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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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BJIMSIHUE MET®OPMHWHA HA TUAMETP 1 KOJIMYECTBO PA3PBIBOB
JHK JINM®OLUTOB KPOBHU ITPU O’ KUPEHNHN

'Kynadaesa X.H., 'Kocmyparosa P.H., 'Ba3zapraaues E.III., > [llararaesa B.A.

3anaono-Kazaxcmanckuili meouyunckutl ynugepcumem umenu Mapama Ocnanosa,
'kagheopa enympennux 6onesneti Nol, *xagedpa omopunonapunzono2uu, opmanvmonozuu, Akmooe, Kazaxcman

ImoGanbHas snmAEMUst OKUPEHNST HAPACTAET OYTH BO
BCEX CTpaHax MHpa M B OyayIieM OXHIAETCS €€ Jalb-
Helmwmil poct. Ilo mocnenHuM JaHHBIM, OKOJIO IOJYTO-
pa MIIIHap/a YeJIOBEK Ha IUTAaHETE MMEIOT N30BITOUHYIO
Maccy Tema. CormacHo OmmkadmmM mporHozam k 2025
TOy PaclpoCTPaHEHHOCTb OXHPEHHs AOCTUTHET 18%
cpenu MyX4MH U mpeBbIcHT 21% cpean sxenmuH [12]. Bo
BCEM MHpE OKHPEHHE MPH3HAHO BEAyIIeld MpoOIeMoi,
Ha pelIeHne KOTOPOH B Pa3BUTHIX CTpaHaX MHUpPA HaIlpaB-
JICHBI MHOTOYHCIICHHBIE HAI[OHAIBHBIC IPOTPAMMBI.

[TpranHBI SIUAEMUN 0XHUPEHUST HOCSIT MHOTO(AKTOpP-
HBII XapakTep. B ocHOBE OXUpEHHS OTMEYaeTCsl CIOXK-
HOE B3aMMOJICHICTBHE MPENPACTIONATAIONINX YHIOTEHHBIX
7 JK30TEHHBIX (akTopoB. HeoOxommma paHHSS THATrHO-
CTHKAa TIaTOJIOTHMYECKUX COCTOSHHH, aCCOIMMPOBAHHBIX
C OXKMPEHHUEM, JUIS UX CBOEBPEMEHHOTO JIEYCHUS U IIPO-
(UTAKTHKN TOKETBIX OCHOKHEHUH. CHIDKEHHE MacChl
TeNa y JIIOZIEH ¢ OKUPEHHWEM TO03BOJISIET CYIIECTBEHHO
YIAYYIINTh COCTOSIHNE U (DYHKIIMN BCEX OPTaHOB U CHCTEM
opranmusma [7,10].

Tot ¢akt, 9TO HE y BCeX IOfeH, MOIBEPralONTUXCs
BO3JICHCTBHUIO OIHUX M TeX ke (PAKTOPOB PHUCKA OKPY-
KaloIel CpeJbl, pa3BUBACTCA OKHUPEHHE, MOATBEPXK-
Ja€T TUMOTE3y O CYIIECTBOBAaHMH OCHOBHBIX TEHe-
TUYECKHX W SIUTEHETHYeCKuX (akropos. HMmerorcs
yOenuTenpHbIe J0Ka3aTelabCTBA TOTO, 4YTO BIUSHHUE
MUTAHUSI MOXKET BBI3BIBATh U3MCHEHHUSI B METHIIHPOBA-
un JAHK, npenpacnonararomme K OXKUPEHUIO U CBsI-
3aHHBIMH C HUM COIyTCTBYIOIIMMH 3a00JI€BaHUSIMHU.
OCc00eHHOCTHIO H30BITOUHON MacCHl TelIa U OKUPCHHS

© GMN

SABISIETCS 00pa30BaHUE aKTHBHBIX (OpPM KHCIOpOIa U
IIUTOKWHOB, KOTOpPbIE MPUBOJSAT K MOBPEXKACHUIO Te-
Hetnyeckoro wmarepuana [1]. Hambomee ceppe3Hoit
tdhopmoii moBpexaenns AHK sBmsroTcs NByHUTHEBEBIE
paspeiBel IHK (double—stranded, DSB). Oxucnurens-
HBIH CTpecc ¥ BOCHAJIEHNE, 0OBIYHO BO3ZHUKAIONIUE TTPH
0)KMPEHUH, MOTYT BbI3bIBaTh NoBpexaeHue JHK u nn-
ruOMpoBaTh MEXAaHM3MBI e¢ pemapainuu. Haxoruienne
nospexaennit JIHK MoxxeT npuBecTH K MOBBIIIEHHOU
YacTOTE MYTallMi U U3MEHUTH IKCIIPECCHIO TEHOB, UTO
BEJET K HApyIIEHUIO KJIETOYHOro Mmerabommsma. [lo-
Bpexaenue JHK, cBsA3aHHOE ¢ OXHpEHHEM, MOMKET
CIToco0CTBOBATH POCTY paka, cioco0cTBys mponudepa-
UM ¥ MUTPANNN PAKOBBIX KIETOK, a TAKXKE yCTOWUH-
BocTH K amonto3y. Onenka mospexaeHus JHK w/nmu
HapymeHuii B penapanun JJHK MoxeT OBITh MOTEHITH-
AJbHO TMOJIE3HOM /IS OLIEHKH PUCKA U MPOQMIAKTHKH
MeTabONINYECKUX HAPYIICHUH, CBA3aHHBIX C OXKHPEHU-
eM, a Takke paka [1,5]. Ananmu3 ogaroB y—H2AX sBmns-
€TCsl YyBCTBUTENbHBIM MapkepoM nospexaeHus JHK
W JI0Ka3aHO, YTO OH BBIABISIET JIBYHUTHEBHIC Pa3pBIBBI
pyu HU3KUX ypoBHsX mnoBpexaenus HNHK wu cuyxur
IIEHHBIM WHCTPYMEHTOM JUIS OLEHKH T€HOTOKCHYHOCTH
[9,13].

