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¢u3N0I0r0-afanTANMOHHbIE XaAPAKTEPHCTUKH MUKPOOHOMA KHIIIEYHUKA B YCJIOBH-
SIX OCTPOIl HHTOKCHKAIIMM CBMHLIOM Ha MOJeJISIX in Vitro W in vivo

OpenOyprckuii rocynapcTBeHHbIN yHHBepcHuTeT, OpeHOypr, Poccus

L]env. OueHUTh (HU3MOIIOTO-a/IANTAIIMOHHBIC XapaKTEPUCTUKU MUKPOOHMOMA KHUIIICYHUKA B
YCIIOBHSIX OCTPOM MHTOKCHKAIIMY CBUHIIOB HA MOJEJISIX iN VItro u IN VIV, a Takke CTEICHb MOBBIIIIe-
HHSI YCTOWYMBOCTH OpPraHU3Ma C HCIOJIb30BAHUEM TPAH3UTOPHBIX MPOOUOTHIECKUX IITAMMOB.

Mamepuanel u memoowi. MatepuaioM JUisi UCCICAOBAHUS B MOJICIIbHOM KCIIEPUMEHTA iN
VItro mociyuiau U30JsThl (HaKyIbTaTHBHO-aHAPOOHOH HOPMOQIIOPHI KHIIIEYHHKA KPBIC U TPO-
ouotnueckue mrammMbl Bacillus sp.; B kauecTBe peryaupyromux poct $GakTOpOB UCIOJIb30BAN
xumuyecku uncTeie coeaunenuss POD(NO3z), u Pb(CH3COO),. OneHKy CTerneHn BIUSHHS Ha Te-
CTHUPYEMBIE IITaMMbl MHKPOOPTaHM3MOB OCYIIECTBISUIM C HCIOJb30BaHHEM JU(D(Yy3HOHHOTO
METO/Ia arapoBBIX JIYHOK B KOMOMHAIIUH C METOJIOM CEPUMHBIX pa3BeIcHUH, He(heIoMeTPHUECKO-
r0 ¥ aTOMHO-a0COPOIIMOHHOTO METO/IOB. B MozepHOM sKcriepuMenTa in Vivo 0but0 chopmMupo-
BaHO 5 rpymmn-aHanoroB u3 kpsic tuaun Wistar (n=20 B kaxaoii). Koppekius ypoBHs CBHHIIOBO#
WHTOKCHUKAIIMY B OMNBITHBIX TPYIIAX OCYIICCTBISUIACH C UCIOIB30BAHHEM TPAH3UTOPHBIX IPO-
ouornueckux mramMMoB (B.subtilis 534, B.cereus IP 5832, B. licheniformis BKIIM B 7038).
Ornenky (Gpu3n0IOro-aJanTaluoOHHBIX XapaKTEPUCTHK OPTaHW3Ma MPOBOIMIN HA OCHOBAHHH HC-
CJICZIOBAHMSI TPYIIIBI KOHTPOJIM HHTOKCUKAIMH. DH3HOIOTHYECKOE COCTOSTHIE JKUBOTHBIX OICHH-
BaJIM JI0 SKCIICPUMEHTAIHHOW MHTOKCUKAIMU ((DOHOBOE WICCIIIOBAHUE) U TIOCIIE OCTPOM WHTOK-
CHKAIIMH 10 TEMATOJOTHYECKUM U OMOXUMHUYECKUM ITOKA3aTeNIsIM KPOBH, TUCTOJIOTUYECKOMY CO-
CTOSIHUIO OPTaHOB MHUIICHEW W COACPKAHHMIO MCCIICTyeMOTo MeTaylla B OMOJIOTHYECKHUX 00pas-
ax.

Pesynomamot.  TlonmydeHHBIE NaHHBIC CBHJIECTEIBCTBYIOT OO0 OTHOCHTEIHHO BBICOKOM
YPOBHE PE3UCTCHTHOCTHU KaK MPEICTABUTEICH HOPMOQIIOPHI, TAK U TPAH3UTOPHBIX MPOOHOTHYE-
CKHX IITAMMOB K XMMHUYECKUM coeuHeHusM cBuHIa (0,032 M/m), npu 3TOM ciielyeT OTMETUTH,
YTO alerar CBHHIIA oOnamaeT Oojiee BBIPAXKEHHBIM WHTHOUPYIOIIUM JIeHCTBHEM Ha OCHOBHBIX
npeacraButeneit Mukpoouotsl (0,0156 M/n). MakcumaiibHbIe TIOKa3aTeN aKKyMYJSIITUU yCTa-
HoBiteHsl y B. subtilis 534, E. cloaceae u E. coli u cocraBnsumu 65,3; 65,0 u 64,5%, coorBert-
CTBEHHO. B MOIeIbHBIX 3KCIIEpUMEHTax IN VIVO yCTAaHOBJICHO 3HAYMUTEIILHOE BIUSHHE KaTHOHOB
CBUHIIA HA CTPYKTYpY MUKpoOuoma. Tak, Ha (poHe CHIKEHUSI OCHOBHBIX MPEACTaBUTEICH TOHKO-
ro otnena kuireunnka Lactobacillus sp. wa 25,5% u Enterococcus sp. Ha 58,6% ormeuaercs
3HAYUTEIbHOE YBeTUUeHHe yrciaeHHoctH E. coli na 365,8% B TeueHune 8 4YacoB ¢ MOMEHTA WH-
TOKCHKaIuu. VcciieoBanne, HAPaBICHHOE HA OIEHKY HCIIOJIb30BAHUS TPAH3UTOPHBIX IITAM-
moB Bacillus sp. cBuaerenscTByeT 0 BBHICOKOM MOTCHIIMANIC JAHHOTO BO3IECHCTBH, TaK KakK HX
MPUMECHECHHUE 3HAUYUTEBPHO CHIDKAJIO YPOBEHb HETaTMBHOTO BJIMSHHS KaTHOHOB CBHHIIA KaK Ha
OTJENIbHBIE OpPTaHbl (MIeYeHb, CeNe3eHKa), TaK U Ha OPTaHU3M B IIEJIOM MO CPEJICTBY CHIKEHUS
ypoBHst Ph B TKaHsIX 3KCIIEpUMEHTAIBHBIX XUBOTHBIX Ha 58,9; 53,3 u 44,4 % npu KCIOIB30Ba-
auu B.subtilis 534, B. licheniformis BKIIM B 7038 u B.cereus IP 5832 cooTBETCTBEHHO.

