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Prevention measures are crucial in actual production, whereas the outbreak of a disease requires immediate
detection and elimination of the source of infection as well as complex veterinary and sanitary measures.
Here the critical role is attributed to disinfection, which breaks the epizootic chain due to the elimination
of pathogenic microorganisms on the objects under veterinary surveillance and involves the application of
various disinfectants. Aim. The study of virucidal properties of the novel disinfectant DZPT-2. Methods. The
culture technique was used at the first stage of studies to determine the embryotoxic effect of the preparation
on chicken embryos and the cytotoxic effect of the disinfectant on BHK-21 cell culture. The second stage of
experiments envisaged the study of virucidal effect of the disinfectant using both the suspension method, test-
objects (batiste, wood, glazed tile, metal, glass) and the bioburden. Results. The experiments using the agent
of bovine viral diarrhea demonstrated that the disinfectant DZPT-2 in the concentration of 1.0 % of the active
ingredient (AI) when exposed for at least 30 min and in the concentration of 1.5 % of AI when exposed for 15—
60 min disinfects all the test-objects, contaminated by the virus, completely. When exposed for up to 15 min,
the disinfectant DZPT-2 does not demonstrate its virucidal effect on Newcastle disease virus, but it disinfects
all the test-objects, contaminated by the mentioned virus, when used in the concentration of 0.5-1.0 % of Al
and exposed for at least 30 min. Conclusions. It was determined that the preparation DZPT-2 demonstrates its
virucidal properties in the concentration of 0.5 % of AI (Newcastle disease virus) and 1.0 % of Al (agent of
bovine viral diarrhea) when exposed for 30 min. The new disinfectant DZPT-2 is a promising preparation to be
used in practical veterinary medicine to prevent and fight viral diseases of farm livestock and poultry.

Keywords: disinfectant, virus, virucidal properties, cell culture, chicken embryos, concentration, exposition.

DOI: 10.15407/agrisp3.03.041

INTRODUCTION

Infectious diseases of viral etiology, capable of mas-
sive contamination of livestock and rapid distribution,
are of remarkable danger for commercial production
of livestock and poultry. Newcastle disease (ND) of
poultry and bovine viral diarrhea (BVD) are among the
most economically significant and dangerous diseases.
Regardless of current availability of efficient vaccines
against the mentioned diseases, the latter are among the
most urgent and severe veterinary problems [1, 2].

Although Newcastle disease does not present a great
threat for human health, it has high epizootic relevance
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for poultry production. Despite the fact that this disease
has been known for a long time, the main specificities
of its agent and pathogenesis have been studied in a
fine detail, and the measures of diagnostics and specific
prevention have been elaborated, different countries
of the world still register the outbreaks of this disease,
which result in considerable economic loss [3].

BVD is an infectious disease, caused by a heteroge-
neous group of bovine viral diarrhea viruses (BVDV),
Pestivirus genus, Flaviviridae family [4]. The most
dangerous situation for the population is the occurrence
of agents of a persisting infection, which, in most se-
vere cases, amount to 1-2 % of the livestock, and 60—
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80 % of animals are seropositive. Thus, BVDV group
viruses are economically relevant pathogens for cattle,
which cause considerable losses in animal breeding
worldwide [5].

Non-specific prevention of infectious diseases of
livestock and poultry is based on a complex of organi-
zational, economic, veterinary, and sanitary measures
[6]. The significance of disinfection is highlighted in
many references; however a much smaller volume of
data has been published regarding the study of the spec-
trum of antimicrobial properties of new disinfectants.

The specialists of NSC “Institute of Experimental
and Clinical Veterinary Medicine” have developed a
novel disinfecting aldehyde-based preparation, DZPT-
2, intended for preventative and emergency disinfec-
tion in farms and complexes of animal breeding. Nu-
merous scientific experiments have confirmed that this
disinfectant has a wide spectrum of antimicrobial [7],
fungicidal [8] and disinvasion [9] properties.

The work was aimed at studying the virucidal proper-
ties of the novel disinfectant DZPT-2.

MATERIALS AND METHODS

The innovative import-substituting disinfecting prep-
aration DZPT-2, elaborated by NSC IECVM, was used
in experiments.

The determination of virucidal activity of the dis-
infectant was performed in two stages. The first stage
envisaged the detection of embryotoxic effect of the
preparation on chicken embryos and the cytotoxic ef-
fect of the disinfectant on BHK-21 cell culture, and
the second one — that of the virucidal activity of the
disinfectant.

