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C mnoMOLIbI0 MHKPOSIIEPHOTO TeCTa MCCJAeI0BaHO BJMsIHHEe JMTHIPOKBepueTHHa (Taxcudoamna) Ha
o0pa3oBaHHe MOJIMXPOMATOPMIBHBIX IPHTPOLUUTOB C MHUKPOSIAPAMH B KPAaCHOM KOCTHOM MO3re CaMIIOB
mbimeii KV:SHK mox reficTBHeM peHTTeHOBCKOTO M3JIy4eHHs] M HA BHIKHBAEMOCTH MbILIEl mocjie 00y4eHnst
B 103e 7/ I'p. Bbuin HcciieoBaHbl pa3inyHble KOHIEHTpanuu quruapoksepuernda:; 30, 150 u 300 mr/kr mpu
HX BHYTPHOPIOIIHHHOM BBeleHHH. JUTHAPOKBepueTHH B KOHUeHTpamun 30 MI/KT B MHKPOSIIEPHOM TecTe He
OKa3bIBaeT CyllleCTBeHHOe BJusiHHe Ha mnospexxaeHHylo /IHK c oOpasoBanmeM MHMKposiiep, a B TecTe Ha
BbIKHBaeMOCTh NpUBOANT K 100 %-51 ruéean sKMBOTHBIX, KAK H B KOHTPOJBLHOIi rpynme. YCTaHOBJEHO, YTO
AMrUapoKBepueTHH B KoHueHTpamusix 150 m 300 Mr/kr ymeHbliaer ofpa3oBaHHe pPaIUALMOHHO-
MHIYUHPOBAHHBIX MOJUXPOMATO(UIBHBIX IPUTPOUUTOB ¢ Mukposapamu Ha 20 % u 35 % wu yBeauuyuBaer
BBIXKHBAEMOCTH ;KHBOTHBIX MOcCJIe BO3AelcTBUS MoHu3upYylouieii paguanuu Ha 20 % u 60 % cooTBeTCTBEHHO.
TakuM 06pa3oM YCTAHOBJIEHO, YTO JAMTHAPOKBepueTHH B KoHueHTpamusix 150 m 300 mr/kr mposiBisieT
3aUUTHBIA 3(peKT Npu BBEIEHHH MBbILIAM iN ViVO.

KitoueBsie crmoBa: (prraBOHOMABI, OUTHAPOKBEPIETHH, TEHONPOTEKTOP, PaIHUONPOTEKTOP, OKHUCIUTEIBHBIN cTpecc,
aKTUBHBIC (HOPMBI KHCIIOPOJIA.
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By means of micronucleus test we analyzed effect of dihydroquercetin  (taxifolin) on formation of
polychromatic erythrocytes with micronuclei in the bone marrow of Kv:SHK male mice the action influence of
X-ray, as well as on the survival of these mice after irradiation at a dose of 7 Gy. In this study various
concentrations of dihydroquercetin (30, 150 and 300 mg/kg) were investigated. All of them administered
intraperitoneally. In the micronucleus test, dihydroquer cetin at a concentration of 30 mg/kg does not diminish
significantly DNA damage and the formation of micronuclei in the bone marrow test. Survival test with
dihydroquer cetin resultsin a 100% death of animals, the same was observed in the control. It was found that
dihydroquer cetin reduces the for mation of radiation-induced polychromatic erythrocytes with micronuclel by
20 % and 35 %, and prolongs survival of animals after exposure to ionizing radiation by 20 % and 60 %. Thus
it was established that dihydroquercetin in the concentration of 150 and 300 mg/kg shows a protective effect at
administration to the micein vivo.

Keywords:flavonoids, dihydroquercetin, genoprotektor, radatpctor, oxidative stress, reactive oxygen species

AxtuBuble (opmbl kucimopoga (ADPK) mocTrosHHO 00pa3yroTCs B JKMBOH KJICTKE Kak
MPOAYKTHl HOPMAIBHOTO MeTabonm3Ma Kuciopoaa. BozaeicTBrue ¢GakTOpoB OKpYKAroIIeH Cpesbl
Ha OpraHu3M, TaKUX KaK MOHU3Mpyoulee uznyuenue, Y D-u3nydeHust U T.[J., TAKXKE MPUBOIUT K
obpazoBanuio ADK [1]. [laHHbIC XMMHUYECKHE COCIMHEHHS OOJIaTar0T BBICOKOW PEaKIMOHHOU
CIOCOOHOCTBIO, YTO IO3BOJISIET MM BCTYNaTh B OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEAKLUUU C

