PAITHALIMOHHAA BHOJIOTHA. PATHODKOJIOTHA, 2023, mom 63, Ne 4, c. 394—402

VIK 615.322:577.2:612.112.94:57.085.2:539.1.047

MOAND®UKALINA PAANALITMOHHBIX DOPEKTOB

METO/I JTHK-KOMET HE BLIABJI CHU2KEHUA MOBPEXIEHU THK
JINMMPOLINTOB, BBI3BBAHHbBIX PEHTTEHOBCKUM MU3JIYYEHUEM,

IIPU JENCTBUU HATPUI-MEJTHOT'O XJIOPO®PUJLJIMHA
B KOHIHEHTPALIMU 10 100 MKMOJIb/JI

© 2023 r. JI. A. Pomonun*, M. A. Urnaros!

Tocydapcmeennniii nayunsiii yenmp Poccuiickoii Pedepayuu — Dedepanvhbiii meOuyunckuii Guopusuueckuii yenmp
um. A.1. Bypnazana ©DMBA Poccuu, Poccus, Mockea
*E-mail: fmbc@fmbamail.ru
TMoctynuna B penakuuio 17.01.2023 r.

ITocne nopa6otku 22.05.2023 r.
IMpunsara x myonukamum 21.06.2023 1.

IMouck acpeKTUBHBIX, HO HE TOKCUYHBIX PaaAMO3aIIUTHBIX CPEACTB OCTaeTCs IJITaBHOM 3anayeii paqroo1o-
sioruu. ITo psimy cooOI1IeHM T K TAKOBBIM MOTYT OTHOCUTBCS TIperapaThl Ha OCHOBE xJiopodusuia, B YaCTHO-
CTHU, XJIOPODUIUTMHA — BOIOPACTBOPUMOTO MTPOAYKTA €ro oMblUIeHUsI. Tak KaK MHOTHE UCCIIe0BATEN OT-
BomAT roBpexneHusaM JHK kiaodueByo posib B pa3BUTUN HETaTUBHBIX TTOCIEICTBUI NeMCTBUSI HOHU3UPY-
IOIIeTO M3JyYyeHUsi, ObIJIO MPOBEACHO HACTOsIIee MCCIeNOBaHWE IO BO3AEHCTBUIO PEHTTEHOBCKOTO
U3JTy4EeHUST CYCTIEH3UU JTMM@OLIMTOB B pacTBOpaxX HaTpUil-MeIHOTo XJIOpoUUIMHA TUara30He KOHIIEH-
Tpamuii 5—100 mxmounb/m. Illenounas MoguduKaiys MeTona rejib-3J1eKTpodope3a OTIeTbHBIX KJIETOK He
rnokaszaja 1ocToBepHbIx oTinuunii B conepxxanuu JIHK B xBocte n MomeHTe xBocTa JIHK-komeT 061yyeH-
HBIX JIUM(}OIIUTOB, MHKYOMPOBAHHBIX B XJIOPOMDUMLIMHE, IT0 CPABHEHUIO C TOJIBLKO OO0Jy4YeHHBIMU KJIeTKa-
Mu. JlaHHBIN pe3yabTaT MOXHO OOBSICHUTH T€M, YTO, CKOpee BCEro, XJopoGWUIMH He MPOXOIUT Yepes
SIIEPHYI0 MEMOpaHy U3 LIMTOILIa3Mbl B Apo. ¥l MUMEHHO OTCYTCTBHEM XJIOPOMUIUIMHA B SIAPE MOXHO 00b-
SICHUTb TO, 4TO crereHb nopexaeHus JIHK B onbITHBIX Tpobax He OTIMYaiach OT TAKOBOI B KOHTPOJIbHOM.

KiroueBble ciioBa: MOHU3MpYIOlee U3TydyeHue, TuMGOLINTBI, XJTOpodWUIMH, paguorporekTopsl, JJHK-
komeThl, JJHK

DOI: 10.31857/50869803123040070, EDN: EHTQMJ

BBuIy BbICOKOI XMMUYECKON TOKCMYHOCTHU BCEX
MPUMEHSIEMBIX B HACTOSIIEE BPEMS PAIUOIIPOTEKTO-
poB [1], kpaliHe akTyaJlbHOI OCTaeTcs 3aaa4a Morucka
HETOKCUYHBIX, HO MpU TOM 3 (hEKTUBHBIX paino3a-
IIUTHBIX cpencTtB. M XoTsa AaHHYIO MpobieMy MbITa-
FOTCSI PEIIUTh Ha MPOTSKEHUM UTUTEILHOTO BpeMe-
HU [2—11], cunTaTth ee pelIeHHOM Ha HACTOSIIIIT MO-
MEHT He TIpuxoamutes [12].

OnHaKo B IUTepaType UMEIOTCSI CBEICHUSI O TOM,
YTO TIpernapaTbl HA OCHOBE XJiopoduiia, odamalo-
II1e OYeHb HU3KOM TOKCUYHOCTHIO, TIPOSIBIISIIOT pa-
Iro3amuTHRINA 3¢ dekT [13—18]. B HexkoTOphIX U3
JaHHBIX pPadoT U3yYaluch pPaAMONPOTEKTOPHBIC
CBOICTBA HEITOCPEICTBEHHO CaMOro xJiopoduiia
[13—15], B opyrux — xyopodpuiiHa — BOAOPACTBO-
PUMOTO IIPOAYKTa ero oMbuieHus [16—18].

HenaBHO MeTOIOM pervcTpalvuv YCUJICHHOM Xu-
HOJIM3UIWH|5,6,7-gh]3-alleTmuIKyMaprHOM (couma-
rin-334) XeMMJIIOMWHECIIEHIINN, COTIPOBOXKIAOIICH
KaTaIM3upyeMyl0 KOMILJIEKCOM IIMTOXpOMa ¢ C Kap-
JUOJVUMUHOM KBa3WJIMIIOKCUTEHA3HYIO PEaKIUIo,
IMOKa3aHO TI0JAaBJICHUE XJIOPODUIIJIMHOM 3alITylleH-

HOTO JTaHHBIM MPOILECCOM ITePEKMCHOIO OKMCICHUS
JununosB [19]. JaHHbI pe3ynabTaT MO3BOJISIET Npe-
MOJIOXKUTh, YTO B OCHOBE PaJMO3alIMTHOTO AeCTBUS
IpernapaToB Ha OCHOBE XJIOpO(WIa MOXET JieXKaTh
MOAABJICHUE TIEPEKMCHOTO OKUCICHUS JIMIUIOB.
Ho npu aToMm hakT nmopasieHus mpernaparaMu Ha OC-
HOBe XJIOpoGuWJIjIa JIUIIMIHON IIepOKCUIALIIN BOBCE
HE OTMEHSIET MX BO3MOXHBIX T€HOIIPOTEKTOPHBIX
CBOICTB — TMIIOTETUYECKOI CIIOCOOHOCTM 3allUINATh
mosekysibl JIHK ot pagraiimoHHBIX mopakeHuid. [1aB-
HBIM MEXaHWU3MOM JEMCTBUS JAHHBIX TTOPAXKEHUN SIB-
JISIeTCsl aTaka Ha HUX MPOAYKTOB Paavoin3a BOAbl —
TUAPOKCIIBLHBIX Y TUIPOIIEPOKCUILHBIX panuKaioB [20].

