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Introduction

It is well recognized that paragonimiasis is
one of the most important tropical disease in
Asia, especially in Japan, Korea, China and
Formosa. But the accurate treatments for this
disease were not found until quite recently.

Recently, Yokogawa et al. (1960) found that
Bithionol is quite effective for this disease and
several other investigators have been confirmed
the efficacy of this drug. However, there are
many questions to decide the recovery of parago-
nimiasis after treatment by sputum and stool
examinations for ova. For example, the para-
sites sometimes may show an interruption of
the ovulation only during the period of treat-
ment and may begin the ovulation soon after
treatment, so it is often very difficult to decide
the cure of this disease during short period
after treatment. Yokogawa (1953) reported
that the examination for ova in sputum and
stool should be followed up at least for more
than 3 months after the treatment to decide
the cure of paragonimiasis and also Yokogawa
(1961) reported that positive reaction in com-
plement fixation test for paragonimiasis would
turn negative soon after the complete recovery
of this disease. In this study, the authors
conducted to use the complement fixation test
for evaluation of the effect of treatment for

paragonimiasis. The complement fixation tests
were followed up before, during and after
treatment on 48 paragonimiasis patients treated
with the combined method with emetine hydro-
chloride and sulfonamide or Bithionol.

Object and Method

The sera for the complement fixation test
were prepared periodically from the paragoni-
miasis patients before, during and after the
treatment with Bithionol or the combined
method of emetine hydrochloride and sulfon-
amid, and the changes of antibody titers in
complement fixation test were compared with
the technique of the 50 percent end point
titration of complement (Yokogawa et al.,
1956).

Namely, 1 : 5,000 of V. B. S. antigen prepared
from adults of Pargonimus westermani as the
same method of V. B.S. antigen for skin test
was employed in this test and 2.5 50 percent
hemolysis units of complement were used.
More than 1:10 in dilution of the serum at
the 50 percent hemolysis end point titration
was considered as the positive reaction in this
test. The details of this test was described in
the previous report (Yokogawa et al., 1956,
1961), so ommited to described in this paper.

The sera of the patients for complement fixa-
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tion test were inactivated as soon as possible
after sero-separations and kept in =20°/C. These
sera were tested at the same time under the
same conditions. From the results of our
detailed studies, it was proved that no signifi-
cant differences were found in the antibody
titers of complement fixation test carried out
with those sera which were stored in -20°C
and those which were used immediately after
sero-separated.

Table 1.

Results

The results of complement fixation tests
carried out periodically on 48 human cases of
paragonimiasis summarized in Table 1, 2 and
3. 23 cases out of 48 cases were treated with
emetine combined with sulfonamid, and the
rests of them were treated with Bithionol.

These 48 cases were divided into 3 groups
as follows.

Changes of dilution titer of antiserum in complement fixation tests

on the individuals before and after treatment with emetine hydrochloride
combined with sulfonamid (effective cases — Group No. 1)

Case Before After treatment
o e 2 M. 3M. AM. 5M. 6 M. 7M.  8M.
il > X160 > X160 X 54 X 39 x 16 o
2 > X160 X 89 X 14 = -~
3 > X160 X 80 > 10 —
4 > X160 X 54 x 23 % 17 < 1 -
5 > X160 x 40 > 32 > 3l =
6 > X160 X 40 X 10 .
7l x 149 > X160 X 28 X 12 =
8 X145 X123 e 33 X325 X 25 -
9 X120 X 62 X 24 —
10 x 20 X 25 > 10 —
il X 16 >¢ 33 Xl X 16 -
Dilution fiter Dilution ifer
of Antiserun of Antiserum
>X160 F >X180
X160 - X160
X 80 - X 80+
X 40 1 X 40+
X2 X0
X10F X10r
o F ok
L L L ! L 1 1 Il it 1 1 L 1 1 L 5 gl
om0 s AN o B gUE W B h
Affer treafrent Affer treatrent
Fig. 1. Changes of dilution titer of antiserum Fig. 2. Changes of dilution titer of antiserum

in complement-fixation tests on the individuals

before and after treatment with emetine

hydrochloride combined with sulfonamid
(effective cases --- Group No. 1)

in complement-fixation tests on the individuals

before and after treatment with emetine

hydrochloride combined with sulfonamid
(ineffective cases --- Group No. 2)

