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Due to the absence of elaborated efficient means for specific prevention of bovine tuberculosis, it is ex-
tremely important to detect and eliminate the source of infection and to take veterinary and sanitary preven-
tive measures. Here the critical role is attributed to disinfection, which breaks the epizootic chain due to the
elimination of pathogenic microorganisms in the environment and involves the application of disinfectants of
different chemical groups. Aim. To study the tuberculocidal properties of new disinfectants DZPT-2 and FAG
against atypical mycobacteria Mycobacterium fortitum and a TB agent Mycobacterium bovis. Methods. The
bacteriological and molecular-genetic methods were used. Results. It was determined that DZPT-2 prepara-
tion has bactericidal effect on M. fortuitum when used in the concentration of 2.0 % of the active ingredient
(AI) when exposed for 5-24 h, while disinfectant FAG has a bactericidal effect in the concentration of 2.0 %
when exposed for 24 h. Disinfectant DZPT-2 in the concentration of 2.0 % of the Al, when exposed for 5-24
h, and FAG preparation in the concentration of 2.0 %, when exposed for 24 h, and with the norm of consump-
tion rate of 1 cubic decimeter per 1 square meter disinfect the test-objects (batiste, wood, glazed tile, metal,
glass), contaminated with the TB agent M. bovis. Conclusions. Disinfecting preparations of DZPT-2 in the
concentration of 2.0 % of Al when exposed for 5 h and FAG in the concentration of 2.0 % when exposed for
24 h may be used in the complex of veterinary and sanitary measures to prevent and control TB of farm ani-
mals. The possibility of using the polymerase chain reaction as an additional method of estimating tuberculo-

cide activity of disinfectants was proven.
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INTRODUCTION

Over 100 years have passed since Robert Koch dis-
covered the causative agent of tuberculosis (1882); at
present this disease is wide-spread on all the continents
of the Globe, causing considerable economic damage
to many countries [1]. One third of the global popula-
tion, approximately 1.9 billion of people, are infected
with the TB agent, including about 60 million patients
with TB [2]. In Ukraine the main reason of high TB
morbidity rate and mortality due to it is the increase in
the proportion of polyresistant strains of mycobacteria
[3]. There is no connection between the indices of TB
morbidity for cattle and humans [4].
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Now bovine tuberculosis is widely yet uneven-
ly spread in the world: on the continent Europe the
number of adverse places regarding the global index
1s 70.98 %, and that of sick animals — 68.7 %; on the
Asian continent — 1.21 and 10.6 % respectively; in Af-
rica— 16.25 and 10.2 %; in America—9.15 and 8.64 %;
in Australia and Oceania —2.41 and 3.22 % [5]. Annual
detection of animals with changes, remarkable for TB,
in TB-safe regions, areas, and republics testifies to the
fact that the actual epizootic situation is somewhat un-
derestimated compared to the official data [6].

Disinfection is given one of the most relevant places
in the system of special veterinary and sanitary mea-
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sures of controlling TB which are taken with the pur-
pose of prophylaxis and improvement of animal farms.
The aim of the system is to eliminate the causative
agent in the environmental objects i. e. at the stage of
infection transmission to the susceptible animal [7].

It was established that most contemporary disin-
fection regimes, indicated in instructions on using
corresponding disinfectants, do not demonstrate
any tuberculocidal activity [8, 9], while one of the
issues, requiring urgent solutions, is the systema-
tic sensitivity estimation of microorganism strains
(both reference, and circulating strains) regarding
disinfectants [10].

While contacting the disinfectants in bacteriostatic
concentrations the microorganisms remain viable,
but lose their remarkable biochemical properties,
which testifies to mutagenic changes [11] and pro-
motes the formation of acquired resistance to similar
preparations [12]. It was established that microor-
ganisms acquire their resistance in case of long-term
application of disinfectants in the production with-
out any rotation [13].

The causative agents of TB and atypical mycobac-
teria are characterized by high plasticity of adaptive
properties to the effect of antibacterial preparations and
are placed in the order of ascension: Mycobacterium
bovis, M. tuberculosis, M. avium, M. fortuitum, and
the acquirement of stable resistance by mycobacteria
is accompanied with the change in some differentiated
phenotype properties [14].