Tak kak MHOTHE MCCIeo0BaTeId OCHOBOIIOJIAra-
IOIIYIO POJIb B ITAaTOreHEe3€ JIyYeBOTO MOPaXKeHUs OT-
BOASIT uMeHHO ToBpexaeHusM JTHK [21—24], mbl
MIPOBEJIM BKCIIEPUMEHT II0 OLEHKE CIIOCOOHOCTHU
xJopodMILUTMHA TTpeaoTBpainath mospexneHus JHK
y IuMGOLUTOB, MOABEPTHYTHIX NEeHCTBUIO PEHTIe-
HOBCKOTO OOJTy4eHUSI.

JaHHas olleHKa OblIa MpOBeIeHA METOIOM TeJib-
aeKTpodope3a OTMHOYHBIX KJIIeTOK. JJaHHBII MeTo,
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3aKJII0YAeTCS B CMEIIEHNU KJIECTOYHOM CYCIIEH3UM C
arapo3HbIM TeJieM C MOCISAYIOIIUM JIM3UPOBaHUEM
KJIETOYHBIX CTPYKTYD, 3a uckimodeHuem JIHK, u mo-
MEIIeHUM 00pa3loB B 3JIEKTpUYecKoe mojie. B HeM
JHK, oynyun oTpunaTeabHO 3apsKeHHON MOJIEKY-
JIOH , “mBITaeTcsl” ABUTAThCS B CTOpPOHY aHoma. On-
HAKO CTPYKTYpa arapo3bl 3aTPYAHSIET 3TO IBIKEHUE,
MO3TOMY B TOJIIE TejsI ¢ OOIBIINM YCIIEXOM IIPOXO-
It Heoonbiure pparmedTsl JIHK, nMmerwliue mecto
B 00pa31ie BeirencTsre moBpexxaeHus Mmoaekyir JJHK.
ITosToMy oOpa3syeTcss KoMeTarionoOHasi CTPyKTypa,
Ha OCHOBAHMHU BBIPAXXEHHOCTU XBOCTa B KOTOPOI
MOXHO CyINTh O cTereHu paspyineHns JHK mon
NIEAICTBHEM pa3IMYHbIX (haKTOPOB, BIAUSHUSIM KOTO-
pBIX MoaBeprajiach Kiierka [25—27]. [TonoOHbIM 00-
pa3oM MOXKXHO M3ydaTh IByXHUTEBBIE pa3pbiBel JJHK.

OnmHako, eciu MpOBOAUTH 3JeKTpodope3 B IIe-
JIOUHOI1 cpee, CTAHOBUTCS BO3MOXKHBIM IETEKTUPO-
BaTh M omgHOHWTeBBIe pa3pbiBhl JJHK, a Takke Tak
Ha3bIBaeMbIe 11IEJI0YHO-1a0MIbHbIE CAlThl — pa3pbl-
Baroluvecs B LiejgouyHoil cpene ydactku JIHK, He-
YCTOMUYMBOCTH KOTOPBIX BOZHUKAET MO IMPUINHE Ieii-
CTBUS TTopaxaroniero ¢akropa [25, 28], HarpuMep,
PEHTITEHOBCKOI'O M3JTy4YeHUSI.

Ecyiu roBopuTh 0 nocienHux paboTtax ¢ mpuMeHe-
Huem metona JIHK-komeT, To 3mech MOXKHO yKa3aTh
pabory C.R. Cooper u coast. [29], B KOTOpOi1 pu
ncnoiab3oBanun Merona JIHK-komer m3ydeHsl mo-
BpexxneHuss JIHK, BbI3BaHHBIE CBEPXBBICOKOMOIII-
HbIM umnyibcHbIM FLASH-oG6nyyeHuem, u cnenan
BBIBOJ, O TOM, YTO BPEMEHHOE CHMXXEHUE CoaepKa-
HUSI KUCJIOPOJA B TKAHSIX — 3TO MPUYMHA OTHOCU-
TeJIbHO MaJIbIX I€CTPYKTUBHBIX MOCIEACTBUI TaHHO-
ro pexxuma oomyaeHusi. Meron JIHK -komeT er B oc-
HOBY HOBOT'O METOJla OLICHKH 1IEJIOCTHOCTH TeHOMa
TECTUKYJISIPHBIX 3apOAbIIeBbIX KJIeTOK [30] U BbIsSIB-
nenust nopexnenuit JJHK mnst merekium 3mokade-
CTBEHHOII TpaHchoOpMalUU KJIETOK TPU XpOHUYE-
ckoM muppose medeHu [31]. C momoiibio MeToaa
JHK-xoMeT oOHapykKeHBI IOBPEXICHUS TeHETUYe-
CKOTO arrapara JCMKOILMTOB eprudepruIecKoit Kpo-
BU Yy MalIMEHTOB, CTPaalolIMX XPOHUYECKOU Toyey-
HOIT HeIOCTaTOYHOCTEIO [32].

M. Unverricht-Yeboah u coasr. [33] moka3zanu 60-
Jlee UHTEHCUBHOE 00pa30BaHMe IBYHUTEBBIX PA3PbI-
BoB JJHK, BeI3BaHHbIX BKtoueHueM B JHK '] no
CPaBHEHMIO C JIEHCTBUEM Y-U3JIyUeHMsI C HU3KOI JI-
HelHOoI nmepegavyeil SHEPTUM.