To detect the embryotoxic effect of disinfectant solu-
tions, they were introduced into the allantois cavity of
9-11-day-old chicken embryos in the dose of 0.2 cc.
Control chicken embryos were injected sterile water.

The estimation of the cytotoxic effect of the disinfec-
tant involved the preparation of cultural vials with two-
day-old monolayer of BHK-21 cell culture, where the
growth medium was replaced by maintenance medium.
Then consecutive working dilutions of the preparation
were prepared in the medium 199. The concentration of
the preparation and the obtained dilutions were intro-
duced to the vials with the cell culture in the volume of
0.5 cc. The cytotoxic effect was defined using the scale
from O to 4. The vials of BHK-21 cell culture, where
the growth medium was replaced by maintenance me-
dium, were used as the control.
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The virucidal effect of the disinfectant was defined
by the suspension method by mixing equal volumes of
virus-containing liquid and corresponding concentra-
tions of the preparation with further exposition for a
specific time period, then the residual infectivity of vi-
ruses was determined by titering them on chicken em-
bryos (ND virus) and cell culture (BVD). To neutralize
the disinfectant, its mixture with test-viruses was di-
luted in 1:10 ratio using phosphate-buffer physiologi-
cal solution (PBPS).

After obtaining preliminary positive results, the viru-
cidal effect of the preparation on test-objects (batiste,
wood, glazed tile, metal, glass) was defined using the
bioburden. The test-objects, contaminated with viruses,
were treated with working solutions of the disinfectant
and exposed for a specific time period. Then the smears
of the test-objects were taken, and the liquid obtained
was centrifuged at 1,000 rpm for 10-20 min. The su-
pernatant obtained was used to isolate viruses in the
living systems (chicken embryos, cell culture) with
preliminary 10-fold dilutions of the viral material.

The experiments were accompanied with control
of viruses and living systems (chicken embryos, cell
culture).

The absence of any changes in the living systems on
days 4-5 of the observations testified to positive viru-
cidal effect of the disinfectant. Repeated consecutive
2-3 passages of the material confirmed the virucidal
effect of the disinfectant with no changes in the living
systems.

The following viruses were used in the experiments:

— ND virus (LaSota strain), Paramyxoviridae fam-
ily, Avulavirus genus, RNA-containing, vaccinal,
kept in frozen-dried state. The virus was cultivated in
9-10-day-old chicken embryos. The changes in chick-
en embryos occurred for 80-96 h after the infection and
were accompanied with extensive hemorrhagic damag-
es of envelopes and vessels. The titer of the virus was
10° Ig EID, /cc. To determine the virus in chorioallan-
toic liquid objectively, the hemagglutination reaction
was conducted with 1 % concentration of cock erythro-
cytes using the common method;

— BVD virus (strain BK-1), Togaviridae family, Pes-
tivirus genus, RNA-containing, industrial. The virus
was cultivated in primary and passaged cell cultures of
kidneys of calves and sheep, bovine trachea, lungs of
bovine embryo, coronary vessels of calves, and baby
hamster kidney (BHK-21). The titer of the virus was
6.75 1g TCD,/cc, the cytopathic effect was observed
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in 3648 h. The virus is sensitive to ether, chloroform,
trypsin. The culture of BHK-21 cells, incubated for two
days in cultural vials of 250 ml at 37.0 = 0.5 °C, was
used as a biological system for the indication of BD vi-
rus. The culture medium was the mixture of media Igla
and 199 with the introduction of 10 % of bovine serum;
the maintenance medium was medium 199.

RESULTS AND DISCUSSION

At the preliminary stage the embryotoxicity of
DZPT-2 preparation was studied in vitro using chicken
embryos (Table 1) and cell cultures (Table 2).

The results, presented in Table 1, demonstrate the ab-
sence of any deviations in the development of embryos,
introduced DZPT-2 preparation in the concentration of
0.5 % of Al for four days of observations. At the same

infectant in the concentration of 1.0 % of Al does not
change the morphostructure of cells, but terminates
their reproduction.

When summarizing the results obtained, it was deter-
mined that the cytotoxicity of the preparation DZPT-2
on the scale was 2 points.

The following stage of studies was the determination of
virucidal properties of the disinfectant DZPT-2 regarding
the test-virus of ND agent using suspension methods. The
results of the studies are presented in Table 3.

