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EKOJIOI'O-TEHETUYHU AHAJII3 KJIITUH CJIU30BOI
OBOJIOHKH POTA 3A MIKPOSITEPHUM TECTOM
JTITEN TOMKLILHOI'O BIKY YV M. PIBHE

IMpoeencHo OloiHguKalliliHy OLIHKY cTaHy arMocepHOro mnoBiTpst M. PiBHe Ha ocHoBl MS
(MiKposIIEpHOro TECTy) B CNH30BIH OOOIOHIN MOPOKHHHU POTa NITCH AOIIKIMBHOTrO Biky. HaiiBumm
MakcUMa/IbHI 3HaueHHS MJS - iHACKCIB OyiM BHUSBICHI V AITCH, SKI MPOXKHUBAKTh HA JOCIIKYBAHHX
tect-nonironax ge emict CO (okcuay kapOOHY) MEPEBHINYIOTH T'PAHUYHO JOMYCTUMI KOHLICHTpALII.
LluToreHeTHYHI MOKA3HUKH 3MIHIOKOTECS V ITUPOKOMY A1aNa30HI YHCIOBUX BEIUYHH.

Kmouosi croea: enimenianeni kKiimunu, MikposoepHuii mecm, mecm-noniconu, M. Piene

3a0pyAHCHHS CKIAIOBUX Olocepy IIKITHBAMH PEYOBHHAMH, TMOSABA HOBHX XIMIYHHMX CHOJVK,
MABHIICHHS PaJiOAKTUBHOCTI 3arpo’Ky€ CTaHY HABKONHIIHBOTO CCPCIOBHIIA, 3I0POB’I0 HACCICHHS
[7,8]. 3a0OpyaHeHHS HABKOMMIIHBOIO CCPCAOBHINA TCXHOTCHHUMU MPOAYKTAMH 3 MYTAar¢HHOIO
BUHHUKAE HCOOXIAHICTh Y PO3B’SI3aHHI TAKKUX MPOOJIeM: KOHTPOIb HaX 3a0pyAHCHHIM atMochepu moBIiTpst
M. PiBHe myrarcHamu; 3ano0iraHHid HAPOCTAHHIO MYTArcHHOTO 3a0pVAHCHHS, BHBUCHHS MPUPOAM il
MYTarcHiB; HOMYKIB 3aC001B Ta METOIB 3aXHUCTY OPraHi3MiB BiJ Aii MyTarcHis.

MeTtoan GioiHaMKaLii BHKOPHUCTOBYIOTh SIK CIOCIO BUSBJICHHS AHTPOIIOTCHHOTO HABAHTAKCHHSL.
bioinankatopamu o6uparoTh HAWGLIBIN YYTIHBI OPraHi3MHU, OTPHUMAHI PE3yAbTATH (3MIHH TECT-00 €KTA)
OLHIOIOTh NOPIBHSHO 3 KOHTPOJIBHUMH JUITHKAMH, TPUHHATAMH 3a €TaNOH [6] .

MeTtoro poGoTu 0y/10 3’ ICyBaHHS CTAHY MyTAr¢HHOT'O HABAHTAKCHHS HAa ypOOCKOoCcHCTEMY M. PiBHE
3a OKAa3HUKAMH LUTOTCHETHYHOTO MOHITOPUHTY CIITCIIONUTIB TIOAHHH.

MarepiaJ i MeTOIH JOCTIIKEHD

3 MCTOK MOHITOPUHTY JOCTIIKYBaHY TCpUTOpir0 M. PiBHe Oyno momiaicHO HA 12 TeCT-mOMIrOHIB 3a
PI3HHUM aHTPOTIOTCHHUM HABAHTAKCHHSAM A€ PO3TAINOBAHO P BEITHKUX 1 MATHX i JIPUEMCTB.

