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ABSTRACT

Understanding the biological features of the genus, Orthopoxvirus, including their replicative activity, is essential for their
application in virology and vaccinology. Comparative analysis of biological activity in cell cultures makes it possible to eval-
uate the replicative potential of strains and the degree of their adaptation to the cellular substrate.

The aim of the study was to standardize a method for obtaining primary chicken embryo fibroblasts (CEF) and to use them
as an in vitro substrate for assessing the biological activity of various Orthopoxvirus strains, with an emphasis on cytopathic
effect (CPE) and infectious activity. Vaccinia virus, cowpox virus, and camelpox virus were used in the study. Primary CEF
were obtained from 9-11-day embryonated chicken eggs (ECE), the optimal seeding concentration for the formation of a mono-
layer substrate was determined, and the cultures were infected with the viruses under study; CPE and virus titer were assessed
during sequential passages. The results showed that a seeding concentration of 5x10° cells/mL ensured the formation of a uni-
form CEF monolayer within 24 h. Upon infection, all three viruses induced similar CPE, characterized by cell rounding, loss
of elongated morphology, and partial destruction of the monolayer, with the main difference being the timing of CPE onset.
Vaccinia virus strains induced CPE within 24 h, whereas cowpox virus and camelpox virus induced CPE after 36 and 48 h, re-
spectively. Both vaccinia virus strains exhibited high infectious activity and rapid adaptation (titers from 5.50 to 6.58+0.12 Ig
TCIDso/mL), whereas cowpox and camelpox viruses showed a lower and stable titer (titers from 5.50 to 6.58+0.12 lg TCIDso/

mL), and delayed CPE development.

The results emphasize the significance of CPE onset time and infectious titer level as key parameters for evaluating repli-
cative capacity and strain adaptation, which is important for laboratory studies and the selection of vaccine candidates.

Keywords: Orthopoxvirus, chicken embryo fibroblasts, cytopathic effect, infectious titer

INTRODUCTION

Vaccinia virus (VACV) is a live virus that was used for
immunization against smallpox. The use of VACV became
a key instrument in the global disease eradication program,
and the vaccine based on it remains the only vaccine in his-
tory to have completely eradicated a human disease. Despite
its long history of use, the origin of VACV and its natural res-
ervoir remain unknown to date, which underscores the need
for further study of the biology of vaccinia and related ortho-
poxviruses [1-3].

The genus Orthopoxvirus of the family Poxviridae com-
prises large, morphologically similar double-stranded DNA
viruses with a broad range of susceptible hosts, including hu-
mans. Their genomes reach 180-220 thousand base pairs and
encode numerous structural and regulatory proteins required
for replication, immunomodulation, and adaptation to differ-
ent host species. Unlike most DNA-containing viruses, Or-
thopoxvirus replication occurs entirely in the cytoplasm of
infected cells due to the presence of the virus’s own transcrip-
tion and DNA replication [4-6].

The most extensively studied representatives of Orthopox-
virus are vaccinia virus, which is widely used as a model sys-
tem and a platform for the development of recombinant vac-
cines; cowpox virus, which is characterized by a broad range
of susceptible hosts; and horsepox virus, which has import-
ant evolutionary and historical significance [7]. The genus
also includes highly pathogenic human viruses, such as vari-
ola virus and monkeypox virus, which remain epidemiolog-
ically important. In recent years, the geographic distribution

and frequency of monkeypox outbreaks have increased across
multiple countries [8]. These changes underscore the need for
a detailed study of the biological properties of strains, their
virulence, and their mechanisms of interaction with cells of
different species.

In addition, representatives of the genus Orthopoxvirus
have high applied potential: they serve as platforms for the
development of recombinant vaccines, oncolytic viruses, and
systems for genetic material delivery [9]. Successful appli-
cation of such technologies requires a deep understanding of
the replicative activity, virulence, and cellular tropism of dif-
ferent strains, making research in this area relevant for virol-
ogy, biotechnology, and biosafety.

To study Orthopoxvirus biology, various cellular systems
are traditionally used, including continuous and primary cell
cultures. Among them, chicken embryo fibroblasts (CEF) are
of particular importance and for decades have remained one
of the most reliable and physiologically relevant models in
virology [10]. CEF are biologically closer to natural tissues,
which provides a more accurate reproduction of virus-cell in-
teractions compared with transformed lines [11]. An important
advantage of CEF is their high sensitivity to infectious mate-
rial, which makes them an effective system for isolation and
titration of Orthopoxvirus viruses, including vaccinia virus,
cowpox virus, and camelpox virus [12].

