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H3MeHeHne MHMKPOOMOTHI KHIIEYHHKA Yy Kpbic-camok Wistar
MPH HHAYKIHHA IKCIIEPUMEHTAIBHOI0 PaKa MOJOYHOM kKeJjie3bl
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Momusayus u yenw. YUUTbIBas COBPEMEHHbIE 3HAHUS O POJIM MUKPOOUOTHI B Pa3BUTHH
KaHLEpOreHe3a, akTyaJIbHbIM SIBJIETCS UccienoBanne MUkpoonotsl ipu PMOK, Tak kak
PaK MOJIOUHOM >KeJIe3bl SIBJISETCS OJTHUM U3 CaMbIX paclpOCTPaHEHHBIX PAKOB BO BCEM
mupe [1]. MukpoOuoTy KHIIEYHHKa MOXKHO PAacCMaTpHBaTh KaK IMOTEHIMAIbHBIN
JMMATHOCTHYECKUI OHKOOMOMAapKep C OJHON CTOPOHBI M MATOTeHETHYECKHid (pakTop, Ha
KOTOPBII OyzieT HampaBjieHa Tepamnus u npodunaktuka PMIK, ¢ apyroit cTopoHBI.
Llenpto uccnenoBaHus CTajd aHATW3 W3MEHEHUH KOJUYECTBEHHOTO U KauyeCTBEHHOTO
COCTaBa KUIIEYHOW MHUKPOOHOTHI y Kpbic JuHUHM Wistar mpu XUMHYECKOH MHIYKIIHU
paka MOJOYHOM KeJe3bl.

Memoowt u aneopummer: V3ydeHne napaMeTpoOB MHUKPOOHOW KOJIOHM3AIMHM TOJICTON
KUIIKA TPOBOIWIM y camMoK Kpbic sauuaum Wistar (n = 40) B Bo3spacte
3 wmecsueB, maccoid 210-250 r. Uuayuupoanue PMIK BBINONHSIOCH S-KpaTHBIM
MOIKOKHBEIM BBeaeHrneM N-meTuia-N-HuTpo3oMoueBHHBI (Sigma) ¢ UHTEpBaIoM B 7
OHel B obOnacTe 2-ii mpaBOW MOJIOUHOW Kene3bl. JKHMBOTHBIC, Y4YacTBYIOIIKE B
9KCHEpUMEHTe, OBIIM pasfeneHbl Ha 2 rpynmbl:  1-s: MHTaKTHBIE YKUBOTHBIE
(n = 20); 2-1: rpymma Kpeic, KotopbiM BBomWiM MHM s wmHmykuum PMXK
(n = 20). Y unTakTHBIX KpbIC (N = 20) 3a00p Kajga /Ui MUCCIIEAOBAHUS MUKPO(IOPHI
TOJICTOIO KHILIEYHUKA BBINOJHSIM B 1-, 14-i m 35-i1 1HM mapajjienbHO C TpyMHIoi
uanykoun  PMOK. V' kpeic 2-i1 rpymmer (N = 20) 3abop Martepuana Juis
0aKTEepHOIIOTHUECKOTO UCCIIeIOBAHUS IPOBOAMIM B 1-if ieHb (10 mHbeKHu N-MeTni-
N-HUTpOo30MOUeBHHbI), Ha 14-if w 35-it mum wmHAykumn PMOK. Marepuanom mis
0aKTEPHUOJIOTHUECKOTO HCCIEOBAHMS CIYXWINA (eKaTuM HCCIEIYyEeMBIX >KUBOTHBIX.
[IpoOy ans uccnenoBanus Opanu u3 nocieaner nopiuu (ekanuii. [TokasaTenu ms
OIIEHKH O0COOEHHOCTEH MHUKPOOMOTHI KHIIEYHHKA ISl MCIBITAHUNA OBUIH BBIOpaHBI
corinacHo pexkoMmeHganusM OtpacneBoro crangapra 91500.11.0004-2003 «IIpoToxon
BejIeHUs1 00JIbHBIX. JlucOakTeprno3 kumeyHukay [2]. st KylbTUBHPOBaHHs OaKTepuit
WCIIONIb30BAIA PA3JIMUHbIe NMUTATENbHBIE CPEAbl B COOTBETCTBHUU C WHCTPYKIUSIMHU
MPOU3BOAUTENS. Pe3ynbTaThl NpUHUMAINCE B pacyeT MO YUCITY BBIPOCIIMX KOJIOHUH C
ornpeeeHueM KYJIbTYpaJIbHBIX, MOpP(OIOrUIECKUX (MuKpoOCKOTHS) u
TUHKTOPUAIBHBIX CBOHUCTB (OKpacka 1o ['paMy) mocie ucTeueHus: CPOKOB MHKYOAIINH.