While studying the virucidal properties of the dis-
infectant regarding the test-virus of ND agent (Table

Table 1. The effect of the disinfectant DZPT-2 on chicken
embryos, n =3

time the toxic effect on embryos was noted with the in- Number of dead
troduction of the preparation in higher concentrations. DZPT-2 concentration embryos (I)\Ifulriré?sr
The data, presented in Table 2, demonstrate that the of Al, % Pt | gna | 3 | ge embryo%
introduction of disﬁnfectant DZPT-2 in the concen- day | day | day | day
trated form results in the death of 30-90 % of cells in
the monolayer and the change in the morphostructure 0.5 I 4
of 100 % of living cells. The introduction of the dis- 1.0 [ T 3
infectant in the concentration of 2.0 % of Al results in 15 2 1] = |
partial destruction of the monolayer of cells and the 20 N U 0
change in the morphostructure of 50 % of living cells, Control t. e wat 4
whereas the disinfectant in the concentration of 1.5 % ontrol (sterile water) | — | - | - | -
Of AI resultS 11’1 the mOdlﬁcatIOI’l Of the Il’lOI'phOStl‘uc- Note. “~” — no dead embryo& The number of embryos n
ture of 20—40 % of cells. The introduction of the dis-  each experiments — 4.
Table 2. The effect of the disinfectant DZPT-2 on BHK-21 cell culture, n =3
DZPT-2 The condition of cell monolayer in
concentration,
% 24 h 48 h 72 h
Concentrated | Detachment of about 60 % of cells, | Detachment of about 80 % of cells, | Detachment of about 90 % of cells,
product 40 % of the cells, remaining on the | 20 % of the cells, remaining on the | 10 % of the cells, remaining on the
glass, have changed morphostruc- | glass, have changed morphostruc- | glass, have changed morphostruc-
ture ture ture
2.0 Detachment of about 20 % of cells, | Detachment of about 30 % of cells, | Detachment of about 30 % of cells,
80 % of the cells, remaining on the | 70 % of the cells, remaining on the | 70 % of the cells, remaining on the
glass, have changed morphostruc- | glass, have changed morphostruc- | glass, have changed morphostruc-
ture ture ture
1.5 Monolayer of cells was formed in | Monolayer of cells was formed for | Monolayer of cells was formed for
90 %, 30 % of which have chan- | 90 %, 40 % of which have chan- | 90 %, 40 % of which have chan-
ged morphostructure ged morphostructure ged morphostructure
1.0 Monolayer of cells was formed | Monolayer of cells was formed | Monolayer of cells was formed
for 80-90 % for 80-90 % for 80-90 %
Control Monolayer of 100 % Monolayer of 100 % Monolayer of 100 %
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3), it was determined that there was no destruction of
virus, when the preparation DZPT-2 was used in the
concentration of 0.5-1.0 % of Al for 15 min of exposi-
tion. This was confirmed by the hemagglutination reac-
tion. However, when the preparation DZPT-2 affected
the test-virus in the concentration of 0.5-1.0 % of Al
(30-60 min) and in the concentration of 1.5-2.0 % of
AI (15-60 min), ND agent was inactivated completely.

The results of the studies in determining the virucidal
properties of the disinfectant DZPT-2 regarding the
BVD agent were presented in Table 4.

The data, presented in Table 4, demonstrate that the
preparation DZPT-2 in the concentration of 0.5 % of
Al when exposed for 1560 min and in the concen-
tration of 1.0 % of Al when exposed for 15 min had

Table 3. The virucidal activity of DZPT-2 preparation re-
garding ND virus, n =3

DZPT-2 concentration Exposition, min
0,
of AL % 15 30 60
0.5 +(1:16>) - -
1.0 +(1:16>) - -
1.5 - - -
2.0 - - -
Control
ND virus +
Intact embryos -
Note. “+” — positive hemagglutination reaction; “—” — nega-

tive hemagglutination reaction.

only virostatic effect on the BVD agent. When the
virus-containing suspension was treated with the dis-
infectant, the cytotoxic effect of these preparations
was observed without any signs of viral CPE, i.e. the
preparation DZPT-2 in the concentration of 1.0 % of
Al when exposed for 30-60 min and in the concentra-
tion of 1.5-2.0 % of Al when exposed for 15-60 min
inactivated the BVD agent.