MeT¢hOopMHUH IIMPOKO UCTIONB3YETCS IS JICUCHUS JHa-
Oera m oxupenus. B mociennee BpeMs MOSBISETCS BCE
GornpIne OKa3aTeNbCTB €0 MPOTHBOPAKOBOTO JCHCTBUSL.
JlaHHBIC, B OCHOBHOM, TIOJy9€HBI B pe3yabrare o0cepBa-
IIMOHHBIX MCCIICIOBAHNH, TO3TOMY MMEETCSl HEAOCTATOU-
HO WHPOPMAITIH 0 MEeXaHU3Max JeicTeus [4,0].
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Iens mccnenoBanust — oreHka nospexaeHus JHK
JTMM(OLUTOB Y JIMI C OKMPEHUEM JI0 U MOCIIe TPHUMEHe-
HUsl MET(GOpMHUHA B TeueHUe 3 mecsies B 03¢ 850 mr B
CYTKH.

Marepunana u meroasl. Beibopka BkiIroyana 27 manu-
EHTOB ¢ OKHpeHHeM B Bo3pacte 18 — 61 . Cpenu yuact-
HUKOB HCKJIIOYEHBI JIULA C XPOHUYECKHUMHU JAEKOMIICHCH-
POBaHHBIMHU 3a00JICBAaHUSIMH, BPEIHBIMH IPHUBBIYKAMHU
(xypeHue, ymnoTpebieHHe HapKOTHKOB, ajKorois), Oe-
pemeHHble. VccaeqoBaHue BBIMOIHEHO B COOTBETCTBUU
CO CTaHAAapTaMHu HaJJleXkallleld KIMHUYECKOW NPaKTUKU
Good Clinical Practice (GCP). C uesbto u3ydeHHs au-
HamMuKH pa3peiBoB JJHK mum@oiiuToB kpoBu namueHTam
HazHadayucss MeTGopMuH (Acino) B cyTouHO# no3e 850
MI/CYTKH B T€UEHHE 3 MECSILEB.

HccnenoBanue 0o100peHO 3THYECKMM KOMUTETOM 3a-
naaHo-Ka3axcTaHCKOro  MEAMIMHCKOTO — YHHBEpPCHUTETa
nMeHn Mapara Ocnanosa (rmpotokost Ne27 ot 28 Hos6pst
2018 roma).

dusnkanpHOE HCCIeOBaHNE MTPOBOIUIOCH 10 00IIe-
MIPUHATON METOJMKE HAaTOIAK yTPOM B IeHb 3a00pa Kpo-
BU B J1aboparopuu. AHTPOTIOMETPUYECKUE UCCIICIOBAHUS
BKJIIOYAJIM U3MEpPEHHE POCTa, Beca, OKPYKHOCTH TaJluU
u Oenep. B3pemmBanue MpoBOAMIIOCH HA BJIEKTPOHHBIX
MEIUIUHCKUX Becax. O0ceyeMblil CTOsT CBOOOIHO Ha
Becax, 0e3 00yBu u BepxHell onexabl. [Ipu aToM BbIOO-
POYHO OIPEAEIISIICS BEC OLCKbl Ul NajdbHEHIIEH KOp-
pekimu Beca. Macca Tena CUMTBIBANACh C TOYHOCTBIO
10 0,1 kr u 3aHOCHIIACh B @HKETY B KHWJIOTpaMMax (KT).
Poct u3mepsiicst 6e3 00yBH, BEpXHEW 01K bl IIPH TOMO-
M cTaHAapTHOro poctomepa. [lo mapamerpam pocra u
Macchl Tejla BBICUMTBIBANCA MHAEKC Macchl Tena (MMT)
o opmyste: Bec (kr)/poct (M?). Ouenka UMT nposejie-
Ha COMIacHO Kiaccudukanuy u30bITOYHON Macchl Tena 1
oxupennst BO3: nopma — 18,5-24,9 kr/m?;, u30bITOUHAas
Mmacca — 25,0-29,9 xr/m?; oxwupenue I crenenn — 30,0—
34,9 xr/m?; oxupenne I crenenu — 35,0-39,9 kr/m?; 0xu-
penue 11 crenenn — Gombiiie win paBao 40 Kr/m?.

