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Pesiome

Llensb. Benok ABnfeTCA BaXHOW cocTaBasoLiel B npouecce GYHKLMOHUPOBAHUA opraHnsmMa. Ho ana Tex, KTo uMeeT 3aboneBaHMe noyek, Ypesmep-
Hoe ynoTpebieHne 6enka, NPUBOAUT K 06paTHOMY AeNCTBUIO. OCKOBKY K1y6OUYKM KPOBEHOCHBIX COCYA0B He MOTYT B MOJIHOM Mepe ¢punbTPOBaTh
KPOBb, B OpraHM3Me HaKarn/aMBarTCA TOKCUYECKME BelecTBa. ITO MPUBOAUT K 3a60/eBaHUIO ApYrUx opraHoB. M03TOMy TeMa ABNAETCA BaXKHOM
AnsA nccnepoBaHua. OCHOBHAsA Lie/ib paboTbl 3aK/IH0YAETCA B U3Y4eHUU MOPDONOTMYECKUX U3MEHEHWI CTPYKTYP KaHa/bLIEBOW U COCYAUCTOM CUCTEM
noyek npu 6enKoBoii Harpyske. Perynsuus 6e1koBoro romeocrasa o6ecrneynBaeTcs CTPYKTYPHO-PYHKLMOHAbHBIMU CUCTEMAMM, U MOXET COMpo-
BOX/aTbCA NPOTeMHypureil. MaTepuanbl U MeToAbl. [T03TOMY aBTOPOM C Lie/Iblo UCC/Ie0BaHNA CTPYKTYPHbIX OCHOB MHTErpaLuumn GyHKLMOHANbHbIX
CUCTEM NoYeK Npu perynauuy 6e/IKOBOro roMeocTasa B SKCrepuMeHTe bbla co3/laHa Ha Kpbicax MO/e b HapyLueHWs 6e/KOBOro roMeocTasa B KpOBU.
Jins s3KcnepuMeHTOB 6bl/IM MCMO/Ib30BaHbI MO/I0BO3pesible 6ecrnopogHble 6esbie Kpbickl Maccol 140-160 r, KoTopble 6blM pa3zeneHbl Ha TPU FPYNMb.
PesynbTatbl. [oc/ne npoBeAeHHOro 3KCNEpUMEHTA, 3a NepBble CYTKK, Bb110 BUAHO paclumpeHue apdepeHTHON U cyrxeHne 3ddepeHTHON apTepuon,
yBe/nnyeHmne Joau Kny6o4koB. CTPYKTypa KNETOK NPOKCMMAasbHbIX KaHa/bLieB HE U3MeHUNach. Ha TpeTby CyTKU, CTeneHb OTKPbITUSA KPOBEHOCHBIX Ka-
NUANSPOB, MOBEPXHOCTHbIX U FOKCTaMeAYNNAPHbIX HEGPOHOB, NPEBLILIAET MOKa3aTe/IM KOHTPOJIbHBIX }KUBOTHbIX. B pe3ynbTaTe Mopdosiornyeckoro
MCCNe0BaHMA NMOYKMN YCTAHOB/IEHO, YTO MNPY PasHbIX GU3MONOTNYECKMUX COCTOAHUAX MPOUCXOAAT 3aKOHOMEPHbIe N3MeHeHUs KneTok FOTA u kanun-
NAPOB KNYBOYKOB MOBEPXHOCTHBIX M IOKCTaMeAyNIAPHBIX HePPOHOB, KOTOPbIE HanpaB/ieHbl Ha yBe/InyeHne GYHKLIMOHaNbHOTO pe3epBa Moyek npu
perynauun 6enKoBoro roMeocTasa. 3ak/0ueHMe. YCTaHOB/IEHO, YTO OAHOKpaTHasA 6eKoBas Harpyska CONpoBOXAaeTCsA aKTVBaLMell loKcTarioMe-
PY/ISIPHOTO KOMM/IEKCa, M3MeHeHUeM GpYHKLMOHMPOBaHUA HePOHOB.

