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WCCINEOQOBAHUE MEXMEOWATOPHOW PErYNSAUUn
CEPOEYHOIo PUTMA C UCINOJNIb3OBAHUEM AJIbTEPHATUBHOIO

TECT-OBBbEKTA DAPHNIA MAGNA STRAUS

H. M. NogocuHoBukoBa, B. A. Bensies, B. 5. [lonro-Ca6ypos

OYHKIMOHATIBHBIN TecT — yacToTra cepaedHbix cokpameHuid (HCC) Ot mpeIIoKeH ist
HCCIeN0BaHUA PO MEKMEIUATOPHBIX B3aMMOOTHOIIICHHH B peryiisiuun CEpACYHOro puT™Ma
C HCTOJIb30BaHUEM TUipoOnoHTOB Daphnia magna Straus. TlokazaHo, 4TO M-XOJIMHOMHUME-
TUK KapOaMUJIXOJIMH B T€UEHHUE JIBYX 4acOB HOBBILIAET, a uepe3 cyTku cHxkaeT YCC y nad-
Huil. Hecrienmgryecknii aHTaroOHUCT aIeHO3UHOBBIX PELENITOPOB KOPEHH B TEUSHUE MIEPBO-
ro 4yaca yCWIMBAacT, a B JaJbHEHIIEM HE BIMSCT Ha JielicTBUE KapOamuixoinHa. KodpeunH
HopmasmsyeT cHibkenne YCC y nadHui, BbI3BAHHOE XOIHMHOOJIOKATOPOM AaTpPOIMHOM U
B-anpeHoOOKaTOpOM areHoonoM. OOCyxKIaeTcst BOSMOKHOCTB Henob3oBanust Tecta YCC
aNpTepHAaTHBHOTO OMO0OBekTa Daphnia magna Straus nns W3y9eHHS MEXMEIHATOPHBIX
B3aMMOOTHOIICHHH, 3KCIPECC-OLEHKH KapAHOTPOITHOTO AEHCTBHS KCEHOOMOTHKOB U Iep-
BHYHOTIO 0TOOpa CpeACcTB (HhapMaKoIOrnueCKOl KOPPEKIHH.

KiioueBbie ¢/10Ba: 4acToTa CEPICYHBIX COKPAICHHH, CHCTEMAa XOJIMHEPIHIeCKasi, apeHep-
I'HYCeCKasi, aJCHO3MHEPIUYecKas, ME)KMEIHATOPHbIC B3aUMOOTHOLICHUS, Daphnia magna

Straus

BBEAOEHUE

Daphnia magna Straus ABISIOTCS 0OLIENIPU3HAHHBIM U
IIMPOKO HCIOIb3YEMBbIM OHOOOBEKTOM ISl UCCIICIOBAHUS
TOKCUYHOCTH KCEHOOMOTHKOB [1, 2, 4, 6]. [UIpoOHOHTEI
0051a1at0T PAOM MPEUMYIIECTB IO CPABHEHUIO C MIICKO-
MUTAIOMUMH TIPU  IIPOBEJCHUH TOKCHKOMETPUUECKOTO
aHaJIM3a U CPABHUTEIBHON OLIEHKH TOKCUYHOCTU XUMHYE-
ckux mpemnaparoB [5]. Ilpum 3ToM B SKCIEepUMEHTaX Ha
JapHUSX TPUMEHSACTCS YPE3BbIUAiHO KECTKUI KPUTEPHid
JIEHCTBUS TOKCUKAHTa — THOeNb THAPOOMOHTOB, a 3aIlINT-
HBII 3((EKT JIEKApCTBEHHBIX CPEICTB OICHUBAETCS IO
MPefOTBpaIeHII0 rHbenu. Mcnonp3oBaHue I OLEHKU
MOBPEXKIAIOIIET0 ACHCTBUS XUMHUYECKUX IPEHNaparoB y
nadHuil (yHKIMOHATBHOTO MapaMmeTpa — 4acTOTHI cep-
neunbix cokpanienuii (YCC) mo3BossieT 3HaYuTeNbHO pac-
HIMPUTH MOUCK (hapMAKOIOTHUECKUX KOPPEKTOPOB HAPY-
IIEHUH, BBI3BIBAEMBIX CIEIU(DUUECCKUMH KapJHOTPOIHbI-
MH [penapartamy, WIH SBISIOUIUXCS  CIEICTBUEM
OOILIETOKCUYECKOTO JEMCTBUS KCEHOOMOTHKOB. 3agauei
HACTOSILETr0 HCCIECIOBAaHMS SBUJIACH OICHKA BO3MOXKHO-
CTH KOPPEKLUH HapYIIEHUH CepJeIHOr0 pUT™Ma y JaHUH,
BBI3BAHHBIX JINTAHJAMH XOIUHEPIUIECKOH U afpeHepruye-
CKOM MEANATOPHBIX CUCTEM, ITyTEeM MOIYJISILIUK UX B3aUMO-
OTHOLIEHUH ¢ aJIeHO3UHEPIrUYeCcKoi cucreMoii. B kauecTse
JIMTaH/a AJICHO3UHEPTUYECKON CUCTEMBI UCTIONIb30BAIN aH-
TaroHUCT a/ICHO3MHOBBIX PELIENITOPOB KO(PEHH.

