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VccrenoBaHne MOCBSIICHO H3YYCHUIO [IUPKAAHBIX PUTMOB M HapYLICHUH B UX paboTe ¢ MEJUKO-IHArHOCTH-
YECKO! TOUKH 3pEHHs B CBETE (POPMHUPOBAHUSI, PA3BUTHS H JICUCHUS] OHKOJIOTMYECKHX 3a0oeBanuil. 3y4eHs! up-
KaJ{HbIe PUTMBI H HX OHOXMMMYECKasi IPHpoaa. PaccMOTpeHBI OCHOBHBIC CTPYKTYpPHBIE KOMIOHEHTH! KIETOYHBIX
YacoB M MX y4acTHE B METa0OIM3ME KaK Ha KICTOYHOM, TaK U HA OPTaHU3MCHHOM YPOBHSIX. BBISBICHBI IPHHIHIIEI
B3aUMO/ICHCTBUS KJIETOYHBIX YacOB C BHEIIHEH cpe/loi 1 Haubosiee pacripocTpaHEHHbIE IIPUYMHBI COOEB B MX pa-
6oTe, CrIoCOOHBIC IPHBECTH K OHKOJIOIMYECKHM 3aboneBaHusM. OIeHeHa JIeCTPYKTUBHOE BO3/CICTBUE ITO3THETO
XPOHOTHITA HAa OPTaHNU3M Ha PA3HBIX YPOBHSIX OPraHH3aLMHU KUBOW MAaTEPHH, 3aIlyCKAIOIICe Psi[i OHKOTCHHBIX IPO-
rieccoB. OTMeUCHbI BO3/ICHCTBHS OT/ICIBHBIX KOMIOHEHTOB KJICTOYHBIX YacOB HA YCHIICHHE M IOJABJICHHE Pa3BH-
THS OITyXOJIeH. PaccMOTpeHBI BO3MOXXHOCTH AUArHOCTHKY OHKOJIOTHYECKUX 3a00JIeBaHHMIl 0 HApYIICHUIO B paboTe
onpeieI¢HHBIX OCIKOB KICTOYHBIX YacoB. VI3ydeHo mpuKiIagHOe 3HAYCHHE XPOHOOMOIOTHYCCKUX 3HAHMM u1st 60-
Jiee MOJTHOTO IIOHMMAHUs [IATOreHe3a ¥ N3MEHEHMH MeTabO0IMYeCKOi aKTHBHOCTU PAKOBBIX KJICTOK BO BPEMEHH, 4TO
B IIEPCIIEKTHBE IT03BOIUT OoJiee (()EeKTHBHO BO3IEHCTBOBATE HA OIYXOJIH FOpPa3io MEHBIIIMH JJ03aMH IIPEapaToB
U, CJIEIOBATENBLHO, C MEHBIIMMH NOOOYHBIMU d(P(EKTaAMU OT JICYCHHSI XUMHO- U (hU3HOTEepaIieH.
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ROLE OF CIRCADE RHYTHMS IN DIAGNOSTICS AND TREATMENT OF
ONCOLOGICAL DISEASES

Alibaev D.R.

Bashkir state medical university, Ufa, e-mail: alibaevdmitry@gmail.com

The study is devoted to the study of circadian rhythms and disorders in their work from a medical diagnostic
point of view in the light of the formation, development and treatment of oncological diseases. Circadian rhythms
and their biochemical nature were studied. The main structural components of cellular clocks and their participation
in metabolism both at the cellular and at the organism level are considered. The principles of interaction of cellular
clocks with the external environment and the most common causes of failures in their work, which can lead to cancer,
are revealed. The destructive impact of the late chronotype on the organism at different levels of the organization
of living matter, which triggers a number of oncogenic processes, has been evaluated. The effects of individual
components of the cell clock on the enhancement and suppression of the development of tumors are noted. The
possibilities of diagnosing oncological diseases due to disruption in the work of certain proteins of cellular clocks
are considered. The practical significance of chronobiological knowledge has been studied for a more complete
understanding of the pathogenesis and changes in the metabolic activity of cancer cells over time, which in the long
term will make it possible to more effectively influence tumors with much lower doses of drugs and, therefore, with