One of the key properties of CEF is the ability to demon-
strate a pronounced cytopathic effect characteristic of or-
thopoxvirus infection: cellular degeneration, plaque forma-
tion, and cytoplasmic inclusions [13]. Owing to this, CEF
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Figure 1. Schematic representation of the chicken embryo primary cell isolation by
trypsinization

are widely used to study replication mechanisms and to as-
sess orthopoxvirus infectivity. In addition, the possibility of
obtaining a primary culture immediately before the experi-
ment makes it possible to avoid the genetic instability inher-
ent to continuous lines, which significantly increases the re-
producibility of results [14-16]. These properties make CEF a
widely used model for studying replicative dynamics, cellular
responses to infection, and the virulence of different strains of
the family Poxviridae. [17-19].

The novelty of this study lies in the standardization of a
method for obtaining primary chick embryo fibroblasts (CEF)
and their application as an in vitro model for the comparative
assessment of the replicative activity of several Orthopoxvi-
rus strains, including vaccinia virus, cowpox virus, and camel-
pox virus, based on cytopathic effect dynamics and viral ti-
ters. These findings allow the identification of differences in
strain adaptation and infectivity that have not been described
in detail previously, thereby broadening our understanding of
Orthopoxvirus biology and their interactions with host cells.

Based on this, the aim of the present work was to stan-
dardize the method for obtaining primary chicken embryo fi-
broblasts and to use them as an in vitro model for comparative
assessment of the replicative activity of certain representa-
tives of the genus Orthopoxvirus based on cytopathic effect
dynamics and titer.

MATERIALS AND METHODS

Preparation of a primary chicken embryo cell culture. 1so-
lation of primary cells from chicken embryos was performed
in accordance with a standard tissue dissociation protocol.
Nine- to eleven-day-old chicken embryos were aseptically re-
moved and mechanically disaggregated to obtain a homoge-
neous suspension [20-22]. The tissue was then subjected to
enzymatic treatment using 0.25% trypsin (Sigma Aldrich) to
achieve complete cell dissociation [23]. Enzymatic treatment
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was performed three times for 3 min each.

After termination of the enzymatic activity by adding me-
dium containing 10% serum, the resulting cell suspension was
filtered and gently mixed. Cell density was assessed using an
automatic cell counter (Counter II). The prepared cells were
seeded into culture flasks and 96-well plates at a concentra-
tion of 5x10° cells/mL and incubated at 37 °C in 5% CO- [24].
A schematic representation of the cell isolation procedure is
shown in Figure 1.

After obtaining the CEF culture, a study was conducted
to determine the optimal seeding concentration that ensured
formation of a cell monolayer within the shortest cultivation
time. Cells were seeded into culture flasks at seeding concen-
trations of 3x10°%, 4x10°, and 5%103 cells/mL under standard
cultivation conditions. Adhesion and the density of cell mono-
layer formation were assessed visually using an inverted mi-
croscope after 24, 48, and 72 h of cultivation.

Viral strains. Strains of the genus Orthopoxvirus (family
Poxviridae) were used in this work. The study included the
following viral strains: strain KM-40 (Camelpox virus), strain
SR-65/K (Cowpox virus), and strains Vaccinia -1 and Vaccinia
-2 (Vaccinia virus).

All viral strains were obtained from the “Collection of
Microorganisms” laboratory of the Research Institute for Bi-
ological Safety Problems (RIBSBP). Prior to transfer to the
laboratory, the strains were maintained by passaging in em-
bryonated chicken eggs (ECE) and stored in a frozen state
for at least 10 years. Upon receipt in the laboratory, the viral
preparations were used directly to infect primary CEF cultures
without prior adaptation to cell culture. The main character-
istics of the viral strains used are provided in Table 1. Work
with the viral strains was performed in compliance with bio-
safety requirements in the “Especially Dangerous Infectious
Diseases” laboratory at biosafety level BSL-3.
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Table 1. Characteristics of Orthopoxvirus strains used in the study

