOAEKYN

Benok npukpennserca K membpaHe WETOYHOM KaeMKn, membpaHa B 3TOM mecTe
WHBAarMHMPYETCA B KNETKY BMNJIOTb A0 CMblKaHMA Kpaes N GOPMMPOBAHMSA
Ny3blpbKa, coaeprKkallero monekyny 6enka. OKasaBLINCb BHYTPWU NMPOCTPAHCTBA,
OKpPYXXeHHOro membpaHomn, moneKkyna 6eska pacuennsaerca 40 aMUHOKUCAOT,
KOTopble 3aTem yepe3 6azonatepanbHyto MembpaHy NoONagatoT B MEKKNETOUYHYIO
XNAKOCTb.

[MOCKONbKY NMHOLMTO3 TpebyeT 3aTpaT SHEPTNU, €0 OTHOCAT K aKTUBHOMY
TPaHCMOPTY.



KananbueBaa peabcopbumsa n cekpeums

MaccuBHan peabcopbuusa.

NHTEHCMBHOCTb NepeHoca BelecTsa 3aBUCUT OT
*3/1EKTPO-XMMUYECKOTO rpagmeHTa

*MPOHMLAEMOCTM MeMbpaHbl ANA BELECTBA

*BpeMeHeM HaxoX/AeHUsA BellecTBa B NPOCBETE KaHa/bLeB

TaKol TPaHCNOPT Ha3bIBAETCA TPagneHT-BPEMA3aBUCUMbIM. MOCKObKY ero
WHTEHCUBHOCTb ONPEAENAETCA SNEKTPOXMMUYECKUM FPAAUEHTOM U BPEMEHEM, B
TEYEHNE KOTOPOro BELLEeCTBO HAaX0AMUTCA B KaHa/IbLe, YTO, B CBOKO o4yepedb, 3aBUCUT OT
obbema XKMAKOCTU, NPOTEKAIOLLEN NO KaHasbLy. MaKcMManbHbINM TPAHCNOPT ANA 3TUX
BELLECTB HE XapaKTepeH.

[MaccmuBHaA peabcopbuma HabnoaaeTcs NPpU TPaAHCMNOPTE BOAbl, MOHOB X/10Pa,
MOYEBUHbI.



KananbueBaa peabcopbumsa n cekpeums

OcobeHHOCTM peabcopbunm HaTpuA.

HaTtpuin - aktuBHO peabcopbupyemoe BewecTBO, A/ KOTOPOro MaKCMMaAbHbIN
TPAHCNOPT He XapaKTepeH

Yem BbilLie CTAaHOBUTCA KOHLUEHTPALMA HAaTPUA B MPOKCMMANIbHOM KaHa/bLe U Yem
MeHbLLEe 06 beMHasA CKOPOCTb KUAKOCTU B €ro NpocBeTe, TeEM MHTEHCUMBHEE OH
peabcopbupyetca.

B 6onee gnuctanbHbIX YacTAX HePpPoOHa MPOHULLAEMOCTb YEpPe3 MEeXKNETOYHbIE
NPOCTPAHCTBA 3NUTE/IMOLMTOB 3HAYNTENbHO CHUXKaeTcA U peabcopbums noHos Na+
onpeaenaeTca MakCMMaibHbIM TPAHCMNOPTOM, CXOXKUM C aKTUBHbIM MEXaHU3MOM
peabcopbuun apyrux BeLwlecTs.

3TOT MAaKCUMabHbIN TPAHCNOPT MOXET BO3PACTATb B OTBET HA BJIMAHUE TAKNX
TOPMOHOB, KaK a/1ibgoCTepoH



KaHanbueBaa peabcopbunsa n cekpeums
MaccuBHaa peabcopbumna Boabl C NOMOLLbIO OCMOCA

3aBucnUT oT peabcopbumm HaTpumA .
[NepemelleHmne 3aBUCUT OT KOHUEHTPALUUN COEANHEHUN MO rPaAMNEHTY KOHLUEHTPaLUK

Boaa n HekoTopble MOHbI (HAaTPUK, X/1I0P, KaNUN, KanbUU N MarHnii) aupedyHANPYIOT B
KNETKY — NPOUCXOAUT NepeTArMBaHme BeLwecTs ¢ MOMOLLbI OCMOCa

MpoKcuMmanbHble KaHaAbLbl — BbICOKO MPOHMLL@EMbI AN BOAbI.
Metna leHNe n AnUCTaNbHbIE KaHaNblbl -XYyXXe NPOHULLaeMbl A5 BOAbI,

[lncTanbHble KaHanblbl, cObupaTenbHble Tpyboukn — peabcopbums Boabl 3aBUCUT OT
YPOBHSA aHTUANYPETUYECKOro roOPMOHa



KaHanbueBaa peabcopbunsa n cekpeums

peabcopbumua NOHOB XN10pa , MOYEBUHbI N APYTMX PACTBOPEHHbIX BELLECTB
ocyliectsaseTca NnyTém anddy3mmn U conpsayKeHa ¢ TPaHCNOPTOM MOHOB HATPUA 1 BOAbI



TpaHCMoOpPT BELWEecTB B MPOKCMMA/IbHOM KaHa/ibLie.

