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Ienw: 6 ycrosusx KAUHUKO-IKCNEPUMEHMANLHOZ0 UCCIEO0BANUS OUCHUMD POLb MANCCTHIX MEMATLI08 8 MEXAHUSMAX PA3CUNUS
negponamuil y demetl.

Mamepuanvt u memoovi. Usyuena sxonozuueckas 00CMAHOBKA PEUOHA C YUeMOM Ps0a AdPOIKOIOZUUECKUX PAKMOPOE.
Ob6cnedosano 94 pebenra ¢ Hepponamusimi, Komopvle pazoeienvl Ha 08a IKOI02UUECKUX Kiacmepa. B coiopomke kposu demeii
usyuanu cooepicanue mMeou U yUHKa MemoooM amomo-adcopouuonnol cnekmpopomomempuu. IKCNePUMEHMATLHASL UACTb
padomovL nposedena Ha 2-MeCIUHbIX KPbICAX, KOMOPbIM 8 meuenue Mecsya eiceonesio 66odunu pacmeop CuClz. B membpanax
CYOKIEMOUHBIX PPAKUUTL NOUEK USYUATLU JUNUOHDLL CREKMP MeMOOOM MOHKOCL0UHOU xpomamozpaduu. IIposedeno mopghonozu-
uecKoe UyueHie nouex Kpbic.

Pesynvmamot. Boisigieno crnudicenue yposus yunKka U nogvluerue yposis mMedu 6 coleopomiKe Kposu 6 epynne 00ciedyemvix
U3 342PAHENI020 KAACEPA NO CPABHEHUIO ¢ OCTNOMU U3 UUCTN020 KAACTEPd, YMo CEUOCMeLbCMBYEem 0 PA3CUMUL IKO3AGUCUMBLX
negpponamuil. IKcnepuMenmaivnas uacmo padomo. NOKA3ALA, YMO HAKONIeHUe MeOU NPUBOOUT K USMEHEHUIO CIPYKMYPbL

U c80LCME MeMOPan cyOKICMOUHbIX PPAKUULL KIeMOK NOUEK KPHLC, YMO NPUGOOUM K HAPYULEHUIO DYHKUUU HePPOUUMO8.
Buteooot. Hstoimounoe codepicanue medu 6 op2anusme aeiiemcs Gaxmopom pucka paseumus wegponamuu y demeil.
Kniouesvie cnosa: negpponamus, medn, demu, Kpwicol, TUnuUdbL Memopait.

BBeneunne

MHOI‘O‘{I/ICJIBHHBIG KJIMHUYECKUE UCCIIeI0BAHMS TTI0Ka-
3aJ1, 4YTO B PA3BUTHUN U IIPOTrpeccupoBanuu Hedpo-
TATHI 3HAUNTETBHYIO POJIb UTPAIOT 9KOJOTHYECKIe (GaKTOPHI,
B YACTHOCTH TSKEJIbIe METAJLIIbI, KOTOPbIE CHIIKAIOT 3all[UT-
Hble MEXaHU3MbI OPTaHM3Ma, CHOCOOHDBI HAKAMJIUBATHCS
B [IOYKAX ¥ HEMOCPECTBEHHO BJIUATH HA METa0OIHM3M B KJIET-
kax mouek [5]. Tax, mo garnasiv O.B. CHHIYEHKO, TOBLITIEHTE
YPOBHSI MeIU MOJKET BbI3BaTh TYOYJIO-UHTEPCTHI[MAIbHBIE
HapyleHus B MOYKaX € IPOSBJIECHUEM aMUHOAIMLYpPHH,
IUIIePYPUKO3YPUN U TUIlepKajbiuypuu [6]. Tak kak memGpa-
HbI He(POIMTOB MPUHUMAIOT HEIOCPEACTBEHHOE ydacTue
BO B3aMMOJIENCTBUU KJIETOK CO CPENOil, MOKHO TIPEIOJO-
JKUTh, Y4TO I0] JICHCTBMEM Pa3HbIX BHENIHUX CHUIHAJIOB HA
KJIETKY, B TOM YHCJI€ 9KOJOTNYECKUX (DAaKTOPOB, N3MEHSETCS
0o0OMeH JIMIUI0B MeMOPaH, 4TO MOKET IIPUBECTH K MeMOpaH-
HBIM HapyllleHusM pa3Hoii crerienu [7]. Hecmotpst Ha MHOTO-
qucJieHHble PaboThl, B KOTOPBIX U3y4Yaach POJIb JUIUIHOTO
oOMeHa B PAa3BUTUHU U TIPOTPECCHPOBAHIN OT/AEJbHBIX BUIOB
HedponaTwii, BausHIE (HaKTOPOB BHEITHEH Cpefbl (B 9acTHO-
CTU METAJJIOB) Ha JIMIM/IHBINA CIIEKTP KJIETOYHBIX MeMOpaH
HedPOIUTOB /10 CUX TIOP HE N3YYEHO.

