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Abstract

A. Chemotherapy of Paragonimiasis with Bithionol
III. The follow-up studies for one year after
treatment with Bithlonol.

The suthors reported on the chemotherapy of 13 paragonimiasis
patients with Bithionol for the first time in the previous report.
In the present study, several examinations of complement-fixsation
tests, chest X-ray examinations and stool examinations were per-
formed on the above mentioned cases for 1 year after treatment.
Strongly positive reactions in complement-fixation tests before
treatment became negative within 3 months to 9 months after trest-
ment in all cases.

The abnormal shadowa in the chegst X-ray found before treatment
also disappeared within 1 year after treatment. No ova were found
for 1 year after treatment.

The follow-up examinations with complement-fixation tests and
chest X-ray examinations after treatment would be the more exacting
methods of criterion of cure.
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B, Epidemiological survey for paragonimiasis in the
west district of Shizuoka Prefecture, Japan,

The epidemiologica surveys for paragonimiasis using intra-
dermal tests, complement fixation tests and stool examinations
were conducted in Olgawa-cho and Ohama-cho, west district of
Shizuoka Prefecture, Japan. Main observations as follows :

1) In Olgawa-cho, 11 out of 1,023 school children and 5 out
o2 814 inhabitants showed positive or doubtful reactions in the
intradermal tests, but those who showed positive or doubtful skin
reactions were all negative in complement-fixation tests and stool
examinations., In Ohama-cho, 28 out of 2,232 school children and
163 out of 4,42% inhabitzsnts were positive or doubtful in intra-
dermal reactions. 66 and 17 out of these 192 positive or doubtful
reactors of intradermal test showed positive reactions in comple-~
ment-fixation tests and paragonimus eggs in stool,

2) Eriocheir jeponicus collected in Oi-river (Jigawa-cha)
vere all negative for metacercariae of Paragonimus westgrmani, but
in those which collescted in Kiku-river Zahama-cho; the metacer-
cariae were detected.

[
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Abstract

C. Chemotherapy of paragonimiasis with Bithionol.
IV. The observations tor 6 months after mass-treatment
of paragonimiasis patients with Bithionol in Ohama -
_cho, Shizuoke Prefecture, Japan.

The non-hospitelized mass-treatment with Bithionol was per-~
formed on 16 paragonimiasis patients in 5hama—ch5, Shizuoka pre-
fexture, Japan, and these patients were followed up for 6 months
after treatment with serial examinations of intradermal test,
complement-fixation test and stool exaominstion.

The main observations were as follows :

l) The same efficacies of treatment as in the hospitalized
treatment were found and no relapses nor increase of slde effects
of drugs could be found.-

2) The positive reactions in complement-fixation test of
these 16 cases turned negative within 5 months after treatment.

3) In the intradermal test with V.B.S. and ppt antigens,
neither disappearance nor tendency of decrease of the diameters
of the wheals were found from the follow-up studies for 6 months,
and any effects of sensitization of the skin site caused by the
repeated injections of these antigens was not found.

4) About 80@%:0 - 1803700 of Bithionol were kept in blood
continually all through the period of treatmen, and disappeared
on the 5th day after the completion of the administrations of
drug.
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Abstract

D. Studies on the complement-fixation test for
Paragoniminsis as the method of criterion of cure.

The serial examinations of complement-fixation tests were
performed on 48 paragonimiasis patients who have treated with
Bithionol or Emetine combined with sulfonamid, and the dilution
titers of antiserum taken before, during and after treatment
were compared.

The antibody titers in complement-fixation test of the
patients who had cured completely showed a tendency of decrease
immediately after treatment and finally became negeative during
the period from 1 month to 12 months after treatment. On the
contrary, the antibody titers of the patients who had not cured
showed only strong floctuations but negative reactions. It was
confirmed that it may be used for the method of criterion of cure
from the results of the complement-fixation tests in the early
stage after treatment.
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A. Chemotherapy of Paragonimiasis with Bithionol

III., The follow-up studies for one year after

treatment with Bithionol.

