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BBEJEHWUE

Mutomuuun C (MMC) oGiagaer WHUPOKUM
CHEKTPOM T€HOTOKCUYHOCTM, BKJIIOYAsE WHTMOUPO-
BaHue cuHte3a JIHK, xnacroreHesa u MyrareHesa.
Kaxk knacroreH HeMeIJEHHOro IEWCTBUSI, TpeOylo-
LU WUCKIIOUYUTEIBHO BHYTPUKIETOYHON BOCCTAHO-
BUTEIbHOU akTUBaLMu, MMC uHunumupyet ahdex-
tuBHoe cuuBaHue IHK. BoabmmHCTBO Mccieno-
BaHMIA HampaBjle€HO Ha M3yyeHHWE OJHOMOMEHTHOTIO
OCTPOTO BO3JEUCTBUS, UYTO OOYCIaBIMBAETCS BbICO-
KUMU A03aMu MyTareHa. B cBolo ouepenb MUcciaeno-
BaHMIA, HampaBJE€HHbIX HAa U3yY€HUE XPOHUYECKOTO
BozaeictBuS MMC, HeT uiau ux KpaiiHe maino. ITo-
JIMXPOMHBIE 9PUTPOLUTHI ObLIA MPUHSTHI B KAUECTBE
MOAXOASIIEe MUILIEHHU IJIsl oLeHKU MuKposiaep (M)
KakK Mpu OCTPOM, TaK U TIPU KyMYJSITUBHOM TTOBPEX-
JNeHUU. MUKpOsIIEpHBIN TECT in Vivo XOPOILIO 3apeKo-
MEHJ0BaJl ce0s1 KaK CTaHJAPTHbBIM aHaIU3 IJIs OLIEH-
KU TeHOTOKCMYHOCTU HAa XPOMOCOMHOM YPOBHE 3pHU-
TPOLIMTOB MBIILIEH.

LEES1b NCCJIEAOBAHUA

Co3naHue XpOHUUYECKOTO TF€HOTOKCUYECKOTO
BozaeiictBusS MMC 6e3 neranbHoro mcxoma ApoE-
HOKayTHBIX MbILLIEH Mpu 1oadope ONTUMaTbHON J03bI
MMC.

MATEPUWAJbI U METO[bI

HNuszailH McciaenoBaHUsS BKJO4Yal 6 Irpymnn
ApoE—/—-mplieii, nBe 10361 MMC ¢ KOHIIEHTpa-
uueit 0,1 u 0,5 Mr/kr, ogHOpa30BOE U TPEXpa30Boe
BBeAeHME. [ OLleHKM F€HOTOKMYHOCTU Ha KaX-
noMm obpasue noacyutbiBasn 1000 moamMXpoMHBIX
sputpouuToB (ITXD), U3BIEUEHHBIX U3 KOCTHOTO
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Mo3ra OelpeHHOU KOCTWU MBbIlIHU, BbISBASAU [1XD
c M4.

PE3YJIbTATbI

HaHHOe MccliefoBaHMe HAITPABIECHO Ha TTOMCK OIT-
TUMaibHOI 10361 MMC, uMeronieil SBHOe reHOTOK-
CUYECKOE BO3AECVWCTBUE U HE TIPUBOISIICH K JIETANIb-
HOMY MCXOJy Ha MOJIEJIM MBIIIeil, HOKAyTHBIX 110 TeHY
ApoE. Tlpu omHOKpaTHOM BBeneHnu I1XD ¢ xpomo-
COMHBIMU TMTOBpeEXIEeHUAMU yallle (0oJiee ueM B 2 pasa;
p < 0,05) BcTpeyasnuch B rpynnax mbimein ¢ MMC
(0,1 u 0,5 mr/xr; 0,39 % 1 0,26 % COOTBETCTBEHHO)
[0 CPaBHEHMIO C KOHTpoJsibHOIM rpymmnoit (0,15 %).
Taxxxe Hamu ObLIO YCTAHOBJIEHO, UTO YAaCTOTa BCTPE-
yaemocTtu II1XD ¢ MS B rpynmax Mbliieil ¢ 10301
0,1 u 0,5 mr/kr (0,36 % u 0,47 % COOTBETCTBEHHO)
1 TpEXpa30BbIM BBEACHUEM IIpeBbIlIaia JaHHBIN M0-
KazaTeJb Y MBIl U3 KOHTPOJbHOM rpymibl (0,2 %).

