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IN VIVO EVALUATION OF GENOTOXICITY OF “MULTIBOVISAN”
VETERINARY VACCINE

In vivo vaccine genotoxicity estimation (assessment of DNA-damages) is informative and
highly prognostic because of the possibility to predict the malignant degeneration of the eukaryotic
cells as well as the level of risk for the posterity health in the case of essential changes in the DNA
of animal reproductive cells. Comet assay based on the registration of differences in migration of
lysed cells DNA and its fragments in the constant electric field. DNA breaks was found to interrupt
the structural organization of chromatin, which leads to the relaxation of DNA and formation of its
fragments. Alkaline gel-electrophoresis of isolated eukaryotic cells (Comet assay) in vivo has
shown the absence of genotoxic influence of “Multibovisan” vaccines on the laboratory rabbits.
According to the genotoxicity criteria, the studied vaccine is considered to be biosafe.
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Introduction. Vaccine genotoxicity estimation in vivo is highly prognostic
because of the possibility to predict the malignant degeneration of the eukaryotic
cells as well as the level of risk for the posterity health in the case of essential
changes in the DNA of animal cells. At the present stage of investigations, in vivo
Comet assay in alkaline conditions is a sensitive, quick and informative method for
the estimation of genotoxicity of different chemical substances and physical agents
[1, 2]. It is based on the registration of differences in migration of DNA and its
fragments in the constant electric field wherein cells are lysed. DNA breaks interrupt
the structural organization of chromatin, which leads to the relaxation of DNA and
formation of its fragments. Alkaline treatment of lysed cell preparations stimulates
untwisting of DNA duplex and allows individual threads to migrate in the electric
field independently. Under such conditions, DNA migrates to the anode, forming the
electrophoretic track that looks like the comet tail, whose parameters are depend on
the level of DNA damage encountered [3, 4].

The goal of the work was the in vivo estimation of genotoxicity parameters for
“Multibovisan” vaccine.

Materials and methods. For the in vivo estimation of genotoxicity of
“Multibovisan” vaccine, rabbit males have been used.
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All experiments with laboratory animals have been carried out in compliance
with “Guide for the Care and Use of Laboratory Animals™.

Rabbits were injected subcutaneously with 2 ml of “Multibovisan” vaccine.
Vaccination was performed twice, according to the specification of the vaccine.

Experimental group consisted of 3 animals. The animals were kept in the
vivarium in accordance with the appropriate sanitary regulations on a standard diet
with 12-hour light regime and free access to food and water.

The level of DNA damage has been estimated by the Comet assay (alkaline
gel-electrophoresis of isolated eukaryotic cells) [5, 6]. Cell isolation from liver,
kidneys, spleen, bone marrow, heart, lungs, testicles and muscles of the hind limbs
has been performed according to standard protocols [7].

Micropreparations were formed on the microscopic slides with agarose plate
(1% agarose gel of normal molten agarose (Tmeiing < 65°C)), on which 60 pl of the
treated cell suspension and 60 pl of 0.5% agarose gel have been spread. Then, slides
were immersed in the freshly-prepared cold lysis solution (10 mM Tris-HCI1 (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, slides were placed in a horizontal
gel electrophoresis tank filled with the fresh cold electrophoresis solution (300 mM
NaOH, 1 mM EDTA-Na,, (pH>13.0) for the alkaline DNA denaturation (with the
tank being switched off for 20 min). Distribution of the denatured DNA has been
carried out by gel-electrophoresis during 20- 30 min at the field strength 1 V/cm and
current intensity no more than 250 mA. After electrophoresis, preparations have been
fixed by 70% ethanol solution during 15 min. Subsequently, they have been stained
by an acridine orange fluorescent dye for 30 min. DNA comets have been visualized
using a fluorescent microscope “LUMAM R8” (exciting filter 490 nm, dichroic
mirror 510, reflective filter 530 nm, magnification X200—400).

For each micropreparation, 200 DNA comets without the tail overlays have
been analyzed. DNA comets have been divided on 5 relative types with an
appropriate number of 0 to 4 for each comet (Fig.1).

Fig. 1. DNA comets of different levels of DNA damage: 0 — electrophoretic
tracks of the DNA comet of O-type; 1 — electrophoretic tracks of the DNA comet of 1-type; 2 —
electrophoretic tracks of the DNA comet of 2-type; 3 — electrophoretic tracks of the DNA comet of
3- type; 4 — electrophoretic tracks of the DNA comet of 4-type.