JlabopaTopHOoe HCCleIOBaHHE CBIBOPOTKH  KPOBH.
KpoBb 3a0upanu U3 JIOKTEBOI BEHBI, CTPOrO HATOIIAK,
npenaparsl, ClIOCOOHBIE CYIECTBEHHO BIUSTH Ha Pe3yilb-
TaThl UCCIIC0BaHUs, ObIIM 3apaHee OTMeHeHbI. Mcnoib-
30BaHbl podupku ¢ IATA mnst OOIICKIUHUYCCKUX HC-
CIIEIOBaHMM.

C 1[enpl0 HCCIENOBaHMSA JIBYHUTHEBBIX Ppa3pbIBOB
JIHK npumeHsun HenpsiMoii ©IMMYHO(MIIIOOPECIIEHTHBIN
aHaJIM3 JUIS KOJHYCCTBCHHOTO ompeaeicHus ¢ocdo-
puirpoBanHoro y—H2AX B numdonurax Ha ammapare
«AKLIDES» (MEDIPAN GMBH, Germany). IIpuanun
tectupoBanuss Aklides Nuk Human Lymphocyte mpea-
cTaBisieT co0ol HenmpsMOH HMMMYHOQITIOOPECLEHTHBIH
aHalM3 JUIs KOJMYECTBEHHOTO orpesaeneHus (ocdopu-
mpoBanHoro y-H2AX (Ser 139) u 53BP1 B numdorm-
Tax ¢ aBTOMaTH3MPOBaHHOW 00paboTKO# TaHHBIX. MecTo
HaHeceHuss «CONTROL» cnyxuT B kauecTBe KOHTPOJISA
peakuuu Ha y-H2AX B nensx obecrniedeHust cTaHaapTH-
3UpOBAaHHOIO U3MepeHMs dToro napamerpa. Ha nepsoii
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CTaJMM PEaKIUU M30JIMPOBAHHBIC KICTKH (PUKCUPYIOTCS
Ha HocHTelne o0bekTa (A) IpU MOMOIIU (PUKCHPYIOIIETO
pactBopa (F). [Tocie 15 MunyT MHKyOMpOBaHMs He3aHK-
CUPOBaHHBIC KIIETKM YIAJSIFOTCS IIyTeM HpomblBKU. Ha
BTOPOM CTaJMH PEaKIUU CTEHKH (PUKCUPOBAHHBIX KJle-
TOK pa3pbIBAIOTCS TIPU TIOMOLIH [TepMeadMITH3HPYOIIe-
ro pactBopa (D). Ha mocnenytomiem stane mpoMbIBKH
Hecnenupuueckrue Mecta OJOKUPYIOTCS TTOCPEICTBOM
BSA/PBS Oydepa (B 1I/B 1). Ha Tperbeii craauu pe-
akuuu nepsuunoe antuteno (E I) cneunduyeckn cps-
3biBaeTcst ¢ pocpopunupoBanubiM H2AX (y-H2AX),
BTOpHUYHOE aHTUTEeNo cBs3biBaeTca ¢ 53BP1. Ilocrne
MHKYyOMpOBaHUs B TeueHHe | yaca Hecnenuduueckue
coenuuenus onokupyrorcs BSA/PBS oydepom (B 11/B
I). Ha mocnenneil cramum peakiuu MapKUPOBAHHOE
¢droopoxpomom BropuuHoe antuteno (E II) cBszbi-
Baercs ¢ nepsuuHbIM aHTHTenoM (E I). Ilocne unky-
O6upoBaHUs B TeueHHe | yaca HECBSI3aHHbIC aHTHUTENA
ynansioores nyrem npomeiBku PBS (B I) 6ydepom. B
3aBepIICHNE MeCcTa HAHECEHUs MOKphIBatoTCs | Kameit
cpenctra (G), comepxaniero DAPI u okpammBatoiie-
ro KJIETKH, MOCJIe Yero MecTa HaHECCHHS 3aKpbhIBAIOT-
Cs TIOKPBIBHBIMH CTEKJIaMHU. {715 OIIEHKH pe3ylbTaToB
MPOBOJUIICS aBTOMAaTUYECKUI aHau3 HOCHTEJeH 00b-
exrta npu nomouiu cuctembl AKLIDES® Nuk u coot-
BETCTBYIOILIETO MPOTrpaMMHOT0 obecrieueHus. AHaIU3
npousBoauics myTem noacdera 100 kaeTok Ha MecTo
HaHECEHHS IPU MOMOIIU IPOrPaMMHOTO 00ecreueHHUs .
IIpu 3TOM NOACUUTBHIBAKOTCS KJIETKH OAMHAKOBOM MOD-
(dosornuu, He pacroyoKEeHHbIE IPYT HAJl IPYrOM H HE
HaxoAsIIHecs B alloNTo3e.