3AKJTHOYEHUE

Hacrosiee ucciiegoBaHue 1o onpeaeaeHuIo or-
TUMaJbHOU [103bl MPEACTABJSET MOMOJHUTEIbHbIE
JIoKazateabeTBa Toro, yto 0,1 Mr/Kr sBiIseTCS TO-
POTOBBIM 3HAUY€HHWEM TI€HOTOKCHYECKOIo a(ddexTa,
BoI3BaHHOr0O MMC. IloBbllIeHHE YaCTOTHI MUKPOSI-
JIEPHBIX HE3PEJbIX IPUTPOLIMTOB Y XKUBOTHBIX, MO~
BEPTILIUXCI BO3IECUCTBUIO MyTareHa, sIBJISIETCS TOKa-
3aTeJeM WHAYLMPOBAHHBIX CTPYKTYPHBIX WM 4UC-
JIEHHBIX XpPOMOCOMHBIX abeppaiuii. Haim pesysbra-
Thl JOIOJHUTEIBHO ITOKA3bIBAIOT, UTO TILATEJbHbIN
BbI0OD 10361 MMC umeeT peiarolee 3HadeHue. Mc-
CJIEMOBAHUS «I03a — pPEeaKIIMs» Ha TPhI3yHaX MOTYT
MPEeIOCTaBUTh TOJE3HYI0 MH(OPMALIMIO O MEXaHU3-
Max U BbIOOPE 03bI JJIS1 JOJITOCPOUYHBIX MCCIEa0Ba-
HUUN TOKCUYHOCTU.



Baikal Medical Journal, 2023, Vol. 2, No 3

Bankansckunin megnumHekmi xxypHan, 2023, Tom 2, Ne3

ASSESSMENT OF THE GENOTOXIC EFFECTS OF MITOMYCIN C ON THE EXAMPLE
OF ApoE KNOCKOUT MICE
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BACKGROUND

Mitomycin C (MMC) has a wide spectrum
of genotoxicity, including inhibition of DNA synthesis,
clastogenesis and mutagenesis. As an immediate-action
clastogen requiring exclusively intracellular reductive
activation, MMC initiates efficient DNA cross-linking.
Most studies are aimed at studying single-stage acute
effects, which are caused by high doses of mutagen.
In turn, there are no or very few studies aimed
at studying the chronic effects of MMC. Polychrome
red blood cells have been accepted as a suitable
target for the evaluation of micronuclei in both acute
and cumulative injury. The in vivo micronucleus test
is well established as a standard assay for assessing
genotoxicity at the chromosomal level of mouse
erythrocytes.

THE AIM OF THE STUDY

To create a chronic genotoxic effect of mitomycin C
without lethal outcome in ApoE knockout mice while
selecting the optimal dose of MMC.

MATERIALS AND METHODS

The study design included 6 groups of ApoE ™/~
mice, two doses of MMC with a concentration of 0.1
and 0.5 mg/kg, one-time and three-time administration.
To assess genotoxicity, 1000 polychrome erythrocytes
(PCEs) extracted from the bone marrow of a mouse

femur were counted on each sample, and PCEs
with micronuclei were identified.

RESULTS

This study aimed to find the optimal dose of MMC
that has a clear genotoxic effect and does not lead to death
in an ApoE knockout mouse model. With a single
injection, PCEs with chromosomal damage were more
common (more than 2 times; p < 0.05) in groups of mice
with MMC administration (0.1 and 0.5 mg/kg; 0.39 %
and 0.26 %, respectively) compared to the control group
(0.15 %). We also found that the frequency of occurrence
of PCEs with micronuclei in groups of mice with MMC
dose of 0.1 and 0.5 mg/kg (0.36 % and 0.47 %,
respectively) and three-time administration exceeded
this indicator in mice from the control group (0.2 %).

CONCLUSION

The present study on the determination of the optimal
dose of mitomycin C provides further evidence
that 0.1 mg/kg is the threshold value for genotoxic
effects caused by MMC. An increase in the frequency
of micronucleated immature red blood cells in animals
exposed to a mutagen is an indicator of induced structural
or numerical chromosomal aberrations. Our results
further suggest that careful selection of MMC dose
is critical. Dose-response studies in rodents can provide
useful information on mechanisms and dose selection
for long-term toxicity studies.
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