. ) . Passport data
No Strain name Virus species - - -
Susceptible biosystem Number of passages Passport titer
1 KM-40 (vaccine) Camelpox ECE 41 7,17 1g TCIDso/mL
2 SR-65/K (vaccine) Cowpox Lamb kidney cells (LK) 65 6,75 1g TCIDso/mL
3 Vaccinia -1 (vaccine) Vaccinia ECE 2 6,08 1g TCIDso/mL
4 Vaccinia -2 (vaccine) Vaccinia ECE ND ND
Note: ND - not determined.
Cell culture infection procedure. Prior to infection, affected).

cells were cultured in Dulbecco’s Modified Eagle Medium
(DMEM) supplemented with 10% fetal bovine serum (FBS)
and 1% antibiotic solution (penicillin 100 U/mL and strepto-
mycin 100 pg/mL) at 37 °C in an atmosphere of 5% CO: un-
til an 80-90% cell monolayer was achieved.

For infection, the culture medium was removed, after
which the cells were washed three times with Hanks’ solution.
Then, 100 pL of viral inoculum was added to a 25 cm? culture
flask containing 5 mL of maintenance medium (DMEM + 2%
FBS). The cultures were incubated for 1 h at 37 °C (for ad-
sorption), with periodic gentle rocking of the flask. The cells
were then rinsed three times again with Hanks’ solution and
maintenance medium was added. The cells were incubated at
37 °C in the presence of 5% CO..

At specified time intervals (e.g., 24, 48, 72, and 96 h
post-infection), cytopathic effect development was evalu-
ated visually under a microscope, and the viral titer was de-
termined by the 50% tissue culture infectious dose (TCIDso/
mL) assay.

Each experiment was performed in triplicate to ensure sta-
tistical reliability of the results.

Assessment of cytopathic effect. The cytopathic effect of
the viruses was assessed visually using an inverted micro-
scope on primary CEF cultures for 96 h after infection. Ob-
servations were performed to identify morphological changes
characteristic of the infectious process, such as cell round-
ing and detachment from the surface; formation of multinu-
cleated giant cells (syncytia); and lysis and destruction of the
cell monolayer.

For an objective assessment of CPE severity, a scale in-
cluding the following categories was used:

0 - no visible changes;
1+ - mild cytopathic effect (up to 25% of cells altered);

2+ - moderate CPE (25-50% of cells showing signs of
damage);

3+ - marked CPE (50-75% of cells affected);
4+ - complete monolayer lysis (more than 75% of cells

The observation results were recorded for each strain sep-
arately at 24, 48, 72, and 96 h, which allowed comparison
of viral virulence and determination of optimal reproduction
conditions [25].

Determination of viral infectious activity. Viral infectious
activity was determined by titration in cell culture. For this
purpose, 10-fold serial dilutions of the virus from 107! to 107#
in maintenance medium containing 2% FBS were used to in-
fect a cell culture prepared in a 96-well plate by adding 100
uL of each virus dilution into 4 wells of the plate in triplicate.
The cells were incubated at 37 °C in an atmosphere of 5%
CO: for 5-7 days. The presence of CPE was determined by
microscopy. Virus titers were calculated using the Reed and
Muench method and expressed as 1g TCIDso/mL.

Statistical analysis. All experiments were performed in
three independent replicates. Data are presented as mean +
standard deviation (SD). Statistical processing of results was
performed using GraphPad Prism software. One-way analy-
sis of variance (ANOVA) was used to assess differences be-
tween groups. Differences were considered statistically sig-
nificant at p < 0.05.

RESULTS

Determination of the optimal CEF seeding concentration.
As part of standardizing the method for obtaining and cultur-
ing CEF, we conducted a study to determine the optimal seed-
ing density that ensures the formation of a continuous cell
monolayer in the shortest possible cultivation time. The ef-
fectiveness of different seeding concentrations was assessed
based on the morphological characteristics of the cell culture
and the time required for monolayer formation. The results of
the study are presented in Table 2.

As shown in Table 2, at a seeding concentration of 5x10°
cells/mL, the cells were evenly distributed over the surface of
the culture flask and formed a cell monolayer within the first
day. At a lower concentration (3-4x10° cells/mL), a sparse cell
monolayer was observed; despite maintenance of cell viabil-
ity and adhesion, a complete monolayer did not form either

Table 2. Results of determining the optimal CEF seeding concentration

Characteristics of the cell monolayer

Seeding concentration (cells/mL)

Day 1 of cultivation

Day 2 of cultivation

Day 3 of cultivation

3x10° Adhesion of individual cells Sparse monolayer Monolayer not formed
4x10° Sparse monolayer Sparse monolayer Monolayer not formed
5x10° Confluent monolayer Confluent monolayer Monolayer maintained
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Table 3. Degree of CPE development of different viral strains in CEF cells

