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Detection of Serum IgA and IgE Antibodies in Experimental
Animals Infected with Echinostoma hortense
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Abstract: The change in mean absorbance values for IgA/IgE in rats and mice infected with
Echinostoma hortense metacercariae was studied from the 2nd week to the Sth week after
infection. Serum and intestinal luminal content (ILC) levels of IgA/IgE were measured by
enzyme-linked immunosorbent assay (ELISA). The mean absorbance values obtained from IgA in
the rats' ILC increased from the 2nd week to the 8th week after infection. The peak value (0.47+
0.01) appeared in the 8th week. The mean absorbance values of IgE in the rats' ILC didn't
increase significantly (p>0.05). The worm recovery rate decreased at a slower pace after infection.
The duration in which the peak value of IgA in rats' ILC appeared was similar to that in which
the worm recovery rate declined significantly. Serum levels of IgA/IgE in mice increased
gradually from the 2nd week after infection. The peak value (0.45+0.01) of IgA appeared in the
8th week, and that (0.23+0.02) of IgE appeared in the 7th week after infection. The ILC level
of IgA in mice continued to increase after infection, and reached its peak in the 8th week. The
change in IgA/IgE in the serum and IgA in the ILC of mice was inversely related to worm
recovery rate. As a result of this experiment, it is supposed that IgA/IgE may play an important
role in the expulsion of Echinostoma hortense.
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Lee et al. (1990) reported that E. hortense

INTRODUCTION

Echinostoma hortense was first reported by
Asada® in 1926 and human infection of this
parasite was reported by Tani et al.?? in 1974.
In Korea, the number of human cases in-
creased continuously after the first human case
reported by Seo e? al. in 1983'®.
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was found in the intestinal villi of rats from 1
to 3 days after infection and in the internal
cavity of the intestine 7 days after infection.
Distinct characteristics of the infection include
the destruction and shrinkage of intestinal villi
by the E. hortense suckers and an increase of
Cryptw’lz’w).

E. hortense infection causes indigestion, a
some abdominal pain, diarrhea, chronic absorp-
tion disturbance and duodenal ulcers'**”, Ahn
and Ryang (1986)” reported that the eggs be-
gan to be discharged on the 11th day (400~
500 EPD/worm) and reached the maximum in



the 4th week. The EPD began to decrease gra-
dually in the 6th week and then decreased at a
faster pace in the 21th week (800 EPD/worm)?.

IgA antibodies, which are found not only in
the intestine but also in saliva, tears and colos-
trum, play an important role in the immune
response and are closely related to the expul-
sion mechanism of adult worms. The IgA im-
mune responses have been examined in the
serum and intestinal luminal content™”. IgE an-
tibodies increased primarily in allergic diseases
as well as in parasitic diseases. IgE antibodies
show an extréme increase in patients infected
with parasites such as Toxocara canis, Schisto-
soma japonicum, Wuchereria bancrofti, Schisto-
soma mansoni and Schistosoma haematobium®
#10 The maximum value of the antibodies and
the immune response depend on the kind of
parasite, the number of metacercaria and the
kind of experimental animal®. In general, the
cell-mediated immunity of the host is known
to be more important than the humoral im-
munity to the parasites infected in the intestinal
cavity. This subject has been investigated in
trematodes and nematodes which parasitize in
the intestinal cavity. The parasites are suppress-
ed and destroyed by the immune response of
the host. Once infected the parasites are disch-
arged spontaneously during the infection period.

In spite of the immunological phenomenon
of intestinal trematodes, the mechanism has not
yet been completely explained. Thus we stu-
died how the IgA and IgE antibodies in the
serum and the ILC affected on E. hortense
which was used to experimentally infect the rats
and mice.

MATERIALS AND METHODS

1. Oral infection of E. hortense metacer-
caria in the experimental animal

We obtained rats (Sprague-Dawley) and mice
weighing approximately 150 grams and 30
grams, respectively, at the Korean Experimental
Animal Center. The metacercariae of E. hor-
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tense were separated from Misgurnus anguilli-
caudatus caught in the Somjin-gang (River).
The experimental animals were divided into
two groups, the control group and experimental
group, and each of 8 experimental groups con-
sisted of 5 rats and 5 mice respectively. The an-
imals were orally infected with 150 metacer-
cariae for the rats and 30 metacercariae for mice.

2. Preparation of crude antigen

The adult worms separated from loaches were
washed with 0.01 M PBS (phosphate buffered
saline) and were homogenized by the homo-
genizer and ultrasonicator. We collected super-
natant as crude antigen after precipitating the
specimens by centrifugation at 15,000 rpm at
4 for 1 hour. Protein concentration was mea-
sured by the Lowry method'®.

