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YAOCKOHAJIEHHA METOAUKHU BUAIJIEHHA CITIOP CUBIPKU 13
TPYHTY BAKTEPIOJIOTTYHUM METOA0M

VY craTTi HaBeJEHI JaHi 00 YAOCKOHAJICHHS METOy BUAUICHHs crop Bac. anthracis i3
IPYHTY. 3a pe3yiabTaTaMH IMPOBEAEHHUX JOCIII)KEHb BCTAHOBJIEHO, 1110 BUAUICHHS CHOp 13 IPYHTY
HEOOX1IHO TMPOBOJUTH 3 BHUKOpPUCTaHHSM jaereprenty Tputony X—100, ¢inerpoBanoro 1%
Ondauoro cupoBarkoBoro anbOyminy y 0,01 momps/mn dochaTHO-compoBOMY Oydepi, mo
JI03BOJISIE BUAUTUTH OUThITY (32 MeToankoto NoS Ha moxuBHOMY cepenoBuili PLET BupginseTscs
19,66% xituH Bix BHeceHuX, a 3a Metoaukamu Nel, 2 (3), 4 — 3,3, 1/61 Ta 6,46 %) KinbKicTh
CIIOD 13 TPYHTY, HIK 332 METOJIUKOIO onucaHoo y ~JlaboparopHasi TMarHOCTHKAa CHOMPCKON SI3BBI
y JKMBOTHBIX W JIIOJIeH, OOHapyXeHHEe BO30yIUTENST B CBHIPhE JKHBOTHOTO IMPOHMCXOXKICHUS U
00BbeKTaxX BHEIIHEH cpeibl. MeToMuecKue yKa3aHus .

KurouoBi cioBa: cubipka, BUIUICHHS, CTIOPH, TPYHT, KyJbTUBYBaHHS.

IMocTtanoBka npodaemu. CTaTUCTUYHI JIaHI IIOJI0 3aXBOPIOBAHHS TBApUH Ta
JmoJie Ha cuUOIpKy, 3a OCTaHHI POKH, CBig4aTh PO IOCTYNOBE 3HIDKCHHS i
criajaxiB Ha TepuTopii Ykpainu. BogHouac pu3MK BHHUKHEHHS HOBHX CITajlaXiB
3aXBOpIOBaHHs 30epiraerbcs aecatuiaitTamu [1]. 3a ganumm BOO3 nHaiiGinbina
3aXBOPIOBaHICTh Ha CHOIPKY MPHUIIaJia€ Ha TepuTopito €Bponu [2,3].

AHamgi3 gociaimkeHb i myOuaikamiii. 3rimHo JiTepaTypHux gaHux [4-9]
OCHOBHOIO MpOOJIEMOI0 II0JI0 BUHUKHEHHS 1€l iHDexmii € HegocTaTHs
3aXHUINEHICTh CTAPUX MICIh 3aXOPOHECHBb TBApHH, SKI HE BIIIMOBIIAIOTH BHMOTaM
OionoriyHoi Oe€3meKkHu, CTBOPIOIOTH TMOCTiIHHY, TOTEHIIMHY 3arpo3y TIOSBH
3aXBOPIOBAHHS HE JIUIIIE Cepe]l TBAPHUH, a i Cepe]I JIFOICH.

OmgauM 13 OCOONMBHUX AaCMEKTIB JOBTOTpPUBAIOro 30epiraHHsS 30yIHHKA €
CKIax IPYHTy Ta KiiMaTW4Hi ymoBH Ykpainu (puc. 1). IpyHTOBHII MOKpHB
TepuTOpii YKpaiHu MpeNCTaBICHUN TEPEeBaXHO YOPHO3EMHUMU THIAMH TPYHTIB,
Kl 32 CBOIMM (I3UKO-XIMIYHMMHU BJIACTUBOCTSIMU € CHPUSTIUBUMHU IS

BIDKMBAHHS, epeOyBaHHS Ta PO3MHOXKEHHS 30yaHuKa cubipku [1, 2].
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OxkpiM TOro, Najseko He BCIM TBApPMHAM BYACHO MPOBOJAMTHCS BAaKIIMHAILIIS
[3,10], o cTBOprOE YMOBH 1iJis1 iH(1KYBaHHS HE BaKIIMHOBAHUX TBAPHH.