less side effects from chemo- and physiotherapy.
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3aHuMasi MepBOe MECTO MO0 CMEPTHOCTH,
OHKOJIOTHYECKHe 3a00JIeBaHUS SIBISIFOTCS OJI-
HOW M3 MaJIOM3yYEHHBIX YIpO3 CYIIEeCTBOBa-
HUS 4eJIOBEUECTBa, MOpaxkas TKaHU YeJIOBEKa
Ha YPOBHE KJIETKH, TI03TOMY H3y4eHHE MeXa-
HHU3Ma KJIETOYHBIX YacOB M BPEMEHHOH COOT-
HecEHHOCTH MeTaboNM3Ma B KJIETKaX, a TaKKe
BO3MOKHOCTH BO3/ICHCTBHSI Ha HETO TIO3BOJISIT
pa3paboTars HOBbIe Oosiee dPPEeKTUBHBIC TOA-
x0[bl B 00pB0eE ¢ 3TOM OOJIE3HBIO.

Bce JkuBbIe OpraHu3MBbl BHYTPH KIIETOK
HUMEIOT COOCTBEHHBIE YacChl, KOTOpbIE MOCPEn-
CTBOM BO3JICHCTBHS, B TIEPBYIO O4Yepe/lb, CBETA,
a TaKXKe B 3aBUCHMOCTH OT PETYJSIPHOCTH TO-
CTYIUICHHS NHUIIM W (PU3NUECKOW aKTHBHOCTH
(puc. 1) ycraHaBIMBAaKWOT C BHENIHEW Cpemoi
MPOYHYIO CBSA3b U MIOACTPANBAIOT IO He€ (Ppr3u-
OJIOTHYECKHE U OMOXMMHYECKHUE MPOLIECCHl KaKk
Ha KJICTOYHOM, TaK U Ha OPTaHU3MEHHOM YpOB-

He [1]. Takoe BOTIOIMOHHOE TTPUCTIOCOOTICHNE
BO3HHKJIO ISl YIIPOILEHUS] CKOOPJHMHHUPOBAH-
HOH pabOTHI KJIETOK OpraHu3Ma B COOTBETCTBUU
C OKPY>KaroLIMMHU YCIOBUSMH U TIO3BOJISIET 3HA-
YUTENTBLHOE BpeMsi 00XOAUThCS Oe3 CBeTa, CoXpa-
HUB NpexHue puT™Mbl. Hanpumep, 10cTaToyHO
CHJIFHOE OINyIIEHHE YyBCTBA TOJIOAA TIEpen
00e7I0M 1 9yBCTBO AHCKOoMMOpTa Aa)e mpu He-
OOJIBIINX U3MEHCHHSIX B YaCOBBIX IMosicax [2].
Pa3znuyaror neHTpangbHBIE Yachl, pacioo-
KCHHBIE B CYIIPaxMa3MaTH4ecKoM SApe TUIO-
Tajamyca, U nepudepuueckue, pacroyiokKeH-
HBIE B KJIETKaX BCEX APYTUX OPTAHOB U TKAHEH,
B Pa3HOM CTENEHH 3aBHCHMBIE U IO-pa3HOMY
OTCPOYEHHBIE OT LIEHTPAJIBHBIX MPHU MOMOIIU
HelporymopanbHoi peryssiuuu [3]. Putms 00-
Pas3yloTCsl IPU €KETHEBHOM MOBTOPSIOLIEMCS
Kaxaple 24 Jaca B3aMMOJCHCTBUH KOMITOHEH-
TOB MOJIEKYJISIPHBIX YacOB, BKJIFOUAIOLINX OC-
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HOBHYIO, JIOMIOJHMUTENBHYIO M PETYISITOPHYI0 HOCTh OpPraHOB K OIpENeNEHHBIM CTHMYJIaM
netiau oOpatHoil cBsizu (puc. 2) [3]. OnHako MOTYT CTaTh NPUUMHOH psifia MATOJIOTHIA, BKIIIO-
CIIOKHAsl OpraHu3alMs U pa3Hasl YyBCTBUTENb-  Yasi OHKOJIOTMUYeCcKHe 3aboneBanus [4, 5].
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Puc. 2. Cymounvie npespaujenus KOMNOHEHMO8 KAemounblx uacog om npooyscoenus (CT0) 0o nonyous
cnedyrougezo oua (CT6) 01 OHe8HO20 HCUBOMHO20 8 eCMeCMBEeHHbIX YCa08usax [2]

