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BJZIMAHUE B NOAOCTPOM OIbITE OJINTO3PUPLNKITOKAPBOHATA
HA OBMEH MOHOAMWHOB N AKTUBHOCTb NPOLIECCOB
AE3AMWUHUPOBAHUSA B CYBTOKCUYECKUX AO3AX

Baamym U.1O.
XapbKoBckasi akafeMusi NocneaunnoMHoro obpasoBaHusi, XapbkoB, YkpavHa

Binoma npoBiaHa posib O6MiHy GIOr€HHUX MOHOAMIHIB P PO3BUTKY 3aXBOPIOBAHb LIEHTPA/IbHOI HEPBOBOI cucTemu
(YHC), cepuyeso-cyanrHoi cucremmu (CCC), ricuxidHmx [ OHKOJIONYHUX 3aXBOPIOBAHHSIX Ta iH. py LibOMy CriOCTEDIracTbCs
1aTOreHETUYHE 3HAYEHHS MOPYLLEHHS KaTa/IITUYHOI aKTUBHOCTI MOHOaMiHOOKcnaasn (MAQ), [Ki 3a6€3reqyioTb OKUCHE
AE3aMIHyBaHHs MEPBUHHUX, BTOPUHHUX [ TPETUHHUX MOHOAMIHIB | MIATPUMYIOTE HA EBHOMY @i3/0/10riYHOMY PIBHI BMICT
KarexosiaMiHiB, CEPDOTOHIHY, riCTaMiHy, TPUITaMIiHy Ta iH. Lje 3HaxoguTe CBOE Micye ripy 6aratbox 3axBOPIOBaHHSX I 1a-
TOJIONTYHNUX CTEHAX. OMPOMIHEHHI, 3/1I05KICHOMY POCTI, [inNepBITaMiHO3i [, X0/I040BOMY CTPECI, TIOKCI, INEPXOIECTEPUHE-
MIj, 4EePENHO-MO3KOBI Tpasmi. MeTor poboTy 6ys10 BUBYEHHS akTuBHOCTI MAO i 3MICTY Aeskux 6ioreHHUX MOHOaMIHIB T3
IX rOnepeaHuKIB g BryMBOM CYOTOKCUYHUX [O3 O/IIrOEQIPLMKIIOKaPOOHATY B 1/1a3Mi KPOBI, Ne4viHyi 1a ro/JoBHOMy MO3-
Ky wypis.. Ha 40 6innx wypax romysiauii Bictap B rigroctpomy AOC/TLI BUBYEHO IO Ma/mx CyOTOKCUYECKUX [O3 HOBOI
XIMIYHOI' peYOBUHY, IO BIAHOCUTLCS 4O NMPOCTHUX 110/1ieqpiB-0/1iroe@ipymkiokapooHary mapkv [1-803. Y nediHyi i rosos-
HOMY MO3KY OLIHIOBA/IOCS BMICT 34pEHasNiHy, HopaapeHanity, [JO®PA, JogamiHy, CEpOTOHIHY, Tpunto@ary. 3mict JODA,
A0@amiHy, aapeHaniHy, HoOpagpeHarity, CEDOTOHIHY, TPUITOPAHY, aKTUBHICTL TpomMbounTapHoi MAO-B i 3MICT MOHOaMI-
HIB BU3HAYa/IM TAKOX [ B M1/1a3Mi KpOBI. BUBYEHHS BrsimBy OOMIHY GIOr€HHUX MOHOaMIHIB B rO/I0BHOMY MO3KY I1i4 BIlIM-
BOM CYOTOKCHYECKUX [03 OJIiroe@ipLUKIIOKapOOHATy BUSBUIO 1i4BULYEHHS PiBHS LO®@A-ronepegumka Ao@pamiHy Ha
34,27% i 28,16%, BigriosigHo nig srismsom 1/10 i 1/100 LDsy. B neyqiHyi Big3Ha4yanocs 3HmwkeHHs smicty JODA, Aoga-
MIHy, HOPaApeHa/liHy Ta adpeHasniHy Mg Br/MBoM O/iroe@ipLumkiokapboHary B 4o3i 1/10 i 1/100 LDs, Pevosura B
1/1000 LD50 He riopyiyBana 06MiH bioreHHnx MOHOaMIHIB. AHA/I3 peE3y/ibTaTtiB OOMIHY CEPOTOHIHY B MEYHLI [ rO/I0BHO-
My MO3KY BUSIBUB 3HWWKEHHS TPUIMTOQDAaHy Ta IMABULLUEHHS PIBHS CEDOTOHIHY 14 BI/IMBOM O/lirOEPIPLNKIIOKaPOOHATY B
1/10 7 1/100 LDsy. BusHaqyeHHs BMICTYy B CMPOBATLi KpOBI 6IOreHHUX MOHOAMIHIB BUSBAIIO 3HKEHHS DIBHS AO0PAaMiHy,
aapeHasiHy, HopagpeHaiiHy T1a ix nonepegunka JODA Ha T/1i MigBULLEHHS CEPOTOHIHY. AKTUBHICTL TPOMOOUUTaPHOI
MOHOaMiHookcngasmn (MAO-B) bysia 3HaYHO MiABHLLEHE 114 BIVIMBOM KceHobioTuky B 1/10 i 1/100 LDsy. BucHosku: 1.
Oniroegipuynrriokapborar 1-803 B 1/10 7 1/100 LD50 aktuBye ripoLecu OKMCHOIO AE€3aMiHyBaHHS Ha T/1i iHITOYyBaHHS B
Masmx [403ax EProTporHoi yHKLUIi opraHiamy, sKa roBsa3aHa 3 MOCHIEHHAM TPOPOTPOIHOI, SIK 3aXUCHO-MPUCTOCYBAa/IbHOI
peakyil, Lo CrpsSIMOBaHE Ha 3abE3MedeHHs] CTanoCTi BHYTPILLIHLOrO Cepegosuiya opraHismy. 2. B 1/1000 LDs,
KCEHOOIOTUK He BI/IMBAE HAa [IOPYLIEHHS OOMIHYy MOHOAMIHIB [ MPOLIECIB OKUCHOIrO AE3aMiHyBaHHS. 3. [ociimkeHo
IHTEHCUBHICTL OBMIHY OIOreHHUX amiHis B K/IITUHHUX CTDYKTypax, SKa fposB/ISETbCI aKTHBYBAHHSIM POLIECIB OKUCHOMoO
AE€3aMIHyBaHHs [ [IOCHIEHHAM TPODOTPOHOI QyHKUIT OpraHiaMy, LYo CBIAYUTE PO aKTUBHICTb 1aTO/IONYHOIO MPOYEcy y
CUPOBATLI KDOBI, NEYIHLI T8 F0/I0BHOMY MO3KY LypIB.
KnroyoBi cnoBa: kceHobioTuk, agpeHaniH, HopagepHanin, JOPA, nodamiH, cepoToHiH, TpunTodaH, nna3ma KpoBi, NeviHka i ronoBHUI
MO30K LLIYpiB.

