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Abstract 

Jerabek J., L. Dedek: Titration of the Shope Fibroma Virus in vitro. Acta vet. 
Bmo, 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 platea can replace the laborious titration iri 
rabbits employed up to now. The mjCJ:omethod 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 
(or production economy. 

Myxo,mtztosis, vaccination, comparison, test tube method, micromethod; 

Determination of the virus titer belongs to the test inethods 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 (Madr et al. 1967; Cupera 1969; Madr 
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 ~ostly; the final product for titration .. In. case 
of unsatisfactory results obtained from titration the vaccine may not be:,~ed. Thus production 
efficacy is decreased. Moreover, virus titration in rabbits is lab~rious and may yiel4; no, stap,4ard 
results.' • ",'.-

Data on successful SFV replication in cells isolated from rabbits with virus pr9}?agation being 
accompanied by charact,eristic changes of the cell substrate employed (Padgett et a1..1962; Ver
na and Eylar 1962; Hinze and Walker 1964, 1971;Woodroofe arid Fenner 1965; Jacque
mont ~'aI. 1972; Kasza 1974; Zerbini et al. 1975; Crouch 1978) have led us to study the SFV 
titration il;! vitro .. The aim of the experiment was to propose a simple· SFV ti~ation in vitro proce
dure easy to use in each phase of vaccine production including control of the ~I product -lyophi
lized vaccine against rabbit myxomatosis SFT (Shope fibroma virus propagated in tissue, culture). 

Materials and ~ethods 

For titration 18 samples were used containing SFV propagated in rabbit, kidney cell line RK 13. 
VarioUs virus pasaages (&amples No.2, 6, 9, 13, 16, 17) were'verified, as well, as vaccines prepared 
from this virus before lyophilization (&amples No.8, 10, 11, 18), lyop~i1ized vaccines SFT (&amples 
No.1, 5, 7, 15, 19), lyophilized vaccines stored at + 4 °C (~ples 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 cm8 > 
0.05 cm8 and 0.25 em'), 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 em3 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 (10-1 to 10-5 /1 em"). From each dilution the virus-containing medium, amounting 
1 em", 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 em" of harveste(' virus + 2 em" of lyophilic medium the 
basic dilution is prepared by addition of 4 em" 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 10-1• Characteristic hyperplasia of cell monolayer and its 

partial destruction. x 103. 

Fig. 2 
Test tube method. Vaccine dilution 10-4 • 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: 
+ + + massive cytopathic effect (destruction of monolayer) 
+ + numerous hyperplastic foci 
+ solitary hyperplastic foci 

no changes in monolayer. 
For final evaluation all positive reactions were considered (+ 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 em8• 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 + 10 % serum) was prepared (density of 400 ()()(} 

to 600 000 cells. per 1 emS). The tested virus was diluted in the growth medium MEM. Each well 
of the plate was filled with one drop (0.05 emS) of the growth medium. Invariably 4 wells were 
filled with one drop of undiluted virus and virus diluted at 10 -1 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 % COs 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 (+) one hyperplastic focus in the infected monolayer is 
sufficient. Mter the viral titer determination in 0.05 cms it is necessary to add 1.3 log to obtain 
the final result in 1 ems. 



93 

Titration in rabbits 
was simultaneously done with 2 animals employing the method currently used in Czechoslo

vakia (J erabek 1980). 
The virus titer was calculated in 0.25 cm3 and for the final results to be expressed per 1 cms 

().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 cellline-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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--Pig. 6 
Micromethod. Vaccine dilution 10 -1. Characteristic hyperplastic foci of the monolayer. x 112. 

Table 1 

Titers of the Shope fibroma virus in log 10 .. /1 em' after titration in rabbits and in vitro 

Sample 
No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

N = not done 

Titration in rabbits 

-3.8 
-3.1 
-3.7 
-4.0 
-4.9 
-4.1 
-4.1 
-4.8 
-3.4 
-4.6 
-4.0 
-4.0 
-4.0 
-4.9 
-4.2 
-4.1 
-4.1 
-4.1 
-4.1 

, ,-

--~~-------~--~-

Titration in vitro 

test tube method micromethod 

-3,9 
-4.3 
-3.8 
-3.9 

N 
N 
.N 
N 
N 
N 
N 
N 

-4.6 
-3.6 
-3.6 
-3:5 
-3.5 
-4.0 
-4.0 

N 
N 
N 
N 

-5.4 
-4,8 
-5.0 
-5.3 
-4.7 
-5.0 
-4.8 
-5.7 

N 
N 
N 
N 
N 

-3.8 
-4.5 
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in good agreement with the data of Padgett et aI. (1962), Verna and 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 ems. 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 in vitro can also be employed to test the vaccines incorrectly handled and 
stored. 

Titrace viru Shopeho fibromu in vitro 

K titraci viru Shopeho fibromu pomnozovaneho na bunecne linii RK 13 je 
mozno krome kraIikU pOuZit i buneene kultury linie RK 13. Titraci in vitro, at jii 
ve zkumavklich nebo mikrometodou na panelech, je mozno nahradit dosavadni 
titraci na kraIicich. Pro jednoduchost a malou pracovni miroCnost je vhodnejsi 
mikrometoda. Titraci in vitro je mozno overovat jednotlive faze vjroby vakciny~ 
coz je vjznamne nejenom z hlediska standardizace vakciny, ale i z hlediska eko
nomickeho. 

THTpOBaHHe ~HOpOMI>I Illoyna B npooHpKe 

.llJUI THTpOBaHHH BHpyca <I>H6pOMhl IIIoyna, pa3MHO)KeHHOrO Ha KJIeTCtIHOH JIH

HHH PK 13 MO)KHO nOMHMO KPOJIHKOB HClIOJIb30B3Tb TaK)Ke KJIeTOtIHl>Ie KyJIbTYPbl 

JIHHHH PK 13. THTpoBaHHeM in vitro - B npo6HpKe HJIH MHKpoMeTo.n;oM 

Ha naHeJIHX - MO)KHO saMeHHTb cy~eCTBylOll~ee ,no CHX nop THTpoBaHHe Ha KPO

JIHJ<ax. lioJIee Bhlro.n;Hl>IM HBJIHeTCH MHKpoMeTo.n; H3-3a npHcyII\ea eMY npocToTbI 

npHeMa. THTpoBaHHeM in vi tro MO)KHO npoBepHTb OT.n;eJIbHhle ipashl npoH3Bo.n;

CTBa BaKqHHhI; 3TO, CJIe.n;OBaTeJIbHO, HrpaeT Ba)KH)11o pOJIb He TOJIbKO C TOtIKH spe

HHH CTaH.n;apTH3aqHH BaKqHHhl, HO H C 3KOHOMH'JeCKHX acneKTOB. 
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