3. Collecting of serum and intestinal

luminal content

We collected blood from the veins located
in the tail and eyeball for 8 weeks. The serum
of the control group was collected before the
infection. To collect ILC, we cut the intestine
of the rat and mice then washed the intestinal
cavity with 1 M PBS (pH 7.4). The supematant
was separated from the washed solution from
the intestinal cavity after centrifugation.

4, Antibody detection by ELISA

The enzyme-linked immunosorbent assay
(ELISA) was performed according to the Voll-
er method™ for antibody detection. For antigen
coating, each plate wells (Nunc, Roskilde, Den-
mark) was incubated at 37%C for 1 hour with
100 pl crude antigen diluted with 0.05 M car-
bonate-bicarbonate buffer (15 mM Na,COs, 35
mM NaHCO;, pH 9.6) to produce a protein
concentration of 5 pg/ml. The plate was wash-
ed three times with PBST (phosphate buffered
saline-0.05% Tween 20) with a 5-minute in-
terval between washings. And each well was
incubated with 200 pl 1% BSA (bovine serum
albumin)/PBST at 37 for 1 hour for block-



Table 1. Chronological changes in the mean absorbance values for IgA and IgE in the serum of the animals

infected with Echinostoma hortense

“IgA *IgE
Weeks
Rats Mice Rats Mice
**Control 0.06£0.01 0.0910.01 0.06+0.01 0.06+0.01
2 0.06 :0.00 0.14+0.03 0.06+0.01 0.13+0.01
3 0.06£0.00 0.151+0.03 0.05+0.00 0.15+0.02
4 0.06+0.00 0.17+0.02 0.05£0.00 0.16+0.03
5 0.05£0.00 0.23+0.03 0.05+0.01 0.1940.03
6 0.06+0.00 0.30+0.03 0.05%0.00 0.221+0.02
7 0.07£0.01 0.39+0.04 0.054:0.01 0.23+£0.02
8 0.07+£0.01 0.45+0.01 0.05+£0.01 0.16£0.01
*Mean+SD.

**Control: group of rats and mice subjects 8 weeks after the beginning of the experiment

ing the unattached antigen. After the washings,
each well was incubated with 100 pl of serum
diluted to 1:100 with PBS-Tween at 37C for 1
hour. Additionally, the wells were incubated
with 100 pul horseradish-peroxidase conjugated
goat anti-mouse IgA (1:10,000 with PBST,
Sigma, USA), horseradish-peroxidase conjuga-
ted rat anti-mouse IgE (1:1,000 with PBST,
Serotec Oxford Kidlinton, United Kingdom) at
37C for one hour. For the experimental rats,
100 1 horseradish peroxidase conjugated mouse
anti-rat IgE and biotin conjugated mouse anti-
rat IgA (1:3,000 with PBST, Serotec) was used.
After the final washing, the plates which had
been treated with biotin conjugated mouse anti-
rat IgA were incubated at 37°C for 1 hour,
then 100 pl of avidin-alkaline phosphatase di-
luted to 1:1,000 was added. After this final
washing, the plates were incubated for 1 hour
with 100 pl of a substrate solution (ortho-
phenylenediamine 0.5 mg, 30% H,0, 10 pl, 0.1
M phosphate citrate (pH 5.0) 50 ml) for HRP
and that (1% diethanolamine 10 ml, MgCl, 1
mg, PNPP 10 mg) for AP. The reaction was
stopped by using 50 ul of 2N H,SO, for HRP
and 3 M NaOH for AP. The mean absorbance
values were read on the ELISA reader (Mole-
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cular Devices) at 490 nm for HRP and 405 nm
for AP.

RESULTS

1. Changes in IgA and IgE antibody values
in rats

In the serum of the rats, IgA and IgE anti-
body values didn't increase significantly (p>0.05)
(Table 1). In the ILC of the rats, the IgA an-
tibody value increased continuously after in-
fection and reached a peak value (0.4710.11)
in the 8th week. The IgE antibody value didn't
reveal a statistically significant difference (p>

0.05) (Fig. 1).

2. Recovery rate of the adult worms in
rats

Weekly measurements recorded the recovery
rate of adult worms in infected rats to be 28.4%,
24.0%, 24.8% and 23.1% from the 2nd week
to the 5th week respectively, showing a decrea-
sing trend. Also, in the 7th and 8th week, this
rate showed a significant difference as 12.9%
and 5.5%, respectively (p<0.05) (Fig. 2).
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Fig. 1. Chronological changes in the mean absorbance values for IgA and IgE in the intestinal luminal content
of the animals infected with Echinostoma hortense (R: Rat, M: Mice).