Kpome Toro, meton JJHK-komeT MoxkeT mpume-
HSTBCSI ¥ B 9KOJIOTUYECKUX UCCIIeIOBAaHUSX, HAIIPU-
MEp, C €r0 MOMOIIBIO U3YyYajiu CTEIIEHb 3arpsI3HEeH-
HOCTU BOJIOEMOB, aHAIM3UPYST HA MPEeOMET TeHeTH-
YeCKMX TMOBPEXIEHUIl KIeTKA U3 TeMOJIUMQBI
XKUBYIIUX B HUX KpaOoB Aegla platensis [34] u cTenieHb
3arpsi3HEHHOCTM BO3AyXa Ha OCHOBAaHWM aHau3a
KJ1eTOK buprounHbl 0ObIKHOBEeHHOM (Ligustrum vul-
gare) [35].

PAJUALIMOHHASA BUOJIOTUA. PAAMOSKOJIOI'UA
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bonpmioit mHTEepec BBI3BIBacT padbora M. Kar-
baschi u coaBt. [36], paspaboTaBIIMX YCTAHOBKY IS
aBTOMAaTU3UPOBAHHOIO MpuMeHeHus1 Metona JHK-
KomeT. IlomoOGHOE yCTpOMCTBO IIO3BOJMUT CHU3UTh
CyOBEKTHUBMU3M IIPU OLIEHKE PEe3yJbTaTOB, B BEICOKOIA
CTeTIeHU CBOMCTBEHHbI faHHOMY MeTony [37, 38].

Llennio ke HacToOsIIIEiT pabOTHI CTAJIO MPOBEACHNE
WCCIIeNOBaHUs BO3MOXHOCTH HaTPpU-MEITHOTO XJIO-
poduaaMHa TIpeaoTBpallaTh BO3HUKHOBEHUE IIO-
BpexneHuii JIHK B mumdonmrax, cycneH3us1 KOTO-
PBIX TTOABEPIVIACh BHEITHEMY BO3IEMCTBUIO PEHTIE-
HOBCKHUM U3JTy4YEeHUEM.

MATEPHAJIBI U METOINKA

Buidenenue aumgpoyumos kposu. CyCcrieH3UsI U30-
JIMPOBAHHBIX JMM@POLIMTOB OblJIa MPUTOTOBJIEHA U3
KUIKON COeAMHUTENBbHOI TKaHU YesioBeKa — KPOBU.
JIuMdoumnTE BEIOCISIIA U3 TIPOO KPOBU IMAIIUEHTOB
®I'bY T'HL ®MFBII um. A.W. Bypuaszsna ®MBA
Poccuu MeTonoM 1ieHTpUYrupoBaHUs B TpaaueHTE
IUIOTHOCTU. MeXay 3a00pOM KpPOBU U BhIACICHUEM
KJIETOK, a TaKXKe MEXIY BblACJICHUEM KJIETOK U aHa-
JIN3OM coxpaHsijach TeMIiepaTtypa 4°C. ['enmapuHu3u-
pPOBaHHYIO KpOBb pasBesin ¢ocharHO-coIeBbIM OYy-
¢epom (PBS), mpurotoBieHHOM IIyTeM pacTBOpeE-
Husa Tabimetku (Thermo Fisher Scientific, CIIIA) B
JIIEMOHU3NPOBaHHOIT Bone, B cooTHomeHun 1: 1. Jla-
Jiee B IeHTpUQYKHBIC TPOOUPKM T0OABUIIN 3 MJI pac-
TBOpa (pukoiia tiotHocThio 1.077 r/mMa (ITanBOko,
Poccus), mocie yero HacJIOWIM Ha HEro 1Mo 6 M1 pas-
BEICHHOM KPOBM, M30eras repeMellinBaHus C HUM.
Hanee ipo6sl neHTpUudyruponanu mpu 400 g B Teye-
Hue 30 muH. [anee orOupanu oIajecUMpYOIIee
KOJIbIIO, coiep:Kalllee MOHOHYKJIeapbl, B YMCTbIC
HeHTpudyKHbIe TPOOUPKH, 100aBUB B HUX 110 10 M1
PBS, nepememas cycnensuio. [1po6bsl neHTpudyru-
poBaymt ipu 300 g B Tewenue 10 MuH, ITOCIE YeETO,
CJIUB CYIepHATaHT, PECYCHEHAUPOBAIU OCANAO0K B J10-
OaBneHHBIX 5 M PBS. Jlanee cHoBa 1ieHTpUdyTrupo-
Basi 1ipoOkwI Tipu 300 g B Teuenue 10 MUH U, CIIUB
CylnepHaTaHT, PeCcyCclleHAUPOBaIN OCaloK B 100aB-
neHHbIXx 5 Mma PBS. Ilocie yero emie pa3 1ieHTpU-
¢dyruposanu npo6sl mpu 300 g B TeueHue 10 MUH ¢
MOCeAyIOIIUM PECyCIIeHIUPOBaHUEM ocanaka B 1 Ml
cpensl RPMI 1640 (monH.). Cpena Obl1a IPUTOTOB-
JneHa nyteM mob6aBiaeHus K 500 mi cpeanpt RPMI
Medium 1640 1x (GIBCO (Life Technologies (Invit-
rogen)), CIIA) 50 mn nHakTuBupoBaHHoii Fetal
bovine serum (Thermo Fisher Scientific, CIIIA),
146 mr L-mryramuna (ITan®xo, PD), cmecn 25000 ex.
NMeHULMUIMHA 1 25 Mr crpentomulinHa (ITanBDko,
PD).

Hukybuposanue aumgoyumos 6 xaopoguiiure u
nposedenue o6ayyenus. CyCNEH3UIO0 JTUM@POIUTOB
CMEIIMBAJIN B COOTHOIIEHUH 1:1 ¢ pacTBopamMu Mef-
Horo xjopodmuinHa Hatpust (CZY prospertity Store,
Kurait) B cpene RPMI 1640 (momH.) ciemyiommx
Ne 4
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koHneHTpaumit: 10, 50, 100 u 200 mxmonb/n. KoH-
TPOJbHBIE MPOOBI pa3daBIsJIMCh B 2 pa3a cpenoi
RPMI 1640 (monH.), He comepKaleil XJ10poUIIINH.
[ainee rmoy4eHHbIE TAKMM 00Pa30M CYCIICH3UH JIM-
¢GoLUTOB B TeUeHMEe | 4 MTHKYOMPOBAJIM B BO3IYIITHOM
tepmoctate MCO-15AC bupmbl “Sanyo” (AnoHust)
rnpu temiieparype 37°C. I1ocie nHKyOaL My 1OJI0BM-
Ha MpoO Oblj1a MoaBepKeHa BO3JIEHCTBUIO pPEHTIE-
HOBCKOI'O U3JIy4YeHUsI Ha PEHTTeHOBCKOIl yCTaHOBKE
PYCT-M1, P® B no3ze 2 Ip.