HaHHasi paboma sienisemcsi ppaemeHmom HUP XHMY «BugdeHHs1 MexaHiamie bionoaiyHoi dii npocmux rnoniegbipie y 36’s3Ky 3 npo-
671eM0t0 OXOPOHU HaBKOMIUWHBLO20 cepedosulya», eocydapcmeeHHbil peaucmpayuoHHbit Homep 0110U001812.

B nocnegHee Bpems TpygHO HaWTW Yrornok nnaHeThbl,
Ha KOTOPOM He oTpasunack Obl AeATENbLHOCTL YenoBeka.
Bospocna pgonst oTpuuatensHoro BnusiHiS Ha buocdepy
XMMUYECKON MPOMBILLIIEHHOCTM OpPraHW4ecKoro CUMHTE3a,
NOBEPXHOCTHO-aKkTUBHbLIX BewecTB (MAB), cuHTETMYe-
ckux motowmx cpepcte (CMC), nectmumpaos, repouum-
[OO0B, ankunupylLWmMx COeAUHEHWA, MPOCTbIX MNonmadu-
poB, MakpouumknoB u ap. [1]. 3a nocnegHne gecatnneTns

BO BCEM MWPE CUHTE3MPOBaHbl AECATKU MUIITTMOHOB XW-
MWUYECKUX BELLECTB, KOTOpble ABMAIOTCS 3a4acTyio BbICO-
KOCTaBUIbHBIMW, TOKCUYHBIMU U 06NagaloT BblpaXKeHHOM
GUOTPOMHOCTBI0 U CMOCOGHOCTBIO OKa3biBaTb OTAANEH-
Hble MOCNeACTBUSI UX BIUSIHWS: TEHOTOKCUYHOCTb, MyTa-
reHes, KaHueporeHes, TepaToreHes, UMMYyHosOrMYeckas
HeJoCTaTOYHOCTb M Ap. 3HauuTenbHast XUMUYecKkasl Ha-
rpy3ka Ha Guocdepy cosgana HOBYH 3KONMOMMYECKYHD CU-

’ LintyBanHs npu atecTauii kagpiB: basvym U.FO. BriusiHue 8 nodocmpom orbime oru2o3ghupyukiokapboHama Ha 0bMeH MOHOaMUHO8 U
aKmueHocmb rpoyeccos Oe3aMUHUPOBaHuUsi 8 cybmokcudyeckux do3ax // NMpobnemu ekonorii i megmumHn, — 2014. —T. 18, Ne 3-4. — C. 58 —61.
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IIpo6AeMH €KOAOrii Ta MEAHIIHHH