Muneo Yokogawa, Toshihiko Okursg and

Moriyasu Tsujdi

Department of Parasitology, School of Medicine,
Chiba University, Chiba, Japan.

Motoi Iwasaki and

Makic Shigeyasu

National Kochi Hospital, Kochi, Japan.




Intreduction

Since paragonimiasis has clinically a very close resembrance with
pulmonary tuberculosis and such a serious cases as cerebral Raragonimi-
asis are not at all rare, much attentions were paid to this disease
lately in Japan., iowever, as the treatment of paragonimiasis, only
the combiried treatment of Emetine-Sulfonamids ( S. Yokogawa et al,1939,
1940 ) hes been taken until recently, the results being not quite
satisfactory either in effects or in side-effects, and still more
effective drug has been expected.

Recently, the authors (1960) proved that Bithinnol was very effec-
tive for paragonimiasis : in the first report ( M. Yokogawa et al,

1961 ) showed experimental chemotherapy on the snimals infected with
paragonimiasis, in the seccnd report ( M. Yokogawa et al, 1961 ) showed
the first trial of Bithionol ( Bitin, Tanabe Seiyaku Co. Ltd. ) for

the treatment of 13 cases of human paragonimiasis and the successfull
results of this trial.

By this time, the authors have completed the follow~up observa-
tions for one year after the treatment and all the cases were proved
to be completely cleared. On this report, the authors present the
results of those observations.

oot -

As the objeets of this experimental therapy, 13 cases of paragoni-
miasis { male 11, female 2 ranging from 8 to 38 years of
age ) wore selected ( Table 1 ). All these 13 cases live or have lived
in those prevalent districts of this disease, Kochi and Ehime prefec-
tures, and they have all eaten cooked Eriocheir japonicus. The sup-
posed lapse of time from the onset of the disease to this treatment
varied from 3 wmonths to 10 years. As mentioned before, because of its
very close resembrance in clinical symptoms to the pulmonary tuber-
culosis, there has often veen wrong diagnosis by confiision : in 4
cases amons those 13 cases with whom the authors treated, the initial
diagnosisweremistaken for pulmonary tuberculosis and they were sub-
jected to the chemotherapy with SM, PAS, INAH : and 9 cases were sube-
jocted to the theraoy of paragonimiasis with the combined methid of
Emetine-Sulfonamids. As subjective symptoms, bloody sputa were scen
in 5 cases, and as objective ones, abnormal shadows in chest X-Ray
were found in all cases. Parenthitically, No. 9 had cerebral Paragoni-
miasis complicated pulmonal paragonimiasis with spastic palalysis on
left arm and leg, blind ( both eyes ) and disphasia. These 13 cases
wore all hospitalized and treated with Bithionol.




Method of Therapy

As for the determining of the dose, the consideration of the side-
effects and the blood concactration of Bithionol, the authors described
in detail in the previous report 2 and therefore omitted in this paper,
The daily dose was 2.0 g = 2.5 g for adults and 1.5 g - 2.0 g for child-
ren ( 40 mg/kg - 60 mg/kg ). They were given the above daily dose
divided into 3 "takes" immediately after meals every other day. And
according to the number of doses given ( definition : one dose means
ore "daily dose" ), all the casss were divided into 3 groups (I) receiv-
ing 5 doses (No. 1) (II) receiving 10 doses (No. 2 - No. 5) and (III)
receiving 15 doses (No. 6 - No. 13) ; the efficacy of the treatment
was examined in each divided sroup.

‘Mathod of examination

In order to evaluate the efficacy of the treatment and to examine
the side-eflects, Lhe following tests were given :
1) Stool examination.

For 2 or 3 days before the treatment and every day during the
period of the treatment, E.P.D. was calculated by centrifugation
technique using AMS III method, and after completion of therapy,
stools for 3 consecutive days every month were examined for eggs with
the same method.

2) Sputa examination.