IJenv viccneioBaHus: B YCJIOBUAX KINHUKO-9KCIIEPUMEH-
TAJBHOTO MCCJIEOBAHUS OIIEHUTH POJIb TSIKEBIX METAJJIOB
B MeXaHM3MaX pa3BUTHs HePOIATHH Yy JIETei.

OcHosHble 3amaun: 1. V3yunTb 3KOJIOTMYECKYIO CUTYaA-
nuio T. Xapbkosa. 2. OmupenesnTb YpoBeHb MEAM U IMHKA
B CBIBOPOTKE KPOBH JIeTelt, 60IbHBIX HedpomaTtueil. 3. B ycio-
BHSIX 9KCIIEPUMEHTAIbHONW MOJIETN U3YUYUTDh BIUSHUE TIOBbI-
HIEHHOW KOHIEHTPAIlMU MEJM B OPraHU3ME Ha JIMITHIHBIN
criekTp MeMOpaH cyOKIeTOUHBIX (hPAKIMI KIETOK MOYEK.

Marepuaj ¥ METO/IbI KCCJIEIOBAHUS

Dbuia TiaTesbHO M3ydYeHa IKOJOrHYecKass 0OCTaHOBKA
PETHOHA C YIETOM Psifia a9POIKOTIOTHIECKUX (GaKTOPOB, B TOM
YICIe ¢ PACTIPe/ie/IeHIEM JIETCKOTO HACEIEHNUS IO IBYM 9KO-
siornyeckuM ycsoBHbIM kiaactepam (YK). CorsiacHo meTomn-
Ke 9KOJIOMMYECKON KJIACTEPU3AIUU, C YYETOM KOMILIEKCA
(akTOpoB, MbI pasgenwsin T. XapbKOB Ha JiBa KJAcTepa:
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YKi — ¢ JpocTatouyHbIM ypPOBHEM KayecTBa OKpY:KaioIiei
cpenpl 1 YKII — ¢ HU3KMM yPOBHEM KauecTBa OKPY:KaIOIIei
CpeJbl.

[Tox mabmomenreM Haxoauaoch 94 pebeHka B Bo3pacTe
ot 1 roga no 18 set, npoxkuBaommx B pasubix YK, n3 Hux
34 — c rnomepynonedpurom, 26 — ¢ UHTEPCTUIUATBHBIM
HedpuroM, 34 — ¢ aucmerabosmueckoil HedpomaTuei.
KOHTPOJIBHYIO TPYIIY COCTABUIN 34 MPAKTUYECKH 3/[0POBBIX
pebenka, npoxuBaionmx B Y Ki. Onpeznenenue copepkanus
METAJJIOB B CBIBOPOTKE KPOBU IPOBE/IEHO CIIEKTPOMETPUYE-
CKUM METOJIOM [4] ¢ MCrosb30BaHHeM aTOMHO-abCOPOIMOH-
HOII criekTpodoToMeTpa «CaTypH».

IKCIepUMEHTAIbHAS YaCTh UCCIe/IOBAHUS TIPOBE/IEHA HA
2-MecsaYHBIX Kpbicax-caminax Junun Wistar. JKusotmbre
ObLIM paszesienbl Ha ase Tpymibl (110 15 ocobeii B Kaxmoi).
MogenupoBanuie HedpPOIaTUH TTPOBOIUIN TYTEM €Ke/IHEB-
HOTO (B Te4eHUe Mecsilla) BHYTPUIKETY0UHOTO (depes 30H1)
BBeleHust KpbicaM BoziHoro pactBopa CuCl2 ¢ koHienTpamii
Cuz+ 1,75 mr/nm® us pacuera 1 mut va 100 r. Beca ;KUBOTHOTO
[2]. KonTposbHoii rpy1ine KpbIC M0 TaKoi ke cXeMe BBOUIN
MUCTUJTMPOBAHHYIO BOAy. B 3-MecsguHOM Bo3pacte KpbIC
BBIBOJIUJIA U3 IKCIEPUMEHTA ITyTeM JIeKAIUTAINU IO/ THO-
MEHTAIOBBIM HAPKO30M. MeMOpaHbl CyOKIeTOUHBIX (hpaKIiii
BBIIEJISITH MeToIoM i depeHnnaabHoro 1eHTpudyrupoBa-
HUSL. DKCTPAKIIUIO JINIKHIO0B MEMOPaH TPOBOIUIIN 10 METO/LY
Bligh and Dyer [1]. JIunuasl GpakimOHUPOBAIN METOLOM
TOHKOCJOWHON xpomarorpaduu Ha tracturax Silufol
B CMECH TeKCaH:IUITUJIOBMIT a(hUp:MeTaHOIIesTHAST YKCYC-
Hast kucsora (45:10:1:1,5). KosmuecTBeHHOE OIIpesiesieHIe
(paxiuii mpoBoANIH CHIEKTPODOTOMETPIUECKUME METOIAMU
[1]. TloxrBep:kmenue pa3BuTusi HedPONATUU TIOJIYIEHO
€ OMOIIBI0 GUOXUMUYECKUX U MOP(OTOINYECKUX METO/IOB.