The level of DNA damage has been characterized by the DNA-comet index
IDNA, determined according to the formula:
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IDNA= (0n0+1n1+2n2+3n3+4n4)/2, where
nn,— number of DNA comets of each type, £ — their total number.

Two parallel series of the experiments have been done. Statistical analysis of
results obtained has been performed by comparing the indexes of DNA damage in
experimental groups with those known from the experiments in vitro (positive and
negative controls) [8]. The data of two replications have been combined and the
average parameter for each group has been calculated. Statistically significant high
indexes of DNA damage (data close to positive control) serve as criteria of a positive
result. The probability differences of p < 0.05 were considered as significant.

Results of research and discussion. The in vivo evaluation of the
“Multibovisan” veterinary vaccine genotoxic properties allowed to reveal the
following effects. When using the Comet assay method in alkaline conditions for
testing the “Multibovisan” genotoxicity, electrophoretic tracks of the DNA comet
typical of the genotoxic influence on the eukariotic cell, as shown in Fig. 2, have not
been observed.

Fig. 2. Electrophoretic images of DNA-comets showing the genotoxic influence
on the eukariotic cell. The longer tail, the greater level of DNA damage.

Electrophoretic images of Fig. 3 provide clear evidence that in all the samples
of the target organs, such electrophoretic tracks were missing, indicating the absence
the genotoxic influence on the eukariotic cell.

Parameters of the genotoxic influence of veterinary vaccine “Multibovisan” in
vivo on the target organs of rabbits, determined by the Comet assay, are provided in
table 1.

The obtained genotoxicity indexes IDNA are close to those of the negative

control (0.17£0.03 or 0.36+0.01), which have been determined under the conditions
in vitro by the Comet assay, whereas the positive control gives the values of
1.94+0.11 or 2.28+0.18 [8].
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Fig. 3. Electrophoretlc images of intact nuclei of cells: A - hver, B — spleen, C —
kidneys, D — bone marrow, E — heart, F — lungs, G — testicles, H — muscles of the hind limbs.

Table 1
The genotoxicity indexes of “Multibovisan” veterinary vaccine
Target organ Genotoxicity index «IDNA»
Liver 0,21+0,02
Kidneys 0,41 +0,03
Bone marrow 0,67+0,03
Heart 0,33+0,03
Spleen 0,44+0,01
Lungs 0,39+0,03
Testicles 0,43+0,04
Muscles of the hind limbs 0,29+0,03

Conclusions and prospects for the further research. By the Comet assay
method in vivo, absence of the genotoxic effect of “Multibovisan” vaccine, has been
shown.

According to its genotoxicity parameter, the investigated veterinary vaccines
are considered to be biosafe.

The investigations fulfilled open wide perspectives for the future improvement
of methods for the estimation of safety of immunobiological preparations for
domestic animals, based on the parameters of their influence on the genetic

apparatus.
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OLLIEHKA IF’EHOTOKCUYHOCTH BETEPUHAPHOM BAKIMHbI
«MYJbTUBOBUCAH» IN VIVO |/ Isi6xoBa C.H., Pesanuenxo JI.C., I'py3una T.I'., Peokenko
I".®., I'opb6atiok O.U., Aumpusiiyk B.A., XXosuup A.M., Pynoii A.B., Trotton. C.H.

Oyenka eeHomoKCUYHOCMU 8aAKYUH in vivo (oyeka ypoeHs nospedcoenuti /[HK) sensemcs
UHGOPMAMUBHOU U BLICOKONPOSHOCMUYHOU, NOCKOIbKY NO380.J15em NPedCKA3amb 3/10KA4eCmMEeHHOe
nepepodicoerue KApuoOmudeckux Kiemox, a makice npeockazamov YpoeeHb pucka O0Jisi 300P06bs
nomomcmea 6 ciyuae cywecmeenHnvlx usmenenuii 6 JJTHK nonosvix xnemox swcugsomuwlx. Memoo
JHK xomem ocnoean Ha pecucmpayuu pasiuvuii muepayuu Hamusnou /JHK u ee ¢paemenmos
JUBUPOBAHHBIX KIEeMOK 68 NOCMOAHHOM 3aekmpudeckom none. Paspvievr JIHK napywarom
CMPYKMYPHYIO OP2AHU3Ayulo Xpomamurna, npugoosm k penrakcayuu J[HK u ¢opmuposanuro
dpaemenmos. Memoodom wenounozco eenv-s1eKkmpopopeza U30AUPOBAHHBIX IYKAPUOMUYECKUX
kiemok ([[HK komem) in vivo noxkazHo omcymcmeue 2eHOMOKCUYECKO20 GIUAHUS BAKYUHDbL
«Mynomubosucany Ha opeanusm 1aOOPaAMOPHLIX KPOIUKO8. B coomeemcmeuu ¢ Kpumepusmu
2EHOMOKCUYHOCMU, U3YYeHHAs 8akyuna «Myrbmubosucany — 6uobezonacHha.

