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ESTIMATION OF GENOTOXICITY FOR PREPARATIONS OF
VETERINARY VACCINES “Colisan”, “Colisan+AgNP”, “Velshicolisan”,
“Velshicolisan+AgNP”, “Actinosan”, “Actinosan+AgNP”, “Multibovisan”,

“Multibovisan +AgNP (1%)”, “Multibovisan +AgNP (0,5%)”

Vaccines’ testing using genotoxicity estimation in vitro is very informative
and high prognostic because of the possibility to predict malignant degeneration of
the eukaryotic cells as well as risk for posterity health in the case of changes in the
DNA of animals’ reproductive cells. By the Comet assay method in alkaline
conditions using IMR-32 and MDVK cell cultures the absence of genotoxic

influence for vaccines ‘“Colisan”, “Colisan+AgNP”, “Actinocolisan Nadiya”,
“Actinocolisan+AgNP”, “Velshicolisan”, “Velshicolisan+AgNP”, “Actinosan”,
“Actinosan+AgNP”, “Multibovisan”, “Multibovisan+AgNP (1%)”,

“Multibovisan+AgNP (0.5%)” has been revealed. The studied vaccines also have
been characterized as biosafe according to the genotoxicity criterion under
modulation of in vivo conditions using metabolic activation system (S9 microsomal
fraction).

Keywords: genotoxicity, veterinary vaccines, Comet assay method, cell
culture, biosafety.

Introduction. Animals’ vaccination is one of the most important procedures
for farm and domestic animals in the prevention of their infectious diseases.
Therefore, special attention should be paid to a comprehensive study of the
veterinary vaccines’ safety during their development and implementation in
practice of veterinary medicine [1].

Vaccines’ testing using the genotoxicity estimation in vitro (assessment of
DNA-damages) is very informative and high prognostic because of the possibility
to predict malignant degeneration of the eukaryotic cells as well as risk for
posterity health in the case of changes in the DNA of animals’ reproductive cells.

On the modern stage of investigations Comet assay in alkaline conditions in
vitro 1s high sensitive, expressed and informative method for estimation of
genotoxicity of different chemical substances and physical agents [2[14]. It is

based on registration of differences in migration of DNA and its fragments in
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constant electrical field wherein cells were lysed. DNA breaks interrupt the
structural organization of chromatin, which leads to relaxation of DNA
macromolecule and formation of its fragments. Alkaline treatment of lysed cells’
preparations stimulates untwisting of DNA duplex and allows individual threads to
migrate in an electric field independently. Under these conditions DNA migrates to
the anode with forming of electrophoretic track looks like “comet tail”, which
parameters are depend on the level of studied DNA damage [5, 6].

The goal of the work was estimation in vitro of genotoxicity parameters for
vaccines “Colisan”, “Colisan+AgNP”, “Actinocolisan Nadiya”,
“ActinocolisantAgNP”, “Velshicolisan”, “Velshicolisan+tAgNP”, ‘“Actinosan”,
“Actinosan+AgNP”, “Multibovisan”, “Multibovisan +AgNP (1%)”, “Multibovisan
+AgNP (0.5%)”.

Materials and methods of research. Veterinary vaccines “Colisan”,
“Colisan+AgNP”, “Actinocolisan Nadiya”, “Actinocolisant+AgNP”,
“Velshicolisan”, “VelshicolisantAgNP”,  “Actinosan”, ‘“Actinosant+AgNP”,
“Multibovisan™, “Multibovisan +AgNP (1%)”, “Multibovisan +AgNP (0.5%)”
have been tested.

Genotoxicity estimation in vitro for the preparations of veterinary vaccines
has been analyzed by the Comet assay method using eukaryotic cell cultures IMR-
32 (neuroblastoma) and MDVK (calf kidney cell culture) from the Bank of Cell
Lines from Human and Animal Tissues of R.E. Kavetsky Institute of Experimental
Pathology, Oncology and Radiobiology of NAS of Ukraine.

The cells of IMR-32 culture have been grown in 96-well plates (“Costar”,
Great Britain) by the incubation in thermostat in water saturated atmosphere with
5% CO; at 37°C in the RPMI 1640 medium (“SIGMA”, USA), which contained 4
mM/L L-glutamin (“SIGMA”, USA), 10% fetal calf serum (“SIGMA”, USA), 40
ng/ml gentamicin up to optimal cell number (2.0-4.0)x10" cells/cm”.