Pe3yJII)TaT]>I HUCCJIE€A0OBAaHUA U UX 06cy>lc11e1me

YeraHoBIEHO, YTO PA3BUTHIO TJIIOMEPYJIONATHU B 0OJIb-
[IMHCTBE CJIyYaeB MPEANIeCTBOBAIN OCTPbIe PECIIUPATOPHBIE
nndexmn (39,9% nabmogenuii), 060cTpeHre XPOHUYECKOTO
touzwmTa uin auruna (y 20,9% 6osbhbix). B 8,3% ciyuaes
3abosieBaHue Pa3BUIOCh Ha (DOHE AJIEPrUYECKUX PeaKIuil,
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Puc. 1. Copgep>xaHme Meamn B KpoBU y 60MbHbIX Hedhponatusamum,
NPOXXMBAIOLLMX B Pa3HbIX 3KONOrMYECKNX YCIIOBUAX

ay 2,3% mereil ¢ KIMHUYECKUMHU TMPOSIBJIEHUSIMEI CTPEITO-
nepmun. B 29,2% wabuiofeHuii 3THOJOTHYECKUN (BaKTOp
YCTaHOBUTH He yaanock. CTpykrypa 3abosieBaHuii, mpeiie-
CTBYIOIINX PAa3BUTHIO TJIOMEPYJIONATHH, 3a MOCJeAHUE
TOJIbI M3MEHMJIACh: HAOMIIONAETCST CHIKEHNE Y/eJbHOTO Beca
CTPENTOKOKKOBOI MH(MEKIUN B PAa3BUTUU TJIOMEPYJIONATUN.
Cpenu 06ceIoBAaHHbBIX JIeTel, CTPaJAIoNUX AucMeTaboInde-
ckoil Hedpomatreit, 78% mposxkusaior B Y Kii, 4T0 KOCBEHHO
MOJKeT CBUIETeIbCTBOBATH O BO3/AEHCTBUH 3KO(DAKTOPOB
Ha pa3BuTHe HePONaATUN.

JList usydeHun cojiepykanust GHOTEHHBIX DJIEMEHTOB OOJIb-
Hble rIIoMepyIoHepUTOM ObIITN Pas/ieJieHbl Ha [IBE TPYIIIBL:
1 Tpymity cocTaBUIM JIETH C OCTPBIM TIJIOMEPYJIOHE(PUTOM
¢ HeHPOTHUECKUM CUHAPOMOM, HE(DPOTUIECKUM CHHIPOMOM
¢ TeMaTypueil U TrunepTeH3ueil 1 XpOHUYECKUM TJIOMEPYJI0-
HedppuToM ¢ HedPOTHUECKOH ¥ cMemaHHO# dopmamu;
2 rpymity — OOJIbHBIE C OCTPBIM TJIOMEPYJIOHEDHPUTOM
¢ HepPOTHUYECKUM U U30JUPOBAHHBIM MOUEBBIM CUHPOMAMU,
a Takke ¢ XPOHMYECKUM TJIOMePYJIOHe(PHUTOM, TeMaTypuye-
ckoit opmoii. Kaxast rpyrina pasjiesieHa Ha JiBa MEepPHOJIA:
[ePUO/l HAYAJbHBIX MPOSIBJIEHUIT OCTPOTO MU OGOCTPEHUS
XPOHUYECKOro rioMepyJionedpura (1iepuos oboCTpeHust)
U epro/; 06PATHOTO Pa3BUTUSI OCTPOTO, YACTUYHON WIIH T10JI-
HOM  peMHCCHU  XPOHHYECKOTO  ryoMmepyJsoHedpura
(11epuo/l peMUCCHM). YUYUTbIBask OTCYTCTBHE JIOCTOBEPHBIX
OTKJIOHEHUI TIOKa3aTe el aKTUBHOCTH TIPOLecca cpeiu 60Jib-
HBIX ryomepysioHedputoM 1 m 2 Tpymnmel W TOKasaTesei
AKTUBHOCTH OCTPOTO M XPOHHUYECKOTO WHTEPCTUIIMAIBHOTO
HedpuTa, MBI COYIU BO3MOKHBIM OOBEAMHUTH OOJBHBIX
C Pa3IMYHBIMU BapuaHTamMu (MMMYHOBOCIHAJIUTEIbHBIE,