[MpoKcumanbHblie KaHanbLbl peabcopbupytoT okono 65% HaTpus, Xxnopa,
6nKapboHaTOB, Ka/NA, @ TaKKe NOYTU BCEMN NHOKO3bl U aMUHOKUCIOT, NONaBLUNE B

NepPBUYHYIO MOYY.
34€eCb TaKKe NPOMUCXOANT CEKPELMA B MPOCBET KaHa/bLEB OPraHMYeCKUX KUCAOT,

OCHOBAHWMN U NPOTOHOB



TpaHcnopT BewlecTs B neT/ne [eHne.

HucxoaAwana 4acTb TOHKOTO
cermeHTa n. leHne
BbICOKOMPOHMLaema Ansa BoAbl
(peabcopbupyetca ao 20%) n
YMEepPEHHO NPOHMLaeMa ANS
60NbLINHCTBA PACTBOPEHHbIX
BELLLECTB, BK/1l04AA MOYEBUHY U
HaTPMI. 9TO NO3BO/ISIET BELLECTBAM
nyTem npoctor andpdysmm
NPOHMKATb YePE3 CTEHKM.

B TONCTOM YacTn BOCXoAALLEro
otaena n.feHne npoucxoaut
akTMBHas peabcopbumm noHos Na+,
Cr- n K+, Kanbumsa, bukapboHaToB 1
MarHua. (okono 25% mx obuero
KoaunyecTsa).



TpchnopT BewecTts B ANCTAJIbHOM OTAE/ 1€ KaHa/lbLd.

B HayanbHOM OTAENE ANCTA/IbHOTO
KaHanbl,@ akTMBHO peabcopbupyroTcs
noHbl Na+, C I, Ca2+ n Mg2+. [laHHble
OTAEe/1bl NPAKTUYECKM HEMPOHULLAEMbI ANA
BOAbl U MOYEBUHbI.

BTopan nonoBnHa ANCTaNbHOIO KaHaAbLa
N KOPKOBbIN OTAEN cObnpaTebHOM
Tpyboukn peabcopbupytoT HaTpuii n
BO/AY, @ TAK}Ke CEeKPeTUPYIOT MOHbI K+ B
NpOCBeT KaHaNbLeB. BcTaBOYHbIE KNETKU
peabcopbupytoT Kanum n bukapboHaTsl,
CeKpeTnpys B NPOCBET KaHablLa
NPOTOHbI.

Peabcopbuma Boabl B JAHHOM CETMEHTE
peryaupyeTca aHTUANYpPeTUYECKUM
FOPMOHOM: NOBbILEHNE €ro YPOBHA
NPOHMLUAEeMOCTb MmembpaH Ana Boabl
noBblLLaeTcA



TpaHCcnopT BewecTs B cobMpaTe/IbHOM NPOTOKE MO3roBOro C/10A.

CoBMpaTenbHbIA FPOTOK 1. MpoHnUaemocTb cobupaTenbHbIX

LS MPOTOKOB MO3roBOro C/10A A/1A BoAbl
perynnpyertca yposHem ALl npu
BbICOKOM ero cogep*KaHuu Boga
WHTEHCMBHO peabcopbupyetca B
MEXKNETOUYHYIO XXUAKOCTb, YMEHbLUAA
KOHEeYHbIN 06bEeM MOYM M NOBbILLIAA

KOHUEHTPaLMIO PAaCTBOPEHHbIX B HEN

BELLEeCTB.

2\ B
AL
- PN

2. B oTAanume oT KOPKOBbIX CObMpaTebHbIX TPYOOUYEK cobmnpaTeibHble NPOTOKMU
MO3roBOro C/104 NPOHULL@EMbI AN1A MOYEBUHbI. Peabcopbumna HebonbLIOro KoanyecTsa
MOYEBWHbI B I/Ty6MHE MO3roBOro C10A CNOCOHCTBYET YBE/IMYEHUIO OCMOISIPHOCTY B
3TOM 30He, BHOCA onpeAeneHHbIM BKAaa, B CNOCOBHOCTb novyek ¢opmMmMpoBaTh
KOHLEHTPUPOBAHHYIO MOYY.

3. KneTtkn cobmpartenbHOro npoToka, Kak U aNUTeNInin KOPKOBOro oTaena
cobupaTenbHOro KaHasblia, CNOCOOHbI BblAENATb NPOTOHbI, NPE0A0NEBas BbICOKUN
rPagueHT KoHUeHTpauun. ChegosBaTeibHO, A@aHHOMY CEFMEHTY TaK¥Ke NPpUHaAANEKUT
Ba)XHaA POab B peryasumm KMCA0THO-LLEN0YHOIro paBHOBECUS



Perynauna peabcopbumm B KaHanbLax.