METOAbl NCCNEAOBAHUA

OMBITHI TOCTABICHBI Ha THAPOOHOHTaX Daphnia mag-
na Straus B BO3pacTe 7 CyTOK, BBIpAIICHHBIX B JJaboparop-

! JTaGoparopus Guoxummu (3aB. — npod. B. B. JJonro-CaGypos)
OI'YH Uncturyt Tokcukonorun ®MBA Poccun, Cankr-Ilerep-
oypr, 192019, yn. bexrepena, 1.
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HBIX YCJOBUSX B COOTBETCTBHH C TpeOOBaHHSIMHU
MEKIYHAPOTHOTO CTaHIApTa MO OMOTECTHPOBAHUIO BOJBI
[7].

N3zmepenne UCC y nadHUE NPOBOAMIN C TTOMOIIBIO
paHee pazpaboraHHOTO MeToaa [4], B OCHOBY KOTOPOTO
HONOXEH cTpodockonuueckuil apdext comenennit UCC
C YaCTOTOW BCIIBIIIEK CBETOAMO/A MOBBIIIEHHON SIPKOCTH.
VipaBieHue CBETOIUOAOM M PETUCTPALMs PE3yIbTaToB
H3MEPEHUs OCYLIECTBISUIUCH C IIOMOLIbIO KOMIIBIOTEPA 110
CIICLUATILHO Pa3pabOTaHHOU MPOTrPaMMe, TIO3BOJISIOLICH B
IIMPOKOM JTHAIIa30HE PETyINPOBaTh YaCTOTy W JUTUTENb-
HOCTb I10/1aBa€MOI'0 Ha CBETOJUO UMITYJIbCA.

Juisa m3mepenuit YUCC y otaenbHbIX ocobeit qaduuio B
Karuie KyJIbTHBAIlMOHHOW CpeJibl TOMEIIAH B SYCHKY JTHa-
METPOM 5 MM IUIACTHKOBON MOAJIOKKH, PacIlONOKEHHON
Ha TPEIMETHOM CTOJHMKE OMHOKYISIPHOTO MHKPOCKOTIA
HG 315873 (okynsip 10, oobektuB 60). Cpeny oTcachiBa-
mu puIsTpoBasIbHON Oymaroii, m3mepenus YCC mpoBoau-
JU B 00€3BMYKEHHOM COCTOSIHUM THIPOOMOHTA.

[Tynbcupyroniee n3aydeHue CBETONMOAA OPUEHTHPOBA-
JM Ha COKpalmaronieecs cepiue napHUU |, U3MEpss ero
4acToTy, MOOHMBAINCh BO3HUKHOBCHHUS CTPOOOCKOIIHYEC-
ckoro 3(dekra, oTpaxkarolero CoBMaJeHUe YacTOTHI IMy-
necaruu cBertoguona ¢ YCC. Ilocne m3mepenns UCC
JadHU MOMeIand MO OJHOW OCOOM B CTaKaHYHMKH C
10 M1 Ky IbTHBAlIMOHHON BOJIBI MIIM MCCIIEAYEMBIX Ipemna-
paroB, paCTBOPEHHBIX B 3TOM Boze. Uepes ykazaHHbBIE ITPO-
MEXYTKH BPEMEHH TPOBOAWIM TOBTOPHOE H3MEPEHHE
UCC. Kaxaplit 93KCTIEpUMEHT TIOBTOPSUIH JIECATH Pa3.

