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Summary: In in vitro-cultivation and infection of cells from the mammalian cell line
EBTr, derived from embryonic bovine trachea, with low initia titers of the DNA
vaccine avian pox vira strains FK and Dessau, pathological changes in the inoculated
cells were not observed or they were dlight. On the other hand, differences between
the cells from this line were observed independently of presence or absence of virus
infection and they were probably due to their further differentiation. These results
indicated that, so applied, the used heterologous for mammals and/or mammalian cells
vaccine virus strains, are probably non-pathogenic for them. In agreement with
literature data, such safe viral strains might be used for transduction of genes in in
vitro- and/or ex vivo-cultivated stem/progenitor cells, by obtained on their bases virus
gene constructs.
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1. INTRODUCTION

The most important approaches currently utilizing stem and/or
progenitor cells are gene therapy and tissue engineering [3, 4]. The
evidence purporting the differentiation of their into different cell
lineages and evaluate the utility of these cells as cellular vectors for
treating malignant diseases, has been reviewed [5-8, 12, 13, 15].

Many literature data have suggested the potential of virus-based
vectors for the development of various therapeutic strategies [5-8,
12]. The different mechanisms of application of gene constructs Ad-
IGFBP3 and SCH66336, based on adenoviral genomes, on cancer
cells, have been found to increase their apoptosisin vitro and in vivo,
and at the same time — to decrease the expression of genes, which
has been proven as activators of the process of programmed cell
dead, in these cells. Besides that, these gene constructs haven't
induced detectable cytotoxicity in norma cells [5]. These results
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have been supported by the date, according which gene construct Ad-
dnp85alpha, also based adenovirus genome, has significantly
inhibited proliferation of cell lines, derived from human non-small
cell lung cancer (NSCLC) [5-8, 12].

In this aspect, the aim of the present work was to prove the safety for
mammals of heterologous for them vaccine vira strains, and in this
way — a possibility for preparing on their basis of necessary for
transduction of genes in undifferentiated stem/progenitor cells from
mammals, gene constructs.

2. MATERIALS AND METHODS

Cells from the mammalian cell line EBTr, derived from embryonic
bovine trachea, have been used [1, 11]. Cultivation was performed in
a humidified 5% CO,/95% air incubator at 37°C. Cells (in initia
volume 22x10° on 1 ml cultural fluid) were routinely grown in a
growth medium, a combination of Minimal Eagle’s Medium (MEM)
(Sigma) and Dulbecco’ s Modification of MEM (DMEM) (Sigma), in
ratio 1:1, supplemented with 5% normal bovine serum (Sigma), and
a respective antibiotics in volumes (100 IU/ml Penicillin and
100 pg/ml Streptomycin) (Sigma) were added. So cultivated, cells
were inoculated after 24 hours in 24-well plates (24 Nunclon; Space
Sever Flow Lab.; Linbro), as semiconfluent monolayers, with the
avian DNA vaccine pox viral strains FK (fowl) and Dessau (pigeon).
The used initial infectious virus titers (equivalent of reciprocal
values of the respective dilutions of the initial virus suspensions),
were measured in 50% cell-cultural infectious doses on 1 ml cultural
fluid (CCIDsy/ml). After absorption for 45 minutes at room
temperature, the monolayers were washed three timeswith 1 ml on a
well of phosphate buffered solution (PBS, pH 7.2) and 1ml on awell
of supporting medium, a combination of MEM (Sigma) and DMEM
(Sigma) in theratio 1:1, supplemented with 2% normal bovine serum
(Sigma), was added. Controls were aways included and similarly
processed. These preparations were observed under invert
microscope Televal at 24-hour intervals.

3. RESULTS AND DISCUSSION

In consequent cultivation of vaccine avian pox virus strains in cell
cultures from the embryonic line EBTT, in every passage a decrease
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of the in the pathological changes in the inoculated cells has been
observed (Table 1). This result was probably due to attenuation in
their consequent passages, and it was in agreement with the literature
data[9, 14].

Table 1. Degree of pathological changes in cells from embryonic
mammalian line EBTr after viral inoculation with non-diluted virus
suspension (10° CCIDsy/ml) of the vaccine avian pox vira strains.

Vacaine virus Number (_)f passages on | Degree qf pathpl ogicd
Srains embryoni c mammalian |changesin the infected
cell line EBTr cells after
FK 1 3- 4+
Dessau 1 1+
FK 2 3-4+
Dessau 2 1+
FK 3 3-4+
Dessau 3 1+
FK 4 4+
Dessau 4 +
FK 5 4+
Dessau 5 1-2+
FK 6 4+
Dessau 6 1-2+

In using of comparatively low initia infectious titers for both strains
— 10° CCIDsy/ml (comparatively high delusions, respectively —
10 CCIDsy/ml) of viral suspensions (Table 2), pathological changes
in the infected cells weren’t observed or they were slight.

The observed lacking or low pathological changes in the inoculated
cells, in using of low initial viral titers, supposed that, the used
heterologous for mammals and/or for mammalian cells virus strains
are probably non-pathogenic for them (Table 3).

The observed changes between the cells from the cell line were
observed independently of presence or absence of virus infection and
were probably due to further cell differentiation [10, 11]. The results
obtained confirmed the literature data for the safety of used for
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transduction of genes in stem cells viral gene constructs [2, 5-8, 10,
12,13, 15].

Table 2. Initial infectious titers of the used virus strains on heteroge-
nic for them cells of the embryonic mammalian cell line EBTY, re-
spectively on 72", 96™ and 120™ hours after viral inoculation of the
cells, measured in 50% cell-culture infectious doses on 1 ml cultural
fluid (CCIDsy/ml). Only the values on the last, 120" hour post ino-
culation are presented in the paper — 10°CCIDsy/ml, for both strains.

Hours after | Initial infectious titer of | Initial infectious titer of
inoculation | vaccine virus strain FK vaccine virus strain
(CCIDgy/ml) Dessau (CCIDgg/ml)
72 10° 10°
96 10° 10°
120 10° 10°

Table 3. Titration of vaccine avian pox virus strains FK and Dessau
on the cellsfrom line EBTr and degree of caused by them pathologic
changes (10-fold dilutions of the initial dilution 10° CCIDsy/ml for

both strains).
Hours post viral inoculation
Virus | Dilutions
strains |(CCIDsy/m) 24 48 72 9% 120 144 168 192
FK 10° - -T-T-T-T-T-T-
Dessau|  10° - - - -1 11
FK 10" A AR AR A
Dessau| 10" - - - -1 11
FK 10° N A AR AR AEaE:
Dessau| 107 - - -1 -1 -1 -1T-71-
FK 10° - | - A | - | -
Dessau| 10° - - -1 -1 -1 -1T-71-
FK 10" - | - A | | 4
Dessau| 10° - - -1 -1 -1 -1T-71-
FK 10° - | - A | 4
Dessau| 10° B
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4. CONCLUSION

The observed differences between the cells from the used embryonic
mammalian cell line were probably due to their further
differentiation. Hence, applied on the described way, the used
heterologous for mammals and/or mammalian cells vaccine virus
strains, are probably non-pathogenic for them. Such safe vira strains
could be convenient as an initidl material for possible future
applications in gene-engineering manipulations, like transduction of
genes in in vitro- and/or ex vivo-cultivated stem/progenitor cells
from mammals, by prepared on their basis gene constructs. For both
aims, future studies are necessary.
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