He 3Bakaroun Ha MO3UTHBHI pe3yIbTaTu OOPOTHOU 3 CHOIPKOIO, Y JAeprKaBHOI
BEeTEpUHApHOi Ta (irocaHiTapHOi cny:kOu VYKpaiHM Ha CHOTOJAHINIHIA JEHBb
3QJIMIIAETHCST  OaraTo THUTaHb, SKI MOTPEOYIOTh yaockoHajdeHHs [10] momo
BuineHHs Bac. anthracis i3 rpynTty ta 6ionoriuHoro marepiany.

Huni Ha teputopii YkpaiHi BHKOPHUCTOBYIOTHCS METOJIUKA 13 METOIUYHHUX
pexomenpaanii «JlabopaTtopHas AMArHOCTUKA CUOUPCKOM SI3BBI Y JKUBOTHBIX H
monen, oOHapyXeHHEe BO30yIUTENS B CHIPhE JKMBOTHOTO NPOUCXOXKICHUS U
oObekTax BHemHed cpembl», (1989) [11] Ta MeToamMka 3aTBep/KEHA
MinictepctBom Oxoponu 310poB’st Ykpainu (2003) [12]. TIpote, uepe3 BeIHKY
KUTBKICTh CYIMYTHBOI CHOpPOBOi campodiTHOi Mikpodaopu y TIpyHTI, BOHH
MOTPEeOYIOTh YIOCKOHAICHHS.

Meta poGoTH moisirana B yJOCKOHAJICHHI METOJIB BUAUICHHsS crop Bac.
anthracis i3 rpyHTy.

Marepian i meroam mociigkeHb. JlochipkeHHS NpoBoAWiIMCS Ha 0asi
JlepKaBHOTO ~ HAYKOBO-KOHTPOJBHOTO IHCTUTYTYy OI1OTE€XHOJOrii 1 IITamiB

MikpoopraHizmiB (M. KwuiB). [lns BuUKOHaHHS pOOOTH BHUKOPHUCTOBYBAIH



CTEepUJIbHUN IPYHT, KM CTEpUIII3yBalId B aBTOKJaBl 3a 1,5 atm npoTtsirom 20 xB,
JIB141, BIPOJOBX JABOX Ji0.

VY JgochnimpKeHHSIX 10 CTEPUIIBHOTO IPYHTY JOJaBalld Pi3HY KUIBKICTH CHOp,
OTpUMaHUX 13 cycneH3ii wmramy Bac. anthracis UA-07, saxuii HagaHul
Hanionansaum nieHTpom mramiB Mikpoopranizmis JJTHKIBIIIM.

Cnopu Bac. anthracis BUAUIAIN 32 METOUKaMU ONMUCAHUMHU y «[HCTpyKLii 3
nabopaToOpHOT JIarHOCTUKUA CHUOIPKM Yy JIIOAeM, B CHUPOBUHI TBApPUHHOTO
MOXOJKEHHs Ta 00’ektax goBkULIs» (Metomuka Ne 1) [13], «JlabGopatopHas
JUArHOCTUKAa CUOUPCKOM $3BBI Y JIIOJIEH U BbIJEICHHE BO30YIUTENS] CUOMPCKOM
s3Bbl U3 OOBEKTOB BHENIHEW cpeawsl» (Metomuka Ne 2) [14], «JlaGopatopHas
JUArHOCTUKA M OOHapy>KeHHe BO30yauTeNsl CHOUPCKOM s3Bbl. MeToauueckue
ykazanusi. MYK 4.2.2413-08» (merommka Ne 3) [15], «Evalution of spore
extraction and purification methods for selective recovery of viable Bacillus
anthracis spores» (metoauka Ne 4) [16] ta MmoaudikoBaHii HaMu MeToauIli «The
secret life of the Anthrax agent Bacillus anthracis: bacteriophage mediated
ecological adaptations» (meTomuka Ne 5) [17].

