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Summary. — A continuous cell line, designated MbL-3, was newly established from minced neonate lar-
vae of the cabbage armyworm, Mamestra brassicae. This new cell line is heteroploid, containing triploid cells
predominantly at the frequency of about 50%. Doubling time of the cell population is 33 hrs. The Akutsu
isolate of a Mamestra brassicae nuclear polyhedrosis virus (MbNPV) was examined for replication in 16
continuous cell lines, including the cell line MbL-3, from seven lepidoptera species: Mamestra brassicae,
Fseudaletia separata, Spodoptera exigua, Spodoptera frugiperda, Spodoptera littoralis, Spodoptera litura
and Plutella xylostella. Of these cell lines, only the MbL-3 cells supported a high replication of the virus. Four
other Mamestra cell lines and a P separata cell line showed a low virus-susceptibility, while the other cell
lines were not permissive for the virus infection. Maximum infection rate of MbL -3 cells to the Akutsu isolate
was 23.4%. The growth kinetics of this virus isolate in MbL-3 cells showed that the virus was released from
infected cells 24 hrs p.i. and reached a maximal titer 96 hrs p.i. The number of polyhedral inclusion bodies

(PIBs) reached a maximum of 107* PIBs/ml 120 hrs p.i.
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Introduction

Nuclear polyhedrosis viruses (NPVs) are the representa-
tive of invertebrate viruses with supercoiled double-
stranded DNA genomes of 80 to 230 kbp, belonging to
the subfamily Eubaculovirinae of the family Baculoviridae
(Francki et al., 1991), NPVs have been found in many in-
sect species belonging to the orders Lepidoptera, Hy-
menoptera, Coleoptera, Diptera, Orthoptera, Trichoptera
and Crustacea (Martignoni and Iwai, 1981). They are con-
sidered to be the ecologically sound agents for control of
insect pests in agriculture and forestry because they are
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Abbreviations: FBS = foetal bovine serum; MbNPV = Mamestra
brassicae nuclear polyhedrosis virus; MOI = multiplicity of in-

SE = standard error

highly specific for target pests and non-hazardous for non-
target organisms and the environment (Adams and
McClintock, 1991). Moreover, they have recently been
employed as expression vectors for many foreign genes
(Tanada and Kaya, 1993).

Since continuous insect cell lines were first established
by Grace (1962) from a lepidopteran insect Antheraea eu-
calypti, many insect cell lines have been described and the
number of studies on the in vitro replication of insect-patho-
genic viruses have dramatically increased (Granados and
Federici, 1986; Tanada and Kaya, 1993).

The cabbage armyworm Mamestra brassicae is
a common pest of cole crops, and it attacks also rice, pear,
onion and tomato. MbNPV has been reported to be one of
the key factors suppressing the population of this insect in
the field (Vlak and Groner, 1980). Recently, in vivo studies
on the host range, pathogenicity and biochemical charac-
teristics of MbNPV have been extensively conducted (Vlak
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Results
Establishment of the MbL-3 cell line

Eight primary cultures were initially prepared from
minced neonate larvae of M. brassicae. About 7 days after
seeding the culture, spherical cells were released from lar-
val tissue fragments, followed by a slow increase in the
number of cells. Two months later, continuous cell growth
was observed in only one culture, while other cultures dete-
riorated at this time. About 100 days later, the flask bottom
was fully covered with adherent cells. At the first passage,
cells were harvested by use of cell scraper and transferred
into a new flask containing fresh medium. Cells were then
subcultured at 7- to 10-day intervals. Approximately 200
days later, fibroblast-like cells (Fig. 1A) became predomi-
nant and, thereafter, the passage of cells was performed at
4- to 5- day intervals. This established cell line was desig-
nated MbL-3,

Characterization of the MbL-3 cell line

The population of the Mbl-3 cells was found to be
heteroploid and polyploid. Triploid cells accounted for ap-
proximately 50% of the population (Fig. 2). The growth
curve of the MbL-3 cells is shown in Fig, 3. A lag phase of
2.5 days was followed by an exponential growth phase. The
stationary phase was initiated on the day 7. The population
doubling time of the MbL-3 cells was 33.6 &+ 7.8 hrs. The
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Fig. 2

Histogram of the number of chromesomes of the Mamestra
brassicae cell line MbL-3 at the passage 39

cell density reached a maximum of 2.2 x 109+ 0.2 cells/ml
on the day 8.

