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¢doroneprosax, HE MPEBBINAIO YPOBHS CIIOHTAHHOTO MyTareHe3a misi pbi0 (20%o). Hamnbonbmee
konmyectBo MS HaOmonanack y BHIa ¢ HauOOJbBIICH SKOJOTMYECKON BAJICHTHOCTBIO (Kapacs) Kak
1O/ BO3JCHCTBHEM aOMOTHYECKHX TaK U T'CHOTOKCHYECKOro (haktopa (MOHBI XpoMa) M COCTaBIIsLIA
5,731 9,74%0 COOTBETCTBEHHO, B CPEAHEM II0 BCEM TKaHSIM, HAaMMEHbIIEE — C CaMOH y3Koi (CoMHKa
nsatauctoro) — 3,71 u 5,59%.. KommuectBo MSl sBnsercss BHIO- W TKaHecmeruduyeckoit
XapaKTEepUCTUKON U 3aBHCUT OT (DOTONIEPHOAA U TEMIIEPATYPHI.
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INFLUENCE OF TEMPERATURE AND PHOTOPERIOD ON SPONTERUS MUTAGENESIS
IN FISH CELLS

The problem of micronuclei (MN) quantity in differetissues of common car@yprinus carpioL.),
crucian carp Carassius auratus gibbelih.) and peppered catfistCérydoras paleatugJenyns)
under the influence of varied temperature and gyeriod is discussed in the paper. The highest
frequency of MN is detected in fin epithelial cg(s6, 8.24 and 5.82%. respectively to fish species)
The lowest frequency of MN is observed in hepatesytf common and crucian carp (1.13 and
3.62%0) and in peppered catfish erythrocytes (2.272etected number of MN in fish tissues under
varied temperature and photoperiod is correspondspbntaneous mutagenesis level (lover than
20%o0). The highest MN frequency is observed in egiclally tolerant fish crucian carp (5.73%. under
abiotic factors influence and 9.74%. under toxic aoi). The lowest MN frequency is observed in
non tolerant peppered catfish (3.71%. under abfaittors influence and 5.59%. under toxic impact).
MN quantity under potassium dichromate impact (5@mj/l) is significantly different with natural
conditions for all species and tissues (exceptimgtheocytes). It is demonstrated that number of MN
Is tissues and species specific parameter, whidapgndent on photoperiod and temperature.
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TOKCHUYHI NNENITUIU MOJIOCKIB CONUSSAK EKOJIOT'TYHI
YUHHUKH TA TIOTEHIINHI JIKAPCHKI 3ACOBH

B crarTi akneHTyeThcsl ymMaca Ha OTpyHHHX Monrockax CONUS Ha poiii X TOKCUYHUX TENTHIIB SIK
EKOJIOTIYHUX YHWHHUKIB. BUCBITIIOIOTBCS NUIAXM Al TOKCHHIB B opraHizmi. OOroBOpPIOIOTHCS
MOTEHITIHI MOXJIMBOCTI IX BUKOPHCTAHHS B METUIIIHI.

Kniouosi crosa: ompyiini MOmOCKU, eKOI0STUHI YUHHUKU, MOKCUYHI NENMUOU, MeXaHizmu Oii MOKCUHIG

[ToMik €KOJOTIYHMX YMHHHKIB HaWOUNBII CKIAIHOIO KaTeropieio € O0ioTuuHi. Y OaraTbox TBapHH,
SKHUX MPEJCTaBHUKH IHIINX BUAIB HAMarajlucs BUKOPUCTOBYBATH SIK JKEPEJIO KHUBJICHHS, BHHUKIHA B
XOJIi €BOJIOIII PI3HOMAaHITHI 3aXWCHI NMPUCTOCYBaHHs. Jl0 HUX HaJeXkWTh, 30KpeMa, 3JaTHICTH JIO
YTBOPEHHsI OTPYTH Ta HAsSBHICTh PAHAYOro amapary AJs il yBeAeHHs B TBapuHY iHIIOro Buay. Bonu
BUKOPUCTOBYIOTBCSl JAJISl 3aXHCTY BiJl BOPOTiB, a TaKOX IMiJ] 4ac MOJIOBaHHS TBapWHH 3 METOIO
3a0e3neueHHs ii BIacHUX XapuyoBuX motped. OTpyiiHi I TBapUH IHIIMX BHIIB CIIOMYKH MOXKYTh
CIIPUYHMHIOBATH 3HEPYXOMIICHHS Ta YMEPTBiHHS 3100un4i [1-3].