The cells of MDVK line have been grown in 96-well plates (“Costar”, Great
Britain) by the incubation in thermostat in water saturated atmosphere with 5%
CO, at 37°C in the growth medium 199 (SDM “Bio-Test-Laboratory”, Ukraine)
which contained 10% fetal calf serum warmed at 56°C within 30 min, 25 mM
HEPES (“SIGMA”, USA), 100 U/ml kanamycin up to optimal cell number (2.0—
4.0)x10* cells/cm’.

The cells have been removed from the nutrient medium using a mixture of
trypsin-EDTA and washed by fresh nutrient medium. The total cells number and
percentage of viable cells have been assessed using staining by 0.3% trypan blue
solution.

The eukaryotic cells have been treated by vaccines preparations within 18
hours under the cell titer 5%10° cells/ml for both IMR-32 and MDVK cell lines.

The quantity of vaccine preparations in the samples was 20% by volume.

For positive control samples obtaining IMR-32 and MDVK cell cultures
have been treated within 18 hours by 1 mM N-nitrosomethylurea — well known
mutagen for positive control preparation.
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As negative control samples the intact cell cultures have been used. The cells
of negative controls have been grown up to the cell titer 5x10° cells/ml at 37°C
within 24 hours.

The genotoxic influence of vaccines under modulation of in vivo conditions
using metabolic activation at the presence of S9 microsomal fraction has been also
studied. It is necessary for registration of direct and indirect mutagens, which
activity 1s determined by the formation of genotoxic metabolites. In the
experiments with metabolic activation the incubation mixture contained: 500 pl of
the medium, 200 pl of the cell suspension, 200 ul of the investigated vaccine
solution and 100 pl of S9 microsomal fraction.

For estimation of the vaccines genotoxicity by the Comet assay method in
alkaline conditions the micropreparations have been made as describe below.
Micropreparations were formed on the microscopic slides with agarose plate (1%
agarose gel of normal molten agarose (Tme <65 °C)), on which 60 pl of treated cell
suspension and 60 pl of 0.5% agarose gel have been spread. On the next stage
slides with immobilized in agarose preparations were immersed in freshly prepared
cold lysis solution (10 mM Tris-HCI (pH 10.0), 2.5 M NaCl, 100 mM EDTA-Na,,
1% Triton X-100 and 10% DMSO) for 3 hours at 4 °C. After finishing the lysis
procedure the slides were placed in a horizontal gel electrophoresis tank filled with
fresh cold electrophoresis solution (300 mM NaOH, 1 mM EDTA-Na,, (pH>13.0),
4°C) for the alkaline DNA denaturation (20 min under switched off apparatus).
Distribution of denatured DNA has been conducted by gel-electrophoresis during
200130 min under field strength 1 V/cm and current intensity not more than 250
mA. The preparations have been fixed using 70% ethanol solution during 15 min
after electrophoresis finishing. Obtained micropreparations have been stained by
acridine orange fluorescent dye within 30 min. “DNA-comets” have been
visualized using fluorescent microscope “LUMAM R8” (exciting filter 490 nm,
dichroic mirror 510, reflective filter 530 nm, magnification X200—400).

Visual analysis of “DNA-comets” has been provided. For each
micropreparation 200 “DNA-comets” without “tails” overlays have been analyzed.
Herewith the “DNA-comets” have been divided on 5 relative types with
appropriate number from 0 to 4 for each “DNA-comet” (Fig.1).

The level of DNA damage in this case has been defined like “DNA-comet”
index (IDNA), which calculated by the formula:

I  =(0n +1n +2n +3n_+4n )/X, where
DNA 01 T2 773 T4

non,— number of each type “DNA-comets”, ¥ — sum of “DNA-comets”.

The experiments have been done in two parallels. Statistical analysis of
obtained results has been performed comparing the indexes of DNA damage in
experimental and control groups. The data of two replications have been combined
and average parameter for each group has been calculated. Statistically significant
high indexes of DNA damage (data close to positive control) serve as criteria of
positive result. The differences p<0.05 were considered as significant.
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Fig. 1. “DNA-comets” with different level of DNA damage

Results of research and discussion. The investigations of the veterinary
vaccines’ genotoxic properties using test cultures of eukaryotic cell lines IMR-32
and MDVK allow certify the following effect.