Susceptibility of 16 lepidopteran cell lines to MbNPV

Table 1 shows the results of experiments with 16
lepidopteran cell lines, including the newly established
MbL-3 cell line, inoculated with the Akutsu isolate of
MbNPV. Of these, only the MbL-3 cell line was highly sus-
ceptible to this virus (Fig. 1B, 1C) with cell infection rate
of 23.4 & 1.7%. Two homologous cell lines, NIAS-MB-25
and NIAS-MB-32, and the Pseudaletia separata cell line
NIAS-LeSe-11 showed a lower susceptibility to the Akutsu
isolate; the infection rate in these cell lines was below 10%.
In two other Mamestra cell lines, SE-MaBr-1 and NIAS-
MaBr-92, only a few cells formed PIBs, showing very low
susceptibility to the virus. Other cell lines of five
lepidopteran species were not susceptible at all,

Growth kinetics of MbPNV in MbL-3 cells

The result of a growth kinetics study of the Akutsu iso-
late in the MbL-3 cell line is shown in Fig. 4. The
extracellular virus began to increase slowly 48 hrs p.i., fol-
lowed by a logarithmic growth phase. At 96 hrs p.i., the
titer reached a maximum of 10°° TCID, /ml. The number
of PIBs began to increase rapidly at 24 hrs p.i. This was
followed by a stationary phase and a maximum
(1074 PIBs/ml) was reached 120 hrs p.i.
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Fig. 3
Growth curve of the Mamestra brassicae cell line MbL-3 at the
passage 46
Vertical lines represent SE.
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reported that the two previously established M. brassicae
cell lines (NIAS-MB-25 and -32) consisted mainly of dip-
loid cells but triploid, tetraploid and highly polyploid cells
also coexisted. In our new M. brassicae cell line MbL-3,
the rate of heteroploid cells was above 90% as carly as 8
months after initiation of the cell culture; triploid cells were
predominant and more highly polyploid cells were also com-
monly present. This result suggests that the heteroploidy
and polyploidy ocurred at the early stage of establishment
of this cell line. The growth curve of MbL-3 cells was simi-
tar to that of NIAS-MB-32 reported by Mitsuhashi (1977);
however, the cell population doubling time (34 hrs) was far
shorter than that (48 hrs) of NIAS-MB-32 cells.

One of the most striking aspects of our results is that the
MbL-3 cells are highly susceptible to NPVs from the ho-
mologous insect species, when compared to the existing
lepidopteran cell lines including M. brassicae cells. This is
the first report on the growth kinetics of the MbNPV in
cells from the homologous host. The replication of MbNPV
in the Mbl-3 cell line showed three phases: a latent phase,
an exponential phase, and a stationary phase similarly to
other NPVs (Hara et al., 1994).

In contrast to the other cases, however, the level of
extracellular virus was relatively low, although the degree
of PIB production was very high. A similar result was ob-
tained in the in vivo experiments: the extracellular virus titer
in infectious larval haemolymph was substantially low while
numerous PIBs were produced in the same infected larvae
(unpublished results). Thus, the Akutsu isolate of MbNPV
is a unique in that the major portion of virus population
produced is occluded on PIBs, while the minor portion rep-
resents the extracellular virus.

Cloning of the M. brassicae cell lines highly susceptible
to MbNPV as well as the cloning of highly pathogenic vi-
rus strains may lead to the better understanding of biologi-
cal properties of MbNPV in vitro.
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