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To characterize the profile of intestinal disaccharidases
during the course of rotavirus infection the present study
was concentrated on alterations of the level of intestinal

disaccharidases in animals tested individually instead of

pooled enzyme preparations reported
981 Colling et al., 1988).

carlier (Woll et al,

Materials and Methods

Animals. Inbred NMRI strain mice of 4 ~ 5 5 days of age were
used. The inbred colony of mice was mhwnuwtm* as tested by
specific ELISA,

Firws, B3 rotavirus (serotype 3), f‘)r‘immllv gifted by Dr. H.B,
Greenberg (California), was pdw.am dind 5 day-old infant mice
up to the 6th passages (Poy The Py rotavirus was purificd and its
[Dsg causing dim“ wea in orally inoculated 4 ~ 5 day-old infant
mice within 5 pi. was estimated in a standard way .

Irepmalmm u/ virus inoculum. Virus purification from the
orally infected mice was done as previously described (Kanwar ef
al. 1993). After 6 passages, infected pups were sacrified on day
I p.a.and their s mll intestines were pooled and processed for virus
purification. The virus stock suspension was made and the [Deg
wias estimated, To make a placebo, the intestines of age matched
(7 8 day-oldyinfant mice were processed essentially in the same
Manner,

Chral mm*m'ulfmz of infanr mice. Eight litters (litter size 6 — §
mice) of 4 — 5 day-old infant mice were divided into two groups
Group [eomprised four Hiters of mice and all animals in ‘hlwm)u;
were infected orally with 10
infants w

[Dsgin 10 gl of virus suspension. The

kept separate from their respective mothers half an
hour befure and after viras inoculation. Group 11 com iprised 4
litters of mice. The animals in this group were given an equal
volume of placebo orally and were kept separate from the infected
group.

Follow up. } our to six infants mice were sucrified from each
proup on day 1,3, 5 and 7 p.i. for assay of imtestingl disacchari-
dases systemic ant llmnlv response, presence of virus antigen and
wvirus load i the large intestine, The heparinized blood from each
mouse was separately collected by direct cardiae puncture for
plasma separation, Small sections of duodenum, jejunum and
ieuny were preserved in 3% glitaraldehyde at 4 °C. Four to five
pLm
wnrswmm
bed (Kanwar
individually

Aions of

by fmmunoperoxidase staining as previot sy desori-
ef al, F993) The small intesting segments were
processed for estimation of disaccharids
ties. The har‘gm intestine was homogenized in 2

Se8 Aetivi-
i of saline and

the homogenate following clarification was used for the assay of

systemiie TgA, TpGand TgM antibodics by ELISA,

/m[’/“(//l/”[ of intestinal disaccharidases activity, The follo-
wing intestinal sections were prepared: (a) duodenum, ApPproxima-
tely 15~ 2.0 em section from pylorusduodenum
onwards: (b) jejunum, next 3.0
the portion: 4.0

junction
- 3.8 e seetion;
o 5.0 cmoup to ileo-caccal junction. Fach ol the
intestinal seetions were separately homogenized manually in 3 ml
of saline in a sterile homogenizer chilled in ice bath. The homo-

these biopsies were used for localization of

() ileum, rest of

genate was centrifuged at 8,000 » g for 30 mins at 4 °C and the
supernatant was retained for the assay of intestinal disaccharidases
and proteins (Lowry et al, 1951), The concentration of proteins
was estimated using citrate instead of tartarate.

Estimation w/”vfrus’ load in large intestine of mice was done by
an indirect ELISA. The ELISA plate (Nune) coated with 1:500
dilution of rabbit anti-EB rotavirus hyperimmune serum was
blocked with 3% bovine serum albumin and tenfold serial dilu-
tions (from 1:20 to 10,240} of faccal samples were added to the
wells, Rabbit anti-human rotavirus - Horse raddish peroxidase
(HRP) conjugate (Dakkopats, Denmark) was used as a mp ure
antibody and the reaction \Mmiwch)md with 1.0 mg/ml ii
nylene diamine in phosphate-citrate buffer pH 5.2
0.15% (viv) Hv{“\)“a The colour reaction was developed f
15 mins at 37 °C and terminated by addition of 1N HySOs. The
Amgw:mmd.Appr( priate controts were included in each assay.

Indirect ELISA for estimation of rota virus-(serotype 3) speci-

containing

fic plasma IgA, IgG and IgM. The heparinized blood from the

mice was individually collected in glz‘m«» capillaries by direct

cardiac puncture and the plasma was used for the estimation of

rotavirus-specific systemic antibody response by ELISA. A crude
protein-nucleoprotein preparation of SA-11 rotavi irus (serotype 3)
{grown in MA-104 rhesus monkey kidney cell line) at a concen-
tration of 3 pg/ml nr carbonate-bicarbonate buffer pH 9.6 was
used 10 coat the ELISA plate. After blocking of non- specifi
binding sites with 3% BSA. the 1:50 dilution of indiv dueﬂ
plasma sample was added to the wells, The goat antimouse
lgA or [pG or 1gM antibody conjugated to HRP was used as
the detector antibody. Further steps were the sam
above.

¢ as described

The small intestinal bio-
m‘m; of randomly select c:d ‘Ilt“ccw‘i‘ mice were taken on day 3 p.i.
in 3% glutaraldehyde pH 7.3. Post-fixation of the tissues was done
in phosphate buffered }"iy osmium tetraoxide for 2 hrs followed
by washing in PBS and dehydration in ethanol. Embedding of the
tissue was subsequently done in Epon mixture-propylene oxide.
Ultrathin sections were finally stained with urany| acetate and lead
citrate. The stained preparations were viewed in Phitips-201 trans-
mission electron microscope.

Transmission electron microscopy.

Statistical analysis. Student’s t-test was used to evaluate the
significance of the experimental data.

Results

EB rotavirus established itself in the small intestine of

4 - 5 day-old orally infected mice within 24 hrs of inocula-
tion as observed by the excretion profile of virus antigen in
the colon contents (Fig. 1), The virus shedding increased
significantly on day 3 p.i. indicating a rapid phase of virus
multiplication in the gut. On days 3 - 4 p.i. most of the infant
mice developed yellow watery diarthoea which was pre-
ceded by haunchback (curled up posture), lethargy and dis-
tention of stomach. The diarrhoea resulted in a severe dehy-
dration which was reflected by a significant (30 - 40%) body
weight loss as compared to the age-matched placebo mice
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denum (Fig. 4). A significant decrease of lactase, maltase

2000y
LACTASE

1 O 1

virus
P

TS

Effect of EB rotavirus infection on dis
For legend see

1 ileum

imilar to those

2000 + 7000 -+
MALTASE SUCRASE
1000} 1 000 +
wirus
- hmoabC
800 - Q00 -
800 + 800
700 00 +
800 - 800
500 - 8OO -
400 4 400 A
300 200 4
100 4 100
A& 0 4 3. & " 4 0 T 4 & A 4 s " ]
6 6 7 2 4 5 & 7 1 2 3 4 5 &8 7
Fig, 4

observed in duo-

wridases aetivity in jejunum of mice
gs. b and 2

and sucrase was noticed on day 1 p.i. as compared to the
controls. The lactase activity remained significantly de-
pressed (p < 0.001) throughout the 7 days of the follow up.
The maltase and sucrase activities increased gradually and
attained the values comparable (p < 0.05) to the controls.

Effeet of EB rotavirus infection on disaccharidases activity in ileum of mice
For legend see Figs. | and 2.