The assortment of disinfectants, currently used to
eliminate TB agents in environment, is very limited
[15]. Most disinfectants are toxic for animals and can-
not be used in their presence. In many cases they cause
the damage of farm equipment and machinery. There-
fore, the search for and testing of new disinfectants,
their introduction into production is a relevant task,
ensuring the prevention and control of tuberculosis of
animals is an important task. It is especially true for
domestic disinfectants.

The aim of the work was to study bactericide proper-
ties of atypical mycobacteria and the causative agent of
TB, M. bovis, regarding new disinfecting preparations
DZPT-2 and FAG.

MATERIALS AND METHODS

The bactericidal activity of disinfecting preparations
DZPT-2 and FAG, elaborated by the specialists of SSC
“IECVM” against mycobacteria were studied. The ex-
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periments were conducted following the methodologi-
cal recommendations on detecting the bactericide ac-
tivity of disinfectants which may be used to eliminate
tuberculosis agents in environment [16].

The following test-cultures of mycobacteria were
used in the experiments: M. fortuitum (strain 122),
obtained from A. A. Tarasevych State Institute of
Standardization and Control of Biomedical Prepara-
tions (SSRI SCBP) in 1995, museum specimen, non-
pathogenic for laboratory and farm animals; M. bovis
(Vallee strain), obtained from SSRI SCBP in 1990,
museum specimen, pathogenic for cattle and labora-
tory animals.

The culture of atypical mycobacteria was incubated
for 14-21 days, and the culture of TB causative agent,
M. bovis, — for 30—45 days on potato-glycerol Paw-
lowsky medium at 37.5 = 0.5 °C.

Prior to the experiment using test-cultures of atypi-
cal mycobacteria M. fortuitum which grew on Paw-
lowsky medium, the suspension of 2 billion bacterial
units in 1 cc of isotonic solution was prepared. For
this purpose the bacterial mass of the mycobacte-
ria test-culture was transferred via the bacteriologi-
cal loop into sterile vials of 100-200 cc, previously
weighed on the analytical scales, and the weight of
mycobacteria therein was measured with subsequent
introduction of the required volume of the sterile iso-
tonic solution. The vials were shaken for 30 min on
the reciprocating shaker to obtain homogeneous sus-
pension of mycobacteria.

Then the working solutions of preparations were
introduced in the vials of 20 cc, 10 cc per vial. Each
experimental vial was introduced 0.2 cc of the sus-
pension of atypical mycobacteria. The content of vi-
als was thoroughly mixed, maintaining the required
exposure of the disinfectant action. The vials with
the suspension of mycobacteria test-culture, which
were introduced 10 cc of sterile isotonic solution in-
stead of disinfecting preparation solution, were used
as a control of bactericidal action of the investigated
preparation.

Then the samples of 10 cc were taken from the ex-
periment and control vials, transferred into centrifugal
tubes and centrifugated at 3.000 rpm for 15 min.

To terminate the action of the preparation in the
experiment tubes, both the precipitate, formed af-
ter the centrifugation, and the control samples were
washed twice with the sterile isotonic solution by
centrifugation.
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The electrophoregram of PCR products with primers
IJB21/22: 1 — DZPT-2 (2.0 % at Al — 24 h); 2 — DZPT-2
(1.0 % at AT — 24 h); 3 — FAG (2.0 % — 24 h); 4 — FAG
(1.0 % — 24 h); “+” and “—" — positive and negative control
samples respectively; M — molecular weight marker M100

Then the suspension of the precipitate was cultivated
on the culture medium to cultivate mycobacteria. The
tubes with the cultures were kept in the thermostat at
37 °C for 90 days with the registration of the culture
growth each 3-5 days after the cultivation.

The determination of bactericidal properties of the
preparations was also conducted using test-objects:
wood, ceramic tile, batiste, glass, metal, using Myco-
bacterium bovis test-culture and the biological load
(organic fertilizer).

Each test-object was applied the mixture, containing
1 cc of the suspension of the test-culture of tuberculo-
sis agent and 0.5 cc of sterile organic fertilizer. Then the
experimental test-objects were treated with the working
disinfecting solution. Sterile isotonic solution was ap-
plied to the control test-objects instead of the disinfec-
tant. Having kept the required exposure, the scrapes and

587 bp

450h smears were taken from each control and experiment
979 bp test-object using the sterile isotonic solution and Petri
152 bg dishes, the content of which was transferred to the cen-

trifugal tubes to centrifuge for 30 min at 3.000 rpm. To
neutralize the action of the preparations, the precipitate
in the tubes was washed with the sterile isotonic solution
via centrifugation. The precipitate, obtained from the ex-
perimental and control samples, was resuspended in 5 cc
of the sterile isotonic solution; then it was transferred to
the culture medium using the sterile pipette to cultivate
mycobacteria and used to infect guinea pigs.

