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MukposiiepHbIii TecT KAk MeTO/ onpe/ieJieHUs] Ce30HHOH M3MEHYUBOCTH
IUTOTeHeTHYeCKHUX MOKa3aTesell y MIeKONUTAIOIMX

Oxcana Kosanesa, Hagexna Ko6osesa, Enena bypno, Tatestaa I'tasko

Micronuclei test as method of definition the seasonal alteration of cytogenetic characteristics in
mammals. — Kovalova O.!, Kobozeva N.!, Burdo 0.?, Glazko T.' —The analysis of cytogenetic
anomalies frequency in peripheral blood cells at different mammal kinds show that evaluation of chro-
mosomal apparatus destabilization may depend on season (as for cattle), especially by such character as
erythrocytes with micronuclei. The frequencies of cytogenetic anomalies may also depend on genotypic
component (established for laboratory mice).
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I'eHeTnueckasi 00yCIOBIEHHOCTh (PYHKIMH HEHPOIHIOKPHUHHON W MMMYHHOU CHUCTEM, BIIHSIO-
masi Ha YacTOTy BO3HUKHOBEHHSI U DJIMMUHAIMHM KIETOK C HUTOTEHETHYECKUMHU AHOMAHSIMH
OCJIOXKHSIETCSI TEM, YTO COCTOSHHE M PEAKTUBHOCTh CAMMX 3THUX CHCTEM HMEIOT IIUPOKYIO0 H3MEHUH-
BOCTb B CBSI3U C CE30HOM. T0 ecTh, pe3ynbTaThl OIIEHKH YacTOTHl BCTPEUAEMOCTH KJIETOK C pa3iny-
HBIMH THUIIAMH ITUTOTCHETHYECKUX aHOMAJIMA U B KOHTPOJIBHBIX YCIOBHUSX, U MO/ BIMSHUEM JKCIIe-
PUMEHTAIBHBIX BO3JCHCTBUII MOXET CYIIECTBEHHO 3aBHCETh OT CE30HA IPOBEJCHUS KCIEpUMEH-
ToB. Ce30HHBIC M3MEHEHHsI CONMPOBOXKAAIOTCS TIyOOKMMHU (PU3MOJOTHYECKHMH INEPEecTpOiKaMu B
JIeSITEITBbHOCTH JKelle3 BHYTPEHHEH CeKpeluH, IONOBBIX JKeJe3, CoCTaBa KpoBU U T. 1. IIpoBeneHo
HCCIIEIOBaHKE TIO BIUSHHUIO CE30HHOIN M3MEHYMBOCTH HA YPOBEHb JIMMUIHBIX MEPOKCHUIOB U INIIOTA-
THOHO-TIEPOKCUAA3HONW aKTMBHOCTH B TKaHSX HOPMAJIBHBIX U aJpUaMHUIIUH-00pabO0TaHHBIX MBIIIEH
(Silvano, 1994). B cepaiie ypoBeHb JHUMUIHBIX MEPOKCHIOB M TIIIOTATUOHO-TIEPOKCHIA3HON aKTHUB-
HOCTH B HOsIOpe, Jiekabpe U siHBape ObL1 OoJiee HU3KUI 4eM B pyrue Mecsibl. B TeueHune Toro xe
CaMoro IMepruosa, ypOBEHb JIMIMHUIHBIX MEPOKCHAOB OBLT BHIIE, a TIIOTATHOHO-TIEPOKCHAA3HAS aK-
THBHOCTh HIDKE B CEpJIEe MBIIMEH mocie oOpabOTKH aJpuaMHUIIMHOM. ABTOpP MpEANoiaraeT, 4To
BBI3BaHHAS aJIPUAMUIIMHOM KapJIHOTOKCHS CBS3aHA C MOBBINICHHBIM YPOBHEM JIMITUIHBIX MEPOKCH-
JIOB B CEpJIIIE MBIIIEH, KOTOPBIA BCTPEYAETCS Yallle 3UMOil.