KntrodeBbie c/10Ba: 6enxosble Hazpy3Ku, NOYKU, CKOPOCMb Ky604KOBO (uAbMPaUUU, apmMepuobl, OKCMaMedyAnspHbIe HedpoHbI

Anﬂ LUTUPOBAHUA: Yunnesa M.N. MOPOO/IOTNYECKME N3MEHEHNA CTPYKTYP KAHA/IbLIEBOM M COCYANCTOWM CUCTEM MOYEK MPU
BEJIKOBOW HATPY3KE. ApXMBb BHYTPeHHe MeauumHbl. 2018; 8(3): 219-222. DOI: 10.20514/2226-6704-2018-8-3-219-222

Abstract

Objective. Protein is an important component in the process of functioning of the body. But for those who have kidney disease, excessive consumption
of protein, leads to the opposite effect. Since the glomeruli of blood vessels can not completely filter blood, toxic substances accumulate in the body.
This leads to the disease of other organs. Therefore, the topic is important for research. The main goal of the work is to study the morphological
changes in the structures of the tubular and vascular systems of the kidneys under protein loading. Regulation of protein homeostasis is provided
by structural and functional systems and can be accompanied by proteinuria. Material and methods. Therefore, in order to study the structural
bases of integration of functional kidney systems in the regulation of protein homeostasis, the author created a model for the disturbance of protein
homeostasis in blood in rats. For the experiments, mature non-native white rats weighing 140-160 g were used, which were divided into three groups.
Results. After the experiment, during the first day, the afferent and widening of the efferent arterioles, an increase in the percentage of glomeruli,
was seen. The structure of the proximal tubule cells did not change. On the third day, the degree of opening of the blood capillaries, surface and
juxtamadullar nephrons, exceeds the parameters of the control animals. As a result of the morphological study of the kidney, it was established
that, under different physiological conditions, there are regular changes in the cells of the SOUTH and capillaries of the glomeruli of superficial and
juxtamedullary nephrons, which are aimed at increasing the functional reserve of the kidneys in regulating protein homeostasis. Conclusion. It was
established that a single protein load is accompanied by activation of the juxtaglomerular complex, a change in the functioning of the nephrons.
Key words: protein loads, kidneys, glomerular filtration rate, arterioles, juxtamedullary nephrons
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CI' — cexperopmbie rpanyab, COKK — crernerp oTKpbITIs KPOBEHOCHBIX KartmAAsgpos, IOI'A — foxcrarnoMepyanspHBIT arriapart

Beepenne

JKusHb  opraHmsMa TIPEACTaBASICT COOOM  ITMPOKUN
CIIEKTP IEHETHYECKU 3allpOrpaMMMPOBAHHBIX HEIIpe-
PBIBHO IIEPECTPOEK B OTBET HA ACHCTBUE Pa3AMMHBIX
(baxTOpPOB BHENIHEN 1 BHYTPEHHEN CPEA, U3MEHCHUSA
MapaMeTPOB TOMEOCTa3d, BO3HHUKAIOIINX BCACACTBHUC
AMHAMWYHOCTH IIOCTOSIHHO HAYIIIUX METa0OAMIeCKNIX
riporieccoB. ChHOPMUPOBABIIINCH B PE3YABTATE IBOAIO-
111, aQAQIITUBHBIE PEaKIIMN PEAAM3YIOTCA B OHTOTCHE3E
KaK T€HETUYECKH 3alIpOrpaMMIPOBAHHBIE, U IIPU BCEM
X MHOToO0Opasny ITOAPA3ACATIOTCA Ha PEaAU3yeMble
OTHOCHUTEABHO GBICTPO (AOAM CEKYHABI, CEKYHABI) 11 MEA-
AEHHO (CyTKU, MecsItibl, Topbl) [1, ¢.54].