Viral strain 24h 48 h 72h 96 h
Vaccinia -1 (Vaccinia virus) 4+ 4+ - -
Vaccinia -2
4+ 4+ - -
(Vaccinia virus)
KM-40 (Camelpox virus) 0 3+ 4+ -
CP-65/K (Cowpox virus) 0 3+ 4+ -
Note: «-» indicates complete destruction and detachment of cells from the adhesion surface.

on the second or on the third day of cultivation. Thus, a con-
centration of 5x10° cells/mL was determined to be optimal for
obtaining a monolayer CEF culture within 24 h.

Results of CPE assessment. CPE in viruses on primary
CEF cultures was assessed using the semi-quantitative scale
(0-4+) described in Section 2.4. For each strain, the final CPE
categories were recorded at 24, 48, 72, and 96 h post-infec-
tion. The results are presented in Table 3.

As shown in Table 3, different strains exhibited differences
in virulence and in the rate of CPE development. Vaccinia vi-
rus strains showed pronounced CPE as early as 24 h post-in-
fection and maintained a high level of cell monolayer dam-
age at 48 h, indicating high virulence and rapid replication in
CEF cells. In contrast, camelpox and cowpox strains showed
delayed CPE dynamics: the first morphological changes were

observed by 36 h, and complete monolayer lysis by 72 h, re-
flecting a slower replication cycle and comparatively lower
virulence.

Cytopathic effect of Orthopoxvirus strains in primary CEF
cultures. Infection of primary CEF cultures with the studied
viral strains led to the development of a similar cytopathic ef-
fect, differing only in the time of onset.

In the control, cells retained the typical elongated mor-
phology and formed a dense monolayer (Fig. 2a).

CPE manifested as cell rounding, loss of the elongated fi-
broblast morphology, disruption of intercellular contacts, and
partial destruction of the monolayer. In vaccinia virus strains,
pronounced morphological changes were observed 24 h after
infection (Fig. 2b and Fig. 2c), whereas in camelpox and cow-
pox strains, similar manifestations were recorded after 36-47

Figure 2. Cytopathic effect of Orthopoxvirus strains in primary CEF cell cultures: (a) Control; (b) Vaccinia -1
(24 h); (c) Vaccinia -2 (24 h); (d) Camelpox (36 h); (e) Cowpox (48 h). Images were obtained using an inverted
microscope (Biomed-3) at x100 magnification. Brightness and contrast were adjusted to improve visualization.
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h (Fig. 2d and Fig. 2e).

Thus, all studied strains induced a similar cytopathic ef-
fect in primary CEF culture, differing predominantly in the
rate of its development.

Infectious activity of Orthopoxvirus strains in CEF cul-
ture. The infectious activity of the studied strains in primary
CEF culture was evaluated based on virus titer values and the
dynamics of CPE development during sequential passaging
(Figs. 3 and 4).
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Figure 3. Changes in infectious titers of Orthopoxvirus strains
during sequential passaging in CEF culture
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Figure 4. Time to CPE development across passages

The vaccinia virus strain Vaccinia -1 was characterized
by high infectious activity. Infectious titer values at early pas-
sages were 5.50 lg TCIDso/mL, followed by an increase to
6.58+0.12 lg TCIDso/mLat passages 7-10. At the same time,
a reduction in the time to CPE onset from 26 to 18 h was
observed, indicating efficient viral adaptation in cell culture
during serial passaging.

A similar trend was observed for the vaccinia virus
strain Vaccinia -2.Here, the infectious titer remained at 5.50
lg TCIDso/mLduring the first passages and increased to
6.17+0.19 1g TCIDso/mLstarting from the sixth passage. The
time to CPE onset gradually decreased from 26 to 17-18 h.

The camelpox virus strain demonstrated moderate infec-
tious activity. Infectious titer values varied in the range from
4.0840.13 to 5.50 Ig TCIDso/mL across all passages, while
the time to complete CPE development remained relatively
stable at 36-72 h.

The lowest infectious activity was recorded for the

cowpox virus strain. The infectious titer remained within
4.17+0.12-4.5840.12 Ig TCIDso/mLwithout a pronounced
trend during sequential passaging, and CPE was observed
48-72 h after infection.