Tyaumo, KoTopas cnocobHa ¢opmupoBaTb pasBUTUE
MHOrux 3aboneBaHuii M MaTONOrMYeckux cocTosiHui. C
pasBUTMEM Hay4YHO-TEXHWUYECKOrO MpPOrpecca aHTpomno-
reHHas AesaTenbHOCTb MPOAOKaeT co3faBaTb TakmMe yc-
noBswusi Tpyaa u 6biTa, KOTOpPbIE OrPaHUYMBAIOT UMK CYXK-
BalOT AManasoH BMMSIHUS Ha YenoBeka (haKkTOpoB Mpwu-
POZOHOW OKpyXatlollen cpeabl, Npexae BCEro ecTeCTBEH-
HOro NPOUCXOXAEHUSI — yNbTPadroNeToBOro U3nyyYeHus,
BOAHbIX OOBEKTOB, NECHBIX MaccueBoB U Ap. Bce aTto oT-
paxkaeTcsl Ha Pe3NCTEHTHOCTU U PEaKTUBHOCTU OpraHu3a-
Ma K BO3OEWCTBMIO BPEAHbIX (U3UNYECKUX, XUMUYECKMX,
6uonornyecknx u coumanbHo-cpeaoBbix akTopos. Mc-
crnefoBaHuNst CBUAETENbCTBYIOT, YTO aJeKBaTHbIA KOMu-
YECTBEHHBIN U KaYeCTBEHHLIN OTBET OpraHu3Ma Ha BO3-
OelcTBMe OTpuuaTenbHbIX WUCTOYHUMKOB — 3TO OCHOBA
U3MONOrM4ecKn MorHOM M CBOEBPEMEHHOW afantauuv
K U3MEHEHUSIM, MPOUCXOASLLUM B cpefe obuTaHus verno-
Beka U SIBMSIETCS 3anoroM COXPaHEHUs U YKpenneHus
3gopoBbs. Bmecte ¢ Tem, anutenbHoe uM HeratMBHOE
BMWSIHME Ha OpPraHM3M XUMWYECKMX BELLECTB B CYOTOKCU-
Yeckux [o3ax, CNOCOBGHO NMPUBECTU K HAPYLLEHUIO TOMEO-
cTasa, CpbiBYy 3aLMTHO-MPUCNIOCOOUTENBHBIX MEXaHW3-
MOB aganTauuu u pa3BUTUIO NaTONOMMYECKNX COCTOSTHUA.
3a nocnegHue pecstunetuss cobpanocb [0CTaTO4HO
CBeEHUN, KoTopble yoeamMTenbHO NokasbiBaT BeayLLYo
ponb o6bmeHa BMOreHHbIX MOHOaMMHOB Npy (POPMMpPOBa-
HUM 3aboneBaHWUA LEHTParibHOM HEPBHOW CUCTEMbI
(LHC), ceppeuHo-cocyamcTon cuctembl (CCC), ncuxu-
YeCKUX U OHKonorudecknx sabonesanusix u ap. MNMpu atom
OTMeYaeTCA MaToreHeTUYeckoe 3HayYeHue HapyLeHus
KaTanuTU4eckon akTUBHOCTM MOHOAMWHOOKCMAA3, KOTO-
pble obecneyvBalT OKUCIUTENbHOE [Ae3aMUHUPOBaHWE
NepBUYHBIX, BTOPUYHBLIX U TPETUYHBIX MOHOAMWHOB. Ta-
Knm obpasom, MoHoamuHookcmnaassl (MAQO) nopoepxu-
BalOT Ha onpefeneHHoM (U3MOoNorM4eckoM YpOBHE CO-
JepXaHue KaTexornaMWHOB, CEepOTOHMHA, TUCTaMUHa,
TpuntamuHa v ap. [2,3,4,5,6,7,8]. \ameHeHne CBONCTB U
aktmBHocT MAQO 0o6HapyeHbl MM MHOrMX 3aboneBaHnsAx
M NaToNIOrMYecKMX COCTOSIHUAX: OONyYeHUn, 3rokavecT-
BEHHOM poOCTe, runepeuTammHose [1, XonogoBoM CTpec-
ce, TUMOKCWMW, TUMEPXONEeCTEPUHEMUN, YepPEernHO-MO3ro-
Bov Tpasme [9,10,11,12,13,14,15]. B nutepatype unme-
I0TCS1 laHHble, CBUAETENLCTBYIOWLME O HANU4MU NPsSIMON
KOPPENSLUMOHHON CBA3WN MeXAY MHTEHCMBHOCTbIO OOMeHa
BGUOreHHbIX aMUHOB B KIETOYHbIX CTPYKTYpaX U CTEMNEHbIO
aKTMBHOCTM MaTONOrMYECKOro npouecca B pasfuyHbIX
opraHax. YuuTbiBasi BblllE CKa3aHHOE aKTyalbHbIM $B-
nsanock nsyvenune aktmeHocTn MAO u cogepxaHus HeKo-
TOpbIX GUOreHHbIX MOHOAMUHOB U UX NpeaLecTBEHHUKOB
noa BNUSIHUEM CYOTOKCUYECKMX 03 ONUrodhMpLMKIIOo-
KapboHaTa B pa3nuyHbIX OpraHax u TKaHsX.

MaTtepuanbl 1 MeTOAbI UCCNIEA0BaAHUSA

B pabote 6bIN0 MCMOMNBL30BAHO HOBOE XMMUYECKOe
BeLLEeCTBO, OTHOCsILLeecss K NPOCTbiM nonuadupam —
onuroadupumknokapboHat mapku M-803. OT1o coeauHe-
HVe HaLLmno LWMPOKOoe MPUMEHeHVe ANs nonyveHns nna-
cTMacc, MEeHOMMacToB, 3MOKCUAHBIX CMOf, f1aKoB, 3ma-
neu, neHononuypetaHoB un ap. [1]. Beibop aaHHoro co-
eanHeHns obocHoBaH GonblwMM obbeMamy NpPon3BOA-