Puc. 3. Kny6o4ek NOYKM KPbICbI NPW r1MnepasieMeHTo3e Meau.
Okpacka remMaTokcunumH-ao3nHom. Ye. 400
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Pue. 2. Copep)xaHue UMHKA B KPOBU y B0MbHbLIX Hedhponatusmm,
NPOXXUBAOLLMX B PA3HbIX 3KONOrMYECKNX YCNOBUAX

TOKCHUKO-MeTaboIMYecKue, MCMEeTab0IMIeCKUE ) OPaKEHUs
[OYeK B OJIHY TPYIIILY JIJI OIPE/ICTICHUS 3JIEMEHTHOTO COCTa-
Ba KPOBU y OOJIBHBIX JETEl, MPOKUBAIONIUX B PA3IUYHBIX
HKOJIOTHYECKUX YCJAOBHBIX KIacTepax. [IpuHsaTue mogo6Horo
pEILICHUST apryMEHTUPOBANOCh M TEM, 4TO OOJBIIUHCTBO
o6crenoBantbix (51% O6OJNBHBIX) — JEeTH € XPOHUYECKUM
3a00JIeBaHUEM TI0YEK, KOTOPOE MPH OIMPEIeNeHHON TIPOI0JI-
SKUTEJBHOCTH IIPOIlecca BKJIIOYAET Pa3JNYHble BapHAHTHI
MIOPaKEHUS IOUeK UM UX (QYHKINN.

Comep:kaHue YPOBHSI Me/I U IIUHKA B KPOBU Y OOJIbHBIX
HedpoONATHAMU, MPOKUBAIOIINX B PA3HBIX 9KOJOTHYECKUX
KJacTepax, mpecTaBIeHo Ha puc. 1, 2.

V Beex npoxkusatomux B Y Kii gereit, 601bHBIX gucmeTabo-
Jiyeckoit Hepornarueif, OCTPbIM U XPOHUYECKUM TJIOMEPYJIO-
HebPUTOM M MHTEPCTHIMATBLHBIM He(PUTOM, HE3aBHCHMO OT
AKTUBHOCTH IIPOIECCA, BBIABJIEHO TOCTOBEPHOE CHIKEHIE
coziepsKaHKs IIMHKA B CBIBOPOTKE KPOBU U MOBBIIIECHUE CO/IEPIKa-
HUSL MeIM KaK aHTaroHucTa 1uHka (puc.1, 2) 1o cpaBHEHHIO ¢
TIOKa3aTeJSIMI JIeTell, KoTopble pokuBaioT B Y KI 1 mokasare-
JISIMU JIeTeli U3 TPYTIITB KOHTPOJIS.

YCTaHOBJIEHO, YTO TIPU COJICPKAHUN B CHIBOPOTKE KPOBU
YPOBHs ITUHKA HuKe, yeM 20,8 MKMOJTb/J1, 2 Me[IU BbIIIlEe, YeM
19,8 MKMOJTDB /T, He(pOTIATHSI SIBJISIETCST 9KO3aBUCHMbBIM 3200-
JIeBaHWEM; PN KOHIIEHTPAIlMM IMHKA CBHIBOPOTKU KPOBU
Bbitire, ueM 20,8 MKMOJIb/J1, a Mein HIKe, ueM 19,8 MKkMoun /i1,
HedpomaTis He sABJsgercs akozaBucumoit | 3]. [l yrounenus
MEXaHN3MOB He(DPOTOKCHYHOTO JEICTBUS THUIIEPIJIEMEHTO32
Me/IH IIPOBEIEHO 9KCIePIMEHTATbHOE NCCIeIOBAHNE.