Ilposedenue eenv-snexkmpogopesa 00UHOUHBIX Kie-
mok. CycrieH3uu JTMM@POIMTOB Mocjie OO0IydeHUs
cpasy CMelIMBaJIu C PacTBOPOM JIErKOTIJIaBKOI ara-
po3bl (Helicon, P®, 1%), uMmelomm teMmeparypy
~38°C. Kaxnas npoda cocrosia u3 200 MKJI JIerko-
TU1aBKoM arapossl ¥ 200 MKJI cycnieH3UM JIUMQPOLIU-
TOB C IPUMEPHOI1 KOHILIeHTpauueil =10° KeToK,/mi1.
Hanee 75 MK IOJAy4YMBIIEHCS CMECM HAHOCWJIM Ha
MpeIMeTHBIE CTEKJIa CO CJI0EM TYTOIJIaBKOI arapo3bl
(Helicon, P®D, 1%) u cpa3y HaKpBIBaJIX MOKPOBHBIM
crexkisioM. [locne yero uHKYOUpoOBav MPOOHI B TeUe-
Hue 10 muH npu 4°C. Jajee MOKpOBHBIE CTEKJIAa CHU-
MaJli ¥ TIoMellajiu oopa3libl B IU3UPYIOLINit Oydep,
B KOTOPOM MHKYOMpOBaiu NpoOkl B TeueHue 1 U npu
4°C. I1pu ONpUTrOTOBJIEHUU JTU3MPYIOILETO pacTBOpa
npo6asnsiu 5 ma IMCO (ITan®ko, P®) u 0.5 mn
Triton X-100 (Helicon, P®D) k 45 M1 CTOKOBOTO K-
supylomiero o6ypepa (XumMen, P®, coctaB: NaOH
1%, NaCl 14%, DATA 2%, tpuc-HC1 0.2%).

DnexkTpodope3 npoBoguin B Kamepe (Helicon,
P®) B cpene Gydepa, IpUTOTOBIEHHOTO ITyTEM CMe-
muBanug 15 Mo 10 7 NaOH 15 mu, 10 mn
100 mmonb/a1 BATA (pH = 10.0) ¢ nuctTmiMmpoBaH-
HOM BOIOI Tak, 4TOOBI OOIIMiI 00beM Oydepa co-
crasisi 500 M. Tlepen mpoBeneHneM 31eKTpodope-
3a CTeKJIa ¢ oOpa3laMy BBIIESPKUBAIU B Cpelie JaH-
Horo Oydepa B TeueHue 20 MUH IIpU TeMIepaType
4°C. Ilocne 3TOrO CTEKIA MOMELIANIN B 31eKTPOdO-
pEeTUYECKYI0O KaMepy U 3ajuBaiu ee OyhepoM Tak,
YTOOBI TOJIIIMHA €T0 CJI0ST Hal CTEeKJIAMU COCTaBIIsAIIa
2—3 MM. DnekTpodope3 MpoBOAMIIN B TeueHne 20 MUH
npu HanpsokeHur B Kamepe 20 B. Temnepatypa Oy-
depa cocrapnsuia 4°C 1 moaAepX1UBaJiach aKKyMYJISI-
TOPOM XOJIOJIA.

ITocie memouHoro 3MeKTpodopesa cTekiaa oopa-
6aTbIBajiM 3 pa3a Mo 5 MUH HEUTPaTU3YIOLIUM TPUC-
o6opat-DATA-6ydepom x10, pazBegeHHBIM B 5 pa3, B
TedeHue 5 MMH. 3aTeM Mbl BBIASPXKUBAJIM CTEKJIA C
oOpa3lamMy B Te4eHUe 5 MUH B TUCTUIMPOBAHHOI
BOJIE, MOCJIe 4ero — B TeueHue 5 MuH B 70%-HoM 3Ta-
HoJsie (TIPUTOTOBJIEH pa3BelAcHUWEM B JIEMOHU3UPO-
BaHHOIT Boae 95%-Horo staHosa nmpousBoacTsa AO
“PDOK”, PD). Janee crekiia ¢ 0Opa3lilaMU BbICYIIIH-
BaJIM Ha PUIBTPOBAJIBHOM Oymare arapo30ii BBEpX.

Ilposedenue anaauza nospexcdenuii JIHK memodom
I HK-komem. Ha cTekisio ¢ oO6pa3iioM paBHOMEPHO
HaHocwIn 20 MKJI pacTBOpa aKpUAMHOBOIO OpaHKe-
Boro (0.5%, I[Nan®xko, PD), mocie yero HaKphLIBaIN

PAAVUAITMOHHASA BUOJIOTUA. PAAMOBKOJIOI'UA

POMOJIWH, NTHATOB

€ro TTOKPOBHBIM CTEeKJIOM. Jlanee Ipu MCIIOIb30Ba-
HuM (ayopecueHTHoro mukpockomna “Nikon Eclipse
Ni-U” (Nikon, SImoHus1), NOAKII0OYEHHOIO K IIEPCO-
HaJIbHOTO KOMITBIOTEPY, OCHAIIIEHHOMY ITPOTPaMMOIA
ProgRes Capture pro, 6b110 TIpoBeaecHo poTorpadu-
poBaHUE KJIETOK TaKMM OOpa30M, UTOOBI KaxKooi
npo6e cooTBeTcTBOBajO 100 KieTok. I1pm 3TOM Kax-
JIOM Mpo6e COOTBETCTBOBAJIO IBA CTEKJIA, C KaXKI0I0
13 KOTOPHIX aHaJIU3MpoBaju 110 50 KiIeToK. AHanu3
JHK-xoMeT mpoBOIMIN € WCITOAb30BAHWUEM IIPO-
rpammbl Casp. B kauecTBe aHaTU3UpyeMBbIX ITapaMeT-
POB UCII0Jb30BaJIM IpoLeHTHoe coaepxanue JJTHK B
xBocte JIHK-KoMeThl 1 MOMEHT XBOCTa — IIPOU3BE-
JeHue OIuHBI KoMmeThl Ha conepxaHue JITHK B ee
xBocTe [39].