O6¢Texeno 167 aireii Ha 12 Tect - momironax B 12 gomkinpHUX 3aKi1aaax (BIK JITCH CTAaHOBHB 6-7
pokiB). OOOB'I3KOBOI0 YMOBOKO MPOBEACHHS JOCTIKCHD OVIIO MPOXKUBAHHS JITCH HA AOCHTIIKYBAHOMY
TECT - HONIrOHI He MeHwe 4 pokis. Bei aiTh He Manm CYNyTHIX COMATHYHHX 3axXBOproBaHb. KmiHIYHHN
PO3ALT AOCHIIKCHb BKIIFOUHB OLIHKY JAaHUX aHAMHE3Y, SKHH MPOBOAWIH 3a aHkeTyBaHHsM. O0'ekToM
JJ1Sl TUTOTCHETHYHHX JOCTIKCHD CITYKUNIA POTOBA MOPOKHUHA JITCH JOIIKIIBHOTO BiKy. Bixlip 3pa3kis
KJIITHH CJIU30BO1I OOOJIOHKH POTOBOI MOPOKHUHHU MITCH MPOBOAWIN 3T1AHO JO3BOJIIB, OQIMIHHO HATAHUX
POJIA - PiBHeHcbka obnacHa aepkasHa amminictpamis, YOIHPOJIA — ympasmiHHS OCBITH 1 Hayku
PiBHeHChKOI OOmacHOi aep:kaBuoi  aaminicTpamii. [ocmimxeno 64950 kiiTHH CIM30BOTO CMITEIO.
Masku ciau3oBoi OOONOHKH POTOBOI MOPOXHHMHHU BiAOHMPATW 3 BHYTPIIIHBOI CTOPOHHM MpaBoi 1 NiBOI
IIOKH, HIKHBOI T'yOM Ha IHAUBIAyaNbHIN CKIMl 3 MOJAJBIINM HAHCCCHHIM Ha mpeaMeTHe ckimo. CraH
CIITCTIOUTIB OLIHIOBAIH 32 METOAUKOIO, 3arpornonoBaHow A .l 'oposoro [6].

MikposiaepHuii 1HAECKC PO3PaxOBYBATHM 33 YaCTOTOK KIITHH 3 MIKPOSApaMH B MEPEPaxyHKY Ha
oxHy KmTKY [6]. KinpkicTh KNITHH 3 BTOPHHHUMH MIKPOSAPAMH XapaKTCPHU3VE CTYIIHb 3a0pyIHCHHS
HABKOJUIIHLOTO CEPCIOBHINA MyTarcHaMH |[6], OCKINBKH MIKpOsApa YTBOPIOIOTHCS SK PE3YIbTAT
MaToa0TiYHOro MiTo3y [3]. OOUMCIIOBAIN TAKOXK MOKA3HHK a0COIIOTHOTO PO3KUAY JAHHUX, BUXOASUHU 3
BCJTMYHHHU BlTHOCHOI TOMUJIKH.
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PesyabTaTH gociaiaskeHs Ta ix 00roBopeHHst

Micto PiBHe xapakTepu3yeThCsi 3HAYHUMH BHKHIAMH Bl CTALIOHAPHHUX Ta OCOOJIMBO MEPECyBHUX
JoKepes, o0CATH SKUX YOPOAOBK OCTAHHIX AECATWIITH CYTTEBO 3pocTaroTh [5]. 3pocTtae Takox
¢oHOBe 3a0pynHeHHs TepuTOopli M. PiBHE BHAC/IIOK TPAHCKOPAOHHHUX MepeHeceHb 3a0pyaHIOI0UNX
PEYOBHH, IO TAKOXK HETaTHMBHO BIUTMBAE HA CTaH arMoc(depu MicTa Ta Ha EKOJIOTIYHY CHUTYALli0 B
HBOMY 3a MyTareHHuM (GoHoM [5].