AHanu3 NpeAcTaBiIeH NPOBEPKOM HyJIEeBOH CTaTH-
CTUYECKOM THMOTE3bl O PABEHCTBAX paclpeaeiaeHuit
nmokasarejieif MpH TOBTOPHBIX HM3MEPEHHUSAX, a TaKkKe
BBISIBJICHUCM HOKaSaTeHeﬁ, JJIs1 KOTOPBIX HYJICBas T'H-
MoTe3a OTBEPraeTcs B MONb3y aJbTEPHATUBHON C MOJ-
TBCPKACHUECM HaAJIWYUA CTATUCTUYCCKU 3HAYUMBIX
paznuuuii Mexay uaMepeHusMu. s cpaBHeEHHUS 1O
KOJIMYECTBEHHBIM MOKa3aTeNsIM HUCIIONb3yeTCs Hemapa-
METPUYECKUI KpuTepuil BHIKOKCOHA, MEXIPyIIIOBOE
cpaBHeHue no kputeputo Kpackemnna—Yonnuca. Craru-
cTudeckast 00paboTKa TaHHBIX BBIIOJHEHA C UCTIOIb30-
BaHHWEM MAKETOB MPHUKIAIHBIX Mporpamm Statistica 10 u
SAS JMP 11.

Pesyabrarel n odcyxaenue. JJo6poBonbsHOE cormna-
CHe Ha ydacTHe B HCCIEJOBAaHUU MOJNy4eHO OoT 33 ma-
IIUEHTOB ¢ OKUpeHueM B Bo3pacte 18 — 61 net. B mpo-
Hecce HaOIIOEHUs MATEPO 00CIeaYeMbIX 0 Pa3HBIM
MpUYMHAM OTKa3aJIHUCh OT JAanbHeiero yqactus (io-
Xas MepEeHOCHMOCTD IIpenapara, He IBKa Ha TOBTOPHBIN
BHU3UT, 0TKa3 0e3 00BbACHEHMs MPUUYMH), | y4acTHHUK -
Mo MpUYMHE HacTymnuBiieil 6epemenHoctu. IIpu mpu-
€Me Mperapara Cepbe3HbIX HEKeIaTeNbHBbIX SBICHUH
He Habmiomanock. B uTore mccinenoBaHue 3aBepIINIO
27 nauueHToB. B Tabauie npeacTaBieHbl aHTPOIOMe-
TPUYCCKHUEC IMOKA3aTCJIM MAIUECHTOB, BOBJICUCHHBLIX B
UCCJIeI0BaHUE.
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Tabnuya. Xapakmepucmura 06¢1e008anHbIX TUY 00 HAZHAYEHUL MEMPOPMUHA

IToxazarenn

UMT
30 — 34,9 xr/m?

UMT
35 -39,9 kr/m?

HUMT
> 40,0 kr/m?

Me (q25—q75)

Bospacr (71eT)

37,00 (41,00-27,00)

39,00 (47,00-31,00)

35,00 (44,00-31,00)

HUMT (kr/m?)

30,12 (30,04-31,20)

35,82 (37,80-35,06)

40,58 (40,04-42,12)

7,32(6,80-7,49)

6,90(6,88-7,16)

7,62(6,96-7,67)

Huamerp snep, pm

Snpa ¢ ogaramu pa3pbIBOB, n 2 (1-5)

4(2,50-5) 1(1-2,50)

DOKyCHI B 1IEJIOM, N 2(1-2)

5(2,50-7) 1,00(1,00-3,50)

JnameTp pa3pbIBOB, Lm

58,39(57,54-76,89)

73,00(64,11-160,64) 55,98(51,62-0,04)

CpenHee 3HaYEHNE HHTCHCUBHOCTH
cBeueHusa, AU

0,53(0,47-0,56)

0,59(0,54-0,65) 0,52(0,41-0,62)

CpenHee KOI—BO pa3phIBOB
Ha | KIeTky, n

0,05(0,02-0,19)

0,05(0,02-0,11) 0,01(0,01-0,05)

0.90
0.75
0.60 -
0.45 -
0.30
0.15 4
0.00

[uameTp pa3pblBoB, Lm

lNocne neyeHna

Mo neyeHuna

Puc. 1. Junamuxa noxazamens «/Juamemp pazpuvieos»
00 u nocne nedeHus

st n3yueHns BIMAHUS MeT(HOPMUHA HA TIOBPEXKICHUS
JHK mumMQoIuToB NpH OXHPEHUH TPOAHAIN3UPOBAHBI
Hanboree 3HAYMMBIE TTOKA3ATEIN: AMAMETPhI Pa3pbIBOB
KIIETOK W cpermHee KonmmdecTBo o9aroB y—H2AX Ha omgHy
KIIETKY 10 KaHaiy — pa3pbiBsl (FITC).