When using the Comet assay method in alkaline conditions for testing of
veterinary vaccines’ genotoxicity the electrophoretic tracks of “DNA-comets” type
have been obtained in the positive control samples, where IMR-32 (Fig. 2) and
MDVK (Fig. 3) cell cultures have been treated by 1 mM N-nitrosomethylurea.

Fig. 2. Electrophoretic images of DNA-comets for the positive control sample
of IMR-32, where cells have been treated by 1 mM N-nitrosomethylurea

Fig. 3. Electrophoretic images of DNA-comets for the positive control sample
of MDVK culture, where cells have been treated by 1 mM N-
nitrosomethylurea
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In the negative control samples the electrophoretic tracks of “DNA-comets”
type have been absent. Only intact nuclei of eukaryotic IMR-32 and MDVK cells
have been observed (Fig. 4, 5).

Fig. 4. Electrophoretic images of IMR-32 cells intact nuclei (negative control)

Fig. 5. Electrophoretic images of MDVK cells intact nuclei (negative control)

Table 1 demonstrates the parameters of genotoxic influence for the
investigated veterinary vaccines compared with positive and negative control
samples under the conditions where eukaryotic cells of IMR-32 line have been
used like test culture.

Table 1
The genotoxicity indexes of the investigated veterinary vaccines compared
with positive and negative control samples using IMR-32 cells like test culture

Number of Genotoxicity Gen.otox1c1ty
Name of . . index
. . . viable index
investigated vaccine ° « »
cells, % « » . A
DNA with $9 usage
“Colisan” 87 0.21+0,02 0.34+0,04
“ColisantAgNP” 86 0.33+0.04 0.32+0.05
“Actinocolisan Nadiya” 91 0.34+0.03 0.23+0.01
“Actinocolisant AgNP” 90 0.14+0.01 0.25+0.03
“Velshicolisan” 92 0.12+0.01 0.23+0.01
“Velshicolisan+ AgNP” 92 0.18+0.01 0.32+0.04
“Actinosan” 88 0.23+0.01 0.21+0.01
“ActinosantAgNP” 88 0.25+0.04 0.22+0.01
“Multibovisan” 90 0.23+0.01 0.22+0.01
“Multibovisan +AgNP (1%)” 90 0.31+0.03 0.24+0.01
“Multibovisan +AgNP (0.5%)” 91 0.17+0.03 0.27+0.02
Negative control 92 0.17+0.03 0.17+0.02
Positive control 88 1.94+0.11 2.3440.12
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According to the data of Table 1, all investigated veterinary vaccines were
not genotoxic even under the modulation of in vivo conditions in which the
metabolic activation system has been used.

Table 2 shows genotoxicity indexes for the investigated veterinary vaccines
in compare with positive and negative control samples, which have been
determined using MDVK cells as test culture in Comet assay analysis.

Obtained results demonstrate the absence of genotoxic influence of all
investigated vaccines both under the conditions in vitro and in the experiments
with using of metabolic activation system (table 2). The genotoxicity indexes
o> for all investigated veterinary vaccines were at the level of negative control

parameters.
Table 2
The genotoxicity indexes of the investigated veterinary vaccines compared
with positive and negative control samples using MDVK cells like test culture

Number of Genotoxicity Genotoxicity
Name of viable index index
investigated vaccine cells d » «IDN R

(%) DNA with S9 usage

“Colisan” 90 0.33+0.03 0.75+0.03
“Colisan+AgNP” 90 0.44+0.02 0.74+0.04
“Actinocolisan Nadiya” 90 0.36+0.01 0.56+0.04
“Actinocolisan+AgNP” 91 0.45+0.02 0.61+0.02
“Velshicolisan” 92 0.49+0.04 0.59+0.03
“Velshicolisan+AgNP” 91 0.61+0.03 0.57+0.01
“Actinosan” 90 0.57+0.02 0.68+0.02
“ActinosantAgNP” 90 0.48+0.02 0.67+0.02
“Multibovisan” 91 0.51+0.02 0.76+0.01
“Multibovisan +AgNP (1%)” 91 0.48+0.04 0.79+0.01
“Multibovisan +AgNP (0.5%)” 91 0.59+0.04 0.71+0.01
Negative control 91 0.36+0.01 0.56+0.04
Positive control 90 2.28+0.18 2.71£0.15

Conclusions and prospects for further research. By the Comet assay
method using IMR-32 and MDVK cell cultures the absence of genotoxic influence
for vaccines  “Colisan”,  “ColisantAgNP”,  “Actinocolisan = Nadiya”,
“ActinocolisantAgNP”, “Velshicolisan”, “VelshicolisantAgNP”, ‘“Actinosan”,
“Actinosant+AgNP”, “Multibovisan”, “Multibovisan +AgNP (1%)”, “Multibovisan
+AgNP (0.5%)” has been revealed.