Pesynabrati OlotecTyBaHHsT 3a MJSI-TecTOM B KIITHHAX CJIM30BOI OOOJIOHKH POTOBOL
MOPOXKHUHU AiTed HaBeneHl B Tabiuui 1. OTprMaHi aHl 3aCBIIYYIOTh, [0 MAKCUMAJIbHI 3HAYEHHS
MJS-iHgekcy Ha TecT-moJiroHax gocsranu 3HadeHs 0,050, a mlamasoH ixXHIX 3MIH BIOOyBaBCsS B
mamasoni Bix 0,03 mo 0,05 (cepemue 0,045+0,002). HaiiBuii MakcuMmaiibHI 3HaYeHHs: MS-iHaekciB
Oysu Busienieni mis 1, 'V, VIL VI, XI tecr-nonirony. Minimaneni MSA-iapekcu (X, IX, XII) nHe
niepesuinn 3HadeHs Big 0,006 no 0,014 (cepeane 0,010+0,001). Bonnouac cepenti 3HauenHs M-
1HIeKCY 3MIHIOBAJIUCh B JlanasoHi Bif HalimeHmux 3HadeHb 0,017 mo nafiBumux 0,037 (cepenue
0,02 80,01040,001). HeoOximHO BIAMITHTH, IIO 3a CEPEAHIMU 3HAYEHHSIMU LIUTOTEHETHYHHX
MOKA3HHKIB Y KJIITHHAX CJAH30BOi OOOJIOHKHM TOPOKHHUHHM POTA HITeH MICTAa HAMBHII TMOKA3HUKH
MpPUTAMaHHI THM TECT-TIOJIIFOHAM, € PO3TAallOBaHI MAMPUEMCTBA Ta CIOCTEPIracThCsl IHTEHCUBHUIMA
pyx aeroTpaHcrmopty, Ta BMicT CO B atmocdepnomy moBitpi nepesuinye I'JIK (puc. 1, 2), a
HaiHK4l OyJIH BCTAHOBJIEHI [UIsl TECT-TIOJITOHIB 3 OQHOMOBEPXOBOIO 3a0ymoBoro (IX) Ta HH3BKOIO
IHTEHCHUBHICTIO PyXy aBTOTPAHCIIOPTY.

Tabnuys 1

MikposaepHHi 1IHACKC KTITHH CIH30B0i 000JOHKH POTOBOI MOPOKHUHHU JUTSAYOTO HACETICHHA M. PiBHE

. .. 3aranrua MaxkcuMmansa . . -
JocnypxyBana Yactuna Kuiekicth CUILKICTE i MiHiMaTEHUH Cepentit
. . o : + +
TEPUTOPLA Micra moJiel B rpyIl CTITHE (x4 a) (x*a) (x*a)
I-pyn Macaposa | = 12 4700 0,050£0,003 | 0,010£0,001 | 0,037+0,001
11 - Byx. BepGosa ' 14 4700 0,045£0,003 | 0.010+0,001 | 0,033+0.002
11 - By:1. KoHOBaNBIL 14 5700 0,048+0,003 | 0,010£0,001 | 0,024+0,001
IV- By Tarapira |- In. - ex 15 5850 0,0404£0,002 | 0,010£0,001 | 0,025+0,002
VeBya llyGencnia |y 14 6300 0,050£0,003 | 0,006£0,000 | 0,027+0,002
VI - sy Lorom T - cx 19 8350 0,048+0,003 | 0,013+0,001 | 0,034+0,001
VI - Byn. Jluroscrxa 1 12 4650 0,0504£0,003 | 0,011£0,001 | 0,028+0,002
VI -pya Buusesia |y o 14 5050 0,050+0,003 | 0,010+0,001 | 0,036+0,002
IX - c. Tunne T o 12 5100 0,030£0,002 | 0,010+0,001 | 0,017+0,001
X - pyat. Jlumms . 11 2900 0,030£0,002 | 0.010+0,001 | 0,021£0,001
XI-pyr KnOmrn | TDn - ex 17 6050 0,050£0,003 | 0,014+0,001 | 0,029 £0,001
KIL - pyn Jlparamtayxa |-y oo 13 5100 0,048+0,003 | 0,010+0,001 | 0,024+0,001
Cepenne 0,045 0,01
(xa) - 167 64950 0,045£0,0028 | 0,01£0,001 | 0,028+0,001
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Tabauys 2

PiBeHP MOIIKOXKYBAHOCTI KIIITHH, CTAH AUTIYOTO OPTaHI3My, €KOJOTIYHA CUTYALlisl Ha MOJIrOHaX 3a

nmokazHukoM YITY (yMOBHHMIA TOKA3HUK YITKOIKYBAHOCTI) [6].