PesyabraTsl IPOBEIEHHOTO 9KCIIEPUMEHTAIBHOTO UCCIIe-

J0BaHMA IIOKa3aJik, 4YTO BBe/JeHMEe MeIU B TedeHue Mecdla

Pue. 4. KaHanbubl MOYKN KPbICbl NPW TMMEP3SIEMEHTO3€e Meaun.
LLUNK-peakuus + remaTokcunuH. Ve. 400
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IIPUBEJIO K HAKOTLTIEHUIO METAJIA B CBIBOPOTKE KPOBU 1 MOYKAX
KPBIC B CBIBOPOTKE — 56,23+1,84 nipotus 50,11£2,41 B KOHTpOJIE;
B moukax — 81,05+4,32 mporus 16,91+1,05 B KOHTpOTE.

Kax mnokaszano mopdosornyeckoe ucciesoBanue, HaKo-
IJieHre MeAW B TO0YKAX MPUBOAUT K CTPYKTYPHBIM
HApYUIEHSIM. AHAJIN3 MUKDOIPENapaToB MOYeK KPbIC MpU
TUTIEPIJIEMEHTO3€ M/l BBISIBUJI HAJTMYHUE JIeCTPYKTUBHO-/IH-
CcTPO(UYECKUX ¥ HAYAJIO CKJIEPOTHYECKUX U3MEHEHUI B KIIy-
60YKax M M3BUTBHIX KaHabI@ax (puc. 3, 4). Jlanubie Mopdosioru-
YeCKHMX WCCJIEJIOBAHUI TO3BOJISIOT TIPEIIONOKUTh Pa3BUTHE
JIMCMETab0INIeCKOl HePOIATHH, YTO TIOATBEPKIAETCST OHOXH-
MITgecKu: yBenndenne kpearnanHa (12,28+1,05 Mois/cyT, KOH-
tposib — 9,25%£0,62 mosib/cyT), mouyeBunbl (455,12+10,13
MOJIb/CYT, KOHTPOJIb — 417,22+15,43 Mouib/cyT), Gesika B Moue
(896,91£9,42 wr/cyt, xoutpomb — 311,45+12,11 mr/cyT),

Tabruya 1
CopepXxxaHue NPoAYyKTOB IMNUAHONO o6MeHa
M IMMONPOTENHOB B CbIBOPOTKE KPOBU KPbIC
npu aKcnepumeHTanbHo HedpponaTtum (M£tm, n=15)

lNMokasartenb KoHTponb Hed ponatus
TAT, Mr/mn 0,60+0,02 0,68+0,05
CXK, mMr/mn 0,27+0,02 0,085+0,003*
Pocconunugbl, MM/n 2,85+0,12 4,03+0,29*
Obumm 419027 4,68012*
xornecTtepuH, MM/n
JNiNBM, mM/n 1,93+0,17 1,18+0,16*
JINHM, MM/n 1,68+0,12 2,41£0,17*
JINOHIM, MM/n 0,58+0,03 0,55+0,04

IIpumeuanue: * — nocroBepHo (p<0,05) 0 cpaBHEHUIO C KOHTPOJIEM.

Tabruya 2
JlunuaHeblii cocTaB MeMOGpaH CyOGKNeToYHbIX ppaKumin
KJ1eTOK Mo4eK KPbIC NPU 3KCNEePUMEHTaNIbHOM
HedponaTum, mr/r 6enka (M+m, n=15)

CyOKneTouHble
Jiunuapbl dpakunn Koutponb | Hedponatus
Mem6paHbl "
saep 371,29+23,12 | 248,16x12,05
Mem6paHbl "
OByme MUTOXOHADPMUIA 272,63+20,07 | 203,57+14,62
ninngbl Mem6paHbl *
MUKPOCOM 205,14+9,63 | 247,16+x14,02
MnasmaTtnyeckue .
MEMBpaHbI 220,89+12,37 | 180,26+12,03
MemGpare! 8,65:063 | 7,02:045"
agep
N Mem6paHbl "
Oobwun MUTOXOHADMIA 31,45+2,07 20,08+1,36
xornecTepuH MeMmBpaHol
(XC) 27,68+3,62 18,05+1,34*
MVKPOCOM
fnasmatnieckue | 74 55,398 | 70,32+3,55
MeMm6paHbl
MemOparel | 509 64116,22 | 249,14:10,65*
agep
Obuyne Membparel | 197 6811123 | 232,32¢12,14*
docdo- MUTOXOHAPUN
ninnabl Mem6paHb!
(@) MUKPOCOM 162,47+12,33 | 177,68+11,49
MnasmaTtunyeckune "
MeMBpaHbI 137,66+£10,22 | 95,42+4,13
Mem6GpaHb!
Saep 0,052+0,005 | 0,044+0,002
Mem6paHbl "
MUTOXOHADPMIA 0,17+0,01 0,089+0,003
Xc/en Mem6paHbl
MUAKPOCOM 0,22+0,01 0,13£0,01
MnasmaTtunyeckue “
MemBpary 0,55+0,03 0,75+0,05

