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ANHAMMKA NOKA3ATEJIEN VOHHOIO OBMEHA B OPFTAHU3ME
KPbIC NoA BJIMAHUEM OJIMFO3®UPOB B NOAOCTPOM OMNbITE"

barmyt Y. F0.*, Xykos B. W., 3aviyeBa O. B., KHurasko B. .
*XapbkoBckasi MeauUmMHcKas akageMusi NocneanniioMHoro obpasoBaHmsi, r.XapbkoB
XapbKOBCKMI HaLMOHaNbHbIN MeAULUHCKUA YHUBEPCUTET, I.XapbKoB

PiBHI MIKpO- | MaKpoOesieMEeHTIB B OpraHax | TKaHWHax BUCTYNAIOTh [HHOPMATUBHIMU ITOKAZHUKAMU OLJIHKU 3MiH, 1O Bif-
OyBaKOTLCS B OPraHiaMi TBAPUH Ta JIOANHMN 11i4 JIEIO YYIKOPIAHNX XIMIYHUX pEYOBUH. [IPOBEAEHO AOC/TIIKEHHS MIAroCcTPOi
i oniroegipis /1-501-2-100, /1-1601-2-50«b» un /1-1601-2-50«P» pzozor0 1/10 DL50 Ha 06MiH ioHiB MeTasniB (kasniv, Ha-
TDIY, 3a/1i30, MiAb, UMHK, MAariv, Kasabyiv, MapraHels, ¢oc@op) y cupoBaTLi KPOBI, MeYiHLl, CIMEHHUKaX Gimx Lyypis
aTOMHO-36COPOLIVIHIM METOAOM. BUSBIEHO 36I/IbLIEHHS BMICTY [OHIB MarHito, UMHKY, Mg, 3a/1i3a, ociopy, MapraHLfo,
Kasmito y cUpoBaTLi 7a 3HaYHE 3MEHLLIEHHS iX PIBHIB Yy BHYTPILLIHIX OpraHax, Lo MOXE yKa3yBaTv Ha BUBEAEHHS iX I3 opra-
Hi3My. Takmi AncbanaHc B IOHHOMY OOMIHI, OYEBUAHO, MOB'S3aHMA 3i CTDYKTYDHO-METAOO/IYHUMY [IOPYLILEHHSIMY, O
OBYMOB/IEHI PO3BUTKOM ANCTPODIYHUX Ta AECTPYKTUBHUX MPOLIECIB. I0HN METasliB BUXOAATE (3 K/ITUHU, BHYTDILLIHBOK/II-
TUHHUX CTPYKTYDHO-QYHKLIIOHA/IbHUX OANHULIL | ITOCTYNaITL Y MPKKIIITUHHUA MPOCTIP Ta KPOB. 3a Takmux yMOB MOXJ/IMBO
OYIKYBaTH BUHUKHEHHS [OPYLILEHD TKAHUHHOIMO ANXaHHS T@ OKUC/TIOBA/IbHOMO OCHOPHIIIOBAHHS, PO3IBUTOK [TITOKCUYHNX
MIPOLIECIB, @ TAKOXX IOPYLLEHb EHEDIETUYHUX [ METAOO/IIYHMX CUHTESIB. BCE L€ CBIAYUTL PO 3pUB 3AANMTALIVIHUX MEXAHI-
3MiB 336E3M1EYEHHST FOMEOCTATUYHOI QYHKLIT OpraHizMy, BeAyYa posib y SKUX HAIEXUTB LIEHTPA/IbHIV HEPBOBIV cucTeEM] |
ri10Qi3aPHO-HEAHUPHNKOBIV CHUCTEMI,

KntouoBi crnioa: kceHoGioTuku (oniroedpipn), o6MmiH ioHiB MeTanis, 6ini wypw, nigroctpuii gocnia.

BCTyl'lJ'IeHVIe pOM onbiTe Ha oOMeH noHOB MeTansnos B opraHax un TKa-

o HAX 3KCNnepuMeHTarnbHbIX XXUBOTHbIX.
Mo MHeHWO MHOrMX uccnegosaTtenen, OOCTAaTOYHO