To confirm the results obtained, the virucidal effect
of the disinfectant was determined regarding the agents
of viral diseases, applied to the test-objects (batiste,
wood, glazed tile, metal, glass) with the consideration
of the bioburden (bovine serum). The results of the
studies are presented in Tables 5 and 6.

The results of the experiment demonstrated (Table 5) that
when exposed for up to 15 min, the disinfectant did not
have any virucidal effect on ND virus on any test-object.

The prolongation of the duration of the preparation
activity had the corresponding effect. Thus, the analysis
of the experiment results demonstrated that the prepa-
ration DZPT-2 disinfected all the test-objects, contami-
nated with ND virus, when used in the concentration of
0.5-1.0 % of AI for 30 min.

The experiments with the BVD agent (Table 6) dem-
onstrated that the disinfectant DZPT-2 in the concen-
tration of 1.0 % of Al when exposed for at least 30 min
and in the concentration of 1.5 % of Al when exposed
for 15-60 min disinfected all the test-objects, contami-
nated by the virus, completely.

The virucidal effect of the disinfectant DZPT-2 was
also confirmed in the experiments using living biologi-
cal systems.

Table 4. The virucidal activity of DZPT-2 preparation regarding the BVD virus, n =3

Registration in
DZPT-2 36 h 48h
concentration
of AL, % Exposition, min
15 30 60 15 30 60
0.5 CPE+++ CPE+++ CPE++ CPE++ CPE++ CPE++
1.0 CPE++ - - CPE++ - -
1.5 - - - - -
2.0 - - - - -
Control
ND virus CPE-++++
Cell culture The monolayer of cells was preserved (100 %)
Note. “—” — the cytopathic effect (CPE) of the virus was absent.

44

AGRICULTURAL SCIENCE AND PRACTICE Vol. 3 No.3 2016



THE STUDY OF THE PROPERTIES OF THE NOVEL VIRUCIDAL DISINFECTANT

Table 5. The virucidal activity of DZPT-2 preparation regarding ND virus on the test-objects, n =3

DZPT-2 concentration i Exposition, min
Test-object
of AL, % 15 30 60
0.5 Batiste +(1:16>) - -
Wood +(1:16>) - _
Glazed tile +(1:16>) - -
Metal +(1:16>) - -
Glass +(1:16>) - -
1.0 Batiste +(1:16>) - -
Wood +(1:16>) - _
Glazed tile +(1:16>) - -
Metal +(1:16>) - -
Glass +(1:16>) - -
Control
ND virus CPE++++
Intact embryos The monolayer of cells was preserved (100 %)

[Tk

Note: “+” — positive hemagglutination reaction;

— negative hemagglutination reaction.

Table 6. The virucidal activity of DZPT-2 preparation regarding BVD virus on the test-objects, n =3

DZPT-2 concentration ) Exposition, min
Test-object
of AL, % 15 30 60
1.0 Batiste CPE++ — _
Wood CPE++ — _
Glazed tile CPE+ — _
Metal CPE+ - _
Glass CPE+ — _
1.5 Batiste — - _
Wood - — _
Glazed tile - — _
Metal — — _
Glass - — _
Control
ND virus CPE++++
Cell culture The monolayer of cells was preserved (100 %)

Note. “~” — the CPE of the virus was absent.

Summarizing the results obtained, it should be noted
that the novel disinfectant DZPT-2 has virucidal prop-
erties regarding the agents of ND of poultry and BVD.