Ipumeyanue: * — noctoBepHO (p<0,05) 110 CPaBHEHUIO C KOHTPOJIEM.
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ypatoB B Moue (50,0£2,08 Mr/MJ1, KOHTPOJIb — CJIE/IBI), OKCa-
satoB (10,00+0,95 mMr/mit, KOHTPOJIb — CJIEJIBI).

N3BecTHO, 4TO OJIHUM U3 PAHHUX TPOSIBJIEHUI Pa3BUTHSI
Hedponatuu gBJAgeTCS HM3MEHEHUE JUIUIHOTO CHEKTPa
CBIBOPOTKH KPOBU. VI3yderne JUMUIHOTO CIIEKTPA CBIBOPOT-
KHM KPOBH KPBIC TIPU TUTIEPDJIEMEHTO3€ Me/IM BBISIBUJIO HAJH-
upe aucaunugeMmun. Kak BuaHo us 1abu. 1, B KpOBU MOBbBI-
maeTcst cojiepskanue xosectepuna u hochoMUITII0B, CHUKA-
€TCs1 CoflepIKaHue CBOOOHDBIX KUPHBIX KUCJIOT, UMEETCSI [IC-
GasaHc B COJAEPKAHUU JIUTIONPOTEUOB. DBbIABICHHbIE
HaMU OCOGEHHOCTH JIMIHMIHOTO CIEKTPa CBUIETEIbCTBYIOT
0 3HAYUTEJILHOM HapyIIeHUU OOIIEro JIMIUIHOTO OOMEHa,
KOTOPOE, B YaCTHOCTH, KACAETCs MEMOPAHHBIX CTPYKTYD KJe-
TOK NeYeHH KPBIC.

PesysbraThl M3ydeHUs JUMHUIHOTO CIIEKTPa MeMOpaH
CyORJIETOUHBIX (DPAKIMI KJIETOK [OYEK IPUBE/IEHBI B Tabuie 2.

PesysibraTsl U3yueHuUs: ColepKaHust JIUIUIOB B MeMOpa-
HaX KJIETOK MOYEK U CyOKIETOUHBIX (hPAKIMI OKA3aJIH, YTO
coepkanue oOIINX JUTHIOB BO BCEX U3yYaeMbIX MeMOpaHax
CHIDKAETCs, COJepsKaHWe XOJIeCTepHHA CHIDKAeTCs BO BCEX
MeMOpaHax CyOKJIeTOYHbBIX (hpaKiuil, IPaKTHYECKN He h3Me-
HSIETCSI — B IUTOILIA3MATHYecKuX MeMOpanax. Ilpu atom
conepxkaane JIITHII (tpamcmopTtHast dopma xosectepuna
B TKaHM) B CBIBOPOTKE KPOBH MOBbIIEHO. Clie0BaTeNbHO,
1pu pa3BuTHK Hepporatum Hapyiaercs ceasbiBanue JITTHIT
¢ MeMGpaHaMy U Ype3aMeMOPaHHbIN TPAHCIIOPT X0JIECTEPUHA.
[To-BuamMOMY, HapyIIaeTCs ¥ 3aXBaT MeBAJIOHATA TIOUYKAM H,
B CBSI3M C 9TUM, CHHTE3 X0JIeCTepHHA B TToukax. Hamu ycrano-
BJIEHO, YTO IIPU Pa3BUTUU HeDPONATHH COLEPKAHIE OOIIIX
dochomumumos B MembpaHax CyOKJIETOYHBIX (hpakIiuil
MOBBIIIAETCS, & B MUTOILTA3MATHYECKIX MeMOpaHax — CHU-
skaeTcs. Takske yctaHOBIIeHO cHIDKeHMe comepskanns JITIBII
B CbIBOPOTKE KPOBU IIPH YBEJUYEHUM COAEPKAHUS OOIIIX
dochonununos. Bosmoxno, cumskenne copepskanne JITIBIT
CBSI3AHO C yMEHbIIECHIEM CHHTe3a aro-A 6eJika, KOTOPbIii, Kak
U3BECTHO, CUHTE3UPYETCsl B MOYKAX, JUOO C MOBBIIIEHHEM
CKOpOCTU 06Pa30BaHUsI MX PEMHAHTHBIX (DPOPM, UTO COIJIACY-
eTcsl ¢ JaHHBIMU JIMTepaTypbl. B sio60M ciyyae O4eBHUIHO
HapylleHue BHYTPUKJIETOYHOTO oOMeHa (HOchOMUTHIOB.
CorniacHO JIaHHBIM JIUTEPATYPBI, MPH Pa3JUYHBIX (hopmMax
HedponaTu oTMevaeTcs IMOBbIeHne cojaepskanus docdo-
JunuaoB B ceiBopotke KpoBu [8]. IIpexnnomnaraercs, uro ato
CBSI3aHO C TIOBBIINIEHHBIM THIPON30M (hocdomnmmos muTo-
nasMatudyeckux — MemOpan  HedpouuToB. BeposaTHo,
3TO TPEJIIIOJNOKCHHUE CIIPABE/IIMBO, TAK KAaK HAMK YCTAHOBJIC-
HO CHUIKeHMe cofiepskanust Hoconnnugos B IIUTOTIA3MATH-
4eCKUX MeMOpaHaX KJIETOK MOYEK.