CraTtuctnyeckyro oopaboTKy pe3yJibTaTOB MTPOBO-
IV C KUCIIOJIb30BaHueM nporpaMMbl Microsoft Of-
fice Excel 2016. JlanHble Ha rpaduKax MpeacTaBIeHbI
B BUJIE: cpeaHee apudMeTHUIecKoe ¢ TpaHULIaMU J10-
BEPUTEJILHOTO UHTEPBaJia, KOTOPbI ObLIT BHIYUCIIEH C
HCITOJIb30BaHUEM f-Kputepusi CTblofeHTa ITPpU JOBE-
putenbHOI BepossiTHOCTH 95%. HopmanbHOCT pac-
npeaeaeHnsl pe3yjlbTaToB U3MEPEHUMN I Kaxaoi
IKCIIEpPUMEHTAJIbHOU TOUKM U KOHTPOJIeit ObljIa Mpo-
BEpEeHa C UCIIOJb30BAaHUEM KpPUTEPUs COIacus
IMupcona [40].

PE3VJIBTATBI

Crenenn noBpexneansg JJHK mumponnTos one-
HUBaJIY T10 ABYM IMOKa3aTeJIsIM: TIPOLIEHTY coaepxKa-
Hus1 JJHK B xBocte JIHK-KOMeThl 1 MOMEHTY XBOCTA —
MIpOM3BEASHUIO O (HE IIPOLIEHTa) COAep>KaHUSI
JHK B xBocTte Ha mnunHy xBocta JIHK-xomeTsl.
Tak kak nmporpamma Casp obpabaTtbiBaeT ¢oTorpa-
¢dun 1o 3peHnsI MUKPOCKOIIa 0e3 ydeTa peaibHbIX
JHeHBIX pa3MmepoB JIHK-kKoMeTsI, TprMeHsIst coO-
CTBEHHbIC, YCJIOBHBIC, €IMHUIIBI JIMHBI, OTy4YeH-
Hasl BeJIMYMHA MOMEHTA XBOCTA TaKXKe M3MepSIeTCs B
OTHOCUTENIBHBIX enuHUIIaX. Pe3yabTraThl 3KCIIepHU-
MEHTa IPOUJIIIOCTPUPOBAHEI puc. 1.

KoHTponbHbIM poOaM Ha Tpadukax Ha puc. |
COOTBETCTBYIOT TOYKH, JiexXalllie Ha OCU OpJWHAT.
ITonoxuTenbHBIN KOHTPOIb — Mp0O0a, IMOABEPTHYTAS
o0ydeHuto B 103e 2 ['p 6e3 mpeaBapuTesbHO MHKY-
b6auuu B pactBope xiaopodmummHa. Ha rpaduke eit
COOTBETCTBYET TPEYTOJIbHBbIA MapKep Ha OCU OpAuv-
HaT. OTpUulLAaTeNIbHbIII KOHTPOJAb — JUMQOLUTHI, HE
WHKYOMPOBaHHbIE B XJIOPOMUIUIMHE U HE TIONBEPTHY-
Thie o0ydeHunto. Ha rpaduke — 3To Kpyriblii Mapkep
Ha ocu opauHaT. COOCTBEHHO, 3KCIIEpUMEHTAIbHbIC
OpoObl — 3TO OOJyYEeHHBIE MPOOBI, MPEABAPUTEILHO
MHKYOMpOBaHHBIE B pacTBOpax XJIOpoWUIMHA pas3-
JIMYHBIX KOHLEHTpaUMii (TpeyrojbHbie MapKephbl Ha
rpacdukax, 3a UICKJIIOUEHUEM JIeXKallleTo Ha OCU OpIu-
HaTt). [IpoOnl, MHKYOMpPOBaHHBIE B XJIOPODUILITTHE
0e3 mocienyroliero obiydeHus: (Kpyrible MapKepbl
Ha rpadukax, 3a UCKIIOYEHUEM JieXalllero Ha Ocu
OpIMHAT), BBICTYITMJIM B POJIM KOHTPOJICH Ha Heii-
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Konnentpauus Na-Cu-xmopoduuinHa, MKMOJIb/JI

Konnenrpanus Na-Cu-xiopoduiinHa, MKMOJIb/J

Puc. 1. INokazarenu crenenu paspyuieHus: JHK nmuMboumnToB, MHKyOUPOBaHHBIX B Cpele, COAepXKallleil HaTpUii-MeIHbII
XJIOPODWIIVH, MOABEPTHYTHIX MOCJIe MHKYOALMK ASCTBUIO PEHTT€HOBCKOTO M3JTydeHMsI B 03¢ 2 [p (TpeyrosbHble MapKepbl)
U He MoaBeprapImuxcst 0oyueHuio (Kpyribie mapkepsl): a) % JIHK B xBocte JIHK-komeT; 6) MomeHT xBocTta JIHK-koMer.
Fig. 1. Indicators of the degree of destruction of DNA of lymphocytes incubated in a medium containing sodium-copper chlo-
rophyllin, exposed after incubation to X-ray radiation at a dose of 2 Gy (triangular markers) and not exposed to radiation (round
markers). A. The percentage of DNA in the tail of DNA-comets. B. The tail moment of DNA-comets.

CTBUE PEHTI€HOBCKOTO U3JTy4yeHusl. JlaHHbIe u3Mepe-
HUs TIPU3BaHBl OBUIM OXapaKTepu30BaTh MOTEHIIV-
aJIbHOE BIIVSTHUE XJIOpOMDMIIITMHA Ha CTeTIEHb I1EJI0CT-
"Hoctu JIHK numdonuros (taba. 1).

Mexny npobamu, moiayuuBimimMu 2 I'p peHTre-
HOBCKOI'O W3JIy4EeHUsI, U HEOOIYyYeHHBIMU TIPOOaMU
HaOJII0IAI0TCS TOCTOBEPHBIE OTINYMS MO 000MM Ma-
pameTpaM. OIHAKO BHYTPU I'PYIIIT KaK O0Iy4YeHHBIX,
TaK ¥ HEOOJIIydeHHBIX NMPOO JTOCTOBEPHBIX OTIMYMIA
crenenn TmioBpexneHus HHK wMexny oOpasnamu,
WHKYOMPOBAHHBIX B pacTBOpax XJOpoPMUINHA pa3-
JIMYHBIX KOHIEHTpAaUii M He MHKyOMpPOBAaHHEIX B
HeM, He OOHapyXKeHO.

OBCYXIEHUNE

ComracHO JaHHBIM, IpeICTaBJICHHBIM Ha puc. 1,
MEIHBIN XJIOPO(MUILIVH B HAllIeM UCCIeI0BaHUU KaK
He TT0Ka3aJl TeHOIIPOTEKTOpHOro 3ddeKTa, Tak 1 He
IIPOIEMOHCTPUPOBAJI POJIM PadOCCHCUOMIN3aTopa —
BeIlleCTBa, YCUJIMBAIOIIETO IIOBpEXIampllee meii-
CTBUE paIualuu.

