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YAOCKOHAJIEHHA METOAUKHW BUAIJIEHHSA
CIIOP CUBIPKH I3 IPYHTY BAKTEPIOJIOTTYHUM METOJI0M

HaBezieHi naHi o0 yAOCKOHAJICHHST METOLY BHIIJEHHS criop Bac. anthracis 13 IpyHTY. 3a pe3ynbTaTaMH IPOBEICHUX
JIOCHII/PKEHb BCTAHOBJICHO, 110 BHUIUIEHHS CIIOp i3 IPYHTY HEOOXiJHO NpPOBOAMTH 3 BUKOPHCTAHHSM JIETEPreHTa TpHUTOHY
X-100, dinsrpoBanoro 1 % 6uuauoro cuposatkoBoro ansOyminy y 0,01 mons/mi docdarro-conmboBomy Oydepi, mo no3Bose
BUAIIHTH OUTbITy (3a Metoxukoro Ne5 Ha nmoxuBHOMy cepemoBuiti PLET Buminsterscs 19,66 % KimiTHH BiJf BHECEHHX, a 3a
meronukamu Nel, 2 (3), 4 — 3,3, 1,61 ta 6,46 %) KUIbKICTh CHOp i3 IPYHTY, HIXK 32 METOIMKOIO omnucaHowo y “JlaboparopHas
JIMATHOCTHKA CHOMPCKOH $3BbI Yy KUBOTHBIX M JIIOZCH, OOHapy)KeHHe BO30yAUTEINS B ChIPbE )KUBOTHOIO IPOUCXOXKICHUS U
0o0BeKTax BHENIHEH cpenpl. MeTonuueckue ykazaHus .

KirouoBi ciioBa: cubipka, BUIUICHHS, CIIOPH, IPYHT, KyIbTHBYBaHHSI.

IocranoBka nmpodaeMu. CTaTUCTHYHI JaHI 00 3aXBOPIOBAaHHS TBApWH Ta JrojAeH Ha CHOIpKY, 3a
OCTaHHI POKH, CBIIYaTh MPO MOCTYIOBE 3HUKEHHS ii cnanaxiB Ha Teputopii Ykpainu. BomHouac pusmk
BHHHMKHEHHS HOBHX CIlajlaXiB 3aXBOPIOBaHHS 30epiraerbes aecatumrtrsamu [1]. 3a manumu BOO3,
HaHOUIbIIIAa 3aXBOPIOBAHICTh HA CHOIPKY MpUIagae Ha TepuTopito €Bpomnu [2, 3].

AHaJi3 gocimKkenb i myoaikamii. 3rigHo 3 JiTepaTypHUMH JTaHUMH [4—9], OCHOBHOIO MPOOIIEMOIO
II0JI0 BUHUKHEHHS 1i€T 1H(EKIT € HeOCTaTHS 3aXHILNEHICTh CTapUX MICI[b 3aXOPOHEHb TBApHH, SKi HE
BIJNIOBIIalOTh BUMOraM OIOJIOTIYHOI OE3MEeKH, CTBOPIOIOTH MOCTIHHY, IOTEHIIHY 3arpo3y IOsIBU
3aXBOPIOBAHHS HE JIUIIE CEPEJl TBAPUH, a i cepel JII0IeH.

OnHHUM 13 0COOIMBHUX ACIIEKTIB JOBrOTPUBAJIOr0 30epiraHHs 30yAHHUKA € CKJIaJl IPYHTY Ta KIIMaTH4YHI
yMoBH Ykpainu (puc. 1). IpyHTOBHMIA IOKpMB TepuTopii YKpaiHM IIpeICTaBICHUI IIEpEBAKHO
YOPHO3EMHHUMH THUIIAMH IPYHTIB, SIKi 32 CBOIMU (PI3UKO-XIMIYHMMH BIIACTUBOCTSAMH € CIPHUSITIUBUMH JIs
BIDKUBAHHS, ITepeOyBaHHsI Ta pO3MHOXKEHHS 30y IHHKa cubipku [1, 2].

OxpiM TOro, 3ae0UIBIIOr0 HE BCIM TBapMHAM BYaCHO IMPOBOIATH BakuuHaIio [3, 10], mo cTBOproe
YMOBH TS iH(DIKYBaHHS HEBaKIIMHOBAHUX TBAPHH.
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Puc. 1. Cxema mupkynsinii 30ynunka Bac. anthracis.

