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EFFECT OF AMMONIUM CHLORIDE ON MULTIPLICATION
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Summary. — Amonium chloride, a lysosomotropic weak base, inhibited replication of rinderpest virus
in Vero cells. The inhibition of replication was dose-dependent and the minimum effective dose of
ammonium chloride was determined as 5 ~ 10 mmol/l. The fusion efficiency and the yield of both cell-free
and cell-associated virus were reduced in the presence of the inhibitor. Western blot analysis of rinderpest
virus-infected Vero cells revealed that synthesis of two virus-induced polypeptides were affected by the

presence of ammonium chloride.
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Introduction

Rinderpest virus is an acute contagious disease of cattle
and buffaloes. The disease is caused by a virus of the
Morbillivirus genus of Paramyxoviridae family and is char-
acterized by high fever, necrosis and erosion of the gastro-
intestinal tract leading to diarrhoea, dehydration and death
(Plowright, 1968). Attenuated virus vaccines, e.g. GTV
(Edwards, 1928), lapinized rinderpest virus (Nakamura er
al., 1938) and tissue culture rinderpest virus (Plowright and
Ferris, 1962) are available against the disease. Rinderpest
virus induces one non-structural and seven structural
polypeptides in infected cells of which two, F and H are
glycosylated (Grubmann et al., 1988).

Ammonium chloride (NH4Cl), a lysosomotropic weak
base, inhibits replication of several viruses either by inhib-
iting the entry process due to elevated pH in endosomes or
by interfering with the glycosylation of viral polypeptides
due to pH change in the Golgi complex (Jensen and Liu,
1961; Koyama and Uchida, 1989; Marsh ef al, 1981;
Matlin, 1986). We report in this paper that NH4Cl inhibits
replication of rinderpest virus i vitro at late stage of virus
replication.
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Materials and Methods

Cells. All the work was carried out in Vero cells (ATCC, USA)
at the passage level between 125 to 150. The cells were grown in
Eagle’s Minimum Essential Medium (MEM) (Sigma) containing

5% foetal bovine serum (FBS) or new-born calf serum (NBCS).

Viruses. Tissue culture rinderpest virus (RBOK strain; Plow-
right and Ferris, 1962) at its 102nd passage in primary calf kidney
cells was adapted to grow by three serial passages in Vero cells
(VRBOK.).

Lapinized rinderpest virus (Nakamura III strain) at its 991st
passage in rabbits was adapted to grow in Vero cells by the
techni%uc of fusion as described by Ishii et al. (1986). Briefly,
2 x 10° splenocytes from a rabbit infected with lapinized virus
were fused with 5 = 10 trypsinized healthy Vero cells in 1 ml
42.5% polyethylene glycol 1 500 (Sigma). The fused cells were
distributed in several 25 cm®and 75 cm? flasks in MEM with 10%
FBS. Monolayers of fused cells were co-cultivated with fresh
Vero cells for two blind passages before rinderpest virus-specific
CPE appeared (vI.LAV).

Determination of minimum effective dose (EDso) of ammonium
chloride. Various concentrations of ammonium chloride of tissue
culture grade (Sigma) were added one hour after adsorption of the
virus to sets of confluent monolayers of Vero cells maintained in
MEM containing 2% NBCS. The EDso was determined from the
lowest concentration of the inhibitor which inhibited CPE at least
in 50% of cells as compared to the control on day 6 p.i. Titration
of each virus sample was carried out by the method of Mirchamsy
et al. (1970).
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with the trafficking of glycoproteins and egress of virions
(Pressman, 1976; Kaarinainen et /., 1980). Inhibition of
HSV-1 replication by ammonium chloride has been indi-
cated to occur by a mechanism similar to monensin
(Koyama and Uchida, 1989).

Our experiments suggest that ammonium chloride inhib-
its replication of rinderpest virus and affects biosynthesis of
two putative viral glycoproteins possibly by interfering with
the glycosylation process. Further experiments involving
electron microscopy of infected cells and application of
monoclonal antibodies should be undertaken not only to
establish the mechanism of action of ammonium chloride
more clearly but also to elucidate the phenomena of matu-
ration and egress of rinderpest virus from infected celis.
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