YuuteIBas pesyabsTaThl UccaenoBanuii 16, 17, 19, 41],
MOKAa3aBIINX PaIuO3allUTHEIE CBOMCTBA XJIOPOMUIT-
JIMHA, MOXHO IPEMIOXUTh CIeAYIOIINe BapUaHThI
OTBeTa Ha BOIIPOC, MOYEMY Halll 3KCIIEPUMEHT Jal
OTPHULIATENIbHBIN pe3yabTaT. Bo-TIepBEIX, XJIOpODUII-
JIVH MOT He TIPOHMKATh B siApa JTUM@OLIUTOB UJIU ca-
MU JTUMQOLIMTHI, a TIOTOMY HE BbI3Bajl yTHETCHUS Me-

Taomuna 1. [Tokazatenu crenenu paspyueHus JJHK numdonunTos, nHKyOMpOBaHHBIX B cpelie, colepalleit HaTpuii-
MEMHbBII XJIOPOMWUIMH, MOABEPTHYTHIX MOCJIe MHKYOAIIMK NeCTBUIO PEHTTE€HOBCKOTIO U3TydyeHus B 1o3e 2 Ip

Table 1. Indicators of the degree of destruction of DNA of lymphocytes incubated in a medium containing sodium-copper
chlorophyllin, exposed after incubation to X-ray radiation at a dose of 2 Gy

Xﬁ%gg?;:f;;:i Jlo3a peHTTeHOBCKOTO % JHK B xBocTe MoMeHT XBocTa Tutrt 1poGeI
MKMOJb/1T uanydyenus, Ip JHK-xoMeTb1 JIHK-xoMeTbI
0 0 0.64 +£0.20 0.07 £ 0.03 OTpULIATEJIbHBIIA KOHTPOJIb
5 0 0.69 +0.37 0.12+0.10 KOHTPOJIb Ha pagralinio
25 0 0.55+0.23 0.07 £ 0.03 KOHTPOJIb Ha pagraliiio
50 0 0.67 £0.21 0.10 £0.04 KOHTPOJIb Ha pagualuio
100 0 0.56 £0.13 0.08 £0.03 KOHTPOJIb Ha pagrdaliiio
0 2 2.96 £ 0.71 1.12 £ 0.47 TOJIOKUTENbHBIN KOHTPOJIb
5 2 2.97£0.70 1.49 £ 0.59 OMbITHas Mpoda
25 2 2.25+0.61 0.91 £0.45 OIBbITHAS IIpoba
50 2 2.06 £0.60 0.69 £0.30 OIBITHAS IMpoda
100 2 393+ 1.21 1.96 + 1.36 OIBITHAs Mpoda
PAIMALIMOHHAS BUOJIOTHUA. PAIMODKOJIIOTUSA  tom 63 Ne 4 2023
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Tabonm3Ma akTUBHBEIX ¢opm kKucnopoaa (ADPK) B
okpyxeHuu JHK. DTo mnpeamoyioxkeHUE JIOTUYHO
IIOTOMY, YTO BOZOpPACTBOPUMAS MOJIEKYJIa XJIOPO-
$MIUTMHA TOJDKHA KpaitHe TUI0Xo TG PYHINPOBaTh B
JIMTIMIHOM Oumciaoe MeMOpaHbl. Bo-BTOpHIX, mpuMe-
HeHHBIe KOHLICHTPpAaLMK XJI0pO(UUINHA MOIJIN OBITh
HEIOCTAaTOYHBIMU 111 3(h(HEKTUBHOIO IIOMABICHUSI
akTUBHOCTU paguoreHHbIXx ADPK. Mnu Xe B KIeTKU
W3 Cpeabl MOCTYNWIO HEAOCTATOYHO XJI0pOodMILIMHA
It 3(P(PeKTUBHOTO IOAABICHUS OeCTPYKTUBHBIX
IPOLIECCOB, BI3BAHHBIX JIEICTBMEM PEHTTE€HOBCKOTO
W3JIyYeHMs . TIpU, Ka3ajaoch OBI, TOCTAaTOYHOM KOH-
LIECHTPpalLlMK XJIOpO(PMUINHA B CpeAe BHYTPUKIIETOU-
Has 1, TeM OoJjiee, BHyTpUsIIepHask KOHLIEHTpaLIUsI,
0KAa3aJICh CIIMIIIKOM MAaJIbl JJIsI THTUOMPOBAHUS M-
tabonmmama ADK.

B xauecTBe apryMeHTOB B ITOJIb3y HEOOXOIMMOCTH
WCIOJIb30BaHMs 00Jiee BBICOKMX KOHIIEHTPAIIMA XJ10-
poduIIMHA BLICTYIIAET TO, YTO B pabotax [16, 17, 41]
1 HEKOTOPBIX ONbITax, NpoBeaeHHBIX S.S. Kumar u
coaBrT. [18], TTonoXUTENbHBIC PE3yIbTaThl HAOJIOIA -
JIUCh TIPU HCIIOJb30BaHUU XJIOPOMUIINHA B KOH-
LHeHTpauusx, npesbinamomumx 100 mkmonb/mn. OoHa-
KO B 3TUX KOHIEHTPALMIX XJIOPOMMIJIMH OKa3bIBaJI
panauo3aliuTHOe NeficTBUEe Ha FreHeTUYEeCKUId arma-
paT: y 00JIy4eHHBIX MbIIIEH mofd AeMCTBUEM XJIOPO-
¢unIrHa yMEHbBIIAI0Ch YUCI0 MUKPOSIAEPHBIX O-
JIMXPOMATUYECKUX BpUTPOLIUTOB [4]1] U cHMXKanach
BEPOSITHOCTh CECTPUHCKHMX XpOMAaTUIHBIX OOMEHOB B
KJIETKax KOocTHoro mosra [17] u ciepmoronusx [16].
K cnoBy, BbIBOIOBI MepBOi padOThI, MOCBSIICHHOM
U3YYEHUIO PAIMO3aIlUTHBIX CBOMCTB XJIOPOGUIIM-
Ha, OOBIBIISIOT O CITOCOOHOCTH XJI0podMILIMHA 3a-
IIMINATh TEHETUYECKUIM anmnapar Ipu AeUCTBUU
noHu3upyloiero nanydeHus [42]. Torna Giaropaps
XJI0pOMIUIMHY Ha KPBUIbSIX OOJy4eHHBIX MYIIEeK
Drosophila melanogaster CHU3MJIOCh KOJIMYECTBO TIsI-
T€H — MapKepOB I'eHeTUIECKUX MOBPEXKICHUIA.

