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INTRODUCTION

Since the introduction of bithionol in treatment
of paragonimiasis(Yokogawa et al., 1961), the
prevalence of this disease have decreased remar-
kably. Tens of thousands of patients were cured
by the treatment. And the population of fresh-
water crabs (Eriecheir spp.) which is one of
main sources contracting disease in Korea, re-
duced to lowest level since the ecology in the
rice paddy changed because of the wide use of
pesticides in cultivating crops. These two factors
resulted in a marked reduction of prevalence and
incidence of human paragonimiasis in Korea.
However, this disease is still remained as one of
the major endemic helminthiases in this country.

Those two factors made parasitologists change
their concepts on epidemiology of paragonimiasis.
First of all, the endemicity could no longer be
expressed by the prevalence rate, and should
be shown as an incidence rate in a population,
Secondly, the intradermal test using VBS antigen
of adult Paragonimus, showed lower specificity
than it was used in 1950’s and 1960°s (Sadun
and Buck, 1960; Kim, 1969), because many of

the infected cases turned to be cured, but still
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showed positive reaction when tested. Thirdly,
the significance of the enzootic cycle in the
epidemiology of paragonimiasis should be reeva-
luated because the infection status of inter-
mediate crustacean hosts remained almost un-
changed in spite of the reduction in human
infection (Kim, 1969).

So far, most of the epidemiological evalu-
ations of human paragonimiasis have been done
using both the intradermal test and intermediate
host surveys in many local areas (Rim et al.,
1975: Ahn et al., 1979; Lee at al., 1981). Using
intradermal test, however, we can no longer
surmise that the positive reactors are patients
as mentioned above.

To overcome this shortcoming and to evaluate
correctly the number of active cases in a
community, we should apply either the sputum/
stool examination or other specific serological
methods which discriminate the patient among
the positive reactors of intradermal test. The
sputum/stool examination in diagnosis of para-
gonimiasis has been noloriously known to be
low sensitivity because of many chronic or
ectopic infections (Kim, 1670). In this respect,
the specific IgG antibody tests, such as CF test

(Chyu and Lee, 1961), IFA test (Choi e al.,
1975; Cho and Soh, 1976) or immunodiffusion
test(Yogore et al., 1965; Lee and Choi, 1981)
are promising ones because of their high sensi-
tivity and high specificity. In addition, as Choi
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et al. (1976) showed, the specific antibody level
returned to negative within 6 months after the
successful chemotherapy.

As micro-ELISA technique have been proved
as the most convenient serological method for
the mass screening of many parasitic diseases
(Voller et al., 1976; McLaren et al., 1978;
Lee et al., 1981), we evaluated this method in
its sensitivity and specificity in diagnosis of
human paragonimiasis. By this study we hope
that the complicated procedures in mass handling
of samples as in CF, IFA and immunodiffusion

tests, would be overcomed.
MATERIALS AND METHODS

1. Antigen preparation:

A total of 14 adult Pavragonimus westermani
were harvested {from a dog at 13 weeks after
the metacercarial infection. The metacercariae
were collected from naturally infected crayfishes
of Kanghwa Gun,
1975).

After repeated washing in saline to remove

Kyunggi Do (Rim et al.,

the attached or ingested host tissue, the worms
were homogenized with teflon-coated tisste
homogenizer with 2ml of physiological saline in
ice bath. The tissue emulsion was added with
20ml of saline and shaked for 2 hours at room
temperature, then kept at 4°C for 24 hours,
The emulsion was centrifuged at 4°C by 10, 000g
for 30 minutes. The supernatant was used as
antigen throughout this study (protein content
as measured by Lowry method, 1.05mg/ml).

2. The micre-ELISA procedure:

The general procedure of the technique of
McLaren et al. (1978) was followed. After
chequerboard titration of antigen, positive and
negative reference sera and conjugate for
adequte dilutions, the following procedure was
used.

