MOYEOBPA3OBAHUE

Pa6ora 1. ®AKTOPBI, BJIUAIOLIUE HA OBPA3OBAHUE MOYMN.

Huypes (mpouecc 00pa3oBaHMsI MOYHM B MTOYKE) SIBISIETCS pE3yJIbTaTOM TPEX
MPOLIECCOB: KIIyOOUKOBOM (hUIIbTpaIiy, KaHaJIbIEBOM peadbcopOunu u
KaHAJIbLEBOM CEKPEIUH.

KnyGoukoBast punbTparus nmpeacTaBiseT co0oil MepeHoc BOJIbI U BEIIECTB C
HU3KON MOJIEKYJIIPHOM Maccoil U3 M1a3Mbl, IPOTEKAIOIEH Yepe3 KITyOOUKOBbIE
KamWUISIpbl KPOBU B Karcyiy kiyoouka. Ha 3ToT nporiecc oka3bIBalOT BIUSHHUE:
wiomaab GUIbTPALMOHHON MOBEPXHOCTH MEMOPaHbI KITyOOUKOB, /1aBJICHUE B
KanmuuIsipax KiIyoo4ukoB U KO3 PUIIHMEHT KIyO0uKOBOM (QHIIbTpaluu.

dunbTpalmoHHOE AaBjieHUE B KanuuisipHoit cetu (Pf) sBnsiercs pesynbTaTom
B3aUMOJICHCTBUS THAPOCTATUUECKOTO JaBieHus KpoBu B kanuiuisipa (Pb = 70 mm
Hg), onxotrueckoro nasnenust kposu (Po = 25 mm Hg), BHyTpUKaIcyabHOTO
TkaHeBoro aasneHus (Pi=5 mm Hg), u Beruucnsercs no popmyie:

Pf= Pb - (Po + Pi)

Koaddumment kinyboukoBoit puiibTpanuu coctanisieT npuMmepHo 20% Bcero
CEpJIeYHOro BhIOpOCA, U €0 BEJIMYMHA 3aBUCUT OT PACIIUPEHUS WU CYKEHUS
MPUHOCAIIUX KIyOOUKOBBIX apTEPHUOIL.

[lenb: MpoAEeMOHCTPUPOBATH BIUAHUE KOd(PuUleHTa KI1yOOUKOBOM
bunbTpanuu, rTUIPOCTATHIECKOTO JIaBJICHUS KPOBU U OHKOTHYECKOTO KPOBSIHOTO
JaBJICHUs] HA UHTEHCUBHOCTH 00pa30BaHUs MOYHU.

Ha monenu nedpona (puc. 1) Bbl MOXKETE UBMEHSTh painyC KaKk BHIHOCSIICH,
TaK U MPUHOCSIIECH apTepHOIbI KIIyOOUKa MOYKH, & TAKKE MEHATh BEJIMUYUHY
JaBJIeHUs Ha BXOJe B KiyOouek. Mojienb pacCUuThIBaeT 00bEM MOTyyaeMoil 3a
BpeMst dkcriepuMmerTa Mmour (Urine Volume), paccunThIBaeT riioMepyssipHOe
(punbrpaunonnoe) nanenue (Glomerular Pressure) u T.H. mokaszaTenb
¢unbTpannu (Glomerular. Filtr. Rate)

[Inanupys SKCIEpUMEHT, UCCIIENYHTE BKIIAJl KAXKIOTO U3 (pakTopoB
oo4YepeaHO (CHavasa pojb paguyca apTepHuod, 3aTeM - pojib JaBiIeHUs U T.10). s
TOT0, YTOOBI PE3YJIbTATHI OBUIHM 3aMIMCAHBI B HYXKHYIO JICHTY TaOJIMIIbI, IEpE]T
3arycKoM Mozenu o0o3Havaiie Ha3BaHue onbiTa (Data Set). Ecnu Bbl MeHsieTe Bce
MOKa3aTeNn — ONbIT Oy/eT Ha3bIBaThCcsl KoMOMHUpPOoBaHHBIM (Combined)



Puc. 1. Mooenv negppona ons usyuenus eruanus paziuynsvix pakmopos Ha
QunbmpayuoHuyo hyukyuro Kiyoouxa.
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Experiment Tools Help Simulating Glomerular Filtration
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AJITOPUTM NENCTBUMN:

1. Ilo yMOon4aHUIO B MOJAENH YCTAHOBJICHBI CIEAYIONIUE MTOKA3aTEIN: PATUYC
npuHocsen aprepuoisl — 0,50; panguyc BeiHOCsAIIEH apTepuossl — 0, 435;
napiieHue Ha Bxojae — 90 mm Hg; koHueHTpauuoHHsii rpaaueHt — 1200
mosm. Haxmure «Start» u 10)KauTech, KOT/1a BCs KPOBb MEPETEUET B
MIPUEMHBIN PE3EPBYAP.