MHAOPMATUBHLIMU MOKA3ATENSIMU  OLEHKN M3MEHEHUN, MaTtepmasnbl U MeTOAbl UCCIIEA0BaHMS
MPOVICXOASLUMX B OPraHM3Me XMBOTHBIX 1 YerloBeka nog B paboTe GbiNM UCTIONb30BaHbI 0Bpa3Lbl ONMroadhy-
BO3OENCTBMEM YYXEPOAHbIX XMMWUYECKUX BellecTs, sB- DOB C PerNaMeHTUPOBAHHLIMI CBOICTBaMM Mapok: Jl-
NSAKTCH COAePXKaHNA MUKPO- U MakpoanemeHTos [3,6,8]. 501-2-100 (aueTany MOHOMETMINOBOrO aunpa NMoMMoKCH-
Kak aedpmunt noHOB MeTanmnos, Tak U n3bbiTouHoe no- atunedrnukons), J1-1601-2-50«B»  (ByTunannunosbIi
CTynreHne B OpraHn3M NPUBOANT K HapyLIEHWIO OBMeH- 3(PVP MOSIMOKCUMPOMNMIEHOKCUITUNEHIIMKONS) 1 J1-1601-
HbIX NPOLIECCOB W MOXET ABUTLCA NMPUHMHOWU PasBUTHS 2-50«P» (auetanu MoHOGYyTMNOBOro 3dgupa MNONMOKCU-
NaToONOrMYecKUX COCTOSIHWIA. BXOXOEHWE UX B OCHOBHbIE MPONMAEHOKCHATUNEHTMKONS). TporpamMma MCCreaosa-
BroXMMMYeckne MeTabonuueckne CUcTeMbl ((hepMEHTHI, HWS MpedycMaTpuBana npoBeaeHne MOAOoCTPOro onbiTa
FOPMOHbI, BUTAMUHbI, PELENTOpPbI, HYKNEeNHOBLIE KUCHO- Ha GerbiX Kpbicax 1 onpeaerneHne copepkaHns B opra-
Tbl, pBOCOMBI) ONpeaenseT UX UCKMIOUNTENbHYIO POrb B HaX M TKAHSX MOHOB KAmnsi, HATPUS,, Kenesa, Meau, LuH-
obecrneveHnn pasnnuyHbIX (U3NONOTNHECKNX 1 BUOXMMU- ka, MarHus, kanbLusi, Maprauua, gocdopa. JKcnepu-
HECKMX npoueccos — OnnoaoTBOPEHNA, MUTO3a, Co3pe- MeHTbl GblfiM MOCTaBMeHbl Ha MOMOBO3PENbIX KpblCax-
BaHMA, Nepexoaa oT NponmdepaLmm K COCTOSIHUAIO MOKOS, camuax nuAnM Buctap maccoit 0,18-0,20 kr, KoTopble
TPaHCMopTa aMUHOKUCHIOT Yepe3 MemGpaHbl, NpoBese- eXeQHEeBHO Ha NpoTskeHun 45 cyToK noasepranuck ne-
HMe HepeHoro umnynbca u Ap. [1,4,7]. B nposoanmom popansbHOMy BO3AeicTBMio onuroadupos B aose 1/10
HaMU MCCNIE/I0BAHUN MONMCUCTEMHON  XapaKTEPUCTUKY DL50, 4To cocTaensino 3,46; 3.85 1 5,17 r/KF MacChl -
NOTEHLMaNLHON  OMacHOCTU  CUHTE3UPOBAHHBIX HOBbIX BOTHOFO COOTBETCTBEHHO Anst [-501-2-100, N-1601-2-50
MapoK ONMroahrPoB Ha OCHOBE PAaCcKPbITUS NaTohuamno- «B» n N1-1601-2-50«P». BeulecTsa B Buae BOAHbIX pac-
MOTNYECKAX  MEXAHU3MOB  PasBUTUsS  CTPYKTYPHO- TBOPOB BBOAMINCH BHYTPWKENYAOUHO C MOMOLLbIO Me-
MeTaboNMIeCkUX HapyleHnid B OpraHuame B yCrIoBUsIX TannM4eckoro 30HAA EXEeAHEBHO YTPOM HaTowiak. KoH-
MOAOCTPOIA TOKCU(MKALIMM AMHAMMKa MOKasaTenen voH- TpornbHas rpynna nory4yana cooTBETCTBYOWME 06bEMBI
HOro obMeHa npeacTaBnaeT ornpeaeneHHbIN HayyYHbIN U NMTbEBON BOABI. BLINO CO3AAHO TPU OMBITHBIX W OAHY
NPakTUYECKUin MHTepec. Mayyaemble OnuUroadupbl npu- KOHTPOMLHY!O TPy, N0 10 KPbIC B KaKAO rpynne. u-
MEHSAIOTCA AN NOMy4eHus nnactmacc, neHonnacros, BOTHbIE COAEPXanUCh B CTALIMOHAPHLIX YCMOBUSX BUBA-
TEPMONNACcTOB, BMOKCHAHBIX CMON, N1AKOB, AMane, Top- DUSI NPU MOCTOSIHHOM TEMNEPaType M ecTEeCTBEHHOM OC-
MO3HbIX, MMOPaBMNYECKUX N OXMaXKOALWMX KUAKOCTEN 1 BeLLeHUN. 3a60if KPLIC NPOBOAUMN NyTeM AeKanUTaLmMK C
Aap. [3]. npeaBapuTeribHON aHecTesnel TUOMEHTaNoM HaTpus.
YuuTblBas BblleCKazaHHOe, Lenbio paboTbl sBMs- MpoBeaeHne NpoLeayp ¢ SKCNepUMEHTaNbHLIMU KMBOT-
nock MccrnefjoBaHne BIMAHMA Onuroagmpos B MofocT- HbIMM OCYLLEECTBAANOCL B COOTBETCTBUU C TpebosaHus-

