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OUEHKA 3®PEKTUBHOCTU YINPABJIEHUA MEXAHU3SMAMWU HEDPOMNATUU NPU
ONUTENbHOM NPUMEHEHUU TTIOKOKOPTUKOWUA,0B

C. H. Jlykanuna, A. B. Caxapos, K. B. ’Kyuaes, A. E. [Ipocenxo (Hosocubupck, Poccus)

Lenvro pabomovl cmano uzywenue c600600HO PAOUKATLHO2O MEeXAHUBMA Hedponamuu u oyeHKd
B03MOJICHOCIU Ynpaesaenus anmuoxcuoanmom «Tuoghany cmpyxmypHo-gyHKYuoHaIbHBIMU HaApYULE-
HUSAMU 8 NOUKAX KPbIC NPU 2THOKOKOPMUKOUO-UHOYYUPOBAHHOM OKUCTUMETTLHOM CIpecce.

CoOepoicanue u 10Kanu3ayuio 8 napeHxume nouxu 6enkos npoanonmosnozo gaxmopa APAF-1
onpeoensanu MemooOM HeNpAMO20 UMMYHOSUCOXUMUYECKO20 AHANU3d, NPOBEOEHHO20 NO 0OWENnPUHSL-
moti memoouxe. bioxuposarnue 5HO02eHHOU NEPOKCUOA3bL NPOBOOUU 3-NPOYEHMHBIM PACMBOPOM Ne-
pexucu 6000poda 6 denapapuHuposanHvix cpesax. B kauecmee nepeuynvix cneyughuueckux anmumen
UCNONB308AIU MOHOKNIOHAbHbIe anmumena K oeaxy APAF-1 (LabVision, 1:100). /s memxu emopuy-
HbIX aHmMUmen UCnoab308au aguoun-ouomunoegwiii komnaexc (UltraVHRPpolymerKIT, LabVision).

Ioxazano, umo HedOCmamouHOCMb ROYEYHBIX PYHKYULL Y HCUBOMHDBIX, OTUMENLHO NONYHAIOUUX
2NIOKOKOPMUKOUODL, 00YCI0GAEHA NOBPENCOCHUEM KOMNOHEHMO8 (DUTbMPAYUOHHO20 ANNAPAMA NOYeY-
HO20 K1Y0OuUKa U myO6yIOUHMEPpCMUYUANbHLIMU HAPYULEHUAMU. YCMAHOBIEHO, YMmo OaumenbHoe Uc-
HONb306AHUE 2TIIOKOKOPMUKOUOOE NPUBOOUM K NOBLIUUEHUIO YPOBHS IKCHPECCUU NPOANONMO3HO20 (aK-
mopa APAF-1 u nemansromy nospexcoenuio kiemox Heghppomenust no mexanuzmy anonmosa. Ozpanuye-
HUe c80000HO PAOUKATLHBIX NPOUECCO8 NYMEM UCNONb308AHUS NOTUPYHKYUOHATILHO2O CEPOCOOePICa-
wezo anmuoxcuoanma « Tuoghany crudicaem pazeumue CmpyKmypHO-@YHKYUOHATLHBIX HAPYULEHULL 8 HO-
YEYHBIX KITYOOUKAX U KOAUYECTEO INUMETUOYUMO8 C NPUSHAKAMU ANONMO3d 8 KAHAILYAX HedPOHOE.

Knrouesnvie cnosa: oxuciumenvhwii cmpecc, 2i0KOKOPMUKOUObL, HOUKA, ANONIMO3, AHMUOKCU-
Ooanmol.
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BBenenue

[Touku sBIAIOTCS LEHTPATBHBIM OPraHOM
OCMO-, BOJIFOMO- U MOHOPETYJISINH, CTabuIn3a-
MM KUCJIOTHO-OCHOBHOI'O PAaBHOBECHUSI M OT HX
(GyHKIIMOHAJIBbHOW aKTUBHOCTH BO MHOTOM 3aBHU-
CHUT CIIOCOOHOCTH OpraH13Ma K OJIJIepKaHHUIO I0-
Meoctasa [12]. B Hacrosiiee BpeMsi OTMedaeTcst
HEYKJIOHHBIA POCT XPOHHYECKHUX 3a00JeBaHUI
MOYEK, COMTPOBOXKAAIOIINXCS IOTEPEN IEUCTBYIO-
X HEPPOHOB, Pa3BUTHIO XPOHUYECKOW, a B
UTOrE — TEPMUHAIBHOW NMOYEHYHOW HENOCTATOY-
HOCTHU, TpeOyIolell 10pOrocTosIIUX METOA0B 3a-
MECTUTENBHOM Tepanuu [ 18].