As aresult of the study, it was established that all investi-
gated orthopoxvirus strains differed substantially in the level
of infectious activity in primary CEF culture. The highest in-
fectious titers and a pronounced adaptation dynamic were
characteristic of vaccinia viruses, whereas the camelpox and
cowpox strains were characterized by lower and more stable
infectious activity.

Statistical analysis using one-way ANOVA showed that
the differences in viral titer between the vaccinia virus and the
other strains were statistically significant (p < 0.05), whereas
the differences between camelpox and cowpox were not sig-
nificant (p < 0.05).

DISCUSSION

Standardization of CEF isolation and cultivation ensures
reproducible monolayer formation, which is essential for the
reliable assessment of the morphological and functional prop-
erties of the culture. In the present study, a seeding density of
5 % 10° cells/mL allowed the formation of a uniform mono-
layer within 24 h, whereas lower densities (3 x 10° and 4
x 10° cells/mL) produced sparse or incomplete monolayers
even after 72 h. This methodological standardization reduces
inter-experimental variability and improves the reliability of
downstream analyses, thereby establishing a basis for a uni-
fied protocol for the evaluation of cell morphology, prolifer-
ation, and functional characteristics.

All Orthopoxvirus strains tested in primary CEFs induced
similar cytopathic effects (CPE), characterized by morpholog-
ical alterations and partial monolayer destruction. The prin-
cipal difference was the rate of CPE development: vaccinia
virus strains induced visible changes within 24 h post-infec-
tion, whereas cowpox virus and camelpox virus strains ex-
hibited CPE only after 36 h. These observations suggest that
variation in the timing of CPE onset may reflect strain-spe-
cific differences in replicative potential and adaptation to cell
culture, in agreement with previous reports on Orthopoxvi-
rus tropism [26].

Analysis of infectious titer dynamics during serial passag-
ing showed that vaccinia virus strains possess a greater rep-
licative capacity in CEF culture, as demonstrated by a steady
increase in titer up to 6.58 + 0.12 Ig TCIDso/mL at later pas-
sages. By contrast, cowpox virus and camelpox virus strains
maintained lower and more stable titers, suggesting a more
limited capacity for adaptation in primary culture. These dif-
ferences may be attributable to intrinsic genetic features of the
strains as well as to the extent of their prior adaptation to cell
culture systems [27,28].

Taken together, these findings indicate that the rapid CPE
development and titer increase observed for vaccinia virus
strains make them particularly suitable for cultivation and fur-
ther experimental use, including vaccine platform develop-
ment [1]. In contrast, cowpox virus and camelpox virus strains
require additional investigation to clarify the factors restrict-
ing their replication in primary CEF cultures, which may in-
volve differences in cell tropism, host cell responses, and
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strain-specific genetic differences.

These results are consistent with previous observa-
tions showing that zoonotic Orthopoxvirus species differ in
their interspecies transmission potential and that their replica-
tive behavior in cell culture is closely associated with epide-
miological patterns and population vaccination history [7,29].

Thus, standardized primary cell systems represent an im-
portant model for the comparative analysis of viral replication
dynamics, which is of critical importance for virology, bio-
technology, and the development of vaccine strategies.

CONCLUSION

The experiments showed that the rate of CPE onset and
progression, as well as the level of infectious titer, are key pa-
rameters for assessing viral activity and the degree of adapta-
tion of Orthopoxvirus strains in a cell system. These indica-
tors can be used as criteria for selecting strains for laboratory
studies and the development of vaccine candidates.
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OIEHKA BUOJOTMYECKOM AKTUBHOCTH BUPYCOB POJIA ORTHOPOXVIRUS HA
HEPBUYHBIX KYPUHBIX 9MBPUOHAJIBHBIX ®UBPOBJIACTAX
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AHHOTANNUA

Hcnonp3oBanue npeacrasureneit poga Orthopoxvirus B BUPYCOJIOTUH U BaKIIMHOJIOTHHU TPeOyeT yITyOIeHHOTO U3yUeHHUs
MX OMOJIOTHYECKHUX CBOMCTB, B TOM YHCJIE HX PEIUIMKAIIMOHHON akTUBHOCTH. CpaBHUTENBHBII aHaIU3 OMOIOTHUECKOH aKTHB-
HOCTH B KJIETOYHBIX KyJIBTypax I03BOJISIET OLICHUBATh PETUIMKATHBHBIN MOTEHIIMAI IITAMMOB U CTETIEHb MX aaNTalliH K Kile-
TOYHOMY CyOCTpaTy.