(52 )
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Table 2. Changes of dilution titer of antiserum in complement fixation tests on
the individuals before and after treatment with emetine hydrochloride
combined with sulfonamid. (ineffective cases — Group No. 2)

Case Before

After treatment

| g o ME N 3M. AM. 5M. 6 M. e
il > X160 > X160 = <1608 > X160« > <160 ineffectiveness
2 > % 160 < 117 X 150 X160 > x160 relapse
3 > X160 X 62 X 8l X 96 ineffectiveness
4 > X160 X 40 X 33 X 76 X 20 X 32 relapse
5 x93 X 46 x 20 X 28 X a4 relapse
6 > 85 X144 X 104 X133 ineffectiveness
7 X 84 X 15 > qA X 67 X 58 X 40 relapse
8 X 65 X 17 X 40 X 23 ineffectiveness
9 %53 >¢ 20 > 79 X 67 x 28 > 26 relapse
10 X 38 e 54 x 30 > B2 ineffectiveness
11 X 23 X 45 e 2T X 18 X 16 > 19 X 12 relapse
12 > 20 X 32 X 23 > 85 X 65 > 17 < 12 relapse
Group 1: 11 cases, which were treated with crease.

emetine combined with sulfonamid for 12 days
and were seemed to be completely cured.

Group 2: 12 cases, which were treated with
emetine combined with sulfonamid as same as
group 1, but were ineffective.

Group 3: 25 cases which were given 5-15
doses of Bithionol every other day and cured
completely.

On group 1, the Paragonimus eggs in stools
and sputa disappeared completely during the
period from 10th day to 40th day and no
ova were found during the follow-up studies
for 8 months after treatment. The antibody
titers in complement fixation test of all these
patients decreased gradually with lapse of time
after the treatment and became negative as
shown in Table 1 and Fig. 1.

On group 2, the therapeutic effects were not
recognized at all in spite of the same treatments
were given same as group l.° As shown in
Table 2, in 5 cases Paragonimus eggs in stools
and sputa were not cleared during the period
of the treatment and in 7 cases the eggs were
cleared for a while, but the eggs were found
again during the period from 2 months to 4
months after the treatment. The antibody
titers of them in complement fixation test showed
only strong fluctuation and no tendency of de-

(53 )

On group 3, the Paragonimus eggs in stools
and sputa were cleared during the period from
the 4th day to 6th day after the beginning
of the treatment and no relapses were found
during the period from 6 months to 12 months
after the treatment. The antibody titers in
complement fixation tests showed the tendency
of decrease as group 1 and became negative
during the period from 1 month to 12 months
after the treatment.

From the above mentioned results, the varia-
tions of antibody titers in complement fixation
test were summarized as follows. The antibody
titers of all the cases in group 1 and 3 which
had cured completely showed a tendency of
decrease soon after the treatment and finally
became negative. On the contrary, on the
cases in group 2 which were ineffective, the
antibody titers showed only a strong fluctuation
but a negative reaction. Accordingly, it may
be possible to guess the therapeutic effects in
early stage after the treatment through the
periodical observations of complement fixation
tests. No relations were found among the
antibody titers, age, sex and lapse time of
infection of the patients.
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Table 3. Changes of dilution titer of antiserum in complement fixation tests on
the individuals before and after treatment with Bithionol
(effective cases — Group No. 3)