HecMoTpst Ha OsIBIIEHHE HOBBIX METO/I0B U
CXEM JICYEHMS, apCeHal MMMYHOJENPECCUBHBIX
MpenaparoB, MPUMEHIEMBIX JIJIsl TEpanuu Mmoveu-
HBIX 3a0071eBaHui, ¢ Hauana 1970-X IT. mouyTu He
M3MEHWICS U BEAYIUE MO3UIIMHU B HEM MO-TIPEK-
HEMY 3aHUMAIOT TIIOKOKOPTHKOUABI [19]. Umes
JIOCTAaTOYHO IIUPOKUN CHEKTP IMOJOKUTEIbHBIX
BO3JCHCTBUH HAa OpPraHu3M, TIIOKOKOPTHUKOU-
Hbl€ Ipenaparsl MpU JJIUTEIBHOM HCIIOIb30Ba-
HUU NPUBOJAT K PALY CEPbE3HBIX OCIOXKHEHUM.
dopMupyromascs y NalueHTOB CTEpPOUIHAs 3a-
BUCUMOCTh (Pa3BUTUE PEIUANBA MPHU TIOIMBITKE
OTMEHBI, 2 HTHOTJ]a U CHUKEHUSI 103bI TIIIOKOKOP-
TUKOUJIOB) BEAET K TSKEJIBIM MPOSIBICHUSIM CTe-
POUIHONM TOKCHUYHOCTH, IIPOSIBIIAIOLIEHCS B pas-
BUTHUU OKUPEHMUSI, OCTEONopo3a, AuadeTa, runep-
TOHUM. AKTHUBALUS CBOOOAHOPAIUKAIBLHOTO TIe-
pekucHoro okucieHus: aunuaos (CIIOJI) sBus-
€TCS OJHUM M3 HAMMEHEE M3YYEHHBIX MEXaHU3-
MOB [1aTOr€He3a CTEPOUIHBIX OCIIOKHEHUN. B He-
MHOTOYHMCIICHHBIX MYOJUKAIUAX HaMHU ObUIO 00-
Hapy>KEHO YIIOMUHAHUE O PA3BUTUU OKUCIUTEIIb-
HOTO CTpecca NpH JIUTEIBHOM MIPUMEHEHUU
TITIOKOKOPTUKOUAOB [ 17]. Cuutaercs, 4To moBpe-
JKIEHUE KJIETOK pa3INYHbIX TKAHEW aKTHBHBIMU
MeTtabonutamu kuciaopoaa (AMK) ocymiecTisi-
eTCsl MyTeM OKUCIHUTEIbHOU MoaudUKaINKU MaK-
pomouekyn (6enkoB, mununos, IHK) u B Hacto-
sIIee BpeMs OIMHCAaH IIeNbIi Kilacc 3a00JIeBaHMUIA,
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MUMEIOIINX CBOOOJHO PaAMKaIbHOE MPOUCXOXKIE-
uue [1; 3; 5; 6; 9-10; 17; 19].

HeoOxomuMo mpu3HaTh, 4TO B MyOJIHKa-
LUSAX TOCTEIHUX JIET BOIPOC O CBOOOJHO-paiu-
KaJIbHOU TIpUpoJie HedpOoMmaTHii MOYTH HE 3aTpa-
rUBaJIcs. DTO 00CTOSTENHCTBO CTAI0 OCHOBAaHUEM
JUTS TPOBEICHUS JAaHHOTO McceaoBanus [13; 16].

Hesabto HacTosmel paboTHl cTANo HU3yde-
HUE CBOOOIHO PaJMKAIBHOTO MeXaHu3Ma Hedpo-
MATUU U OIICHKA BO3MOKHOCTH YITPABJICHUS aHTHU-
okcugantoM «Tuodan» CTpyKTYpHO-(PYHKIHO-
HaJIbHBIMU HApPYLIEHUSIMU B IMOYKaX KpPBIC MPHU
TIIIOKOKOPTUKOUA-UHAYIIUPOBAHHOM  OKHUCIIH-
TEIHHOM CTpecce.