[nomepynotybynspHoe paBHOBecMe — CNOCOBHOCTb KaHa/bLEB YBE/NYMBATb
MHTEHCUBHOCTb peabcopbLunm B OTBET Ha yBenndYeHne GUnbTpauum .

N3meHeHne peabcopbumm B  neputybynsapHx  Kanuaspax —  peryampyetca
rmapocratnyeckmm (3asucut ot ALl M CONPOTUBAEHMA BbIHOCALWLENA apTepuonbl) u
KONNOUAHO-OCMOTUYECKMM (onpeaenaerca CUCTEMHbIM OHKOTMYECKUM AaBAeHUEM
NNa3mMbl KPOBW) JAaBAEHUEM B 3TUX Kanuanapax, MameHeHua peabcopbumm B 3TUX
Kanuanapax cnocobHbl, B CBOO o4yepeb, MOBAUATb Ha TMAPOCTaTUYECKOE U KONNOUAHO-
OCMOTMYECKOE AaBNeHNE B MEXKNETOYHOM }KUAKOCTU MOYEYHOM TKaHU MU B UTOre — Ha
peabcopbumio BoAbl U PaCTBOPEHHbIX BELWECTB U3 KAHAbLLEBOW CUCTEMbI MOYKM.

MoBbiweHne cuctemHoro AJ[l ycunmBaeTr HaTpumypes wn  auypes (npeccopHble
HaTupuinypes n anypes).

['ymopanbHaa perynauua



[yMmopanbHaa perynsaumna KaHaabueson peabcopbumm

AnbaocTepoH. Bbiaenaertca KnyboO4YKOBOM 30HOW KOPbl HAAMOYEYHUKOB, BO3OENCTBYET
Ha r1aBHbIE KAETKM KOPKOBbIX CObMpaTenbHbIX TpyboUeK., yBenmumneaeT peabcopbumio
HAaTPUA U CEKPELUIO Kanna NOYEYHbIMM KaHaibLaMW.

AHrnoteHsmH Il. KoHUeHTpauua YyBENUYMBAETCA TMPU CHUXKEHUU apTepuasbHOro
JaB/NeHNA WM YMEHbLIEHMM OObEMA BHEKIETOYHOM MHKUAKOCTU. AHrnMoteH3uH |l
ycunmsaeT peabcopbuunto HaTpUsa M BOAbl B KaHasbuax, cnocobctsyto noaveémy Al u
3a4epKKe XKNUAKOCTU B OpraHuU3me.

AAl (aHTMANYPETUYECKUIN TOPMOH) YycuamnBaeT peabcopbumnto Boabl 32 CHET YBE/IMYEHUA
NPOHNLAEMOCTU 3NUTENINA AUCTa/IbHbIX KaHa/nbLeB, cobupaTtenbHbix Tpybouyek u
NPOTOKOB. [lencTBME rOpMOHA CNOCOBCTBYET COXpPaHEeHUIO 3anacoB BOAbl B OpraHu3me,
Hanpumep npu o6e3BoXUBAHUM.

MpeacepaHbIN HATPUMYPETUYECKMI NenTua, BbipabaTbiBaeTcss SHAOKPUHHBIMU KNETKaMuU
npeacepaun B OTBET Ha yBenAMyYeHMe obbema naasmbl U nepepacTakeHne Kamep
cepaua. Nentna cHuxkaet peabcopbuunto HaTpPUA M BOAbI, YBENMYMBAA UX BblAeNeHUE C
MOYO0M. ITO NPMBOAUT K BO3BpPaLLEHMNIO 06 bemMma KPOBM K HOPMaJibHON BENNYUHE.



[yMmopanbHaa perynsaumna KaHaabueson peabcopbumm

MapaTupeonaHbii FOPMOH ycunmeaeT peabcopbunto Kanbumsa, 0COOEHHO B AUCTa/IbHbIX
KaHa/bLAX, a TakXKe, No-BUAMMOMY, U B neTne feHne.

MapaTMpeouanH BAUAET TaKXKe U Ha ApyrMe npouecchbl, BK/AKOYAA TOPMOXKEHUe
MPOKCMMANIbHbIMW  KaHasbuamu peabcopbunm PochatoB ©  CTUMyIUpPOBaAHUE
peabcopbunn marHua B netne leHne



AKTUBaALMA CMMMATUYECKOro oTaena aBTOHOMHOM HepBHOWM
CUCTEMDI

BbI3blBaeT Cy)KeHMe MPOCBETA MOYEYHbIX apTEPUON U KaK cneacTtBue — YMEHbLUeHue
CK®. B oTBeT yMmeHblUaeTCcs BblAeNeHMne HaTpUs U BOApbI.

