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DAPHNIA MAGNA STRAUS — HOBbIWA TECT-OBbEKT
ana MOOENUPOBAHUA OEOULUTA JOPAMUHEPIMYECKOWU
NEPEOAYN, BbISBAHHOIO U3BUPATEJIbHbIM

HEMPOTOKCMHOM M®TI

H. N. MogocnHoBukoBa, B. B. MNeTpo., B. A. Benses,

A. 5. Becnanos, B. B. Tpecunos, B. 5. [lonro-Ca6ypos!

B Hacrosmei paboTe mpoBeAeHO ONpeeseHue BO3MOXKHOCTH HCIOJIB30BaHUS THAPOOH-
oHToB Daphnia magna Straus B Ka4ecTBe TeCT-00bEKTa IPH MOACIUPOBAHUH JIe(DUIIUTA J10-
(amuHepruyeckoii Heliponepenaun. C 1eIbI0 MOBBIIIEHUS YYBCTBUTEILHOCTH U HHPOpMa-
THUBHOCTH TO/IXOJIa TIPOBE/IEHA TOKCUKOMETpHUECKas OLEHKaA JeiicTBus Ha nadHui n3dupa-
TEJIBHOTO SK30TCHHOTO HelWpoTrokcnHa — 1-Metun-4-¢pennn-1,2,3,6 TeTparuaponupuanHa
(MO®TII) B mmpokoM Juana3zoHe KOHUeHTpauuit (2 - 10 *=5-10 *M). [Ipencrasiensl
rpaduueckue JaHHbIC 3aBUCHMOCTH PEATFHOTO BpEMEHH THOeNU TaQHUA OT KOHIICHTPAIUH
HEeWPOTOKCHHA | ONPEAENICH IHaNa30H ero crenu(uieckoil akTHBHOCTH. B skcriepuMenTax
Ha naduusx npu orpaeicHud MOTII mpoBeneHa oOlieHKA MOAYJIMPYHOIIETO JCHCTBHS
cpencTB (hapMakoJIOrHYeCKOH Koppekuuu AedunnTa 1ohaMuHa, UCTIOIb3YEeMbIX B OIBITAX
Ha MiekonuTaomux. ITokasano, 4to goQamMuH, XOJIUHOOIOKATOP MEHTU(GHUH M aHTHOKCH-
JIaHT YHWUTHOJ OKa3bIBAIOT 3alluTHOE JeiicTBue npu orpasieHun MOTII. BoccranosieH-
HBII [Ty TaTHOH MTOJIOOHBIM JIelicTBHEM He 00JaiaeT. Bricka3zaHO MpenonokeHe 0 BOZMOXK-
HOCTH MCIOJIb30BaHUS JahHHUI B Ka9eCTBE MPOCTOTO U JOCTYITHOTO TeCT-00BEKTa ISl MOJIe-
nupoBaHust JedunuTa JA0PpaMUHHEPTUYECKOH CHCTEMbI U TIEPBHYHOIO OTOOpa CpEICTB
(hapMaKoIOru4ecKol KOPPEKIIMH.

KiwueBbie ciaoBa: nodamus, nodpamunepruueckas cucrema, Heiiporokcud MOTIT (1-me-

Tn-4-pennn-1,2,3,6-TeTparuiponupuanH), aepuuut nodamuna, Daphnia magna Straus

BBEOEHUE

Monenp nedunmra gohaMUHEPTHYESCKOW Tepeiady,
00YCIIOBJIIGHHOTO TMOBPEXKJICHHEM JTO(PaMHH-CHHTE3UPYIO-
MIUX HEHPOHOB Yy MIICKOIUTAIONINX, SIBIISETCS HambOoiee
aIeKBaTHOH Uil (DOPMHUPOBAHUS CHMITTOMOKOMILIEKCA,
MaKCHMAaJIbHO MPUONMMKEHHOTO K TApKUHCOHOIIO0OHOMY
COCTOSTHHIO. B HacToOsIIIee BpeMsI CUMTACTCsl YCTaHOBIICH-
HBIM, 4TO 1-meTmi-4-denun-1,2,3,6-TeTparuapornupuina
(MOTII) sBnsieTcss SK30TCHHBIM HEHPOTOKCHHOM, BBI3bI-
BAIOIUM y MIICKONHTAIOIINX PA3BUTHEC MAPKUHCOHOIIO-
JOOHOTO CHMIITOMOKOMIUIEKCA BCJIEACTBHE HapYIICHHS
noaMuHEprUYecKoil cucTeMbl 0a3anbHbIX TaHmmeB. Co-
[TAaCHO JINTEPAaTYPHBIM IAaHHBIM, TOKCHUYECKOC NICHCTBHE
M®TTII, mposiBisitorieecss B M30MpATEIbHOM IOBpPEXKIIC-
HUHM HHUTPO-CTPHATHBIX J0(MaMUHEPTUICCKUX HEHPOHOB,
00yCIIOBJIEHO B 3HAYNTEIHHON CTEIICHU Pa3BHTHEM OKCH-
JaTuBHOTO cTpecca [4]. MexaHn3Mbl TOKCHYECKOTO JeHCT-
Bust MODTII coBragaror ¢ MEXaHU3MOM JAEUCTBUSI HEKOTO-
PBIX IPOM3BOAHBIX H30XWHONNHA, KOTOPEIC IPHUCYTCTBYIOT
B MO3T¢ MJICKONHUTAIOMNX H, SBILSICH YHIOTCHHBIMA HEi-
POTOKCHHAMH, PAaCCMATPHBAIOTCA KaK ITOTCHIHMAIBHBIC
(daxTopsl prucka Oonesnu [lapkuHcona [4]. OgHAKO HCTIO-
TH30BAaHAE B KAUECTBE TECT-00BEKTa MIICKOMUTAIOMINX
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TpeOyeT MPOBEIEHUS JTUTCIBHBIX U CIOXKHBIX JKCIICPH-
MEHTOB.