Martepuajibl 1 MeTOAbI HCCIETOBAHUS

UccnepoBanue mpoBoAUIIN Ha caMIlaX KPbIC
muHuM Bucrap maccoit 250-300 r. Manunynsuun
C )KMBOTHBIMU OCYIIECTBIISIIUCH B COOTBETCTBUU
C MEXKIYHApOAHBIMU MPUHITUIIAMHU X EJIbCUHCKOU
JeKIapaluyu O TYMaHHOM OTHOILIEHUU K KHBOT-
HbIM. Bce KpbIchl ObUTH paciipe/iesieHbl Ha YeThIpe
TPYIIIBI TIO IeCATh 0co0el B Kakmoil. Beex xu-
BOTHBIX COJIEPKAJIM B CTaHAAPTHBIX YCIOBUAX
BUBapusi 0€3 OrpaHUYCHHUs [OCTyla K BOJE U
kopMy. Kpbicam KOHTpOJIBHON M JABYX TIpymIl
cpaBHeHus (I'C) exxenneBHO B TeueHue 14 cyTok
BBOJIUJIM BOJHYIO CYCHEH3UIO CHHTETUYECKOTO
rmokokoptukonaa «lIpennuzonon Hukomen»
(«Huxomen Asctpus I'MOX», JIunt, ABcTpus) B
no03¢e 50 MI/Kr ¢ TOMOIILI0 BHYTPHIKEITYIOUYHOTO
30HJa, THULIMUPYS Yy HUX Pa3BUTHE OKUCIUTEINb-
Horo crpecca [11]. i 4MCTOTHI 3KCIIEpUMEHTA
U CTaHJAPTHU3ANNHA MAHUITYJSIIAA, CBS3aHHBIX C
BBE/ICHHEM B OPraHU3M BEIIECTB, KpbICaM IEepBOH
TPYIIIbI CPABHEHHS Yepe3 TpU Yaca IMocie npes-
HHu30J0Ha BBOHWwIM 0,2 M BOZONPOBOJHOMU
BOJIbl. JKUBOTHBIE BTOPOU IPYMITIbI CPABHEHUS 110
aHAJIOTMYHOU CXEeMe MOJIy4yald aHTHOKCUAAHT
«Tuodany» (HIT «HoBocuOUpCcKUii MUHCTUTYT aH-
THOKCHIaHTOBY», HoBocubupck, Poccust) (B mo3e
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100 mr/kr Beca), pacTBopeHHBIH B 0,2 MJI pacTu-
TenbHOro Macia npousBoactsa OAO «3PKO»
toprosoii Mmapku Altero Golden. B cBsizu ¢ Tem,
yto «Trodan» — >KHUPOPACTBOPUMBI aHTHOKCH-
JAHT, KpbICaM KOHTPOJIBHOW TPYIIIBI MOCIE TpHU-
eMa MpeIHNU30J0Ha BHYTPHKEITYJOYHO BBOJUIIU
TOJIbKO PacTBOPHUTENb aHTHOKCHJIAHTA — PacTU-
tenpHOe Macio npousBoactBa OAO «DDKO»
topropoii mapku Altero Golden (0,2 m).

Ha natHagnareie CyTku HaOIIOICHUS KPBIC
BBIBOAMIIM W3 IKCIEPUMEHTa IyTeM Mepeo3H-
POBKU 3(GUPHBIM HAapKO30M. Y 3KHBOTHBIX BCEX
rpynn  3a0upaiud  paBHbIE IOJIOBUHBI
nouku. Jlyig mpoBeeHUs] UMMYHOTHCTOXUMUYE-
CKOT'0 MICCJICTOBAHUS 00pa3Ibl MMOYKU KPBIC (PHUK-

JIEBOU

cupoBaiu B 10-IpOLIEHTHOM pacTBOpE HEUTpaJib-
HOro (hopMasiiHa, 00E3BOKMBAJIM B PACTBOPAX
M30MPOMNAHOJIAa BO3PACTAIONICH KOHIICHTPAIMH U
3aMBadd B THCTOMHUKC. C MOMOIIBIO TOJIYaBTO-
MaTHYECKOT0 POTAalMOHHOTO MUKpoToma (SLEE
CUT 5062, I'epmanmsi) u3roTaBiInBaIu CEpuiHbIC
Cpe3bl TONMMHON 3—5 MUKPOH.
Nmvmynorucroxumuueckoe (MI'X) wuccre-
JIOBaHHME COJICPIKAHUS U JIOKATHM3AIMKH B MAPEH-
XUME TIOYKH OJKOB amomTO3HOTro akropa
APAF-1 npoBoaunu Ha 6a3e Tpynnbl MEKPOCKO-
MMAYECKUX HccnenoBanuii MHcTUTyTa XMMHUe-
CKOH Omonoruu U GyHIaMEHTATLHON MEIUIIMHBI
CO PAH (pykoBoauTenb Tpynmbel — JI-p OHOIL
Hayk, ipodeccop E. U. Ps6unkora).
MMMyHOTHCTOXMMHUYECKHE pEaKIMH CTa-
BWJIM TIO OOIIENPHUHATON MeToauke. biokuposa-
HUE SHIOTEHHON MepoKcuaassl npoBoawiu 3 %

