ACTA VET. BRNO, 50, 1981: 8996

TITRATION OF THE SHOPE FIBROMA VIRUS IN VITRO

J. JERABEK, L. DEDEK

Department of Prophylaxis of Pig Diseases, Animal Breeding and Zoohygiene, University of
Veterinary Science, 612 42 Brno, and Bioveta, 683 23 Ivanovice na Hané

Received May 18, 1979

Abstract

Jetabek J., L. Dedek: Titration of the Shope Fibroma Virus in vitro. Acta_ vet.
Brno, 50, 1981: 89—96.

For titration of the Shope fibroma virus propagated in cell line RK 13 besides
rabbits also the cell culture line RK 13 may be used. Titration in vitro by both the
test tube method and micromethod in plates can replace the laborious titration in
rabbits employed up to now. The micromethod proved to be more advantageous
as it is simple and time-saving. Titration in vitro may be used to test any phase of
vaccine production, a fact important not only for vaccine standardization but also
for production economy.

Myxomatosis, vaccination, comparison, test tube method, micromethod.

Determination of the virus titer belongs to the test methods testing the vaccine against
rabbit myxomatosis. The vaccine made in CSSR from the Shope fibroma virus (SFV) replicated
in rabbits has been up to now titrated in these animals (M4dr et al. 1967; Cupera 1969; M4adr
1971). Along with the advantage of testing the vaccination virus in animal species for which the
vaccine is produced there is a disadvantage of using mostly. the final product for titration. In case
of unsatisfactory results obtained from titration the vaccine may not be used. Thus production
efficacy is decreased. Moreover, virus titration in rabbits is laborious and may yield. no standard
results. o

Data on successful SFV replication in cells isolated from rabbits with virus propagation being
accompanied by characteristic changes of the cell substrate employed (Padgett et al. 1962; Ver-
na and Eylar 1962; Hinze and Walker 1964, 1971; Woodroofe and Fenner 1965; Jacque-
mont et al. 1972; Kasza 1974; Zerbini et al. 1975; Crouch 1978) have led us to study the SFV
titration in vitro. The aim of the experiment was to. propose a simple SFV titration in vitro proce-
dure easy to use in each phase of vaccine production including control of the final product—lyophi-
lized vaccine against rabbit myxomatosis SFT (Shope fibroma virus propagated in tissue culture).

Materials and Methods

For titration 18 samples were used containing SFV propagated in rabbit kidney cell line RK 13,
Various virus passages (samples No. 2, 6, 9, 13, 16, 17) were verified, as well as vaccines prepared
from this virus before lyophilization (samples No. 8, 10, 11, 18), lyophilized vaccines SFT (samples
No. 1, 5, 7, 15, 19), lyophilized vaccines stored at + 4 °C (samples No. 3 and 12), and lyophilized
vaccine stored at room temperature (sample No. 4). Lyophilized vaccine prepared from SFV
replicated in rabbits was titrated, too (sample No. 14).

For titration in vitro both test tube and micromethod were used. Results of virus titration in
vitro were compared with those obtained in rabbits. As various volumes of virus were used (1 cm?,
0.05 cm® and 0.25 cm?®), for comparison of the titration results after determination of the virus
titer by the method of Reed and Muench (1938) the virus amount per 1 cm® volume was calcu-
lated.

Test-tube method
Titration indicates the viral dilution at which cytopathic effect occurs manifested by destruc-
tion of cell monolayer or hyperplasia of the infected cells (Fig. 1, 2, 3).
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Fig. 3
Test tube method. Control non-infected monolayer of the cell line RK 13. x 103.

Procedure

For virus titration test tubes with 3-to 5-day old monolayer of RK 13 line cells propagated in
the growth medium MEM (Eagle) were employed.

In the maintenance medium MEM (without serum) the diluted volume of the tested virus
was prepared (10! to 10~%/1 cm®). From each dilution the virus-containing medium, amounting
1 cm?, was inoculated into at least 4 test tubes with cell monolayer. The tubes were incubated at
36—37 °C.