CONCLUSIONS

It was determined that the preparation DZPT-2 demon-
strated its virucidal properties in the concentration of 0.5
% of Al (Newcastle disease virus) and 1.0 % of Al (agent
of bovine viral diarrhea) when exposed for 30 min. The
new disinfectant DZPT-2 is a promising preparation to
be used in practical veterinary medicine to prevent and
fight viral diseases of farm livestock and poultry.
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besnocepeanbo Ha BUPOOHHIITBI MIPOBIIHOTO 3HAYCHHS Ha-
OyBaroTh MPOQIAKTHKA, & IPH CHaJIaXy XBOPOOH — BHSIBJICH-
HS Ta JIKBIIALis JpKepera 30yIHuKa iHQEKii i MpoBeAeHHS
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KOMITJIEKCHIX BETEPHHAPHO-CAHITAPHUX 3aXO0fiB. BaxmuBy
poIp TpW IBOMY Bijmirpae ae3iHQeKmis, ska 3abesmedye
PO3pHB  EIMI300THYHOTO JIAHIIOTa 3a PAaXyHOK 3HHUIICHHS
MIATOTEHHUX MIKPOOPTaHi3MiB Ha 00’€KTaxX BETEPHHAPHOTO
HaDIAy Ta Tepeadadae 3aCTOCYBaHHS PI3HOMAaHITHHX Jie-
3iHdexranTiB. Mera. BuBdeHHS BipyTiIIUIHUX BIACTHBOC-
Teit HoBorO Ae3iHdikyrodoro npemapary J3I1T-2. Metoau.
Ha nepmomy erami [OCIIIKEHb KyJIbTypalbHUM METOJOM
BH3HAYaIM eMOPIOTOKCHYHY [if0 TMpemapary Ha Kypsdi eM-
OpiOHM Ta ITUTOTOKCUYHHUH BIUTUB 1€33aC00y ISl KYJIbTYPH
xiitna BHK-21. [lpyruii etan eKkcriepuMeHTIiB mepeadadan
BUBUCHHS BIpYTIIUAHOI i1 A€31H(PEKTaHTy SIK 33 JJOMOMO-
IO CYCIICH3IHHOrO METOMy, TaK i3 3aCTOCYBAaHHSIM TECT-
00’exTiB (baTHCT, IEpPeBO, Kaxenb, METaJ, CKJIO) Ta BUKOPHC-
TaHHSIM 010JI0Or1YHOIO HaBaHTAXKCHHS. Pe3yiabraTn. Y moc-
Jijax i3 30y JHUKOM BipyCHOT jiapei BeJIMKOi poraroi Xya00u
BCTaHOBJeHO, o ne3iHdekrant J(3I1T-2 y koHueHTparii
1,0 % 3a nirouoro pedoBunoro (JIP) mpu excro3muii Bif
30 xB Ta B koHueHTparii 1,5 % 3a AP npu excro3uriii 15—
60 XB MOBHICTIO 3HE3apaXkye BCi KOHTaMIHOBaHI BipycoM
tect-00’extH. Jlesindexrant JI3I1T-2 3a ekcrio3uttii 1o 15 xB
HE BUSIBIISAE BIPYJIILMIHOI Ail 1I0OJ0 BIPYCY HBIOKACICHKOT
XBOPOOH, MPH IIbOMY 3HE3apaXKye BCl TECT-00’€KTH, KOHTa-
MIHOBaHI TJaHUM 30yJIHUKOM, IIPU 3aCTOCYBaHHI B KOHIICHT-
paiii 0,5-1,0 % 3a 1P npu excrio3uttii Big 30 xB. BucHOBKH.
BcranoBiieHo, 110 BipyiinuaHi BracTuBocTi npemnapar JI311T-2
nposiBisie B kKoHueHTpauii 0,5 % 3a JIP (Bipyc HbIOKaciachkoi
xBopobu) ta 1,0 % 3a JIP (30ynHux BipycHOi miapei Be-
kol poraroi xygobu) mpu excrosuuii 30 xB. Hosnmit
nesingikyrounit npenapar JI3I1T-2 € nepcrneKTUBHUM TpU
3aCTOCYBaHHS y TPAKTHUII BETEPUHAPHOI MEAWIMHU IS
podIIaKTUKH 1 OOPOTEOM 3 BipyCHUMH 3aXBOPIOBAHHSIMHU
CUIBCHKOTOCHOIAPCHKUX TBAPUH Ta MTHIII.

KurouoBi ciioBa: nesingexTanT, Bipyc, BipyTiIUIHI BIaCTH-
BOCTI, KyJIbTypa KIITHH, Kypsdi eMOpioHH, KOHIICHTpAIid,
EKCITO3HILiSI.
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«HCTUTYT SKCIIEPUMEHTAIBHON U KIIMHUYECKON
BETEPUHAPHOI MEITUIINHBI)