Oenkamu, JUNUIAMH, YIIAEBOJAaMH W HYyKIeWHOBbIMH kuciotamu. B JIHK uyBcTBUTENBHOM



MHUIIEHBIO mpu nercTBurn ADK sBisieTcsl T'yaHWH, KOTOPBIM B PE3YyJbTAaTe€ OKHUCIUTEIBHOTO
MOBPEX/ICHHs TIpeBpaiiaercs B 8-okcoryanut [6]. O0pa3oBaHue 8-0kcoryaHHHA CBSA3aHO C TAKMMU
mpoleccamMy, Kak MyTareHe3, KaHIIEpOTeHE3, CTapeHue W T.I. B HacTosiee Bpemsi CYIIECTBYET
MHOTO Pa3HBIX PaJMO3AIUTHBIX BEIIECTB, KOTOPHIE CIIOCOOHBI MPEAOTBPAIIATH MOBPEKIAIOIIHNA
adpdext wnonmsmpyromer paauanuu. OmHAKO BBISBICHHE HamOojee H(P(EKTUBHBIX €3 HUX
npojgoinkaetrcs [2]. BoJbIIMHCTBO pajino3alUTHBIX BEIIECTB — OMOaHTHOKCHIAHTHI [3]. CaMbiMu
MEPCIIEKTUBHBIMUA  SIBJIIIOTCSI  QHTHOKCHUJAHTBl  MPHUPOJHOTO  MPOUCXOXKACHHS, CIIOCOOHBIC
MOIUGHUIMPOBATH MOBPEX Ao dPPekT nonusupyromiero uzmydenus [10, 4]. dnaBoHOMIBI —
3TO HamOoJee N3YUYECHHBIN KJIaCC MPUPOIHBIX BEIIECTB, CIIOCOOHBIC TPOSIBIIATH AHTUOKCHIAHTHEIE,
3alUTHBIC, UIMMYHOMOIYJIUPYIOIINE U JAPYyTrHe cBoiicTBa [8]. SIpkuM mpencTaBuTeneM 3TOro Kiacca
cunraercs auruapoksepuerud (AI'K) [7]. AT'K BnepBbie Obu1 00HapykeH B Kope enu [yrioca, a
MO3/IHEE B JIMCTBEHHHIIE HaypCKOH M cHOMpCKOW. 1o MOJEKYISIpHOMY CTPOSHHIO W (HYHKIIHSIM
JI'K Onu3ok K KBEpPIETHHY W PYTHHY, HO TPEBOCXOAUT HX TO (HapMaKoOHOIOTHIECKOM
aKTUBHOCTH. PaHee ObuT0 mokazano, uro JII'K nposiBiiseT aHTHOKCHAaHTHBIE cBoMicTBa [7, 9]. Llens
JaHHOW pabOThI 3aKII0YallaCh B HCCIEAOBAHUM TEHOMPOTEKTOPHBIX W PAJMO3ALIUTHBIX CBOWCTB
JT'K B cucreme in vivo.

Marepuajibl 1 MeTOAbI HCCIETOBAHUSA

B pabore wucnonp3oBamy BBICOKOOYHIIECHHEIE Mpenapar IUTUIPOKBEPIETHH, IFOOE3HO
npenocraBieHHblii A.b. TaBpunoBbiv ([Tymmno, UIIB PAH 3A0 HII® «DnaBur»), nepexuch
Bojopona (XumMen, Poccus), Tpuc(ruapokCu-merni)amuHomeTan, 2,2 -a3uHo-au(3-3Tmn-2,3-
JIUTUI-POOeH30THA30IMH-6-Cybdonar) ammonus (ABTS) (Sigma, TIA), Hatpuii XJIOpPHCTHIH
(AppliChem, T'epmanust), macio ummepcuonnoe (Cargill, CIIA). B pabore wucmogb30BaHbI
cnenyromue conmn: NaHbPQu- 2H0 1 NeeHPQi- 2HO (AmrescoCIITA).

O6nyuyenue. OOmydeHHe pacTBOPOB MPOBOAMIIA HAa PEHTTEHOBCKOW TEpameBTUYECKON
ycranoBke PYT-15 (15 mA, 200 kB) (MocPentren, Poccust) npu mommHoctH m03b1 4 I'p/mun
(boxycnoe paccrosaue 0,195m) (Llentp koutektuBHOTO Noab3oBanus UK PAH).