CTBA, LUMPOKNM KOHTAKTOM C HaCeneHneM 1 OTCYTCTBUEM
MPOrHOCTUYECKON  XapaKTepUCTUKM  MOTEHUManbHOW
OMacHoOCTM Ansi YernoBeka U TEenroKPOBHbIX >KUBOTHbIX.
Ha ocHoBaHuM oLeHKM napameTpoB OCTPOW TOKCUYHOCTU
onuroadunpuymknokapboHaT OTHOCUTCSA K ManoTOKCUYHbLIM
coeaMHeHVAM, He obnagalowym KyMynsTUBHBIMW CBOW-
CTBamMy W BWAOBOW YyBCTBUTENbHOCTbIO. CpepHecmep-
TenbHas pgosa (LDsp) Gbina yctaHoBneHa Ha ypoOBHe
18,75 r/kr macchl XMBOTHOrO, a KO3(MULMNEHT Kymyns-
umn (Kk) Ha yposHe 7,82. lNporpamma uccnenoBaHun
npegycmaTpuBana npoBeAeHne NoJoCTPOro TOKCUKOMO-
rMYECKOro onbiTa Ha MOSIoBO3penbIX GenbiX Kpbicax Mo-
nynsuun Buctap, maccon 180-200 r. B cooTtBeTcTBUM C
YCMNOBUSMM 3KCNEPUMEHTA XXUBOTHBIM €XEeQHEBHO, YTPOM
[0 KOPMIIEHWS, Ha MPOTSXEHUN 45 CyTOK, C MOMOLLbIO
MeTannM4yeckoro 3oH4a BOAUMMCL NepoparnbHO BOAHbIE
pactBopbl BeljectBa M3 pacyeta 1/10; 1/100; 1/1000
LDso. KoHTpomnbHas rpynna XMBOTHbIX Mofy4yana cooT-
BeTCTBYIOLME 06beMbI NNTLEBOW BOAbI. B akcnepumeHTe
ObIno ucnonb3oBaHo 40 Genbix KpbiC Mpu cobnoaeHUN
O103TMKM 1M NpUHUMNOB «EBponenckon KOHBEHLMKN O 3a-
LMTE MO3BOHOYHbIX >KMBOTHbIX, KOTOPblE WCMOMb3YTCHA
Ons HayYHbIX U apyrux ueneny»-Ctpacbypr, 1985 r. Mpo-
rpamMmma nccnefoBaHus npegycMmaTpuBana onpegeneHue
akTuBHocTM TpombouutapHon MAO-B no ckopoctu obpa-
30BaHUS MPOAYKTa peakuun Ae3aMUHMpoBaHus — OeH-
3anbgernga [16]. Copepxanne OODA, pocdhamuHa, ap-
peHanuHa, HopagpeHanuHa, cepoToHWHa, TpunTodaHa B
nnasme KpoBW onpedensnu cnekTpodnyopumeTpuye-
CKMM MeTOAOM Ha cnektpodoTomeTpe pupmbl «XuTa-
un»-MIMP-4 [17]. B neyeHn 1 ronoBHOM MO3re OLEeHVBa-
nocb copepxaHve appeHanuHa, HopagepHanuHa, [0O-
DA, pochamuHa, cepoToHUHa, TpuntodaHa. Nccnenosa-
HUs1 BbINONHANUCbL no metody Y. Endo, Y. Odura [18].
[na cBA3biBaHNS GUMOreHHbIX MOHOAMWHOB UX MpeALue-
CTBEHHMKOB Oblna ucrnonb3oBaHa kapbokcumeTunuen-
mono3a (KMLU) dwupmbl «Reanal», emkoctb 0,6-0,8
MakB/4. OkucneHue katexonamuHoB n JO®PA npownseo-
annu metodoMm, onucaHHelm y G. Slabo u coasTt. [19].
CnekTtpodnyopumeTpuyeckoe onpegeneHne ypoBHeWn
BUOreHHbIX MOHOAMVMHOB M UX NpefLecTBEeHHNKOB OCY-
LeCTBAANOCL Ha cnekTpodoTomeTpe PUpMbl «XUTaum»
MIP — 4, nocne konoHo4Hon xpomaTtorpaduu. Konnye-
CTBEHHblE UX YPOBHWU OLIEHVMBaNunCb Mo KanMbpoBOYHbLIM
kpuBbIM. CTtatuctuyeckas obpaboTka MOMyyYeHHbIX pe-
3ynbTaToOB OCYLUECTBNSANachk C MCMOMb30BaHWEM KpuTe-
pus CTblogeHTa-duiiepa.

Pe3synbTaTbl UCCNIEA0BAHUA U UX OﬁCY)KAEHVIe

M3yyeHne BnmsaHMA obmeHa BGUOreHHbIX MOHOaMMHOB
B FOJIOBHOM MO3re nog BrUSIHUEM CYOTOKCMYECKUX 03
onuroadupuumknokapboHata 0O6HapyXuno noBbILIEeHWE
ypoBHa [OO®PA — npedwecTBeHHMKa AodamMuHa Ha
34,27% wn 28,16%, cooTBeTCTBEHHO NoA BnusHnem 1/10
n 1/100 LDso. MNpn aTOM oTMevanochb CHWxeHue aoda-
MuHa Ha 31,77% n 28,24%, HopagpeHanuHa Ha 46,16%
n 19,24%, agpeHanvHa Ha 69,77% wn 34,89%, cooTBeT-
CTBEHHO B YCNOBUSIX TOKCUdMKauumn 6enbix kpbic 1/10 n
1/100 LDso (Tabn.1). B gose 1/1000 LDso kceHOBUOTHK He
HapyLuan obMeH MOHOAaMMHOB B rONIOBHOM MO3re.
Tabnuua 1