Vn. [Mymxkunackas, 83, XapbkoB, Ykpanna, 61023

HermocpencTBeHHO Ha NMPOW3BOACTBE BEAyIee 3HAYECHNUE TIPH-
oOpeTaroT MPO(pUIAKTHKA, a TIPH BCIIBIIIKE OOJE3HN — BBI-
SIBTICHUE W JINKBUAAIMS NCTOYHNKA BO3OyANTEIS] MHPEKIINU
1 MIPOBEICHNE KOMIUIEKCHBIX BETEPUHAPHO-CAaHUTAPHBIX Me-
ponpusTHii. BaxxHyr0 poib mpu 3TOM UrpaeT Ae3uHPEKIHS,
KOTOpasi 00ecCTeunBaeT Pa3pblB SMHU300THUCCKONW LENH 3a
CUET YHUUTOKCHHS TTATOTCHHBIX MUKPOOPTaHM3MOB Ha 00BEK-
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Tax BETEPHHAPHOTO HA/A30pPa U MPELyCMaTPUBACT IPUMEHE-
HHUE pa3nuuHbIX ne3uH(ekTanToB. Llean. V3ydenue Bupy-
JMIUJHBIX CBOWCTB HOBOTO JE3MH(HIUPYIOIIETO Iperapara
J3IIT-2. MeTtoabl. Ha mepBom sTarme mcciaeoBaHui Kyib-
TYpaJIbHBIM METOJOM ONPEIEIISIN IMOPHOTOKCHIECKOE JIeH-
CTBHE IIpenapara Ha KypHHbIe SMOPUOHBI ¥ IUTOTOKCHYEC-
KO€ BIMSHHUE NE3CPeAcTBa Ui KyasTypsl kieTok BHK-21.
Bropoil 3Tanm 3KCnepuMEHTOB IpEeNyCMaTpUBall M3yUCHUE
BUPYJIULMIHOTO JEHCTBUS JE3MH(EKTAHTA KaK C IIOMOIIBIO
CYCIIEH3MOHHOTO METOAa, TaK W C INPUMEHEHHEM TEeCT-
00beKTOB (0aTHUCT, AEPEeBO, Kadesb, METaJLI, CTCKIIO) U HC-
MOJIF30BaHUEM Ouonornueckoi Harpys3ku. Pesyabrarbl. B
OTMBITax ¢ BO30OyIUTENEM BHUPYCHOH MUaper KPYIHOTO po-
raTtoro CKota yCTaHOBICHO, uTo nae3uH¢pekrtant J[3I1T-2 B
xoHueHtparmu 1,0 % mo gelictByromemMy BemiecTsy (/IB)
npu SKcno3uu ot 30 MUH U B KOHIIeHTparuu 1,5 % mo JIB
npu dKCro3uiuu 15—60 MUH TOTHOCTBIO 00€33apaKuBaeT
BCE KOHTaMHHUPOBAHHBIE BHPYCOM TeCT-00beKThI. Jle3nH-
¢dexrant J3[T-2 npu skcno3unuu JeHCTBHS Ha IPOTS-
JKCHHUHU JI0 15 MUH HE MPOSBISIET BUPYIUAIUAHOTO 3ddekra
B OTHOLICHUM BHpyCa HbBIOKACIICKOH Oone3nu, a o00e3-
3apa)KMBaeT BCE TECT-O0BEKThI, KOHTAMHUHUPOBAHHbIEC JIaH-
HBIM BO30OyaMTENeM, NMpHU NPUMEHEHHH B KOHIEHTPALUH
0,5-1,0 % mo AB mpu sxcnozuniuu oT 30 MuH. BeIBOABI.
VYcTaHOBIEHO, YTO BHUPYIMIUAHBIE CBOWCTBA Ipenapar
J3IIT-2 npossnser B koHeHTpauuu 0,5 % no /B (Bupyc
HbIOKacickoi Oone3nn) u 1,0 % mo /IB (Bo3Oynurens Bu-
PYCHOH JMaped KpYyIHOrO pOraroro CKOTa) MpH IKCIO3HU-
n nevicteust 30 MuH. HoBblii nesunduumpyromei npemna-
par JA3I1T-2 sBnseTcss nepcreKTUBHBIM MIPU UCTIOJIB30BAaHUU
B IIPAaKTHKE BETEPUHAPHON MEIMIMHBI JUI MPOQHUIAKTHKH
1 OOpBOBI C BUPYCHBIMU 3200JICBAHUSIMU CEIIBCKOXO3SHCT-
BEHHBIX KMBOTHBIX U NTHIIBI.

KatoueBble cnoBa: ne3nH(EKTaHT, BUPYC, BUPYIUIUIHbIC
CBOMCTBA, KyJIbTypa KIJIETOK, KypHHbIE 3MOPHOHbI, KOHIICH-
TpPALUs], 3KCIO3ULIHS.
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