[esnbto HacTOSAIIETO WMCCICIOBAHUS SIBHJIACh ampoOda-
AT MOJICIM HEHPOTOKCHYECKOTO HapyIIeHHUs T0(haMUH-
eprudeckoit Heiiponiepenaun mox aevicrsuem MOTII ¢ uc-
MOJIb30BAaHUEM B KadecTBE OHMOOOBEKTa T'HIPOOHOHTA
Daphnia magna Straus v olieHKa Ha HadHUSIX MOIYIUPY-
IONIEro JICUCTBUSL CPEICTB (hapMaKOJIOTHYECKOW KOppPeK-
ITUH JePUIATA CEKpEIH Jo0(aMIHa, HCTIOIb3YEMbIX B 3K-
CIIEpUMEHTAaX Ha MJICKOITUTAFOIIHX.

METOAbl NCCNNEAOBAHUA

OnbIThl MOCTaBJICHBl C HCIOJIB30BaHHEM B KauecTBE
TecT-00beKTa THIPOOMOHTOB Daphnia magna Straus.
Haduuii pazBoqmian B 1a00pPaTOPHBIX YCIOBHAX B COOT-
BETCTBUU C TPEOOBaHMUAMHU MEKIYHApOJHOIO CTaHAapTa
o ouotectupoBanuto BoswI [1]. Jladhuuit B Bo3pacte 7 cy-
TOK [TOMEIIAJIH B JJAOOpaTOpHbIe CTaKaHYMKH 110 1 ocoOu B
Kax Iyt npoly oobemom 40 M. M3mepeHne TOKCHYeCKO-
ro aeiictBust MOTII npoBogmimm Ha MPOTSHKEHUU 6 CYT.
Pe3ynbrarsl OLEHUBAIIM 110 ONPEIEIIEHUIO PEaIbHOTO Bpe-
MEHU THOETH THIPOOHOHTOB IIPH PA3IUYHBIX KOHIICHTPA-
nusix kcenoonoruka. Konnenrpanus MOTIT uzmensnach
¢ marom 0,1 o morapudmudeckoii mkane. Jlanupie ObUTH
IPE/ICTABICHBl B BHIC IpaduKa 3aBUCHMOCTH CPEIHETO
BpemeHH rudenu (7, MUH) OT BEIMYMHBI OOpPATHON KOH-
uentpauun  (1/C, M~!). Monynupyromiee aeicTBre
cpeAcTB (hapMakoIOrHYecKOl Koppekuuu aeduuuTa J10-
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(haMuHa OIIEHUBAIH IO U3MEHEHUIO BpeMeHu Tudenu aad-
Huii nog nevicteuemM M®TII npu ogHOM (HUKCUPOBAHHOM
KOHUEHTPAIMU MOCIEIHErO B YCIOBUSAX OJIHOBPEMEHHOIO
BHECEHHMsI B TPOOY HEMPOTOKCUHA U TIperiapara-MoyisiTo-
pa B IpeIBapUTEIHHO TOJJOOPAHHON KOHIIEHTPAIIUH.