KonnvecTBO BBIZICTICHHBIX MHUKPOOPTaHM3MOB PACCUMTHIBAJIOCH COTJIACHO (opMmyIie:
KOE/2 = K x 10 x n, rne K — KONMMYECTBO BHIPOCIINX KOJIOHUWH; N — pa3BeicHHE
cycnensun; 10 — koo duuuent nepecuera Ha 1 cm® cycnensun npu nocese 0.1 em® (0.1
cm® cocraisier 1/10 cm®). TlonyueHHBIA pe3yabTaT MEPEBOAMICS B JECATHYHBIN
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JorapudM yrciIa KoJoHHeoOpasyomux eauHul B 1 r uccieayemoro marepuaia (10gio
KOE/r). Cratuctiuueckyto o0padOTKy AaHHBIX MPOBOAMIM C HCIIOIb30BAHUEM MaKeTa
mporpamm «Statistica 10.0». IocToBEpHOCTE pa3indus paccuuThBa 0 U-KpuTepnto
ManHa—YUTHH 4 IpUHUMAaIU 1py 3Hadenusax P < 0,05,

Pezynomamui: B (dexanusx, MONTy4eHHBIX OT HMHTAKTHBIX KpBIC, HE HaOIIOAAIH
W3MEHEHUH Cpeqy TUIHUYHBIX MPEICTaBUTENCH MHKPOOHOTHI JKEIyI0YHO-KUIIEYHOTO
Tpakta Ha 1-#, 14-if u 35-# gum uccnemosanuii. Cpenusis KoHneHTpamms Escherichia
coli (tummunsix) cocraBuna 25.8x10° KOE/r (6.4+0.2 log10 KOE/T), npu 5TOM ypOBEHb
Escherichia coli (nakto3omeraruBubix) Obut <10° KOE/r. Vposenb nakro-
ondunodakTepuii, KIOCTPUAMIA U APOACKENOT00HBIX TprboB poma Candida Haxomucs
B JIONMyCTUMBIX npegenax: ot < 10* KOE/r ms rpu6os poxa Candida no 10° KOE/r nis
oudunodakrepuii. Crour ormeTuth, uTo Staphylococcus aureus u Staphylococcus
saprophyticus He BwicemBanuch. MHKpOdIOpa TOJICTOrO OTHAETa KHIIEYHHKA BO 2-i
rpymre Kpbic B 1-it nens (1o nabekun N-MeTin-N-HITpOo30MOUEBHHBI) TOCTOBEPHO HE
OTJIMYaJIach OT MOKa3aTese NHTaKTHBIX )KUBOTHBIX. K 14-omy nHio nuaykunn PMX B
MOJYYEHHBIX 00pa3lax Kajlla OTMEUCHO YBEJIWYEHHE KOHICHTPAUH TUITHYHBIX
Escherichia coli, koropoe cocrasuno 426.4x10° KOE/r (7.6+0.8 logl0 KOE/r), uto B
16.5 paza Gomnblie, 4eM B rpymniie HHTAKTHBIX Kpbic. Ha 35-i1 1eHs MHIYKIHUN OMyXOJH
BBISIBJICHO JIOCTOBEPHOE IOSIBJICHUE MMAaTOTEHHOW MHUKPOMIOphl, B yacTHOCTH 60 %
cayuaes Staphylococcus aureus B cpeaHell KOHIEHTpaluu, cocTaBuBiuei 9.4x10°
KOE/r (6.0£0.2 logl0 KOE/r). Bbeuio obnapyxeHno wnamuuue Staphylococcus
saprophyticus B 100 % cnydaeB Ha yposue 29x10° KOE/r (6.5+£0.2 logl0 KOE/r).