www.vestnik.nspu.ru

ISSN 2226-3365

pacTBOpOM TEpEeKHCH BOJAOpOAa B JenapaduHu-
pOBaHHBIX cpe3ax. JleMacKUpOBKY aHTUTECHOB
ocymectsiasii B CBY neun B Teuenue 20 MUHYT
B riuTpatHoM Oydepe ¢ pH = 6,0. B kauecTBe nep-
BUYHBIX CHEU(PUUIECKUX aHTUTEI UCIIOJIb30BATIU
MOHOKJIOHQJIbHBIE aHTHUTeNa kK Oenky APAF-1
(LabVision, 1:100). JIinst MeTKH BTOPUYHBIX aHTH-
TEJ1 WCIOJIb30BAIM ABUIWH-OMOTUHOBBIH KOM-
wiekc (UltraVHRPpolymerKIT, LabVision). s
BU3yaJIU3allM1 MECTA CBSI3bIBAHMS AHTUT€HA C aH-
THUTEJIOM HCIIOJIb30BAIM METKY — (DEpMEHT MEepOK-
CU/a3y XpeHa B MPHUCYTCTBUU CyOCTpaTa MepoK-
CH/1a BOJOPO/1a ¥ KOJIOPUMETPUUYECKOTO PEaKTHBA
¢ 3,3-numamunobensuauHom (DABsubstrate +
chromogen, LabVision). B pe3ynsTare 00pa3oBbi-
BaJICSl HEPACTBOPUMBIN B OPraHUYECKUX PACTBO-
pUTENAX KOHEUHBIN MIPOIYKT PEAKLUH, KOTOPBIN
BU3YaJIU3UPOBAIICS B BUJIE CBETIO-KOPUYHEBOTO
OKpaIllUBaHUsl CTPYKTYp KieTok. Jlns obierde-
HUS BHU3yaJu3allid JIOKAJIM3allud aHTUTCHOB B
TKaHSIX MPOBOAMIIN OKPACKY siI€p T€MaTOKCUIIH-
HOoM. CTaBWIN HETaTUBHBIA W MO3UTUBHBIA KOH-
TPOJIb.

Pesynprater UI'X peakumit qus APAF-1
OILICHUBAJIK B OajiaX MO KOJUYECTBY IMO3UTHBHO
OKpAIICHHBIX KJIETOK [4], a TaKke OLIEHUBAJIU JIO-
KaJTM3alMI0 MPOIYKTa peakuuu (MeMOpaHHas U
[UTOIIa3MaTHYeCKasi) ¥ HWHTEHCUBHOCTH OKpa-
muBaHu [ 14]. OueHKy MHTEHCUBHOCTH PEAKIIMH
MIPOBOIMJIIN TIO TIIECTH Oa/TbHON cucTeme (Tadm.).

banabHas mkajga onmeHKH HMMYHOTUCTOXUMHUYECCKHUX pealcuni/i

Point scale of evaluation of immunohistochemical reactions

Banusl 6 0as10B
SpKocTb OKpacku ++++
KonndecTBo okpameHHbIx knetok | 6oiee 40 %

Tabnuya
Table
4 0aj11a 2 0ajL1a 1 6ayn 0 6am10B
+4++ ++ + -
20-40% | 10-20 % 5-10 % 0 mm Mmenee 5 %
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CTaTUCTUYECKH aHaIN3 pe3yibTaToOB HC-
CJIETOBAHMS TIPOBOIUIN HA OCHOBE OIPEICTICHHS
menuanbl U kBaptuien (Me (Q25; Q75)). Pasnu-
yHs ToKazaTeled MeXay TpyIliaMyd OLEHUBAIIN
METOJIOM BapUallMOHHON CTATHUCTUKH 10 Hemapa-
Merpudeckomy U-kpurteputo ManHa—YuTHU 1is
HE3aBHCHUMBIX BBIOOPOK M CUMTAU CTaTUCTUYE-
CKH 3HAYMMBIMH Tpu ypoBHE P < 0,05. Pacuersl
MPOU3BOMIA TIO0 OOIIETIPUHATHIM opmyraMm ¢
UCIIOJIb30BaHUEM CTaHAAPTHBIX MPOrpaMM Iia-
kera Statistica 7.0 for Windows.
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Pe3yabTaThl HCC1e10BaAHNS

[Tpu u3ydeHun ypoBHS DKCIpEcCUu Oenka
APAF-1 B o0Opa3max mo4eKk WHTAKTHBIX >KUBOT-
HBIX MW3MEHEHHUS TUHKTOPUAIBHBIX CBOWMCTB
TKaHU HaMH He OOHAPYKEHBI U PEAKIIUs KIETOK
XapaKTepU3yeTcs KaK HeraTUBHas. DTO CBUE-
TEIBCTBYET 00
amoNTOTUYECKUX TMPOLECCOB B CTPYKTYPHBIX

OTCYTCTBHUU BBIPAXKCHHBIX

JJIEMCHTAaX IIOYCYHBIX TCJICHH M KaHaJIbIICB HC-
¢ponoB (puc. 1).

Puc. 1. BrisBnenue sxcrpeccuu 6enka APAF-1 B 00pasiax mouek >KUBOTHBIX MHTAKTHOM TPYIIIBI
Fig. 1. Detection of protein expression APAF-1 in kidney samples intact group of animals

Tlpumeuanue.