Flat-bottom polystyrene microtiter plate(Dyn-

atech-micro-ELISA) well was coated with 200
microliter of Paragonimus antigen which was
diluted 1:200 with carbonate buffer (pH 9.6)
(protein content, 5.3pg/ml) and overnighted at
room temperature. After 3 times of washing of
the well with saline/Tween 20 solution, the
well was incubated with 200z of 1:100 dilution
of test sera in PBS/Tween 20 (pH 7.4) at 36°C
for 2 hours. After washing for 3 times again,
200p1 of 1:2,000 dilution of conjugate (peroxi-
dase conjugated antihuman IgG(H&L) goat serum,
Cappel Lab., USA) was added and incubated
at 36°C for 2 hours. After washing, 200pul of
of substrate, made of 99ml of distilled water,
Iml of 19 o-phenylenediamine in methanol,
and 50ul of 6% H,0, solution, was added to
the well. Checking the degree of colouring of
the reference serum, from time to time, the
reaction was stopped by 20 pl of 8N H,SO,,
when the positive reference serum showed optical
density, 0.45. The O.D. was read using Spe-

ctronic 20 at 492nm with micro-cell adapter.

3. Subjected cases:

As shown in Table 1, a total of 95 carefully
selected sera samples was tested in this study.
Among them 21 were parasitologically proven,
egg positive cases of Paragonimus westermani
in their sputum. They were selected by field
surveys at Miro Myon, Samcheog Gun(3 cases),
Bugpyeong Myun, Haenam Gyun, (7 cases),
Podu Myun, Goheung Gun(9 cases) and Yangdo
Myun, Kanghwa Gun(l case). Another case
was selected at Scoul National University
Hospital (Group [).

Another group of 8(Group [[) was egg nega-
tive cases who manifested positive intradermal
test for VBS antigen of Paragonimus. Two cases
out of them showed thoracic lesion radiologically.
Another case was that of surgically proven old

ectopic paragonimiasis who experienced hemo-



ptysis two decades ago.

Seven cases of Clonorchis infection(Group [[)
and 9 cases of other parasitic diseases(taeniasis,
cysticercosis and filariasis) (Group [V) were also
tested to observe the possible cross reactions
with Paragonimus antigen.

The control 50 cases (Group V) were care-
fully selected as non-infected ones of Paragoni-
mus by the following criteria; (1) negative
intradermal test, (2) repeated negative results
for Paragonimus eggs in sputum for 3 times,
(3) no history of contact with infection sources.
Among non-infected cases there were patients
of hypertension, liver cirrhosis, bacteriologically
proven tuberculosis and normal healthy controls.

Table 1. Subjected cases tested by ELISA

Group Description I\CIZ'Segf

I Egg positive cases of paragonimiasis 21

i Positive rectors of intradermal test 8
for Paragonimus

I Egg positive cases of Clonorchis 7

v Taeniasis, cysticercosis, filariasis 9

v Non-infected controls for paragonimiasis 50
Total 95

RESULTS

The results, as revealed by optical density at
492nm were plotied in Fig. 1, by the test
Groups. The results of each test were highly
reproducible when the optical density of the
positive and negative reference sera was fixed
at 0.45 and 0.02 respectively.

In Group I, 21 egg positive cases of Parago-
nimus westermani showed high antibody level
except 3 cases. Optical density ranged from
0.01 to 1.5, and the distribution of the cases
were; 3 cases under 0. 10, 1 case in 0. 25~0. 30,
9 cases in 0.31~0.60, 4 cases in 0.61~1.0, 4
cases over 1.0.