He 3Bakarounm Ha IO3MTHUBHI pe3ysibTaTH OOPOTHOM 3 CHOIPKOI, Y JIEp)KaBHOI BETEPHHAPHOI Ta
¢iTocanitapHoi ciyxOn VYKpalHM Ha CBHOTOJHI 3aJIMIIAETBCS 0arato MUTaHb, SKi MOTPEOYIOThH
ynockonaneHHs [10] momo Buninenus Bac. anthracis i3 TpyHTy Ta GI0JIOriYHOr0O MaTepiaiy.

Huni wa Teputopii VYKpaiHM BHKOPHCTOBYIOTH METOAWKY 13 METOAWYHHX PEKOMEHJaIin
«JlabopaTopHasi TUarHOCTHKAa CHOMPCKOH SI3BBI y KHUBOTHBIX W JIIOJICH, OOHApYKeHHUE BO3OYIHTENS B
CBIPbE JKMBOTHOT'O MPOUCXOKICHUS U 00bEKTaX BHEIIHEH cpep», (989) [11] Ta MeToaAMKY 3aTBEpDKEHY
MinicrepcTBoM 0xopoHH 370poB’ss Ykpainu (2003) [12]. TIpote, yepe3 BeNHMKY KUIbKICTh CYITYTHBOT
CTIOpOBOi canpodiTHOT MIKpO(hIOpH y TPYHTI, BOHH MOTPEOYIOTh YIOCKOHAICHHS.

Mera po6oTH mojisraia B yA0CKOHAJIGHHI METOIIB BUALICHHS criop Bac. anthracis 13 IpyHTY.

Marepian i Meroau gociimkeHb. [locmikeHHS mnpoBomwiM Ha 0a3i Jlep)kaBHOrO HayKOBO-
KOHTPOJIBHOTO 1HCTHTYTY Oi0TEXHOIOrii i mramiB MikpoopraHizmiB (M. KuiB). s BUkoHaHHS poOOTH
BUKOPUCTOBYBaJIM CTEPHJIBHUNA TPYHT, SIKMH CTEpHIII3yBalll B aBTOKIaBi 3a 1,5 atm mpotsarom 20 xB,
JIBI4i, BIIPOJOBIK JABOX Ji0.

VY HocHiKeHHSX O CTEPUIBHOTO IPYHTY J0/aBajH Pi3HY KUIBKICTh CIIOp, OTPUMAHHX i3 CycreH3ii
mramy Bac. anthracis UA-07, sxuii Hamanwmii HamioHanbHMM LEHTPOM IITaMiB MIKpOOPTaHi3MiB
JHKIBILIM.

Crnopu Bac. anthracis BUIUIAIM 3a METOJUKAMHU oOnMcaHuMu y «lHCTpykmii 3 nmabopatopHoi
JiarHOCTUKUA CHOIPKM y Jiojield, B CHPOBHHI TBAapUHHOTO MOXOIDKCHHS Ta 00’€KTax JOBKILIS»
(meromuka Ne 1) [13], «JlabopaTopHas AMArHOCTHKA CHOMPCKOH $I3BBI Yy JIOJIGH W BBIICIICHUC
BO30yuTENs] CHOMPCKOH 53BBI M3 00BEKTOB BHEHIHEH cpenbl» (Meronuka Ne 2) [14], «JlabopaTopHas
IMarHOCTHKAa W oOHapyxeHue Bo30yauTenst cHOMpPCKO s3Bbl. Mertomudeckne ykazanus. MVYK
4.2.2413-08» (meromuka Ne 3) [15], «Evalution of spore extraction and purification methods for
selective recovery of viable Bacillus anthracis spores» (meronuka Ne 4) [16] Ta MoaudikoBaHiii HaMu
meroauni «The secret life of the Anthrax agent Bacillus anthracis: bacteriophage mediated ecological
adaptations» (Meroauka Ne 5) [17].

BukopucroByBanu cropoBy cycrieH3ito i3 mramy Bac. anthracis UA-07, orpumaHy MeETOI0M
CEpIHUX PO3BENCHb Y CTEPUIIBHOMY TOKUBHOMY cepeaonuiii MIIB.

Poseenenns (10-2-10-6) BHOCHIM y (IAakoHM 3i cTepuibHMM TpyHTOM 1o 0,2 cm’. ITopamsmi
JOCITIDKEHHS. TPOBOJAMIN BIAMOBIIHO 10 3a3HAYCHUX BHUIINEC METOAMK. JlOCHiIKyBaHy CYyCIEH3iI0
BHCIBaIM Ha MOXUBHI cepenopuma MITA (M'sco-mentonHuil arap), kpoB’stHuid MIIA, cepenosuia
PLET ra arap Xotriarepa, conosuit MIIA. KyneruByBamu 3a temriepatypu 37 °C npotsirom 24—48 roj,.
Jlist OTpUMaHHS JIOCTOBIPHHX Pe3yNbTaTIB MPOBENH 3 cepil MOCHiHKEeHb.

