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Daphnia magna Straus KAK OBbEKT NPU UCCIIEOOBAHUU MNMPEMNAPATOB

XOJIMHEPTMYECKOIO TUMA OEACTBUA

H. N. NogocuHoBsukoBa', A. B. Kocmaues', B. [1. Tonkonuii2, A. O. 3arpe6un2, E. A. EBgokumosa’,

A. M. Manos', B. B. Metpos', B. 5. flonro-Ca6ypos'’

Ha ocHoBaHWM nUTEpaTypHBIX U COOCTBEHHBIX NaHHBIX MPEICTABICHB ONOXUMHIECKUE
JIOKa3aTeJbCTBA MPABOMEPHOCTH HCIOJIB30BaHUSI HOBOTO TecT-00bekta Daphnia magna
Straus Kak JONOJHUTEIBHOTO WM aJIbTEPHATUBHOTO MIJICKOIUTAIOINM IPH U3yUYESHUH JIeH-
CTBHUS XOJIMHOTPOIIHBIX BELIECTB. METOAOM paJHOIUIaHIHOIO aHAJIN3a HOJIydeHbI MpsSMbIe
JI0Ka3aTelbCTBAa IPUCYTCTBUS B OpraHu3Me AadHUN M-XOJIHMHOPELENTOPOB, HE OTIMYAIO-
mMXcs 10 (hapMaKoJMHAMUYECKHM IapamMeTpaM OT PELelTOPOB MICKOIIUTAIONINX H YeJIOBe-

Ka.

KarwueBble ciioBa: cucreMa XOJIMHEPTHUYICCKas, M-XOJIMHOPEUECIITOD, pa,HPIOHI/IFaHL[HI)Iﬁ aHa-

i3, Daphnia magna Straus

BBEAOEHUE

[penmonokeHns: 0 CYIIECTBOBAHUH B OpTaHU3Me Iad-
HUI CTPYKTYPHBIX 00pa30BaHUi, XapaKTEPHBIX JUIS XOJH-
HEpPTUIeCKOil HEPBHOM CHCTEMBI, OBLIH BBHICKAa3aHBI CIIIe B
30 —40-e romer [, 7]. 3HaYUTENBHBIA WHTEPEC K ITHM
MPEICTABUTEISIM KJIacca PakooOpasHBIX B JajbHEHIIEM
ObUT O0OYCIIOBIIEH OOHApY)XCHHUEM B HX OpTaHH3ME psiaa
(U3HOIOTHYCCKUX M OMOXUMHUYCCKHX CHCTEM, IPUCYIIIX
MIiekonuTaronmm [5]. B kauectBe oowekra Daphnia mag-
na OblIa UCIIONH30BaHA B CPABHUTEIBHBIX TOKCHKOIOTH-
YECKHX HKCIIEPUMCHTAX 10 W3YYCHUIO BIHSHUS AHTHUXO-
JMHACTEPA3HBIX BEIICCTB PAa3HOIO TUIA JACHCTBUS H ps-
MBIX XOJIWHOMHMETHKOB Ha JIapHHHA © OCNBIX KpEIC.
[NoyueHHBIE pPe3yabTaThl MPEACTABHIHN (PapMaKOIOTHIC-
CKHC JOKa3arenbcTBa Hanuuus y Daphnia magna Xomu-
HEPTUYECKOH CHUCTEMBI, BO30Y)KICHUE KOTOPOU BBHI3BIBACT
OTBCTHBIC PEaKIIHH, OTU3KUE IT0 MEXaHU3MaM K PEaKIHsIM
71ab0paTOpPHBIX JKUBOTHBIX W 4enoBeka [3]. OmHako mps-
MBIX JJOKA3aTeJILCTB HAIMYUS Y JaHUIA M- XOJHHOPEIICTI-
TopoB (M-XP), OMM3KHX 1O (papMaKOTMHAMIYECKHM Xa-
PaKTEpPUCTHUKAM K PELENTOPaM MIICKOITUTAFOIIHX, [TOTyYe-
HO He ObUI0. 3amadell HACTOSIIECTO UCCICIOBAHMS SIBHIIOCH
CpPaBHCHHEC METOJOM paTHOJIMTaHIHOrO aHamm3a M-XP
Daphnia magna, MICKOTTUTAIOMINX U YEJIOBEKA IS TIOMI-
TBEPKICHUS TPABOMEPHOCTH HCIIONB30BAHHUS HOBOTO
TECT-00BEKTa TIPH OTOOPE COCAMHEHUN XOIMHEPTUIECKO-
TO TUTIA JICHCTBUSL.

1 NuctutyT Tokcukonorun Munsapasa Poccun. Cankr-IletepOypr,
193019, yn. bextepesa, 1.

2 Hucturyt o3zepoenennss PAH, Cankt-IlerepOypr, 196199, ya.
CeBacThsaHOBA, 9.
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Kynerypy Daphnia magna Straus BeIpaluBaiy IO
CTaHJApTHOM METOJUKE CONNIAaCHO MEXKIYHapOJHOMY
cragmapty ISO 6341 — 82 [2].