2. 3arem 3apUKCUPYHUTE pe3yJbTaThl B TAOIUIIE BHU3Y MOJIETHU, HAXKaB KHOTIKY
«Record Datay.

BepHuTe KpoBb B HCXOHBIN pe3epByap ¢ nomolbio KHONKU «Refiby.
4. O0Oo3HaubTe Ha3Bauwue uccienosanus — «Afferent» B 01oke «Add data set»

YcranoBute HykHbII BaMm paaunyc apdepentnoit u agpdepentHoit aprepuod,
HaXKMMasi Ha KHOMIKU (1) WK (-) Ha MOJIEJIbHOM YCTaHOBKE U HAXKMUTE
«Start». Korja Bcs KpoBb nepeTeder B IPUEMHBIN pe3epByap,
3aperucTpUpymuTe pe3yabTaT U BEpHUTE KpOBb B HCXOAHBIN pe3epByap (Refil).

6. O0o3HaubTe Ha3BaHUE uccienoBanus — «Pressure» B 0110ke «Add data set»



7. U3menHure HAaBJICHUC HAa BXOJC U ITOBTOPUTC IKCIICPUMCHT. He 3a0rIBaiiTe
PETUCTPUPOBATD €I'0 PE3YJIbTAThI 1 BOCCTAHABJIMBATH NCXOJHOC COCTOAHUC

MOJACIIN.

8. O6o3HaurTe Ha3zBaHue ucciaenosanng — «Combined» B 610ke «Add data

set»

9. M3meHuTe B HY)KHYI0 BaM CTOpOHY M BeTMUMHY JIaBJICHUS, U PATHYC
apTepHoJI U TIOBTOPUTE IKCIIEpUMEHT. He 3a0bIBaliTe perucTprupoBaTh
pe3yabTaThl B TAOIHIIE.

10.3anummuTe Bce pe3yabTaThl B TeTpaasr (Tadsu. 1) u caenaiite He0OXOaUMBIE

BBIBO/JIHI.

Tabnuya.l Daxmopsi, obecneuusaouue ONMUMATLHYIO QUILMPAYUOHHYIO
@yHKyuli 8 Hehpone.
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MPUHOCSIIEN
apTepUOJIbI

Pagnyc
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JlaBiienue Ha
BXOJIE B
KI1yOouek ( B
IIepBOM
MEH3YpKe)

I'momepynsipHoe
JlaBJICHUE

[Tokazarens
TJIOMEPYJIIPHON
¢bunbTpanun

O0Bem

MOYH

HOCTapaﬁTeCB OTBCTUTH Ha CIICAYIOIIUC BOIIPOCHI:

1) Kax mensiemcs 00vem 006paz08anHol MOYU NPU CYHCEHUU BLIHOCAULEU
apmepuonvt?

2) Kax ymenvuienue 0asnenus 8 KiybouKke ompaxcaemcs Ha eiuyune nokasamels
Qunempayuu u Ha obveme 06pPA308aHHOU MOUU?

Pa6ora 2. BIUAHUE AJIBIOCTEPOHA U AHTUAUYPETUYECKI'O
I'OPMOHA HA OBPA30BAHHUE MOYH.