The tubes with the cultures were kept in the thermo-
stat at 37 °C for three months with the registration of
the culture growth each 3—5 days after the cultivation.

The samples of the cultural filtrate were studied for
the presence of genetic material of M. bovis using the
method of polymerase chain reaction (PCR) [17]. The
total DNA was isolated using the commercial set for
nucleic acid extraction DNA-sorb-B, produced by the
Central Scientific Research Institute of Epidemiology
(Russian Federation). The amplification reaction was

Table 1. The bactericide properties of disinfectants DZPT-2 (by AI) and FAG regarding M. fortuitum (M £ m, n =4)

Regime of disinfectant Number of CFU of M. fortuitum
application Disinfectant Control
Concentration Exposure, h DZPT2 FAG Negative Positive (average at the
used, % exposure)

0.5 1 1452 +5.5 149.0+1.2 - 149.0£2.0 (1 h)

5 116.8 £2.1* 1253 £2.1* -

24 110.2 + 8.8* 120.1 £ 3.5%* -
1.0 90.7 £ 0.9* 95.5+£3.7* - 146.7+1.0 (5h)

5 782+ 7.7* 90.5 £ 2.0* -

24 67.8 £2.4* 69.4 + 8.4* -
1.5 344+ 7.2% 39.4+£9.8% - 148.8 +£2.1 (24 h)

5 13.5+0.9% 19.1 £3.6* -

24 84+£2.1% 8.9 +0.8% -

2.0 8.8+ 1.2% 10.9 £2.7* -

5 — 4.0+0.3* -

24 - - -

Note. “~” — No mycobacteria growth, *p < 0.001.
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Table 2. The bactericide properties of disinfectants regarding tuberculosis agent M. bovis (n = 3)

Application

Test-object

Preparation regime, % (h)

Batiste Wood

Control

Glazed tile Metal Glass

DZPT-2 2.0 (5) _ _
2.0 (24) - _
2.0 (5) + +

2.0 (24) - _

FAG

+ o+ o+ o+

Note. “—” — No growth of colonies; “+” — growth of colonies.

conducted using the commercial set PCR-Core, pro-
duced by IsoGene (Russian Federation) and the sys-
tems of primers JB21/22 (to identify the genetic mate-
rial of M. bovis). The reference culture M. bovis (Vallee
strain) and tris-EDTA-buffer were used as a positive
and negative control, respectively. The electrophoretic
analysis was conducted using the electrophoresis set,
produced by SPO Narvac (RF). The agarose concentra-
tion in the gel was 1.5 % at 120 V.

RESULTS AND DISCUSSION

The results of studies in detecting bactericide prop-
erties of disinfectants DZPT-2 and FAG regarding
atypical mycobacteria M. fortuitum are presented in
Table 1.

It was determined that DZPT-2 preparation has bac-
tericide effect on M. fortuitum when used in the con-
centration of 2.0 % of the active ingredient (Al) when
exposed for 5-24 h, while disinfectant FAG has a
bactericide effect in the concentration of 2.0 % when
exposed for 24 h. The experiments with the cultures
of tuberculosis causative agents M. bovis were con-
ducted on the test-objects (batiste, wood, glazed tile,
metal, glass) taking the bioburden into consideration
(Table 2).

The results of the studies testify that the elaborated
disinfectants possess tuberculocide properties. The
results of statistical processing of the results demon-
strate that DZPT-2 in the concentration of 2.0 % of Al
when exposed for 5 h and FAG in the concentration of
2.0 % when exposed for 24 h disinfect all the test-ob-
jects, contaminated with M. bovis, with 99 % probabil-
ity. The results of the cultural studies were confirmed
by PCR (Figure).

Figure presents the stripes with the wavelength from
152 bp to 587 bp. It was established that after the action
of disinfectants DZPT-2 and FAG in the concentration
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of 2.0 % there was no genetic material of the causative
agent of tuberculosis M. bovis, detected in the experi-
mental samples.