HMcnonab3yemble e HaMM B HacTosIeill paboTe
KOHIIEHTpallMKy XJIOpoWINHA ObLIM BBIOpAaHBI HA
OCHOBaHUU Pe3yJIbTaTOB, OIMCAaHHBIX B cTarthe [19].
Torma mpu KOHLEHTpALUUIX XJI0pOo(UIUIMHA, HAYK-
Hasg oT 1.56 MKMOJb/J1, HaOII0OAI0Ch JOCTOBEPHOE
MoJIaBJieHUe UHTEHCUBHOCTY JIMITUAHON MepOKCUIa-
UM, 3aITyIIeHHOI KBa3WINITOKCUTeHA3HOI peaKIi-
eil, KaTalu3upyeMoil KOMILIEKCOM IIMTOXpOMa C C
KapJaUOJUIUHOM. 31eCh MOXHO 3aMETUTh, UTO B pa-
6ore [19] skcmepuMeHTaIbHAs MOJEIbHAsT CUCTEMa
MpeacTaBlisijia cobOi pacTBOpP, a B HACTOSIIEM HC-
clieJOBaHUM — KJIETKU, MYCTh U B BUIE CYCIICH3UM.
M nmosToMy cpaBHUBATh UX MEXAY COOOI1 He BIOJIHE
koppekTHo. OgHako S.S. Kumar u coasnr. [ 18] mpoBo-
VIV OKCIIEPUMEHT, B YKCJIE TPOYET0o, Ha CYCIIeH3UN
JUMGOLIUTOB, OOJIYUEHHBIX Y-U3TTydyeHueM. JaHHy1o
CUCTEMY MOXHO CYMUTATh aHAJIOTMYHON Hallleil, 3a
UCKIIOYEHMEM TOro, 4To B ucciaegoBaHuu [18] uc-
MOJIb30BaI MBIIIWHEIE TMM(OIIUTEI, a HE YeJI0BeUYe-
CKUe, W UCIIOIb30BAIM Y-U3NIydeHue B no3e 2.5 [p, a
HE peHTTeHOBCKOE B mo3e 2 Ip.

PAAVUAITMOHHASA BUOJIOTUA. PAAMOBKOJIOI'UA
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S.S. Kumar u coanr. [18] 1o ¢pryopeciieHIIMMT T1 -
xjopdayopeciienHa U3ydyajiu BIUSHUE XJIOPODUII-
JmHa Ha MeTabom3M ADK B 061y4eHHBIX TUMGO-
outax. W ximopodunanH KOHILEHTpamueil  yxKe
0.1 MKMOJIb/JT HOCTOBEPHO TT0AaBJISLT ero. OCHOBBI-
BasICh Ha 3TUX JAaHHBIX, MOXHO TOBOPUTH, YTO U B
HaIlleM MCCJIEIOBAaHMM, IMPU KOHIIEHTPALIUSIX XJIO-
podummmHa 5—100 MKMOJIb/JI, ypOBEHb paIuOTeH-
HeIXx ADK B nmuMmdonmrax cHmxancsa. Ho 3Tto He
cHu3MIo yrciio moBpexnennii JHK.

T'oBoOpst 0 BO3IEeMICTBMY NOHU3UPYIOIIETO U3IIyde-
HYSI, HEOOXOAMMO YYUTHIBATh BKJIAJ, IIPSIMOTO MONa-
JIaHUSI KBAaHTOB U3JIy4YeHUsI B OMIOMOJIEKYJIbI U BKJIA
UX peaklMy C MPOAYKTaMM paguoan3a BOIBI. XOTS
37€Ch HEOOXOIMMO YYMUTHIBAaTh OTCYTCTBUE UYETKOI
rpaHUIBI MEXNY JTaHHBIMU TepMUHaMU. Tak, 1o 3¢-
¢dexTy momnagaHue KBaHTa U3IyYeHUS B TUIPATHYIO
o6omouky JJHK MoXXHO cunTaTh IIPSIMBIM MOTTagaHu -
eM B 1ocienHiowo [43]. SicHo, 4TO HU OOUH aHTUOK-
cugant He MoxeT cnactu JJHK (xak u mro0yio opy-
T'yI0 OMOMOJIEKYJTY) OT HEMMOCPEICTBEHHOTO MoMnaaa-
HUS B Hee KBaHTa PEHTTEHOBCKOTO U3JIyYeHHUS].

Beuay Ttoro, ytro JHK oTHocuTelbHO ApYyrux
CTPYKTYp 3aHMMAaeT HeOOJIbIIIOiT 00beM B KIIETKE,
OLIEHKA ITOCJIENCTBUM ACHCTBUS pagvalliy 110 COOep-
kaHuto A@K cnmabo orpaxkaeT cTereHb MOBPEXKICHMS
nMeHHO MoJjekyn JAHK. JlanHbli cnoco0® OLieHKU He
YUMTBIBAET MPSIMOE BO3ACHCTBIIE MOHU3UPYIOIIETO 13-
aydyeHust Ha JIHK, a oTpaxkaeT MHTEHCUBHOCTh IIPO-
LIECCOB C y4aCTUEM IIPOAYKTOB PaInojn3a BoOobl, KO-
TOPBIE XOTS U MOT'YT IIPOB3aUMOIEICTBOBATH C MOJIE-
kynoii JIHK, ¢ 0OnblIeii BEpOSITHOCTBIO OKMCIISIT
JIMINOBI, KOTOPHIX B KJIEeTKe Ooibiie. PaccTossHue, Ha
KOTOpOE€ B SIpe KIETKM MOKeT TUdGPyHINpPOBaATH
TUIPOKCUJIBHBINA paguKall 10 B3aUMOAEUCTBUS C APY-
roii MOJIEKYJI0M, 110 nHdopManuu nu3 o63opa [43], He
npesbeimaeT 1 HM. Ho 3mech HeoOXognMo NMETh B BU-
Iy BO3MOXHOCTb 3aIlycKa IIeTTHOW CBOOOTHOpAaIu-
KaJIbHOM peaxkliuu.