Ha ¢one HazHaueHus MeThopMHHA THAMETP Pa3pPHIBOB
M3MEHWIICS M COCTABIII: 10 JiedeHus - 0,55+0,12 um, mo-
cie nmeueHus - 0,43+0,27 pm, cTaTHCTUYECKH 3HAYNMBIC
pasmmuns He oOHapyxeHs! (puc. 1). [Ipu oneHke AuHAME-
KM BBISIBIICHO CHIDKEHHUE MTOKa3arens, pe3yasrar - 20,79%
(p<0.0001).

Jlo nedeHust 3HAYECHUS MOKA3aTeNs CPEJHEro Kolmde-
CTBa pa3pbiBoB Ha | kieTky cocraBmio 0,41+1,01, mocne
HaszHaueHUs MeTdopmuHa cHu3miIock 1o 0,30+0,86, cra-
THUCTUYECKN 3HAYMMBIC Pa3/INUusl HE OOHApyXeHBI (pHC.
2). OHaKo, aHANM3 TUHAMUKH JI0 M TTOCJIE JICUCHHSI BbI-
SIBIJT CHIDKECHHE TTOKa3arenst Ha 26,82% (p<0.0001).

IIpoGnema oxxupeHns akTyalbHa B CBA3U C YACTHIM pa3-
BUTHEM TSDKEIIBIX COITyTCTBYIOIIMX 3a00JIeBaHMA: caxap-
HBIH quabeT TUma 2, apTepraigbHas THIIEPTOHMUS, JHUCIIH-
MTUJIEMHS, aTePOCKIIEPO3, PEIPOAYKTUBHAS ANCHYHKINS,
JKEITIHOKaMeHHasi 00JIe3Hb, OCTEOXOH/IPO3, pak. Oxupe-
HHUE CHIDKAET YCTOWIMBOCTh K MPOCTYAHBIM W HH(EKIHN-
OHHBIM 3a00JIEBaHMAM, PE3KO YBEIMUMBACT PHCK OCIIOXK-
HEHMH MPH ONEPATUBHBIX BMEIIATEILCTBAX M TPABMAX.

MertdopMuH m0nroe BpeMsl UCIIOIb3YETCSl B JICUCHUH
nrabeTa THIa 2 B Ka9YeCTBE MOHOTEPAITHH JIN00 B COYeTa-
HUH C JPYTMMH IPOTHBOINA0CTHUECKIMH MpETapaTaMu.
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CpeaHee KONnM4ecTso
pasqblzoa Ha OQHY KNETKY, N
=

[lo neyeHus Mocne neyeHus

Puc. 2. JJunamuxa noxazamens «Cpednee Koauwecmeo
Pa3pbIBOS HA OOHY KAEMKY» HA (POHE TleeHust MEMPOpMUHOM

[Ipenapar u3BecTeH NpHu AUadETe U IPYTHX COCTOSHHUAX
C CEpIACYHO—COCYIUCTBIM PHCKOM TIIOCIIE IIMPOKOMAC-
mrrabHoro uccnenoBannst UKPDS, B koTopoM noguepku-
BaJIach ero 3HaAYMMOCTH [3,4]. 30pITOUHOE 00pa3zoBaHme
MPOYKTOB MEPEKHCHOTO OKHUCIICHHS JIUMUAO0B MPUBOAUT
K HaKOIUICHNIO MepeKkucH junuaoB. IlepekucHbie paan-
KaJIbl, B3aUMOJICHCTBYS C MOJIEKYJIAMH XHPHBIX KHCIIOT,
00pa3yIoT BBICOKOTOKCHYHBIC THAPOIIEPEKHUCH. JaHHBII
JucOamaHC MOXET BbI3BATh MEXKIIETIOYEUHBIC ITUTOTOK-
cuyeckue nepekpectHsle cBsi3u ¢ JJHK u Toueunsle xan-
LIEpOTEHHbIE MyTalll! C PUCKOM Pa3BUTHS OHKOIIPOIIEcca
[2,11]. TIpoBemeHO MHOMKECTBO HCCIEOBAHHMA, HAIllpaB-
JICHHBIX Ha OIIEHKY aKTyaJbHOCTH MET()OpMHHA B JIede-
HHUHM paka. BeIsBiIeHa €ro poib B MHTHOMPOBAaHNH aKTHB-
HBIX (hOpM KHCIOpona U BIUSHIH Ha oBpekaenne JTHK,
YTO SIBJSIETCS] OHUM W3 MEPBOCTETIEHHBIX MPOTHBOOITY-
XOJICBBIX MEXaHU3MOB. PacTeT umciio ucciienoBanuid, 10-
Ka3bIBAIOIINX MOJTOKUTEIBHYIO KOPPEISINIO MEXIY Map-
Kepamu okuciurenbHoro nospexaenus JHK u oxupe-
aueM. 1o manaeM Li Q, mokazano Bo3neiicTBue MeTdop-
MHHA Ha IPOrpaMMy KJIETOYHOTO IUKJIA aAUTIOIIUTOB, YTO
JTacT BO3MOXXHOCTB BJIMSHHS HA CTAPCHUE aIUMONNTOB U
BOCTIAJICHUE XUPOBOH TKAHM, CBA3aHHOE C OKUPEHHEM.
OO6Hapy>keHa MOBHIIEHHAsI THITOKCHS B COUYSTAHUH C YBe-
maeHneM odaroB y-H2AX [2,8,14].