Ormeueno coxpanenue tunmuHoit Escherichia coli ma Beicokom yposre 125.6x10°
KOE/r (7,1+0,3 log10 KOE/r) u Bo3pacranue yakTo3oHeratuBHO# Escherichia coli no
snavenuii 19.3x10° KOE/r (6.2+0.6 log10 KOE/T), uto B 1.5 pa3a BblllIe 110 CPABHEHHIO
C TIOKa3aTessIMH B TPYTINEe MHTAKTHBIX KPBIC U Y KpbIc Ha 14-i1 nens nuaykuuu PMXK. ¥V
HECKOJIBKHUX KpBIC Ha 35-i neHp mHIyKmun PMOK oOHapyxeHO Hamnuune B (peKaInsx
YCIIOBHO-TIATOT€HHOM 3HTepobakTepun Proteus vulgaris B 3HaYuMO KOHICHTPAIIUH
10° KOE/r.

Bvi6oowi: Takum 00pa3oM, YCTaHOBIICHO, YTO BBIJCIICHHbIC OaKTEpUU TIPUHAICKATH K
3 tumawm, 4 xiaccam, 5 mopsizkaM, 6 cemeiicTBam, 6 pojgam jJoMeHa Oaktepuil. Takxke
ObUTIO BBLIENCHO 2 poJa rpubOB, OTHOCAMMXCA K mopsaky Saccharomycetales.
BrineneHHple y KpbIC TEpBOW W BTOPOH Tpynm OakTepuu B OOJBIIMHCTBE CBOEM
npuHapIexand Kk Tunam Actinobacteria, Firmicutes u Proteobacteria, sisromumrcs
TUNWYHBIMH PEJCTABUTEISIMH MHUKPOOHOTHI KeNyJOYHO-KHMILIEUYHOI'O TpPakTa KphIC,
ONMM3KOW 1O CBOEMY COCTaBy K MHUKpoOHMOTe KuiedHuka denmoBeka [3]. Ilpu sTom
KOJINYECTBEHHBII M KAa4YeCTBEHHBI COCTaB KHIIEYHOH MHUKPOOHOTHI Yy KpbIC TpHU
nHayupoBannu PMIK xumudeckum kanneporeHoM (MHM) uzMeHsiicst 1OCTOBEPHO ¢
BO3PAaCTaHUEM KOHIEHTPALMH aTOr€HHBIX MUKPOOPTaHU3MOB K 35-My THIO HHAYKIIUH
PMX, uro cBuaeTenbCTBYeT 0 popMuUpyromeMcs JUcOr03e KUIEYHOH MUKPOOHOTHI,
KOTOPBI TIO PALY HCCIEAOBAaHUN SIBJISIETCS MpeApacroyiararommM  (akTopoM B
BO3HHKHOBCHMH XPOHMYECKOTO BOCHAJEHHS — OCHOBOIIOJArarolIero 3BEHa,
CIOCOOCTBYIOILIEI'O PA3BUTHIO OIYXOJIEH B Pa3IMYHBIX OpraHax, BKJIIOYas MOJIOYHYIO
xenesy [4].
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Motivation and Aim: Considering modern knowledge about the role of microbiota in the
development of carcinogenesis, the study of microbiota in breast cancer is relevant, since
breast cancer is one of the most common cancers worldwide [1]. Intestinal microbiota
can be considered as a potential diagnostic oncobiomarker, on the one hand, and a
pathogenetic factor, which will be targeted in the treatment and prevention of breast
cancer, on the other hand. The aim of the study was to analyze changes in the quantitative
and qualitative composition of the intestinal microbiota in Wistar rats during chemical
induction of breast cancer.

Methods and Algorithms: The study of the parameters of microbial colonization of the
colon was carried out in female Wistar rats (n = 40) aged 3 months, weighing 210-250 g.