A — HeraTtmBHas UMMYHOTHUCTOXMMHUYCCKAS pCaKIUsd B KOPKOBOM U MO3IOBOM BCHICCTBC IMOYKH. V. 100 X, b -

HEraTUBHAA UMMYHOTUCTOXUMHYCCKASA pE€aKIUA CPpCaAN KICTOK ITOYCUYHOr'0o TCJblla U He(prTeJII/IH IIPOKCUMAJIBHOT'O

U JUCTaJIBHOTO OTACIIOB KaHabIa HePpoHa. YB. 400 x.

[Tpu aHanu3e aKTUBHOCTHU aromnTo3a B Ipe-
maparax IMOYeK >KUBOTHBIX, JUIUTEIHHO MPUHU-
MAaBIINX TITIOKOKOPTUKOUIBI, OOHApY)KEHA BhIpa-
JKEHHasl TIO3UTHBHASI PEaKIUs Ha OKpallliBaHUE
6enka APAF-1. Jlokanu3amusi KieTok HedpoTe-
JIUS C TIO3UTUBHOM peaKIMu Ha TaHHBIN 0€JI0K 00-
HapYKUBAETCsS NMPEUMYIIECTBEHHO B KOPKOBOM
BEIECTBE MOYKH (puc. 2 A).

Crnenyer OTMETHUTh, YTO BBICOKHI YPOBEHb
OKCIPECCHM JAHHOTO (akTopa OOHApYXKEH B
HeppoUMTaX MPOKCUMAIBHOTO M JTUCTAJIHHOTO

oTIeNoB KaHanblleB Hedpona (puc. 2 B, I).
Cpenu KJIeTOK ME3aHTUs TOYEYHOTO TelbIIa PeaK-
M Ha JaHHBIA OENOK XapaKTepHu3yeTcs Kak
HeratuBHas (puc. 2 b). Cnabas peakius Ha Hc-
CJIeTyeMbIi OETTOK OTMEUAETCs CPe KIETOK H-
oTenus U moaonuToB. [1o 6anmnbHOM MIKane ypo-
BeHb dkcnpeccun gakropa APAF-1 B oOpasmax
TKaHU KPBIC TAaHHOM TPYMIIBI B SMUTEIUH MOYEY-
HBIX Teiel] coctaBmia 1,71 £ 0,24, a B snuTenuun
kaHanbLes — 4,29 + 0,31 6auios.
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Puc. 2. Beisnenue sxcnpeccun 6enka APAF-1 B 00pa3uax moyex >KHBOTHBIX MEPBOW TPYIIIBI CPAaBHEHUS
Fig. 2. Detection of the protein expression of Apaf-1 in kidney samples animals of the first group of comparison

Ilpumeuanue.

A, b — no3uTBHas IMMYHOTUCTOXUMUYECKas peakiys B KOPKOBOM M MO3TOBOM BelecTBe modku. ¥YB. 100 x u 200

x; B, I' — mo3uTHBHass IMMYHOTHCTOXHUMHUYECKAst PEAKIMsI CPEIH KISTOK IMOYCYHOr0 Telblia ¥ He(h)POTEeIHs IPOKCH-
MaJbHOTO M JUCTAILHOTO OTIENIOB KaHalbla Hepora. YB. 400 x. CtpenkaMu nmoka3aHbl OYaru MO3UTUBHOW M-

MyHHOI‘HCTOXHMH‘ICCKOfI pCaKkuuu.

[Io THHKTOpPHAIBHBIM XapaKTEPUCTHKAM
HI'X peakuuu, KOJIMYECTBY ITO3UTUBHO pPearupy-
IOIIMX KJIETOK U MX TUCTOTOnorpaduu, o0pasibl
MOYEK >KMBOTHBIX KOHTPOJBHOW TPYIIBI HE
VMMEJIA PAa3JIMYui ¢ TKaHbIO MOYEK KPBIC NEPBOU
IPYIIbI CPABHEHHUS.

[Tpu n3y4eHun ypoBHs DKCIIPECCUU ITPOaI-

onto3Horo (akropa APAF-1 B moukax KpbIC

BTOpOii ['C yCTaHOBJIEHO, UTO JIOKAJIU3ALUHU MTPO-
JYKTOB PEAKLIMHU aHAJIOTMYHA TaKOBOM y )KMBOT-
HBIX MEePBOU IpynIibl cpaBHeHUs. OJIHAKO KOJIU-
YECTBO KJIETOK C MOJEKYJISPHBIM MapKepoM
amonTo3a B TKAHW IMOYEK XUBOTHBIX, MMOJTy4YaB-
UX aHTUOKcUAAHT «Tuodan» OBLIO HOCTO-
BEpPHO MEHbIIE, a UHTeHCUBHOCTH UI'X peakiuu
HIDKE, YEM Y KpbIC, IPUHUMABIINX TOJIBKO TJIIO-
KOKOPTHKOUIBI (pHC. 3).
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Puc. 3. Boiseienue sxcnpeccun 6enka APAF-1 B 06pasiiax modek »KHUBOTHBIX BTOPO IPYIITbI CPABHEHHUS
Fig. 3. Detection of protein expression Apaf-1 in kidney samples animals of the second group of comparison

Ipumeuanue.