AJIBIIOCTepOH — MI/IHCpaJIOKOpTI/IKOI/IIIHBIﬁ TOPMOH, CHHTC3UPYCTCA B

KITyOOYKOBOI 30HE KOpPbI HAAMOYEYHUKOB. BBIOpOC anbiocTepoHa B KpOBb
KOHTPOJIUPYETCS] PEHMH-aHTMOTEeH3MH-AJIb0CTEPOHOBOM CUCTEMO.
[TonmxeHue aBieHUs B KIIyOOUKOBBIX apTepUOIIaX IPOBOLUPYET BBIACICHUE U3
IOKCTa-TJIOMEPYJISIPHBIMU KJIETKAMH MOYEK MPOTEOIUTHYECKOro epMeHTa




peHuHa. PeHUH npeBpalaeT mia3MaTuuecKuii AHrHOTEH3UHOTeH B
aHruoTeH3uH I, KOTOpPHIY B NalIbHEHIIIEM IO/ BIUSHUEM CIEIUATBLHOTO
arHUOTEH3UH-TIpeBpalaromiero gepmenra nepepoaut B anrmorensus Il.
[TocneaHuit CTUMYIUPYET CUHTE3 U BBIJICJICHUE aJIbJI0CTEPOHA U3 HAATIOUCUYHUKOB
Y TIOBBIIIAET TOHYC TIaJKOW MYCKYJIaTyphl KDOBEHOCHBIX COCYIOB, BbI3bIBAs
noBeieHue AJl..

OcHoBHBIMU 3(peKTaMu albJOCTEPOHA SBISIOTCS:

- yaepxkanue noHoB Na, Cl, u BoabI

- COKpAIllEHUE CKOPOCTH 00pa30BaHUs MOYHU

- TIOBBIIIEHUE KPOBSHOTO JIaBJICHUS

AHTHAMYpeTndYeckuil ropmon (A" win Ba3onpeccuH) siBsieTCs
HEUPOTOPMOHOM, KOTOPBIA CUHTE3UPYETCS B TUIOTAJIaMyCe U HaKaIlJIUBaeTCs B
3aaHelt gose runoduza. 3arem AJILT BoienseTcsl B KPOBOTOK, KOTa
OCMOPEIIENTOPHI TUIOTAJIaMyCa BOCIIPUHUMAIOT TOHUKEHHUE KPOBSHOTO
OCMOTHYECKOTO JIaBJICHUS, a OapopelennTOPbl A0PThl U COHHOU apTepuu
BOCIIPUHUMAIOT MMOHWKEHHE KPOBSHOTO JIaBJICHUS.

OcHoBHbIMU 3(ppextamu A/ sBasIIOTCSA:

- yAep>KaHUE BOJbI
-COKpallleHue CKOPOCTH 00pa30BaHUs MOUU
- MIOBBILLIEHUE KPOBSHOIO JIaBJICHMUS.

Ha monenu HedpoHa B 3TOM BUPTYaJIBHOM JKCIIEpUMEHTE BBl He cMokeTe
U3MEHATH BEIMUMHY (DUIBTpaluy, HO, BBOJS B CHCTEMY allbJOCTEPOH N
AaHTHINYPETUICCKHI TOPMOH, BBl Oy/ieTe BIMATH Ha MIPOIECCHl 00paTHON
peabcopO1K BOJIBI M COJiel B coOupaTenbHOM TpyOouke HedpoHa.

[IpexycmoTpeHa Takke BO3MOXXHOCTh U3MEHATH peabCcopOIMIO TIIFOKO3bI U3
Mouu B kpoBb (Glucose carriers).

[loBeIlIeHHE YPOBHS IJII0KO3a B KPOBH, XapaKTEpHOE JIJIsl CaXapHOTo Auabdera,
MPUBOJIUT K TOMY, UTO OHA NepecTaeT abcopOUpOBaTHCS B KaHAJIbIIAX U MOMA/IaeT
B MOYY; OCMOTHUYECKOE JaBJeHHE B KaHaJbllax MOBBIIIAETCS, U BOJIA
3ajepKkuBaeTcs B Mode. TakuM o0pa3om, yem Oosiblie peadcopOuys, TEM MEHbILIE
IJIFOKO3bI OCTAETCsl B MOYE, U TEM MEHBIIIE €€ 00BEM.

Puc. 2. Mooenv negppona ons uzyuenus 61usHUs 20pMOHO8 U peabcopoyuu
2NIIOKO3bl HA 00paA308aHUe MOYU.
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Experiment Tools Simulating Urine Formation
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KpOMe TOI'O, BbI CMOKETC, UBMCHAA BCIIMYNMHY KOHICHTPAIINOHHOTO

rpaJlieHTa HATPUs, BIMITH Ha €r0 KOHIICHTPAIIUIO U OCMOTHYECKOE JIaBIICHUE
Mouu. HakoreHne HaTpusi B MEKKIETOUHBIX POCTPAHCTBAX IMOYKH MEHSIET [IBET
¢doHa, Ha KOTOPOM HU300pakeH HEPPOH.