BrnusiHue onueoagupyuknokapboHama [1-803 8 cybmokcuyeckux 0o3ax Ha 0bMeH MOHOaMUHO8 8 20/T08HOM MO32€e

8 noGocmpom orbime (MKa/2 mKaHu)

| MokasaTenu |

"'pynna Habntogexus, LDsy (M+m) |
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KoHTponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
OO®A 2,13+0,12 2,86+0,17* 2,73+0,21* 2,25+0,23
HodamuH 3,40%0,37 2,32+0,28* 2,44+0,26* 3,48+0,27
HopagpeHanuH 0,78+0,06 0,42+0,04* 0,63+0,07* 0,75+0,14
AppeHanuH 0,43+0,08 0,13+0,015* 0,28+0,09* 0,45+0,16

lMpumeyaHue: * paznu4usi docmoesepHsbie p<0,05

B neuyeHn oTmeuanocb cHwxeHue cogepxaHus [OO-
®A, pgodhamuHa, HopagpeHanuHa W agpeHanuHa noA
BMMsAHNEM onuroadumpuumknokapborata B gose 1/10 wn
1/100 LDso (Tabn.2) Bewectso B 1/1000 LDsp He Hapy-
wano obmMeH BUoreHHbIX MoHoamMuHOB. Tak, Oblno obHa-

pyxeHo cHwkeHne NOPA Ha 36,80% n 23,46%, noda-
MuHa Ha 46,83% n 28,39%, HopagpeHanuHa Ha 50,62%
n 28,40%, agpeHanuHa Ha 59,10% wn 50,0%, cooTBeTCT-
BeHHO noa BrimsiHmemM 1/10 n 1/100 LDso.

Tabnuua 2

BnusiHue onuzoagupyuknokapboHama 1-803 Ha 0bMeH MOHOaMUHO8 8 M0O0CMPOM Orlbime

8 reyeHu nod esnusiHueMm cybmokcudeckux 0o3 (MKa/2 mKaHu)

MokasaTtenu pynna HabnogeHus, LDso (M+m)
KorHTpons (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
OO®A 4,05+0,36 2,56+0,42* 3,10+0,28* 3,85+0,25
HodamuH 1,73+0,19 0,92+0,07* 1,24+0,14* 1,83+0,21
HopapgpeHanuH 0,81+0,09 0,40+0,05* 0,58+0,12* 0,78+0,08
AnpeHanuH 0,22+0,03 0,09+0,002* 0,11+0,02* 0,23+0,04

lMpumeyarue: * pasnudus docmosepHsie p<0,05

AHanus pesynbTatoB 0OMeHa CEPOTOHWHA B MeYeHU
1 TONIOBHOM MO3re OBGHapYXUN CHUXEHWE TpunTodaHa 1
NOBbLILLIEHNE YPOBHSI CEPOTOHUHA MO BIIMSIHUEM OJFINrO-
acpmpumknokapborHata B 1/10 n 1/100 LDso. (Tabn. 3).
TpunTtochaH B neyeHn cHwxkanca Ha 72,52% v 47,99%, B
ronosHom Moa3re Ha 30,53% u 28,34%, COOTBETCTBEHHO Y

rpynn >KMBOTHbIX, ToKcuduumposaHHbix 1/10 n 1/100
LDso. Mpu 3TOM, CEPOTOHWH B NeYeHu MoBbIWANncs Ha
228,07% n 127,36%, a B ronoBHom mo3are Ha 119,02% wn
62,31%, cooTBeTCcTBEHHO noAd BnusaHuem 1/10 mn 1/100
LDso.

Tabnuuya 3

BriusHue onuzoaguypkiokapboHama Ha 06MeH CepOMmMOHUHa 8 Ne4YeHU U 205108HOM MO32e

o0 enusiHueM cybmokcuyeckux 003 (MKa/2 mKaHu)

MokasaTenm/oprai I'pynna HabrogeHuna, LDs, (M+m)
KoHTtponb (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
MeyeHb/TpMnTOdaH 13,9+1,25 3,82+0,36* 7,23+0,65* 14,5+1,17
MeyeHb/CepOTOHMH 2,85+0,74 9,35+0,78* 6,48+0,54* 3,1610,26
"onoBHOM MO3r/TpUnTodaH 5,93+0,82 4,12+0,37* 4,25+0,46* 5,88+0,62
TONOBHOW MO3r/CEPOTOHUH 2,68+0,37 5,87+0,42* 4,35+0,36* 2,74+0,28

lMpumeyaHue: * paznu4usi docmoesepHsbie p<0,05

OnpepgeneHve cogepXaHusi B CbIBOPOTKE KpoBW Guo-
FeHHbIX MOHOAMMWHOB BbISIBUIIO CHIDKEHWE YPOBHSA Aoda-
MWHA, agpeHanuHa, HopagpeHanuMHa W WX npejLecT-
BeHHWka [OO®A Ha @oHe nOoBbIWEHNA CEPOTOHUHA
(Tabn.4). AKTMBHOCTb TpOMOGOLMTApHOW MOHOAMMHOOK-
cupgassl (MAO-B) 6bina 3HauMTeNbHO MOBbILEHA MOA

BNusiHnem kceHobmoTtmka B 1/10 n 1/100 LDsg, 4TO yKa-
3blBAET Ha yCUIIEHME MPOLIECCOB OKUCIUTENBHOro ae3a-
MUWHMPOBaHMS B 3TUX Aosax. OnuroadpmpumknokapboHaT
B 1/1000 LDsp He okasbiBan BRMsiHUEe Ha 0OMeH GuoreH-
HbIX MOHOAMMWHOB.

