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GROWTH AND CYTOPATHIC EFFECT OF JAPANESE ENCEPHALITIS
VIRUS IN ASTROCYTE-ENRICHED CELL CULTURES FROM NEONATAL
MOUSE BRAINS
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Summary. — Neuron-free, astrocyte-enriched brain cell cultures from newborn mice could be infected
with Japanese encephalitis virus (JEV) as evidenced by immunofluorescence (IF), viral replication and cytopathic
effect (CPE). Virus-specific cytoplasmic fluorescence was detectable in astrocytes first after 18 hrs, released
infectious progeny virus in the culture fluid after 24 hrs, and CPE after 11 days post infection (p.i.).
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Introduction

Japanese encephalitis (JE) is a major public health prob-
lem in India. JEV produces encephalitis and death predomi-
nantly in the pediatric age group (Webb and Pereira, 1956;
Carey et al., 1969; Banerjee, 1975). It preferentially attacks
neurons of the central nervous system (Miyake, 1964; Johnson
et al., 1985; Mukherji and Biswas, 1976; Ogata et al., 1991).
Infection of neurons in cortical areas and Purkinje cells is
followed by their damage and loss (Miyake, 1964; Johnson
et al, 1985; Mukherji and Biswas, 1976; K. Banerjee, per-
sonal communication). The virus has been shown to multiply
in primary cell cultures derived from mouse (Suri and
Banerjee, 1987b) and rat brain (Kimura-Kurodaef al., 1992).
Hyperactivity of glial cells has been observed histologically

Abbreviations: CPE = cytopathic effect; DMEM = Dulbecco’s
Minimum Essential Medium; EM = electron microscopy;
FBS = foetal bovine serum; FITC = fluorescein isothiocyanate;
GC = galactocerebroside; IF = immunofluorescence;
JE(V) = Japanese encephalitis (virus); MBP = myelin basic pro-
tein; MoAb = monoclonal antibody; NFP = neurofilament pro-
tein; NIV = National Institute of Virology, Pune; PBS = phosphate
buffered saline; PDL = poly-D-lysine; p.i. = post infection;
TCF = tissue culture fluid; TRITC = tetramethyl rhodamine
isothiocyanate; WN = West Nile

in human cases (Miyalke, 1964; Johnsoner al, 1985; Mukherji
and Biswas, 1976) as well as in experimentally infected ro-
dent brains (Flase e ¢/, 1990). The virus has been shown to
infect neurons in the embryonic rat brain cell cultures
(Kimura-Kuroda et al, 1992). The multiplication of JEV in
astrocytes in brain cell cultures has not been well documented.
In our previous communication, JEV-specific immuno-
fluorescence (IF) was demonstrated in neurons as well as in
astrocytes in the embryonic mouse brain cell cultures (Suri
and Banerjee, 1987b).

In the present study, we have shown infection and growth
of JEV in neuron-free astrocyte-enriched cultures prepared
from brains of 3 day-old mice.

Materials and Methods

Virus. The Nakayama strain of JEV, kept at the National Insti-
tute of Virology, Pune (NIV) was employed at its 62nd and 95th
mouse brain passages.

Glassware, media and IF reagents. Twenty-five cm?tissue cul-
ture flasks (Nunc) and plastic Petri dishes (diameter 55 mm,
Laxbro) were used for cell growth after coating with poly-D-lysine
(PDL, Boehringer). Dulbecco’s Minimum Essential Medium
(DMEM) supplemented with 10% foetal bovine serum (FBS) was
used as growth medium. Cell types were identified by indirect IF
by use of following cell-specific markers: rabbit anti-glial fibrillary
acidic protein (GFAP, Dakopats) for astrocytes; rabbit anti-myelin
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cells in JE is due to direct damage of the infected cells by
the virus. The rounding of virus-infected astrocytes due to
CPE also confirms the degeneration of cell cytrwkulwr(m
after JEV infection (Suri and Banerjee, 1987h). 7 late
appearance of CPE after 11 days of infection umfmm he
view of Plefferkorn and Shapiro (1974) that in comparison
tor alphaviruses, the growth of flaviviruses in cultured cells
is slower, since the bost cell macromolecular synthesis is
mhibited gradually till late after infection. The zzmpm,tx“z,!‘r‘m;:cz
of CPE in JEV-infected cultured brain astrocytes 1s likely

be delayed because
class I major histocompatibility complex in these cells, ren-
dering them immunocompetent; these cells are also tng-
gered to secrete eytokines including interferons alpha and
beta (Liu ef af,, 1989). The probable reason as 1o why JEV
antigen could not be detected in brain astrocytes in termi-
nal Ik cascs or m[mmmnmlly infected rodent brains, might
be the death of the subject through fast neuronal depletion,
before the virus could infect the mtrmyim to the level de-
tectable by the conventional tests, Thakare et al (199 l)lmw
shown mild demyelination in JE cases with shec f ding of
rased amounts of MBP in the serum of JE cascs, Hnm
could be due to the infection of oligodendrocytes with the
virus as scen in the sccondary culture.

The phenomenon of reactive ghosis (astrogliosis) which
has been described histopathologically in post mortem ex-
amination of JE cases, however, could not be observed as
no pi.cell hypertrophy or proliferation was seen in the -
fected cultures.
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