Lenb nccnenoBaHus 3aKiI0YaNach B CTaHAAPTU3ALMHA METOAA MOJTyYeHHs IIEPBUYHBIX KYPHUHBIX SMOPHOHAIBHBIX (H-
6pobnacroB (PKD) u ncnonb3oBaHnM X B KauecTBe cyOcTpara in vitro ajst OLeHKH OMOJIOTHYECKOH aKTHBHOCTH pa3iiny-
HbIX mraMmoB Orthopoxvirus ¢ akieHToM Ha nutonarndeckoe neiicreue (LI1/]) n nHpexMoHHyI0 aKTHBHOCTB. B nccneno-
BaHMSX MCIIOJIb30BAJIM BUPYChI OCTIABAKIMHBI, OCIIBI KOPOB U ocnbl Bepoimtonos. [lepuunsie kinetkn ®KD nomyyanu n3 9-11
CYTOUYHBIX pa3BHBAIOIIMXCS KypHHBIX 3MOproHOB (PKD), onpenensuii onTUMainbHyI0 IIOCEBHYO KOHIIEHTpALUIO 11st hopmu-
POBaHMSI MOHOCJIOHHOTO cyOcTpaTa U MHGHUINPOBAIH HCCIIeyeMbIMU BUpycaMu, orieHuBany L{I1/] u Tutp Bupyca npu mo-
CIIeJIOBATENBHBIX accaxax. Pe3ynpTaTsl OKa3aiu, 4To NOCeBHas KOHIEHTpauus 5x 103 ki/mit obecriednBaeT HopMHUpOBaHHE
paBHOMEpHOTrO KiIeTouHOro MoHocnost ®KD yxke yepes 24 u. [1pu 3apakeHnu Bce Tpu Bupyca Bbl3biBanu ogHotunHoe LI -
OKpYIJICHHE KIIETOK, YTPaTy BBITSHYTOH ()OPMBI M YACTHYHYIO IECTPYKIMIO MOHOCIIOS, pa3jinyasich IIaBHBIM 00pa3oM I10 Bpe-
menn nposieienuns LI, IlItammer ocniaBakiuas! Bei3bBaiu L{I1]] uepes 24 4, BUpyCHI OCIIBI KOPOB M OCITHI BEPOIIOIOB Yepes3
36 1 48 4., cooTBeTCTBEHHO. BBICOKYI0 MH()EKIIMOHHYIO aKTUBHOCTh M OBICTPYIO aJaNTallMIo IT0Ka3ain o0a mraMmma BUpyca
OCIOBAaKIMHEI (TUTPHI OT 5,50 10 6,58+0,12 1g TLIJI50/Mir), TorIa Kak BUPYCHI OCIIBI KOPOB U BEPOIIOIOB UMENH OOJIee HH3-
KHid ¥ cTabmibHEBIH TUTP (0T 4,58+0,12 no 5,50 1g THA50/mi) u 3amemienHoe popmupoBanue LIT/T.

PesynpraTel OgYepKUBAIOT 3HAUNMOCTE BpeMeHH niposiBieHust LIT/] 1 ypoBHS HHPEKIIMOHHOTO THTPa KaK KITFOYCBHIX Ta-
paMeTpoB JUIS OLIEHKU PEIUIMKATHBHOM CITOCOOHOCTH W aIalTalliy IITaMMOB, YTO BaKHO I J1a0OPATOPHBIX UCCIICTOBAHUN
1 0TOOpa KaHITUAATOB BaKIIHH.

KuaroueBble cnoBa: Orthopoxvirus, KypuHsle SMOpHOHaNBHBIE (prOPOOIACTEI, IUTOMATUIECKOE ACUCTBUE, HH(PEKITHOH-
HBII TUTP.

ORTHOPOXVIRUS BPYC IHITAMM/JIAPBIHBIH BUOJIOT'AJIBIK BEJICEH AT TH AJIFAIIKBI TAYBIK
OMBPHUOHBI ®UBPOBJIACTTAPBIH/IA BAFAJIAY
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AHIATITA

Bupyconorust meH BakipHonorusaa Orthopoxvirus TYpiHe KaTaTblH BUPYCTap/bl KOJIAAHY ONapblH OMOJIOTUSUIBIK KacH-
€TTEepiH, COHBIH IMIIH/E PEIUTUKALUIIBIK OSJICEHALTITIH TepEeH 3epTTeyai Tajan erei. JKacyma ecinaiiepinaeri OMoIOTHsIBIK
OEJICEeHIUTIKTI CabICTHIPMAIIBI TaJJIay IITaMIapAbIH PETLIMKAIMSIBIK SJIEYETiH JKOHE OJIapAbIH jKacyIlallbIK cyOcTparka Oei-
iMzenyiH Oaranayra MyMKIHIIK Oepeti.