Tabnuua 4

BnusiHue onueoagupyuknokapboHama IM-803 Ha akmusHocmb mpomboyumapHol MAO-B u codepxxaHue MOHOaMUHO8 8 CbIBOPOMKeE

Kposu noo enusiHueM cybmokcu4yeckux 003 KCeHobuomka.

Mokasatenm 'pynna Habntogexus, LDsy (M+m)
KonTpons (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)

[odamunH (MKkMonb/n) 0,83+0,05 0,52+0,04* 0,63+0,05* 0,86+0,08
CepoTOHWNH (MKMOnNb/) 0,29+0,02 0,94+0,08* 0,77+0,06* 0,31+0,05
MAO-B é;"‘,’\'mb;“’" Gen- 0,37£0,04 0,85£0,06* 0,68£0,05* 0,41£0,06
AgpeHanvH (Hmonb/n) 2,40+0,25 0,46+0,03* 0,62+0,07* 2,30+0,35
HopagpeHanuH (Hmonb/n) 2,56+0,19 0,52+0,07* 1,25+0,11* 2,44+0,22
JODA (Hmonb/n) 17,8042,65 5,87+0,62* 8,38+0,76* 15,69+1,85

lpumeyaHue: * paznudusi docmosepHsie p<0,05

BbiBOAbI:

Takum obpasom, pesynbTaTbl UCCrEAOBaHWUN CBUAE-
TENbCTBYIOT, 4TO onuroadmpuuknokapboHart [1-803 B
1/10 n 1/100 LDso aktmBupyeT npouecchbl OKMCNUTENb-
HOro Ae3aMUHMPOBaHWS Ha poHe MHIMBUPOBAHUS B 3TUX
[03ax 9proTponHon MyHKUMW OpraHuM3Ma, KoTopasi Co-
npskeHa € ycureHvem TpoOTPONHOW, Kak 3almTHO-
NpUCNOCOBUTENbHON  peakumn, 4YTO HampaBfleHo Ha
obecneyeHne NOCTOSHCTBA BHYTPEHHEW CPefbl OpraHuns-
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ma. B 1/1000 LDsg KcEHOOUOTUK HE BRMSIET HA HapyLle-
H1ne obMeHa MOHOAMWHOB U NPOLECCOB OKUCITUTENBHOrO
[Ee3aMUHMPOBaHUS.
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ENGLISH VERSION: INFLUENCE OF SUBACUTE EXPERIMENT WITH
EXCHANGE OLIGOETHERCYKLOCARBONAT IN SUBTOXIC DOSES
ON MONOAMINES AND ACTIVE PROCESSES DEAMINATION®

Bagmut . Yu.

Kharkov Medical Academy of Postgraduate Education, Kharkov, Ukraine

Abstract.

The effects of small doses of a new sub-toxic chemical substance belonging to polyethers-

oligoethercyklocarbonat type P-803 was investigated n 40 white Wistar rats in the subacute experiment. In the liver and
brain adrenaline, noradrenaline, DOPA, dopamine, serotonin, tryptophanwere rated. DOPA content, dopamine, epineph-
rine, norepinephrine, serotonin, tryptophan platelet activity and MAO-B were determined as the content of monoamines
and plasma. Studies suggest that oligoethercykiocarbonat P-803 in 1/10 and 1/100 LDs, activates processes of oxidative
deamination on the background of inhibition ergotropic function at these doses.

Keywords: xenobiotic, adrenaline, noradernalin, DOPA, dopamine, serotonin, tryptophan, blood plasma, liver and brain of rats.

This work is a piece of research KhNMU "Study of mechanisms of biological action of simple polyethers have prob-

lems in health circumflex media", state registration number 0110U001812.

Introduction.

It has been lately become hard to find a corner of the
planet, which would not bee affected human activities. The
proportion of negative impact on the biosphere by chemi-
cal organic synthesis, surface-active agents (surfactants),
detergents (CMC), pesticides, herbicides, alkylating
agents, polyether macrocycles and others is signyficant[1].
Over the past decade the world synthesized tens of mil-
lions of chemicals that are often highly stable, toxic and
have a pronounced biotropic and ability to provide long-
term consequences of their influence: genotoxicity, muta-
genesis, carcinogenesis, teratogenesis, immune deficien-
cy, etc. Much of the chemical load on the biosphere has
created a new environmental situation, which can shape
the development of many diseases and pathological state.
Development of scientific and technological progress, hu-
man activities continues to create such working and living
conditions that limit or narrow the range of effects on the
human factors of the natural environment, primarily of nat-
ural origin-ultraviolet radiation, water bodies, forests, etc.
All this is reflected in the resistance and reactance to the