TaKk)Ke cumnaTMyeckoe BAUAHUA YBENMUYMBALOT peabcopbLnto HaTpMs B NPOKCUMaIbHOM
KaHanble, TO/ACTOM BocxoAdliem otaene netan [eHne wn, BO3MOXKHO, B bonee
ANCTaNIbHbIX YaCTAX KaHaNbLEBOM CUCTEMBI.

TaKkKe CTUMYNAUMS CMMMNATUYECKOro OTAeNa YBe/IMYMBAET BblaeneHne B KPOBb PEHUHA
M crnocobcteyeTr 06pa3oBaHUIO aHTMOTEH3MHA |l, KOTOpbIA AONONHUTENBHO YCUINBAET
peabcopbumnio B KaHasbLLaX U YMEHbLLUAET BblAeNeHne HaTPpUsA NOYKON.

B pe3ynbrate ycunusaetca peabcopbunton HaTpuA.



MouyencnyckaHue



MouyencnyckaHue

MouyeuncnyckaHme — NpPoLEecc, B pe3y/ibTaTe KOTOPOro ONOPOXKHAETCA HAaNO/IHEHHbIN
MOY€EBOMN My3bIPb.

Mpouecc cocTouT M3 ABYX 3TanoB

1— nocteneHHoOe Hano/IHEHNE MOYEBOIO NY3bIPA A0 TEX NOP, MOKA HANpPAXKEHUE ero
CTEHOK He AOCTUTHET NPeAeNbHOro YPOBHA, YTO NPUBOANT KO BTOPOMY 3Tany,

2 - 6naropgapa pedieKkcy MOYEUCIYCKAaHUA NPOUCXOAMUT ONOPOKHEHNE MOYEBOTO
My3blPA UV BO3HMKAET OCO3HAHHbIM MO3bIB K MOYENCMYCKAHUIO.

HecmoTpa Ha TO, 4TO pedieKC MOYENCNYCKaHMNA peryinpyeTcs aBTOHOMHOW HEPBHOM
CUCTEMOWM C LLlEHTPaMM B CIMHHOM MO3re, OH MOXKeT BbiTb 3aTOPMOXKEH UK
aKTUBUPOBAH NOA, BAMSHMEM KOPKOBbIX UM CTBOJIOBbIX CTPYKTYP



dusnonornvyeckas aHaTomma u HePBHblE CBA3U MOYEBOIO MYy3blpPA

- [Monbli rnagKoMbILEYHbIN OpPraH
Pasnunyalort:
/ ' * TE/I0 - pe3epByap 419 MO4MU
* LWEeMKY — nepexopn Tena B ob6nactb
— . TpeyroabHuKa J/IbeTo n ganee - -B ypeTpy

CoKpalleHuns aeTpy3opa (MbllEYHOM CTEHKKU) NPU COKPALLEHUN CO30QET AaBNEHUE B
ny3bipe ot 40 go 60 Mmm pT. CT. , TO3TOMY OH ABNAETCA MaBHbIM GAaKTOPOM OMNOPOXKHEHMUS
ny3blpA.

MblLWwubl AETPY30pa CO34AI0T MeXAy COBOM INEeKTPUYECKME KOHTAKTbI C HU3KUM
CONPOTUBAEHMEM, MOSTOMY MOTEHLMAN AENCTBMA cCNOCOBEH pPacnpoOCTPaHATLCA MO AETPY30pY
OT K/IETKU K K/1IeTKe, Bbl3blBaA 3aTeM O4HOBPEMEHHOe COKpallleHMe BCero opraHa Le/IMKoOM.



dusnonornvyeckas aHaTomma u HePBHblE CBA3U MOYEBOIO MYy3blpPA

LLienkA ny3bipsA
. * CTEHKA COCTOUT M3 MblLIEYHbIX BO/IOKOH
AeTpy30pa, NepenneTeHHbIX ¢ 60abWNM
KOIMYECTBOM 3/1aCTUYECKNX BOSIOKOH
* 0b6pa3yeT BHYTPEHHUU CHPUHKTEp.
- * TOHWYECKUE COKpPALLEHMA BHYTPEHHETO
COUHKTEPA B HOPME HE MO3BOMAIOT MoYe
_© . HAaX0AMTbCA B LWEeWKe, NpeaoTBpaLLan TakKum
0bpa3om OnNoOpoOrKHEHME MOYEBOTO Ny3bips 40
TeX nop, NoKa AaBNeHNE B HEM HE AOCTUTHET
: xHbil O KPUTMYECKOWN BE/IMUYMHDI.