The whole daily output of sputa was collecied and sfter examin-
ing whether it was bloody or not, it was fully dissolved with 2.%
NaOH ( 3 to 5 times much as sputa ) and centrifugated to make egg
counts,

3) Clinical exanination,

The authors examined various effects of Bithionol on the inter-
nal organs and to detect the side-effects as early as possible, the
urine, blood, .r liver function test and the electrocardiogram
were applied successively, with constant caution on the patients'
subjective symptoms.

4) Complement Fixation Test.

The complement fixation test wes conducted with the sera taken
periodically before, immediately after, 1 month, % months, 6 months
and 12 months after completion of the treatment with the technique
of the 50 percent end point titration of complement using V.B.S. anti-
gen ( X 5,000 ).

5) X~Ray examination.

Abnormal shadows in Chest X-Ray films ( plate and tomography )-
before the treatment were classified into 4 types as infiltrative
shadow, ring shadow, nodular shadow and -.strand shadow according
to their shapes and natures, and their changes were observed continual-
ly.




6) Investigation of hsalth condition after the treatment. :
The health conditions for a year after the treatment with Bithio-
nol were observed continually and were examined whether there were
such sequelae as chronic toxicosis due to the successive medications
of Bithionol.

Results

1) The results of stool examination.

The paragonimus eggs in stools of all cases quickly disappeared
after the medications from 2 to 5 doses of Bithionol and no relapses
were found in any cases from the results of follow-up examinations for
9-12 months after completion the treatment and no significant differ-
ences vere seen anong those groups receiving 5 doses, 10 doses and 15
doses, Besides, the maximum number of eggs per day (E.P.D.) caloulated
by centrifugation technique using AMS ITI method was 23,435 as shown in
Table 2 and 3. .

2) The results of sputa examination. (Table 2)

Before the treatment, in those. 10 cases, several times of sputa
were observed daily and the maximum number of eggs per day in the whole
sputa was 2,431, The eggs in sputa of these 10 cases were disappeared
after the medication from 2 to 5 daily doses of Bithionol. But in those
2 cases, No., 11 and No., 12, a few deformed eggs reappeared transiently
in the sputa during the course of the treatment, However, no relapses
were found from the results of the follow-up investigations during
the perjod from 9 months to 12 months after the completion of the .
treatment.

3) The results of the clinical cxaminations.

(i) The results of urine examination.

On all these 13 cases, no abnorwal findings were observed in the
urine examinations before the treatment, during the treatment and
immediatly after the treatment as shown in Table 4.

(ii) The results of blood examination.

No quantitative change were observed among the erythrocyte counts,
leukocyte counts and Hemoglobin, as shown in Tgble 5 and no gqualitative
or quantitative changes in leukocyte such as the appearance of immature
cells, shift to the left or decrease of lymphocyte. Besides remarkable
eo8inophilia were not found among those 13 cases before the treatment.
and one casc which have recognized cosinophilia before the treatment
was put into normal within one month after completion of the trcatment
as shown in Table 6.

(iii) The results of liver function tests.

The following examinations were conducted as the liver function
tests; Takata's reaction, serum cobalt reaction, serum cholinestersse
activity, Meulengracht index, serum protein contents, cephalin-
cholesterol test and c-reaction protein. And no abnormal findings
were found from the results of these examinations as shown in Table 7,



(iv) The results of the electrocardigram.

In those 6 cases of the l5-dose-regimen, the electrocardigram test
was conducted immediately after the completion of the treatment, and
no abnormal findings were found.

(v) Sbjective symptoms.

Sputa and bloody sputa: Befor the treatment, sputs were found in
10 cases out of 13 cases except 3 cases of children from one to several
fimes per day and in 8 cases out of these 10 cases were seen bloody
sputa. Blocdy sputa were generally szaen at the time of getting up early
in the morning. However, bloody sputa were after the medication from
1 to 6 daily doses of Bithionol, and the amount of sputa was also
gradually decreased and finally disappeared and neither bloody sputum
nor sputum has been found since the completion of She treatment until
now.