Summarizing the results obtained, it is possible to
state that the scientists of SSC “IECVM” elaborated
new highly efficient disinfecting preparations, the ap-
probation of which demonstrated the presence of high
bactericide properties regarding the atypical mycobac-
teria and the causative agent of tuberculosis M. bovis.
Compared to their current analogues, these disinfecting
agents have a great advantage due to their high tubercu-
locide properties and are a promising tool to be intro-
duced into agriculture.

CONCLUSIONS

It was established that disinfecting preparations of
DZPT-2 in the concentration of 2.0 % at Al when ex-
posed for 5 h and FAG in the concentration of 2.0 %
when exposed for 24 h are remarkable for high bac-
tericide properties regarding mycobacteria. They are
promising agents in the veterinary medicine and con-
trol of bovine tuberculosis. The possibility of using the
PCR as an additional method of estimating tuberculo-
cide activity of disinfectants was proven.
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VY 3B’A3Ky 3 THM, 10 JUisi criequdiqyHol npoiakTHKU Ty-
OepKyJIb03y BEJIMKOI poraroi Xynoou He po3podiieHo edek-
TUBHHMX 3aco0iB, MNpPOBIJHOrO0 3Ha4YeHHs HAOyBalOTh BH-
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SBIICHHA Ta JIKBigamis Jpkepena 30ygHWKa iHGEKIii i
MIPOBE/ICHHS BEeTEPHHAPHO-CaHiTapHOI podinakTuku. Bax-
JUBY PONb TYT Bimirpae nesindekmis, ska 3ade3medye pos-
pHB €Ii300THYHOTO JIAHLIIOTA 32 PAaXyHOK 3HUILECHHS Ia-
TOTEHHAX MIKPOOpPTaHi3MiB Ha 00’€KTax HaBKOJIUIIHHOTO
CepenoBHUIIa Ta Tepeadade 3aCTOCYBaHHS [1€33ac00iB 3 pi3-
HUX XiMI9HEX Tpyn. Meta. BuBdeHHS TyOEepKyIOIMIHIX
BJIACTUBOCTEH HOBHX Ae3iH¢ikyrounx npemapariB J3I1T-2
i ®AI' mono arumoBWX MikoOakTepiii Ta 30ymHUKa Ty-
0epkynbo3y Micobacterium bovis. Metoau. Bukopucra-
HO OAaKTepioJIOTIYHUN 1 MOJEKYISIPHO-TEHETHYHHH MeTo-
mu. Pesyabrarn. Bceranosneno, mo mpemapar JI3I1T-2
nie OakTepuuUAHO Ha M. fortuitum TpH 3aCTOCYBaHHI y
xoHnentpauii 2,0 % 3a nitoyoro pedosunoro (JIP) mpwu
excrio3uuii mporsirom 5-24 ron, a aesinpexraHt DAL
YUHUTh OaKTepUIMIHY Jit0 y KoHueHtpauii 2,0 % 3a
excrio3uuii ynpopork 24 rox. Jesindexrant A3I1T-2 y
kouueHTparii 2,0 % 3a JIP 3a excrniosuiii 5-24 roj i npena-
par ®AT" vy konmentparii 2,0 % 3a excro3wuiii 24 rox i
HOpMi BuTpar 1 am*/M? 3HE3apaxyrTh TecT-00’€kTH (0Oa-
TUCT, JICPEBO, Kaxeib, METall, CKJI0), KOHTaMiHOBaHi 30y/-
HUKOM TyOepKyibo3y M. bovis. BucHoBku. BcranosieHo,
mo aesindikyroui npemaparu J3[1T-2 y koHmeHTparrii
2,0 % 3a JAP npum exkcrnosunii mpotsarom 5 rox ta DAl
y koHueHtpamii 2,0 % 3a ekcnosumii 24 rom MOXHa
3aCTOCOBYBAaTH Yy KOMILJIEKCI BETEpPUHAPHO-CAHITapHUX 3a-
XO[iB TpH TpodurakTHii i OOpoTEOI 3 TYOEpKyIb030M
CUIBCHKOTOCTIOZIAPCHKUX  TBAapUH. JIOBEIIEHO MOMKJIMBICTH BH-
KOPHUCTaHHS TOJIMEpa3HOi JIAHIIOrOBOI peakuii sK Jo-
JIATKOBOTO METOJY /ISl OLIHKK TyOEpKYJIOLUIHOI aKTHB-
HOCTI J1e33ac00iB.

