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Introduction

Schistosome dermatitis is known to be a

maculopapular skin eruption resulted from

the penetration of the skin by cercaria of

certain species of nonhuman schistosomes.

This schistosomes are world widely distri

buted and affect those who work or swim

in fresh or sea water.

The etiology and epidemiology of schisto

some dermatitis were first described by Cort

(1928) in the United States. In Japan, avian

schistosome dermatitis has been found among

farmers working in paddy-fields as reviewed

by Oda (1973). But recently, it is pointed

out that some of agricultural chemicals or

sometimes drainage from factories may pro

duce dermatitis as well, since a lot of chemi

cals have been applied to paddy-field. The

diagnosis of schistosome dermatitis is usually

made by history of contact with cercariae-

infested water and by cutaneous rash. How

ever in most cases, it is rather difficult to

find avian schistosome cercariae or the in

fected vector snails from the paddy-fields.

It is therefore hard to distinguish this from
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other dermatitis resulted from chemicals by

clinical findings alone.

Sadum et at. (1960, 1962) used the fluores

cent antibody technique for the serological

diagnosis of schistosomiasis mansoni, and

found that the cuticle of the cercariae were

consistently and specifically reactive with the

positive serum. Therefore, it seems to be of

interest to try an application of the tech

nique for the diagnosis of avian schistosome

dermatitis.

The aims of the present study were ; (a)

to determine the applicability of the indi

rect fluorescent antibody technique for the

diagnosis of schistosome dermatitis in ex

perimental condition ; and (b) to evaluate

technique as a screening test in epidemio-

logic studies of schistosome dermatitis.

Materials and Methods

Source of sera

A) Experimental infections

Two white rabbits, weighing 2.6 and 3.1

kg were used. They were each fixed on

the backs and the shaved inguinal regions

were exposed to the cercariae of Trichobil-

harzia brevis, three times in a week in total

dose of 4,800 cercariae. They were bled just

prior to infection and at weekly intervals for

11 weeks after infection.

Experimental infections with T. brevis,

cercariae were also carried out on four vol-
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unteers in our laboratory. The cercariae

were applied to the skin of the forearm by

the "glass cylinder" method (Oliver, 1949).

Two persons out of four were exposed to

the cercariae three times in a week in total

dose of 1,135 cercariae each and bled once a

week for 21 weeks. Remaining two volun

teers were exposed twice at a dose of 100

cercariae each, at an interval of 5 weeks,

and bled once a week for 16 weeks after

the primary exposure.

B) Sera from various groups of persons

Group 1 : 10 persons with a paddy-field

dermatitis in Gifu Prefecture. They acquired

the dermatitis in June, 1976 while working

in paddy-fields. Kobayashi et al. (1976) in

vestigated those cases and suggested from

the epidemiological and clinical findings that

the invasion of Trichobilharzia cercariae was

the cause. The sera were collected about a

week after the symptom began to manifest.

Group 2 : 13 persons with a paddy-field

dermatitis of unknown etiology in Ishikawa

Prefecture. The symptoms onset during the

period from May to July, 1977. The sera

obtained 1 or 3 weeks after the symptom

onset.

Group 3 : 11 persons with other derma

titis who had been diagnosed as atopic der

matitis or urticaria by the dermatologist at

Hiroo Hospital, Tokyo.

Group 4 : 40 health blood deners who live

in the city of Tokyo.

Antigen

The cercariae of T. brevis were used as

antigen in the fluorescent antibody test. The

strain of T. brevis used in this study was

originally isolated and identified by Suzuki

et al. (1973, 1977) and has been maintained

in our laboratory for 10 years. The main

tenance has been carried on through domestic

ducks as the definitive host and the Lymnaea

snails (Austropeplea ollula) as the interme

diate host. The cercariae used were those

shed from the infected snails. The prepara

tion of cercarial antigen was made by the

following procedure.

A) The infected snails were placed in

beakers containing dechlorinated tap water

and exposed to an artificial light for a few

hours.

B) After removing the snails the cercarial

suspension was allowed to stand undisturbed

until snail feces had settled to the bottom.