B 0ocHOBY 3KCIEpUMEHTOB IO OIPENECIICHUIO ITapaMeT-
POB CBSI3BIBAHHS XOJIHMHOOIOKATOPOB ¢ M-XP pa3muuHbIx
BUJIOB MIIEKOTIUTAIOIIUX U Daphnia magna 10I0KEH Me-
TOJI, JISTAIHHO ONMHCaHHBIM B paborax H.J. Jamamura u
H. S. Snyder [6]. B kauecTBe MeUeHOTO JIMraH/1a HCIOJb-
30BaJId KJIACCMYECKUI HECEJEKTHBHbIM MYyCKapHHOBBIH
AQHTaroOHUCT, 00JIAIAIOIIUI BHICOKUM CPOJICTBOM KO BCEM
mogThnaM  M-XP  — [3H] XUHYKJIATUHUIOCH3MIIAT
(PH]XHB) ¢upmer “Amersham” ¢ yaenbHON aKTUBHO-
cTi0 37 Ku/MMois. M3MepeHne POBOIMIIA Ha JKUIKOCT-
HO-CIIMHTWJUIINUOHHOM cdetunke “Mark 111 ¢ mpumene-
HUEM CTaHJAPTHOTO JUOKCAHOBOIO CUMHTHIUIATOpa. Mc-
ToyHUKOM M-XP ciyxunn 10% BOAHBIE TOMOTEHATHI
OOJIBIIMX IOJIyIIApUN TOJOBHOTO MO3ra OENoi KPBICHI,
KOIIIKH, co0aKku U 4yenoBeka. HaruBHbii romorenar Daph-
nia magna OKazaJjcs HENMPUTOIHBIM IS 1eNieil paanoiu-
TaHJHOTO aHajH3a BCJEICTBHE HHU3KOIO COJIEpKaHHS
M-XP Ha eTMHHILY MacChl TeJla KUBOTHOTO U HU3KOTO CIie-
uduueckoro cesspiBanus [*H]XHB. Tlonyuenue memo-
panHoil ¢pakuuu nadHuM, oborameHHol M-XP, Obuio
MpoBeIeHo MeTooM auddhepeHInanIbHOro HeHTpudyri-
pOBaHUS B YCJIOBHUSX, CIEIHMAIbHO pa3padOTaHHBIX LI
BBIJICTICHUSI MEMOpaHHBIX (hpaKiuii, UMEIOLUIMX MaKCuMa-
JBHYIO KOHIIEHTPALIUIO YYaCTKOB CHEIM(PUUECKOTO CBA3bI-
Banus [*H]XHB. C s10#l nensro paduuii B KoIMuecTBe
2000 — 3000 ocobeii pazpymiany B CTCKISTHHOM TOMOTEHH-
3atope ¢ Te(pI0HOBBIM MecTUKOM B 90 MII cpelibl clenyto-
mero cocraa, HM: NaCl — 207, KC1-54,
CaCl, - 13,6, MgCl,—-2,6, NaHCO;—-2,4. T'omoreHar
uentpudyrupopamn 12 mun npu 6300 g. CynepHartant
MOMEIIATN B XOJIOAWIBHUK. OCaloK pecycreHANpPOBaIN B
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CpaBHuTelibHble XapakTepucTuku odwmeii nonynsuuu M-XP Daph-
nia magna W 60JBIINX NOJIYIIAPHIA TOJIOBHOTO MO3Ta Pa3JIMYHBIX BHU-
JIOB MJIEKONUTAIOIIUX

PapnoBecHas koHcTaHTa (Kd) cBsa3bIBaHus [3H]XHE, MOJIb

Daphnia Benas xpeica Komka Cobaka Yenosek
magna
0,97-10-1° 1,7-40" ' 1,25-10 ' 1,7-10° 10,9310 1°

IIpumeuanune. OOpa3ibl TKAHA MO3Ta YeJI0BEKa IIOJTyYESHBI BO BpeMsI HEHpo-
XHUPYPTrHICCKHUX OIEpPalii.

90 M1 cpeabl YKa3aHHOTO COCTaBa M BHOBB LIEHTpU(DYTH-
poBasm 12 munr npu 6300 g. CymepHaraHThl TIEPBOTO U
BTOPOTO IICHTPU(YTUPOBAHUH OOBEANHSIN M OCAKAAIN
22 muH npu 26500 g. TTomyueHHbIH OCalioK, MPeaCcTaBs-
0N HCKOMYIO MEMOpaHHYI0 (ppakIuio, pecyCcreHInpo-
BaJIM B AMCTUJUIMPOBAHHOM Boze U3 pacuera 5 mi Ha 2000
HCXO/IHOTO KOJIMYeCTBa 0coOel THAPOOHOHTA U UCTIONIB30-
BaJIM B dKcriepuMenTe. [Iponemypsl o BEIIEICHHIO MEMO-
paH ¥ HeHTPU(YTUPOBAHUIO OCYIIECTBIISLIIA IIPU TEMITEpa-
Typax He Bble 4°C.