Jo xareropii akTUBHO-OTPYHHHX O030pO€HHMX TBapWH Hale)XaTh UEpeBOHOTT MONIOCKH POy
Conus mo MemkaoTs B Temaux Bojax IHailicekoro Ta Tuxoro okeaniB. Lli TBapuHU MaioTh
PO3BHHEHHIA OTPYHHUI amapar, 10 CKIaay sIKOTO BXOISATh OTPYHHHUI MiXypelb, MPOTOKa AJIsi OTPYTH,
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panyna (reptka) i3 3y0amu, a TaKoXK PO3MILICHWH Ha MEPEIHbOMY KIiHII Tila PyXOMHU M’ sS30BUIl
X000TOK, 030poeHHi OIHUM i3 mepeaHix 3y0iB pagynu. Kananom, mo 3HaXOAWTHCS B LBOMY 3YOi,
BiOyBa€TbCSI HAOXOIKCHHS OTPYTH B TiIO >kepTBU. Momocku pony CONUS BUKOPHUCTOBYIOTH
OTpYWHHI amapar IiJ] 4ac MmoJroBaHHs (yci IpeICTaBHUKH [ILOTO POAY — XMKaku). Bizomo nmonax 700
BUJIB I[bOTO POAY. 3a XapuOBHMH YIOAOOAaHHSIMHU IX MOXKHA YMOBHO PO3IIIMTH TPH TPYIHU. OIHA
BKJIFOYae MoitockiB Conus mio momroroTh Ha pud (mpuramanno Conus striatusC. geographus
apyra — Ha iHmmx MoiroockiB  (mpuramanHo C. textile, C. pannacelstperboi — Ha mojixer
(mpuramanno C. imperialis, C. vexillum [ns mBHIKO 3HEPYXOMJICHHS JKEPTBH, a TaKOXK JUIS
e(eKTHUBHO 3aXHUCTy BiJ BOpOriB MoiOcKH CONUSBHKOPUCTOBYIOTH OTPYTY, IO MICTHTh TOKCHYHI
nenTuau, Mo ckiany skux Bxoaath 10 — 50 amMiHOKMCIOTHMX 3ailumiKiB. B opraHismi Moirocka
Ko>kHOTO BHAY yTBOpIo€eThess 100 — 200rakux menTuiiB, XapakTepHUX came i Heoro. IloTpanuBim
B OpraHi3Mi >KEepTBH, BOHM YMHSTH CEJCKTUBHHH BIUIMB Ha KOHKPETHWH THUN 1OHHUX KaHAJiB,
peluenTopiB HeHpOTpaHCMITEpiB ab0 MeMOpaHHHX TNEPECHOCHUKIB OCTaHHIX. 3Ba)KAIOYM HA BEIUKE
PI3HOMaHITTA TOKCHYHUX MNENTHAIB, SKi MPOAYKYIOThCS MoJtockamMu CONUS KOXKHOTO OKPEMOTO
BUIY, MOXKHA OUIKyBaTH, IO TBApPMHAMH JAHOTO POAY YTBOPIOIOTHCS 3arajloM JEKilbKa IECSTKiB
THCSY OTPYHHUX crioiyK. Momtockr CONUSBUKOPHCTOBYIOTH X 11032 MEKaMH OpPraHi3My (€K30T€HHO)
JUTs 3a0e3TeUeHHs peanizamii Xap4oBUX NOTped Ta 3aXHUCTy BiJl BOPOTiB 1 3rafiaHi TOKCHYHI MENTHIH €
Ba)KJIUBUMHU €KOJIOTTYHMMU YMHHUKAMHM. 1X Pi3HOMAHITTS MIBUAKO 3pOCTa€, MPO LIO CBiIYaTh JaHi
MOJICKYJISIPHOTO aHaJi3y I'eHiB, Y SKHX MICTUThCS iH(opMalis nmpo Ha3BaHi nentuau [4-8, 10-13, 15].

