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infants (Kitamoto et al, 1991). Earlier we have reported the inhibition of
extramedullar haemopoiesis (EMH) in the liver of infant mice by oral inocula-
tion of EB rotavirus (serotype 3)-homologous strain (Kanwar ez al., 1993). In this
study we are reporting the inhibition of hepatic-EMH by oral inoculation of
nucleoproteins of SA-11 rotavirus (serotype 3).

Materials and Methods

Animals. Ten to twelve day-old inbred mice of NMRI strain were used in the present study. The
infants were nursed by their respective dams during the course of experiments.

Virus. Rotavirus strain EB originally supplied by Dr. H. B. Greenberg (California) was serially
passaged 11-times in 10-12 day-old infant mice in vivo and purified from intestinal homogenate of
the infected pups. The IDs, titer of the stock virus from the 11th passage (P,,) was estimated in
a standard way.

Virus purification. Two litters of 10-12 day-old infants (n = 6 each) were orally administered 100 ul
of EB rotavirus P, suspension and the animals were sacrificed 3 days post inoculation (p. i.). Their
small intestines were dissected out, pooled and homogenized in virus suspension buffer (VSB, 1.5
mmol/ CaCl, in 100 mmol/l Tris HCL.pH 7.2) at 4 °C. The homogenate was clarified by spinning at
10 000 x g for 30 mins at 4 °C and the supernatant was precipitated with 8.0 % (w/v) of polyethylene
glycol (MW 6000, Sigma). This suspension was once agitated, kept undisturbed at 4 oC overnight and
then centrifuged at 10 000 x g for 30 mins. The precipitate was collected, suspended in 5 ml 0.5 mol/l sterile
Na(Cl and centrifuged in cold. The collected precipitate was washed twice in 0.5 mol/1 NaCl and again
reconstituted with S ml VSB, extracted with an equal volume of trichlorotrifluoroethane (Sigma) and
centrifuged at 3000 x g at room temperature.

The virus containing upper aqueous phase was retained and centrifuged at 125 000 x g through
40 % (w/v) sucrose cushion at 4 °C for 90 mins (M 60 IEC ultracentrifuge). The virus pellet was
finally reconstituted with 2 ml of sterile PBS pH 7.2, and used to infect fresh litters of infant mice.

Preparation of virus antigens. A crude preparation of tissue culture grown (MA-104 cell line) simian
rotavirus SA-11 proteins and nucleoproteins (PNP) was prepared by the method of Sripati and
Warner (1978). The outer capsid virus polypeptide VP7 was extracted from double capsid rotavirus
by the method of Brussow et al. (1990). The protein concentration was estimated in each preparation.

Oral inoculation of infant mice. Five litters of 10-12 day-old infant mice were intragastrically
administered 100 g1 (100 IDy,) of EB rotavirus (P,). The pups were kept with their respective
mothers. Simultaneously two litters of 10-12 day-old infant mice were given 100 1 of the placebo
(prepared from uninfected 10-12 day-old infant mice intestines) and kept away from the infected
pups. Three to six infants from placebo or infected regiments were sacrificed on day 1,3, 5and 7 p. i.,
their liver sections were fixed in 10 % formaline saline and tissues were embedded in paraffin blocks.
Besides the infected and placebo regiments, one litter of 10 day-old infant mice each was orally
administered 6 ug of crude SA-11 rotavirus PNP antigen or SA-11 rotavirus VP7 antigen. Three mice
from each group were sacrificed on the 3rd day after antigen intake for study of liver histology.

Histological stainings. 4-5 pm thick liver sections from each infant liver biopsy were stained with
Haematoxylin-Eosin or rotavirus-specific immunoperoxidase. For immunoperoxidase staining, the
tissue sections were passed through descending concentrations of methanol and brought into PBS.
The endogenous peroxidase activity was quenched with 0.3 % H,O, in methanol and the non-
specific sites were blocked with 3 % bovine serum albumin (BSA) in PBS. The EB rotavirus in the
biopsies was tagged with anti EB rotavirus rabbit hyperimmune serum. Finally, swine anti-rabbit
horse radish peroxidase-conjugated swine immunoglobuling (Dakopatts, Denmark), were added as
a detector antibody and the enzyme reaction was visualized with diaminobenzedine solution. The
counter-staining was done with Haematoxylin for 1 min. The tissue sections were then;passed
through ascending concentrations of methanol and kept in xylene for 30 mins before mounting.
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also be mentioned that EB rotavirus did not cause hepatitis-like lesions in
contrast to what has been demonstrated by Uhnoo er al. (1990). This difference
may be caused by different rotavirus strains used and/or immune status of the
animals.

The inhibitory effect on EMH in the liver appears to have a direct relationship
to the presence of virus in the liver reticuloendothelial cells. But how does the
rotavirus multiply and infect the hepatocytes without undergoing a proteolytic
cleavage (Offit et al., 1986) (trypsinization) of VP4 polypeptide (viral haemagglu-
tinin) is presently unknown. It may be presumed that the virions are activated in
the small intestine before reaching the liver. The hepatocytes seem to be
competent to display rotavirus-specific binding receptors on their surface but it
is yet to be seen whether the nature of rotavirus VP7-specific 300 K receptor
(glycoprotein), recently isolated from the infant mouse brushborder membrane
(Bass et al., 1991) is similar to those present in the liver of the infant mice.
Immunodeficient mice (SCID) develop severe acute diarrhoea with rotavirus
shedding that continued indefinitely, but no evidence of extramucosal spread or
altered tissue tropism of homologous rotavirus was observed (Uhnoo et al.,
1990). Inspite of the high prevalence of rotavirus infections in human infants,
extraintestinal localization of this infectious virus has not been previously
examined perhaps due to ethical implications. Several reports on elevated
aminotransaminases (Kovacs er al., 1986) and a single case of hepatomegaly in
children (Tallett et al., 1977) indirectly suggested involvement of liver rotavirus
disease. An attempt was also made in the present study to underline the factor(s)
responsible for mediating inhibition of hepatic EMH in rotavirus infection. It
was observed that the component(s) responsible for EMH inhibition were
present both in the virulent EB rotavirus (serotype 3) and crude PNP SA-11
rotavirus (serotype 3) antigen. It was further confirmed that rotavirus outer
capsid glycoprotein VP7 does not cease the hepatic EMH. But it is yet to be seen
whether the EMH inhibition is mediated by rotaviral haemagglutinin (VP4
polypeptide) or some other viral substance or it is a serotype characteristics of
the rotavirus strain. Another possibility may be that the viral nucleic acid (RNA)
present in the crude PNP preparation mediates the inhibition of hepatic EMH
because the viral RNA does not require “trypsinization” which is indispensable
for the infectivity of the live virus.

In the light of foregoing discussion it is evident that the children suffering
from rotavirus infections must be kept under close observation. Furthermore,
the clinical evaluation and follow up of the patients should include assessment
of liver function in rotavirus infections or prospective vaccine trials.
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