Pe3yabTaTn gociimkens Ta ix odroopennsi [licis KylbTHBYBaHHS TOCIBIB, OyJO BHSBIICHO
HEe3HauHy BiMIHHICTh Yy KITBKOCTI KOJNOHI€yTBOprOBambHUX OAMHUIL (KYO) Ha pi3HUX MOKUBHHUX
cepenoBuiiax: m'sco-nentoHHomy arapi (MITA), kpos’ssHoMy M'sico-menToHHOMY arapi (KMITA), arapi
XotTiHrepa, comoBoMy M'sco-entoHHoMy arapi (CMIIA), tpuntoH-coeBomy arapi (TCA) Ta
cepenouni PLET (puc. 2). 3rigHo i3 OTpUMaHHMH pe3yibTaTaMH JOCTiKEHb, JJIsl BHIUICHHS CIIOD
Bacillus anthracis 13 1pyHTYy, BUKOpUCTOBYBaiu cepenonuiia — MITA ta PLET.

VY 3B’s3Ky 3 TUM, 10 MeToauku Ne 2 Ta 3 3a JOCHiDKEHHs ITPYHTY Ha HAsBHICTH CHOpP IMOJIOHI,
TO X 1 pe3ynbTaTd OTPHMalM ifeHTH4YHi (Tabm. 2, puc. 3). 3a pe3ynbraTamyd JOCIHIKEHb, MPH
BHKOpHCTaHHI MeToauku Nel, KiIbKICTh criop BHeceHuX y 100 r rpyHTY Oyia HaiiBuiiow (6969,0+9,46),
nopiBHSHO 3 AaHUMU Metoauk Ne 2-5. Tlpore, 3a momomoror Meroauku Ne 1, mpH BHKOpUCTaHHI
noxuBHOro cepenopuma MIIA, 3 koHmeHTpaniero 6969,0+9,46 crnop y rpyHTi Macoro 100 r B
cepenabomy Buaisui 200 KY O, mo Biporigao (p<0,001) oinbire Ha 157 KYO nopiBHSHO 3 METOAUKOIO
Ne 2, npore Ha 100 KIITHH MEHIIIEe — MOPIBHAHO 3 MeToAuKOr0 Ne 5 (p<0,001).
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. 2. KiabkicTs cnop Bac. anthracis, mo BUPOCJIN Ha Pi3HUX NMOKABHUX cepenopumax, KYO.
Tabnuns 2 — Halimenma kinbkicts cnop Bacillus anthracis, 1o BUaiJisieTbes 3 TPYHTY Pi3HUMH MEeTOAAMH
N . Ne 1 | Ne 23 | Ne 4 | Ne'5 KonTpons
OKa3HHK JIOCIIiJUKSHHS - "
CTyHiHb po3BeeHHs cnop y MIIb CTEPUIIbHUI

Haii6inpmmii cTyniHb po3BeleHHS, 1: 103, 1:103, 1:104, 1:105, IPYHT
B SIKOMY BHJILJICHO CIIOPH n=6 n=6 n=7 n=7 1:10-106
Kumpiiers cnop y 100 T 1pyaty 20| 6969 6.9 46 4402,0+6,01 4181,0+5,68 1673,02,29 0
JIOCITi JUKEHHST

Iig yac mocmipkeHHs 3pa3kiB 3a meroaukamu Ne 1-5 kinpkicth KYO Oyna ognakosa (p<0,05) i 3a
KynpTHBYBaHHS Ha cepenoBuinax PLET Tta MIIA, HDX 3a BHUKOPUCTaHHS JUIS KYJIBTUBYBAaHHS
cepenoBuiiia MIIA, mo Oyno BiporimHo (p<0,001) Gimbine kigbkocTi KYO BimHOCHO pe3y/bTaTiB,
OTpUMaHMUX 3a Meroaukor Ne 2. ame, BopHouac, BiporigHo (p<0,01) MeHIIe BiIHOCHO IOKAa3HHKIB,
OTPUMAHHX 32 METOJIUKOIO NeS5.

Tobto, 3a meromukoro Nel, puninsum iumie 200 KYO, 3a kornentpanii 6969 criop y 100 r rpyHTy,
o Bignosigano 2,87 % Bin 3aranbHOi KUTBKOCTI BHECEHHUX CIOP Y IPYHT.