The supernate containing the living cercariae

was gently transferred to a siliconized glass

tube and chilled in an ice cold bath for

30 min.

C) An appropriate quantitiy of fixative of

1 % acetic acid in 95 % ethylalcohol was

added to the suspension, it was then cen-

trifuged for 10 min. at 1,500 rev./min. at 4-

5C and the supernate was discarded.

D) The sediment was re-suspended in the

fixative to obtain a concentration of 10 to 15

cercariae per one drop with a micropipette.

E) A dorp of suspension was pipetted into

a small circle specially prepared on a micro

scope slide.

F) The specimen was dried at room tem

perature to ensure the attachment of cer

cariae to the slide during the following

manipulation in the test.

Fluorescein conjugated [FITC] antisera

A commercial preparation by Behringwerke

Institute was used. The prelimnary tests

indicated that a dilution of 1 : 150 of anti-

rabbit-T'-globulin-serum and 1 : 100 of anti-

human-IgG-serum were the most suitable

concentrations.

Test procedure

Indirect fluorescent antibody staining

The diluted test serum was dropped on

the cercarial antigen. After the preparation

was kept in a moist chamber at 37C for

45 min. It was rinsed in PBS 3 times for 5

minutes each with gentle continuous vibra

tion to wash non-reacted globulins. The

preparation was dried in air and the diluted

fluorescent antibody was applied at 37C for

45 min. After washing and drying by the

same procedure as mentioned above it was

mounted in buffered glycerol and covered

with a cover slip.

Microscopic examination was conducted by

the use of a fluorescence microscope (Olym-

pus-FLM, Tokyo) using UV exiting filter

system. The reactions were graded into five
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classes : — : no fluorescence, ± : faint fluo

rescence, + : moderate fluorescence, -ff :

intense fluorescence, -fff : most intense fluo

rescence. The titer of the test serum was

expressed by a reciprocal of the highest dilu

tion which gave the reaction + .

Results

IFA tests with sera from experimentally

infected rabbits and persons

A series of experiments was designed to

determine the applicability of IFA test using

T. brevis cercarial antigen. The homologous

antisera obtained from the experimentally

infected rabbits and persons were first tested.

The changes in the titer that occurred dur

ing the course of infection were shown in

Figures 1, 2 and 3.

As seen in Figure 1, the titer in both of

two rabbits increased rapidly and reached a

No. of T.brevis cercariae applied

1 2000 cercariae

2 2250

3 550 //
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Fig. 1 IFA titers of sera from the experi

mentally infected rabbits.
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Fig. 2 IFA titers of human sera taken from

the volunteers experimentally infected (I).
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Fig. 3 IFA titers of human sera taken from

the volunteers experimentally infected (II).

peak at 2-3 weeks after the primary expo

sure. It was considered appropriate to put

the criterion of positivity as a titer of 20 or

greater. Then in these two rabbits the

positive reactions were observed during the

period of 1-7 weeks following the primary

exposure.

The sera of the two persons who had re

ceived heavy exposures to cercariae three

times in a week and developed a typical in

tense schistosome dermatitis became reactive

2 weeks after the primary exposure. The

positive reaction was maintained up to 21st

week when the observations were terminated.

(Fig. 2) The maximum titers in 2 persons

were 160 and 40, respectively.

The serologic responses of other two per

sons of light exposure also became positive

4 or 5 weeks after the primary exposure.

(Fig. 3) In these cases the primary exposure

to cercariae resulted in skin reactions but

they were mild and inconspicuous. When

the secondary exposure w^as applied 5 weeks

later, the reactions to cercariae became pro

gressively stronger and resulted in manifes

tations of a typical schistosome dermatitis.

The titer of the sera apparently rose more

slowly and the maximum level was lower

comparing with those of heavy exposures.