B mpoBeneHHOM HAMHU HCCIIEIOBAHMM ITOTYyYEHBI pe-
3yJBTaThl, TOATBEPIKAAIOMINE TOJIOKHUTEIBHOE BIUSHNE
MeTdopmuHa Ha noBpexaenue JTHK. Oxnako, uccieno-

123



BaHHE MMEJO HECKOJbKO OTPAaHHYEHH, B CBSA3U C UeM
CJEIyeT CUUTATh €ro MIJIOTHBIM. BO—TIepBhIX, yUNTHIBAS
BBICOKYIO BapHaOeNbHOCTh H3ydaeMbIX IOKa3aTeseH,
pasMep uccieayeMoil BBIOOPKM HE0CTaTo4deH AJisi 00-
LIET0 aHaJu3a accouuaunuii. Bo—BTOPbIX, OH OrpaHUYEH
JUIsl CTPaTH(UIMPOBAHHOTO aHAJIM3a U aHalIM3a JPYTHX
(axkTopoB, BIMSIONIMX Ha T€HOTOKCHYHOCTH (KypeHHeE,
COIYTCTByIOLME  3a0o0jeBaHMs, MNPOpeCcCCHOHAIBHbBIE
BpenHocTH). [l nanpHeHmero moaTBep KICHUS HAIINX
BBIBOJIOB HEOOXOIMMBI Oy/yIlUe MPOCHEKTHBHBIE HCCIIe-
JIOBaHUSI C YBEIMUECHUEM 00beMa BHIOOPKH.

MonuTopunr nospexxaenus JIHK Mmoxer cTars 3Ha4nMOi
YacThIO KIIMHUYECKHUX MCCIIEIOBAHUI TI0 OKUPEHUIO. YCO-
BEPIICHCTBOBAHUE METO/IOB TMATHOCTHKU OXKHPEHUS C PaH-
HHUM BBISBJICHHEM NPEAPAKOBBIX H3MEHEHUH TUKTYET HEe00-
XOAMMOCTb MPUMEHEHHS EePCOHATM3UPOBAHHOTO TTOIX0/1A,
KOTOpBIN HeA(D(EKTHBEH O€3 TEHOMHBIX HCCIIEIOBAHMIA.

BreiBonbl. [Ipumenenue merdopmuna B g03e 850 mr/
CYTKH B TEUEHHE 3 MECSLEB NPH OKUPEHUH MPUBOIUT K
YMEHBIICHUIO IHaMeTpa Pa3phIBOB KIETOK U CPEIHErO
xomuuecTBa ouaroB y-H2AX na onny knerky JJHK mum-
(OLMTOB CHIBOPOTKH, YTO MOXKET MOBJIMSATH HA CHHIKEHUE
pHUCKa OHKOmaToyorud. HeoOXomuMmel AaabHEUIIHE WC-
CJIEeZIOBAaHUS, YTOOBI ONPEACTUTH 3aLIUTHBIE MEXaHU3MBbI
MeT(opMHHA MO0 HECTAOWJILHOCTH T'€HOMa, OCOOCHHO B
oTHOIIeHNH peaknuid noBpexaeHus JJTHK u snureneru-
YECKUX U3MEHEHMI.

VccnenoBaHue BBIMOJIHEHO B COOTBETCTBHM C Xeilb-
CUHKCKOM JeKjapanueii B paMKax BHYTPHBY30BCKO-
ro TpaHTa YHHUBEpCUTETa (PErHCTPAllMOHHBIA HOMEp
0119PKHM0255) o Tteme «MonekyasipHO-TEHETHUECKHE
aCIeKThl OXHPEHHs B Ka3axckod momynsamum», 2018
-2021 rr.
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SUMMARY

INFLUENCE OF METFORMIN ON THE DIAME-
TER AND NUMBER OF DNA BREAKS IN BLOOD
LYMPHOCYTES IN OBESITY

'Kudabayeva Kh., 'Kosmuratova R.,
'Bazargaliyev Ye., >Shagatayeva B.

West Kazakhstan Marat Ospanov medical university, ' De-
partment of Internal Diseases Nel,; *Department of Oto-
rhinolaryngology, Ophthalmology, Aktobe, Kazakhstan

Aim - to assess the DNA damage of lymphocytes be-
fore and after the use of Metformin in obese individuals
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by two indicators: the diameter and the number of DNA
breaks in blood lymphocytes.

The sample included 27 obese patients aged 1861
years. Among the participants, persons with chronic de-
compensated diseases, with bad habits (smokers, drug
users, alcohol) were excluded. In order to study the dy-
namics of blood lymphocyte DNA breaks, patients were
prescribed Metformin (Acino) at a daily dose of 850 mg/
day for 3 months. DNA damage analysis was performed
by assessing foci of phosphorylated histone protein HAX
(y-H2AX) on blood lymphocytes (AKLIDES, Nuk Hu-
man Lymphocyte Complete, Medipan, Blankenfelde-
Mahlow, Germany).