BukopucroByBanu crnopoBy cycmneHsito i3 mramy Bac. anthracis UA-07
OTPUMaHy METOJIOM CEPIHUX PO3BEACHb y CTEPUILHOMY MOKUBHOMY CEPEIOBHUIII
MIIb.

Possenenns (102-10°) Brocunu y ¢nakonu 3i cTepuasHUM IpyHTOM 110 0,2
cv®. Tlocmimyroui JOCHiIKEHHS NPOBOAWIM BIiANOBIJHO BHINE 3a3HAUYEHHX
Metonuk. JlocaimKyBaHy CyCIIEH31l0 BHCIBaJIM Ha TOXWBHI cepefosuma MITA
(M'sco-nentonHuil arap), kpoB’ssHuid MIIA,  cepenoBuma PLET Ta arap
Xotrinrepa, cogosuit MITA. KyneruByBanu 3a temnepatypu 37 °C npotsrom 24—
48 rom. Jlma oTpuMaHHS JOCTOBIPHHUX pPE3yJNbTAaTiB MU mpoBenn 3  cepil
TOCHIIKEHb.

Pe3yabraTn gociimkeHb Ta iX o0roBopeHHsi. Ilicisi KylnbTHBYBaHHS
MOCIBiB, OyJ10 BUSIBIEHO HE3HAUHY BIIMIHHICTh y KUIBKOCT1 KOJIOHIE YTBOPIOIOUUX
onuauip (KYO) Ha pi3HUX MOXHMBHUX CEPEAOBHINAX: M'ACO-IENTOHHOMY arapi

(MITA), xpom’siHoMy wM'sico-ientoHHoMy arapi (KMIIA), arapi XotriHrepa,



conoBomy M'sco-nentoHHoMy arapi (CMIIA), tpunton-coeBomy arapi (TCA) Ta
cepepoBuili PLET (puc. 2). 3rigHo oTpuMaHUX pe3yJbTaTiB MOCTIIKEHB, s
BuaitenHs crop Bacillus anthracis i3 rpyHTy, BUKOPHUCTOBYBaIM CepeiOBHINA —
MIIA ta PLET.

VY 3B’s3ky 3 TuM, mo Metoauku Ne2 Ta Ne 3 nmociipkeHHS TPYHTY Ha
HasIBHICTh CIOP MOAIOHI, TO K 1 pe3yJbTaTH MM OTPUMAIU 1I€HTUYHI. Pe3ynbTaTu
JOCHIPKeHb HaBeAeHl y Ta0nuii 2, puc. 3. 3a pe3yjlbTaTaMu JOCIIIKEHb, TPU
BUKOpUCTaHHI MeTroauku Nel, kinbkicTh crmop BHeceHux y 100 r rpyHTy Oyna
HaliBuow (6969,0+9,46), nopiBHsaHO 3 gaHuMuU MeTtoauk NeNe2—5. [lpote, 3a
nonoMoror Metonuku Nel, mpu BUKOpUCTaHHI MOXUBHOTO cepepoBuia MIIA, 3
KoHIIeHTpairieo 6969,0+9,46 criop y rpyHTi Macoro 100 r B cepelHbOMY BUILISIN
200 KYO, mo Biporigao (p<0,001) 6inpme na 157 KYO y mnopiBHSHHI 3
meroaukoro No2, mpore Ha 100 KITHUH MeHIE — MOPIBHAHO 3 METOJAUKOH Ne 5

(p<0,001).
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Puc. 2. KinbkicTs ciop Bac. anthracis, mo Bupoc/jin Ha Pi3HHX MOKHBHHX
cepegosumax, KYO