CyuiecTBoBaHUE TOJJOBOI U CE30HHOM 3aBUCUMOCTH YaCTOT BCTPEYAEMOCTH PA3IMYHBIX LIUTO-
TeHETHYECKHX XapaKTepPHCTHK IMOKa3aHO B psje pabor. Hanpumep, y uesoBeka ONMcaHO Haludne
TOJOBOH U C€30HHOM U3MEHUMBOCTH YaCTOT BCTPEUAEMOCTH LIUTOT€HETUYECKUX aHOMAJUi B coMa-
tueckux kierkax (Rubes, 1991, Anderson, 1991). Hexoropsle aBTOophl 00pamialoT BHUMaHHE Ha
TO, YTO MaKCUMAaJIbHOE KOJIMYECTBO XPOMOCOMHBIX abeppanuii 3ahpuKCHpoBaHo B AeKadpe U sHBape,
a MUHHMallbHOe — B ceHTs10pe u okTsa0pe (boukos, 2001). B uccienoBanusx Apyrux aBTopoB 00-
Hapy>Xe€HO, YTO MaKCUMaJIbHBIH YPOBEHb a0EPPaHTHBIX KJIETOK 3aUKCUPOBAH B OCCHHHUH MEPHOJ, a
MHUHUMaJbHBIN B BeceHHHH (Rubes, 1991). VccnenoBannio ce30HHOM 3aBUCHMOCTH COMaTHYECKOTO
MyTareHesa B JIUTepaType yAeJIeHO Majo BHUMaHus. IMeroliyecs JaHHbIE IOJIyYeHbl HA OCHOBAHUU
nojcyera abeppaHTHBIX KJIETOK mepudepuueckoil kpoBu. OIHAKO 0 CHX IOp HE NMPOBEAEH KOM-
IUIEKCHBIN aHaIM3 4acTOT BCTPEUYaeMOCTH Pa3INYHbIX IUTOT€HETHUECKUX XapaKTepUCTHK. B cBs3u ¢
9THM, LIEJIBIO Haleil paboThl ObLI LUTOTCHETHMYECKUH aHaiu3 KIETOK Nepu(epudecKkoll KpoBH Y
IpeJCcTaBUTENeH KPYIMHOro poraroro CKOTa FOMIUTHHCKOW MOPOABI U KIETOK KOCTHOTO MO3Ta y JIH-
HEMHBIX MBIILIEH, B3STHIX B aHAJIN3 B Pa3HbIe CE30HBI UCCIIEN0BaHHUS.
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Mamepuanst u memoosl. BEIIIOTHEH INTOTCHETUUECKUH aHAIN3 B Ma3KaxX KPOBH YEPHO-TECT-
PBIX TOJNIITHHOB 13 4-X X03sicTB: «CTenHoe» [lonraBckor 001. (34 3k3.), «[laceunoe» XMenbHUII-
Koit 06 (15 ronos), Arpodupmsr «KueBckas» Makaposckoro paiiona, Kuesckoit 00:1. (30 romos),
a takxe «J[3BuHKOBe» Kuerckoit 00:1. (7 rosoB). PaccMarpuBaiy 4acTOTY BCTPEYaEMOCTH CICIYIO-
IIMX [MTOTEHETHUYECKUX XapaKTePUCTHUK: JPUTPOLUTOB ¢ MHKposapamu (OMS), omgHOsIAEpHBIX
mumoonutoB ¢ Mukposiapamu (JIMA) u nysinepHbix aumdonmrtos (JI) (B %o). st uccnenoBanums
CE30HHOM M3MEHYHMBOCTH OOBEAMHEHBI TAKXKE MOJTYyYCHHBIE paHee JaHHbIE [0 MUKPOSJICPHOMY Te-
CTY K KJIETKaX KOCTHOTO Mo3ra y Mebiieit auauit BALB/c (31 3k3.) u C57BU/6 (29 3k3.).