" LutyBaHHs rpu arectauii kagpis: baemym U. 10.* XKykoe B. W., 3atiuesa O. B., KHuzasko B. I. [JuHamuka nokaszameseli UOHHO20
obmMeHa 8 opaaHu3Me Kpbic 100 8rUsHUEM 051U203¢hupos 8 nodocmpom onsime // [lpobriemn exosorii | meguuymun. — 2013. — T. 17, N9
5-6. - C. 32 -34
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MU BMO3TMKM N NPMHLUMNOB «EBpONENcKon KOHBEHLUN O
3aLMTe NO3BOHOYHbLIX XMBOTHBIX, KOTOPbIE MCMOMb3YIOT-
CA ANA 3KCMEepUMEHTarnbHbIX Y APYrUMX Hay4HbIX Lenen»
(Ctpacbypr, 1986). O6bmMeH WOHOB MeTanmnoB M3ydanu
aTOMHo-abcopbuUMoHHBIM MeTofoM [2]. nsa npoBeneHus
aHanu3a opraHbl U TKaHW NoABepranvcb npeaBapuTenb-
HOMY 030M€eHMIo 1 aKcTparnposaHuio no E.A. Jlonko [5] n
I.O. BabeHko [2]. MonyyeHHbIV 3KCTpaKT nogasarncs B
npubop, n onpeaensanocb cogepXaHue WMOHOB, pe3ynb-
TaTbl CpaBHMBANUCb C 3TanoHHbIMK obpasuamu. CtaTu-
cTuyeckass obpaboTka MoNy4yeHHbIX pesynbTaToB uccre-
[0BaHMA BbINOMHANACh C MCMOMb30BaHNEM METOAO0B Ba-
PVaLMOHHON CTaTUCTKM U OLLEHKOW JOCTOBEPHOCTU OTNN-
unin no t-kputeputo CtbtogeHTa-PuLepa.

Pe3ynbTaTbl M UX oﬁcy)lq;erme

WccnenoBaHust obHapyxunum, 4to onurosadoupbl nsy-
YaeMbix mMapok B gose 1/10 DL50 B CbiBOPOTKE KpOBUM
NPUBOOAT K YBEMUYEHWUIO COAEPXaHUS WMOHOB Kanwus,
Kanbuusl, MarHus, Meau, LMHKa, xxenesa, gpocdopa, map-
raHua 1 CHMXXEHUIO KOHLIEHTpauum HaTpust (Tabn. 1). Tak,
YpOBEeHb Kanus nosblwancsa Ha — 76,77%; 74,22% wn
82,16%, kanbums — 42,39%; 45,68% u 52,27%, marHus —
106,37%; 120,91% wn 132,73%, mean — 65,48%; 57,74%
n 76,55%, umHka — 81,16%; 91,24% n 76,03%, >xenesa —
130,81%; 141,98% wn 115,51%, cdoctopa — 94,92%;
104,52% w 134,47%, wmapraHua — 72,85%; 93,15% un
109,91%, Ha poHe CHMXeHNs ypOBHS HaTpus Ha 14,31%;
17,66% un 21,36%, COOTBETCTBEHHO NpW Bo3aencTemmn Jl-
501-2-100, J1-1601-2-50«B» 1 J1-1601-2-50«P» no cpas-
HEHUIO C NoKasaTensiM1 KOHTPOMbHOW rpynnbl.

Tabnuya 1
JuHamuka codepxaHusi UOHO8 Memasiio8 8 CbIBOPOMKe KPOB8U KpbIC rpu nodocmpom 8o3delicmeauu onu2oaghupos e dose 1/10 DuL50
MNokasatenn pynna Habnogenns M+m
KoHTponb J1-501-2-100 J1-1601-2-50 «B» J1- 1601-2-50 «P»

Kanuin (Mmonb/n) 3,53+0,42 6,24+0,57* 6,15+0,35* 6,43+0,53*
HaTtpuii(Mmonb/n) 140,4+5,76 120,3+4,80* 115,6+5,10* 110,4+3,75*
Kanbuuin(Mmons/n) 2,43+0,17 3,46+0,28* 3,54+0,39* 3,70+0,48*
Marnuin(Mmmonb/n) 1,10+0,16 2,27+0,19* 2,43+0,25* 2,56+0,33*
Mepb(MKkmonb/n) 16,8+1,44 27,8+1,32* 26,5+1,47* 29,66+1,74*
LInHk(MKMOnb/n) 17,35+1,67 31,4342 55" 33,18+1,76* 30,54+2,10*
XKeneso(mkmonb/n) 18,44+1,52 42,56+3,17* 44,62+3,80* 39,7442,75*
doccop(MmMonb/n) 1,7740,19 3,45+0,37* 3,62+0,29* 4,15+0,32*
MapraHeu(Mkmonb/n) 16,35+1,24 28,26+1,94* 31,58+2,63* 34,3242,76*

lMpumeyaHue: *— pasnuyusi ¢ KOHmMposnem docmosepHsbie, p<0,05.