) . Cran JUTS™OTO Exonoriuna
K- . PiBenr normnkoi- . .
No recr . MSl-10€KC . Opra”izMy 3a CUTYyalld 3a
. KICTh YIIY KYBaHOCTL
MOJITOHY . X+a . IUATOT€HETHIHIM MyTareH-HIM
JuTel KIITHH - "
CTaTycoM (dhoHOM
I 12 003740001 0203 Himiceae 3 f Hacropoxyrounit 3a10BUILHA
cepenHii
11 14 00330002 0,185 HH)KqHH f a Hacropoxyrounii 3a10BUILHA
cepeHii
111 14 00240001 0,136 Huspxwmit Buraronosryunuit 3a10BUILHA
v 15 0.025+0002 0,138 Huspknmit Burarononnyunuit Eramonna
\' 14 002740002 0152 Huspknmit Burarononyunnit Eramonna
VI 19 003410001 0200 HH)KqHH f a Hacropoxyrounii 3a70BUILHA
cepeHii
VII 12 00280002 0,153 HH)KqHH f a Hacropoxyrouuii 3a70BUILHA
cepesHii
VIII 14 00360002 0,199 HH)KqHH f a Hacropoxyrounii 3a10BUILHA
cepeHii
IX 12 001740001 0094 Huspknmit Burarononyunuit Eramonna
X 11 00210001 0117 Huspknmit Burarononyunuit Eramonna
XI 17 00290001 0,163 HH)KqHH f a Hacropoxyrounii 3a10BUILHA
cepeHii
XII 13 00240001 0,134 Huspknmit birarononyunnit Eramonna
PaszoMm 167 0,098+0001 0,156 HH)KqHH f a Hactopoxyrounit 3a10BUILHA
cepesHii
Hpumimxa: Il pugopmue=0, Iipumuase=0,180. " lkana ouiHkm craHy O10CHUCTEM 1 €KOTOTTYHOL
cutyauii 3a MyTareHHUM (GoHOM 3a MeToaukoro ['oposoi A L [4].
Tabauya 3
IlIkama OLiHKK CTAHY GIOCHCTEM i CKOOTIMHOT CHTYAIIi 32 MyTar¢cHHUM QOHOM
3HaueHHsa TToxasuux ) ) )
PiBenn remeTmanmx Cran Exonoriuna curyaris
mokasHuka 3a M- TCHeTUIHIX .
MIOIIKOIKECHD GlocucreM Ba MyTarcHHUM (POHOM

TECTOM nrorkopxeHb (YIIIT)

0-0,027 0-0,150 Huseruii Butarononyunuit Emanonna
0,028 — 0,054 0,151 - 0,300 Hwuxuanit 3a cepenniit Hacropoxyrounit 3adosinena
0,055 -0,081 0,301 - 0,450 Cepeuiii Kondmikranit Hesanosuipna
0,082 -0,108 0,451 - 0,600 Burmuit 3a cepeniit 3arpo3nuBui Hesanosiipna
0,109 - 0,135 0,601 - 0,750 Bucoxnit Kpuruaamnit Karactpodiuna
0,136 0,180 0,751 - 1,000 MaxkcuMmanpanit Hebesneunmit Karactpodiuna
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Puc. 1. IHTEHCMBHICTb NOTOKIB aBTOTPAHCNOPTY Ha AOCNIAXKYBaHUX TECT-NONIrOHAaxX
M. PiBHe.