KoarouoBi cioBa: nesindexrtant, OakTepHLUAHI BIIACTH-
BOCTI, KOHIICHTpAIIisl, EKCIIO3UIIisl, MiKOOaKTepil.
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B cBs3u ¢ Tem, uTo A crienn(UUECKOd MPOQUIaKTHKH
TyOepKyJe3a KpyIHOTO pOraroro CKoTa He pa3paboTaHo
5 PEeKTUBHBIX CPEJCTB, BeAyllee 3HaYE€HHE NMPUOOPETAIOT
BBISBJICHHE M JIMKBHUIALMS HCTOYHMKA BO30OyQUTENsT WH-
(dexnuu U MpoBeAeHUE BETepUHAPHO-CAaHUTAPHON MPOpH-
JaKTUKU. BaxkHast poib 37ech MPUHAUICKUT JIe3UH(UIH-
PYIOLIMM MEPONPHATHSIM, 00CCIICUMBAIONIMM PA3PBIB AITH30-
OTHMYECKOM IenmM 3a CYEeT YHHYTOXKEHHS IaTOTCHHBIX
MHKPOOPTaHU3MOB Ha OOBEKTax OKpYXKAaIOMIEH Cpenbl U

30

MIpeayCMaTPHUBAIONINM PUMEHEHNE Ie3CPEICTB U3 Pa3HBIX
xumudeckux Tpynm. Heab. 3ydenwne TyOepKyTIOIHIHBIX
CBOWCTB HOBBIX Je3nHOUImpyonmx mnpemnaparos [I311T-2
u @Al OTHOCHTENBHO ATUIHYHBIX MHKOOAKTEpHil M BO3-
Oymurens TyOepkymnesa Micobacterium bovis. MeToabl.
Wcnonp30BaHBl OaKTEPHOIOTHYECKHA W MOJEKYISPHO-TE-
HeTu4ecKuil Metozbl. Pe3ybTarbl. YCTaHOBIEHO, UTO Mpe-
nmapat J3I1T-2 neiictByer Oaktepuuuano Ha M. fortuitum
MIpY IPUMEHEHNH B KOHIIeHTparwmu 2,0 % 1o aeicTByomemy
BemecTBy (/IB) mpu oskcmosuimu B TeueHue 5-24 4, a
nesundexTanT OAIT nposiBiseT OakTepHUIMIHOE ICHCTBHE
B KoHIIeHTparuu 2,0 % Tpu DKCTIO3UIMHM Ha TPOTHKEHUH
24 4. llesundexrant J3IIT-2 B konuentparuu 2,0 % 1o
JAB mpu skcno3unmu 5-24 4 u mpemnapar PAI B KoH-
nentpanuu 2,0 % mpu dKCMo3uuu 24 4 U HOpMe pacxoja
1 nvM3/m? 00e33apaskuBarOT TeCT-00bEKTHI (0ATUCT, IEpPeEBO,
Kadenb, MeTall, CTEeKIO0), KOHTaMHHUPOBAaHHbBIC BO30Y/IH-
TeneM TyOepkyieza M. bovis. BbIBoABI. YCTaHOBJIEHO, YTO
nesundunupyromue npemnaparsl JI3I[1T-2 B KOHIEHTpaUu
2,0 % nmo B mpu skcniozuiuu S u u @AI’ B KOHIIEHTpa-
muu 2,0 % mpu dKcno3unuu 24 4 MOXKHO NPUMEHSTH B
KOMILJIEKCE BETEPUHAPHO-CAHUTAPHBIX MEPOIPUATUI IIPU
npodunaktike u Ooppde C TyOepKyine3oM CelbCKOXO-
3sICTBEHHBIX JKUBOTHBIX. Jl0OKa3aHa BO3MOXXHOCTbH HCIIONb-
30BaHUS TOJMMEPAa3HOW MENMHOW peakiuy Kak JOMOJHH-
TEJIBHOTO METONA Il OLICHKU TYOCPKYJIOIMIHON aKTHB-
HOCTH J€3CPEICTB.

KioueBble cjioBa: Je3MH(EKTAHT, OaKTEPUIMIHBIC CBOM-
CTBa, KOHI[EHTPALHS, IKCIIO3UIINS, MUKOOAKTEPHH.