AHanu3 oueHKN MOHHOTO obMeHa B MeYeHW BbISIBUIN
CHWKEHWE KOHLEHTPauun Kanusi, HaTpus, MarHns, UMHKa,
Meau, xernesa, gocdopa, MapraHua Ha oHe MnoBbiLle-
HMUSA KOHLEHTpauum kanbums (tabn. 2). Mo cpaBHeHUIO C
OaHHBbIMU KOHTPONBHOW FPyMMbl YPOBEHb Kanusi B NeYeHn
cHmwkanca Ha 39,29%; 41,30% wn 37,51%, HaTtpua —
29,32%; 25,08% n 28,52%, marHusa — 37,01%; 42,68% wu
39,55%, umHka — 27,33%, 33,74% wn 36,78%, meaun -

26,13%; 31,81% un 39,77%, xenesa — 35,93%, 42,18% n
48,43%, doccopa — 36,62%; 38,71% wn 47,71%, map-
raHua — 40,61%; 45,59% u 50,95%, ypoBeHb kanbuus
nosblwanca Ha 78,53%; 87,12% un 103,38%, cooTBeTCT-
BeHHOo nop BnusiHuem J1-501-2-100, J1-1601-2-50«B» un
J1-1601-2-50 «P», no cpaBHeHUO C AaHHbIMU pedepeHT-
HOW rpynnbl.

HuHamuka codepxaHusi UOHO8 MeMarsios 8 neyeHu Kpbic rnpu nodocmpom go3delicmeuu 01u203¢hupos 8 dose 71-?16 g uDuLa5g
Motasarent pynna HabnoaeHns M+m
KoHTponb J1-501-2-100 J1-1601-2-50 «B» J1-1601-2-50 «P»

Kanui (mr/100 r TkaHwu) 8,45+0,32 5,13+0,36* 4,96+0,42¢ 5,28+0,47*
Hatpui (Mr/100 r TkaHu) 8,73+0,46 6,17+0,32* 6,54+0,53* 6,24+0,46*
Kanbuuia (Mr/100 r TkaHwu) 3,26+0,25 5,82+0,49* 6,10+0,55* 6,63+0,57*
Marnui (Mr/100 r TkaHu) 6,70+0,38 4,16+0,35* 3,84+0,31* 4,05+0,24*
LinHk (Mr/100 r TkaHw) 9,84+0,57 7,15+0,63* 6,52+0,49* 6,22+0,38*
Meab (Mr/100 r TkaHK) 0,88+0,07 0,65+0,04* 0,60+0,05* 0,53+0,04*
XKene3so (Mr/100 r TkaHw) 1,28+0,09 0,82+0,03* 0,74+0,05* 0,66+0,06*
Pocop (Mr/100 r TkaHW) 4,15+0,24 2,63+0,18* 2,56+0,22* 2,17+0,17*
Mapraney (Mr/100 r TkaHu) 5,22+0,46 3,10+0,27* 2,84+0,33 2,56+0,22*

lMpumeyaHue: *— paznuyusi ¢ KoOHmMpornem docmosepHsble, pP<0,05.

M3yyeHne obmeHa MOHOB MeTansioB B CEMEHHUKax
BbISIBUIIO CHWXKeHMEe coaepXaHus kanusa Ha  16,58%;
19,51% wn 24,39%, HaTpua — 23,97%; 25,54% v 33,65%,
mMarHua — 17,95%; 20,17% wn 22,36%, umHka - 62%;
60,34% un 63,79%, mean — 20,92%; 21,79% un 41,02%,
xenesa — 48,03%; 43,30% un 50%, cdocdopa — 48,79%;
52,78% wn 56,49%, mapraHua — 27,35%; 31,18% wu
16,23% n yBenuyeHne coaepxanus kanoums Ha 38,26%;
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33,34% un 40,09%, coOTBETCTBEHHO noAa BnusHuem Jl-
501-2-100, N-1601-2-50«B» n N1-1601-2-50«P» (Tabn. 3).
MccnenoBaHns nokasbiBatoT, YTO ONUroadpmpbl B OCHOB-
HOM YBENUYMBAIOT COAEpPXaHUEe MOHOB MEeTasnsioB B Cbl-
BOPOTKE KPOBW, TOFAa Kak BO BHYTPEHHWUX OpraHax OHW B
GOMbLUMHCTBE CryYaeB 3HAYUTENbHO CHWXAKT YPOBHU
nccrnegyemMblX MOHOB.
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Tabnuuya 3

JuHamuka codepxxaHusi UOHO8 Memarisio8 8 CeMeHHUKaXx KpbIC rpu nodocmpom 8o3delicmauu onu2oagupos e dose 1/10 DL50