A — TO3UTHBHAS UMMYHOTHCTOXHMHYECKAs PEaKiis B KOPKOBOM M HETaTHBHAs UMMYHOTHCTOXHMHUYECKAas
peaxmus B MO3roBOM BelecTBe mouku. YB. 100 X; b — HeraruBHast IMMYHOTHCTOXUMHYECKAs! peaKHsi CpPeIn KIETOK
MMOYEYHOT0 TeNbIa M cliabas MO3UTUBHAS peakiys B He(YPOTEIUH MPOKCUMAILHOTO U JINCTAILHOTO OTJIEJIOB Ka-
Haibla HedpoHa. YB. 400 x. CtpenkamMu 0003HAYCHBI KIICTKU C MTOJIOKUTEIIBHON peakiueit Ha 6enok APAF-1.

[To GanympHOM HIKaAJIE colepXKaHUE TAaHHOTO Boii I'C u coctaBuno: 0,97 + 0,11 GanioB B CTpyK-
MapKkepa B IMOYKaX ATUX KUBOTHBIX OKa3aJIoCh J10- TYPHBIX 3JIEMEHTaxX MmoyeyHsIx Tenern u 2,13 +£0,19
ctoBepHO (P < 0,05) HKe TToKa3aTesel KPbIC mep- — B KaHAJIbIIaX HEPPOHOB (puC. 4).

B NMNovevyHoe Tenbue

W HaHaneu

1 rpynna 2 rpynna HoHTponbHan
cpaBHEHHWA CPABHEHHMA rpynna

Puc. 4. IMMyHOTUCTOXUMHYECKHE TTOKa3aTeNn dKkcrpeccun 0enka APAF-1 B TKaHsIX MOYeK
KpBIC HCCIIeqyeMBbIX IpyI (Oasuibl)
Fig. 4. Immunohistochemical indicators of protein expressionAPAF-1 in renal tissues
of rats studied groups (points)

Tlpumeuanue.
* — CTaTUCTUYECKH 3HAYMMBIE Pa3IIUIXs MEX Ty MTOKa3aTeIIMU )KHUBOTHBIX mepBoid u BTopoi I'C (p < 0,05).
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Obcy:xxaenne

[Ipu oOCyXIeHUHN MONYyYEHHBIX pe3yibTa-
TOB, XOUETCSI OTMETHUTb, YTO K HE(PpOMaTUusiM OT-
HOCAT IPOILECCHl, MPOBOLMPYIOLINE PpPa3BUTHE
HapyICHUH ¥ CHUKAIOIINME aKTUBHYIO JEATENb-
HOCTb [TOYEYHOM TKaHM BCIIEACTBUE NOPaKEHUS
CTPYKTYPHBIX 3JIEMEHTOB He()pOHA U MHTEPCTHU-
s, GuOpo3a MapeHXMMbl KIyOOUYKOBOTO arra-
paTa 1 KaHaiblleB oprana. HecMoTps Ha paznny-
HYIO 3THOJIOTHIO, MpOrpeccupoBaHue Hedporma-
TUH UMEEeT OJHY 00y ocoOeHHOCTh. OHa Xa-
pakTepu3yeTcsl KIETOYHOW Tmpoaudepanuend c
HAaKOIJICHUEM BHEKJIETOYHOIO MaTpUKca M IO-
CJIIEAYIOIIMM CMOpIIMBaHUEM TKaHU. Ilpu sTom
KOMITOHEHTHI MaTPUKCA BJIUAIOT Ha YyBCTBUTEIb-
HOCTh ME3aHTusl K pPAa3JIMYHbIM HHIYKTOpam
arornTo3a, YTo MPUBOAUT K 3HAUYUTEIIBHBIM IIOTE-
PSAM TJIOMEPYJISIPHBIX KJIETOK U Pa3BUTHUIO TJIOMeE-
pyJnockiepo3sa [2; 7].

B Hacrosimiee Bpemsi MHOTHE HCCIEIO0Ba-
TEJIM CYUTAIOT, YTO AIONTO3 MPHU CTPEcce SBIIA-
eTCs OJHUM M3 KIIFOUEBBIX MEXaHU3MOB, OIpee-
JSIOIMX CHelM(UKY peakluu OpraHu3Ma Ha
ctpeccop [2; 8; 20]. IIpeBblieHUE B TEUEHHE JTH-
TEJIBHOTO BpPEMEHU (PU3MOJIOTHYECKON KOHIICH-
TpalMM TIIOKOKOPTUKOUAOB B KPOBHU CTUMYJIU-
pyeT U30BITOYHYIO MPOAYKIINIO BHICOKOAKTUBHBIX
AMK, npoBoLMpyOIMKX HApyLIEHUE LEIO0CTHO-
CTH Pa3JINYHbIX KJIETOYHBIX CTPYKTYP.