REFERENCES

1. Garnier T, Eiglmeier K, Camus JC, Medina N, Mansoor
H, Pryor M, Duthoy S, Grondin S, Lacroix C, Monsempe
C, Simon S, Harris B, Atkin R, Doggett J, Mayes R, Ke-
ating L, Wheeler PR, Parkhill J, Barrell BG, Cole ST,
Gordon SV, Hewinson RG. The complete genome se-
quence of Mycobacterium bovis. Proc Natl Acad Sci U S
A.2003;100(13):7877-82.

2. Procuk RG. Modern problems of TB epidemic in Ukraine:
Causes and Solutions Medical newspaper Health of
Ukraine. 2008;(16/1):63—66.

3. Puhlik BM. The problem of drug-resistant tuberculosis
and its potential solutions Ukr Khimioterapevt Zh.
1999;(2):37-42.

4. Cosivi OI, Grange JM, Daborn CJ, Raviglione MC,
Fujikura T, Cousins D, Robinson RA, Huchzermeyer
HF. Zoonotic tuberculosis due to Mycobacterium bovis
in developing countries Emerg Infect Dis. 1998;4(1):59—
70.

5. Busol V, Postoy V, Sytnik V, Kovalenko A. Epizootological
monitoring. Tuberculosis Zh Vet medicine Ukraine.
2002;(1):8-10.

6. Solodova IV. Retrospective analysis of changes in the
epizootic situation on tuberculosis of large cattle in

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No.2 2015



10.

11

12.

13.

A STUDY OF THE EFFICIENCY OF MODERN DOMESTIC DISINFECTANTS

the Russian Federation for the 1951-2009 biennium:
Abstract of PhD diss. Moscow. 2011;23 p.

Reybrouck G. The assessment of the bactericidal ac-
tivity of surface disinfectants Zenfralbl Hyg Um-
weltrned. 1990;190(5-6):492-499.

Oschepkov VG, Arzhakov VN. Resistance of mycobacteria
to disinfectants. Zh Veterinariya.2002;(3):49-52.

. Paliy AP. Development and study of disinfectant pre-

parations impact on tuberculosis of agricultural animals:
Abstract of PhD diss.Kharkiv. 2007;24 p.

Shkarin VV, Blagonravova AS, Alekseeva IG. Study of
differences in sensitivity to disinfectants for reference
and clinical strains of microorganisms Zh Sterilization
and hospital infections. 2008;(1):16—19.

. Domaradskiy IV. Some problems of adaptation of

pathogenic bacteria to the environment Zh Microbiol
Epidemiol and Immunobiol. 1997;(4):31-35.

Russell AD. Bacterial adaptation and resistance to
anti-septics, disinfectants and preservatives is not a
new phenomenon J Hosp Infection. 2004;57(2):97—
104.

Savelev SI, Bondarev VA, Truhina GN, Phakadze TYa,

AGRICULTURAL SCIENCE AND PRACTICE Vol.2 No.2 2015

14.

15.

16.

17.

Altayskaiy GB. Some aspects of laboratory tests for
determination of sensitivity (stability) of microorganisms
to various disinfectants Bulletin of SPb State Medical
Academy. 2001;(1(2)):75-78.

Diachenko GM, Kravchenko NO, Ilinih VV, Dmit-
ruk OM, Golovach OV. Adaptation ability and properties
changeability of different types of mycrobacteria under
the influence of antibacterial preparations Zh Agricultural
microbiology. 2009;(9):158-165.

McDonnell G. Antiseptics and disinfectants: activity, ac-
tion and resistance Clin Microbiol Rev. 1999:147-179.
Zavgorodniy Al, Kalashnik NV, Kochmarskiy VA, Bu-
sol VO, Paliy AP, Tihonov PM, Gorjeev VM. Guidelines
“Determination of bactericidal properties of disinfectants,
disinfection and control of the quality of tuberculosis in
farm animals” Kharkiv. 2007;11.

Stegniy BT, Gerilovich AP, Limanska OYu, Golovko VO,
Bilenko VA, Bolotin VI, Gerilovich 10, Stegniy MYu,
Sapko SA, Solodankin OS, Stegniy AB, Golovko MA,
Vovk SI, Rudova NG. Polymerase chain reaction in the
practice of veterinary medicine and biological research.
Kharkiv, 2010;227 p.

31




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