B cBsi3M ¢ TeM YTO TOKCMYHOCTh HEKOTOPBIX IMperapa-
TOB B KYJIBTUBALMOHHOM BOsE OBLTa 3HAYUTEIBHO HIDKE,
YeM B JUCTHJUIMPOBAHHOH, OHa MOIVIAa CYILIECTBEHHO pa3-
JMYAThCS B OTJCIBHBIX KCIIEPUMEHTAX M B KAXKIOM CIIy-
4ae omnpelersiiach mepen mpoBeaeHueM ombita. O4eBu-
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H. II. ITonocunoBuKoOBa M Ap.

Ta6nuua 1. Bausuue kodeuna na YCC y Daphnia magna Straus (M + m, xoutpoab — 281,8 + 26,9 yn/mun)

KonuenTpauuns xodenna

BpeMﬂ OKCITO3HIIUHU, 4

1 3 24
0,01 LCs, 324,1 £32,2 % 304,3 £ 33,5 293,1 £32,2 281,8 £29,7
0,05 LCs, 332,5+34,1 * 324,1 £32,9 * 310,0 £ 32,5 282,1 £30,0
0,10 LCs, 349,4 £ 354 * 324,2+£32,6 * 321,3+32,0 * 284,6 £ 34,2

* OmImume 0T KOHTPOJIS JOCTOBepHO mpu p < 0,05

Tabnuua 2. Bausxue kKodeuna B koHuentpauuu 0,05 LCs, na u3menenne YCC y nacdumii, BoI3BaHHbIE JTUTAHIAMHI X0JIMHEPrUYeCKOil U axpe-

HepPruvecKoii MeAuaTopHbIX cucTeM (KOHTpoJb 260,4 + 15,6 yn/mun)

BpeM;{ OKCIIO3UIIHUH, 9

IIpenapar
1 2 3 24
Kap6amusxomun, 0,05 LCs, 286,4 £17,2* 286,4 £20,1* 281,2+253 203,1 £ 18,3*
Kap6amunxonus, 0,05 LCs, + xopenn 3229 £29,1*» 302,1 £24,2%* 296,9 £ 17,8* 190,1 £ 17,1 *
Artponus, 0,1 LCy, 221,3 £ 15,5% 208,3 £ 18,7* 203,1 £18,3* 190,1 £ 17,4 *
Arponun, 0,1 LCs + kopenn 270,8 £ 24,47 264,3 £21,1* 261,7 £20,9" 257,8 £20,6 ©
Atpomus, 0,5 LCy, 158,8 £ 14,3* 156,2 £ 14,1* 156,2 £ 13,9* 151,0 £ 15,1 *
Arponun, 0,5 LCy, + kodeun 214,8 £ 15,0%» 2239 £ 17,9%» 240,9 £ 21,7 255,2+£23,0"
Arenonon, 0,1 LCy, 198,9 £17,9* 231,8 £ 13,9% 242,9 £ 19,4 263,0 £21,0
Arenonon, 0,1 LCs, + kopenn 251,3 £ 17,6" 256,5 £20,5" 257,8 £23,2 260,5 £23,4

* Omnuue 0T KOHTPOJIS JOCTOBEpHO 1pu p < 0,05; » omiiiyue ot AeiicTBus oHOro npenapata (6e3 kodenna) nocrosepHo mpu p < 0,05.

HO, 3TOT (DAaKT CBSI3aH C MPUCYTCTBUEM B KyJIbTHBAI[MOH-
HOU BOJE BOJOPOCIHEH, UCIOIb3YEMBIX Ul KOPMIICHHUS
JagHUl M CHOCOOHBIX COpPOMPOBAaTH 3KOTOKCHKAHTEI.
BcenencTBue M3I0KEHHOTO 3HAYCHHS KOHIICHTPAIMH Tec-
THPYEMBIX NIPENapaToB B TAOIMIAX IPHUBEICHBI B JOMAX
LCs,. B puctumuposanHoii Boge BennunHa LCy, cocTas-
nsta s kapOamunxonuua 2,86 + 0,75 mr/n, arponuHa
—107,3 + 13 mr/x1, arenonona 478 + 44,1 mr/n, kopenna
— 195,2 + 34,1 mr/n.