Induction of breast cancer was carried out by 5-fold subcutaneous injection of N-methyl-
N-nitrosourea (Sigma) with an interval of 7 days in the area of the 2nd right breast. The
animals participating in the experiment were divided into 2 groups: 1st: intact animals
(n = 20); 2nd: group of rats that were administered MNM to induce breast cancer (n =
20). In intact rats (n = 20), feces were collected to study the microflora of the large
intestine on 1st, 14th and 35th days in parallel with the breast cancer induction group. In
rats of the 2nd group (n = 20), material was collected for bacteriological examination on
the 1st day (before the injection of N-methyl-N-nitrosourea), on the 14th and 35th days
of breast cancer induction. The material for bacteriological research was the feces of the
studied animals. The sample for the study was taken from the last portion of feces. Indi-
cators for assessing the characteristics of the intestinal microbiota for testing were se-
lected according to the recommendations of Industry Standard 91500.11.0004-2003
“Protocol for the management of patients. Intestinal dysbiosis™ [2]. Various culture me-
dia were used to cultivate bacteria according to the manufacturer's instructions. The re-
sults were taken into account by the number of grown colonies with the determination
of cultural, morphological (microscopy) and tinctorial properties (Gram stain) after the
incubation period had expired. The number of isolated microorganisms was calculated
according to the formula: CFU/g = K x 10 x n, where K is the number of grown colonies;
n —suspension dilution; 10 is the conversion factor per 1 cm?® of suspension when sowing
0.1 cm?® (0.1 cm?® is 1/10 cmd). The obtained result was converted into the decimal loga-
rithm of the number of colony-forming units in 1 g of the test material (log10 CFU/g).
Statistical data processing was carried out using the software package “Statistica 10.0”.
The significance of the difference was calculated using the Mann—Whitney U test and
accepted at p values < 0.05.

Results: In feces obtained from intact rats, no changes were observed among typical
representatives of the gastrointestinal tract microbiota on 1st, 14th and 35th days of the
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study. The average concentration of Escherichia coli (typical) was 25.8 x 10° CFU/g
(6.4+ 0.2 logl0 CFU/g), while the level of Escherichia coli (lactose-negative) was
< 10° CFU/g. The level of lactobifidobacteria, clostridia and yeast-like fungi of the
genus Candida was within acceptable limits: from < 10* CFU/g for fungi of the genus
Candida to 10° CFU/qg for bifidobacteria. It is worth noting that Staphylococcus aureus
and Staphylococcus saprophyticus were not cultured. The microflora of the large
intestine in the 2nd group of rats on the 1st day (before the injection of N-methyl-N-
nitrosourea) did not differ significantly from the indicators of intact animals. By the 14th
day of breast cancer induction, an increase in the concentration of typical Escherichia
coli was noted in the obtained stool samples, which amounted to 426.4 x 10°> CFU/g
(7.6 £ 0.8 log10 CFU/g), which is 16.5 times more than in group of intact rats. On the
35th day of tumor induction, a significant appearance of pathogenic microflora was
revealed, in particular 60 % of cases of Staphylococcus aureus in an average
concentration of 9.4x10° CFU/g (6.0 + 0.2 logl0 CFU/g). The presence of
Staphylococcus saprophyticus was detected in 100 % of cases at a level of 29x10° CFU/g
(6.5 = 0.2 log10 CFU/g). It was noted that typical Escherichia coli remained at a high
level of 125.6x10° CFU/g (7.1 + 0.3 logl0 CFU/g) and an increase in lactose-negative
Escherichia coli to values of 19.3x10° CFU/g (6.2 + 0.6 logl0 CFU/g), which is
1.5 times higher compared to the indicators in the group of intact rats and in rats on the
14th day of breast cancer induction. In several rats on the 35th day of breast cancer
induction, the presence in the feces of the opportunistic enterobacterium Proteus
vulgaris was detected at a significant concentration of 10 CFU/g.

Conclusion: Thus, it was established that the isolated bacteria belonged to 3 types,
4 classes, 5 orders, 6 families, 6 genera of the bacterial domain. Also, 2 genera of fungi
belonging to the order Saccharomycetales were isolated. The bacteria isolated from rats
of the first and second groups mostly belonged to the types Actinobacteria, Firmicutes
and Proteobacteria, which are typical representatives of the microbiota of the
gastrointestinal tract of rats, similar in composition to the human intestinal
microbiota [3]. At the same time, the quantitative and qualitative composition of the
intestinal microbiota in rats when breast cancer was induced by a chemical carcinogen
(MNM) changed significantly with an increase in the concentration of pathogenic
microorganisms by the 35th day of breast cancer induction, which indicates the emerging
dysbiosis of the intestinal microbiota, which, according to a number of studies, is a
predisposing factor in the occurrence chronic inflammation is a fundamental link that
promotes the development of tumors in various organs, including the mammary
gland [4].
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