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ECOLOGICAL AND GENETIC ANALYSIS OF CELLS OF THE ORAL MUCOSA
FOR MICRONUCLEUS TEST PRESCHOOL CHILDREN IN THE CITY OF RIVNE

The article considers the problem of the influence of air pollution on the incidence of the condition of
different age groups of the population of the city.

The application of the micronucleus test in cytogenetic monitoring system. The regularities of
genetic changes in cells of the mucous membrane in the mouth of preschool children in parts of Rovno
with different levels of anthropogenic impact.

Found that cytogenectic status of the body of the child worsens with increasing levels of
anthropogenic load on the environment. Set level of genetic risk to humans from exposure to harmful
environmental factors, taking into account environmental mutagens and the genetic health of the
population.

The prospect of further research should be considered as the study of the chemistry of the air in
some regions of Rivne and especially in the arcas of industrial enterprises and streets with heavy traffic
area.
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CIHOPOYTBOPEHHS I CUHTE3 BIUVIKA B I30JIbOBAHUX IITAMIB
BACILLUS THURINGIENSI S 3A JIIi JIMIIKOT' EHHUX KOMITO3UIIII

BuBucHO BIIHB PI3HUX JTHIIKOTCHHHX KOMIIO3HWLIH Ha NPOLIECH CIOPOYTBOPCHHS Ta CHHTE3y Oinka
mramamu B. thuringiensis. Ilokaszano, mo Halikpamie Ha NpoLIECH CUHTE3Y OllIKa Ta CIOPOYTBOPCHHS V
JocTiKeHHX mwTtamie B. thuringiensis BinBae 1oAaBaHHS V CEPEAOBULIE KYJIbTHBYBAHHS THIIKOTCHHHX
kommo3uini A ta E B konuenTparii Big 10 no 15%. BussiaeHo, mo HaiOLIbpim ¢hSKTUBHUMH 32 JAHUMHU
XapakTepucTrKamMu BusiBuncs mramu B. thuringiensis 5, 6, 8 ta 9.

Kmouoei crosa: izonvosani wmamu B. thuringiensis, mump crnop, cunmes 6inka, munxozenni xomnosuyii

Exonoriuna cutyauis v BCbOMY CBITI BHKJIMKAE TPUBOTY 1 3AKOHOMIPHHM € MIPArHCHHS A0 OJCPIKAHHS
€KOJIOTTYHO O€3MEeUHOI ClIhCHKOTOCIOAAPCHKOT MPOAYKII Ta 30CPEKCHHS HABKOJIUIITHBOTO CEPEIOBHINA.
V 3B's13Ky 3 TUM, O OlomMpenapaTy Ha OCHOBI MIKPOOPraHi3MiB € a0COMOTHO OC3MCUHUMU AT 3A0POB'S
JAIOACH 1 HABKONMIIHBOTO CEPCAOBHUING, IX BHKOPUCTAHHS - HCBIAEMHUH AacHeKT CY4acHOTO
arpoBupoOHuiTBa. CLIBrOCONPOAYKINS, OTPHUMAHA 3a MAOMOMOroK OlompemapariB, € HE TIIbKH
CKOJIOTIYHO OE3MEYHOI0, 4 H €KOHOMIYHO OLBIN AOLIBHIIIOKW. Y POCIHMHHULTBI Taki Oiompenaparu sk
IHOKYJISIHTH, OIOMOTIYHI MPOTPYHHUKH, (YHOIMUIM, OAKTCPULUAH, IHCCKTHULMANA, POACHTUIINAHN,
JOTOMAararTh ¢()eKTHBHO BHPIIIUTH BCl TI K NPOOIEMH, SAKI BHUPIIIYIOTH 32 JOMOMOTOK XIMIYHHX
aHaioris, ame podnaTh Le Habarato OLTBII SKICHO 1 MCHII BapTICHO, a TOJIOBHE — OC3MEYHO AT
HABKOJUIIHBOTO cepeaoBuma. JloctaTHRO TpuBanuii mepiox v AKOCTi HiompenapariB BUKOPHUCTOBYIOTh
pisui mramu B. thuringiensis, mo maroTs iHCCKTHIMIHY TiF0 HA KoMax psaxis Jlyckokpumi, JIBokpuii Ta
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HKoperkokpumi [10]. Sx mpasumo, 3actocoByroTeCs piaki mpemaparusai Gopmu B. thuringiensis, mo
MaroTh psa Henomdikie. CTBOpEHHS HOBUX NpenapaTHBHUX (GOPM MIKPOOHHX MperapartiB, 30KpeMa
BBEJACHHS MO iX CK/IaAy TCIbHUX KOMIIOHCHTIB MA€ HE TLIBKH 301/IbIIYBATH TSPMIH iX 30epiraHHs, aue i
I ABUIIYBATH aArC3UBHI BIACTHBOCTI 010ar¢HTIB [2].