B HAYYHOE OBO3PEHME Ne$5, 2019 W



PROCEEDINGS OF THE XI INTERNATIONAL STUDENT’S SCIENTIFIC CONFERENCE
«STUDENT SCIENTIFIC FORUM 2019»

14

B MEDICAL SCIENCES W

VYV nmauueHToB C 1€30praHu3aluneil KieToy-
HOro MeTadoyiu3Ma BO BPEMEHHU OTMEYaeTcs
BBICOKHI PUCK BO3HHKHOBEHHWS OHKOJIOTHYE-
CKHX 3200JICBaHUI M OBICTPOTO METacTa3upo-
BaHWsI, CHIOKCHHE YP(HEKTUBHOCTH ITPOTHUBOPA-
KOBOTO JICYCHHsSI U BEDKUBAEMOCTH [5]. OgHIM
13 CTUMYJIOB 3aIlyCKa PaKOBBIX MPOLIECCOB MO-
JKET CTaTh MO3AHUI XPOHOTHUI — XPOHHUYECKOE
1 HaumOoyee onmacHOe HapylIeHHE IUPKaIHBIX
PHUTMOB, pe3yJIBTaTOM KOTOPOTO SIBIISTFOTCS 3PO-
3UM CIM3UCTON KEIMYTOYHO-KUIIEYHOTO TpPaK-
Ta, TOCTOSTHHBIA CTPECCOBBIA (HAKTOp M OXKU-
peHue, 1O CBOEH NPUPOJE SBISAIOLUECA
JIECTPYKTUBHBIMU COCTOSTHUSIMH JUIS Y€JI0BEKa,
CIIOCOOHBIMH HE TOJBKO 3HAYUTEIHHO MOBBI-
CUTH BEPOSITHOCTh, HO U CTaTh IEPBOTPUIHHOMN
pakoBoro 3aboneBanwms [5—11].

BaxxHoe MecTo B puCKe pa3BUTHSI OHKOJIOTH-
YECKUX 3a00JICBaHMI C UyBCTBUTEIBHOCTH Op-
raHu3Ma K omnpe/en€HHOMY (akTopy BHEIIHEH

a Core clock TTFL CLOCK BMAL1
—EEDoxl——
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cpenbl. Hanpumep, y ci1abOBUASAIIMX JTFOACH T1e-
pUdeprUecKre 4achl ropasio 00iee aBTOHOMHBI
OT IIEHTPATBHBIX YaCOB, PEarHPYIOIINX Ha CBET,
MMO3TOMY Y HUX OTMEYaeTCsl TOpa3o MEHBIINI
PHUCK BO3HUKHOBEHUS paka [12].

Ha ceroansininuii 1eHb BBISIBIEHBI HPSIMbIE
CBs13U OCJIKOB IIMPKAHBIX PUTMOB C BOSHUKHO-
BEHHUEM U MPOTEKAHUEM Psiia OHKOJIOTUYECKUX
3a00NeBaHMiA, B YAaCTHOCTH, C OHKOTEHHBIMHU
BUpYCHBIMHA HHOeKusmu [6, 9, 12]. Hampu-
Mep, MEeXIy BHPYCOM Tepreca W YOUKBUTHH-
cneuuduueckoit nporeasoii (HAUSP). Brisis-
JieHo uHruOupyoniee neiicreue OenkoB PER
Ha yOukBuTHH-TMrazy MDM?2 E3 Boxutens
paka p53 W YOMKBUTHpYIOIIAs CTUMYIIALIUS
o6enkoB CRY Ha Bogurens paka c-MY C (puc. 3)
[6, 8]. pyruM mpuMepoM SIBISICTCS BBICOKAS
KOPPESIITAS MEXKIY PEIUANBAMHE Y MMAIIUCHTOB
C pakoM MOJIOYHOH Kesie3bl ¥ MO3HUM XPOHO-
Tunowm [6, 9].