Side-effects: During the period of the administration of Bithionol,
12 cases out of 13 cases showed such symptoms in digestive organs as
diarrhea, loose stools, abdominal pain, nausea or vomiting and 2 cases
had urticarial eruption. However, all these side-effects were transient
and mild, so scarcely needed either symptomatic treatment or stopping
the administration of Bithionol except the 2 cases urticariae eruptions.

Besides in the casce No. 9, the spastic paralysis on the left limb,
blindness, aphasia were not improved even after the administration of
the drug. Agnin, from the results of 2 female cases, menstruation was
normal both during and after the treatment and no effect caused by the
administration of this drug could be noted. (Table 8)

4)  The results of complement fixetion test. In 11 cases which could
be observed continually, it was proved that some cases showed negative
reaction in complement fixation test immedistely after the treatment,
others showed the decreasc of antibody titer gradually after the
treatment nnd finally became nepative: in one case immediately after
the treatment, in 2 cases 2 months after, in 3 cnses 6 months after,
in the rest 5 cases, 12 months aftcr the treatment. No particular
relations were found between the time of becoming negative in complement
fixation test and age, sex, or the number of aggs (E.P.D.) of patients,
but in the authors' cases the following relation was noted between the
lapse of months before the reaction turned negative and the antibody
titers before treatment., That is, those 6 cascs which became negative
within 6 months nfter the treatment —rere all less than X50 in antibody
titers before the treatment, while 4 cases out of 5 cases which turned
negative in the 12 months after the treatment showed more than X160
in antibody titers as shown table 9 and Fig. 1. Thus the relation
between the antibody titers before the treatment and the time of turning
negative c¢in be secn to some extent, but this still needs further
investigation.,

5) The results of X-Ray examination.

The result of Chest X~-Ray examinations taken periodieally after
treatment are shown in Table 10, 5 cases were as early to show
curative tendency as iumediately after the completion of the treatment.,
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Besides, in other cases, most ¢f thosc abnormal X-Ray shadows disap-
peared between the period from 3 to 6 months after the treatment. In
cases where more or less abnormal shadows were noted, those shadows
completely disappeared after a year and all the cases were proved to
be cured up from X-Ray views.

6) Health condition.

Except the case (No.13) which was complicated with an acuta
nephritis caused by an acute tonsillitis in the 9th month after the
adninistration of Bithionol, in other 12 cases the authors could not
found gny remarkable contraction of a disease at all as shown in Table
1ll. Besides in 2 female cases, no ahnormal menstruation was noted.

Discussion

Bithionol is a tastcless, odorless and white crystalline powder
and it was originally uscd as a gkin sterilizer added in soap or
cosmetics, but Sawada (1957) found that this agent had an excellent
anti- helminthic effect on the chicken tape worm (Raillietina kashi-
warcnsis), and later Ueno et al {(1959) noticed its same efficacy on
the liver fluke of cattles, Pasciola hepatica, and at present this drug
is very widely used in general as an anti-helminthic drug for animal use.
Since the authors introduccd this drug as thesrapcutics of parago-

nimiasis . . can be expected as having a remarkable killing
potency, the efficacy has been confirmed by many investigators in Japan.
The results susmed up by Miyazaki (1961) on 61 cascs including the authors'
13 cases read as follows: sputa and eggs in stool disappeared in 1 to
8 times of administration ol Bithionol. And itis reported that no case out
of all 61 cases has seen rcecurrence after treatment; 13 cascs (the
authors' cases) in 6 wonths after the completion of the treatment; 15
cases, from 3 to 5 months; 27 cases from 1 to % months; 6 cases within
a month. Komiya, Yokognwa ct al (1952) reported that after trial of mass
treatment of this discase with the combined uethod of Emetine-Sulfonamid
for consecutive 12 days most of the relapses were seen within