In Group II, 2 cases showed high antibody
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Fig. 1. Result of the enzyme linked immunosorbent
assay in subjected cases shown by the Groups.
* : Positive and negative reference sera.
level (0.92 and 0.48 in respect); one with
thoracic lesion and the other only with positive
intradermal reaction. Other 2 cases gave inter-
mediate values, 0.13 and 0. 11 respectively; the
latter case was old ectopic case. The remaining
4 positive reactors for the intradermal test
revealed low IgG antibody level under 0. 10.
In Group III(Clonorchis infected), the highest
antibody level was 0.10 as revealed by optical
density. In Group IV (taeniasis, cysticercosis



and filariasis), all cases showed O.D. value
under 0. 08. In normal healthy controls and other
non-infected patients (Group V), the specific
antibody level ranged from 0. 00 to 0. 20 (mean-i-
standard deviation; 0.0470.03).

From these results, we propose the optical
density 0.25 as a differential point of positive
reaction for presently ill paragonimiasis. By this
criterion, the sensitivity of ELISA for the
specific IgG antibody was 86% (18 positive
reactions out of 21 egg positives). The specificity
of this test was 1009 in 66 cases of Groups
III, IV and V.

DISCUSSION

In this study there was a very interesting
case who was very helpful for the setting of the
differential criterion of positive reaction. She
experienced active hemoptysis two decades ago,
and recently received surgical operation because
of a mass in pelvic cavity. The pathology of
the mass showed no worms at all but old gran-
uloma around the necrotic eggs. This case gave
the intermediate antibody level, 0. 11 as revealed
by optical density. The present authors believe
that this kind of old case would not be regarded
as positive by means of specific IgG antibody
test, even though positive at intradermal test.
In addition to this, similar intermediate level
of antibody was observed in a Clonorchis infected
case.

If the differential point of the positive reaction
in ELISA is determined by “mean-+2 S.D.” of
the optical density in apparently non-infected
cases(Group V in this study), it would be 0. 10
(=0.04-+0.03%x2). Such a low differential point
will render many non-infected cases to positive
reaction. Considering the present situation of
paragonimiasis in Korea, the higher specificity
of a diagnostic technique is more desirable than

high sensitivity. This is the reason why we set

the differential criterion as (.25, the compro-
mising point, which is below the lowest level
of egg positive cases except 3 extraordinarily
low ones and upper the control levels.

Three cases out of 21 egg positive paragoni-
miasis patients showed negative reaction for
specific IgG antibody by this criterion. As Kim
(1969) observed, even the intradermal test
revealed false negative reaction in screening
paragonimiasis especially in young age group.
In specific IgG antibody test, it is evident that
antibody level would not be elevated in all
infected cases probably due to immunosuppre-
ssion or due to antigen-antibody complex. In
our study negative reactors were all in age ]2
~15 years.

There observed no cross reaction between

‘Paragonimus antigen and other kinds of parasitic

infections, especially with Clonorchis infected
cases. It might be due to high setting of diffe-
rential criterion. In other respect, it might be
secondary to the high dilution of test sera to
1:100. In other kinds of serological methods,
such as IFA or immunodiffusion tests, Clonorchis
infected sera react Paragonimus antigen up to
serum dilution 1:16(Choi et al. 1975; Cho and
Soh, 1976).

Through this this observation, specific IgG
antibody screening by ELISA for paragonimiasis
was found to be highly specific and sensitive,
and useful for field survey. However, it is
necessary to know something more about the
decreasing pattern of antibody level after
successful treatment in patients. In addition to
this, developing the purified antigens and the
analysis of their usefulness might be also

desirable.

SUMMARY

To observe whether the specific IgG antibody
test using ELISA was useful in diagnosis of



presently ill patients of paragonimiasis, a total
of 95 sera were tested. The sera were collected
from 21 egg positive cases, 8 from positive
reactors of intradermal test, 7 from Clonorchis
infected, 9 from other parasitic diseases and 50
from apparently non-infected cases.

By the result, the sensitivity of the test was
86% and the specificity was 1009%5. There were
no cross reactions between Paragonimus antigen
and other parasitic infections.

Specific IgG antibody test by micro-ELISA
was concluded to be useful for mass screening

of the presently ill paragonimiasis in the field.
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