PE3YJIbTATblI U X OBCYXOEHUE

Bnusinue xoderHa Ha cepAedHbI puTM aadHUil oue-
HUBAJIA B TEUEHHUE CYTOK B [Uala30He KOHLEHTpPALUi oT
0,01 mo 0,1 LCs,. Pe3ynsrars! npeacraBieHs! B Taom. 1.

Kax cremyer u3 Tabmunpl, KOGEHH B 3aBUCHMOCTH OT
koHueHTpaluu nobiman YCC Ha NpOTSKEHUH OT OHOTO
JI0 Tpex 4yacoB HabOirofenus. [Ipu skcnos3unmu ¢ kodeu-
HOM B KOHLeHTpauuy, He npessimaromeit 0,1 LCs,, B Te-
YeHHE CYTOK HaOIoajach HOPMANM3AIMS CEPACYHOTO
putMa (Tadm. 1).

B Tabn. 2 mpeacTaBieHbl PE3yNbTaThl UCCIECAOBAHUS
JeiicTBHA KoerHa Ha N3MEHEHHS Cep/ICUHOTO PUTMA, BbI-
3BaHHBIC M-XOJIMHOMHMETHKOM KapOaMIIIXOJWHOM U
M-XOJIMHOOJIOKaTOPOM aTpPOITHHOM, a TAKKe JIMTAH/IOM afl-
peHepruueckoil MeJUaTOpHON CHCTEMBI — [-aIpeHo0io-
KaTopoM aTeHOJIONOM. B paHee omyOIMKOBaHHOM HCCIe-
JIOBaHMU OBIIIO PACCMOTPEHO BIMSIHUE KapOAMUIIXOIUHA U
aTPONMHA HA CEPJACYHBIN PUTM Aa()HHUH B 3aBUCUMOCTH OT
KOHIIGHTpAIlMd U BPEMEHU UX ACUCTBHUS, IMOKA3aHbI CHO-
COOHOCTD XOJIMHEPTHYECKHX JIMTAH/OB MPOSBIATH aHTa-

TOHM3M TIPH COBMECTHOM JICHCTBUH W  OTIHYHSA
CTPYKTYPHO-(YHKIIHOHATEHONW OpraHU3aldU XOJHMHEPTH-
YECKOW PETYJLSIIMU CEepICYHOr0 PHUTMA, BEBIIBICHHBIC Y
JadHUA TI0 cpaBHEHHIO ¢ MilekonuTarommmMu [3]. B Ha-
cTosIIel paboTe UCTIONB30BaHEI MOTO00paHHEIC paHee KOH-
[CHTPAI[MH JIUTAHIOB, HE BBI3BIBAIONINE HEOOPATUMBIX
3¢ }eKTOB M JOCTaTOUHBIC U Pealn3aliyd KapAuOTPOII-
HOT'O JICUCTBUS.

Kak cienyeT U3 nmpeacTaBieHHBIX JaHHBIX, KapOaMuil-
xomuH B koHHeHTpauu 0,05 LCy, 10CTOBEpHO yBEIHUH-
Ban YCC B TeueHUE NEPBBIX JBYX YaCOB HAOJIOICHUS U
cHIKaI ee uepe3 24 4. Kodenn npu coBMECTHOH 3KcIIO-
3ULUHU ¢ KapOaMUJIXOJIMHOM B T€YEHHE MEPBOro yaca Io-
Bbiman YCC 1o cpaBHEHHIO C OHUM KapOaMHIXOJIMHOM,
a B JaJbHEHIEM He OKa3bIBaJl BIUSHHUA Ha HW3MEHEHHE
CepJeYHOro puTMa MoJ ACHCTBUEM XOJTUHOMUMETHKA.

ArtponuH B koHuexnTpauuu 0,1 LCy, u 0,5 LCs, Bo Bce
cpoku Habmonenus cuHmwxan YCC y nadumii. Kodenn
HEHTpanu3oBall AEUCTBUE aTPONKHA, B3STOTO B KOHIIEHT-
pauuu 0,1 nmu 0,5 LCs,, uepe3 1 u 3 4 oT Hauana coBMe-
CTHOM MHKyOauu.