B Hayane ypeTpbl pacnosioXeH Hapy*KHbIK cPUHKTEp ypeTpbl. ITa MblliLa —
nonepeyHononocaTas, ee COKpalleHNss — NPOU3BOJIbHbIE (B OTIMUYME OT APYrnx OTAEeN0B
MOYeBOro nysbips). MyckynaTypa Hapy*Horo cGmHKTEpPa HaxoAMUTCA NOJ, KOHTPOIEM
HEPBHOW CUCTEMbI, NOAYMNHAACH CO3HAHMIO. TAKOW OCO3HAHHbIN KOHTPONb cnocobeH
NOAaBUTb HEMPOWU3BO/IbHYIO NMOMbITKY ONOPOXKHUTL MOYEBOM MY3blpb



MHHepBaLMA MO4YEBOTro Ny3blpa

MapacumnaTuyeckan perynaums

OcyLlecTBNseTC B OCHOBHOM 33 CYET Ta30BbIX HEPBOB KPECTLLOBOro Cr/IeTEHUA CMUHHOTIO
Mo3ra (Ha ypoBHe S2 1 S3) . BKAtoYaeT 4yBCTBUTE/IbHbIE U ABUraTE/IbHble BO/IOKHA

pacTaXeHue aeTpy3opa T

l

4yBCTBUTEJIbHbIE
BOJIOKHa

S2 S3

L4

¥ A\ ¥
ABUTaTe/ibHblE ol gt
napacnmmnaTnyecCcKkmne

BOJ/IOKHA Ta30BbIX HEPBOB

‘r

¥ -
L
~

HADYEHEN CONHXTE
e

raHrnMnu CTeHKU M.n.

|

NOCTraHr/MIMoOHapHbIE€ BOJIOKHa,
MHHEepBUpyroLwune AeTpysop.



MHHepBaLMA MO4YEBOTro Ny3blpa

ComaTnyeckme asuratesibHble BOJIOKHA CPaMHOIO HepPBa MHHEPBUPYIOT HAPYKHbIN
COUHKTEpP ypeTpbl, KOHTPOAUPYA MoYencnyckaHuto OKasbiBaA TOPMO3HOE AENCTBUE,
CnocobCTBYIOT MOYEUCNYCKAHUIO)

33 CYET HEPBOB KPECTLOBOro CNAEeTEHUA CMMHHOIO Mmo3ra (Ha yposHe S2 n S3)

NPOU3BO/IbHaA CKe/ieTHan = mnanwecme vepss | L#9 2 [

MYCKy/iaTypa Hapy»Horo X \o\ L~ |
chUHKTEepa M.M. ‘ = | SHIG



] MOY€BOro My3blps

KaAd UHHepBaunAa OT NOAYPEBHOIO HeEPBA (CeFMeHT L2 cnMHHOro m

epBaLMA CoCya0B f
D4EBOro My3bipA.

L1
o . { GRS |
3CTBUET/IbHbIE BOJIOKHA 7 | Cumnariecte nepss | LS L
1 ARy
laTU4eCcKuUX HepBoB ;-‘: P A N8P 4
FBEYAIOT 33 OlLyleHWe 52 ‘
S3 MapacuMnarmyeckne nepsw
)eno/iHeHUA M.N. U o S <R

DTOPLIX Cy4anx - 60b Cpamion Hepa




VIHHepBaLI,MFI MOYEeTOYHUKOB

MOYETOUYHMKM NPUHMMAIOT aKTUBHOE Y4aCTUE B NPOABUKEHUM MOUYM OT IOXaHKU K
MOYEBOMY NMY3bIPHO 33 CYET NEPUCTANBTUKN.

CUrHANOM K YCUIEHUIO NEPUCTANIBTUKM MOYETOYHUKOB CAYKUT paclUMpPeEHME NOYEYHOM
JIOXaHKU

CTEHKN MOYETOYHUKOB COAEPIKAT MaAKNe MblllLbl, UHHEPBUPYEMbIE CUMMNATUYECKUMU U
napacMmnaTUYECKMMM HEPBAMM, A TAKKE MHTPAMYpPa/ibHbIMU HEPBHbLIMU CMIETEHUAMM,
pacnpocTpaHAWMMNCA NO BCEN A/IMHE MOYETOYHUKOB.

CTUMYyNAUNA NaPaACUMNATUHECKUX BOZTOKOH YCUTTUBAET, d CUMIMNATUYHECKUX — TOPMO3UT
NnepuncrtaibtTMky MOYETOYHUKOB.



dusnonornvyeckas aHaTomma u HePBHblE CBA3U MOYEBOIO MYy3blpPA

MoyYeTouHMKM BNagatoT B MOYEBOM Ny3bipb, npoboaas (e
AeTpy3op B 061aCTM MOYEBOrO TPEYroNbHMKA , MPOXOAA <\\ ;
HeboNbLIOe paccTOAHME B NOACAN3NCTOM C/10€ CTEHKM M.1. - \\\\%/ |
[leTpy30p, HaxoAACb B TOHMYECKOM COKpalleHnu, caasansaeT B )
MOYETOYHMK, 3aKpbIBaA BXO B Hero. 3To npeaoTepallaeT

3abpOC MOUM MO HaMpPaBAEHMUIO K MOYKE BO BPEMA MOYENCNYCKaHUA UAN NpU
cAaBNEHUN MOYEBOro My3bipA. MpocBeT Ny3bIPHOM YaCTM MOYETOYHUKA PaCKpblBaeTCA
noA, BANAHMEM NepUCTaNbTUYECKOM BOHbI M MOYa MPOXOAUT B MONOCTb MOYEBOTO

ny3bIps.