Byt 3eprreyain MakcaThl ajFalikbl TayblK SMOpHOHBI (pubpobnacTrapsi (BO®d) any amiciH ctangapTTay *aHE OJIapIIbl
optyp:i Orthopoxvirus BUpycTapsl ITaMIapbIHBIH OMOJOTHSUIBIK OeJICeHALTIrH Oaraiay YIIiH in Vitro cyOocTpar peTine mai-
Janany 0onnel, onapablH nuronaroreHai acepine (II19) sxoHe MHPEKIMUSIIBIK OSNCEHIUTITIHE Ha3ap ayaapbUIIbL. 3epTTeyae
OCIIaBaKIMHa, CUBIP LIEUIEr] )KoHEe TYHe IIemeri BupycTaphl KOJAaHbULIbI. AJIFalIKpl skacyma Typiepi 9-11 KYHAIK 1ambl
KeJIe JKaTKaH TayblK SMOpruonaapbiHad (bO®) anbHsl. MoHOKa0aTThl CyOCTPATThI KAJIBINTACTHIPY YILIIH OHTAMHIBI ce0y KOH-
LEHTPALUICH aHBIKTAIIBI )KOHE JKacyllanap 3epTTEIreH BUPYCTapMeH JKYKTHIPbUIIbl. BO® jkoHe BUPYCTHIK THUTP CaThLIbI
raccakaay apkpuibl Oarananabel. Hotmwkenep 5x105 sxacyrna/Mir HHOKYIJSIUS KOHIEHTpaUusICchl 24 carar iminae OipKemki
Kacyla MOHOKa0aThIHBIH TY31IyiH KaMTaMachI3 eTeTiHiH kepcerTi. MHdekus ke3inae yu Bupyc Ta Oipael nuronaroreH i
acep (LIIIO) TymbIpabl, 011 )KacymaaapAbH JOHITeIIEKTeHY1, CO3BUTFaH MiNTiHIHIH XKOFaIyhl )KOHE MOHOKA0ATTHIH ilTIiHApA KO-
BUTYBI KOpiHici peTinze epekmenenai. OcrnaBakuyuHa MTaMaapbl OIATOMATOTEH I ocepi 24 carar iliHae TyAbIpAbI, aJl CHUBIP
IIeleri MeH TYWe IIenieri BUpycTaphl colikecinie 36 sxoHe 48 carat iminge L{I1O tynpipapl. OcnaBakiiHa BUPYCHIHBIH €Ki
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IITAMMBEI J1a KOFaphl HH()EKIUSIBIK OCJICEHAUTIK ITeH Te3 OeiMaennyi kepceTTi (tutpiaepi 5,50-aeH 6,58+0,12 1g TCIDS50/
MJI-Te AEHiH), aJl CUBIP LIEUIeri MEeH TYHe IIeleri BUpyCTapbl TUTPI TOMEH KaHe TypakThipak (4,58+0,12-nen 5,50 1g TCIDS50/
mit-re peiin) xone L{I1O Ty3inyiH KemikTipai. AJBIHFaH HOTHIKENEp MITaMIapAblH PeIUIMKAIMSIIBIK KabineTi MeH Oelimue-
JyiH OaranaynblH Herisri mapametpiepi perinae L{ITO Oacrany yakbITBIHBIH XoHE MH()EKUUSUIBIK TUTP JEHI'CHiHIH MaHBI3-
JBUTBIFBIH KOpCceTei, OYJ1 allbIHFaH HOTHXKEJIEp 3ePTXaHaJbIK 3epTTey/Iep MEH BaKLMHA KaHIUJaTTapblH TaHJay YIUiH MaHbl-
3761 Ke3€H OOJIBII TaObLIAIBL.

Tyiiinai cesnep: Orthopoxvirus, Tayslk SMOpHOHBI (PHUOpoOIACTTaphl, HHPEKIHSIIBIK TUTP, IUTOMIATOTEH/I acep.
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