Muxposodepnwiii mecm

[{uToreHeTHUecKue MOBPEXKICHHS KJIETOK KPACHOTO KOCTHOTO MO3Ta MBIIICH ONpenersuin
mo oOpasoBaHHi0 TOMHXpoMatoguiabHbIX dpuTpornuToB ([1XD), comepxkammx mukposapa (M).
Mpiiieii  yMepIIBISUIM METOAOM IIEPBHKATBHON AHMCIOKAIMM 4epe3 28 4 mocie BO3ACUCTBUS
(peHTreHOBCKOE W3JIy4YeHHE W/WIM BBEJCHUS PACcTBOpa IWTHAPOKBEPIETHHA). [ MCTOJOTHUECKUC
npernapaThl TOTOBWIIM 110 CTaHAAPTHON METOIMKE ¢ HEKOTOPBhIMU Monudukamusmu. [Ipu moacyere
I1XD, coxmepxkamux MSI, wcmonp3oBaiu CBeTOBOM MuKpockon “MukMen-2"(JIOMO, Cnb) c
MMMEpPCHOHHBIM 00beKTUBOM Tipu yBenuaenun X1000.

Tecm na sviorcusaemocmao



BepkuBaemocte  camioB  aytopennbix  wmbimedn  Kvi  SHK  mocnme  Bo3aeicTBus
PEHTTEHOBCKOTO M3JIYYCHHUS OMpeAeIisiin exeaHeBHO B TedeHne 30 cyTok. /IuruapokBeplieTHH B
koHueHtpauuun 30—300Mr/kr >kuBOro Beca B (PU3MOIOTHYECKOM PACTBOPE BBOIMIHM >KUBOTHBIM
BHYTPUOPIOIIMHHO TIEpPe] TOTAJbHBIM PEHTTEHOBCKHM oOiydeHueM B no3ze /7 I'p. Kontponem
CITyXKWJa TpyIa Mblliel 0e3 BBEICHHS Ipenapara, o0JydeHHbIX B g03¢e 7 [p.

Pe3yabTaThl U UX 00CYKIEHUS

B Tabnune 1 npeacraBieHo BIMSHUAE PEHTTCHOBCKOTO M3iIyueHus: B o3¢ 1 I'p Ha ypoBeHb
noBpexaeHHoctu JIHK kimeTok KpacHOTO KOCTHOTO MO3ra Mbliei. M3 Tabauiibl BUAHO, 9TO MOCTIE
oOmydeHust >kUBOTHBIX TporieHT [1XD ¢ M yBennumics Ha 9 pas ot 0,42+0,03 Yaipu oTcyrcTBUM
Bo3zeiictBus 10 3,93+0,04 %mpu no3e 1 'p. Beenenne JAI'K mbimam B korneHtpanusx 30 mr/kr
3a 15 MuH 10 00MydeHHUs1 He OKasbIBaeT CYHIECTBEHHOTO BIHMSAHMA Ha KomudecTBo I1XD ¢ M.
Pe3ynbTaThl MUKpPOSIEPHOTO TECTa JUIS )KUBOTHBIX 3TOM TPYIIBI CTATUCTUYECKU HE OTIUYAIOTCS
OTHOCHUTEIILHO KOHTPOJsSI OOJydeHHOro B TOM ke pgo3e. Torma kak mpu BBemenun JII'K B
koHIreHTpanusax 150u 300mr/kr HaOIIOAAFOTCS CTATUCTUYECKU 3HAYMMBIC OTIMYHSI OTHOCHUTEIILHO
koHtpossi. Beenenune JII'K B koHnenTpamuun 150Mr/kr npuBoaAUT K yMEHbIIECHHIO KonndecTBa [1XD
¢ M4l otHOcHTenbHO 00yueHHOr0 KOHTpOsst Ha 20 %,BBeaenue JI'K B konmnenrpanuu 300 mr/kr
MPUBOIUT K yMeHbIIeHUI0 KoymuecTBa [1X3 ¢ MS oTHOCHTEIRHO O0Jy4E€HHOTO KOHTPOJIS IMMOYTH
Ha 35 %.HyxHo oTMeTuTh, uTo BBeAeHHE JII'K MHTAKTHBIM MBIIIaM HE IPUBOJWIO K U3MEHEHUIO
nospexaeHHoctd JIHK, To ecTb AMruapoKBEpLETHH HE MpPOSIBISET T'€HOTOKCHMUYECKHE CBOWCTBA
naxe npu KouteHrpamnusax 300mr/kr.