B cuay cBoeit roMmeocraTU4ecKOrl POAW B OpraHU3Me
ITOYKM YPE3BbIYATHO YyBCTBUTEABHbI K U3MEHEHUAM pa-
roHa rmranus. KpoMe Toro, oYKy ocyIecTBAsSIOT He
TOABKO 3KCKPETOPHYIO, HO PsIA BYKHEUIINX (DYHKIIUL,
B YaCTHOCTU — META0OAMYECKYIO U TOMEOCTATUIECKYIO.
HecMoTpst HA TO, 9TO IMOYKU OYEHD YyBCTBUTEABHBI
AKE K MAACHMIIIIM KOACOAHUSAM COACPKAHUS PA3ANY-
HBIX UHTPEAUEHTOB B PAITUOHE, AAS TIOAHOTO CTaHOBAE-
HUSI PEHAABHOTO OTBETA HA M3MEHEHMS MOCTYIIACHUS
KOHKPETHOIO BEIICCTBA MOKET ITOHAAOOMUTHCA Pa3HOe
BpeMs. Aas paciindpoBKY MEXaHU3MOB FOMEOCTATIIC-
CKUX (PYHKLIMHI ITOYKY, NHTErpanun GPyHKIMOHAABHBIX
cucreM, obecriedynBaoux ee pabory, Obira cozpaHa
MOAEAB OEAKOBOI HArpy3Ke B Pa3AMMHBIC BO3PACTHBIE
repropsl. BMecre ¢ TeM, CTPYKTYypHBIE MEXaHU3MbL B3a-
MMOAEVICTBUA PA3HBIX (DYHKLIIMOHANBHBIX CUCTEM IIOICK
IIpU Pa3HbIX (PUIMOAOTHMIECKUX COCTOSHUAX OCTAIOTCH
HEAOCTATOYHO BbIACHEHHBIMU [2, ¢.14].

IIeapio parHOM paboThl GBINO BBIABAEHHE CTPYKTYP-
HBIX OCHOB MHTEI'PAIIMN HEKOTOPBIX (PYHKIIMOHAABHBIX
CHCTEM IOYEK IIPU PEIYAALIMN GEAKOBOIO I'OMEOCTA3a.

Marepuanbpl 1 METOABI

OKCIICPUMEHTHI BBITIOAHCHBI Ha ITOAOBO3PEABIX Oec-
mopoAHbIX Geabix Kpbicax mMaccont 140-160 r. Ilepsoi
rpyrie Kpbic (15) ocyiiecrBaena GeAKoBast Harpy3Kka Ha
IIOYKN NAPEHTCPAABHBIM OAHOKPATHBIM M MHOTOKPAT-
HbIM BBeAcHMEM Geaka arbOymut. Bropas rpyrimna Kpbic
(15) mopBepranch GEAKOBOMY IOAOAAHMIO, (€3 OrpaHu-
YEeHUS AOCTYIIA K BoAE. TpeTrhsi rpyria Kpbic (15) caysxu-
Aa KOHTPOAEM.

Bo Bcex cepusix sKcriepuMeHTa IIpaBas II0IKa pa3pesa-
AacCh 9€pPe3 CEPEAUHY OT BBIITYKAON TTOBEPXHOCTH K 00-
AaCTU BOPOT. 3aTeM IaparNEGABHO IIAOCKOCTH pas3pesa

