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BiusiHue MOCTOSIHHOTO OCBELIeHMSI M MEJATOHMHA HA KaHIEpOreHe3
JIETKUX, MHAYIMPOBAHHBIN YPETAHOM Yy MbIllIeH, U IKCNPECCUI0
YaCOBbIX I'€HOB M 0€JIKOB
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AkTyajabHocTb. llupkaguaHHble PUTMBI ABJISIOTCS MeXaHM3MOM aJaNTallMd K cMeHe AHS U Houu. Ha
KJIEeTOYHOM YPOBHE OHM MOAJIEPKMBAIOTCA 32 CYeT OCUMIISANNI TPAHCKPHIIUM YacOBBIX reHoB Bmall, 2,
Clock u Npas2, Per1-3, Cryl, 2; CHHXpOHH3AIlUsI PUTMOB B OPraHH3Me MPOMCXOAUT C YyYACTHEM KTOPMOHA
TeMHOTBI» MeJdaToHuMHA. HakoniieHbl Hajie:KHbIe JaHHbIE 0 TOM, YTO HAPYUICHUS] OHOJOTHYECKHX «YaCOB»
HAa KJETOYHOM M/HJIM OPraHM3MEHHOM YPOBHE CBSI3aHbI ¢ KaHIePOreHe30M, OJHAKO IKCIePUMEHTaIbHbIe
HCCJIeJOBAHUS B 3TOM HANPABJEHUHM OCTAIOTCH HeI0CTATOYHBIMH.

Heas. OueHnTH BJAMSIHHE TOCTOSTHHOTO OCBEIleHWS] M BBedeHHUs MeJaTOHMHA HAa XMMHYECKH WHAYLHMPO-
BAaHHbII KaHLEPOreHe3 y MbIIIeil M JIKCIPECCHI0 YACOBBIX IeHOB U 0€JIKOB B HOPMAJIbHOH M OILYXO0J1€BOil
TKaHHU JIerKoro.

Marepuajsl M MeToabl. OMyX0/u J1erkoro OblJM WHAYHUPOBAHBLI ypeTaHOM y 120 Mbllei-caMIOB JUHUHU
SHR. C nepBBIX CYTOK ONBITA ;KUBOTHbIE COAEPKAJIMCH NPH NOCTOSHHOM (LL) miaM cTaHZapTHOM OCBeIleHUH
(LD); nonoBHHA KUBOTHBIX NMPH KaXKA0OM CBETOBOM peknMe mosaydaja mejgatonnH (MT) e:xxenHeBHO B 103e
20 mr/n B TeyeHue 45 Helx ONbITA C NMTHEBOH BOAOI HOYBLIO. B KOHIE IKCIEpHUMEHTA OLEHUBAJM YacTOTYy U
MHOKeCTBEHHOCTh OIYX0JIel JIErKOro pa3JIn4YHbIX pasMepoB. JKcnpeccHio YacoBbix renos Clock, Bmall, Cryl
OLlEeHUBAJIM B 00pa3uax omyxoJjieil ¥ HOpMAJbHOM TKAHM JIETKOI0 ¢ ucnoab3oBanueM Merona IIIP B pexume
peaiibHOro Bpemenu; coaep:kanue 0enxkoB BMAL1, CLOCK, CRY1 u PER2 ompeaensiin ¢ noMombl0 HUM-
MYHOrucToxumMuu. CTaTucTudeckyo o0padoTKy AaHHBIX MPOBOAWIM ¢ moMollbio mporpamm MS Excel 2007,
GraphPad Prism 6.0 ¢ ucnoyib3oBanneM OOIICNPHHATBIX CTATHCTHYECKHX KPHTEPHEB.