I[IpuBeneHHbIEC BHIIIE Pe3yIbTAaThl UCCIICIOBAHUS
[18] o cHxeHMIO comepxkanuss ADK B 061yd4eHHBIX
KJIeTKax IMof JEUCTBUEM XJIOpO(MUIMHA B KOHIIEH-
Tpanusax ot 0.1 MKMOIb/JT He BCTYIIAIOT B IPOTUBOPE-
Yue C IMOJIy4YeHHBIMM HAMH B HACTOSIIIEH paboTe maH-
HBIMU. XJIOPOPUUIAH B O0TyUYeHHBIX KJIeTKax Moaa-
BIWJI METa0OJM3M JIMIIUIHBIX PagUOTOKCHMHOB, MOT
HEMOCPEACTBEHHO IIEPEXBATUTh YacCTb IIPOAYKTOB
paauor3a BOABI, M BCE 3TO MPUBEJIO K PE3KOMY CHU-
xeHuto cogepxanust APK B kierkax. OmHaKO II0
MPUYWHE TOTO, YTO JUIIL O4eHb Maast yacTb ADK
3aaeiicTBoBaHa B atakax Ha JIHK, o01iee cHuzkeHue
¢ona ADK B Kj1eTKax He CMOIJIO JaTh JOCTOBEPHOTIO
CHIDKeHMS cTernieHn nmoppexxnenHoct JJHK.

Ho tyT Heo6xomuMo BCIOMHUTH O pe3ybTaTax
pabotel M.J. Peak u coaBnt. [44], moKa3aBIINX, 4TO
BellleCcTBa, “racsimye” TUIAPOKCUJIbHBLIC PaguKalIbl,
damuinaT JJHK oT pa3pbiBoB, BbI3BaHHBIX OCH-
CTBUEM YJIbTPadUOJIIETOBOIO U Y-U3nyyeHust. OnHa-
Ne 4
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KO JaHHOE WCCeqoBaHue TIPOBOAWIIOCH in Vitro:
JHK nHaxoguiach B pacTBOpe, B KOTOPOM MPUCYT-
CTBOBaJId BOCCTAHOBUTENIU, MPUUYEM B KOHILIEHTpa-
1USIX, TIPEBBILIAIONIMX TAKOBbIE, UCIOIb3YEMbIE Ha-
MU sl xjopodumiannHa. HanmMmeHsbIass KoHIIeHTpa-
1IMs BOCCTAHOBUTEJISI B McclienoBaHUU [45] Obuia
paBHa 650 MKMOJIb/J1 — TSI a3KU1a — BellleCTBa C Ha-
CTOJIBKO OOJIBIION BOCCTaHABIMBAIONIEN CIIOCOOHO-
CThbIO (OYEBUAHO, OOJIbIIEH, YeM Y XJTIOPOMUINHA),
YTO OHA JIeJIaeT €T0 TOKCUYHBIM ISl XKMBbBIX KJIETOK

[46].

SAKJIIOYEHHME

B cBeTe Bcero BbllliecKa3aHHOTO MOXHO MPEArno-
JIOXXUTb, YTO KOHIIEHTpalUs XJIOpoUIIMHA B siApax
JIUM@MOLIMTOB OKa3ajlaCh HEIOCTATOUHOM ISl TIepe-
xBata ADK, mpuBenmumx K paspymenuto nx JHK.
[Hanee ocrtaercssi BbISICHUTb, MO KaKOW TpUYUHE.
DTO MOXKET OBITh OO0YCJIOBJICHO KaK TeM, YTO IIpUMe-
HsieMble HaMU KOHILIEHTpalUMMU XjJopoduuinHa (1o
100 MKMOJIb/JT) B IPUMHIIMIIE HE CIIOCOOHBI XOTh B Ka-
KOI-HUOYIb CTETICHU MPENsITCTBOBATh palualloOH-
HO-WHAYIIUPOBaHHBIM noBpexneHusm JAHK, tak n
T€M, YTO XJIOPODWJIIMH HE MPOHUKAET WIU OYEHb
TUIOXO TPOHUKAET U3 CPeAbl B LIUTOIIa3My, a U3 1IU-
TOIU1a3Mbl — B Si7IpO KJieToK. [ToaTomy B Oynyiiux mc-
CJIeJOBaHUSIX HEOOXOAUMO BBISICHUTH, HACKOJIbKO
XOPOIIO XJOPOGWIINH MOXET MPOHUKATDH B KUBbBIC
KJIETKU U3 Cpelibl, B KOTOPOI OHY HAXOMSTCSI.

KOH®JIMKT MHTEPECOB

ABTOpPBI HACTOSIIIIEN CTAThbU 3asIBIISIIOT, YTO HE UMEIOT
KOH(JIMKTAa MHTEPECOB KacaTeJIbHO MaTepuajioB, IPEI-
CTaBJIEHHBIX B paboTe.

COBJIIOJEHUE S TUYECKHWUX HOPM

Hacrostiast cratest He COICPKUT OIMMCAaHUA BBIITOJI-
HCHHBIX aBTOpaMu WUCCAEI0BAHUI C UCITOJIb30BaHUEM XU -
BOTHBIX B KAYC€CTBE OKCIICPUMCHTAaJIbHBIX 0OBEKTOB.

OMHAHCHUPOBAHUE

UccnenoBaHue BBITIOJIHEHO 3a cueT rpaHTa Poccuiickoro
HayuHoro doHma Ne 23-24-00383, https://rscf.ru/project/23-
24-00383/.
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The Comet Assay Did Not Reveal a Decrease in DNA Damage to Lymphocytes
when Exposed to X-Ray Radiation under the Action of Na-Cu-chlorophyllin

L. A. Romodin** and M. A. Ignatov®

4State Scientific Center of the Russian Federation — Federal Medical Biophysical Center Named after A.1. Burnazyan of the
FMBA of Russia, Moscow, Russia

* E-mail: fmbc@finbamail.ru

The search for effective but non-toxic radioprotective agents remains the main task of radiobiology. Accor-
ding to a number of reports, these may include preparations based on chlorophyll, in particular, chloro-
phyllin — a water-soluble product of its saponification. Since many researchers assign DNA damage a key
role in the development of negative consequences of ionizing radiation, we conducted an experiment on
X-ray irradiation of a suspension of lymphocytes in solutions of sodium-copper chlorophyllin in the concen-
tration range of 5—100 micromoles. During it, using an alkaline modification of the gel electrophoresis
method of individual cells, we found no significant differences in the DNA content in the tail and the tail mo-
ment of the DNA comets of irradiated lymphocytes incubated in chlorophyllin, compared with only ir-
radiated cells. We explain this result by the fact that, most likely, chlorophyllin does not pass into the cell
nuclei. And therefore it cannot show its antioxidant role in them.

Keywords: ionizing radiation, lymphocytes, chlorophyllin, radioprotectors, comet assay, DNA
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