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The Use of Mouse Embryo Cell Cultures
in Primary Isolation of Chikungunya Virus

TAM S. DAVID-WEST '

Successful primary isolation of chikungunya virus from clinical specimens was carried
out using mouse embryo cell cultures. Parallel isolation studies using the classical intra-
cerebral inoculation of suckling mice showed that both systems are about equally sensitive.
However, the mouse embryo cultures seem to have certain advantages over the use of
mice; these include economy of materials and time, precision, and a greater uniformity
of reaction. Furthermore, the infective tissue-culture fluid provides a more convenient
source of complement-fixing antigen. Compared with other cell cultures, mouse embryo
cultures have the advantage of being readily available in all arbovirus laboratories. The
method should be particularly useful in epidemic situations.

Outbreaks of chikungunya virus infection have
been reported in different parts of the world from
time to time. Virus isolation was usually carried out
by the classical intracerebral inoculation of suckling
mice. Although various workers have reported the
successful propagation of different arboviruses in cell
cultures, these in vitro systems have received relatively
little attention in the primary isolation of arboviruses
either from clinical material or from arthropod pools.
Scrivani & Reeves (1962) used hamster kidney cells
and chick embryo fibroblasts to isolate western equine
encephalitis and St Louis encephalitis viruses; Sellers
et al. (1965) isolated Venezuelan equine encephalitis
virus in BHK-21 cells. The same virus was also
isolated in chick embryo fibroblasts by Rossi (1967).
BSC-1 cells (Halstead, Sukhavachana & Nisalak
1964) or primary kidney cells of the Indian bonnet
monkey (Macaca radiata) (Paul, Banerijee & D'Lima,
1965) were used for the primary isolation of dengue
viruses.

It was observed in the course of a study of the
sensitivity of mouse embryo cell (MEC) cultures
to infection by various arboviruses that, in general,
the group A arboviruses produced a rapid and com-
plete cytopathic effect (CPE). A retrospective study
on the use of MEC cultures for the primary isolation
of chikungunya virus was therefore carried out. Iso-
lation attempts were made using specimens of human
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sera collected in 1969 during an outbreak of chikun-
gunya virus infection in Ibadan, Nigeria. This paper
reports the successful use of the MEC cultures in
the primary isolation of the virus and discusses the
advantages of the system, especially in epidemic
situations.

MATERIALS AND METHODS

Tissue culture
Mouse embryo cell (MEC) cultures were pre-

pared from the torsos of fetuses obtained from
pregnant white Swiss mice at a late stage of gestation.
After mincing with scissors, the tissue pieces were
washed several times with Hank's balanced salt
solution and trypsinized in 0.25% trypsin in phos-
phate-buffered saline (pH 7.2). Trypsinization was
continued for 45 minutes. The cells were filtered
through muslin gauze and packed by centrifugation
at about 1 200 g for 10 minutes. After 3 cycles of
washing and centrifugation, the cells were suspended
in growth medium consisting of Eagle's minimal
essential medium in Hanks' balanced salt solution
supplemented with 10% fetal calf serum and 10%
tryptose phosphate broth. Penicillin, streptomycin,
and amphotericin B in concentrations of 500 units/
ml, 500 ,ug/ml, and 2 ,tg/ml, respectively, were added.
The maintenance medium consisted of 3 % fetal
calf serum. The pH of both media was adjusted to
7.3-7.4 with a 5% solution of sodium hydrogen
carbonate. Tubes were seeded with 1 x 10Q5 cells
contained in 0.5 ml. After the cells became con-

2744 - 487- 8



T. S. DAVID-WEST

fluent, the medium was replaced by 1 ml of the
maintenance medium. The tubes were useable after
2 days.

Virus source

Human sera collected during an outbreak of
chikungunya infection, and known to be positive
for chickungunya virus by mice isolation, served
as sources of virus. The specimens were stored at a
temperature of - 60°C for about 10 months.

Inoculation ofspecimens
A 1: 5 dilution of each serum specimen was made

in maintenance medium. Three tubes of MEC cul-
tures were used per specimen, and each tube received
0.1 ml of the serum inoculum. After overnight incu-
bation at 37°C in a stationary position, the medium
was changed to fresh maintenance medium. In
tubes with cloudy cultures the cell sheet was rinsed
once with medium before fresh medium was added.
The tubes were reincubated at 37°C and observed
daily for CPE.

Suckling white Swiss mice (about 2 days old)
were also inoculated in parallel. Each mouse re-
ceived 0.02 ml of the diluted specimen intracerebrally.
The mice were housed in groups of 6, one cage of
mice being used for each specimen. The mice were
examined twice daily for signs of infection

Serological tests were performed to confirm the
specificity of the isolations.

RESULTS

In vitro isolation

The following tabulation summarizes the results
of the isolation of chikungunya virus from specimens
of human sera in MEC. All positive specimens pro-
duced uniform CPE in all MEC tubes. The final
titres are expressed as log 10 TCID 50/0.2ml.