Pesyabrarsl. Unci10 :KMBOTHBIX C ONMYXOJISAMH JerKoro coctasuio ot 89 no 100% B pasiuyHbBIX rpynmax.
OnyxoiM KPymHOro pasmepa (>2 MM) CTATHCTHYECKH 3HAYMMO Yalle HAOIIONAJIUCh Y *KUBOTHBIX rpynnbl LL
(62 onyxonu u3 294, 21,1%), yem B rpynne LD (59 omyxoJeii u3z 405, 14,6%, p=0,0245). Begenue 3K30reHHOro
MeJIATOHUHA NP MOCTOSTHHOM OCBelleHUM CTATHCTHYECKH 3HAYMMO YMEHBIIAJO0 YACTOTY KPYNMHBIX OMyXoJei
(28 omyxoJeii u3 320, 8,8%, p=0,0001 no cpaBHenuio ¢ LL). B HopMaJIbHOII TKAHM JIErKOr0 KUBOTHBIX, CO-
JAeprKaBIINXCS NMPHU MOCTOAHHOM ocBemieHuH (LL), Ob110 BbISIBJI€HO NMOBBILIEHHE OTHOCUTEILHOM 3KCNpeccuun
YaCOBBIX FeHOB N0 cpaBHeHUIO ¢ rpynnoid LD: Bmall B 3,1 pa3a (p=0,02) u Cryl B 3,6 pa3 (p=0,0002). dnxsa
reda Clock takux pasnuumii He oOHapyxkeHo. OTHocuTenbHOe conep:kaHue Oen1xkoB BMAL1 u CLOCK Bo
BCeX BAPMAHTAX ONbITA ObLIO BbILIE B aICHOMAX M aeHOKAPLHHOMAX 10 CPABHEHHIO ¢ HOPMAJILHON TKaHBIO.

BeiBoabl. BeisiBIeHO, YTO MOCTOSSHHOE OCBellleHMe NMPOMOTHPYeT pa3BHTHe XHMMHYECKHM WHAYIHPOBAHHBIX
onyxoJeil JIerkoro, a BBeJleHHe MeJaTOHMHA TOPMO3UT KaHLeporeHe3 NMpH MOCTOSIHHOM OCBellleHHH. YCTAHOB-
JIEHO, YTO B OMYXOJISIX JErKux cogepxanue OekoB-akTuBaropoB tpanckpunuuu BMAL1 u CLOCK Bo3pac-
TaeT MO0 CPABHEHHIO ¢ HOPMAJIbHOH TKAHBIO, TOINIA KAK MOBBIIICHHUS YPOBHS JKCIPECCHMN COOTBETCTBYIOIIUX
TeHOB B ONYyXOJISAX He Ha0/I101aJ10Ch.
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Introduction. Circadian rhythms are an adaptational mechanism to day-night cycle. At the cellular level rhythms are supported by oscilla-
tions of transcription of Bmall, 2, Clock and Npas2, Perl-3, Cryl, 2 clock genes; in the organism rhythms are synchronized with melatonin,
the «hormone of darkness». Reliable data have been obtained that disruption of biological «clocks» at the cellular and/or organism level are
associated with carcinogenesis, but the experimental results in this direction remain incomplete.

Aim. Assessment of the continuous lighting and melatonin administration effects on chemically induced carcinogenesis in mice and
expression of clock genes and proteins in normal and tumor lung tissue.

Materials and methods. Lung tumors were induced by urethane in 120 male SHR mice. Animals were kept at constant (LL) or
standard (LD) light; half of the animals received melatonin (MT) daily at 20 mg/l at night with water for 45 weeks of experiment.
At the end of the experiment, the frequency and multiplicity of lung tumours of different size were assessed. Expression of clock
genes Clock, Bmall, Cryl was assessed in tumor samples and normal lung tissue by real-time PCR; protein content of BMALI,
CLOCK, CRY1 and PER2 was determined by immunohistochemistry. Statistical data were processed using the programs MS Excel
2007, GraphPad Prism 6.0 with commonly used statistical criteria.

Results. The number of animals with lung tumors was between 89 and 100% in different groups. Large tumors (>2 mm) were more
frequently observed in LL group (62 tumors out of 294, 21.1%) than in LD group (59 tumors out of 405, 14.6%, p=0.0245). Administration
of exogenous melatonin at constant lighting statistically significantly reduced the frequency of large tumors (28 tumors out of 320, 8.8%,
p=0.0001 in comparison with LL). In normal lung tissue of animals kept at constant lighting (LL) the increase in relative expression of clock
genes in comparison with LD group was revealed: Bmall by 3.1 times (p=0.02) and Cryl by 3.6 times (p=0.0002). No such differences
were found for Clock gene. The relative content of BMAL1 and CLOCK proteins in all experimental conditions was higher in adenomas
and adenocarcinomas compared to normal tissue.

Conclusion. Constant lighting promotes the development of chemically induced lung tumors, and melatonin administration inhibits carcino-
genesis under constant lighting. The content of BMAL1 and CLOCK transcription activator proteins in lung tumors was found to increase in
comparison with normal tissue, whereas no increase in the expression level of corresponding genes in tumors was observed.
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