3 months at laters and al least 3 months of follow-up study should
be necessary for judging the cure of this disease. It is followed from
this fact that out of the above mentioned 6 cases, 28 cases nay be assumed
their complete cure since no recurrence was found after their treatment.
However, this drug is different frowm Factine hydrochloride in its
funetion and therefore on the pericd of follow-up observation in the case
of treatment with this drug nceds further investigation. But in 13 cases
in the authors' present study, thure were noted no recurrence in the
follow-up studies for one year, which is likely to indicate the complete
cure of paragonimiasis by this drug. Besides, in the preasent cases, no
difference in the efficacy of the treatwent was noted at all among 5-dose-
reginen 10-dosc-regimen and 1%-dose-reginen; but judging from the
disappearance of the oges and blacd concentration, the authors think
the most proper dudnistration to be giving 10 doses every other day.




It is again thought to be necessary that thce authors examine about the
reduction of dose or the duration of the treatment,

As the side-effects caused by the administration of Bithionol, the
authors observed in 12 out of 13 cases (except one case which did not
show any side effect at all), diarrhea and tendency of loose stool for
9 cases (69.2%), abdominal pain for 5 cases (38.5%), nausea for 3 cases
(23.14), vomiting for 2 cases (15.4%), urticarial eruption for 2 cases
(15.4%); but they were all transient and mild, and no case was stopped
administration of Bithionol for those sideeffects. In Miyazaki's report,
the mentioned 34 cases (excluding the authors' cases), showed diarrhea
ana tendency of loose stool 13 cases (38.2%), urticarial eruption 6 cases
(17.6%), nausea 4 cases (11.7%) and other symptoms as abdominal pain,
loss of appetite, headache, and again these are all trasient and mild,
and no case was stopped its administration of Bithionol. Besides, the
results of the examinations of urine, blood, liver function, electro=
cardigram done by the authors consecutively till just after the completion
of the treatment and the examination of a contraction of a disease for
a year after the treatment, are likely to prove there is no danger of '
chronic toxity caused by the administration of this drug.

Yokogawa (1956, 1961) has often stated the close relation between
the complement fixation test in Paragonimiasis and the survival of worms.
That is, the intradermal test can't be the standard of assuring the cure
of this discase because, once infected with this disease the test keeps
positive reaction for such a long period as 10 to 20 years even afier
the cure of the disease; while the complement fixation test, showing the
immediate change by cure, etc., can serve for assuring the cure.

Yokogawa (1956) applied this to the patient whose worm cyst in the lung
was removed surgically, by conducting the complement fixation test before
and after the operation, and proved that the antibody titers in complement
fixation test gradually decreased and turned negative after 4 months,
Takano (1960) conducted the complement fixation test consecutively for
20 cases who were treated with the combined method of Emetine-Sulfo-
namids; and found the results as follows. That is, 4 cases

turned negative within 3 months out of 7 cases which were assumed
complete cure and the other 3 cases also turned negative within 6 months,
while 5 cascs which were not noted any effect of Emetine at all even
during the treatment showed no tendency of decrease of antibody titer

in complement fixation test. Kushi et al (1960), too, noted quite
similar tendency. Besides in all of the authors' cases, the antibody
titers in complement fixation test began to decrease immediately after
the treatment; 1 case turned negative juat after the treatment, 2 cases
after 2 months, 3 cases after 6 menths, and the other 5 cases all turned
negative after one year. Besides in the authors' cases, the difference
in the antibody titers before treatment can be seen clearly betwcen 6
cases which turned negative within 6 months and 5 cases turned negative
in later than 6 wonths: the formers werc under X50, the latters, above
X160. And it seemed that generally the lower the antibndy titers before
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the treatment, the ecarlicr they turned negative. This fact may have
some relation with the vitality of the worms before the treatment, but
it still so:xehow needs further investigation. However, it can be said
that the complement fixation test give a potent proof not only on the
diagnosis but on assuring the cure of paragonimiasis.