Mokazarenu 'pynna Habnogerus M+m
KoHTponb J1-501-2-100 J1-1601-2-50 «Bb» J1-1601-2-50 «P»
Kanwui (Mr/100 r TkaHu) 4,10+0,23 3,4240,18* 3,3040,20* 3,10+0,26*
Hatpuia(mr/100 r TkaHwu) 8,26+0,35 6,28+0,43* 6,15+0,34* 5,48+0,42*
Kanbumnin(mr/100 r TkaHw) 1,83+0,12 2,53+0,16* 2,44+0,21* 2,58+0,27*
Marnuii(mr/100 r TkaHm) 6,35+0,38 5,21+0,26* 5,05+0,18* 4,93+0,36*
LinHk(mr/100 r TkaHK) 5,80+0,27 2,16+0,18* 2,30+0,22 * 2,10%0,14*
Megb (Mr/100 r TkaHW) 0,88+0,06 0,57+0,04* 0,61+0,03* 0,4610,04*
YKeneso (Mr/100 r TkaHwu) 2,54+0,26 1,3240,14* 1,44+0,16* 1,27+0,13*
docgop (mMr/100 r TkaHu) 8,62+0,69 4,23+0,28* 4,07+0,32* 3,75+0,24*
Mapraney (Mr/100 r TkaHw) 5,74+0,46 4,17+0,23* 3,95+0,18* 3,66+0,22*

lMpumeyaHue: *— pasnuyusi ¢ KOHmMporsnem docmosepHsbie, p<0,05.

O606was nomnyyeHHble pe3ynbTaTbl UCCNEAOBaHUS
obmMeHa MOHOB B opraHax W TKaHSX >XUBOTHbIX, NMOABEP-
raBLUMXCA MOLOCTPOMY BO3LAENCTBUIO ONUroacpmpoB B
pose 1/10 DL50, MoxHO cka3aTb, YTO KOHLEHTpauums Ka-
1S noBbllWanack B CbIBOPOTKE KPOBWM W CHWXamnachb B
neyYeHn N ceMeHHMKax. YPOBHU HATPUSI CHMKAINUCh B Cbl-
BOPOTKE KPOBW, MEYEHM U CEeMEHHUKax, YTO Mo3BonseT
CyauTb O pasBuTUM HaTpuiypun. CopepaHwe WOHOB
Kanbums ObINO YBENWYEHHbIM B CbIBOPOTKE, MEYEeHU U
CeMEHHUKaxX. YPOBHW VMOHOB MarHvsi, UMHKa, Meau, xe-
nesa, docdopa, MapraHua Bo3pacTanM B CbIBOPOTKE
KPOBM WM YMEHbLUANUCh B MEYEHU, CEMEHHMKaxX. Takas
OVHaMWKa MOHOB METasfioB MOXET CBUAETENbCTBOBATb
0 BblBEAEHMU KX U3 opraHnsma [3,6].

M3BeCTHO, 4TO perynaums MMKpO- U MakpOINEMEHT-
Horo obMeHa B OpraHu3mMe OCYLLECTBMAETCA Kak HEPBHON
CUCTEMON, TaK W KeresaMu BHYTPEHHEN CeKpeuun.
BonbLWNHCTBO aBTOPOB CYMTAIOT, YTO OCHOBHbLIM peryns-
TOPHbIM MEeXaHN3MoM obMeHa MWKPO3TIEMEHTOB B Opra-
HU3MEe SIBNSIETCS cucTeMa rmMnoguma-kopa HaanoyveyHu-
KOB, (PYHKLMOHANbHOE COCTOSIHME KOTOPOW TECHEMLLUM
0bpa3om 3aBUCUT W CBHA3AHO C OEATENbHOCTBbIO LiEH-
TpanbHOM HEPBHOW CUCTEMbI. /IMEHHO 3TW CUCTEMbI B
HanbonbLue Mepe NoABEPXKEHbI M3MEHEHMSAM NPU yCro-
BUN (popMmMpoBaHMSA NaTONOMMYECKUX COCTOSHUI [6-8]. B
CBS13U C 3TUM, MOXHO CyauTb, YTO aucbanaHc MOHOB Me-
TanmnoB B pa3fNMyHbIX OpraHax MU TKaHAX B YCIOBUSAX TOK-
cudmKaumMm onuroacupamm COMpsKEH C HapyLlleHVWeM
koonepatumeHoro B3anmogencteus LIHC n runodgumsapHo-
HaZNOYeYHNKOBOW CUCTEMDI.