First
score

(average)

Positive Final
Day score

specimens (average)

>2 2 19/24 >4

Positive False Final

Day specimens reactions titre
(range )

3 19/24 0 5.0-
8.0

It will be seen that of the 24 specimens originally
positive for chikungunya virus, re-isolation of the

virus was achieved with 19 specimens. Successful re-
isolation was made as early as the second day post-
inoculation.
A titration in MEC cultures of pooled culture fluid

from the positive specimens showed a high level
of virus content. An average titre of 107 TCID50
per 0.2 ml was attained. End-points were calculated
by Karber's method. This titre is comparable with
that usually obtained in suckling mice by intracere-
bral inoculation.

In vivo isolation

From the following tabulation it can be seen
that that the efficiency of the re-isolation of the virus
from human sera in suckling mice was similar to
that in the cell culture tubes. The time for maximum

First sign

Day No.
eaten

2-3 26

Positive
specimens

Final sign Positive False
specimnens reac-

Day No. stioneaten

20 4-5 31
24

20
24

reaction was slightly longer in mice than in MEC
cultures, and the reaction of positive specimens was
not uniform; there was considerable scatter in the
death pattern of inoculated mice. An important point
that should be stressed is the remarkable tendency
for the mother to eat the head of baby mice that
became moribund; this has also been observed
with other arbovirus infections. In order to limit the
chances of this happening, the mice were examined
twice daily. Nevertheless, as can be seen from the
tabulation, there was still considerable loss of test
mice.

Serological tests

Complement-fixation (CF) and neutralization tests
were conducted to confirm the specificity of the iso-
lations. Specific chikungunya immune mouse ascitic
fluid was used. Infective tissue culture fluid, or a
20% brain suspension of infected mice, served as
the test material. Only CF tests were performed
with the brain suspensions, while both the CF and
neutralization tests were conducted with the culture
fluids.
The microtechnique of Weinbren (1958) was used

for the CF test. In the neutralization tests, a 1: 2
dilution of the immune ascitic fluid was allowed to
react with 100 TCID5O of each virus isolate for
30 minutes at 37°C. A control of normal ascitic
fluid was similarly set up. At the end of the incu-
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bation period, MEC tubes were inoculated. The
results of both tests confirmed the specificity of the
isolates in both tube cultures and in mice.

DISCUSSION

Because of the great sensitivity of arboviruses, the
use of suckling mice is mandatory in their isolation,
either from clinical specimens or from arthropod
pools. There is, however, an obvious need to explore
the possibility of using cell culture systems in these
isolations. Such a system, if feasible, could either
supplement the use of mice or even replace it in
certain circumstances.

In the present studies, MEC cultures have been
used successfully for the primary isolation of chikun-
gunya virus from clinical specimens. Isolation and
serological confirmation could be completed within
3-4 days; this time could even be further cut during
an epidemic if the technique of simultaneous isolation
and identification of Sellers et al. (1965) were used.
Comparative parallel isolation studies in suckling

mice showed that the MEC cultures were as sensitive

as the intracerebral inoculation of mice. With both
methods, 79.2 % re-isolation of the virus was achieved.
Nevertheless, the ease of production, the economy
in materials and time, the precision and the greater
uniformity of the reaction in the cell cultures, and
the greater safety in handling make this system
superior to the use of mice in the isolation of chi-
kungunya virus. Furthermore, nonspecific reactions
were more likely to occur in mice inoculations. In
the experiments reported here, destruction of non-
specific culture cells was eliminated by adsorbing
and washing the specimen before adding fresh
medium. Although adsorption was carried out over-
night, there are good reasons to believe that adsorp-
tion for only an hour or two would be sufficient.
Compared with other cell systems, the MEC cul-

tures have the decided advantage of being easily set
up in all arbovirus laboratories. The cells are readily
produced and grow very rapidly. About 600-700
tubes of cells could be prepared from only two gravid
mice, and the system could thus be particularly
convenient in epidemic situations or in endemic
areas.

RESUME

EMPLOI DE CULTURES CELLULAIRES D'EMBRYON DE SOURIS
POUR L'ISOLEMENT PRIMAIRE DU VIRUS CHIKUNGUNYA

On a reussi a isoler le virus chikungunya par inoculation
de materiel virulent a des cultures cellulaires d'emnbryon
de souris. Des exp&iences temoins mnenees par la methode
classique de l'inoculation intracerebrale au souriceau non
sevre ont montr6 que les deux procedes temoignaient
d'une egale sensibilite et permettaient un reisolement du
virus dans 79,2%o des cas. L'emploi des cultures cellu-
laires semble neanmoins presenter plusieurs avantages:

facilite d'obtention des cultures, economnie de materiel et
de temps, precision accrue, resultats plus uniformes et
risques moindres lors des manipulations.

L'isolement sur cultures cellulaires peut etre facilement
pratique dans tous les laboratoires virologiques. La
methode pourrait s'averer particulierement adaptee aux
besoins en periode d'epidemie.
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