CuHepriuHa [isi B OpraHi3Mi XKepTBH TOKCHYHHX NENTHIB, YBeAeHUX Momockom Conus Ha
YYTJIMBI 0 HUX CTPYKTypH 3ale3neuye edekTuBHEe momoBaHHS. Tak, y puOH, IO BHsABUIACS
ypakeHoro moirockoM C. purpurascenscrovyaTtky HacTae MUTTEBE pi3ke 30yKEHHS HEpBOBOI
CHCTEMH, L0 OTJIYIIY€E >KEPTBY, a MOTIM 3 MEBHUM JAaTEHTHUM IIEPIOZOM PO3BHUBAETHCS OIOKYBaHHS
HEPBOBO-M’ 5130BO1 Iepeadi, BHACIIIOK YOTO MPUIHHAETHCS BAHUKHEHHS OTSHIIATIB il M s131B [14].

Momtocku CoONUS, mo 3a3BUYail KHUBJIATHCA PUOOI0, MOXYTHb BpaKaTH JIOAUHY, SKIIO Ta
HEeoOepe)KHO JOTOPKHEThCs 10 HUX [15]. e cynmpoBomKy€eThCs Y MOCTPAKAATIOTO CHIBHUM 0OJIEM Y
MICIl yKOJIy, OHIMIHHSAM CIOYaTKy NpPWIETNIMX TKaHWH, & TMOTIM CKEJIETHHX M s3iB, 30Kpema
KYBaIbHUX, MIMIYHHMX, M S31B KiHIIBOK, IMOPYIICHHAM KOOpPIHMHALIl pyXiB, CIyXy, 30pY, a SKIIO
PO3BHHETHCS Mapaiiy IuXalbHUX M’ sI31B, TO MOYKE HACTATH CMEPTh.

TokcnyHi menTHAM, WO TPOXYKYIOThCsl MontockaMu CONUS BuCOKOadiHHO 3B SI3YIOTHCS 3
BIJMOBIAHUMHU CTPYKTypaMHd B OpraHi3Mi >KEPTBH, 30KpeMa iOHHUMH KaHalaMH, pelenTOpaMu,
Oi1KaMU-TIEpEHOCHUKAaMH KIITHHHOI MeMmOpanu. 3a ocoOnuBOCTAMH OydOBHM 3rajaHi TOKCHYHI
NENTUAN TOAUISIOTh Ha ABi TpyNH. B mepiry BXOISTH CIIONYKH, IO MIiCTATh ACKUIbKa TUCYIb(ITHUX
3B’S13KIB (TaKMX MENTHAIB OLIBLIICTH, IX HA3MBAaIOTh KOHOTOKCHHAMH), a B JPYry — TUIBKH OJUH
aucyabdiqHu 3B’ 530K a00 HE MAIOTh JKOJHOTO (TaKMX MENTHAIB MEHIICTh). Kpim TOro, TokcHuHi
NEeNTUAN TOAUISIOTh Ha ASKUTbKA “CcyneppoauH”’, KOXHA 3 SIKMX BKJIIOYae okpeMi “ponunn’. Ilentumn
omHiei  “cymeppomuHM”  CXOXi 3a  pO3TAallyBaHHSIM  ITUCTETHOBMX  3alUIIKIB 1  3a
BHUCOKOKOHCEPBATUBHOIO CUTHAIBHOIO MOCHIIOBHICTIO Y iXHIX MONEpeAHUKiB. [lenTuay KOHKpETHOI
“pomuHn” Takoi “cyneppoAMHH’ XapaKTEpU3YIOTbCA TINBKH IM TNPUTAMaHHUMH BIIACTUBOCTSAMH
aucyabdigHuX 3B S3KiB 1 (hapmakooriyHoi akTuBHOCTI [11, 15].