BbiBOAbI

YcTaHoBrneHHas AMHaMuka oBMeHa MMKPO- U Makpo-
3MEMEHTOB B OpraHW3Me SKCMEPVMEHTArbHbIX KMBOT-
HbIX, MOABEPraBLUMXCS NMOAOCTPOMY BO3LEWCTBUIO ONUro-
3ahupoB, MOXeT OblTb CBfi3@Ha CO  CTPYKTYpHO-
MeTabonuyeckumMm  HapylueHUsiMu,  OBYCIOBINEeHHbIMU
pasBUTUEM AUCTPOPUYECKMX U OECTPYKTUBHbIX NpoLec-
COB. VOHbI MeTanmnoB BbIXOAAT U3 KNeTKW, BHYTpUKe-
TOYHbIX CTPYKTYPHO-(PYHKLMOHAMBHbLIX eAUHUL U NOCTY-
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NatT B MEXKINEeTOYHOe MPOCTPaHCTBO W KPOBb. B aTux
YCOBUSIX CriedyeT oXuaaTb MosIBNEHUs! HapyLUeHW Tka-
HEeBOro AblXaHUs W OKWUCNUTenbHoro docgopunmposa-
HUS, Pa3BMTUS TMMOKCUYECKUX MPOLIECCOB, a TaKkKe Ha-
PYLUEHUIN SHEPreTUYECKUX N MeTaboNMYecKnx CUHTE30B,
YTO CBUOETENbLCTBYET O CpbiBE adanTauMOHHbIX W 3a-
LUMTHO-NPUCTIOCOBUTENBHBLIX MEXaHM3MOB obecneveHust
romeoctaTyeckor pyHKUMM opraHuaMa, Begyliasi porb

B Kotopbix npuHagnexut LHC wn rmnodwmsapHo-
HaZNo4Ye4YHMKOBOW cUCTEME.
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English version: DYNAMICS OF THE IONIC METABOLISM INDICES
IN RATS UNDER OLIGOETHERS INFLUENCE AT SUBACUTE
EXPERIMENT"
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* Kharkiv Medical Academy of Postgraduate Education, Kharkov, Ukraine
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In the organs and tissues micro- and macroelements levels there are informatic indices of the changes that are in ani-
mals and men under stranger chemical compounds effect. The subacute effect of the oligoethers L-501-2-100, [-1601-2-
50"B” and L-1601-2-50"R” in 1/10 DL50 dose on the fonic metabolism (potassium, sodium, iron, copper, magnesium,
zinc, calcium, manganese, phosphorus) was investigated in blood serum, liver, testes of the white rats by atomic-
absorption method. It was determined that increasing ionic contens of magnesium, zinc, copper, iron, phosphorus, man-
ganese, potassium in blood serum and descreasing their levels in the internal organs that shows their withdrawal from
organism. Such imbalance in ionic metabolism apparently is linked with structural-metabolic desorders, that are due to
the development of the dystrophic and destructive processes. Metal ions leave cells, intracell structural-functional units
and enter the intercell space and blood. In these conditions we can expect the appearance of tissue respiration desor-
ders and oxidative phosphorylation, the development of the hypoxia processes as well as desoders of the energetic and
metabolic synthesis. That is evidence of the adaptic mechanisms frustration of the organism homeostatic function provi-

sion in which the central nervous system and hypophysis-adrenal system are main.
Key words: xenobiotics (oligoethers), ionic metabolism, albino rats, toxicological experiment.

Introduction

According to many researchers, quite informative
indices in estimate of processes changes occurring in
animals and humans under the influence of alien
chemicals are the micro- and macro- elements content [3,
6, 8]. Both deficit of metal ions and their surplus content
in organism leads to metabolic disorders and may cause
the development of pathological states. Their entry into
basic biochemical metabolic systems (enzymes,
hormones, vitamins, receptors, nucleic acids, ribosomes),
determines their crucial role in providing various
physiological and biochemical processes — fertilization,
mitotic, maturing, transition from proliferation to a state of
rest, amino acid transport across the membrane, nerve
impulse currying out, etc. [1,4,7]. In our work we studied
the polysystemic characteristic of potential hazard of the
new synthesized oligoethers on the basis of the
pathophysiological mechanisms disclosure of the
structural and metabolic disorders in the organism under
subacute toxification. In this case the dynamics of ionic
metabolism has a certain scientific and practical interest.
Studied oligoethers are used for produce of plastics,
foams, thermoplastics, epoxy resins, lacquers, enamels,
brake, and hydraulic fluids, etc. [3].

Given the above, the purpose of the work was to
study the oligoethers influence on the ionic metabolism in
the animals organs and tissues in subacute experience.

Materials and methods

In the work we used oligoethers with regulated
properties: L-501-2-100 (polyoxyethyleneglycol
monomethyl ether acetals), L-1601-2-50 "B" (butilallilic
ether of polyoxypropilenoxyethyleneglygol), and L-1601-
2-50 "R" (polyoxypropilenoxyethylene monobutyl ether
acetals). The research program included a subacute
experiment on white rats and determination of the
content in the organs and tissues of potassium, sodium,
iron, copper, zinc, magnesium, calcium, manganese and
phosphorus. In experiments there were adult male rats