Abnormal shadows noted in the chest X-Ray examination before the
treatment showed the tendency of disappearance, and reduction immediately
after the treatment, and all except strand shadow disappeared after 12
months; but the period of change varied by kinds of the shadows., The
tendency comes first in tha case of diffused infiltrative shadows,
shedows of this kind all disappeared-during 1 to 3 months; next in the
case of ring shadows, while in the case of nodular shadows and undiffused
infiltrative shadows, it took far longer period befcre the disappearance.
It is very interesting that, as mentioned above, in X-Ray shadows of
paragonimiasis when the efficacy of treatment was observed, wost in 3
nonths, later in 6, others in o year saw the cure and it seems that it
gives an important proof on assuring the cure of paragonimiasis with the
above mentioned complement fixation test.

SUMMARY

The authors applied Bithionol %¢ 13 paragonimiasis patients for
the first time, and got the following results from one year's follow-
up study.

1) Given in the daily dosc of 2.0-2.5g (adult) and 1.5-2.5g (child)
every other day for 5, 10, and 15 times, all the cases were cleared and
no relapses woerce observed.

2) The side-effects of snmiae transient symptoms in digestive organs
and some eruptions but no other nbominable side-effects could be noted.
Besides no such synptoms asg chronic toxicosis as the side-effect of
this drug could be observed through the follow-up studies.

3) Complement fixation test and the chest X-Ray examination give
potent proof not only on the diagnosis of paragonimiasis but on as-
suring the cure of pargoniniasis.
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Table 2. Results of treatment with Bithionol

é Case No. Before Dose (gram) and times (days) of administration of B
° Name Age Sex ‘ treat-1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22
A No. ltem
o ment (daysl
1. 1 M.3. 36 M a. 2.0 2.5 2.5 2.5 2.5
b, (+) - (+) ,
C. + + + i - - -
d. D D
II. 2 K.C. 16 F o. 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2.0 2.0
be (+) - o+ s - - - -
c. + O + - - - - - - - -
d. v n
3 M.R. 19 M g. <) 2.5 205 205 205 2.5 2.5 2.5 2.5 ?05 205
. +
c. + o ﬁil(*) + (+) - -
d, D D A
4 M. E. 11 M :. 1.5 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
¢, + t+ tt tt + + = e e m e = 2 e e e e e m o= =
d. U %)
5 I.NM. 9 M g- 1.5 1.5 2.0 2.0 2.0 7.0 2.0 2.0 2.0 2.0
c: + + +* + - + - - - - - - -
. A D D
III. 6 H.K. 24 M a. ?.? 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2
b. {(+) (+)(+) + o+ - -
C. + + - - - - - - - -
4, D D D
7T Y.A. 21 P a, 5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2
be  (+) (#) o+ (+)(+)(+) - (+)
C. + + + 2 - - - - - -
d. A D D
8 HuKu 17 M & 1-5 2.0 2.0 2-5 2;5 ?.b 245 2.5 ?55 ?:5 2-5 ?
b. (+) + 4+ -
G, 0+t +Ht ++ - - - - - : -
9 T.K. 8 N &: 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1
g: v+ ++ ++ - - - - -
10 7.7, 35 N a: ?.0 2.5 %.? 2,5 2.5 2,5 2.5 2.5 2.5 2.5 2.5 2.
b. + + + + + - -
c. + + + + - - - - - - - - -
d. D D D D D D
11 PN, 15 M a, 2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.
b. + +* 4%
c. + + + + - N - - - - - B - - -
12 s.7. 12 ¥ a. Q, 1.5 2,0 2.5 2.5 2.5 2,5 2.5 2.5 2.5 2.5 2.
FANTONE 3 TUS AL 5 I L N
c. + + 4 + - - - - - - - -
4. N N
13 M.8. 28 ¥ a. 2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2,
b, (+) + 4+
c. + + + - + - - - - - -
d.‘ u v

Group I. <droup of the 5 doses ragimen. Group II. Group of the 10 doses regimen. Group IIIl