With the appointment of Metformin, the diameter of
the ruptures changed and amounted to 0.45+0.23 before
treatment, and 0.44+0.27 after treatment, but no statisti-
cally significant differences were found. When evaluating
the dynamics, a significant decrease in the indicator was
revealed, and it amounted to 2.60% (p<0.0001; z=9.97).

Before treatment, the value of the indicator “Mean num-
ber of ruptures per 1 cell” was 0.57+1.32, after the ap-
pointment of Metformin it decreased to 0.27+0.56, but the
differences are insignificant and after treatment, there is a
decrease in the indicator by 52.18% (p<0.0001; z=9.97).

The use of metformin 850 mg/day for 3 months in obe-
sity leads to a decrease in the diameter of cell ruptures
and the average number of y-H2AX foci per cell of serum
lymphocyte DNA, which may affect the reduction in the
risk of oncopathology. Further research is needed to de-
termine the protective mechanisms of Metformin against
genomic instability, especially in relation to DNA damage
reactions and epigenetic changes.

Keywords: obesity, DNA damage, break diameter,
number of breaks per cell, BMI, metformin.

PE3IOME

BJIMAHUE MET®OPMHWHA HA TUAMETP U KO-
JUYECTBO PA3PBIBOB JHK JIUMPOIIUTOB
KPOBH ITPU O’)KUPEHUU

'Kyna6aesa X.HU., 'Kocmyparosa P.H.,
'Ba3zapraues E.III., 2 IllararaeBa B.A.

3anaono-Kazaxcmanckuil MeOUYUuHCKULl  yHUugepcumen
um. Mapama Ocnanosa, 'kaghedpa snympennux 6onesnet
Nel; *raghedpa omopunonrapunzonozaui, opmanbMono2u,
Axmobe, Kazaxcman

Iens umccnenoBanust — oreHka nospexxnaenus JHK
JTUM(OLIUTOB Y JIUI C OKUPEHUEM JI0 U MOCIIe TIPUMEHE-
HUsL MeTGOPMHUHA B TeUueHHE 3 MecsleB B jo3e 850 mr B
CYTKH.

Bribopka Bkiroyasna 27 MAnMEHTOB C OXKUPEHUEM B
Bo3pacte 18-61 . Cpean y4yaCTHMKOB MCKITIOUEHBI JIMIA
C XpOHUUYECKHMH JICKOMIICHCUPOBAaHHBIMHU 3a00JICBaHUSI-
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MU, BPEAHBIMHU MPUBBIYKaMU (KypeHHUe, YIoTpedieHue
HapKOTHKOB, aJKOToJisl) U OepemenHble. J[1s u3yue-
HUs guHaMuku pa3peiBoB JIHK numdorutoB kpoBu
MalueHTaM HasHadajics MeTgopmuH (Acino) B CyTou-
HO# 103¢ 850 Mr/cyTku B TeueHHE 3 MecsIeB. AHaINU3
noBpexaenus JJHK mpoBoguiau ¢ momoibio OLEHKH
ouyaroB (ochopuaupoBaHHOIO THUCTOHOBOrO Oeika
HAX (y-H2AX) na numdonurax kposu (AKLIDES,
Nuk Human Lymphocyte Complete, Medipan,
Blankenfelde-Mahlow, I'epmanus).

Ha ¢one nmpuema merdpopmrHa 1uaMeTp pa3pbIBOB U3-
MeHujcsa u coctaBua g0 jgedenus 0,45+0,23, mocne je-
yenus — 0,44+0,27, cTaTUCTUUECKU 3HAYUMBIX Pa3TUUIMA
He oOHapysxeHo. [IpH olleHKe TUHAMHUKH BBISBICHO 3HA-
YUMO€ CHI)KEHHUE MOoKa3aressi, KoTopoe cocTaBuio 2,60%
(p<0.0001; z=9,97).

Jlo nedeHus 3HaUYEHHUE IOKa3aTessd CPEAHEro KoJuye-
CTBa pa3pbIBOB Ha | kieTky cocraBmio 0,57+1,32, mocne
Ha3HaYCHUs MeT(hOopMHHA CHU3MIOCH 10 0,27+0,56, pas-
IM4us HenocToBepHbl. OHAKO, NP aHAJIHM3e AWHAMUKU
JIO U TOCJe JICYeHUs] OTMeUaeTcs CHIDKCHHME MOoKa3aTels
Ha 52,18% (p<0.0001; z=9,97).