3rigHo 3 MeromukamMu Ne 2 i 3 Ha MIIA Oysno BuaiieHo HaiiMmeHiny KiabkKicte KYO Bac.anthra-
cis — 43, nopiBasiHO 3 Meroaukamu Nel Ta 5 — 200 i 300 BimnosimHo. [Ipu 11bOMY KUTBKICTh BHECEHUX
criop B 100 T rpyHTY Oyna Ha 221 GiIbIION HIXK Y IPYHT, AOCTiIKEHUH 3a MeTotuKor0 Ne 4, ta Ha 2729 —
3TiIHO 3 METONKOI0 Ne 5.

Kinpkicte criop y 100 r© 1pyHTY, npH BH3Ha4YeHHI 3a meroaumkoro Ned, cranoBuia 4181 KYO
(3a Bukopucranus cepenonuiiia MITA). ToOTo, 3a moromororo 1iel meroauku BuAseTbes 4,09 % KYO,
mo Ha 1,22 % Oinbliie MOPIBHSIHO 3 OTPUMAaHMMHU AaHUMHU Meromuku Nel, Ta Ha 3,12 % Ounblie, HIX 3a
meroaukamu Ne 2 Tta 3.

3a nonomoroto Meroauku Ne 5 Oymo suniieHo 300,0+0,22 KYO (3a Baecennst 1673 crop Ha 100 r
rpyHty). [Ipore, kinbkicTh BHeceHux y 100 T rpyHTy crop Oyna Ha 5296 cnop MeHIe, TOPIBHSHO 3
KUTBKICTIO CHOp BHeceHWX 3a Meromukoro Nel ta Ha 2729 — 3a merommkamu Ne 2, 3 1 Ha 2508 — 3a
MeToauKoro Ne 4.
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Puc. 3. KinbKicTh KJIiTHH, 110 BUALISIETHCS 32 pisHUMH MeToaukamu, KYO.

Crig BiAMITUTH, 110 MeToauKa Ne 5 OuTbIn e()eKTHBHA, MOPIBHSIHO 3 IHIIUMH METOIUKAMH, OCKLUIBKH
3a Hel BUSBJISIOTBHCS CITOPH 33 HAMMEHIIIOT X KUIbKOCTI y nepepaxyHky Ha 100 r rpyHTYy.

BucnoBku. 3a pe3ynpTaTaMu JOCTIKEHb, 3aCTOCYBaHHS METOAWKHA NoS juisi BUAUICHHS CHOp i3
IPYHTYy € Oulbll e()EeKTUBHUM, TOPIBHIHO 3 Merofukamu Nel—4, mo MiATBEPIKYETHCS OUIBIIONO
kutbkicTio BuaineHHs KYO 3 rpyHTy Ha noxuBHux cepemoBuiinax MITA ta PLET. BogHouac, 3a 1iel
METOJIMKU JUTSL AOCTIKEHHS HEeOOXiJTHO BChOTO 2,5 T IPYHTY, TOIi K 3a Meromukoro Nel — 60 T, 3a
MeroaukaMu Ne 2 1 3 — 95, Ne 4 — 10 r. Oxpim Toro, meroanka Ne 5 He moTpedye BEMMKHUX 3aTpar 4yacy i
PCaKTHBIB.

VY nepcneKkTHBI MOAANBIINX JOCTIIZKEHB [IAHYETHCS BIINMPAIIOBAHHS METOAWKH BHIIUICHHS CIIOp
Bacillus anthracis i3 HecTepUIIBHOTO TPYHTY.
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CoBepLIeHCTBOBAHME METOIUKH BbIJeJICHUS CIIOP CHOMPCKO¥ A3BBI € OYBbI 0AKTEPUOJIOTHYECKHM METOI0M

H.A. Pyosenko, B.I'. Ckpunank, O.B. Ma4yycbkmii

[lpuBeneHsl aHHBIE 10 COBEPILEHCTBOBAHHMIO METOZA BBIJEIEHHs crop Bac. anthracis ¢ mousbl. [lo pesympratam
MIPOBEACHHBIX HCCIIEJOBAHUI YCTAHOBJICHO, YTO BBIJEJICHHE CIIOP W3 IOYBHI HEOOXOIUMO IPOBOIUTH C HCIIOJIb30BAaHUEM
nereprenra TpuroHa X-100, ¢unsrpoBanHoro 1 % Oblubero cbiBoporouHoro ansoymuna B 0,01 Mons/mi docdarHo-cosneBom
Oydepe, 4TO MO3BOJISIET BBLACIUTH 3HAUUTENBHO Oonbluee (1o Meroauke Ne 5 Ha muratensHol cpene PLET Beigensercs 19,66 %
KJIETOK C BHECEHHBIX, a 1mo meromukaMm Ne 1, 2 (3), 4 — 3,3, 1,61 u 6,46 %) KONWUYECTBO CIIOp W3 ITOYBHI, YEM IO METOMUKE,
orrcaHHod B "MHCTpyKIMHK 110 1a60paTOPHON AUArHOCTUKU CUOMPCKOH SI3BBI Y JIIOAEH, B CBIPhE KUBOTHOTO IPOUCX OXKIACHHS U
00BeKTax OKpyKaromen cpems ".