Tabmuma 1
Bnusaue JIT'K B konnentparuu 30, 1500 300Mr/kr mipu ero 0JHOKpaTHOM BHYTPHOPIOIIMHHOM

BBEJICHUH 3a 15MuUH /10 BO3EHCTBUS PEHTIeHOBCKOTO o0ryueHus B 1o3e 1 I'p Ha mporieHTHOE

coaepxkanue [1X3 ¢ MA
Ne BozpaeiictBue X3 c M4, %
1 OIp 0,42:0,03
2 JT'K 300mr/kr + O'p 0,39:0,04
3 1Tp 3,93:0,11
4 JT'K 30mr/xr + 1'p 3,73t0,12
5 | AT'K 150wmr/kr + 1'p 3,22t0,13
6 JT'K 300mr/kr + 1'p 2,60t0,24

[pumeuanune. Yka3aHsl CpeIHUE 3HAYCHHS M UX CTaHAapTHBIC omnOku (N=5).



UccnenoBano Brmustaue JII'K Ha BBDKMBAEMOCTH MBIINIEH TPH €r0 BHYTPHUOPIOIIMHHOM
OJTHOKPATHOM BBE/ICHUH 32 15 MUH /10 TOTaJIBHOTO PEHTTEHOBCKOIO O0JIyueHHs B JICTaJIbHOM 03¢ 7
I'p (Tabmuua 2). dpdexr AI'K yBennuuBaercs Mpy MOBBIIICHHH €r0 KOHIIGHTPAIMU. Y CTAHOBIICHO,
yro npu BHyTpHOpromuHaHoM BBeaeHuH J[I'K B xonmentparuun 150 u 300 mr/kr 3a 15 munyt 10
ToTanbHOTO OONyueHus B nosze 7 I'p, B Teuenue 30 cyrtok BepkuBaeT 20 % u 60 % xMBOTHBIX
coorBercTBeHHO npu 100 % ruGenu o0OIy4YEHHBIX >XMBOTHBIX B KOHTPOJBHOM TpyIIe U IpU
Beesiennn JII'K B xonnentpanuu 30 mr/kr. Takum oOpa3om, ycranosneHo, yro 'K mpossiser
CYIIECTBEHHBIE T€HOIIPOTEKTOPHBIE U PAHO3AIUTHBIE CBONCTBA.

Tabmauma 2
Bnustaue JII'K Ha BBDKMBAEeMOCTH MBIIIEH MTPH OJHOKPATHOM BHYTPUOPIOIIMHHOM BBeIeHUH 3a 15

MUHYT 70 BO3JEHCTBUS PEHTI€HOBCKOIO U3yueHus B 1o3e 7 I'p.

Kownrenrpanus, mr/kr [IpouenT BeokuBIIUX K 30 cyTKam moce
obydenus (konmuuecTBO BeKMBIINX K 30
CyTKaM / KOJTMUECTBO YKUBOTHBIX,
Y4aCTBYIOIIMX B SKCIIEPHUMEHTE)

30 0 (0/20)
150 20 (4/20)
300 60 (18/30)

IIpumeuanne. Kaxxmas sxcepuMenTanbHast rpymmna coctosiia u3 20—30msimeit. p — 0,05.

Panee B maGoparopun kinerouHoi uHxeHepun 3amukuHod C.M. m ee kommeramu ObLIO
MOKa3aHO, YTO AUTHAPOKBEPUETUH MPHU AUANA30HE MAIbIX U YMEPEHHBIX 103 MPOSBIISI 3alIUTHOE
JCHCTBHE OT IMTOT€HCTHYCCKMX IMMOPOXKAEHUH B KocTHOM wmo3re [5]. Takum obOpasom,
JUTHAPOKBEPLETUH TPHU BO3JCUCTBUU PEHTTEHOBCKOTO H3JYUYEHHUsI MPOSIBISIET CYIIECTBEHHBIE

TEHOIIPOTEKTOPHBIE U PaIUOIIPOTEKTOPHBIE CBOMCTBA.

Paboma evinonena npu noooepsicke 2panma POOH Ne 13-04-00730-a u 14-44-03562-p_uenmp_a.
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