[Tpumenenne merdopmuna B 103e 850 MI/cyTKH B TEue-
HHE 3 MECSIIeB IPH O)KUPEHHUU PUBOJUT K YMEHBIICHHIO
JIHaMeTpa pa3phIBOB KJIETOK U CPETHET0 KOJIMYECTBA Ova-
roB y-H2AX na onny knerky JJHK numdonurtos ceiBo-
POTKH, YTO BJIMSIET HA CHI)KCHUE PUCKA OHKOMATOJIOTHH.
Heo0xonumbl nanbHEHINNE UCCIICAOBAHUS JIJIs OTIpeIeie-
HUSI 3aIUTHBIX MEXaHU3MOB MET(OPMHUHA B OTHOLICHUH
HEeCTaOMJIBHOCTH TeHOMa, 0COOEHHO PEeaKIuii MOBpexkK Ie-
Hust JIHK v sniureneTnyeckux u3MeHeHHH.
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bodogol dglfogemobsmgols 3530963 gdL bsdo mgols
3obdogenmdsdo gbodbgdmws dgBem@dobo (Acino)
pEgesdy®o wmbom 850 dp. ©bd-oli wsbosbgdols
sbogobo  bmdogmegdmes  gmlbgm@omom gdey-
o JolGmbydo ogrols HAX (y-H2AX) 396960l dg-
aoligdols Lodgoagdomn Lobbeol @odgmEo@gdby
(AKLIDES, Nuk Human Lymphocyte Complete, Medi-
pan, Blankenfelde-Mahlow, g 9®3560s).

d98xm®dobols  domgdol  gmbbg  dgoiggogs
3oV9390 0L ©@o0sdgB@o s dgopaobs d37@bsgmds-
dog 0,45+0,23, 3399@bognmdbols dgdwge - 0,44+0,27,
LAo@ob@ogydom Lo@ddgbm aoblbgsoggdsbo  om-
dmbgbogno 5@  ogm.  @obsdogols  dggolgdolisl
aodmgemobs 53 dohggbgdeols  3b0dgbgermgabo
‘dg9i0mgds - 2,60% (p<0.0001; z=9,97).

d39Mbogmdbdodeg  aoF4390 900l  Lodgomem  @o-
MmEgbmdsd ghm gxtgebg dgomaobs 0,57+1,32,
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HISTOLOGICAL AND HISTOCHEMICAL FEATURES OF LIVER AND LUNG TISSUE IN PATIENTS
WITH NONALCOHOLIC STEATOHEPATITIS AND OBESITY DEPENDING ON THE PRESENCE
OF COMORBID CHRONIC OBSTRUCTIVE PULMONARY DISEASE

'Hryniuk O., 'Khukhlina O., Davydenko L., 'Voievidka O., 'Mandryk O.

Bukovinian State Medical University, Chernivtsi, ' Department of Internal Medicine,
Clinical Pharmacology and Occupational Diseases; *Department of Pathologic Anatomy, Chernivtsi, Ukraine

The comorbid course of nonalcoholic steatohepatitis
(NASH) on the background of obesity and chronic ob-
structive pulmonary disease (COPD) has a number of
clinical features and is characterized by the syndrome
of mutual burden. The gold standard for the diagnosis of
NASH is histopathological examination of the liver tissue
samples obtained by the targeted or percutaneous liver bi-
opsy [9,12,17].

Some studies have found a connection between fibro-
genesis in the liver and lungs [1,4,11,16,20,21] and pub-
lished the findings of a prospective cohort study which in-
cluded 111 patients with mild and severe stages of COPD
(Grenoble, France) in the European Respiratory Journal.
41.4% of patients had moderate steatosis (SteatoTest score
>0.57),36.9% had NASH (NashTest >0.25) and 61.3% of
patients had liver fibrosis >F0-F1 (FibroTest >0.22). This
indicates the prevalence of progressive forms of NAFLD
among patients with COPD and may contribute to con-
comitant cardiometabolic diseases [21]. But there are no
large-scale randomized trials of a link between decreased
lung function and NASH.

It has recently been observed that adipocytes can ac-
cumulate in the lungs of obese people, thus creating an
abnormal site of ectopic fat deposition and playing a role
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in enhancing inflammatory infiltration in the lungs [3].
The accumulation of adipose tissue can further increase
the thickness of the bronchial wall and the restriction of
airflow. The theory is that adipose tissue associated with
the respiratory tract contributes to obstructive disease in
obese individuals, as evidenced by a positive correlation
with bronchial wall thickness and inflammatory activity.
Objective - to establish the pathomorphological fea-
tures of liver and lung tissue in the isolated and comorbid
course of NASH and COPD on the background of obesity.
Material and methods. Due to the need for a compara-
tive study of the pathohistological structure of the liver
and lung tissues, as well as preservation for the immu-
nohistochemical (IHC) studies of the antigen integrity in
the liver and lung structures there was used autopsy mate-
rial of 27 cases of NASH, class I obesity with comorbid
COPD stage II-11I (14 cases, Group 2) and without COPD
(13 cases, Group 1), namely early autopsies - up to 1 hour
after the establishment of the fact of the dead’s biological
death from various causes (traumatic brain injury, acute
stroke, sudden coronary death), in addition the deceased
had NASH, obesity, COPD stage II-III during their life-
time. For comparison, we used the autopsy material of 12
patients with isolated stage II-III COPD. (Group 3), as