Ortpyra 3raganux mMoitockiB CONUS,I0 MOJIOIOTE Ha puod, 3a0e3nedye: 1) MUTTEBE 30y KESHHS
HEPBOBOI CHCTEMH KEPTBH 32 PaxyHOK Aii pPi3HMX KOHOTOKCHHIB. OJOKaTOPIiB MOTEHIaN3aleKHUX
KaJi€BUX KaHAJTIB; CIIOJYK, SIKI 3aTPUMYIOTh 1HAKTUBALIIO TIOTCHI[IaI3aJIC)KHUX HATPIEBUX KaHAIIB; 2)
OJIOKYBaHHS HEPBOBO-M A30BOi Iepenadi 3 PO3BUTKOM IMOBHOTO Mapajivy >KepPTBU 3a paxyHOK Aii
pi3HUX  KOHOTOKCHHIB:  KOHKYPEHTHHMX  AaHTaroHiCTiB  MOCTCHHANTHYHUX  HIKOTWHOBUX
AlCTUIXOJIHOBUX PELENTOpiB, HEKOHKYPEHTHHX aHTAroHICTIB MOCTCHHANTHYHHUX HIKOTMHOBHX
AllCTUIXOJIHOBUX PELENTOpiB;, ONOKATOpiB MOTEHUiad3aIe)KHUX KaJbli€eBUX KaHalliB HEPBOBHX
3aKiHYeHb, BHACIIOK YOTrO MOPYIIYEThCS KBAHTOBAa CEKpeLis HEHpOTpaHCMiTepa 3 HEPBOBHUX
3aKiHUCHb; OJIOKATOPIiB MOTEHIIAM3aIC)KHUX HATPIEBHX KaHAJIB IMOIEPEYHO-TIOCMYTOBaHUX M SI3iB
[14, 15]. Xoua npucyTHI B KOHKPETHI OTPYTi HENTH/IHI TOKCHHU 10 Pi3HOMY BIUTUBAIOTh HA OPTraHi3M
JKEPTBH, TPOTE MilOTh BOHM CHHEPriYHO HAa Mpe- Ta IOCTCHHANTHYHI CTPYKTYpH, IOB'sA3aHi i3
3a0e3neueHHsIM HEPBOBO-M’ s130B0i nepenadi. Lle no3Bosnsie monrocky ConusedekTHBHO MOJIOBAaTH Ha
puoy, KOO BiH YKHBUTHCS.
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Ckiaz OTpYTH KOXKHOTO BUAY MOtockiB CONUSE yHIKaIbHUM 32 HA0OPOM TOKCHYHHX MENTH/IIB
[9, 11]. BoHu BHKOPUCTOBYIOTHCS JJIsl 3a0e3NeUeHHs €)EKTUBHOTO Tapai3yBaHHs caMe THX TBAapHH,
Ha AKUX B JaHMH 4ac momoe Moimock Conus Ilpore y pi3HI CE30HM CKIaa OCTaHHIX MOXKeE
3MiHIOBAaTHUCS, III0 3yMOBJIIOE HEOOXiIHICTh MPOAYKYBaHHS MOJIOCKOM TOKCHHIB CaMe 3 ypaxyBaHHSIM
NOTCHUIHHUX JKEPTB, SKI MOXKYTh CTAaTH JUII HBOTO JKEPEJIOM JKUBJICHHS. Y TBapUH Pi3HUX BUIIB €
BiIMIHHOCTI B OYyZOBi 10HHHX KaHaIiB, CYOOAWHUIb PELENTOPiB HEHPOTPAHCMITEPIB Ta MEMOPAaHHHUX
TpaHCHOPTEPiB, TOMY il Mositocka CONUSIKUTTEBO Ba)KIMBUM € YTBOPEHHS TOKCHYHMX MENTHIIB,
CHeIM(IYHUX JI0 CTPYKTYp came MOTEHIiHHOT xkepTBU. Lliero 00CTaBUHOI MOXHA TMOSICHUTH CYTTEBI
BIIMIHHOCTi, BHSBJICHI B Pi3HI CE€30HU, B SIKICHOMY Ta KUIbKICHOMY CKJaJi OTPYTH MOJIOCKIB
C. vexillums oxniei konkpetHoi ainstHku [liBnenHo-Kuraiicekoro mopst [15].