effects of harmful physical, chemical, biological and socio-
environmental factors. Studies suggest that an adequate
qualitative and quantitative impact on the body's response
to negative sources is the basis of full and timely physio-
logically adaptation to the changes in the human environ-
ment and the key to the preservation and promotion of
health. However, long-lasting and negative impact on the
body of chemicals in sub-toxic doses, can lead to disrup-
tion of homeostasis, disruption of protective and adaptive
mechanisms of adaptation and the development of patho-
logical conditions. Over the past decade enough infor-
mation, have gathered which clearly shows the leading
role of exchange biogenic monoamines in the formation of
diseases of the central nervous system (CNS), cardiovas-
cular system (CVS), mental diseases and cancer, etc.
Pathogenic significance of violations of the catalytic activity
of monoamine oxidase, which ensure oxidative deamina-
tion of primary, secondary and tertiary monoamineshave
been noted. Thus, monoamine oxidase (MAO) is main-
tained at a certain level of physiological content of
catecholamines, serotonin, histamine, tryptamine, etc.

" To cite this English version: Bagmut I.Yu. Influence of subacute EXPERIMENT with exchange oligoethercyklocarbonat In subtoxic Doses On
monoamines and active processes deamination // Problemy ekologii ta medytsyny. - 2014. - Vol 18, Ne 3-4. - P. 61 -63.
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[2,3,4,5,6,7,8]. Changing the properties of MAO activity
and found at many diseases and pathological conditions:
irradiation, malignant growth, hypervitaminosis D, cold
stress, hypoxia, hypercholesterolemia, traumatic brain inju-
ry [9,10,11,12,13,14,15]. In the literature, there is evidence
of a direct correlation between the intensity of the ex-
change of biogenic amines in cellular structures and the
degree of activity of the pathological process in different
organs. Given the above said current study was aumed at
MAOQO activity and the content of some biogenic monoam-
ines and their precursors under the influence of sub-toxic
doses oligoethercyklocarbonat in various organs and tis-
sues.

Materials and methods

The study used a new chemical substance belonging
to polyethers-oligoethercyklocarbonat type P-803. This
compound is widely used to produce plastics, foams,
epoxy resins, lacquers, enamels, polyurethane and oth-
ers [1]. Selecting this connection justified large volumes
of production, extensive contacts with the population and
the lack of prognostic characteristics of the potential haz-
ard to humans and warm-blooded animals. On the basis
of estimates of the parameters of acute toxicity
oligoethercyklocarbonat relates to compounds of low tox-
icity to non-cumulative properties and species sensitivity.
The mean dose (LDso) was set at 18,75 g / kg of animal
weight and the ratio of commutation (Kc) at 7,82. The re-
search program included a subacute toxicology experi-
ence on mature white Wistar rats weighing 180-200 g in
accordance with the conditions of the experiment the an-
imals every day, in the morning before feeding, for 45
days, with a metal probe were carried out orally with
aqueous solutions of substances on the basis of 1/10;
1/100; 1/1000 of LDso. The control group received the
appropriate volume of drinking water. The experiment

used 40 white rats in compliance with the principles of
bioethics and the "European Convention for the Protec-
tion of Vertebrate Animals used for research and other
purposes"-Strasbourg, 1985 exploration program includ-
ed the determination of the activity of platelet MAO-B
from the rate of the reaction product of deamination-
benzaldehyde [16]. Contents of DOPA, dopamine, epi-
nephrine, norepinephrine, serotonin, tryptophan in blood
plasma was measured by a spectrophotometer
spectrofluorimetric firm "Hitachi"-MNR-4 [17]. In the liver
and brain adrenaline, noradrenaline, DOPA, dopamine,
serotonin, tryptophan were rated. Studies were carried
out by the method of Y. Endo, Y. Odura [18]. To bind bi-
ogenic monoamine precursors was used
carboxymethylcellulose (CMC) of the firm «Reanal», ca-
pacity 0,6-0,8 mEqg/h Oxidation of catecholamines and
DOPA produced by the method described in G. Slabo et
al. [19]. Spectrofluorimetric determination of levels of bio-
genic monoamines and their precursors was carried out
with a spectrophotometer by "Hitachi" MNR-4 column
chromatography. Quantitative levels were assessed by
calibration curves. Statistical processing of the results
was carried out using Student's t test, Fisher.

Results and discussion

Studying the influence of exchange of biogenic mon-
oamines in the brain influenced by subtoxic doses of
oligoethercyklocarbonat detected improving DOPA-
dopamine precursor at 34,27% and 28,16%, respectively,
under the influence of 1/10 and 1/100 of LDso. At the
same time, a decrease of dopamine at 31,77% and
28,24%, 46,16% for norepinephrine and 19,24%, 69,77%
for adrenaline and 34,89%, respectively, in terms of white
rats toxification 1/10 and 1/100 of LDsp (Table 1). At a
dose of 1/1000 LDsy xenobiotic didnot violate the ex-
change of monoamines in the brain.