IMonepe 1HPO, HAMK CHITBHO 3 KOJICTAMH, BUBYCHA 1 BCTAHOBICHA C()CKTHUBHICTh TA MOILIBHICTH
BHKOPUCTAHHS PI3HUX JIUNKOTCHHAX KOMITO3WLIA HAa OCHOBI BITYHM3HSAHOTO MpUIHNava O1010TiYHOro
noxokeHHs EITAA nnsg cTtBopeHHs reieBux GopM pizHHX MIKpOOHHX mpemnapatie [2, 5, 6, 8], B Tomy
guCcal 1 Ha OCHOBI Komekiiduwx mrramie B. thuringiensis [4]. Ane, 3Baxkaroum Ha ITAMOBY
TCTCPOrCHHICTh NPEACTABHUKIB JAHOTO BHAY |[9], HEYXHIBHE 3pOCTaHHSA IHTEPECY OO MPOAVKIII
OPraHiYHOrO MOXOKEHHS Ta TOTAIbHE 3a0pYAHCHHS arpocKOCHCTEM OTPYTOXIMIKATATH MOLIYK HOBHX
¢(peKTUBHUX IITAMIB MPOAYICHTIB O101HCCKTHUIUIIB Ta BCCOIUHE JOCIIKEHHS iX BIaCTUBOCTCH HAaOyBae
Bce Olmpmoi akryameHOCTI. Came TOMY, METOK HAIIUX JOCIIIKEHb OVIIO BHBUCHHS BIUTHBY PI3HHX
JUTNKOTCHUX KOMITO3UIH Ha ocHOBI mnpemapary EITAA-M Ha piBeHb CHHTE3y OlIKa Ta TUTP CIOP
130MpOBaHMMH HamH mramamu B. thuringiensis

MarepiaJ i MeTOH ZOCTIIKEHD

Iz yac BUKOHAHHS MAHUX MOCIIKCHb BUKOPUCTAHO 9 HOBHX IITAMIB 130JbOBAHUX HAMH 13 BHYTPIIITHIX
TKaHWH JIMYMHOK KoJopaacekoro xyka (Leptinotarsa decemlineata, psn Coleoptera) ta amepukancskoro
6imoro metenuka (Hyphantria cunea Dryri, psax Lepidoptera), 3 HacTymHIM iX HAKOMTHUCHHAM B YHCTI
KyJIbTYpH Ha kaptorasaomy arapi (KA). CkpuHIHr koMax IPOBOAMIH HA MOJIIX MPUBATHHUX FOCIIOJAPCTB
Ta HAa HAYKOBO-AOCHIITHUX YCTAHOB, IO HE MAJAKOTHCS OOPOOI[ XIMIYHUMH YK OlOJOTIYHHMH
IHCCKTHLUAHUMH Tpenaparamu, Ha Tepuropii Knisebkoi, Yepkacrkoi, Kuromuperkoi obnacreit ta AP
Kpum. ¥V poGoti Bukopucranu vactynsi gunkoreHsi kommosunii: A—30% EITAA-M ta 70% kcammnany,
E—30% xommosumii B (70% EITAA-M ta 30% xcamnany) ta 70% kcammany. Jlas po3poOku
JMNKOTCHHUX KOMIIO3ULIM BHKOpucTOBYBamd Moau(pikosanuii comomivep EITAA-M  otpumanunii
LULIXOM MOJiMepHu3aii akpunamiay 1 moicaxapuay KCaHTaHY B MPHCYTHOCTI OKHCTIOBAYA T4 LITBOBOI
100aBKH [MlaMiHy BYTUTIBHOI KHCIIOTH, IO MEPEHIKOIKAE HOTO 3a0PYAHCHHIO CYHYyTHBOK MIKPOGIOPOI0
npu 30cpiranHi |[7]. KiHuesa KoHLEHTpauis TENIO JUNKOTCHHHX KOMIO3ULIH gopisHioBanma 5.5%.
HocnipkyBani IITaMH KyJIbTHBYBATH y MiHepamsHOMY cepexoumy OwmemstHebkoro 3 3% BMICTOM
[JIFOKO3H Ta PI3HUX KOHICHTPAIH THIKOTCHHHUX KOMIIO3HIIIH TPoTsrom 3 ai0 3a mBuakocti 210 06/xs.