YTBopeHHs MomockaMd CONUS KOJOCAIIBHOTO PI3HOMAHITTSI TOKCHUYHUX MENTHAIB MOXHA
po3rIIsiIaTH K NpUKiIa] epEeKTHBHOI CTparerii OlnepaTHBHOTO pearyBaHHS Ha 3MiHHM MOTEHIIMHUX
JDKEpeNl Xap4yoBHUX pecypciB, BOPOTiB 1 KOHKYPEHTIB, IO BiAOYBalOTbCA B HABKOJHIIHHOMY
CEpelOBHILI, 30KpeMa B EKCTpeMalbHill (opMi BHACTIZOK KIIMATUYHUX 3MIiH Ta TE€OJOTIYHHX
karactpod [11]. 3 mum Moxe OyTH MOB’sA3aHe Haa3BUUaiiHe BHOBe OararcTBo poay Conus./lns
KO)KHOTO BHIY TBapWH € NpUTaMaHHa HOMY €KOJIOTiYHa Hillla, BiAMOBIAHUN CHEKTp Oi0THYHHX
3B’ A3KiB, 1[0 MOXKE OyTH MIATPYHTSIM Ui MOSCHEHHS MPUHIMIIOBUX BiIAMIHHOCTEH y CKJIaIi OTPyTH
pi3HUX BHIIB MomtockiB poxy CONUS.€ mincTaBu po3riisgaTH Taki BiAMIHHOCTI SIK BiAJ3epKaleHHS
TOTO CIEKTpa >KEPTB, BOPOTiB Ta KOHKYPEHTIB, 110 TPAIUIAIOTHCS B apeajli MOIUpPEHHs] KOHKPETHOTO
Buay Conus

Tokcnuni nentuan MomockiB CONUS XapaKTepU3yIOThCs AyKE BHCOKOIO CENIEKTUBHICTIO Jii.
Hampuxian, 9yTiuBicTh MOTEHIIAT3AICKHUX KaNbIieBUX KaHamiB N-Tuy 10 OJIOKYBaHHS JIESKAMHU
KOHOTOKCHHAMH Yy CTO MiNBHOHIB pa3iB OiNblIa, HIX y MOTEHMiald3aJIe)KHUX KalbLi€BUX KaHAaJiB
igmmx tumiB [11]. Jyxe 3HauHa BHOIPKOBICTH il TOKCHMYHMX TENTHAIB, IIO HPOIYKYHOTHCS
Momrockamu CONUS 103BOJISIE PO3MIIAAATH i CHOIYKH SIK JPKEPEIIo NOTEHIIHHUX JTiKapChKUX 3ac00iB.
[Ipu upoMy cif 3ayBa>KUTH, IO BaXJIMBOIO XapPaKTEPUCTHUKOIO TOKCHYHOCTI Ti€l YM 1HIIOI pe4OBHHU
€ 71032, B SIKili BOHA 3/1aTHA BUSBIIATH KOHKPETHY IO B OpraHi3Mi, 0 SKOT0 MOTpanuia, a BeIMYrHa
TaKol JI03H 3aJICXKUTh BiJl CIIOCOOY yBEIEHHS BiIOBITHOI PEYOBUHU B I OpraHi3M, HOro BiKOBHX,
CTaTeBUX, IHAUBIAyaTbHUX OCOOIMBOCTEH, META0ONIYHUX MTEPETBOPEHD KCEHOOIOTHKA B HHOMY.

JocniKeHHI0 TOKCHYHUX NEeNTUAIB 3 OTPYTH MoitockiB ConusScrpusie Te, mo 0arato 3 HUX
MicTUTh Jumie Oinst 20 aMiHOKUCIIOTHHX 3JTUIIKIB, 3aBISKH YOMY 3raJlaHi MeNTHIA MOXHA BiTHOCHO
JIETKO CHUHTE3yBaTd B jabopaTopHux ymoBax [15]. Cepen Ham3BHYaiHOTO Pi3HOMAHITTS TOKCHYHUX
NEeNTUAIB, BUAIIEHUX 3 OTPYTH MomockiB CONUS ¢papMakoIOTiyHi BIACTUBOCTI AOCIIIKEHO y MEHIIE
HDK OJIHOTO BiJICOTKa, IPOTE BXKE OKPECICHO KOJO CHOIYK, [0 MOXXYTh BUSIBUTHCS KOPUCHUMH SK
MOTCHITIHHI JiKapchKi 3aco0u. [TomMik HUX € Taki, [0 BUBYAIOTHCS 1 BBAKAIOTHCH MEPCICKTUBHUME
JUIsl JTIKyBaHHS emijerncii (peecTpyerbest B3aemopis 3 peuentopamu N-mertwin-D-acmaprary), mwis
3HeO0O0MIOBaHHS (PEECTPYEThCS B3a€MOJiSl OJHUX 3 TOTCHINIAT3aJIC)KHUMH KaJbI[ieBUMU KaHamamu N-
TUIY, APYTUX — 3 pEUeNTOpaMH HEWPOTEH3HWHY, TPETiX — 3 IMEePEHOCHUKAaMHU HOpalpeHaliHy,
YEeTBEPTHX — 3 MOTCHIIAT3aJICKHUMHE HATPIEBUMHU KaHAlaMy 30yUIMBHX MeMOpaH), /Ui OMOMOTH
XBOPHM 3 iHpapKTOM MioKapa.