Knrouesvie cnosa: «Mynvmubosucany, eenomokcuunocms, memoo JHK xomem, wenounoi eenv-
INeKmpogope3, U30IUPOBAHHbLE IYKAPUOMUiecKue Kiemku, o6uobe3onacHocme.

OIIIHKA IF'EHOTOKCHUYHOCTI BETEPUHAPHOI BAKIIMHU
«MYJIbTUBOBICAH» IN VIVO /| JlubkoBa C.M., Pesniuenko JI.C., I'pyzima T.I'.,
Pwxenxo I'.®., T'opbatiok O.1., Auapismryk B.A., XKXosuip O.M., Pynoii O.B., Trotion C.M.

l'enomoxcuunicms (30amuicme @uxkIuKamu nepeunHi yuwikoodcenns /[HK) eemepunapnoi
BAKYUHU — NOKA3HUK, AKUL  0e3nocepedHb0  Xapakmepusye  0iobe3neuHicms — makozo
IMYHODIONI02TUHO20 npenapamy OJisi 2eHemu4Ho2o mamepiany meapuH. TecmysanHs GaKyuH Ha
2EHOMOKCUUHICMb N VIVO € HA038UUAIHO BANCIUBUM O/ NPOSHO3YBAHHS NOMEHYIIHOI MYMAa2eHHOT
Oii maxux eemepunapHux npenapamis. Haozeuuaiino uymausum  memooom  OYiHKU
eenomokcuunocmi € memod J[HK komem 6 ayxcHux ymosax (nydcHull 2eib-enekmpoghopes
[301bOBAHUX eYKAPIOMUYHUX KIIMUH), CYymb 5K020 NOasAeae y peecmpayii iOMiHHOCMeU 8
enekmpogopemuuniti pyxausocmi Hamuenoi i nowkoodxcenoi /JHK. Ilpu yvomy popmyemuvcs
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eekmpogopemuuHull o, Wo Ha2adye «X8icm KomMemuy, napamempu K020 3a1excams 6i0 pieHs
nowkoodcennss oocnionoi [JJHK.  Memoiwo pobomu Oyra oyinka 2eHOmMOKCUYHOCMI in Vivo
semepunapnoi eaxyunu «Mynomubogicany memooom JHK xomem 6 nyocuux ymoeax. B
eKcnepumenmi in Vivo GUKOPUCMOBYBANU CAMYIE JAOOpAmMoOpHUX KpOJi8, SAKUM OBOKPAMHO
niowKipHo 68oounu eaxkyuny «Mynomubogican» 6 06’emi 2 ma. I3 opeanie ma mKaHuM 3a0uUmMux
Kponie euoinsiniu Kiimuwu ma awnanizyeaiu memooom J[HK komem pigeHb nowKoO#CeHb
2eHemuyHo2o anapamy Kiimun meaput. Ilokasano, wo eakyuna «Mynvmubogicany, He npoasiand
2EHOMOKCUYHOI Oli 6 KIIMUHAX NeYIHKU, HUPOK, cepys, le2etb, Cele3iHKU, CIMEHHUKIB, KICIMK0B8020
MO3KY ma M 5316 3a0Hix Kinyieok. Omoice, 00caiodceHa eemepuHapHa BaKyuHa € 6iobe3neyHor 3a
NOKA3HUKAMU 2eHOMOKCUYHOCHI In VIVO.

Knrwouoei cnosa: «Mynomubosicany, cenomoxcuynicms, memoo [JHK komem, nysxcHutl 2enb-
eekmpoopes, i301b068aHi eyKapiomuuti K1imuru, 6iobe3neyHicme.
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ANTIMICROBIAL ACTIVITY ESTIMATION OF EXPERIMENTAL
COPPER NANOPARTICLES

The article presents results of physical and chemical characteristics and estimation of
antimicrobial activity of experimental substance of spherical 20 nm copper nanoparticles. There
were tested 9 pathogen strains of different genus for CuNP antimicrobial activity estimation. High
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