Kimekicte 6inka Bu3Hauanu CcneKTPO(QOTOMETPHIHMM METOJOM 33 MOTJIHHAHHSAM B Y@, 3
HACTYITHUM OOpaxyBaHHSIM ICTUHHOI KUTbKOCTI Ounka [3]. BusznaucHHs TuTpy OakTepidl y 3paskax
mpoBoaAraH v kamepi Toma-I'opsieBa 3a CTaHIAPTHOK METOAUKO [ 1].

PesyabTaT gociaiaskeHs Ta ix 00roBopeHHst

[TonepeHpO HaMU MOKA3aHO, MO HAMKpalle Ha MPOAYKYBAHHS CHOOP Ta CHHTE3 OlNKa KOJCKLIHHUMU
mramamu B, thuringiensis smmmBac gomaBaHHA [0 CEPEAOBHINA KYJIBTHBYBAHHSA JTHITKOTCHHHX
kommosuiii E ta A [40]. Came ToMy maHi KOMIO3HINI 1 Oy/Id BK/IKOUCHI y MOJANBINI JOCTIKEHHS. B
X0l TOCHIUKCHb BCTAHOBICHA TETCPOTCHHICTh JocmipkyBanux mramis B. thuringiensis sa kimekictio
CHHTE30BaHOTo O17Ka Ta TUTPOM criop. BuseneHo, mo HaWBHUINI PiBHI CIOPOYTBOPEHHS CIIOCTECPITatlOThCs
y 13oapoBanux Hamu mtamis B. thuringiensis 5, 8 ta 9 3a yMoB iX KyJIbTHBYBaHHS Ha CHHTCTHYHOMY
cepenosuini OMEISIHCHKOTO 3 J0JABAHHIM PI3HUX KOHIICHTPALIM JUIKOTCHHUX KoMmo3uiii A ta E.
3okpeMa, Halikpamme Ha TIPOTICC CIIOPOYTBOPCHHS Yy BCIX gochipkysanwx mramiB B. thuringiensis
BiuBae gogasanHs 15% xommosuiii A Tta Big 10 mo 15% xommosuiii E, mo y3romkyerbcs 3
OJCPKAHUMH HAMH PAHIITIE aHAJOTTIHAMI JAHUMH JUTS KOJeKITiiHvX mramis B. thuringiensis,

Tak, gogaBaHHs [0 CepeaOBHINA KynbTuByBaHHS 15% nunkorennoi kommnozuiii A 30iuIbIIyE
KUTBKICTB CTIOP, 10 MPOAYKyroThes B. thuringiensis 5, 8 ta 9 na 13,4-20,9%, a BBeACHHS [0 CEpeIOBHINA
kynbTuByBaHHA Big 10 10 15% munkxorennoi xommosuuii E mokpamye aHanmoriuHi MOKa3HUKH V JAHHX
mramiB Ha 9,2%-15 % (tabm. 1, 2).
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Tabnuys 1

3ane;KHICTh TIPOTIECY CIIOPOYTBOPSHHS Y 130JIbOBAHIX ¢TaoHHOTO mTamy Bacillus thuringiensis 98 six
MPUCYTHOCT] Y TIOKUBHOMY CEPEIOBHIINI PI3HUX KOHICHTPAIIH JTUITKOTCHHOI KOMIO3HUIli A