Puc. 2. KoHueHTpauia poscitoBaHHA CO - okcupy Kap6oHy, Mr/m3, Ha fOCNIgXyBaHNX TeCT-
noniroHax m. PisHe

MopsAg 3 UMM, HamM 3 METOK BU3HAYEHHSA CTaTyCy AiTei, piBHA MOLWKOAKYBAHOCTI KNITUH Ta
OLiHKM eKONOoriyHoi cuTyauii Ha TecT-rnoniroHax i y MicTi, Ha nigctaBi JaHUX LUTOreHEeTUYHOro
06CTeXeHHA fiTel micTa 6ynu po3paxoBaHi YMOBHI MOKasHUKM MowkomkeHocTi (YY) (tabnuus 2).
MpepacTtasneHi B Tabnuui 2 faHi 3acBifuyroTh, WO MakCUManbHi nokasHuku YTMY yctaHosneHi gna I, VI i
VIII tect-noniroHis (0,203, 0,20, 0,199 BignoBigHO), a HalHwmwk4i ana IX (0,094) ta X (0,117). Ans
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iHLWWKNX TecT-NoNiroHiB 3HauyeHHA YT1Y cyTTeBO He Bifpi3HAETbCA i 3MiIHIOETbCA B Mexax Big 0,134 pgo
0,163.

Puc. 3. KapTtorpagysaHHsA M. PiBHe 3a M#A-TecToM.

Mpu uboMmy, BiANOBIAHO A0 WKaAW OLIHKW PiBHS FEHETUYHUX MNOLWKOMXeHb Tabnuus 3, CTaHy
6iocncTemM Ta OLIHKM €KOMOFIYHOT cuTyauil 3a MyTareHHUM (oHom, ctaH Ha I, Il, VI, VIII, XI TecT-
NoNiroHax OLiHIOBAaBCA: «HWX4Ye 3a CepedHiii» piBHEM MOLWKOAXKYBAHOCTI KMITUH; «HACTOPOXYHUNM»
CTaHOM AMTAYOro OpraHiamy 3a UMTOreHEeTUYHUM CTaTyCOM; «3afl0Bi/IbHOKO» - €KOJIOMiYHOK CUTYyaLielo
3a MyTareHHuMM QoHoM. BopgHouyac Ha iHWWX TecT-noniroHax 3okpema IX, I, XII, X piBeHb
MOLWKOAXYBAHOCTI KNiTUH OLIHIOETLCA AK «HW3bKWUIA», CTaH AWTAYOr0 OpPraHiaMy 3a LMTOreHeTUYHUM
CTaHOM $IK «ONaromnofyyHWit», a eKoNoriyHa cuTyalis 3a MyTareHHMM (OHOM BifNOBigae crTaTycy
«eTa/ioHHa» (puc. 3).

PesynbTaT NpoBefeHUX AOCNIAXEHb [03BONAIOTb AiATM BUCHOBKY, 3a MOPIBHAMLHOK OLHKOW
MYTareHHOro ()oHy Ha TecT-nofiroHax M. PiBHe 3a 3HaYeHHAMU MA-iHAEKCY KAITUH CNM30BOT 06010HKK
NMOPOXXHWUHW poTa AiTeA [AOWKINLHOIO BiKy, €KOMOriYHa cuTyauisi 3a MyTareHHMM (OHOM YacTUHWU
TepuTopili nepeliwna 3 eTaNoOHHOT B 3af0BiNbHY (puc. 4). MyTareHHWii OH TepuTopiil, AKi oTpumanu
3al0BifIbHWIA CTAaTyC 06YMOBKETHCSA 3POCTAOUUM aHTPOMOrEHHUM HaBaHTaXXEHHSM, iKe (hOPMYETbCS Ha
TXHIX TepUTOpPIAX CyMapHUMM BUKMAAMK A0 aTMOC(epu 3abpyaHIOOUYNX PEUOBUH.