PE3YJNbTATbI U UX OBCYXOEHUE

B tabmnuiie mpecTaBiIeHbl pe3yibTaThl CPABHUTEIBLHO-
ro aHamusza mnapaMerpoB Biammoneicteus [PH]XHB ¢
M-XP nadHuil, pa3nuyHbIX BUIOB MJICKOMTUTAIONINX U Ye-
noBeka. Kak ciiefiyeT W3 mpeacTaBIeHHBIX JTaHHBIX, KOH-
crantsl gucconmanuu (Kd) xommiekca [*H]XHB ¢ m-XP
TOMOTEHATOB OOJILINUX TONYIIapUiA MO3ra TPEeX BHUJIOB
MJICKOITUTAIOIINX, YeJIOBeKa W 00OTaIlleHHON perenTopa-
MH MEMOpaHHOH (pakiyy AadHUN NMPAKTHUIECKH HE pas-
JIUYAFOTCSI MY co00ii. [ToCKOIBbKY KOHCTAaHTa JINCCOIIH-
aluu SIBISETCS (PYHIAMEHTAIBHBIM (hapMaKoIHHAMHYC-
CKMM TapaMeTpoM, KOTOPBIA OTpaykaeT CBOMCTBAa CaMOIo
peLenTopa, B NpeICTaBICHHOM SKCIIEPUMEHTE MOITYYEHBI
MIpsIMBIE JIOKA3aTENbCTBA TIPUCYTCTBHSI B oprann3me Dap-
hnia magna BRICOKOYYBCTBHUTEIBHBIX K CIIEIUPHUUECKOMY
JIUTaH]Ty MYCKapUHOBBIX PELEIITOPOB XUHYKIIUIMHIIOCH-
3WJIaTy yYaCTKOB CBSI3BIBAHMSI, KOTOPBIE IO IapameTpam
CpOZICTBA HE OTIMYAIOTCS OT M-XP Mo3ra MJeKomuTaro-

H. I1. ITonocuHOBUKOBA M JP.

[IMX U YeJIOBeKa U MOTYT OBITh UJCHTU(UIIMPOBAHBI KaK
M-XP Daphnia magna.

B cpaBHUTENBHBIX (PapMaKOIOTHYECKUX IKCIIEPHUMEH-
Tax Ha JapHUAX U KpbICax IOJYyYEHBI JaHHBIE O MPHUCYT-
CTBUM B OpraHusMme JapHUi pa3IUYHBIX MMOATHIIOB M-XP
[3,4] 1 0 BOBMOXKHOCTH UcHONb30BaHus Daphnia magna
B Ka4eCTBE MIEPBUYHOIO TECT-00BEKTA ISl OLIEHKU peLer-
TOPHON M30MPATEIBHOCTH XOJIMHOTPOIIHBIX MPENapaToB B
LesoM opranusme [4].

K 4gmciry 1OCTOMHCTB HOBOTO OHOOOBEKTA OTHOCSTCS
BBICOKAsI YYBCTBHTEIBHOCTD, IIPOCTOTA Pa3BEICHUS, CTa-
OWJIBHOCTB PE3YJBTATOB, OTCYTCTBHE CE30HHBIX U TOPMO-
HaJbHBIX KojeOaHuil. OcoOeHHOCTH CcTpoeHus NadHHA
MIO3BOJISTIOT B OKCIIEPUMEHTAX 11 Vivo HCIONB30BaTh B Ka-
YEeCTBE aHATM3ATOPOB BEICOKOM30MpATEIIbHBIC MTPEHaparsl,
HE CIIOCOOHBIC IPOHUKATH Yepe3 TKAaHEBBIC OApPbephl MIIe-
KOITUTAIOMINX, ¥ COYETaTh IMPEHMYIICCTBA HCCIICIOBAHIN
in vivo 4 in vitro.

BblBOA

[IpuHIMNIMaTBbHOE COBIAJACHUE PE3yJIbTaTOB MCCIEH0-
BaHUi, MOJYYCHHBIX Ha M-XOJMHOpeELenTopax aadHuii,
MJICKOIIUTAIONIMX U YeJIOBEeKa, MOATBEPIKAAET LeNeco00-
Pa3sHOCTb HCHONB30BaTh Daphnia magna Straus xak ao-
[IOJTHUTEJIBbHBIA O0BEKT MPU U3yUYEHUH BEILECTB XOJIHHEP-
THYECKOTO TUIA JICHCTBHUS.
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Daphnia magna Straus AS AN OBJECT FOR THE STUDY OF PREPARATIONS

POSSESSING CHOLINERGIC ACTIVITY

N. P. Podosinovikova', A. B. Kosmachev', V. D. Tonkopii?, A. O. Zagrebin®, E. A. Evdokimova',

A. M. Malov’, V. V. Petrov', and V. B. Dolgo-Saburov’
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Published data and original experimental results are summarized to justify biochemically the use of Daphnia magna Straus as an additional or alternative
test object for the study of cholinotropic substances. The data of radioligand analysis provide direct evidence that the organism of Daphnia contains M-cholino-
receptors identical (with respect to pharmacodynamic parameters) to those in the human and animal organism.