My3bipHO-MOUYETOYHUKOBbIN pedItoKC — 3abpoc MOYM U3 MOYEBOro Ny3bipa B
MOUYETOHMUK:
* ANNATALNA MOYETOYHUKA
* NOBbILLIEHNE AaBJ/IEHNA B MOYEYHOM NOXaHKE N ANNATALMUA JIOXaHKU
* HapylLueHue BblaennTenbHon GYHKLUM NoYeK, pa3Butne bonee TAXKENbIX HAPYLIEHU
* BoCcxodAuwan nHpekums



OwyLeHns 60a1 B MOYETOUYHMKAX U

MOYETOYHMKOBO-NOYeUYHbl pednekc
MoYeToOYHUKU OBUNBbHO CHabXKeHbl

HEePBHbIMW BOJIOKHAaMK, NPOBOAALLMMMU
60/1eBYHO0 YYBCTBUTE/IbHOCTb.

CMNA3M MOYETOYHUKA
\ 5O/b
AKTUBALIUA CUMNATUYECKUX
BO/IOKOH NO4KU
\ CYXXEHUE KNYBOYKOBbIX
/ APTEPUON
CHMMXEHUE CK®
\ YMEHbLLEHUE OBbEMA
XUAKOCTU, NOCTYNAIOLLEN B

JNIOXAHKY U MOYETOYHUK



Pednekc mouencnyckaHma

MoueBoi ny3bipb BCerga HaxoAnTCs B onpeaenéHHoM TOHyce, He3aBUCUMO
O T CTeneHu HanoAHeHUA (33 UCKNOYEHMEM MONHOCTbIO ONMOPOXKHEHHOTO).

Mo mepe Hano/IHEHMN MOYEBOTO NY3blPs BO3HMKAOT BOJIHbI ObICTPOrO U
3HaYUTENbHOIo NoAbEMA AaBseHMsA (OT HECKONbKUX caHTMMmeTpoB A0 100 cm
BO/,.CT) — BO3HMKAOT MOYENCNYyCKaTeIbHbIe BOIHbI (C NEPUOANYHOCTbIO OT
HECKO/IbKMX ceKyHAa, Ao 1 n 6bonee MUHYT)

Nouyemy 3TO NnpoucxoaunT

MouencnyckatesibHble COKpaLeHNA NPU YaCTUYHOM 3aNOJIHEHMW NY3bIPA B TEYEHUE
HECKO/IbKMX CeKYHA 06bIYHO CAaMONPOM3BO/IbHO NPUBOAAT K paccnabneHuto
NETPY30pa, U AaBAEHME BO3BPALLAETCA K UCXOAHOMY YPOBHIO



Camonoaaepnsaembin pedpaekc MoYencnycKkaHms -

Mpoaonatolieeca HanoAHEeHNe MOYEBOro Ny3bipa —
yBe/IMYEHME MOYENCTYCKATENbHbIX BOJIH MO CU/E N YacToTe-
camonoanepxmBaemblit pediekc MoYenCcnycKaHma

» »

BO3HMKHYB 0aHaXAbl, pedaeKc MOYENCNTYCKAHNA CTAHOBUTCA
CaMONoAAEePKMNBAEMbIM, T.€. NEPBUYHOE COKpPALLEHME NY3bIPs aKTUBUpPYET
PEeLEeNTOPbl PAaCTAXKEHMSA, NOTOK YYBCTBUTENIbHOM MMMY/IbCAaLMK OT Ny3biPA HapacTaerT,
yCUAUBaA pePneKToOpHOE COKpallleHne CTeHKU. LIMKn noBTOpAeTcs BHOBb, MOKa
MOY€EBOW Ny3bipb HE JOCTUIHET BbICOKOM CTEMNEHWN COKPaALLEHUA. 3aTeEM Yepes
HECKO/IbKO CeKyHA, (MHoraa npoxoamt 6onee | MMH) camonoaaepnsaembin pedpiekc
MOYENCNYCKaHMUA yracaeT, N03BO/AA Ny3bIpto paccaabutbes



Pednekc moyencnyckaHusa

pedaeKkc MOYENCNYCKAHMNA ABNSETCA 3aBEPLUEHHbIM LUMKAOM pPeaKkLUuit, COCTOALLNUM U3
cneayroLmx nepnoaos:

() nocteneHHO M HBbICTPO BO3pacCTatOWEro AaBAEHUSA;

(Il) cToMKoro nopaep»KkaHuA AaBAeHUS;

(11l) Bo3BpaTa AaBneHUA K 06bIMHOMY TOHYCY MOYEBOro My3bIpS.