PiBeHB CIOPOYTBOPEHHA ¥ KomnrenTpartist TUIKOTEHHOI KOMIIO3HINI ¥ cepe1oBuTIL, %o
mrramiB B. thuringiensis,
- 5 10 15 20 Konrpoan
B. thuringiensis 1 6,4-10° 6,8:10° 6,8-10° 6,3-10° 6,3-10%
B. thuringiensis 2 6,5-10° 6,6:10° 6,6-10° 6,3-10° 6,5-10%
B. thuringiensis 3 4,5-10% 4,7-10% 4,7-10% 4,6:10% 4,5-10%
B. thuringiensis 4 6,6:10° 6,9-10% 7,0-10% 6,8-10° 6,5-10%
B. thuringiensis 5 6,9-10° 7,2:10% 7,1-10% 6,8-10° 6,5-10%
B. thuringiensis 6 6,4-10° 6,6:10° 6,6:10° 6,5-10% 6,4-10%
B. thuringiensis 7 3,9-10° 4,1-10% 4,1-10% 3.8:10° 3,8:10°
B. thuringiensis 8 7,2-10% 7,5:10% 7,6-10% 7,1-10% 6,7-10%
B. thuringiensis 9 7,2-10% 7,7-10% 7,7-10% 7,7-10% 6,7-10%
Tabauys 2

3ane;KHICTh TIPOTIECY CIIOPOYTBOPSHHS Y 130JIbOBAHIX eTaoHHOTO mTamy Bacillus thuringiensis 98 six
MPUCYTHOCT] Y OKUBHOMY CEPEIOBHIII PI3HUX KOHICHTPALIH JTUIKOTCHHOI KOMITO3uIli E

PiBeHBb CIOPOYTBOPEHHA ¥ KomnrmenTpartis TUIKOTeHHOI KOMIIO3HINI ¥ cepe1oBuTIi, Yo
mrraMmiB B. thuringiensis,
. 5 10 15 20 Konrpoan
B. thuringiensis 1 6,5-10% 6,6:10° 6,5-10% 6,6:10% 6,3-10%
B. thuringiensis 2 6,6-10% 6,6:10% 6,8-10° 6,6:10% 6,5-10%
B. thuringiensis 3 4,6-10% 4,6:10% 4,9-10% 4,5-10% 4,5-10%
B. thuringiensis 4 6,8-10° 7,0-10% 7,0-10% 6,7-10° 6,5-10%
B. thuringiensis 5 7,1-10% 7,3-10% 7,5-10% 7,1-10% 6,5-10%
B. thuringiensis 6 6,6-10° 6,7-10% 6,8-10° 6,4-10% 6,4-10°
B. thuringiensis 7 4,1-10% 4,4-10% 4,2-10% 4,2:10% 3,8:10°
B. thuringiensis 8 7,2:10% 7,6:10% 7,6:10% 7,2:10% 6,7-10%
B. thuringiensis 9 7,1-10° 7,9-10% 8,1-10° 7,9-10% 6,7-10%

Caig BiAMITHTH, 1IN0 BBSACHHS y cepeaoBuine kyapTuByBaHHs Big 10 mo 15% numkoreHHmx
xomnozuwii A Ta E Takok MO3WTHBHO BILTHBAE HA MPOAYKYBAHHS OlIKa VCIMa 130Jb0BAHHMHM IITAMAMU
B. thuringiensis. 3okpema, momaBanHs 10 cepemoBuma KymsTuByBanHa Bix 10 10 15% mumkoreHoi
KOMIO3ULii A 301IpIIVE KITBKICTh O1IKa Y BCIX 1307p0BaHUX MTaMiB Bix 9,27% no 99,6% mopiBHAHO 3
koHTponeM (puc. 1), a aHamoriuHe BBEACHHS y cepeaoBuine KyaptuByBanHs Bia 10 mo 15% nunkoreHoi
kommo3uini E migsuiye piseHs O611koBOrO cHHTE3Y Big 9,5 10 51,7% BiJg KOHTPOIBHUX MOKA3HHUKIB (PHC.
2). Brumrouennst ckiaas aumre mram B. thuringiensis 7 vy sikoro cmocrepiraerbest 3MECHIICHHS TPOAYKIIT
Oinka npu goaasanHi Bif 15 1o 20% munkoreHoi KoMmosuilii A y CepeJOBHIIEC KYIbTHBYBAHHSI.