PE3YJIbTATblI U X OBCYXOEHUE

CymectBoBanue y nadpuuil nopaMmuHepruyeckoil Hei-
poriepefaud TMOKa3aHO B MPEAbLIYIIUX HCCIeTOBaHUIX
[2, 3], uyTo MO3BONMWIIO cAeNaTh MPEANOJIOKEHHE O BO3-
MOYXHOCTH Pa3BUTHUSl Y THIPOOMOHTOB MATOJIOTUYECKOTO
npouecca npu paspyuenun MOTII nodhamuHcuHTE3UpY-
omux cTpykryp. Tokcuueckoe neiicteue MOTII ouenu-
BaIM B JMalla3oHe KoHLeHTpauuii or 2-10"*M mo
5-1072M. IIpu BBICOKMX KOHIIEHTPAIMAX TOKCHKAHTA
(5-1072-5- 1073 M) Bpems rubenu gadHUN TIpaKTHIE-
CKM HE€ 3aBUCEI0 OT KOHIEHTPAalUd U COCTaBIIIO
7 + 1,2 mun. B quanasone koHuentpaimii or 2,5 - 1073 1o
4,0 - 1073 M nabmromaincs mepexoz OT IEpBOro (YCIOBHO
Hecnenu(rUIeckoro) MexaHuzma THOeNd >KUBOTHBIX KO
BTOPOMY, KOTOPBII XapaKTepU30BaJICs MPSMO MPOIOPLIHO-
HAJIBbHOM 3aBUCHUMOCTBIO CPETHETO BpeMeHH Tubenu nad-
Huil oT KoHueHTpauuun MOTII u ¢ BBICOKOH CTENEHbIO
koppemsiuuu (7 = 0,98) onuceIBasiCs ypaBHEHUEM MPSMOM:
T=481,3+0,7-1/C, tne T — peansHOe BpeMsi THOEIN
nadHuii (MuH) npu KoHueHTpauuu TokcuHa C (M). Taxko-
ro pojia 3aBUCHUMOCTh XapaKTepH30Basla BeCh JalIbHEH-
muil nmepuoy; HaOmoAeHus (10 6 CyT) B MHTEpBaje KOH-
nenrpauuiit MOTII or 2 - 103 mo 2 - 102 M. Pesynsra-
ThI [IPEJICTABIICHbI HAa PUCYHKE.

I'paduk 3aBrcUMOCTH BpeMeHH rudenu nadHUi OT Be-
JIUYUHBI 00paTHOM KoHIeHTparun MOTII.

Koadpdurment 0,7, xapaxrepusyrommii TaHTCHC yIia
HaKJIOHA TPSMON K OCH abCIIUCC, YUCICHHO PaBEH MPOU3-
BEJICHUIO JICHCTBYIOLIEH KOHIIEHTPAIlMM Ha COOTBETCTBY-
olee e BpeMs J)KU3HU U ONPEACTSeT YyBCTBUTEIBHOCTD
TUJIPOOMOHTOB K JAHHOMY TOKcHHY. Kak ciemyer u3 npen-
CTaBJICHHBIX JIAHHBIX, YYBCTBHUTEJIBHOCTh JHapHHUU K
MOTII nwe w™eHseTcs B JAWana3oHe KOHIICHTPAIMH
2-107%-2-1073 M. B stom mHTepBase ObuIa BHIOpaHa
KOHLIEHTpanus Heliporokcuna 1,25 - 1073 M, npu koto-
pO¥i OIICHHBAJIOCh MOYJIUpYIOIIee NieiicTBre (hapMakoio-
THYECKUX TPEraparoB, OONaJArOIINX 3allUTHBIM JICHCT-
BHEM B yCIOBISIX Acduimra qodpamMuHa y MICKONUTAIO-
mmx. BeiOOp 3TOH KOHIEHTpaluu OblT  00yCIIOBJICH
BO3MOKHOCTBEO PETUCTPAIMH THOCIN )KUBOTHBIX B JTHCB-
Hoe Bpemst (oT 9 o 21 u).

B xauecTBe (apMakoIOrH4eCKUX KOPPEKTOPOB OBbLIN
HCTIOJBb30BaHbl AK30TE€HHBIH H0(haMHUH, M-XOJIMHOOIOKA-
TOp MEHTH(HH, a TaKKe, yUUThIBas crieruduyeckoe mpo-
okcumantHoe nercteue MOTII y miexonuraronmx, uc-
CJIEJIOBAaHO M3MEHEHHE YyBCTBUTEIFHOCTH K HEHPOTOKCH-
HY B MPUCYTCTBUU aHTHOKCUIAHTOB — BOCCTAHOBJICHHO-
ro DIyTaTHOHA U YHUTHOMA (TabauIa).

Oxkazanock, 4T0 B SKCIEPHMEHTaX Ha TUAPOOHMOHTAX,
mogo0Ho onbITaM Ha miekonuTaronmx, MOTII BeI3bIBaeT
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3aBUCHMOCTE CpeiHero BpeMeH: ruben (7, MUH) OT BeIMYHHBI 00-
patHoit kornerTparuu (1/C, M~ 1).

