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PASSIVE TRANSFER OF IMMUNITY TO JAPANESE ENCEPHALITIS AND WEST
NILE VIRUSES FROM ACTIVELY IMMUNIZED MOTHERS TO INFANT MICE

A. B. KULKARNI, M. K. GOVERDHAN AND K. M. PAVRI
National Institute of Virology, Dr. Ambedkar Road, Pune 411 001, India..

ABSTRACT

The passive immunity to Japanese Encephalitis(JE) and West Nile (WN) viruses in the infant mice
born to immune mothers was studied. The level of antibodies transferred across the foetal
membranes or through colostrum or both was determined by challenging the infants with these
viruses. The results indicate that the transmission of immunity occurs both before and after the
birth. The cross-reactivity inJE and WN viruses confounds the serodiagnostic and epidemiological
work. Therefore an attempt was made to understand the change in cross-reactivity amongst these
viruses by passaging each in the heterologous immune infants. The cross reactivity remained
unchanged even after five passages in these infants. Serological studies revealed that
haemagglutinating and neutralizing antibodies were present tn the sera of infant mice born and

suckled by immune mothers,

INTRODUCITION

MMUNQLOGICALLY competent organisms

respond to a varicty of antigens by synthesizing the
specific antibodies for the elimination of antigens
from the body. However, the immune system of the
new born animal possesses little or no capacity to do
0. The passively transferred antibodies from mother
to the offspring offer protection to latter in osvercoms
ing some of the infections of new born. The transmis-
sion of such passive immunity may occur during ante
and; or post partum period and the mode of triunster
varies from species 1o apecies and inalsodependent on

the type of antigen. The presentstudy was undertaken
to determine the nature of passive immunity and the
extent of cross protection, if any, 1nJ1 and WN virusoes.

MATIRIALS AND Mrinons
(a¢) Virtses:

(1) Japanese Fncephahitis Virus (01v  VRU strain
P 20778) originally tolated trom the brain of i patient
from Vellore, Tamitnadu! was used atter it had under-
gone 18 passages in suckhhing mice,

(1) West Nile Virus (WNV, VRO straan G 22886)
ongnally solated from o pool of Culea yndona mos-
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quitoes collected at Vellore, Tamilnadu' was used at
9th passage level in mice.

(b)) Animals:

Swiss albino mice, originally imported from Rocke-
feller Laboratories, New York, maintained at this
[nstitute (NIV strain) since 1960 were used in these
experiments.

(¢) Immunization of mice:

Adult females of N1V strain were immunized against
JEV and WNV separately by giving intraperitoneal (1p)
injections at weekly intervals for four weeks. These
were mated and the fifth injections was given on the

7th day after mating.

The occurrence of transplacental transmission of
JEV, if any, was tested by passaging the brains of
randomly selected infants born to immune mothers by
intracerebral (ic) route for three times.

The parameters of homologous and heterologous
protection as well as the cross-reactivity were based on

the following criteria:

(a) Infants born and suckled by }EV immune mother.

(b) Infants born to non-immune mother suckled by
JEV Immune mother.

(¢) Infants born to JEV immune mother fed by non-
immune mother.

(d) Infants born and suckled by wWNV 1mmune
mother.

(¢) Infants born to non-tmmune mother suckled by
WNV immune mother.

(f} Infants born to WNV immune mother fed by non-
immune mother.

Homologous titrations were performed by chal-
lenging the infants born to immune mother with the
respective viruses independently, while heterologous
titrations were carried out by challenging the infants
born toJE and wN immune mothers withwNv andJEV
respectively. Allthe infants were challenged on the 3rd

day of life.

Cross reactivity studies with JEV and WNV .

To assess the change in cross-reactivity the brains of
ip inoculated sick infants from heterologous protec-
tion studics were harvested and passaged in the similar
way for five times. Quick complement fixation was
tested? at each passage level using 10% saline suspen-
sion of the brain as a quick antigen.