Remarks : a. : dose of Bithionol (grams) c. : 8gg8 in 8t
b, : eggs in asputa + :BE.P.D. let

(+):3puta are bloody and poeitive for paragonimus eggs. ++ :EB.P.D. De"

+ :Sputa are not bloody and positive for paragonimus eggs. +++1E,P.D. abe

- :Sputa are not bloody and negative for paragonimus e%ogimus eggs. - :Negati

+#:3puta are not bloody and pog8itive for deformed para

d. : side effects
A :Abdominal pain. D :Diarrhea. N :Nausea. U :Urticarial eruption. V :Vomiti




Table 2.

¢

Results of treatment with Bithionol

‘e Dose (gram) and times (days) of administration of Bithionol After treatment
-1 2 3 4 5 6 7 8 9101112 13 14 15 16 17 18 1§ 20 21 22 23 24 25 26 27 2B 29 30 1 2 3 6 9 12"
] (days) {months)
2,0 2,5 2.5 2,5 2.5
‘ - (+)
+ + + - - - - - - - - -
D D
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
PO - - . - . e e - - -
5 v A D ’
2.5 2.5 2:5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
SOV 0.2 LSO O - - - e e - - -
D D
1.5 1.5 2.0 2.0 2,0 2.0 2.0 2.0 2.0 2?0 A
++ P +4 + + - - - - - - - - - - - - - - - -
¢ U v
1.% 1.5 2.0 2.0 2.0 2.0 2.0 2.0 2,0 2,0
+ + + - + - - - - - - - - - - -
| A D
'?.9 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
L(+)(+) + o+ - -
| + + - - - - - - - -
D D \'J A ]
6.5 2.5 ? 2.5 2.5 2.5 ?e5 ) 2.5 2.5 ?.5 2.5 2.5 2.5 2.5
+) + (#)(+)(+) - (+) -
+ + - - - - - - - - -
A X D ]
1.5 2.0 2,0 2.5 2.5 2.5 2.5 2.5 2.5 2,5 2.5 2.5 2.5 ?.5 2.5
+ + -
++ +H4 ++ - - - - - - - - - - = -
N
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.% 1.5 1,5 1.5 1.5 1.5
++ ++ ++ - - - - - - - - -
7.0 725 %.3 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5
T+ + + - -
+ + + - - - - - - - - . = & = =
D D D D
2.0 2.5 2.5 2¢5 2.5 2.5 2.5 2.2 2.5 2-2 2+5 2.5 2.5 2.5 2.5
+ +
+ + + - - - - - - - - - - - - - - -
D D
%.? 1.5 f. 2.5 2.5 2.5 2.5 2,5 2.5 2.5 2,5 2.5 2.5 2.5 2.5
+)(+) +)+ o+ - +*
+ o+ + 0+ - - - - - - - - - - e - - -
N N
2.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2¢5 2.5 2.5 2.5 2.5 2.5 2.5
+ +
+* + - + - - - - - - - - - - -
U u D

doses regimen, Group II., Group of the 10 doses regimen. Group l1Il. Group of the 15 doses regimen.

ithionol (grams) c. ! eggs in stool
puta + :E.P.D., less than 3,000
» bloody and poaitive for paragonimus eggs. ++ :E,P.D., between 3,000 and 10,000
not bloody and positive §or parqgog%ggg e 23. +++:5,P.J. above 10,000
aArago e .
» 28§ 3%383§ :gg %g§?§1$: fgg gefo%med narq%on1mus eggs. - :Negative of paragonimus eggs.
lta

, pain., D :Diarrhea. N :Nausew, U :Urticarial eruption. V :Vomiting.
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Table 4. Results of Urine examinations

