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NUTRIENT COMPOSITION FOR CULTIVATION
OF JAPANESE ENCEPHALITIS VIRUS IN VITRO
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Summary. - Effects of certain groups of nutrients such as glucose, essential amino acids (AA), non-
essential AA, vitamins and trace nutrients on the multiplication of various strains of Japanese encephalitis
virus (JEV) were studied with an aim to optimise the conditions for cultivation of the virus in porcine stable
(PS) kidney cell cultures. Eagle’s Minimal Essential Medium (MEM) was modified by addition of the nutri-
ents in different concentrations and combinations. Glucose was found the most important single nutrient in
promoting significantly the virus multiplication. Essential AA alone did not influence the virus yield, while in
combination with glucose they caused its marked increase. Vitamins and other nutrients did not stimulate
significantly virus multiplication. The study revealed that the extent of the glucose effect depends on the virus

strain used.
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Introduction

JEV is an important pathogen causing severe epidemics
and outbreaks in South-East Asia since the last three dec-
ades (Rodrigues, 1984). The inactivated mouse brain vac-
cine (strain Nakayama-NIH) is highly effective (QOya, 1988)
but requires multiple doses for the induction of an adequate
immunity, and its preparation is relatively expensive. There-
fore, we have been studying various aspects of cultivation
of this virus in cell culture.

A variety of tissue culture media were designed and de-
veloped for the growth of particular cell lines (Morgan et
al., 1950). Thus, MEM was originally developed by Eagle
(Eagle, 1959) as a modification of his Basal Medium for
the growth of Hela cells. The same media used for the
growth and maintenance of cultured cells are often empolyed
also for the multiplication of viruses in the same cells.

There are many reports showing that certain components of
culture media play a specific role in the replication of animal
viruses in cell cultures (Winter and Consigli, 1971). E.g.,
arginine was found to participate in the temporal regulation of
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Abbreviations: AA = amino acids; JEV = Japanese encephalitis
virus; MEM = Eagle’s Minimal Essential Medium; PS = porcine
stable

protein synthesis during the replication of herpes simplex vi-
rus type 1 (Mikamier al.,, 1974), in the assembly of adenovirus
(Plaat and Weber, 1979), and in the maturation of Newcastle
disease virus (linuma et al., 1973). There are several reports
on the AA requirements for the growth of togaviruses (Hotta,
1978). The growth of an alfavirus (Chikungunya) was inhib-
ited to 60%, and of a flavivirus (dengue-1) to 50% of control,
respectively, in complete absence of arginine (Matsumuratt e
al., 1975). Paranjape and Kadam (1985) have reported increased
yields of alfaviruses in the presence of higher concentration of
arginine. Thus, it appears that media which are optimal for cell
growth are not necessarily optimal also for virus replication.
This fact is often overlooked while using cell culture substrates
for the multiplication of viruses.

The aim of this communication was the optimisation of
the nutrient composition of medium for the cultivation of
JEV in PS cell culture. The effects of glucose, essential and
non-essential AA, vitamins, and other nutrients on the JEV
growth are reported.

Materials and Methods
Virus. JEV strain Nakayama which underwent 52 mouse brain

passages and 5 PS ccll culture passages was empolyed in most
experiments. It was plaque-purified in PS cells and its stock had