ccgs including p21, WeeT,

Per, Cry, ccgs Cenb1, Cend1, Myc, Xpa
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Puc. 3. a — obpaszosanue 6enxos kiemounwix wacos cemeticmeé PER u CRY no npunyuny ompuyamenvhou
06pamuoll ces3u, b — c65136 IMUX 6EIKOG ¢ OHKO2EHHBIM Oelicmauem supyca 2epneca ueiosexa [6]
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BrisBnens Mmexanm3mel cBsizbiBanus JJHK
¢ momouipio 6enkoB ocHoBHOM netin CLOCK
1 MexaHusMbl BrirodeHust Oenkom PERI1 pe-
MapaTUBHBIX (EPMEHTOB TMPH JBYXIIEIIOYEY-
HBIX paspeiBax JHK [9]. BwisiBiena poms
6enrka BMALI1 B npenoTBpamieHn KOJIOPEK-
TaJbHOIO paka, 00yCJIOBJICHHOTO BO3JCHCTBH-
em y-uznyuyenus. benok Perl oGnanmaer dyHk-
LMeH MOAABICHUS OIMYXOJHU, B TO BpeMs Kak
Per2 ycunmaer mponmdeparyio naroioruie-
CKHX KJIETOK y OOJBHBIX C PAKOM MOJIOYHOMH
xkenessl [9, 12].

Kak mnpaBuno, oHkojormdeckue 3abole-
BaHUs TMPEAINOJIATal0T HapyIICHHs B paboTe
LUPKATHBIX PUTMOB Ha KIETOUHOM YpPOBHE
B TKaHsAX (10 12 yacoB pa3HHIBI), a TaKKe
Ha CHUCTEMHOM YpPOBHE, IIHPOKO PacrpocTpa-
HEHBI HapyIIECHUsI CHAa, HECMOTPS Ha ATO JaXKe
Ha TIO37IHEH CTaJIuK BOJHBI MPOIH(epaTHBHOMI
AKTUBHOCTU OIyXOJU HE JE30PTraHU30BaHbI
BO BPEMEHHM U MOTYT BapbUPOBATH B 3aBUCHU-
MOCTU OT THUIIa TKaHU U omyxonu [6, 9]. Tak
KaK YK€ HMCCIICJOBAHbl B3aMMOCBS3M MHOI'MX
BHJIOB paKa dYEJIOBEKAa M MIICKOITMTAIOIINX
U U3MEHEHUS aKTHBHOCTH COOTBETCTBYIOIIUX
KOMIIOHEHTOB KJIETOYHBIX YaCOB U CBSI3aHHBIX
C HAMHU METa0OJIMUYECKHUX JTaTYUKOB ¥ Pelel-
TOPOB, IPOTUBOPAKOBASL TEPAIIUS MOKET MPE-
yCMaTpUBaTh MOJABICHUE POCTA OMYXOIH IIy-
TEM BO3JCUCTBHUSA IIMTOTOKCUYECKHX BEIISCTB
Ha KJICTKH B MOMEHT KJICTOYHOU mposudepa-
LUK, TEeM CaMbIM TOBbIIAsS 3()PEKTUBHOCTH
nedyeHus [6].

Takum 00pa3oM, HapyIICHUS UPKAJTHOTO
pUTMa UTPAOT BAKHEHIIYIO POJIb B PA3BUTUHU
Y TeYCHUH OHKOJIOTUYECKUX 3a00IeBaHuN. X0-
YETCSI BEPUTD, UTO BCE T€ HAKOIJICHHBIE XPOHO-
OHMOJIOTMYECKUE 3HAHMSI, MBI CMOXEM TpUMe-
HATh KaK B IMaTHOCTHUKE TOW WJIM MHOU OPMBI
paka, Tak ¥ g dPPEKTHBHOTO U, TIaBHOE,
CBOEBPEMEHHOI0 JICUCHUS OHKOJIOIMYECKUX
3a001eBaHMH.
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