PedneKkc moyencnyckaHms, BOSHUKHYB 1 HE 3aBEPLUMBLUNCL U3THAHUEM MOYMN,
3aTOPMarXKMBAETCA Ha HECKO/IbKMX MUHYT - OoAMH M 6onee yac, BNAOTb A0
HacTyn/eHns cneaytoLero umKna.

[MOCKONbKY MOY€EBOM NYy3blpb HAaMO/HAETCA BCE CUIbHEE, YAaCTOTa N BbIPAXKEHHOCTb
pednekca moyencrnyckaHua Bo3pacTatoT Bce bosblue.

CTaB A0CTAaTOYHO CUNbHBLIM, pedaeKC MOYEUCNYCKAaHUA 3aMyCKaeT APYryto
pedIEKTOPHYIO peaKkLuto, KOTopas peanmnsyeTcs C MOMOLLbIO TOPMO3HOMO BANAHUS
CPaMHbIX HEPBOB Ha HaPY*KHbI COUHKTEP YPETPHI.



Pednekc moyencnyckaHusa

Echn TopmoxkeHue Oypetr npeobnagatb Hag Npou3BoabHbIMM curHanamm LIHC,
YBEIMUYMNBAIOLLMMUM TOHYC HAPYKHOro CPUHKTEPA, NPOU30MAET MOYEncnyckaHme. B
NPOTUMBHOM C/lydae MOYEBOW MNy3bipb OyAeT HANONHATbCA A0 Tex Mop, MNOKa
pediekc MoYenCnyCcKaHUA He CTaHeT bonee BbIPaXKEHHbIM



PyYHKLMA MO3ra B peryiaumm Mo4encnycKaHums

PecbneKc Mmo4yencnyCckaHnA, OTHOCUTCA K BEr€TaTUBHbIM DECI)J'IEKCE]M CNMMHHOIO MO3ra.

OAQHaKo ero MOXKHO NOAABUTb NN YCUNNUTb C NTOMOLL b BbICLLKUX OTAE/NOB ro/10BHOIO
MO3lra, KOTOpPble BK/TKOYAKOT.

(I) cTonoBble LEHTPbI, Bbi3biBalOLLME CTOMKOE BO3DYKAEHME U TOPMOIKEHME,
PaCMO/IOKeHbI MPENMYLLECTBEHHO B MOCTE;

(I1) Heckonbko LEHTPOB, PACMONOXKEHHbIX B KOPE U B OCHOBHOM BbIMOJIHAOLLINX
TOPMO3HYIO GYHKUMIO, MHOTAA CNOCOOHbIX OKa3biBaTb U BO3OYKAatoLlee AeACTBUE



' BanaHme UHC Ha moyeuncnyckaHue ‘

~— Y B

[loctoaHHOe cnaboe TopmoskeHue pediekca MOYENCTYCKAHUA.
TopmorKkeHne npeKpallaeTca AnLb NPY 0CO3HaHHOM KeJlaHUM NOMOYUTbLCA

~—— Y o —

~—— o —

OcTaHOBKa MOYeUCnycKaHMe Aarke Npu HavyaBLIEMCSA ONOPOXKHEHUN NY3bIps NOCPEACTBOM
TOHWYECKOro COKPALLLEHUA HAPYKHOTO COUHKTEPA, KOTOPOE MPOAONXKAETCA BNAOTb A0
NoAX0AALLEr0O MOMEHTA, KOFAa MOYENCNYCKaHME MOXKET ObiTb BHOBb MPOAO/IKEHO

~—— / E—
~—— / I

LleHTpbl, pacnosioKeHHble B KOpe .M., MOTYT aKTUBUPOBATb LIeHTPa MOYEUCNYCKaHUA,
PAcrnoN0XKEHHOro B KPECTLLOBOM OTAE/1e NO3BOHOYHMKA, U OAHOBPEMEHHOM C HUM
TOPMO3UTb COKpalleHWe HAPYKHOTro COUHKTEPA YPETPbI, YTO MOXKET NPUBECTU K
MOYEUCMYCKaHNIO HAaNONHEHHOTO Ny3bIps.

— o —

A




[fpon3BoNbHOE MoYeuncnyckaHme obecneymBaeTca Lenbto
cneayoLmx npoLeccos

NPOM3BOJIbHOE COKPaLLlEeHne BPIOLLIHOM CTEHKN

V

noeblileHne AaB/1eHUA B MO4YEeBOM ny3blpe

V

BO3OYXKAEHNEe MexaHOPeLEenToOpoB CTEHKM MOYEBOTO Ny3bips

V

aKTMBaUKA pedaekca MoYencnyckanumsa +
TOPMOXKEHUE HAPYKHOTO COUHKTEPY YPETPbLI

%

ONnopoOXKHEHNE MOYEBOTIO MNMYy3blpPA

V



Taknm obpasom, cam pediekc mMoyencnyckaHusa obecneymsaer
NPOLLeCC COKPALLEHMNA CTEHKWU MOYEBOIO Ny3bIPs U €ro
onopoXxHeHue, a UHC no3sondaert caenatb 3TOT npoLecc
KOHTPOMPYEMbBIM C MOMOLLbIO CO3HAHMUS.