AJITOPUTM NENCTBUMN:

1.

B MeHio «9kcnepuMenT» oTkpoiiTe mporpammy «Simulating Urine Formationy
(Cumymsiist oOpa3oBaHUs MOYH).

I1o yMOTYaHHIO B MOJENM YCTAHOBJIEHBI CIIEAYIOIINE MOKA3ATENHN:
KOHIICHTPAIIMOHHBIN rpagueHT — 300 mosm, TpaHCIIOPT TIIIOKO3HI (carriers
glucose) = 0.

O06o03HaubTe Ha3Banue ucciaenosanusa — «Gradient» B Oyioke «Data sets»

Haxxmute «Start» u noxxaurech, Korja Bcs KpOBb NEPETEUYET B MPUEMHBIM
pe3epByap.

3aTeM 3aUKCUPYUTE pe3yJIbTaThl B TAOJIUIIEC BHU3Y MOJIENIN, HAXKaB KHOIKY
«Record Datay.

OuucTuTh pe3epByap ¢ MOYOH C TOMOIIbIO KHONIKU «Dispense».
N3meHnTe BENMUYMHY KOHIEHTPAIMOHHOIO IPaJMeHTa U MOBTOPUTE maru 3-6.

O06o3naubTe Ha3BaHue ucciegoBanusa — «Glucose» B 0110ke «Data setsy,



9. YcraHoBuTe HYXHYI0O BaM HHTEHCUBHOCTH 0OpAaTHOTO TPAHCIIOPTA IIIIOKO3BI B
MPOKCUMAIbHOM M3BUTOM KaHaJble HAXKUMasi Ha KHOIKH (+) uiu (-) B BEpXHEH
YaCTU MOJENBHON YCTAaHOBKH M HAXXMUTE «Add carriers».

10.Haxxmute «Start» u 10XKAUTECH, KOTAAa BCA KPOBb IEPETEUYET B IPUEMHBIN

pe3epByap. 3aperucTpupyiTe pe3ysbTaT i 0CBOOOIUTE pe3epByap ¢ MOUOi
(Dispense).

11. IToBTopute maru 9-10 ¢ Apyroil BETMYMHON TPAHCTIOPTA IIIFOKO3BI.
12. O6o3uaubTe Ha3BaHue uccienosannsa — « Hormone» B 010ke «Data sets».

13.C momoIIpIo MUAMIETKH BBEUTE B 00J1aCTh COOMpaTeIbHOM TpyOOUKH HehpoHa
anpaocTpoH (Aldosterone) u moBTopute 3KcriepuMeHT. He 3a0biBaiite

PETUCTPUPOBATD €I'0 PE3YJIbTAThI 1 BOCCTAHABJINMBATH UCXOJHOC COCTOAHUC
MOJCIIN.

14.C noMouIpio MUIMETKH BBEAUTE B 00J1aCTh cOOMpaTenbHOM TpyOOoUuKy HedpoHa
antuanypetudeckuit ropmod (ADH) u noBTropuTte 3xcniepument. He
3a0bIBaliTE PETUCTPUPOBATH €T0 PE3YJIbTaThl U BOCCTAHABIUBATH UCXOIHOE
COCTOSIHUE MOJCIIN.

15.3anummuTe Bce pe3yabTaThl B TETpaab (Tadi. U caenaiTe HeoOX0IUMbIe
BBIBOJIBI.

Tabnuya. @axkmopul, obecneuusaroujue ONMUMALLHYIO QUILIMPAYUOHHYIO
@yHKyuli 8 Hehpone.

Konuentpauu | Konnentpauu | O6bem Mmoun | Konnenrpa- | Konuenrpa- | Beenennblit
s1 TIIFOKO3bI sl HATpUs LU MOYHU LIMOHHBII TOPMOH
IPaJUEHT

HOCTapaﬁTeCB OTBCTUTH Ha CIICAYIOIIUC BOIIPOCHI:

1) Kak mensemcs o6vem 00pazo8aHHol MOYU NPU 86e0eHUU AIbOOCEPOHA !
Ilouemy?

2) Kak sgedenue anmuouypemuieckoco 2OMOHA OMPAXcaemcsi Ha euduHe
nokazamens purbmpayuu u Ha 0oveme 00pPaA308arHHOL MOYU?