Tabmuus 2 — Halimenma kiabkicts cnop Bacillus anthracis, mo Buainsierncs 3

TPYHTY Pi3HUMH MeTOAaMHU

Nel | NeNe2-3 | Ned | Ne5 KOHTPOJIb
HOK.aBHI/IKI/I CTyIiHb po3BeneHns crop y MIIb =
JOCIIKCHHS % - «é
HaifGinsmwmii crymins | 1: 10°, 1:10°, 1:10%, 1105, | £ 29
PO3BEICHHS, B IKOMY n=6 n=6 n=7 n=7 o
BUJIUJICHO CIIOPHU °©




KUIbKiCTh criop y 100

T TPYHTY 10
JTOCHIIKEHHS

6969,0+9,46

4402,0+6,01

4181,0+5,68

1673,0+2,29
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Puc. 3. — KinbkicTh KJIiTHH, II0 BUALISAETHCA pisHUMH MeToaukamu, KYO

[Tix gac mocmimkeHHs 3pa3kiB 3a Metogukamu NeNel-5 kinbkicte KYO Oyna
onnakoBa (p<0,05) 1 kynpTuByBaHH1 Ha cepefoBunli PLET ta MIIA, Hix mnpu
BUKOPUCTAHHI JJi1 KyJbTUBYBaHHS cepenoBuma MIIA,mo Oyno BiporigHo
(p<0,001) Oimpme kimbkocTi KYO BigHOCHO pe3ylbTaTiB, OTPUMAaHUX 3a
meroaukoro Ne2, BogHodac, ane BiporigHo (p<0,01) MeHIe BiTHOCHO IMOKa3HUKIB,
OTPUMAaHHUX 3a METOIUKOIO No5.

Tobto, 3a metonukoro Nel, Bunisanu ymme 200 KYO, npu xoHIeHTparii
6969 cnop y 100 r rpynty, mo Biamosimano 2,87 % Bij 3arajbHOi KUTBKOCTI
BHECEHHUX CIIOp Y TPYHT.

3rigHo metonuk Ne2 i Ne3 ma MIIA Oyno BUALIEHO HAWMEHIIY KiTbKICTh
KYO Bac.anthracis — 43, mopiBusno 3 metoaukamu Nel Ta Ne5 — 200 1 300
BinnmoBigHO. [Ipu 1ipomMy KinbKicTh BHeceHUX cmop B 100 r rpyHTty, Oyna Ha 221
OUTBIIOI0 HIK y TPYHT, JOCIIKeHU 3a MeTonukoro Ne 4, ta Ha 2729 — 3rimHO
MeTOIUKH Ne5.

Kinpkicte crop y 100 r rpyHTY, Npu BH3HA4YE€HHI 32 METOAUKOIO Ned,
cranoBuna 4181 KYO (nmpu Bukopuctanhi cepemouia MIIA). ToOrto, 3a

JIOTIOMOT 010 TaHOT MeToauKH BuALIAeThC 4,09% KYO, mo Ha 1,22 % Ouibine y




MOPIBHAHHI 3 OTpUMaHUMU JaHUMU MeTtoauku Nel, ta Ha 3,12 % Ounblue, HIK 3a
Metogukamu Ne2 ta Ne3.

3a nomomororo meroauku Ne 5 Oyno BuauieHo 300,0+0,22 KYO (mpu
BHeceHH1 1673 cmopu Ha 100 r rpynry). IIpote, kinbkicTh BHeceHux y 100 r
IPYHTY criop Oyia Ha 5296 criop MeHIle, MOPIBHIHO 3 KUIBKICTIO CIIOP BHECEHHX 3a
MeToaukoro Nel Ta Ha 2729 — 3a metoaukoro Ne2, Ne3 1 Ha 2508 — 3a METOIUKOIO
Ned4.

Cning BimMiTUTH, 10 JaHa MeToauka (Ne5) Ourbin edeKTHUBHA, MOPIBHSIHO 3
IHIIUMH METOJUKAMH, OCKUIbKM HEI0 BUSBIISIIOTHCSA CIOPU, MPH HAMMEHINIH iX
KUTBKOCTI y nepepaxyHky Ha 100 r rpyHTYy.