B uccnenoBanusx mo u3y4eHuro Mopgoo-
MM TOYEK KPBIC MPH TITFOKOKOPTUKOUA-UHAYLIH-
POBAaHHOM OKHCIIMTEIBHOM CTpPECCE, MPOBEJICH-
HBIX paHee, HAMU [TOKa3aHo, YTO B YCJIIOBHUSAX XPO-
HUYECKOU TNIFOKOKOPTUKOUIHOM HArpy3Ku B Opra-
HHU3ME KPBIC IPOUCXOJUT YCHIICHHE CBOOOIHO pa-
JMKAJIBHBIX [TPOLIECCOB, JIOKAJIbHBIM ITPOSIBJIEHUEM
KOTOPOTO SABJISIIOTCS INTyOOKHE HApYLIEHUS CTPYK-
TYpHON OpraHu3alUM MapeHXHMbI opraHa [15].
ITpu 3TOM ycTaHOBIIEHO, YTO HauOOJIEe BBIPAXKEH-
HbIE TOBPEXICHUS PETHCTPUPYIOTCA B COCYIH-
CTBIX KJIIyOOuUKax, IJIaBHBIM 00pa3oM, KOPKOBBIX
HepoHOB. B KadecTBe OCHOBHOIO MeEXaHU3Ma

www.vestnik.nspu.ru

ISSN 2226-3365

ATUX TOBPEXKICHUN paCCMATPUBACTCS] BOSHUKAIO-
asi Mo/l BIMSIHUEM TIIOKOKOPTHKOWIIOB THUIIEP-
TEH3HsI, KOTOpasi IPUBOIUT K UIIEMUU OpraHa H,
BIIOCJIEJICTBUH, K rUNOKcuU. KopkoBbie HepoHbI
10 CPAaBHEHUIO C IOKCTaMEeTyJUISIPHBIMHU OKa3bIBa-
I0TCsl O0Jiee MITUMU3UPOBAHHBIMUA M B OOJIbIIIEH
CTETEeHU MOABEPKEHHBIMU THIIOKCHYECKOMY T10-
BpPEXJIEHUIO. B CBsI3u ¢ TeM, 4TO MPHU THIIOKCUU
MPOUCXOJIUT pa3o0IIeHNe OKUCIUTENBLHOTO (oc-
(dbopunupoBaHus U, KaKk CIEJACTBHE, MOBBIIICHHASL
redeparus kietkamu AMK, mexaHuzMm cBo0OI-
HOPAJNKaIbHOTO MOBPEXIECHUS TAaHHOTO KOMIIO-
HeHTa HedpoHa MmpesiaraeTcs Kak JOMUHUPYIO-
1117078

Bwmecrte ¢ Tem pesynbrarsl HacTosEH pa-
OOTBI JAIOT BCE OCHOBAHUS IOJAararh, 4TO HEIO-
CTaTOYHOCTh TMOYCYHBIX (DYHKIUN Yy )KHBOTHBIX,
JUIUTEIBHO  TONYYAIOIMIUX —TITFOKOKOPTUKOUIBL,
o0ycIioB/IeHa HE TOJIBKO IMOBPEXKACHUEM KITyOOou-
KOBOI'O armapara, HO U JETaJbHbIM IOBpEXKJe-
HUEeM KJIeToK Hedporenus. OO0 3TOM CBUACTEIb-
CTBYET TIOBBIIICHHBIII YPOBEHb 3KCIPECCUU
npoarnonrto3Horo ¢akropa APAF-1 mpeumyie-
CTBEHHO B KJIETKaX DIUTENHUsI KaHAIbIIEB HEPPO-
HOB, M B MEHBIIICH CTENEHH B KJIIETKAX MIOYEYHOTO
tenbla (puc. 2, 4). Cuuraercs, 4to rudens TyOy-
JSPHBIX AMHUTEITUOLHUTOB MOXKET TMPOUCXOAUTH TIO
JIBYM MOJICKYIISIpHBIM Mapiipytam. OIUH U3 HAX
cBsi3aH ¢ nepenadeii curuaaoB FAS/FAS-L (Gemox
Fas/APO-1, taxxe nazwsiBacmbiii CD95 (CD —
claster differentiation), cmocoben 3amyckarh B
KJIETKE aIloNnTo3 Mocie B3aUMOACHCTBHSI C €0 JIU-
raugom (FasL)) mocpencteom JNK (c-Jun N-ter-
minal kinase). Ipyroit MoneKyssIpHBIIl MapIIpyT
ces3an ¢ RANK/RANK-L (receptor activator of
NFkB) [2]. C Hameii TOYKH 3pCHHS, MEXaHH3M
MIpOorpaMMHUPyEeMOi THOEITH KIETOK HepoTenus B
TpYIIE >KUBOTHBIX C MOJAEIBIO OKUCIUTEIHHOTO
cTpecca Omocpenyercss BHICBOOOKICHUEM IIUTO-
xpoma C U3 MUTOXOHJAPHUM, TOBPEKICHHBIX
AMK, KOTOpBIi B LIMTOILIA3ME CBA3BIBAETCS C
¢dakxTopom APAF-1. O6pazoBaBmIUiiCs KOMILIEKC
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aKTUBHUPYET Kacrazy-9 — ydacTHUKA, TaK Ha3bIBa-