HapyLueHme Mo4yencCnyCckaHuA

*ATOHMA Ny3blpA
*Henpown3Bo/IbHbIN MOYEBOW MY3blPb

*HenporeHHO-pPacTOPMOXKEHHbIN MOYEBOW MY3blpb



HapyweHne moyencnyckaHma. ATOHUA

HopMma aTOHMA
pacTaxKeHue AeTpysopa pacTa)KeHue aeTpysopa / Bblpa*KeHHoe \
| l nepenoaHeHue m.n.
YyBCTBUTENbHbIE YyBCRBUTEJpHbIE
BOJIOKHaA : BONHa
| ol 2 N | BblAE/IEHNE MOYM NO
S2 S3 /i ) S2 S3 Kanasam
P e (HeaepsKaHue)
[MpUYUHBI:
1. Tpasma
KpecTuoBoro
FaHIuKA CTEHKU M., raHIUKA CTEHKU M.,
oTAesna Cn.m.
l l 2. [dpyrue
o NPUYUHDI
NIOCTTaHI/INOHapHbIe BOJIOKHA, NOCTraHrIMOHapHbIe BOJIOKHa,

WHHepBUpYIoLLKe AeTPY30p. WHHepBUpYIoLLUe AeTPY30p. \ /




HapylweHne moyencnyckaHmsa. HenponssosibHbIM MOYEBOW NMY3biPb.

CocTosiHMe, BO3HMKatloLee BCneaAcTBUE NOBpPeXAeHNA CMMHHOTO MO3ra C NOJIHbIM
HapyLUeHMeM NPOBOAMMOCTM Bbillie KPeCTLOBOro oTaena., Npm sToM KpecTuoBble
CErMeHTbl He NOBPEKAEHbI

* 0OblYHbIe pedneKcbl MOYENUCNYCKAHUA MOTYT COXPAHATbLCA.

* HO! KOHTpO/b NX OCYLLECTBAEHNA C MOMOLLbIO FOJIOBHOIO MO3ra CTaHOBMUTCA
HEBO3MOXEH.

[Mepuoa oT NepBbIX AHEN A0 HECKONbKUX Heae b Noc/e TPaBMbl pedaeKcsl
MOYENCNYCKaHNA NoAaBAEHbl U3-3a2 CMMHANIbHOIO LLIOKA, BbI3BAHHOIO NOTEpPEN
aKTUBUPYIOLLUX BAUAHWUIA OT CTBOJIA U NepeaHero mosra.

B aTOT nepuoa BaXKHO NPOBOAUTL NEPUOANYECKOE OMOPOKHEHNE MOYEBOTO NY3bIpA,
npeaoTBpallas ero nepepacTtarkeHne (c nomollbio MOYEBOro KaTeTepa).

Toraa pednekc moyencnyckaHma byaeT NnocTeneHHo YyCUAMBAETCA, BNAOTb A0 NOJIHOMO
BOCCTAaHOBNEHMUA.

3aTem BO3HMKAIOT U NEPUOANYECKME OMOPOXKHEHUS MY3bIpA, HOCALLME HENPEACKa3yeMbIN
XapaKrep.



HapyweHne moyencnycKkaHus.
HenporeHHO-pacToOpMOKEHHbIM MOYEBOU NY3bIpPb .

CocTosiHMe, BbI3BAaHHOE HEeA0CTaTKOM TOPMO3HbIX CUrHa10B OT FO/I0OBHOTO MO3ra.
TO HapyLIEHME BbIPAXKAETCA B YACTOM HEKOHTPONUPYEMOM MOYEUCTYCKAHUM.

J[laHHOEe COCTOsIHME BO3HMKAET NpPU NOBPEKAEHUN NYyTEN, OTBETCTBEHHbIX 33 NpoBeAeHune
TOPMO3HbIX BAUAHUM, U BCTPEYAETCH NPU YaCTUYHOM NepepbiBe CIUHHOIo Mo3ra Uam
NOBPENKAEHUNAX CTBONA.

Bnaroaaps coxpaHeHHbIM aKTUBUPYIOLLUM BANAHUAM BO36YAMMOCTb HEPBHbIX LLEHTPOB
KPecTLOBOro OTAe/1a OCTaeTCs NOBbILWEHHON, N AaXKe HEOONbLLIOE CKOMNIeHNEe MOYM B
ny3blpe Bbi3blBAaET ped1eKC MOYENCTYCKAaHUA, CNOCODOCTBYA €ro YacToMy ONOPOXKHEHMUIO.