BucHoBku. 3a pe3ynbraraMu JTOCHIIJKEHb, 3aCTOCYBaHHS METOIUKH No5 st
BUJIUICHHS CIIOP 13 IPYHTY € OUIbIll e(eKTUBHUM, MOPIBHAHO 3 MeTouKamMu Nel—4,
10 MIATBEPIKYETHCS OUIBIIOI0 KUTbKICTIO BUALICHHS KYO 3 IpyHTY Ha MOKUBHUX
cepenopuiiax MITA ta PLET. Bonnowac, 3a gaHoi METOIMKHU IS TOCTIKEHHS
HEOOXIJTHO BChOTO 2,5 T IPYHTY, ToJi sk 3a MeToaukoro Nel — 60 1, 3a METOIMKOIO
Ne2 1 Ne3 — 95, Ne4 — 10 r. Okpim Toro, Meroauka Ne5 He MoTpeOye BEIMKUX
3aTpar yacy 1 peakTHUBIB.

Y nmepcnekTHBI  MOJAJBIIMX  JOCHIIKEHb IUIAHYEThCA  MOAANBIIE

BIATIpAIlOBaHHS METOAUKK BuAteHHs crop Bacillus anthracis i3 HectepuibHOro

IPYHTY.
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CoBepuieHCTBOBaHHE 0AKTEPHOJIOTHYECKOIr0 MCCJIeI0BAHNS NMOYBbI HA HAJIUYHE CIIOP
CHOHMPCKOM A3BBI

H.A. Pybaenko, B.I'. Ckpunnank, B.O. Mauycbknii

B crartbe mpuBeneHB! JaHHBIE, [0 COBEPIICHCTBOBAHUIO METOJA BBIJIENEHHA crop Bac.
anthracis ¢ moussl. 1o pe3ynbraTaMm NPOBEICHHBIX UCCIECIOBAHUI YCTAHOBIICHO, YTO BBIJICIICHHE
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CIOp W3 TMOYBBl HEOOXOOMMO TPOBOJHMTH C HCMOJb30BaHHWEM nereprenta Tpurtona X-100,
¢mibTpoBaHHOrO 1% OBIYBETO CHIBOpOTOUHOTO ATKOYMHHA B 0,01 Moas/mMi GocdaTHo-cosieBOM
Oydepe, 4yTO MO3BOJISIET BBIACIUTH 3HAYUTEIBHO OoJiblee (3a METOAMKOI0 No5 Ha MUTaTeNbHON
cpene PLET Boigensiercs 19,66% KieTok ¢ BHECEHHBIX, a 3a Metonukamu Nel, 2 (3), 4 — 3,3,
1,61 u 6,46 %) KoIM4ecTBO CIOp M3 MOYBHI, YeM METOJAWKa omucaHa B "MHCTpykium mo
71a00paTOPHON JHATHOCTHKN CHOWPCKOH SI3BBI Y JIIOJCH, B CHIPHE JKUBOTHOTO MPOHUCXOKICHUS

00BbEKTaxX OKPYKAIOIICH CpesIbl .
KuroueBble ciioBa: cubupckas si3Ba, BBIJCICHHUS, CIIOPHI, TOYBA, KyJIbTHUBUPOBAHHUS.

SUMARIES

Improvement of the methods of bacteriological research of the soil on
existence 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.

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 sing methods Ne 1 the number of spores
BHecennx 100 g soil was highest (6969+9,46), compared to techniques according

Ne 2-5. However, using the methodology Ne 1, when using the nutrient medium



MPA, with concentration 6969 spores in the soil mass 100 g 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 PLEET 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 on 221 units more compared with
the method Ne 4, and on 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 on 1,22% more,
compared with the data obtained in the first method and on 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 on 2729 — with
the method Ne 2, and on 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 slightest their 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 Ne 2 — 95 g, Ne 4 -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 1-4, 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.

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