KitioueBrble ciioBa: cubupckas s13Ba, BbIICJICHUE, CIIOPHI, TI0YBa, KYJIbTHBUPOBAHHUE.

Improvement of the soil bacteriological research methods on existence of anthrax spores

I. Rublenko, V. Skripnik, O. Machuskiy

Statistical data on diseases of animals and humans anthrax in recent years show a gradual decrease of outbreaks in Ukraine.
However, the risk of new outbreaks of the disease is stored for decades. According to WHO data, the greatest incidence of
anthrax falls on the territory of Europe.
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The aim of our study was to improve the selection method of dispute Bac. anthracis from soil. It is known that anthrax the
pathogen Bacillus anthracis is not fastidious to nutrient, grows well on ordinary nutrient media. After cultivation of sowings it
was found a slight difference in the number of units that form colonies (CFU) at different nutrient mediums: meat-peptone agar
(MPA) MPA blood, Hettinger’s agar, soda MPA, trypton-soy agar (TSA) and environment PLET.

According to the obtained of preliminary results of studies to extract Bacillus anthracis spores from the soil we have used the
mediums MPA and PLET. Due to the fact that the methods Ne2 and Ne3 of soil investigation on the presence of spores as
described in the guidelines "Laboratory diagnosis of anthrax in humans and extraction of anthrax from objects in the
environment" and "Laboratory diagnosis and detection of anthrax" are identical, so we have received identical results.

By results of researches while studying methods Ne 1 the number of spores introduced in 100 g soil was highest
(6969+9,46), compared to techniques according to Ne 2-5. However, using the methodology Ne 1, when using the nutrient
medium MPA, with concentration 6969 spores in the 100 g soil mass in average were extracted 200 CFU significantly lower
(p<0,001), that probably higher at 157 of cells compared with the method Ne 2, but in 100 cells decrease with method Ne 5
(p<0,001).

During the research of the samples with the method Nel and cultivation in medium PLET was showed insignificantly greater
amount of CFU (30 CFU) than in the medium of the cultivation MPA, which was significantly (p<0,001) higher, number of CFU
relative to the results obtained by the method Ne 2, at the same time, but significantly (p<0,01) lower relative performance
obtained by the methods Ne 5.

That is, with the method Nel, only 200 CFU were extracted at the concentration of 6969 spores per 100 g of soil, which
corresponded to 2,87% of the total number of spores introduced into the soil. According to the results of research with the
method Ne 2, Ne 3 on the MPA was exacted the least amount of CFU — 43 comparing to the Ne 1 and Ne 5 methods — 200; 300,
respectively. The amount of spores, introduced into the 100 g of soil was per 221 units more compared with the method Ne 4, and
per 2729 more than in the soil with the method Ne 5.

The quantities of spores in 1 g of soil when determining with the method Ne 4 was 4182 CFU, so with this method is
extracted CFU 4,09% that per 1,22% more, compared with the data obtained in the first method and per 3,12% more, compared
with indicators obtained with the method Ne 2 and Ne 3.

With applying the methodology Ne 5 it was extracted 300+0,22 CFU, while making 1673 spores per 100 g of soil. That was
on 5297 spores in 100 g soil less, compared to the number of spores made with the method Ne 1 and per 2729 — with the
method Ne 2, and per 2508 — with the method Ne 4.

It should be noted, that this method (Ne 5) is more effective, compared with other methods. It detects spores at the their
slightest amount in 100 g of soil. However, with this method it is necessary to study only 2,5 g soil, whereas with the method of
Ne 1-60 g, with the method of Ne2 —95 g, Ne4 - 10 g.

It should be mentioned, that the reliability of the results is much higher with the method Ne 5, while it does not require large
expenditures of time and reagents.

The results of the application of the methodology for the allocation of Ne 5 soil of spores is more effective compared to
methods Ne 14, it is confirmed more allocation CFU of 100 g soil on nutrient media and MPA and PLET. This technique gives
the opportunity to achieve results that will have a higher degree of reliability. In the future, further testing techniques planned
selection spores Bacillus anthracis is non-sterile soil.

Key words: anthrax, extraction, spores, soil, cultivation.
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