Studied veterinary vaccines are also not genotoxic in the experiments, where
in vivo conditions have been modulated using the metabolic activation system.

Investigated veterinary vaccines are biosafe according to the genotoxicity
parameter.

Fulfilled investigations open perspectives for next improvement of the
system for estimation of domestic immunobiological preparations’ safety
according to the parameters of their influence on animals’ genetic apparatus.
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OLHEHKA TEHOTOKCHUYHOCTHU TIIPEIIAPATOB BETEPHUHAPHBIX
BAKIHUH «Kouaucan», «Kommcan+AgNP», «AxkTuHokomncan Haausp», KAKTHHOKOJIMCAH+
AgNP», «Beabmmkoaucan», «Beabmukoaucan+ AgNP», «AKTHHOCAH», «AKTHHOCAH+
AgNP», «MyabTudoBucan», «MyabtudoBucan+ AgNP (1%)», «MyabTuéoBucan+ AgNP
(0,5%)» / Poixenko I'.®., I'opbatiok O.U., Aunpusmyk B.A., XKosuup A.M., [Isi0koBa C.H.,
Pesnnuenko JI.C., I'pyzuna T.T.

Tecmuposanue eaxkyun in Vitro no napamempy 2eHOMOKCUYHOCMU  AGJISIENCSl
Ype38bIUAIHO UHDOPMAMUBHBIM U 8bICOKONPOSHOCIMUYHBIM, HOCKOILKY NO380JI51em NpeocKa3ams
3710Ka4ecmeeHHoe nepepoxcoeHue  IYKapuomuieckux Kiemok, a 6 ciayuae uzmenenuti /{HK 6
NOJI0BbIX KNEMKAX HCUBOMHBIX — ONACHOCMb 015 300p08bs homomkos. Memooom J{HK-komem 6
WENIOYHBIX YCA0BUSAX C UCNONIb308aAHUEM dyKapuomudeckux kiemok aunuu IMR-32 u MJ[BK
NOKA3aHO OMCYMcmeue 2eHOMOKCUYECKO20 OeliCmeUus npenapamos 6emepuHapHux 6aKyuH
«Konucan», «Konucan+AgNP», «Axmunoxkorucan Haousy, «Axmunoxonrucan+AgNP»,
«Benvwukonucany, «Benvwurxonucan+AgNPy, «Axkmunocany, «Axmunocan+AgNP»y,
«Mynemubosucany, «Mynemubosucan+AgNP(1%)», «Mynomubosucan+AgNP(0,5%) ».
Ycemanosnena 6ezonacnocms  uccie0o8aHubix 8aKyur no napamempy 2eHOMOKCUYHOCMU U npu
MOOEeNUpPoBaHUuY yCio8uil in vivo ¢ UCNOIb308AHUEM CUCMEMbl MemadOonuUYecKol aKkmueayuu
(mMuxkpocomanvrou gpaxyuu S9).

Knrouesvie cnosa: 2enomoxcuunocms, eemepuHapHvle 8akyunvl, memoo {HK-komem,
KYIbmypa Kiemok, 6uobe3onachocme.

OLIHKA T’EHOTOKCHUYHOCTI IPEITAPATIB BETEPUHAPHUX BAKIIUH
«Koaican», «Koaican+AgNP», «AkTtunokomdican Hagisn», «AxkTuHokojJican+AgNPy,
«BeapmmkoJgican», «Beabmmkosican+AgNPy», «AkTHHOCAH», «AKTHHOCAH+AENP»,
«MyabTHOOBican», «MyJabTudoBican+AgNP (1%)», «MyabTudoBican+AgNP (0,5%)» /
Pwxenxo I.®., Topbaroxk O.I.,, Asgpismyxk B.O., Xosaip O.M., HubkoBa C.M.,
Pezniuenxo JI.C., I'py3ina T.T.