VY KOpoB Kammo nepudepudecKoil KpOBH pa3BOAIH (QH3HOIOTHIeCKHX pacTBopoM (1:1) n Ha
MPEAMETHBIX CTEKJIaX TOTOBMIM Ma3Kd. Ma3kn (PMKCHPOBAIM METHIOBBIM CIIUPTOM U BBICYIIHBAIH
IPY KOMHATHBIX YCJIOBHSAX, 3aT€M OKpAaIIMBaIM KpacureneM [ 'mm3a. Y Mblmel 4acToTy OZHOSAAEP-
HBIX JUMQormToB ¢ Mukposapamu (JIMA), nBysaepubix mmumdonutoB ([J1), amonto3nsix (A) u
nemsiaxes kietok (MU) (B %o) moacunThIBaIM Ha Mpemnaparax KOCTHOTO MO3ra B KJIETKaxX, coXpa-
HUBIINX OUTOIDIa3My. s aHaIM3a KJICTOK HCIIOIb30Balll OMHOKYJIIPHBIN MHKpockon ¢upmsl Carl
Zeiss Jena mpu yBemmaernd B 1000 pa3. JJocToBepHOCTh pa3induii OLIEHUBAIH IO KpUTepHio CTbio-
neHTta. MHdopmanust o 3arpsisHEHHH TEPPUTOPHH IMOIyYeHA M3 ATiaca paJualliOHHOTO 3arpsi3He-
Hus (2002).

Pezynemamut u o6cyscoenue. IlomydeHHbIC TaHHBIE YAaCTOT BCTPEYAEMOCTH BBIIIE MEPEUUC-
JICHHBIX XapaKTEPUCTHK y MPEICTaBUTENEH TONMITHHCKOW MOPOJIBI M3 Pa3sHBIX XO3SICTB YKpauHbI,
B3ATHIX B @HAIN3 B Pa3HbIC CE30HBI MCCIENOBAaHMSA, NPeACTaBIeHbl B Tabn. 1. OOHapyxeHo, 4TO y
*KuBOTHEIX AD «KueBckasy» (3uMoi) gacToTa BeTpedaemoctd sputpouutoB (OMS) (P<0,001) u
mmMpormror ¢ mukposiapamu (JIMA) (P<0,05) mocroBepHO HIKE, YeM y )KUBOTHBIX W3 TpeX APY-
THX X03HCTB (JieTtoM). YacToTa BcTpeyaeMocTH ABYsiepHbIX uMbonnTo (1JI) Takxke gocTtoBepHO
HIDKe y )KUBOTHBIX AD «Kuesckasy (3uma), ueM B xo3siicTBe «CremHoe» (i1eto) (P<0,001), omrako
HE OTJIMYAeTCs M0 3HAYEHHSM OT >KMBOTHBIX U3 Xo3siictBa «Ilaceunoe» (puc. 1). [ToBblienHas va-
CTOTa BCTPEUaeMOCTH IBYysaepHBIX KieTok (JI) u mumdormror ¢ mukposapamu (JIMA) B mepude-
pHYECKOH KpPOBH JKMBOTHBIX XO03siiicTBa «CTEHmHOE» MOXET OBITh CBsi3aHa ¢ HeONaronpusTHHIMU
YCIOBHSMU CofepkaHus. 3BecTHO, 9TO YpOBeHb 3arpsa3HeHus mous [lonaraBckoit 061. mesnemM—137
BhIIIe, yeM XMenbHukor oo, (Koamsosa, 2003). OTiindre )KUBOTHBIX M3 X03sicTBa «CTEITHOE»
OT )KMBOTHBIX U3 JAPYTHX XO3SIHMCTB 110 BCTPEYaeMOCTH ABYsAAepHHIX JuMponnToB (JJI) n mumdonn-
ToB ¢ MuKposiapamu (JIMS) mMoxer OBITH O0YCIIOBIIEHO TE€HOTOKCHYECKUM Bo3neiicTBreM Cs-137.
Taxum 00Opa3omM, yacToTa BCTPE4aeMOCTH 3PUTPOLUTOB C MUKPOSAPAMHU, OUYEBH/IHO, SBISIETCS MOKa-
3aTesieM, HanOoJlee pearnpyronieM Ha Ce30HHbBIE H3MEHEHHUSL.