Table 1

Effect of P-803 oligoethercyklocarbonat in subtoxic doses exchange monoamines in the brain in the subacute experiment (mkg/g tissue)

Indicators Monitoring Group, LDs, (M £ m)
Control(n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
DOPA 2,13+0,12 2,86+0,17* 2,73+0,21* 2,25+0,23
Dopamine 3,40+0,37 2,32+0,28* 2,44+0,26* 3,48+0,27
Norepinephrine 0,78+0,06 0,42+0,04* 0,63+0,07* 0,75+0,14
Adrenaline 0,43+0,08 0,13+0,015* 0,28+0,09* 0,45+0,16

Note: * The differences are significant, p<0,05

In marked reduction of liver DOPA, dopamine, nore-
pinephrine and epinephrine oligoethercyklocarbonat in-
fluenced in a dose of 1/10 and 1/100 of LDso (Table 2)
Substance 1/1000 of LDsp not disturb the exchange of
biogenic monoamines. Thus, it was found to decrease by

36,80% DOPA and 23,46%, 46,83% for dopamine and
28,39%, 50,62% for norepinephrine and 28,40%, 59,10%
for adrenaline and 50,0%, respectively, under the influ-
ence of 1/10 and 1/100 of LDso.

Table 2

Effect of P-803 oligoethertcyklocarbonat exchange monoamines in subacute experiment in the liver under the influence of sub-toxic

doses (mg/g tissue)

Indicators Monitoring Group, LD50 (M + m)
Control (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
DOPA 4,05+0,36 2,56+0,42* 3,10+0,28* 3,85+0,25
Dopamine 1,73+0,19 0,92+0,07* 1,24+0,14* 1,83+0,21
Norepinephrine 0,81+0,09 0,40+0,05* 0,58+0,12* 0,78+0,08
Adrenaline 0,22+0,03 0,09+0,002* 0,11+0,02* 0,23+0,04

Note: * The differences are significant, p<0,05

Analysis of the results of serotonin metabolism in the
liver and found a reduction in brain tryptophan and sero-
tonin levels increase under  the influence
oligoethercyklocarbonat in 1/10 and 1/100 LDso. (Table
3). Tryptophan in the liver decreased by 72,52% and
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47,99% in the brain at 30,53% and 28,34%, respectively,
in groups of animals toxification 1/10 and 1/100 of LDsq.
Thus, in the liver increased serotonin by 228,07%, and
127,36%, and in brains at 119,02% and 62,31%, respec-
tively, under the influence of 1/10 and 1/100 of LDsg.



IIpo6AeMH €KOAOrii Ta MEAHIIHHH

Table 3

Effect of P-803 oligoethercyklocarbonat on serotonin metabolism in the liver and brain influenced by subtoxic doses (mg/g tissue)

. . Monitoring group, LD50 (M £ m)
Indicators/bodies Control (n=10) 1/10(n=10) 1/100(n=10) 1/1000(n=10)
Liver/tryptophan 13,9+1,25 3,82£0,36" 7,23%0,65" 14,5+1,17
Liver/serotonin 2,85+0,74 9,35+0,78* 6,48+0,54* 3,1610,26
Brain/tryptophan 5,93%0,82 4,120,37" 4,25:0,46 5,8840,62
Brain/serotonin 2,68+0,37 5,8740,42" 4,35:0,36" 2,74%0,28

Note: * The differences are significant, p<0,05

Determination of serum levels of biogenic monoamines
revealed a decrease in the level of dopamine, epinephrine,
norepinephrine and their precursor DOPA against increase
serotonin (Table 4). Activity of thrombocyte monoamine oxi-
dase (MAO-B), was significantly enhanced under the influ-

ence of xenobiotic 1/10 and 1/100 of LD50, indicating in-
creased oxidative deamination of these doses.
Oligoethercyklocarbonat in 1/1000 LDsy had no impact on
the exchange of biogenic monoamines.

Table 4

Effect of P-803 oligoethercyklocarbonata activity platelet MAO-B and the content of monoamines in serum influenced xenobiotic

subtoxic doses.

Indicators Monitoring Group, LDs, (M £ m)

Control (n=10) 110(n=10) 1/100(n=10) 1/1000(n=10)

Dopamine (mmolll) 0.83%0,05 0,52+0,04* 0,63£0,05" 0,8620,08

Serotonin (mmol/l) 0,29%0,02 0,94%0,08" 0,77%0,06" 0,3120,05

MAO"?egrr]‘m'rﬁf‘)“g pro- 0,37+0,04 0,85+0,06* 0,680,05* 0,41%0,06

Adrenaline (nmol/L) 2402025 0,46£0,03" 0,6220,07* 2.3020.35

Norepinephrine (nmol/L) 2.56£0,19 0,52%0,07" 1,25:0,11% 2,44%0,22

DOPA (nmol/L) 17,80£2,65 5,8740,62" 8,38%0,76" 15,69+1,85

Note: * The differences are significant, p <0.05

Conclusions.

Thus, studies show that oligoethercyklocarbonat P-
803 in 1/10 and 1/100 LDsg activates processes of oxida-
tive deamination on the background of inhibition at these
doses ergotropic functions of the body, which is associ-
ated with increased trophotropic as protective and adap-
tive response that aimed at ensuring the stability of the
internal environment of the body. In 1/1000 LDso xenobi-
otic does not affect the metabolism of monoamines and
oxidative deamination.
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