Exchange of the litters born to immune mothers
with those born to non-immune {emales and vice-
versa was performed to allow foster-nursing to enable
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the studies on transfer of passive immunity through
placenta as well as through milk.

Protective indices (P1) were the difference in the
titres obtained in the infants born and/ or suckled by
itmmune females and that of non-immunized females.

In vitro studies:

The litters born to JE immune mothers were obtain-
ed as described earlier. The sera samples of ran-
domly selected infants were collected before intake of
colostrum and tested by haemagglutination inhibition
(H1) test performed in microtitre plates *toassess the
transplacentally transmitted antibodies. The sera
samples of mothers and infants and the stomach con-
tents of the infants were collectedon 1, 3, 5, 7,9, 11,
13, 15, 17, 19 and 21 days post partum. The sera and
the stomach contents of the infants were screened for
H! antibodies with and without treatment of 2-
Mercaptoethanol (2-ME) for JEV. Neutralization test
(NT) was performed by ic and ip routes in the infant
mice with the sera obtained from mothers and infants
using approximately 100 logioLDso of JEV.

RESULTS

Incidence of stullbirth was not observed in the
immuntzed mothers and no virus could be isolated
from the brains of the new born infants of immunized
mother. The results of homologous and heterologous
protection in JEV and WNv are presented in tablel.
The homologous protection was observed inJEV and
wNV upto 2.4 logiol.Dsp and 2.5 logisLDso/0.03 ml
respectively by ip route only. No heterologous protec-
tion was observed by either route in both the viruses.
Similarly the cross-reactivity remained unchanged
even after five passages in the heterologous immune
infants.

In foster nursing experiment whenJEV was givento
non-immune infants fed by JE immune mother, the
protection of 1.5 logiel.Dso/0.03 ml was observed by
ip route only. Similarly, when WNv was given to non-
immune infants fed by wNv immune mother the pro-
tection was 1.6 logiwlDso/0.03 ml by ip route.
However, when the infants borm to JEV 1mmune
mother and fed by non-immune mother were chal-
lenged with JEV no protection was observed by either
route, while in the similar event with WNy the protec-
tion upto 1.4 logiocLDso/0.03 m! was observed by ip

route.
No cross protection was observed JEV and WNV n

the foster nursing experiment.
In vitro siudies:

H1 antibodies could not be demostrated in the infant
sera coliected before suckling on the immune mother,



Current Science, July 20, 1983, Vol. 52, No. 14

665

M-—H__——iﬁ__——-—‘._____,_______‘___._____—_____._______

TABLE 1|

Results of homologous and heterologous protection in Japanese Encephalitis and West Nile viruses

a b c d e f
Route of challenge ic 1ip ic 1ip c ip ic ip 1 ip ic 1p
P.1.** with JEV challenge
log1el.Dso/0.02 or 0.03 m] 00 24 00 15 00 ©00 00* 00* ND 00 ND 00
P.1.** with wNV challenge
log10l.Ds0/0.02 or .03 ml 00* 00* ND 00 ND 00 00 25 00 16 00 14
ND = Not done a) = Infants born and suckled by JEV immune mother.
* = Heterologous titrations b) = Infants born to non-immune mother suckled by
JEV immune mother.
P.I. = Protective indices c) = Infants born to JEV immune mother fed by
non-immune mother,
*+ = Average of two titrations d) = Infants born and suckled by WNV immune mother
e} = Infants born to non-immune mother suckled by
WNV immune mother.
f} = Iafants born to wNv immune mother fed by

suggesting that transplacental transfer of antibodies
to JEV was absent.

HI antibodies could be demostrated in the sera sam-
ples of mother and infants treated with or without
2-ME cnvarjousdays after delivery(table 2). Stomach
contents of infants did not show H! antibodies. All the
sera were able to neutralize about 2 logioLDso/0.02 or
0.03 m! of virus when tested by ic and 1p routes
respectively.