Case Before After 10 times After treatment
No. treatment medication 1M 2 M. 3 M. i 5 M. 6 M. 19 M.
1 > X160 > X160 > X160 > %160 X 57 X 12 =
2, > X 160 > % 160 > X160 > x160 X 29 ==
3 > X160 > X160 > X 160 X 40 X 42 = =
4 > X160 > X160 X 150 X 33 X 10 =
5 > X160 > X 160 X 148 X 94 X 93 X i — ==
6 > X160 > X160 X 45 -
7 > X160 > X160 X 64 X Al X == =
8 > X160 > X160 X108 X 48 X 24 == — ==
9 > X 160 > X160 X108 X 40 X 22 = = ==
10 > X160 > X160 X 50 X 54 X 40 X 11 =
11 > X160 > X160 X 51 x 25 x 14 — — —
2 > X160 X 106 X 40 > 26 X 11 == —
13 > X160 > 93 X 29 e 3 — = — =
14 > X160 X & X 55 X 18 —
15 > X160 > 53 X 32 X 18 ==
16 > X160 X 53 X 24 —
17 X 68 X 41 X 28 -
18 X 63 X 49 > 20 — — == ==
19 X AT X 22 — —
20 X 40 = = =
21 X 31 X D == =
22, X 29 X D - -
23 X 27 X 11 = — e —
24 X 25 X 23 X 20 — =
25 X 22 X- 20 b < 19 - o
Dilution titer
S Discussion
Y160 - The complement fixation test for paragoni-
miasis has been introducted by Ando (1910),
o and he pointed out from the results of animal
Yk experiments that it was helpful to eva%uate the
efficacies of treatment for paragonimiasis.
Xar Recently, Yokogawa ez al. (1956) reported the
o method and the diagnostic value of complement

! L

|
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Fig. 3. Changes of dilution titer of antiserum
in complement-fixation tests on the individuals
before and after treatment with Bithionol

(effective cases -+ Group No. 3)

(54)

fixation test in human paragonimiasis.  Yoko-
gawa (1956, 1961) has also often described that
the complement fixation test for paragonimiasis
is closely connected with the survival of the
worm, Paragonimus westermani in the final
hosts. That is, the intradermal test using V.
B. S. antigen keeps positive reactions during



the long period from 10 years to 20 years after
the recovery of paragonimiasis. On the contra-
ry, the antibody titers in complement fixation
test became negative after the death of the
worm in the final hosts. Accordingly, the
complement fixation test would be helpful to
evaluate the effects of treatment. Yokogawa
(1956) reported that the antibody titers of the
patients who received lobectomy to remove the
worm cyst in the lung decreased gradually and
became negative within the period of 6 months
after operations.

Kushi et al. (1960) and Takano (1960) reco-
gnized the same results as Yokogawa from the
results of follow up studies on paragonimiasis
patients who had cured completely with treat-
ment of emetine combined sulfonamid, and
reported that the complement fixation test is
one of the suitable methods to decide the cure
of paragonimiasis after treatment.

Takano (1960) carried out the rapid floccula-
tion tests with bentonite antigen and cholesterol
lecithin antigen on the patients treated with
various drugs, and reported that the tendency
of decrease of antibody titers in the tests were
recognized when the drugs were effective.

However, the results of rapid flocculation
test seemed to be instable and its method is
quite complicated compared with that of com-
plement fixation test.

Conclusion

The changes of the antibody titers in com-
plement fixation tests were studied periodicaly
on 48 paragonimiasis patients before, during
and after treatment. The antibody titers of
the patients who had cured with the treatments
of emetine-sulfonamid or Bithionol showed a
tendency of decrease immediately after treatment
and finally became negative during the period
from 5 months to 12 months after the treat-
ment. On the contrary, the antibody titers of
the patients who were not cured showed only
a strong floctuations.

It was confirmed that it may be possible to
evaluate the efficacies of the treatments from
the results of complement fixation tests in the
early stage after treatment.

(55 )
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Fii 9% REE AR R & L COBARBE RGO

Bl R £ =B X &858
(TEREEZREGWEEE)

i AR DI HIE AR S B BUG OIS B 3, AEIRIBRE 48 &ITh\ T2 ML 2 /5
2. TORER, WBRICE ) AIIRRERL 2O EMICES THRE R B AN O EET A F L -
V7 7 FIPFRIC X 2 SERTRIE LUEFIR O F4 ) —VIIRIC X 55240806 25 BHcl,  HEm:
TRIRER L Y BB 2R LR 2 KRR L 7228, BT A F o - 347 7 KIGHRIERR G mIFAMY
RES, Xiclx —RHICHERL THEREE LB 126101, HAMrSREr Lk
BELY ETESZ2RL TR Lo

Fiidk BAE DIEHEHIE I Z BIRE R LB L T2 2 L3R 2 THAVS, FRICHERSRED
NERFEOBIEE 247 2 (XH B3 10 2 DB 2 WA T 5 2 L SISk 2. iz UPBE & 2 70 B
PIF AR TR, RERRLETAFRL L USHLESZLDOLE: b E.
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