BoisiBieHHble  0COGEHHOCTH COOTHOIIEHUST XOJIeCTe-
put/dpochonunuasl B MeMOpaHaX — CBUIETENbCTBYIOT
00 U3MEHEeHWM CTPYKTYpPbl U CBOUCTB MeMOpaH, KOTOPBIE
BBIPAKAIOTCS B PA3HOHATPABJIEHHBIX HM3MEHEHUSIX WX
JKECTKOCTH 1 MHUKPOBSI3KOCTH JIaKe B IIpeZiesIaX OJHOH KIeT-
KM, [OCJEICTBUEM 4Y€ro JOJIKHO ObITh HapylIeHUe
ee dbynknnonuposanus. [IpakTiyecku Bce MPOIECCH B T10Y-
KaX MPOXOJAT Ha MeMOpaHaX, MOITOMY BBISBJICHHbBIC HAMU
U3MEHEHHS] WX CBOWCTB MOTYT CTaTh TPUYUHON PasBUTHS
U IporpeccupoBanust HeponaTuu.

BbiBoibl

1. B paiioHax ¢ BBICOKMM YPOBHEM 3arpsi3HEHUSI OKPY-
JKAoIeil cpe/bl OTMEYaeTCsl BBIPAKEHHOE yBeJMdeHue
MM ¥ CHU’KEHUE IMHKA B CBIBOPOTKE KPOBH, ITOBBIIIEH
mporeHT 3abojeBaeMoCTH fereil HedpomaTusiMu, dUTO
MOJKeT CBU/IETeJILCTBOBATD O BIMSHUU (PAaKTOPOB OKPYIKAIO-
11eii cpejibl Ha Pa3BUTHE U POTPECCUPOBaHIEe 3200 I€BaH T
TTOYeK y JIeTeil.
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2. Jlannble 9KCIIePUMEHTAIbHBIX UCCJIE/IOBAHUIT TOITBEP-
JKIAIOT, YTO TIOBBINIEHHOE COlepKaHue Meld B OpTaHu3Me
saBysiercs: (hakTopoM pucka pa3BuTHs HehponaTuii; HepoToK-
CHUYHOCTD ME/IU CBA3aHA C ee BJNSHUEM Ha CTPYKTYPY U CBOIi-
cTBa MeMOPaH KJIE€TOK TT0YEK.

3. /lanHble 9KCIIEPUMEHTANBHBIX U KIMHIYECKUX HCCIIe-
JIOBaHuiT 0GOCHOBBIBAIOT 1€JIeCOOOPA3HOCT UCTIOIb30BAHMS

JUTEPATYPA

PACTHUTEbHBIX AHTEPOCOPOECHTOB ISt TIPOMUIAKTUKI PA3BH-
Tist HedponaTuu y Jereil, MPOKUBAOIIUX B HKOJIOTHYECKU
HeOIAroNPUATHBIX PErHOHAX.