Tabmuma 1. Kommaectso spurponuros (OMS) u mumdormroB ¢ Mukposapamu (JIMS), a Taxke ABYsSAEPHBIX
mmMponmTos ([JI) Ha 1000 KII€TOK Y YepHO-TIECTPHIX TOJIIITHHOB U3 PAa3HBIX XO3SHCTB

X034HCTBO | oM | JJ1 JIMSL | Jara B3aTHS
«ITaceunoe» 5,7£0,5 2,3+0,5 2,0+0,3 20.06.2003
«CrternHoe» 5,3+0,2 5,84+0,5 3,2+0,4 04.06.2003
AD «KueBckas» 1,1£0,2 2,1+0,1 1,9+0,2 19.01.2005
«JI3BUHKOBY 6,0+0,5 — — 23.08.1991

Tabmmma 2. Ce30HHAsT M3MEHYMBOCTH YAaCTOT BCTPEYAEMOCTH Pa3HbBIX XapaKTEPHCTHK MHUKPOSJIEPHOTO TECTA B
KJIIETKaX KOCTHOTO MO3Ta y MOJIOBIX MbImei (3 mec.)

Jlunus Ceszon Kon-Bo Yacrora Ha 1000 ogHOs IEpHBIX JeHKOIHATOB (%0)
JKMBOTHBIX JIMS | JUL | MmuTo308
BALB/c  sHBapp—anpens 1998 . 5 9,0+1,1 5,8+1,2 6,6£1,3
BALB/c ntonb 1998 1. 10 4,0+1,0 2,240,5 4,810,5
C57Bl/6  mapt—ampens 1998 . 5 5,6£0,9 3,4+0,6 5,4+1,0
C57B1/6  wmromb 1998 1. 9 3,7£0,7 1,840,5 6,5+0,7
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Puc. 1. Ce30oHHbBIE H3MEHEHHS YacTOT BCTpedae-
0 moctu DM, JJJI u JIMSI B xietkax nepudepu-
HIOHB aBIVCT SHBADb YEeCKOI KPOBHU Y YEPHO-TIECTPHIX TOJIIMTHHOB.

Tabmuma 3. Ce30HHAs U3MEHYMBOCTD YaCTOT BCTPEYACMOCTH Pa3HBIX XapaKTEePHCTHK MUKPOSJIEPHOTO TECTa B
KJIETKaX KOCTHOTO MO3ra y cTapsIx Mblmreit (12 mec.)

S Tox Kon-Bo YacroTa Ha 1000 ogHOsIEpHBIX JIGHKOIUTOB (%0)
JKUBOTHBIX JIM | JUT | MUTO30B | aronTo308
BALB/c oKTs6ps 1997 2 1,6£1,3 4,31£0,3 3,3£2,7 1,5+0,5
BALB/c anpens 1998 9 4,0+1,4 1,5+0,4 1,7£0,5 1,6£0,3
C57Bl/6 ceHTs0ps 1997 2 5,840,2 3,0+1 1,1£0,8 2,6+1,3
C57Bl/6 sHBapb 1998 3 5,940,6 2,4+1 5,940,4 1,8+0,8
C57Bl/6 anpess 1998 5 4,2+0,7 1£0,3 0,7£0,2 0,7+0,2

Tabmuma 4. ['ogoBasg U3MEHUYMBOCTH YaCTOT BCTPEUAEMOCTH PA3HBIX XapaKTEPUCTHK MHKPOSIEPHOTO TecTa B
KJIETKaX KOCTHOTO MO3Ta y MOJIOJIBIX MBIIICH

Kon-Bo Uacrora Ha 1000 ogHOsIAEpHBIX TeHKOIUTOB (%0)
JInaus Ton
JKUBOTHBIX JIMA | JAJT Mmuro30B
BALB/c  suBapp—ampens 1998 5 9,0+1,1 5,8+1,2 6,6%1,3
BALB/c  ¢despans 2003 5 4,240,8 5,6£0,8 2,6£0,5
C57Bl/6  mapr-ampens 1998 5 5,6£0,9 3,440,6 5,4%1,0
C57B1/6  mapt 2003 5 3,8£1,2 6,8+1,1 5,0+£2,3