3aknrouenue. TlomydeHHbIC PE3yIBTaThl CBUJICTECIBCTBYIOT O BBIPOKCHHOM BIIMSTHHH CBHHIIA
Ha TIpE/ICTaBUTENCH HOPMOQIIOPhI KUIIIEYHNKA KaK B YCIIOBHSX AKCIIEPUMEHTOB IN VItro Tax u in Vivo.
Ha ¢one mnpumeHeHus TpaH3uTOpHBIX mramMmmoB Bacillus sSp. 3HauuTenbHO —CHIDKAeTCs
MaTOJIOTUYECKOE BIMSIHUE KATHOHOB CBUHITA HA OPTaHM3M dKCIIEPUMEHTAIILHBIX KUBOTHBIX.

Kniouesvie cnosa: cBuHel, 0CTpasi HHTOKCHKAIINA, MUKpoOHOM Kuireunnka, Bacillus.
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PHYSIOLOGICAL AND ADAPTATION CHARACTERISTICS OF
THE INTESTINAL MICROBIOME IN THE CONDITIONS OF ACUTE
LEAD INTOXICATION IN IN VITRO AND IN VIVO MODELS
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Aim. To assess the physiological and adaptive characteristics of the intestinal microbiome
under conditions of acute lead intoxication using in vitro and in vivo models, as well as the de-
gree of increase in body resistance using transient probiotic strains.

Materials and methods. Isolates of the facultative anaerobic normoflora of the intestines
of rats and probiotic strains of Bacillus sp. chemically pure compounds Pb(NO3)2 and
Pb(CH3COQ)2 were used as growth regulating factors. The assessment of the degree of influ-
ence on the tested strains of microorganisms was carried out using the diffusion method of agar
wells in combination with the method of serial dilutions, nephelometric and atomic absorption
methods. In a model experiment in vivo, we formed 5 analogous groups of Wistar rats (n=20 in
each). Correction of the level of lead intoxication in the experimental groups was carried out us-
ing transient probiotic strains (B. subtilis 534, B. cereus IP 5832, B. licheniformis VKPM B
7038). The assessment of the physiological and adaptive characteristics of the organism was car-
ried out on the basis of a study of the intoxication control group. The physiological state of the
animals was assessed before experimental intoxication (baseline study) and after acute intoxica-
tion by means of studying hematological and biochemical blood parameters, histological exami-
nation of target organs and determining the content of the studied metal in biological samples.

Results. The data obtained indicate a high level of resistance of both representatives of the
normoflora and transient probiotic strains to chemical compounds of lead (0.032 M/I), while it
should be noted that lead acetate has a more pronounced inhibitory effect on the main representa-
tives of the microbiota (0.0156 M/I1). ). The maximum accumulation rates were found in B. subtilis
534, E. cloaceae and E. coli and amounted to 65.3%, 65.0% and 64.5%, respectively. In model ex-
periments in vivo, a significant effect of lead cations on the structure of the microbiome was estab-
lished, so against the background of a decrease in the main representatives of the small intestine,
Lactobacillus sp. by 25.5% and Enterococcus sp. by 58.6% there is a significant increase in the
number of E. coli by 365.8% within 8 hours from the moment of intoxication. A study aimed at
evaluating the use of transient strains of Bacillus sp. testifies to the high potential of this area of
research, since their use significantly reduces the level of the negative effect of lead cations both on
individual organs (liver, spleen) and on the body as a whole by reducing the level of Pb in the tis-
sues of experimental animals by 58.9%, 53.3% and 44.4% when using B. subtilis 534, B. licheni-
formis VKPM B 7038 and B. cereus IP 5832.

Conclusion. The results obtained indicate a pronounced effect of lead on the representa-
tives of the intestinal normal flora both under the conditions of experiments in vitro and in vivo.
Against the background of the use of transient strains of Bacillus sp. the pathological effect of
lead cations on the body of experimental animals is significantly reduced.
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