Kpim toro, Hamu BiamMiueHo, o mrramu B. thuringiensis 5, 8 ta 9 He 3aBxkau CHHTEC3YIOTH HAHBHII
piBHI Oinka. Tak, mpy BBEACHHI y CEpEAOBUINEC KYJIBTHBYBAHHA VCIX KOHLCHTpAUid THIKOTCHHHX
KOMIIO3HITIM JTOCTATHRO HE TOTAHWH 3aralbHHM PiBCHL CHHTE3y Oimka mae mram B. thuringiensis 6
(puc. 1, 2).
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KoHUeHTpaLia nMNKOreHHOT KOMNo3uLii Ay cepefoBuLLi
KynbTusyBaHHA.00

Puc. 1. CuHTe3 6ifka i301b0BaHUMM WTamamu Baci s v naj M98 3a NpUCyTHOCTI B
NMOXXWUBHOMY CEpPefoBULLT NUMKOreHHOT KoMNo3uyii A.
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KoHLeHTpaLisanMnKoreHHoT kKomno3sunuii E y cepegoBuLLi
KY/NbTUBYBaHHA.00
Puc. 2. CuHTe3 6inKa i301b0BaHMMK WTamamu Baci 1me IMuri ngi EM98 3a NpUCyTHOCTI B
NMOXXWUBHOMY CepefoBULL NUMKOreHHOT Komno3uuii E.
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EKONOTIA
BucHoBKU

OTxe, HaillKpalwie Ha npouecu CUHTe3y 6inKa Ta CMNOPOYTBOPEHHA Y [OCAIAKEHWX wWTamiB B.
thuri ngi ensi S BNnuBae fofjaBaHHA y cepefoBuLLe TX KYNbTUBYBAHHA NUMKOreHHUX Komno3uuii A 1a E B
KoHUeHTpauii Big 10 go 15%. Kpim TOro, fK i y BUNagKy 3 KonekuiiHMM WTamamMmn HaMy NoKasaHo, Lo
piBeHb NpoAyKuii 6inKa i30/1b0BAHUMU WITamaMu i TUTP CNOp € BapiabenbHOKW 03Hakow. To6To,
Hanb6iNbW MepcneKTUBHMMMK 3a JaHMUMM O3HaKamu BuABuaucs wTamm B. thuringiensis 5 8 Ta 9 Ta B.
thuringiensis 6. Ane, oCcTaToYHO MPO MEpPCNeKTUBHICTbL JAaHWUX LWITamiB MOXHa 6yfe rosoputu nicns
JOCNIMKEHHS pewTn iX (eHOTMMOBUX BNACTMBOCTEW 30KPEMa E€HTOMOTOKCUYHOCTI, (PITOTOKCUYHOCTI
TOLLO.
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B. B. KpyTs, f1. A. aHkesuy, C. K. Bouesnko, B. ®. NaTuka

WHCTUTYT Mukpo6buonoruu n supyconorun HAH YkpauHol

CMNOPOOBPA3SOBAHUVE N CMHTES BENTKA Y N30/TMPOBAHbBIX WUTAMOB BACILLUS
THURI NGI EN SST1PWU LI,EVICTBI/II/I NNMNKOIMEHHBbI1X KOMI'IO3I/ILI,I/II7I

VMI3y4yeHO BAMAHME pas/iMUHbIX JIMMKOTEHHWX KOMMO3ULMIA HA NMPOLEcCs cnopoobpa3oBaHns M CMHTE3a
6enka n3onMpoBaHHbIMU WTaMMamu B. thuringiensis. [Toka3aHo, YTO flyylle BCErO Ha NPOLLECChl CMHTE3a
6enka n cnopoobpasoBaHns y MCCMefOBaHHbIX WTaMMoOB B. thuringiensis BauseT fo6aBneHue B cpefy
KY/IbTUBMPOBAHUA NUMKOTEeHHUX Komnosuununy A n E B KoHueHTpauum ot 10 go 15%. OnpegeneHHo, 4to
Hanbonee apheKTUBHbLIMM MO JaHHbIM NPU3HaKaM OKalanucb WTaMMmbl B. thuringiensis 5, 6, 8 n 9.