Artenonon B konuentpauuu 0,1 LCy, BbI3bIBa KpaTko-
BpeMeHHOE (Ha MPOTSDKEHUH ABYyX dacoB) cHmkerne YCC
y napuuit. Kopenn npu coBMECTHOM JICHCTBUM C aTeHO-
JIOJIOM HOPMAJIN30BaJ CEPJCYHBIH PUTM BO BCE CPOKH Ha-
OJIrOICHU.

OO0HapyxeHHbIe d(PEKTH KOPEnHa, SBILIOMIEr0oCs aH-
TaroHUCTOM aJICHO3UHEPTHYCCKOW MEIUAaTOPHOU CHCTeE-
MBI, ITO3BOJITIOT MPEAIIOJIOKUTh €€ YIaCTHE B PETYILSIIHN
CEepACYHOr0 pUTMa y Ta(HUIA.
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IIpencTaBneHHbIC JAHHBIE CBUJIETENBCTBYIOT O TOM,
YTO JIMTAH[ABl PA3IUYHBIX MEIUATOPHBIX CHCTEM IIyTeM
MOAYJISIIUN MEKMEINATOPHBIX B3aHMMOJCHCTBHI CIIOCO0-
HBI BIMATH HAa CEPACUHBINH PUTM y nadHUi, a QyHKIHOHA-
nbHBIH TecT YCC MOXKeT UCTIONB30BaThCS AJISL CCIIEI0Ba-
HUSI MEXMEIUATOPHBIX OTHOIIEHUH. Peructpanust Hapy-
HIEHUH CEepJICUHOT0 pUTMA y AA(HUM TaKKe MOXKET ObITh
UCIIONB30BaHa JUIsl JKCIPECC-OLEHKU KapAMOTPOITHOTO
JEHCTBUSI XUMHIECKHUX MIPEapaToB M NEPBUYHOTO 0TOOpa
cpencTB GpapMaKOIOTHIECKOH KOPPEKIHH.

BbIBO[bl

1. Kapbammmxonun B xonnentpammu 0,05 LCs, B mep-
BBIC JIBA Yaca HAOIOICHHS TIOBBIIIACT, a Yepe3 CYTKU CHH-
sxaet UCC y mapumii. Kopernn B TeueHue mepBoro yaca
YCUJIMBAET JCUCTBHE KapOaMUIIXOJUHA, a B JajbHEeUIIeM
HE BIIMSIET HA HETO.

2. ArporuH B TeueHue cyTok cHrkaeT UCC y naduui.
KogenH, B 3aBUCHMOCTH OT KOHIECHTPAaLUH aTpPOIMHA,
HOpMallU3yeT CepACYHbli puUTM yepe3 1 —3 u Habmrome-
HUSL.

3. ATEHOION BBI3BIBACT KPATKOBPEMEHHOE, B TCUCHUEC
nByx 4dacoB, cHmkenne YCC y nadpumii. Kodhenn Hopma-
JHM3YeT CepICUYHbIA PUTM B TeueHue 1 4.

Pabota BeIONHEHA IIPH YACTHYHOH MOJIEPKKE TPAHTA
PODU (Ne06-0-4-48639).
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STUDYING INTERMEDIATORY REGULATION OF HEART RHYTHM
USING DAPHNIA MAGNA AS THE ALTERNATIVE TEST OBJECT

N. P. Podosinovikova, V. A. Belyaev, and V. B. Dolgo-Saburov

Institute of Toxicology, Ministry of Public Health of the Russian Federation, ul. Bekhtereva 1,

St. Petersburg, 192019, Russia

A functional test using Daphnia magna Straus hydrobionts is proposed for studying the role of intermediatory relationships in the heart rate (HR) regulation. It
is established that the M-cholinomimetic carbamylcholine increases for two hours and decreases after 24 hours the HR in D. magna. Caffeine (a nonselective
antagonist of adenosine receptors) potentiates the action of carbamylcholine during the first hour and then ceases to influence the drug effect. Caffeine normali-
zes the HR rate D magna, which was decreased by the cholinolytic atropine and the B-adrenolytic atenolol. The possibilities of using the proposed test for the
investigation of intermediatory relationships in the HR regulation, rapid analysis of the cardiothropic action of xenobiotics, and the primary screening of drugs
for the pharmacological correction of HR disturbances are discussed.

Key words: Heart rate, cholinergic system, adrenergic system, adenosinergic system, intermediatory relationships, Daphnia magna Straus