BBIPE3aAACh IAACTUHKA TOALIMHOU 1,5 MM 1 KopKoBoe
BEIIIECTBO OTAEAANOCH OT MO3rOBOro. B riocaepyroriem
KOPKOBas 4acTb IIOYKM pa3pe3arachb Ha TPU PABHBIC
9aCTH: BHYTPEHHIO, TIPOMEKYTOUHYIO M TIOBEPXHOCT-
HyI0. TKaHb M0YKH, COOTBETCTBYIOIIAS [IOBEPXHOCTHBIM
1 IOKCTaMeAyAIpHBbIM HedponaM, puxcruposanu B 2,5%
3a0y(pepHOM pacTBOPE TAIOTAPANBACIMAOBOI KUCAOTBL.
IIpoiiecc M3roTOBACHUA CPE30B KCCAEAYEMOM TKAHU
BBIIIOAHAAM Ha YABTPOMHUKPOTOME 110 OOILIEMY METOAY,
[IPUMEHAEMOIO B 9AEKTPOHHON MHUKpOcKormu. Cpessl
MOHTHPOBAAM Ha IIPEAMETHOE CTEKAO, BbICYIIIMBAAU
UX [IPU KOMHATHO TEMIIEPAType U OKPAIIIBAAU ABY-
M OCHOBHBIMU KPACUTEASMI — METUACHOBBIM CUHUM
1 OCHOBHBIM (yKcrmHOM. Muxpockormdeckue ¢GoTo-
CHUMKM BBIITOAHAAMCH Ha CBETOBOM MUKPOCKOIIE, 000-
PYAOBAHHOM 111 POBOT POTOKAMEPOIL.

Txanp rovex Ha 1, 3, 7 CyTKH OITBITOB U3y9aAU C TIOMO-
111610 MOP(POMETPUIECKUX U IAEKTPOHHO-MUKPOCKOITH-
YECKUX METOAOB.

PesyabraTsl U pAuicKyccus

PesyabraTsl 1mokazaam, 910 Ha MepBbIe CYyTKH GEAKOBOM
Harpysku Habaopaercs paciinpenne apdepeHTHON
u cy>xeane 3pPepeHTHON apTePUOA, YBEAMIEHUE AOAU
KAYOOIKOB € GOABIIIEH CTEIIEHBIO OTKPBITHA KPOBEHOC-
Hbix KarmmaasipoB (COKK) n akruBarst KAeTok rokcTa-
raoMepyasipHoro armapara (FOT'A) [3, ¢.79-80].

He usmenuaach crpyKTypa KAETOK MTPOKCUMAABHBIX Ka-
HanbreB. OHa XapaKTepPU3yeTcs CBETAOM TOMOTEHHO
IIUTOTINAZMOM € Ga3aAbHO-PACTIONOKEHHBIMU AAPAMIL.
MeszaHrMaAbHBIN MATPUKC IIPEACTABAECH B HE3HATUTEND-
HOM KOAMMECTEE, B KOTOPOM BBISBASAW TOABKO EAMHIT-
HbIE ME3aHTUOTUTHI (puc. 1).

Yepes Tpoe cyTok rpu HopMaauzaruu ctpyKTypbl FOT'A
crerienb COKK kak 1moBepXHOCTHBIX, TaK U IOKCTaMe-
AYAMIPHBIX HE(PPOHOB IIPEBBIIIAET TOKA3ATEAN KOH-
TPOABHBIX JKUBOTHBIX.

KAerku IHAOTHOrO IIATHA IIPOCBETAEHBI, IIPOTAKEH-
HOCTb 0A3aABHOM M AATEPAABHOM YacTel UX BHEIITHEN
MeM6bpanbl yBeandeHa. KOxcraBacKyASpHbIE KACTKU I'U-
11epTPOo(PHPOBAHDBL U COAEPKAT CEKPETOPHDIE IM'DAHYADL
Mesanruonursl 1pu GEAKOBOIM HArpy3Ke CTAHOBITCA
KpYIIHEe, [IPUOOPETAIOT HEIIPABUABHYIO popMy (puc. 2).

[Ipu roaopanun vepes 3 cyrox crererp COKK yse-
Amdena, opHako, akrusaiust FOT'A ne nabaopaercs [4,
c. 147].
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Pucynox 1. Oxpacka:
Memurenososi-cunvio. Ve. Ye.40x10
Figure 1. Coloring: methylene blue.
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Yepes 7 cyrok COKK ocraercs BbICOKOI TOABKO B IOK-
craMepyAMIpHBIX Hedporax [5, . 53).