Pesysibrarbl paboThl MOKA3BIBAIOT HEOOXOAUMOCTD JaJIbHEl-
1ero ucesieoBanus GhakTopos passuTus Hedponatuii y gerei
JUISL TIPOBEJICHUsT PaHHEH JMATHOCTHKU U COOTBETCTBYIONIETO
JiedeH st 1 POMUIIAKTHKY 9KO3aBHCUMOIT TATOJIOTHH TTOYEK.
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KniHiko-ekcnepumMeHTanbHe 06rpyHTYBaHHSA PoJli BaXXKUX MmeTaniB y po3BuTKy Hedponaril' y gitei

T.B. lop6ay, Hl. MakeeBa, B.0. lonoBayoBa, I'.€. OT4nk
XapbKiBCbKMIA HALiOHANbHUIA MEANYHUI YHIBEPCUTET, YKpaiHa

MeTa: B yM0OBax KIliHiKO-eKCMEPUMEHTANbHOMO [OCNIKEHHS OLIHUTI PONb BXKIUX METaniB y MexaHisamax po3BuTKY Hedbponariit y Aitei.

Marepianu i meTogu. BuB4eHO eKonoriyHy 06CTaHOBKY PErioHy 3 ypaxyBaHHAM psafy aepoekonoriqHux aktopis. 06CTexeHo 94 AnTuHN 3 Hedhponatismu,
fKi PO3AineHi Ha [Ba eKONOTiYHi KnacTepu. Y cupoBaTui KPOBi AiTENA BWBYANM BMICT Mifli i UMHKY METOAOM aTOMHO-afAcopOUiiiHOT cnekTpooTOMETpil.
ExcnepumeHTanbHa YacTuHa po60Tv NPOBEAEHA Ha 2-MiCAYHNX LUypaX, AKUM NPOTArOM MicALS WOAHs BBOAUAM po34uH CuCl2. Y membpaHax cyoKmiTUHHUX
dppakuiit HUPOK BMBYANY NiNiZHUIA CNEKTP METOL0M TOHKOLLIApOBOi xpomarorpadii. MposesfeHo MoponoriyHe JOCNILKEHH HUPOK LLYPIB.

Pe3ynbTatn. BUsBNEHO 3HIKEHHSA PIBHS LIMHKY i NiABULLEHHA PiBHSA Mifi y CMpOBATLi KPOBi B rpyni 06CTEXYBaHWX i3 3a6pYLHEHOrO Knactepa NopiBHAHO 3
NiTbMMU 3 YUCTOrO KnacTepa, L0 CBIAYUTb NPO PO3BUTOK eKO3aNnexHNUX Hedoponatii. EkcnepumeHTanbHa YacTHa poboTu nokasana, Lo HaKoMUYeHHs Midi
NPU3BOANTb 40 3MiHWU CTPYKTYPU | BACTUBOCTEN MeMOPaH CyOKNITUHHUX (hpaKLiii KNiTUH HUPOK LUYPIB, L0 CPUSE NOPYLLUEHHIO (OYHKLi HedhpoLuTiB.
BUCHOBKW. HafiMipHWiA BMICT Mifji B OpraHiami € hakTopom pu3nky po3suTKy Hedponarii y AiTei.

Kntoyosi cnosa: Hedoponaris, Mifpb, 4Ty, LLypW, Ninign memopaHx.

Clinical and experimental study of role of heavy metals in development of nephropathy in children

T. Gorbach, N. Makeyeva, V. Golovachova, A. Otchik

Kharkovskiy National Medical University, Ukraine

The aim of the study: assess the role of heavy metals in the mechanisms of nephropathy development in children on the base of clinical and experimental study.
Materials and methods. The ecological situation was studied in the region based on aeroecological factors. Ninety-four children with nephropathy, who were
residing in regions with different levels of environmental pollution, were examined. Determination of copper and zinc in blood serum of children was per-
formed by atomic adsorption spectrophotometry. The experimental part of the work was carried out on 2 months-old rats which received CuCl2 solution for
1 month daily. Lipid spectrum was studied in membranes of renal subcellular fractions by thin layer chromatographic. A morphological study of the kidneys
of rats was performed.

Results of the study showed the reduced blood zinc level and elevated blood cooper level in children with nephropathies from ecologically «polluted» regions
compared to children from the «clean» regions of the city that indicative of development of ecology related nephropathies. The experimental part of the work
showed, that the accumulation of copper in the kidneys led to changes in structure and properties of membrane?s subcellular fractions and, as the result,-
to kidney's disturbance. Conclusion: the increased content of copper in the body is a risk factor for development of kidney disease in children.

Key words: nephropathy, copper, children, rats, membrane lipids.
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