In the positive reactions obtained with

cercariae of T. brevis which were fixed with

1% acetic acid in 95% ethylalchohol the

most intense specific fluorescence was ob

served in the cuticle of the cercariae. Oc

casionally a similar fluorescent mass was
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Fig. 4 Distributions of IFA titers in human cases of normal and cercarial dermatitis.

observed at the oral and/or at the tips of

the tail. However, this occurred even with

the normal sera especially when the undilted

sera were used or when the preparation was

not thoroughly washed prior to the observa

tion. Therefore only the fluorescence on the

cuticle was observed as a specifically positive

reaction in the present study.

IFA tests with sera from various groups

of persons

The test results of 4 groups of persons are

summarized in Figure 4. With the sera from

10 patiants suspected to be of schistosome

dermatitis caused by Trichobilharzia cercariae

from Gifu Prefecture the titers ranged from

10 to 80 and 90% of them showed 20 or

over. Of 13 sera from Ishikawa Prefecture

with paddy-field dermatitis of unknown etio

logy 12 or 92 % sera reacted at a dilution of

1 : 20 or above. The distribution pattern of

titer was quite similar between Gifu cases

and Ishikawa cases. None of the sera from

persons with other kind of dermatitis reacted

even at a dilution of 1 : 10. Among 40 con

trol sera only 2 or 5% reacted at a dilution

of 1 : 20. And no sera reacted positively at

dilutions of 1 : 40 or higher.

Discussion

There have been some attempts made for

developing immunological diagnosis tech

niques for schistosome dermatitis. Several

researchers have studied on whether schis

tosome dermatitis caused by nonhuman or

human schistosomes can produce cutaneous

sensitivity to the antigen of human schisto

somes, S. mansoni or S. japonicu?n (Cort,

1936; Augustine et al., 1949; Hsu et al.,

1956; Moore et al., 1968). However, they

have not succeed completely in determination

of nonhuman schistosome infections in man

with the cross reaction of both human schis

tosome skintest antigen. It was reported

that there were no positive results with the

complement-fixation test obrained, and the

bentonite-fiocculation and cholesterol-lecithin

tests showed no consistent correlation with

a history of schistosome dermatitis. In con

trast, the fluorescent antibody technique

using cercariae of S. mansoni as antigen gave,

positive results in about 22 % of the persons

with a history of schistosome dermatitis.

In the present study, the sera of rabbits

and persons experimentally infected with T.

brevis were tested against the homologous

cercariae of T. brevis. By the use of indirect

fluorescent antibody technique the antibodies

could be detected in the heavily infected

rabbits during the period of 1-7 weeks fol

lowing exposure to cercariae. In the cases

of experimentally infected persons the ap-
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pearance of detectable antibodies and their

maximum levels seemed to correlate with the

number of cercariae used for the infection.

The antibody response appeared sooner and

reached higher titers in the heavy infections

than in the light ones. The results of this

technique applied to various groups of human

sera showed a high positive rate of more

than 90% among the paddy-field dermatitis

patients and a very low rate of false positive

reactions; less than 5%, among the control

groups. It was suggested that this procedure

may be usuful in the serological diagnosis of

avian schistosome dermatitis, although the

cross reactions should be further investigated

with the cases of human schistosomiasis and

also with the cases of dermatitis due to other

species of avian schistosomes.

Summary

A technique for the diagnosis of avian

schistosome dermatitis was described. Cer

cariae of Trichobilharzia brevis fixed with

1 % acetic acid in 95 % ethylalchohol were

used as antigen in the indirect fluorescent

antibody test. The applicability of the test

was demonstrated with the sera of 2 rabbits

and 4 volunteers experimentally infected with

Trichobilharzia brevis carcariae.

In the sera of heavily infected rabbits,

positive reactions with specific fluorescence

were observed during the period of 1-7 weeks

following the primary exposure. The titer

of the sera from lightly exposed volunteers

rose more slowly and the maximum level

was lower comparing with those of heavily

exposed.

Sera from 4 groups of persons were exa

mined by this technique. None of the sera

from persons with other kind of dermatitis

and from healthy donors reacted positively

at a higher dilution than 1 : 20. With the

sera from persons of paddy-field dermatitis

from Gifu Pref. and from Ishikawa Pref.

more than 90% of them reacted at a dilu

tion of 1 : 20 or above.
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