TOKCHUYECKOE NEHCTBHE, BHIPAKEHHOCTH KOTOPOTO JOCTO-
BEPHO CHIDKACTCS (BpeMsl )KU3HH YBEITHMIUBACTCS ) TIPH J10-
OaBlieHHH B cpeny Ao(haMUHA MM XOJIHHOOIOKATopa, 4To
CBHUJICTEIECTBYET O CYIICCTBCHHOM BKJIaJe NePHUIUTA [10-
(hamuna B MexaHu3mbl TokcuuHoCcTH MOTII 1utst nadHwmid.
[TomyueHHBIE pe3yabTaThI MO3BOISTIOT BBICKA3aTh MPEAIIO-
JOKEHHE O TEPCIIEKTHBHOCTH HCIONB30BAHUS THIPOOH-
OHTOB UTS CO3/IaHHS MOJENN HEHpPOTOKCHYECKOTO Hapy-
IIeHUsT JO(haMUHEPTUISCKON MeIuainy Mo JIeHCTBHEM
MOTII. BoccTaHOBIEHHBIN DIyTAaTHOH B MPEIJIOKEHHOM
BapUaHTE MOCTAHOBKH JKCIICPIMEHTA HE OKa3bIBAJI BIIHS-
HUs Ha BpeMs rubenu naduuit B nmpucyrcteuun MOTII, B
TO BpeMs KaK YHHTHOI JOCTOBEPHO ero yBemuuusai. [lo-
Jy4eHHbIC TaHHBIC HE TO3BOJLIIOT AaTh OOBSICHEHHE pa3-
JTHYHSIM B MEXaHU3MaX JIEHCTBHS JBYX aHTHOKCHIAHTOB B
YCIIOBHUSX OTPABICHUS HEHPOTOKCHHOM U CBHUIICTEIBCTRY-
10T 0 HEOOXOANMOCTH JOTIOTHUTEIFHOTO UCCICIOBAHNS.

BbIBOAbI

1. Crneundudeckuid noaMUHEPTUUECKU HEHPOTOK-
cud MOTII BobI3biBaeT y aadHuii, mogoOHO MIIECKOIH-
TaIOIIUM, HapylleHHe 10paMUHEPrHuecKoi HEPBHOH Ie-
penauu.

2. ®apMaKoJIorHuecKrue KOppeKTopsl nedunura goda-
MHUHA y MJIEKONUTAIOMMX (IK30TCHHBIH AO(paMHH, M-XO-
JUHOOJIOKATOp MEHTU()UH, aHTUOKCUJAHT YHUTHOJ) CHU-

Bausinue cpencts apMakoJI0Ornueckoil KOppeKUMy HA BpeMsi rHoen
naduuii nox aeiicreuem M®OTII B kouuentpauuu 1,25 - 10 3 M

Cpennee Bpems rubenn

Bemecrsa naduuid, 4, M £ m
1. MOTII 18,5+2,6
2. M®OTII + nopamun, 4,15 - 1075 M 29,4 +2,9*
3. MOTII + nentudun, 2,9 - 10-°M 25,7 £2,1%
4. MOTII + rmyratnon-SH, 20,4 + 3,1
1,62-10°M
5. MOTII + yuuruon, 3,33 - 104 M 25,5 +2,0%

Mpumeyanue. ¥ — orauuue ot aerctus ogHoro MOTII nocroBepHO npu
p<0,05.
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JKaIOT YyBCTBUTEILHOCTh THAPOONOHTOB K TOKCHUECKOMY
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Daphnia Magna (STRAUS): A NEW TEST OBJECT FOR MODELING
OF DOPAMINERGIC NEUROTRANSMISSION DEFICIENCY INDUCED
BY THE SELECTIVE NEUROTOXIN 1-METHYL-4-PHENYL-1,2,3,6-TETRAHYDROPYRIDINE

N. P. Podosinovikova, V. V. Petrov, V. A. Belyaev, A. Ya. Bespalov, V. V. Trefilov, and V. B. Dolgo-Saburov

Department of Biochemistry, Institute of Toxicology, Ministry of Public Health and Social Development of the Russian
Federation, ul. Bekhtereva 1, St. Petersburg, 193019, Russia

The possibility of using Daphnia magna (Straus) hydrobionts as a test object in modeling the disturbances of dopaminergic neurotransmission was investi-
gated. The toxic action of a selective dopaminergic neurotoxin, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), on D. magna was determined in a broad
interval of concentrations (from 2 x 103 to 10 ~2 M). Plots of the real time of daphnia death versus MPTP concentration are presented and the concentration
limits of its specific activity are evaluated. Experiments on daphnia under the conditions of MPTP intoxication were used to study the modulating effects of
drugs producing a pharmacological correction of dopamine secretion disturbances in mammals. It is shown that the exogenous dopamine, muscarinic cholinob-
locker pentifine, and antioxidant unithiol exhibit a protective action. Reduced glutathione does not possess protective properties. It is suggested to use D. mag-
na as a simple and informative test object for the modeling of dopaminergic transmission deficiency and for the primary screening of various substances inten-
ded for the pharmacological correction of dopamine transmission disturbances.