Tecmysanus 6akyun Ha 2eHOMOKCUYHICMb [N Vitro (30amHicmb SUKIUKAMU NePEUHHI
yurxooocenns /[HK) € naozsuuaiino ingpopmamuenum ma 6ucokonpoSHOCMUYHUM OCKIIbKU MAKIL
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O0aui 0aromv MOMCIUBICIMb NepeddauUmu 310KiCHe NePePOONCeHHs eyKapIOMUYHUX KIIMUH, d 8
pasi 3min J[HK y cmamesux xknimuumax meapun i Hebezneky 0nsi 300po8’si Hawjaokie. Memoro
pobomu 6yna oyiHKa 2eHOMOKCUYHOCHI iNn Vitro npenapamis éemepunapHux eaxyun «Konicany,
«Konican +AgNP», «Axmunokonican Haodisy, «Axmunokonican +AgNPy», «Benvwuxonicamy,
«Benvwukonican  +AgNP», «Axmunocan», «Axmunocan +AgNPy», «Mynomubogicany,
«Mynomubosican +AgNP (1%)», «Myrvmubogican +AgNP(0,5%)». Oyinky eenomoxcuuHocmi
npenapamie 6emepuHapHux 6akyur 30iticHiosanu in vitro memooom J{HK-komem 6 nyschux
YMOB8aAX 13 3acmMocy8anHam eykapiomuynux kaimun jaini IMR-32 (netipooracmomu) ma M/IBK
(Kyromypu Kuimun Hupku menamu). [na peecmpayii Oii npamux i Henpamux MymaceHis,
AKMUBHICMb AKUX NOB A3AHA 3 YMBOPEHHAM 2eHOMOKCUYHUX Memabonimie, nposooulu maxKoic
mecmy68aHHs 3 BUKOPUCIAHHAM MemaboNiyHoi akmueayii 6 NpUcCymHoCmi MIKPOCOMANbHOL
dpaxyii §9. Memooom JJTHK-komem 6 nyxicHUX yM0O8aX NOKA3AHA GIOCYMHICMb 2eHOMOKCUYHOT
0ii" docnidxcysanux eemepunapuux eaxkyun «Konicany, «Konican +AgNP», «AxmuHnokonicaun
Haoiay, «Axmunokonican+AgNPy, «Benvuwuxonicany, «Benvwuronican+AgNP»,
«Axmunocan», «Axmunocan +AgNPy», «Myromubosicany, «Myromubosican+AgNP(1%)»,
«Mynomubosican +AgNP(0,5%)». /locriooscysani éemepunapHi 6aKyuru € He 2eHOMOKCUYHUMU
MaKoxc I 8 eKcnepumMeHmax, HaOIUdNCeHux 00 YMO8 in Vivo, 3a GUKOPUCMAHHA CUCmeMU
Mmemaboniunoi akmusayii. Jlocniodceni semepunapHi 8akyuHu € 6iobe3aneuHumMu 3a NOKA3HUKOM
2eHomokcuunocmi.  Bukonani  O0ocniodcennsi  8i0Kpusaiomv — nepcnekmuu  nooaibuio2o
VOOCKOHANIEHHS CUCeMU OYIHKU Oe3neYHOCmi SIMYUZHAHUX IMYHOOION02IYHUX Npenapamis 3d
NOKA3HUKAMU IX NIUSY HA 2eHeMUYHUL anapam meapuH.

Knrouoei cnoea: zemomokcuunicmv, eemepunapui eakyunu, memoo JHK-komem,
KyIbmypa KiimuH, 06iobesnexa.
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EVALUATION OF CYTOTOXICITY OF VETERINARY VACCINES
“Colisan”, “Colisan+AgNP”, “Velshicolisan”, “Velshicolisan+AgNP”,
“Actinosan”, “Actinosan+AgNP”, “Multibovisan”, “Multibovisan +AgNP
(1%)”, “Multibovisan +AgNP (0,5%)”

Research  efforts  regarding  veterinary  vaccines “Colisan”,
“Colisan+AgNP”,  “Velshicolisan”,  “Velshicolisan+AgNP”,  “Actinosan”,
“Actinosan+AgNP”, “Multibovisan”, “Multibovisan ~ +AgNP  (1%)”,

“Multibovisan +AgNP (0,5%)” showed a low level of their cytotoxic effect. The

results of cytotoxicity testing of vaccines regarding parameters of viability of

passaged eukaryotic cells of line L929. Using microscopic analysis of cell
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