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Results

Distribution of different classes and subclasses of lg(3 in mice

The percentage of different 1g after iﬂ‘lll‘)‘lm‘}ﬁl‘ilﬂim‘} with
ISCOMs was as follows: 28.11% of 1gG1, 23.02% of TgGa,
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20.42% of IgG2b, 25.54% of 1gG3, 1.8% of IgM and 1.08%
of IgA. These results indicate an almost uniform distribu-
tion of Ig( subclasses. The values for IgM and IgA were
relatively very low.

Immune response in mice. Effect of dose interval

A plot of antibody titers (ELISA, GM) versus the dose
interval is shown in Fig. 1. The highest titers were devel-
oped at an interval of 6 weeks between the two doses of
ISCOMs. A short dose interval of 2 weeks and a long
dose interval of 11 weeks elicited a weaker immune re-
sponse in mice as compared to that elicited with a dose
Interval of 6 weeks. However, the difference between the
dose interval of 2 weeks and 6 weeks was not statistically
significant (P = 0.062).
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Fig. 1

Effect of various immunization dose intervals on antibody titers
in mice

Immune reponse in rabbits

Neutralizing antibody titers, developed in rabbits im-
munized with different antigens, are summarized in Ta-

ble 1. Two rabbits immunized with two 20 pg doses of

ISCOMSs at an interval of 21 days developed in vitro NI
of 4.0 and 3.0, respectively, seven days after the second
dose. The both rabbits immunized with 1.0 ml (human
dose) of Kasauli JE vaccine (formalin-inactivated mouse
brain-derived vaccine) developed NI of 5.0 as observed
in the in vitro test. However, at the end of three months,
the in vitro N1 value of the both ISCOM-immunized rab-
bits was 4.0, while that of rabbits immunized with Ka-

sauli JE vaccine was 3.0 (Table 1).

Table 1. Immune response in rabbits after immunization with

ISCOMs
Antigen NI
inoculated

Days after the Ist dose

15 30 54 75 97

ISCOMs (20 pg) 0.0 4.0 3.0 3.0 3.0
ISCOMs (20 ug)y 1.0 3.0 3.0 3.0 3.0
Kasauli vaccine 1.0 5.0 5.0 4.0 2.0
(1.0 ml)
Kasauli vaccine 1.0 5.0 5.0 4.0 2.0
(1.0 ml)
BPL-inactivated 0.0 1.0 1.0 1.0 1.0

purified JEV
(20 ng)

The second dose was inoculated on day 21 after the first dose.

Immune response in monk evs

Table 2 indicates HI titers and NI of sera obtained from
monkeys immunized with ISCOMs and inactivated JEV.
While one of the monkeys immunized with ISCOMs had
high HI titers (1:640), the monkey immunized with inac-
tivated JEV failed to elicit HI titers. NI values of 5.0 and
4.0, estimated by the in vitro neutralization test, indicated
a strong neutralizing immune response in monkeys, im-
munized with 30 pg of ISCOMs, on the days 10 and 14
after the second dose. A monkey immunized with inacti-
vated JEV elicited a weak neutralizing response (NI 3.0)
on day 14 after the second dose as compared to that elic-
ited in monkeys immunized with ISCOMs. These sera were
also tested in the in vivo neutralization test. The in vivo N1
values of 3.12 and 1.87 were obtained for the sera collect-
ed on day 14 after the second dose from the two monkeys
immunized with ISCOMs. A serum obtained from
a monkey immunized with purified inactivated JEV failed
to neutralize the virus in the in vivo neutralization test
(data not shown).

T cell proliferative response

Fig. 2 shows a plot of the amount of stimulating antigen
versus the cpm of incorporated *H-thymidine for MNLs (GM
of four values) obtained from mice immunized with
[SCOMs, inactivated virus or live virus, respectively.

Maximum proliferative response was observed with
2.5 pg/ml antigen in in vitro stimulation. High cpm val-
ues of incorporated *H-thymidine in MNLs obtained from
ISCOMs-immunized mice indicated active proliferation.
Here, no secondary stimulation was observed in contrast
to MNLs obtained from mice immunized with inactivated
JEV or live virus.
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Table 2. Immune response in monkeys after immunization with ISCOMs

Antigen Days after the first dose
inoculated A
9 5 27 40 44 51 5% &3
il NI Hi M HI NI I HI Wi Hi W Hi NI HI NI HI
ISCOMs (30 pg) <10 0.0 <1 0.0 10 2.0 #0 A 320 5.0 160 4.0 80 3.0 WD 3.0
ISCOMs (30 pg) <t 00 <10 00 <1 0.0 4.0 20 4.4 10 3.0 10 3.0 NI 3.0
Inactivated <10 0.1 <y IR1} < J (.0 .0 < H 10 - 3.0 <10 2.0 WD 2.0
TEV (30 pg)
The second dose was inoculated on day 30 after the first dose,
HI = haemagglutination-inkibition titer. NI = neutralization index. ND = not done
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Fig. 2

T cell proliferative reponse in mice immunized with ISCOMSs, live JEV or inactivated JEV
cell tysate of normal 'S cells; RPMI = RPMI medium.

Stimulating antigen: inactivated JEV. PS sup =

Muacrophage migration inhibition (MMI)

MMNLs from mice immunized with ISCOMs, mactivated
purificd JEV or saling were subjected (o MM assay. The re-
sults show (Table 3y that the MM value for 1SCOMs was
46,
7 8% were observed in the presence of “normal” antigen in
mice immunized with ISCOMs, inactivated virus or saline,

Discussion

The manner in which virus antigens are presented to the
immune system of animals can influence the 1g classes and
subclasses of the antibody response (Balkovic ef al., 1987).

36% as compared to 16.95% for mactivated 2V Value of

Lovgren (1988) showed that ISCOMs containing hae-
magglutinin and neuraminidase glycoprotems of influenza
virus PRE strain induced a classic serum antibody response
in mice after both sc and In immunization, with an early
IgM response, followed by an 1gG response. The antibodies
were also shown to be evenly distnbuted inall IgGisotypes
Le TgGl, TgGRa, TegG2b and TgGl,

In the present study of JEV ISCOMSs, an even distribution of
antigen-specific antibodies was observed within the 1gG sub-
classes. Lower amount of {gM could indicate a secondary im-
mine response. The even distribution of the serum Ig( isotypes
induced by ISCOMs is of particular interest for a prospective
vaceine. It demonstrates that the adjuvant Quil A administered
ina low dose together with the antigen in the form of ISCOMs
induces a complete spectrum of 1gG isotypes.