€MOr0, «Kacla3HOro Kackaua». B KoHeuHOM
cdeTe, MPOUCXOMUT (PparMeHTalus Sapa, 4To 3a-
BEpILAET MPOIeCC THOENU KIETKH.

AHanu3 MOJy4YeHHBIX pPe3yNbTaTOB MO3BO-
JSIET CUUTATh, YTO UCIIOIb30BAHHE MOTUPYHKIIH-
OHAJILHOTO CEpPOCOAEPKAIIEr0 AaHTUOKCHIAHTA
«Truodan» mpu MOJEIUPOBAHUH TITFOKOKOPTHU-
KOU-UHIYIIUPOBAHHOTO OKHUCIIUTEITHHOTO
CTpecca CHIDKAeT YPOBEHB alonTo3a B KIIETKAX
HepoTeNnHsi OTHOCUTEIBHO OOpa3IoB IMOYEK
KPBIC TIEpBOM IpymIibl cpaBHeHMs (puc. 3, 4). bra-
ro/1apsi BBICOKOU crieu(puuecKoi aHTHOKCHIAHT-

HOH akTHBHOCTH, «Trodan» crocoOCTBYET CHU-
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’KEHHUIO YPOBHS CBOOOIHO paIuKaJIbHBIX MPOIIEC-
COB M OKAa3bIBaeT MPOTEKTHBHBIN 3(pQeKT Ha
CTPYKTYpHBIE KOMIIOHEHTHI He()poHa.

3akJi0ueHue

Takum o0pa3om, pe3ynbTaTbl UMMYHOTH-
CTOXMMHYECKOI0 aHaJIh3a CBUJIETEIBbCTBYIOT O
TOM, YTO JAJUTENIbHOE HCIOJIb30BAHUE TIIOKOKOP-
TUKOHJIOB IPUBOJIUT K MHTEHCUBHOM IrMOENN 11~
TEJHUOIMTOB HeppoHA MO MEXaHHU3MY amoITO3a.
Hcnonp3oBanue moauyHKIHOHAIBHOTO CEPOCO-
nepkamiero antuokcunantra «Tuodan» oxa3bl-
BaeT HEPPONMPOTEKTUBHBIA 3PPEKT, OrpaHrIH-
BaeT Pa3BUTHE BBIPAXKEHHBIX CTPYKTYpHO-(QYHK-
[MOHAJILHBIX HApYIIEHUN MapEHXUMBI MTOYEK.
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EVALUATING THE EFFECTIVENESS OF THE MANAGEMENT
OF MANAGING NEPHROPATHY MECHANISMS WITH PROLONGED USE
OF GLUCOCORTICOIDS

Abstract

The aim of this work was to study free radical mechanism of nephropathy and to assess the capa-
bilities of managing structural and functional impairment in the kidneys of rats with glucocorticoid-
induced oxidative stress by the antioxidant "Thiophane".

The content and localization of proapoptotic protein factor Apaf-1 in the kidney parenchyma was
identified by indirect immunohistochemical analysis carried out by the standard method. Blocking en-
dogenous peroxidase was performed with 3% solution of hydrogen peroxide in the dewaxed sections.
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Specific monoclonal antibodies to a protein APAF-1 (LabVision, 1: 100) were used as primary antibod-
ies. The avidin-biotin complex (UltraVHRPpolymerKIT, LabVision) was used for labelling secondary
antibodies.

It is shown that the renal insufficiency in the animals receiving long-term glucocorticoid, is
caused by damaging filtration apparatus components in the kidney glomerulus and by tubulointerstitial
impairment. It is found that the prolonged use of glucocorticoids leads to increased expression of
proapoptotic factors APAF-1 and lethal damage of nephrothelium by the apoptosis mechanism. Re-
striction of free radical processes through the use of polyfunctional sulfur-containing antioxidant "Thi-
ophane" reduces the development of structural and functional disorders in the renal glomeruli and the
number of epithelial cells with signs of apoptosis in the tubules of the nephrons.

Keywords

Oxidative stress, glucocorticoids, kidney, apoptosis, antioxidants.
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