50 r ——Rat
—=—Mice

g 40

S

S 30}

el

o

® 20+

(o]

Q

ol

o 10 r f\.——.\.\'\‘\.
O 1 [l 1 1 1 L —

4 5 6 7

Week after infection

3

Fig. 2. Chronological changes in the worm reco-
very rate in the animals infected with Echinostoma
hortense (Rat: infection with 150 metacercariae, Mice:
infection with 30 metacercariae).

3. Changes in IgA and IgE antibody values
in mice
In the serum of the infected mice, the mean

absorbance value of IgA antibodies showed a
statistically significant increase (p<0.05) com-
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pared to the mean absorbance value of the con-
trol group (0.09+0.01) during the experimental
periods and showed a maximal absorbance
value (0.45+0.01) in the 8th week. In the case
of the IgE antibodies, the mean absorbance
value significantly increased until the 7th week
after infection compared to the control group
(0.06+0.01) (p<0.05), which showed a max-
imal absorbance value (0.23+0.02) in the 7th
week, then decreased (0.16+0.01) (Table 1). In
the ILC, the mean absorbance value of IgA an-
tibodies marked a significant increase (p<0.01)
compared to the control group (0.04::0.01)
from the 3rd week, and their peak value (0.14 =
0.01) was detected in the 8th week. But the
IgE antibodies showed an insignificant diff-
erence (p>0.05) (Fig. 1).

4. Recovery rate of the adult worms in
mice

Weekly measurements recorded the recovery
of adult worms in infected mice to be 32.0%,



30.0%, 30.0%, 27.0% and 24.0% from the 2th
week to the 6th week respectively, a similar
result to that found in the rats. We confirmed
this significant expulsion of adult worms throu-
gh the recovery rate in the 7th week and 8th
week (Fig. 2).

DISCUSSION

IgA and IgE antibody levels are dependent
on the type of parasite and host under study'*".
In intestinal parasites, IgA antibody is secreted
from the plasma cells, it then becomes secre-
tary IgA after connecting with glycoprotein in
the epithelial cells and being secreted. The IgA
is a local antibody and causes immune ex-
pulsion of the parasites'®'”. In the case of mice
infected with Neodiplostomum seoulensis, 1gA
antibody values increased continuosly until the
4th week, and in the infected cattle with Fas-
ciola hepatica, the IgA antibody level achieved
its peak value from the 4th to the 6th week””.
When mice were infected with metacercariae of
Echinostoma caproni, the IgA antibody value
reached its maximum in the 6th week to the 6
metacercaria, but increased continuously until
the 10th week to the 25 metacercariac”. These
results suggest that the phenomena of immune
response are revealed differently according to
the kind and the number of parasites affecting
the host.

IgE is known as a special immune antibody
and related to mast cells and eosinophil. That
is, IgE antibodies are produced in the plasma
cells and are then conjugated with mast cells,
which causes the immune response in animals
sensitized with an antigen.

In this study, no statistical significance ex-
isted in either the IgA or the IgE antibody
values of rat serum. Also, IgA antibody values
of ILC increased from the 2nd week to the 8th
week continuously but did not show statistical
significance. Furthermore, the IgE antibody
level was low for the duration of the experi-
ment. The recovery rate of adult E. hortense
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worms showed a decreasing trend after infec-
tion, and this result indicated that IgA and IgE
antibodies are not inolved with the expulsion
of adult worms.

In the mouse serum IgA antibody values in-
creased continuously until the 8th week after
infection. IgE antibody levels generally increa-
sed until the 7th week after infection, then
showed a decreasing tendency from the 7th
week. In ILC, the IgA antibody value also in-
creased from the 2nd week to the 8th week.

In this study, IgA antibody values in ILC of
mice and rats increased continuously until the
8th week after infection, so this resut was sim-
ilar to the change in serum IgA antibody value.
The change in the recovery rate was very sim-
ilar between rats and mice, suggesting that the
IgA in rats and mice played an important role
in the local immune defense against the parasite.

This result also coincides with the reports
that IgA-containing cells were predominant
among the antibody producing lymohocytes in
the intestine of mice infected with Hymenolepis
tapeworms™, and that only IgA antibodies
were observed in the 4th week after infection
with Echinostoma caproni. This figure was
especially high at the lower part of intestine".
Our research, therefore, supports the importance
of IgA antibodies in the local immune defense
against parasites?.

We compared the roles of IgA and IgE anti-
bodies by studying the expulsion and recover-
ing rate of the adult worms in the infected
mice and rats. We detected antibodies in the
serum and ILC which were related to the local
immune response. There was a statistically sig-
nificant increase in the IgA and IgE antibody
values in mouse serum, the IgA antibody value
in ILC of mice and the IgA antibody value in
ILC of rats. However, all of these detected an-
tibodies were not involved with the expulsion
of adult worms. Thus, we think that other
kinds of immunoglobulin or immunocytes should
be studied in the future.
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