Wistar weighting 0.18-0.20 kg, which every day for 45
days were subjected to oral exposure dose oligoethers in
1/10 DL50, which amounted to 3.46, 3.85 and 5.17 g / kg
of animal body weight, respectively, for L-501-2-100, L-
1601-2-50 "B" and L-1601-2-50 "R". The substances in
the form of aqueous solutions were introduced
intragastrically using a metal probe daily in the morning
on an empty stomach. The control group received the
appropriate volume of drinking water. It was created by
three experimental and one control group of 10 rats in
each group. The animals were kept in stationary vivarium
conditions at a constant temperature and natural lighting.
Slaughtering rats was carried out the decapitation with a
pre-anesthetic by the thiopental sodium. Performing
procedures with experimental animals was carried out in
accordance with the principles of bioethics and the
"European Convention for the Protection of Vertebrate
Animals used for Experimental and other Scientific
Purposes" (Strasbourg, 1986). lonic metabolism was
studied by atomic absorption method [2]. For analysis the
organs and tissues preliminary were limed and extracted
by E.A. Joiko [5] and .O. BabeHko [2]. The resulting
extract was applied to the device, and ion content was
determined and the results compared with the reference
samples. Analysis were performed using SPSS statistical
software (SPSS for Windows Ver.11.5). Results of
different groups were compared using descriptive
statistics (meanzSD). P<0.05 was considered statistically
significant.

Results and discussion

In researches we revealed that oligoethers at a dose
of 1/10 DL50 in serum lead to increased levels of
potassium ions, calcium, magnesium, copper, zinc, iron,
phosphorus, manganese and to decreased sodium
concentration (Table 1). Thus, the potassium level
increased to - 76.77 %; 74.22 % and 82.16 %, calcium -
42.39 %; 45.68 % and 52.27 %, magnesium - 106.37 %;
120.91 % and 132.73 %, copper - 65.48 %; 57.74 % and
76.55 %, zinc - 81.16 %, 91.24 % and 76.03 %, iron -
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130.81 %; 141.98 % and 115.51 %, phosphorus - 94.92
%; 104.52 % and 134.47 %, manganese - 72.85 %,
93.15 % and 109.91 %, against a background of the
lowering sodium levels on 14.31 %; 17.66 % and 21.36

%, respectively, under L-501-2-100, L-1601-2-50 "B" and
L-1601-2-50 "R" effeccts as compared with the control
group.

Table 1
Dynamics of metal ions content in rats blood serum under subacute oligoethers exposure dose in 1/10 DL50
Indices Monitoring Group, M+m
control L —501-2-100 L — 1601-2-50 «B» L—1601-2-50 «R»

Potassium (mmol / L) 3,53+0,42 6,24+0,57* 6,15+0,35" 6,43+0,53"
Sodium (mmol / L) 140,4+5,76 120,3+4,80* 115,6+5,10* 110,4+3,75*
Calcium (mmol / L) 2,43+0,17 3,46+0,28* 3,54+0,39* 3,7040,48*
Magnesium (mmol /L) 1,10+0,16 2,27+0,19* 2,4340,25* 2,56+0,33"
Copper (umol /L) 16,8+1,44 27,8+1,32* 26,5+1,47* 29,66+1,74*
Zinc (umol / L) 17,35+1,67 31,43+2,55* 33,18+1,76* 30,54+2,10*
Iron (umol / L) 18,44+1,52 42,56+3,17* 44,62+3,80* 39,74+2,75*
Phosphorus (mmol / L) 1,77+0,19 3,4540,37* 3,62+0,29* 4,15+0,32*
Manganese (umol/ L) 16,35+1,24 28,26+1,94* 31,58+2,63* 34,32+2,76

Note: * - reliable differences with control, p <0.05.

lonic metabolism in liver showed a reduction of
potassium, sodium, magnesium, zinc, copper, iron,
phosphorus, manganese levels and raising calcium
concentration (Table 2). As compared to the control
group the level of potassium in the liver decreased on
39.29 %; 41.30% and 37.51%, sodium - 29.32 %;
25.08% and 28.52 %, magnesium - 37.01%; 42.68% and
39.55 %, zinc - 27.33%; 33.74% and 36.78 %, copper -

26.13%; 31.81% and 39.77 %, iron - 35.93%; 42.18 %
and 48.43 %, phosphorus - 36.62 %; 38.71 % and 47.71
%, manganese - 40.61 %; 45.59% and 50.95 %, calcium
levels increased on 78.53%; 87.12 % and 103.38%,
respectively, under the L-501-2-100, L-1601-2-50, "B"
and L-1601-2-50 "R" influence compared with the data of
the reference group.