Knlouesble croBa: W30iMpoBaHHble WTammbl B. thuringiensis. TuTp cnop, cuHTe3 6enka, NUNKOTEHHbIE
KOMMo3nyum
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V. V. Krout, L. A. Dankevych, S K. Votselko, V. P. Patyka
Zabolotny Institute of Microbiology and Virology, National Academy of Sciences of Ukraine
PROCESSES OF SPORULATION AND PROTEIN SYNTHESIS IN ISOLATED BACILLUS
THURINGIENS SSTRAINS UNDER DIFFERENT STICKY-GENE COMPOSITION EFFECT

The influence of different sticky-gene composition on sporulation and protein synthesis by B.
thuringiensis isolated strains has been investigated. It has been shown that the best on protein synthesis
processes and sporulation by investigated B. thuringiensis strains influences adding to the culture
medium sticky-gene compositions A and E in a concentration of from 10 to 15%. It has been found that
the most effective according this characteristics were B. thuringiensis isolated strains 5, 6, 8 and 9.

Keywords: B. thuringiensisisolated strains, sporestiter, protein synthesis, sticky-gene composition
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BILUIVB POCTY KAPLIMHOMM JIETEHI JIBIOIC
HA HIUTOTOKCHUYHY AKTUBHICTb E®@EKTOPIB
BPO/UKEHOI'O IMYHITETY

[Ipupoani kimepHi KIITHHH Ta KITHHA MOHOLMTAPHO-MakpodaraibHOro psaay € c(eKTopHUMHU
KIITHHAMH TPHPOJHOTO IMYHITETY, SIKUM HAJICKUTh BAXK/IHMBA POJb V NPOTHIYXJIHUHHIA PE3HCTCHTHOCTI
oprasi3zmy. PO3BHTOK MYXIHHHOTO MPOLIECY ACOLIIOETHCS 3 HOPYIICHHAM KITbKICHHX 1 (PYHKIIOHATBHHX
MOKA3HUKIB [IUX KJTITHUH, XaPaKTeP SKOTO AOCIITKCHO HEIOCTATHBO.

MeTtoro pobota OyIO AOCTIAWTH BIUIHB POCTY KapUHHOMH JiereHi JIbroic Ha LMTOTOKCHYHY
AKTUBHICTb €(pCKTOPIB BPOIKEHOro iMyHiTeTy. ocmimpkeHHs mpoBoauny Ha mumax niHii C57Bl/6.
BusHauany UMTOTOKCHYHY akTUBHICTE JiMGpoigHuX KmiTHH cene3inkd  MTT-komopumeTpraHM
METOAOM, KHCHE3AJICKHHH  MeTabomi3M  MOHOHYKICAPHHX  (aroumuTiB  METOAOM  NPOTOYHOI
uurodmroopumerpii Ta BHCT-tecti. Picr LLC acouiroBaBcst 313HHKCHHSAM LUTOITUYHOT aKTHBHOCTI
MOHOHYKJICAPHUX JICHKOLIUTIB CENE3IHKH MUIICH MPOTH NYXJIHHHUX KIITHH PI3HOTO CTYIICHIO
YYXKOPITHOCTI,HE BHUKJIMKAB MOPYLICHb CK30LMTO3Y PEAKTHUBHUX (OPM KHCHIO, CYIPOBOAKYBABCS
MPUTHIYCHHSM BHYTPIIIHBOKIITHHHOTO OKCHIATHBHOTO METabomi3My 1 BIACYTHICTIO (YHKLIOHATBHOTO
PE3epBY KHCHE3AIC)KHOT IUTOTOKCHYHOCTI MOHOHYKIICAPHUX (DaroLHuTiB.

Kmouosi  crosa. rkapyunoma nezeni Jlvroic, yumomokcuuHa axmugHicmv, HPUPOOHI KINepHi  KIIMUHU,
KUCHE3ANeNCHUTE MemaboNism, YUpKYII0Iowi pazoyumu, nepumoneansti Maxpoghazu

HocaraeHHs B po3yMiHHI (YHKUIOHYBAHHS TPOTHIIYXIWHHOI 1IMyHHOI BiAmomiai Ta Oiomorii paky
PO3KpHUIH CKIAAHY B3aeMOJI0 ¢(eKTOpiB BPOMKCHOTO IMYHITCTYTY NYXJIHHHUX KIITHH |[9].
I'ymopanpHaTa KIITHHHO-OMOCEPEIKOBAHA IMVHHA BIAIMOBIAL HANMYXIUHO-crielmdiuHi abo MyXIHHO-
acoUifOBaHI aHTUTCHH, YYacThb MOHOHYKJICApHUX (aromuris Ta npupoiHux kinepHux kmitaH (NK) y
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