OpHi 3 TOKCHMYHHMX TMENTHIIB, BHUAUIEHHX 3 OTPyTH MojrockiB CONUS mpoxoasaTsh
periiaMeHTOBaHI JOKIIHIYHI JIOCHIKCHHS, 1HII — BIiJNOBiIHI e€Tamu KIIHIYHUX JOCHTIKEHb, a
CHUHTETHYHHMU TENTH] 31KOHOTiZ, OyZ0oBa SKOTrO Taka cama, SIK Yy OJHOTO 3 KOHOTOKCHHIB 3 OTPYTH
momrocka C. magusino noioe Ha puod, BiKE 3aCTOCOBYETHCS B MEMYHIHM MPAaKTHLI AJISl yraMyBaHHS B
JIOAUHU XpoHiuHOTO 6o0mro [11, 16, 17].3a 70MOMOro0 iIMITTAHTOBAHOI MOMITH 3iKOHOTI/T BBOASAThH
MiJ] CIMHHOMO3KOBY OOOJIOHKY XBOPOTO 1 II¢ CTBOPIOE MOXJIMBICTH JJsi  0e3mocepemHbol il
mperapary Ha TOTEHIiaI3alleXkHl KanbilieBi kaHa N-THITy, JTOKaJli30BaHI B HEPBOBUX 3aKiHYCHHSX
BOJIOKOH TUMIB A-nenbTa Ta C, mo po3mimeni y mnactuakax [ ta Il mopcanbHUX KOPIiHLIB CIIMHHOTO
MO3KY.

3Bakarouu Ha 3a3Ha4yCHE BHILE, aKTyaJbHUM € BUCBITICHHS Yy mpoueci (axoBoi MmiAroTOBKU
CTYACHTIB BUIIUX MEAWYHUX Ta (apMaleBTUYHUX HABYAJIbHUX 3aKJIAAiB MUTAHHS MPO OTPUMAHHS 3
orpytT MomrockiB CONUS 0i0N0TiYHO AaKTHBHUX CIIOJIYK Ta BHBYEHHS IX BIIACTHBOCTEH SK
MNOTCHLIHHUX JIIKAPCHKHUX 3aCO01B.
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HannonansHbINM MEAUIIMHCKANR YHUBEpCcHTET MMeHH A. A. boromosena, Kues

TOKCHUYECKMUME IIEIITUbBI MOJIJIIOCKOB CONUSKAK 3KOJIOTUYECKHUE ®AKTOPLHI U
TIOTEHIIMAJIBHBIE JIEYEBHBIE CPEJICTBA

B craTthe akieHTHpyeTCS BHUMaHHE Ha SOBHTHIX MoJumtockax CONUS Ha pOJIM MX TOKCUYECKHX
MENTHIOB KaK JKOJOTHYecKuX (akTopoB. OCBEIIAlOTCS IyTH ACHUCTBUS TOKCHHOB B OpraHU3ME.
OO0cyx1al0TCs TOTEHITUAIEHBIC BO3MOXKHOCTH WX MPUMEHEHHUS B MEJIUIIUHE.

Knioueevie cnosa: sdosumvle MOMMOCKU, IKONO2UHECKUE (HAKMOPbI, MOKCUYECKUe Nenmuobl, MEXaHu3mbl
oeticmeusi MOKCUHOS.
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TOXIC PEPTIDES ORMOLLUSCS CONUS AS ECOLOGICAL FACTORS AND POTENTIAL
MEDICAL DRUGS

The article emphasizes the poisonous moll@osus the role of their toxic peptides as ecological
factors. The mechanisms of toxins action in theanigm are highlights. The potential possibilitiés o
their usage in medicine are discussed.
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