Table 2

Dynamics of metal ions content in the rats liver under subacute oligoethers exposure dose in 1/10 DL50

Indices Monitoring Group, M+m
Control L —501-2-100 L — 1601-2-50 «B» L~ 1601-2-50 <R»
POtQSS'tLi‘gS'e“)Q’ 1009 8,45£0,32 5,13+0,36* 4,96+0,42* 5,28+0,47*
Sodium (mg/100 g tissue) 8.73%0,46 6.1720,32" 6,5420,53" 6.24%0,46"
Calcium (mg/100 g tissue) 3,26£0,25 5,82£0,49" 6,1020,55" 6,6320,57"
Mag”est'iusr;‘u(erg‘gl 1009 6,70+0,38 4,16+0,35* 3,84+0,31* 4,05+0,24*
Copper (mg/100 g tissue) 9.84%0,57 7.1520,63" 6,5220,49" 6,22%0,38"
Zinc (mg/100 g tissue) 0,88%0,07 0,65£0,04" 0,60£0,05" 0,53%0,04"
Iron (mg/100 g tissue) 1,280,090 0,82%0,03" 0,74%0,05" 0,66£0,06"
PhOSph?iz’:ungl 1009 4,15+0,24 2,63+0,18* 2,56+0,22* 2.17+0,17*
Manganese * *
(e 08t ) 5,2240,46 3,10£0,27 2,84+0,33 2,5640,22

Note: * - reliable differences with control, p <0.05.

Study of the ionic metabolism in the testes revealed a
decrease in potassium content on 16.58 %; 19.51 % and
24.39 %, sodium - 23.97 %; 25.54 % and 33.65 %,
magnesium - 17.95 %; 20.17 % and 22.36 %, zinc - 62
%; 60.34 % and 63.79 %, copper - 20.92 %; 21.79 % and
41.02 %, iron - 48.03 %; 43,30 % and 50 % phosphorus -
48.79 %; 52.78 % and 56.49 %, manganese - 27.35 %;

31.18 % and 16.23 % and increase in the calcium
content on 38.26 %; 33.34 % and 40.09 %, respectively,
under the influence of L-501-2-100, L- 1601-2-50 "B" and
L-1601-2-50 "R" (see Table 3). Studies show that
oligoethers generally increase the content of metal ions
in the blood serum, whereas in the viscera are in most
cases much lower studied ions levels.

Table 3

Dynamics of metal ions content in the testes of rats in subacute oligoethers exposure in dose 1/10 DL50

Indices Monitoring Group, M+m
Control L —501-2-100 L — 1601-2-50 «B» L — 1601-2-50 «R»

Potassium (mg/100 g tissue) 4,1040,23 3,4240,18* 3,3040,20* 3,10+0,26*
Sodium (mg/100 g tissue) 8,26+0,35 6,28+0,43* 6,1540,34" 5,48+0,42*
Calcium (mg/100 g tissue) 1,83+0,12 2,5340,16* 2,44+0,21* 2,568+0,27*
Magnesium (mg/100 g tissue) 6,35+0,38 5,21+0,26* 5,05+0,18* 4,93+0,36*
Copper (mg/100 g tissue) 5,80+0,27 2,16+0,18* 2,3040,22 * 2,10+0,14*
Zinc (mg/100 g tissue) 0,88+0,06 0,57+0,04* 0,61+0,03* 0,46+0,04*
Iron (mg/100 g tissue) 2,54+0,26 1,3210,14* 1,4410,16* 1,27+0,13*
Phosphorus (mg/100 g tissue) 8,62+0,69 4,23+0,28* 4,07+0,32* 3,75+0,24*
Manganese (mg/100 g tissue) 5,74+0,46 4,17+0,23* 3,95+0,18* 3,66+0,22*

Note: * - reliable differences with control, p <0.05.
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Summarizing the obtained results about ionic
metabolism in organs and tissues of animals exposed
subacute oligoethers effect at a dose of 1/10 DL50, it can
be said that the potassium concentration in the serum
was increased and decreased in the liver and testes.
Decreased levels of sodium in the blood serum, liver, and
testes give an idea about the development of the
natriuresis. The calcium content was increased in the
serum, liver and testes. The magnesium, zinc, copper,
iron, phosphorus, manganese levels were increased in
serum and decreased in liver, testes. Such dynamics of
metal ions can indicate on their removal from the body
[3,6].

It is known that the regulation of micro-and
makroelementic metabolism in the body is carried out
both the nervous system and the endocrine glands. The
most authors consider that the main regulatory
mechanism in ionic metabolism is the pituitary- gland-
adrenal cortex system, its functional state its strongly
connected with the central nervous system activity. Just
these systems are the most susceptibled to changes
under conditions of the pathological states formation [6-
8]. In this connection, we can assert that an imbalance of
metal ions in different organs and tissues under
oligoethers toxification is connected with disorder of the
cooperative interaction of the CNS and the pituitary-
adrenal system.

Conclusions

Installed ionic metabolism in the experimental animals
organism under subacute oligoethers exposure can be
associated with structural and metabolic disorders
caused by the development of dystrophic and destructive
processes. The metal ions come out of the cells,
intracellular structural and functional units and income
into the extracellular space and the bloodstream. Under
these conditions, we should expect violations of tissue
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respiration and oxidative phosphorylation, hypoxical
processes development, as well as disorders of power
and metabolic synthesis, indicating on the failure of the
adaptable and protective mechanisms of the organism
homeostatic function, in which the leading role belongs to
the central nervous system and the pituitary-adrenal
system.
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