Cseroontudeckn  ObIAM OOHAPYKEHBI  3aKOHOMEp-
Hble MOP(PONOTUYECKHE U3MEHEHUS B PA3AMYHBIX OT-
aAenax Hedpona. Habaropaerca yBeamdeHue pasmepa
KAYOOYKOB € PACIIMPEHUEM MOYEBOrO IIPOCTPAHCTBA
BoyMeHOBOIT KariCyAbl, paciIupeHne Me3aHTHaAbHOTO
MaTPUKCA C YMEPEHHBIM YBEANYECHUEM KOAMYECTBA Me-
3aHTHOIUTOB, CITANKN KAIMANIPHBIX [IETEAD CO CTEHKA-
MM KalICYAbL, @ TAKKE CAABACHME KAITUAASIPHBIX [T€TEAD.
Kpome 9T0ro B OTACABHBIX KAYOOUKAX BBIABASIAM OYaro-
BBII CKAEPO3 KAIICYALI I CKAEPO3 KAIIUAAAPHBIX IT€TEAD.
Cy1riecTBeHHBIE M3MEHEHUS OOHAPYKEHbI B IIPOKCH-
MaAbHBIX KaHanblax. Cpear HUX MOKHO OTMETUTD YBE-
AMMEHUE COACPIKAHMA B IIUTOIAA3ME KAETOK CEKPETOP-
HBIX TPAHYA, BBIOYXaHHUE allMKaAbHOI 9aCTH [JUTOIIAA3-
MaTUYECKON MEMOpaHbl KACTOK KAHAABLIEB B IIDOCBET,
a TaKKe allMKaAbHOE M MHTEPMEAUAPHOE IIOAOKEHUE
SIAEP Y 3HATUTEABHOTO IHCAQ KACTOK (pHc. 3).

TaxmM 06pazoM, 1pu pa3HbIX GU3MOAOTTIECKUX COCTO-
AHUAX TIPOMCXOAAT 3AKOHOMEPHBIE M3MEHEHNA KACTOK
IOT'A m kanmaAsIpoB KAYOOUKOB, KAaHAABIIEB ITOBEPX-
HOCTHBIX U IOKCTAMEAYAASIPHBIX HEPPOHOB, KOTOPBIE
HAIIPABACHbI HA YBEAYEHHE (PYHKIIMOHAABHOTO pe3ep-
Ba 1104€K |6, ¢. 54-55].

Y KOHTPOABHBIX >KHMBOTHBIX IOKCTAarAOMEPYASIPHBIC
KAeTKH adPepeHTHON apTEPUOABL SBASIOTCH OCHOB-
HBIM PEHUH-TIPOAYLIMPYIOIUM KOMIIOHEHTOM IOKCTa-
PAOMEPYANIPHOTO ariapara nodek 7, c. 84; §; c. 102;
9, ¢. 91-92]. Onu noanroHarbHON (OPMBI, COACPKAT
MHOTOYHUCAEHHBIE OPIaHEAABL [TPOMUAN IIIEPOXOBATOTO
PETUKYAYMa, KOTOPBIE PABHOMEPHO PACIIPEACACHBI 110
BCCU LIUTOIIAA3ME, TECHO B3AUMOACHICTBYIOT C OKPYTABI-
MU, YMEPEHHON BEAUYNHbBI MUTOXOHAPVAMIU; KOMIIAEKC
Toabpku AoKarmsyeTcs okono Appa. CekpeTopHbIe Ipa-
uyabt (CI') B yMepeHHOM KOAUYECTBE, OKPYIABIE, BBICO-
KON DAEKTPOHHOIN IIAOTHOCTH, PAaBHOMEPHO pacripe-
ACAEHBI [10 BCEH LIUTONAA3ME. JTU AAHHBIC CBUACTEAB-
CTBYIOT 06 MX YMEPEHHON (PYHKIIMOHAABHON aKTHUBHO-

cru [10, ¢.8-12; 11, ¢. 8-82-85].