For viral titer determination in lyophilized vaccine it is necessary to prepare the basic dilution
using water for tissue cultures, corresponding to the amount of undiluted viral suspension before
lyophilization (e. g. with lyophilized 4 cm® of harvestec' virus + 2 cm?® of lyophilic medium the
basic dilution is prepared by addition of 4 cm® water).

Evaluation of the test

The final evaluation was done on day 5 after inoculation of the monolayers. The dilution was
determined at which changes in cell culture had appeared. CPE consists of destruction of cell
culture (at lower dilution) and/or focal hyperplasia of cell monolayer (especially at higher dilutions).
For determination of the final titer both changes are of equal value.

Fig. 1

Test tube method. Vaccine dilution 101, Characteristic hyperplasia of cell monolayer and its
partial destruction. x 103.

Fig. 2
Test tube method. Vaccine dilution 10—%, Two characteristic confluent hyperplastic foci in the
monolayer. x 103.
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Fig. 4
Plate and micropipette employed in the experiments (Dynatech).

Evaluation of changes with the test tube method and micromethod does not differ:
+ 4+ + massive cytopathic effect (destruction of monolayer)

++4+  numerous hyperplastic foci

+ solitary hyperplastic foci

— no changes in monolayer.

For final evaluation all positive reactions were considered (4 to + -+ +).

Micromethod

This test also serves to determine the viral dilution at which CPE consisting of monolayer de~
struction or hyperplasia of the infected cells occurs (Fig. 5 and 6). For titration, sterile plates and
pipettes were used with drop magnitude of 0.05 cm?®. In the present experiment plates and micro-
pipettes of the Dynatech Company were used (plate No. M-29ARTL and pipettes No. M-17,
see Fig. 4).

Procedure

Cell suspension in growth medium (MEM 4 10 9% serum) was prepared (density of 400 000
to 600 000 cells per 1 cm?). The tested virus was diluted in the growth medium MEM. Each well
of the plate was filled with one drop (0.05 cm?®) of the growth medium. Invariably 4 wells were:
filled with one drop of undiluted virus and virus diluted at 10~ to 10-5. Into each well one drop
of cell suspension was added. The control wells contained 1 drop of cell suspension and 2 drops of
growth medium. The covered plate was incubated at 36 to 37 °C and maximum 5 % CO, con-
centration in an humidified atmosphere.

Evaluation of the test

The final dilution at which changes had occurred was determined under inversion microscope
on day 5. The same changes as with the test tube method were determined. With this method, too,
cell hyperplasia is massive so that for (4 ) one hyperplastic focus in the infected monolayer is
sufficient. After the viral titer determination in 0.05 cm?® it is necessary to add 1.3 log to obtain
the final result in 1 cm?®.
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Titration in rabbits

was simultaneously done with 2 animals employmg the method currently used in Czechoslo-
vakia (Jerébek 1980).

The virus titer was calculated in 0. 25 cma ‘and for the ﬁnal results to be expressed per 1cm?
0.6 log was added. .

Results and Discussion

Propagation of the Shope fibroma virus in cells of the RK 13 line is connected
with occurrence of specific changes in these cells. The fact that cell destruction
after the application of larger amounts of virus occurs (Fig. 1 and 5), and hyper-
plasia of the infected cells (Fig. 2 and 6) after inoculation of smaller amount of
virus (Jacquemont et al. 1972) is observed may be successfully used for SFV
titration in vitro. After inoculation of higher viral dilutions characteristic focuses
in the infected monolayer occur designated as focus-forming units (FFU)
(Crouch 1978). Both cell hyperplasia and destruction can easily be detected and
evaluated microscopically.

Table 1 shows that for titration of the Shope fibroma RK 13 cell line-propaga-
ted virus and for titration of the vaccine prepared from this virus both the test
tube method and micromethod may be employed. However, the micromethod
seems to be more advantageous as it is simple and time saving. Titration in
vitro proved to be at least as sensitive as titration in rabbits. This conclusion is

Fig. 5
Micromethod. Undiluted vaccine. Complete monolayer destruction. x 112,
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. “Fig. 6
Micromethod. Vaccine dilution 101, Characteristic hyperplastic foci of the monolayer. x 112.