Puc. 4. EkonoriyHa kapTa M. PiBHe 3a MyTareHHUM (hOHOM.
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BucHoBKU

OTXe, BCTAHOB/IEHO, L0 MOripWeHHSA eKOM0ro - reHeTUYHOro CTaHy MicbkKoro cepegosuulia Ha |, 11, VI,
VII, VI, XI TecT-noniroHax 3a piBHEM MOLWKOAXKYBAHOCTI KNITUH CTaB «HWX4YMM 3a CEpefHii», cTaH
OUTAYOTO OpraHisaMy «HACTOPOXYHOUMM», a CTaH [OBKiNAS 3MIHMBCA Bif «eTaJloHHOro» [o
«33[0BiNIbHOrO». BNKOHAHHA NOLIOHUX JOCNIAKEHb MOXE A03BONNTU BiACMILKOBYBATM MyTareHHUn oH
TEepPUTOPIi, reHeTUYHEe 340POB’A HACE/IeHHSA, FTeHETUYHY Hebesneky 418 NOAWHW Bif BNAWBY LIKiAANBUX
thakTopiB.
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M. B. Kacbkus,M. O. KnumeHko, A. M. lMNpuwiena

POBEHCKUIA rocyaapCTBEHHbIN FyMaHUTapHbI yHUBEPCUTET

HaLI,VIOHaI'IbeII7I YHUBEPCUTET BOAHOTO X035licTBa U npmnpoaononb3oBaHMA
EKONOMO-TrEHETUYECKWUY AHANN3 KJTIETOK C/IM3NCTOM OBOJTOYKIW PTA 3A
MWUKPOSAEPHBLIM TECTOM AETEW AOLWKO/IbHOMO BO3PACTA B . POBHO

B crTatbe paccmoTpeHa npo6iema BAUSHUS 3arpsisHeHMs aTMOCEPHOr0 BO3A4yXa Ha COCTOsSHUE
3a60/1€BaeMOCTY Pa3HblIX BEKOBbIX KaTeropuii HaceseHUs ropoga.

O60CHOBAHO MPUMEHEHWE MUKPOSILEPHOTO TecTa B CUCTEME LUTOTEHETUYECKOTO MOHWTOPUHIA.
WccnepoBaHbl 3aKOHOMEPHOCTW BO3HWKHOBEHWS TEHETUYECKUX W3MEHEHWM B K/EeTKax CAW3NCTOA
060/104KM MOMOCTM pTa [feTell [JOWKONLHOrO BO3pacTa B 4acTaX . POBHO C pa3HbIM YpPOBHEM
TEXHOTEHHOW HarpysKu.

YCTaHOB/IEHO, YTO LMTOTEHETUYECKUIA CTAaTyC opraHu3Ma peGeHKa yXyALaeTcs ¢ pOCTOM YPOBHS
aHTPOTMOTEHHOM Harpy3kn Ha OKpPYXatoLLyto cpeay.

YCcTaHOBNEH YpOBEHb TEHETUYECKOW OnacHOCTW Afs 4esioBeKa OT BO3LEUCTBUS BPEAHbIX
3KONOrUYECKUX (PAKTOPOB C YYETOM MYTAreHHOCTU OKpYXKatolleid Cpedbl W COCTOSIHWUS TEHETUYECKOro
340pOBbS HACE/IEHUS.

MepcrnekTUBOl AanbHeRLWNX UCCNe[0BaHUI CnefyeT cuMTaTh M3yUYeHUe XMMU3Ma aTMOCHepHOro
BO34yXa B OTAE/IbHbIX PErnoHax r. POBHO U OCOGEHHO B 30HAX [eATENbHOCTU MPOMbILLNEHHbIX
npeanpuaTUiA U yNnLax ¢ MIHTEHCUBHBIM [IBM)KEHVEM aBTOTPaHCNopTa.

KnioueBble CNOBa: MHTEHCUBHOCTbH MOTOKOB aBTOTPaHCNoOpTa, MA - TecT, anuTenMounThbl, KOHLEHTpauus
(CO), aTmocthepHblii Bo3gyx
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Rivne State University of Humanities, Ukraine

National University of Water Management and Nature Resources, Ukraine

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.

Keywords: intensity of the flow of vehicles, micronucleus test, epithelial cells, the concentration of (CO),
atmospheric air
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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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