MpImmieid 1abopaTOPHBIX JTHHUHM Pa3BOIAT B YCIOBUSIX BUBApHs, IIPH ATOM HA MPOTSHKSHUH Ce-
30Ha HE M3MCHSCTCS PEKUM IUTAHUSA U cojiepkaHus. [1oaToMy, H3ydast Ce30HHYIO H3MEHIHBOCTH Ha
7m1a00paTOPHBIX KUBOTHBIX, MOXKHO MOJYYHUTH HanOoiee 00BEKTHBHBIC NaHHBIC. B Tabmume 2 mpen-
CTaBIICHBI TAHHBIE MUKPOSACPHOTO TECTa B KJIIETKaX KOCTHOTO MO3Ta y MOJOABIX MBIIICH JTHHUN
BALB/c u C57Bl/6, B34THIX B aHaIH3 B 3MMHE-BECCHHUH ¥ JIETHUH MEPHOA. Y MOJOIBIX KHUBOTHBIX
4acTOTHl BCTPEYAEMOCTH JISHKOIMTOB ¢ MUKposiipamu (JIMSI) u nBysaepHbix nerikormTos (JISJ1) y
o0enx JIMHWI HWKE B JICTHUH INEpuoJ, MO cpaBHEHMIO ¢ 3uMHHM (y smHun BALB/c — JIMS
(P<0,01), A1 (P<0,05), y tuanu C57B1/6 — ST (P<0,05). Y crapbix >kuBoTHBIX TuHUKM BALB/C
B BECEHHUU MEPHO]] YacTOTa BCTPEYAEMOCTHU JABYSAJICPHBIX JIEHKOLMTOB JOCTOBEPHO HUXKE, YEM OCE-
Hbi0 (P<0,001). ¥ wmprmeit muaun C57BL/6 B 3MMHUIA TEpHOA YaCTOTa KICTOYHBIX JICIICHUNA CTaTH-
CTHYECKH JJOCTOBEPHO BEIIIE, YeM B ipyrue ce3oHs! (P<0,05) (tabm. 3).

BaxxHO OTMETHTH, YTO B OJIMH M TOT K€ CE30H, HO B Pa3HbIC rojia B3ATHUS MPOO, TaKkxke HAOIIO-
JTAETCSl U3BMEHYMBOCTh YaCTOT BCTPEYAEMOCTH IIUTOTeHETHUECKUX xapakrepuctuk. K 2003 roxy, mo
cpaBHeHHIO ¢ 1998 T., y MONOABIX MbIIeH 00enx TuHUNA 9acToThl JIMS n nensimuxcst KIeToK CHU-
xKaetcs, mpudeM y meimed muanu BALB/c cratuctruuecku nocroBepro (P<0,01 u P<0,05, coorBeT-
CTBEHHO), a yactoTa J[AJI yBenmmuuBaercst Tonpko y muauu C56B1/6 (P<0,05) (Tabdm. 4).

3akayenue

Ha ocnoBanun NMOJYYCHHBIX PE3YJIbTATOB MOXKHO CACJIATh CICAYIOIICC 3aKIIFOYCHUC!

1) y 4epHO-IIECTPBIX TOIIITHHOB TOJBKO YAaCTOTAa HPUTPOIUTOB C MUKPOSAPAMH UMEET CEe30H-
HYIO 3aBUCHMOCTb, IIPUYEM HaUMEHBIIIee UX YHCIIO HAOII0MaeTCs B 3SUMHHIN TIEPHOJ;
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2) y MOJNOABIX MBIMIEH O0CWX JIMHUK YacTOTHI JISHKOIUTOB C MHKPOSIPAMU H IBYSIACPHBIX
JEHKOINTOB IHUKIMYHO MU3MEHSIOTCSA B CBS3M C CE30HOM HCCICAOBAHHA, YMEHBIIASCH K JICTHEMY
TIepUOIy M YBEIMIUBAsICH K 3MMHEMY, M HIMEIOT TOJIOBYIO 3aBICHMOCTE;

3) y crapeix mblmeid muau BALB/c yactora BcTpeyaeMocTH IBYSICPHBIX JEHKOLUTOB TaKkKe
LUKJINYHO U3MEHSIETCS B CBSI3H C CE€30HOM HUCCIENOBAaHMS, YBEIMUYUBASICh K OCEHHEMY MEPUOLY U
YMEHBIIAACh K BECEHHEMY.
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