Table 1
Titers of the Shope fibroma virus in log ID;,/1 cm?® after titration in rabbits and in vitro
Titration in vitro
sﬁf le Titration in rabbits -
test tube method | micromethod
1 —3.8 —3,9 N
2 —31 —4.3 N
3 —-3.7 —3.8 N
4 —4.0 —3.9 N
5 —4.9 © N —5.4
6 —4.1 N —4,8
7 —4.1 N iy —=5.0
8 —4.8 N —53
9 —3.4 ‘N —4.7
10 —4.6 N -5.0
11 —4.0 N —4.8
12 —4.0 N =57
13 4.0 —4.6 N
14 —4,9 —-3.6 N
15 ~4.2 —3.6 N
16 —4.1 —35 N ‘
17 —-4.1 ! —~35 N
18 —4.1 —4.0 —3.8
19 —4.1 —4.0 —4.5

N = not done
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in good agreement with the data of Padgettetal. (1962), Vernaand Eylar (1962),
Jacquemont et al. (1972).

The different results obtained by the three titration methods as given in Table 1
can, in part be due to recalculation per 1 cm3. With the sample 14 also fairly non-
-homogenic suspension prepared from the SF virus propagated in rabbit skin
for vaccine preparation may play a role. This view is also supported by the fact
that with the remaining titrations where SFV propagated in cell cultures was
employed, the results obtained by titration in vitro in majority of cases correspon-
ded well with those obtained by titration in rabbits, with titres in vitro somewhat
higher. :

On basis of the present results it can be stated that the proposed procedure of
vaccination virus titration in vitro can be used at each phase of the vaccine pro-
duction including the final product control. Titration in vitro makes possible a very
good vaccine standardization. Replacement of virus titration in rabbits by titra-
tion in vitro provides standard results and reduces costs of animal keeping. Titra-
tion (1in vitro can also be employed to test the vaccines incorrectly handled and
stored.

Titrace viru Shopeho fibromu in vitro

K titraci viru Shopeho fibromu pomnoZovaného na bunéfné linii RK 13 je
moZno kromé kralikei pouzit i bunéné kultury linie RK 13. Titraci in vitro, at jiZ
ve zkumavkich nebo mikrometodou na panelech, je moZno nahradit dosavadni
titraci na kralicich. Pro jednoduchost a malou pracovni ndro¢nost je vhodnéjsi
mikrometoda. Titraci in vitro je moZno ovéfovat jednotlivé faze vyroby vakciny,
coZ je vyznamné nejenom z hlediska standardizace vakciny, ale i z hlediska eko-
nomického.

Turposanue dubpomer IIloyna e mpobupxe

Ilna turpoBanus Bupyca dubpomst loyma, pasMHOKEHHOrO Ha KIETCUHOM JH-
muu PK 13 MOXHO MOMHMMO KPOJIMKOB HCIIOJIb30BaTh TAaKXKe KJIETOYHBIE KYJBTYPBL
aunuu PK 13. Turposanmmem in vitro — B npobupKe Hix MHKPOMETOLOM
Ha HaHeJIfAX — MOXKHO 3aMEHUTb CYIIeCTBYIOIliee MO CHX IOp TUTPOBaHME Ha KpO-
auKax. Bojee BEITONHBIM ABIAETCA MUKPOMETON WM3-3a NPHCYLlEd €My IPOCTOTHL
npueMa. TurpoBanmeM in Vitro MoXHO mpoBepsATh OTHeabHEIE Pasbl IPOM3BOI-
CTBa BaKIIMHEI; 5TO, CJENOBATE]bHO, MI'PAaeT Ba>KHYIO POJb HE TOJLKO C TOYKH 3pe-
HHSI CTAaHNAPTH3alMK BAaKIUHBI, HO U C SKOHOMMYECKHX ACIEKTOB.
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