Pucynox 2. Oxpacxa:
Memurenososi-cunvio. Vs. Ye.40x10
Figure 2. Coloring: methylene blue.

Pucynox 3. Oxpacka:
Memurenososi-cunvio. Ve. Ye.40x10
Figure 3. Coloring: methylene blue.
Inc. Inc. 40x10

B crenke addepeHTHON apTEePUONBI IOKCTAMEAYANIP-
HbIE KAeTKM Oonee Meakue u copepskar CI' B MeHbIIeM
KOAMYECTBE, 9€M B creHKe adpdepeHTHON apTepUOABL.
KAerkn IAOTHOrO mATHA LIMAMHAPUYECKON (HOPMBI,
Ga3arbHbIE CKNAAKN EAMHUYHbBIE, HEBBICOKHME, HE KOH-
TAKTUPYIOT C MUTOXOHAPUAME, AUDQY3HO pacripepee-
HBI 110 1UTOIAA3Me. B ygacrkax KoHTakTa IAa3MOAEM-
MbI KAETOK 0azarbHas MeMOpaHa TOHKA, ITPEePbIBHCTA

[12, c. 49].

IOkcTaBackyAsipHBIE KAETKH, PACIIOAOKEHHBIE MEXAY
adpdepentaont u sddepeHTHON aprepuoraMH, He-
[IPABUABHON BBITSHYTOI (OPMBI, GEAHBI OPraHEANAMY,
6oratsl prbocoMaMu U roaucoMamu. Me3aHruanbHbIe
KACTKHU PACIIOAAralOTCA MEKAY KallUAAAPAMU KAYOOHKa,
[0 YABTPACTPYKTYPE IIOUTH HACHTUYHBI IOKCTABACKY-
nstpubiM 13, ¢.23).

3aknauyeHue

IToayaeHHBIE AQHHbBIE CBUACTEABCTBYIOT O TOM, YTO OA-
HOKpaTHasg OEAKOBas HArpys3Ka COIIPOBOMKAAETCH aKTH-
BalMel I0KCTArAOMEPYASIPHOIO KOMIIAEKCA, U3MEHEHM-
eM QYHKIIMOHNPOBaHUA HE(DPOHOB.

Mopdonoruteckue AaHHBIC XapaKTCPU3YIOT OTHOCH-
TEABHO PAHHME CTaAUM Pa3BUTUA IKCIIEPUMEHTAALHON
XPOHUIECKON AMCHYHKIINN [TOYEK (ITOI€THON AUCPYHK-
LIUH), TIOCKOABKY, HapsIAY € SIBHBIMU MOPGHOAOTUIECKI-
MU [IpU3HAKAMU M3MEHEHUI IAOMEPYAAPHON I'e€MOAU-
HaMUKUI U AUCTPOPUUCCKUMHI M3MCHCHHUAMM KaHaAb-
11eB, GIAM OOGHAPYKEHBI TOABKO HAaYaAbHBIC CBUACTCAb-
crBa GopMHpoBaHNA HEPPOCKAEPO3A.

IToaydaernnbie paHHBIE OTKPBIBAET HOBBIC TIEPCIICKTUBBI
AN M3YMEHUSA POAU TIOMEK B GEAKOBOM METab0AM3ME 1PN
pa3BUBAIOIIENICA TOYETHON HEAOCTATOMHOCTH, BKAIOYAA
KaHaABIIEBYIO peabCcopOIIIO HE TOABKO SHAOTCHHBIX, HO
1 9K30r€HHBIX GEAKOB, a TAKCKe 00palljaloT BHUMAHNE Ha
HEOOXOANMOCTD U3YICHUS HAPYIIICHII BYKHEHIIINX He-
9KCKPETOPHBIX (PYHKIINI ITOYEK U UX TIOCACACTBUI I1PU
aHaAM3e IIPOrpeccupoBaHNA HePOIIaTH.
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