DiSCUSSION

Transplacental infection of JEV and stillbirth has
been reported in pregnant mice during different stages
of gestation” . Miura er af’. have shown that the
offsprings born to non-inoculated mothers but
suckled by JEV infected mother withstood the virus
challenge upto 180 days regardless of the stage at
which their mothers had been infected during preg-
nancy. In the present study no protection to JEV was
obtained in the infants of immune females which were
foster-nursed by non-immune mothers, whereas in the
case of WNV the protection was 1.4 logo. Interestingly,
the protection to JEV and wNv was 1.5 and 1.6 logg
respectively indhase infants which were born to non-
immune females but were suckled by immune moth-
ers. Therefore it appears that inJEV, passive transfer
of immunity occurs mainly through colostrum while
in WNV both the systems are equally cffective. How-
ever, in the homologous system higher protective indi-

non-immune mother.

ces with JEvV, the cummulative effect of transfer of
immunity through milk as well as maternal circulation
was noticed. Brambell® suggested that although a sig-

TABLE 2
Resutls of HI test performed on sera of immune

mothers and their offsprings collected on different
post partum days

|

H1 titres in serum of

Days post Mother Infants
delivery —
Without With Without With
ME ME ME ME
] = 320* =320 20 <20
3 160 80 160 R0
5 160 160 80 40
7 =320 =320 160 160
9 80 40 80 40
11 =320 80 80 &
13 40 40 160 80
15 160 80 160 R0
17 20 10 60 80
19 40 40 80 X()
21 31 40 80 20

_- ol

* = Reciprocal of 1 titre
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nificant amount of immunoglobulins is transmitted
across the foetal membranes through the maternal
circulation, the greater part is transmitted through
colostrum. However, in the case of vaccinnia virus,
Malkinson'® has shown that the protection trans-
ferred across the foetal membrane is more effective.
Since the protection obtained was only limited to ip
challenge, one could speculate that blood-brain bar-
rier restricts the diffusion of antibodies into the intra-
ceilular space.

Absence of alteration in the pattern of cross-
reactivity despite five passages 1n the heterologous
system indicates that there 1s no cross-protective pas-
sive tmmunity between these two viruses although
antigenically they are known to exhibit cross-
reactivity.

H1 antibodies could be demonstrated in 2-ME
treated and untreated sera of infants and their moth-
ers when tested on various days after the delivery. In
the studies with tritiated myeloma proteins, it was
shown that only I1gG molecules were transported
across the epithehal barrier to blood while IgM and
1gA were not abserbed in either monomeric or poly-

meric forms''. In the present study, therefore, HI titres
in the infant sera could be due to 1gG antibodies, Qur
inability to demonstrate Hiantibodies in the stomach
contents of the infants may be due to rapid absorption
of antibodies across the gut'® Itis of interest to study
the persistence of these antibodies derived from mat-
ernal circulation and from colostrum separately so as
to assess the effectiveness and duration of this
protection.
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SYNTHESIS OF SOME FORMAZANS AND TETRAZOLIUM BROMIDES AS
POTENTIAL ANTIVIRAL AGENTS
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ABSTRACT

I-Aryl-3-(3'-nitro-4"-methoxyphenyl)-5-phenyl formazans (II} were synthesized by the reac-
tion of 3-nitro-4-methoxybenzaldehyde phenylhvdrazone (I) with various aryl diazonium salts,
Some of the formazans (I1) on oxidation by HzOq/ Fe'* were cyclized into their corresponding
3-aryl-5-(3’-nitro-4"-methoxyphenyl)-2-phenyl tetrazolium bromides (11I). A majority of com-
pounds Il and lIl exhibited significant antiviral activity against ranikhet disease virus in a
stationary culture of chorioallantoic membranes of chick embryos.

INTRODUCTION

ORMAZANS and tetrazolium salts have since
long been found to possess antiviral! and antibac-

terial*? properties. Recently Misra ez af’ and Mukher-

jee et al”" have synthesized various formazans and
tetrazolium salts, some of which have significantly
inhibited both animal as well as plant viruses. Forma-
zans on oxidation are converted into their tetrazolium
salts which because of their polar nature possess