Case No. 1 2 3 4 5 6 7 8 91011 12 13
Before treatment
Glucose - e e e e e e e e = -
Protein - e e m e e e e e = -
Urobilin .
Urobilinogen N N 3 NN N N 3 N N N N N
Bilirubin e e e e e e e e e -
Urine sediment (not remarkable)
During treatment
Glucose . e a e e e e e e e e -
Protein ., e e e e e m e e = -
Urobilin . e e m m e e e e = e
Urobilinogen S N N NS N NN N NN S N
Bilirubin - m e e e m e m m m = o
Urine sediment (not remarkable)
After treatment
Glucose .- m e e = e e e e e e
Protein - e e e e m e e e e e e .-
Urobilin “ e e e e e m e e e e -
Urobilinogen N N ¥ NN N NN NS N N N
Bilirubin e e m e e e e e e e e =
Urine sediment (not remarkable)
Remarks : N:normsal

S:increased slightly

Table 5. Variations of Erythrocyte counts and
Hemoglobin before and after treatment

Case Erythrocyte counts (X10,000) Hemoglobin ( % )
No. Neme Age Sex Before After Before After
1 M.S. 36 M 448 461 90 90
2 K.C. 16 ¥ 515 495 100 100
3 M.R. 19 M 421 430 90 90
4 M.K. 11 M 429 452 80 85
5 T.M. g M 474 442 92 90
6 H.K. 24 M 452 476 95 97
7 Y.M. 21 T 413 40% 85 20
8 H.E. 17 4 476 448 89 93
9 T.K. g M 490 508 95 95
10 LT, 35 440 464 95 95
11 T.d. 15 M 514 560 100 100
12 3.7 12 i 57 516 94 95
1% M.3 38 434 409 100 96




Table 6. Variations of Leucocyte count and Differential
count before and after treatment.

Differentiai count
Case Leucocyte

Name Age Sex N

No. count B, E. 1 5 3 3 5 L. M.
1 M.S. 36 M before 7,400 O 6 3 12 21 18 2 34 4
after 7,700 O 2 4 19 26 15 4 28 2
2 K.C. 16 P before 7,600 O 2 1 23 28 10 4 16 6
after 7,000 O 3 2 24 132 (3} 8 21 4
3 M.R. 19 M before 7,400 O 12 2 11 19 11 5 38 2
after 6,900 0 6 4 13 24 9 8 33 3
4 M.K. 11 M beforc 8,000 O 6 2 l2 %2 6 3 31 3
after 7,400 0 4 2 16 36 9 2 26 5
5 I.M. 9 M before 6,800 O 1 2 24 29 10 3 27 4
after 7,300 O 1 4 18 33 5 1 30 8
& H.X. 24 M before 7,000 O 6 1 12 138 8 6 41 8
after 6,400 0 3 2 8 16 7 8 50 6
T Y.M. 21 P bvefore 6,900 0O 8 2 18 33 5 1 29 4
after 7,000 0 3 0 16 40 4 3 25 9
8 H.K. 17 M before 7,200 0O ) 4 13 37 6 2 29 3
after 6,800 O 4 1 8 33 12 4 34 4
9 T.K. 8 M before 7,400 0 1 3 17 41 14 2 19 3
after 7,000 0 1 2 20 3% 10 4 26 1
10 T.T. 35 M before 7,300 O 1 2 18 21 7 2 43 6
after 7,100 0 O 1 17 29 2 3 40 9
11 T.M. 15 M betore 7,000 O 1 2 1 39 5 4 2 5
after 6,800 0 1 3 24 28 17 3 31 3
12 sS.T. 12 M before 5,600 O 7 1 13 34 g 4 25 8
after 6,300 0 6 3 21 26 4 6 27 71

17 M.S. 38 M before 7,100 O 2 2 18 2 8 5 30

after 6,400 0 3 0 16 30 14 3 25
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Changes of Subjective symptons

Table 8
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Fig, 1. Changes of dilution titer of Antiserum in
Complement-fixation test on the individuals
before and after treatment.

{4) 6 cases which became negative within 6 months
after treatment.

X160 X No. 2

C) No. 3

X160 A No., 5

No. 6

X 80 4 No. 7

No. 11
X 40 ﬁ
X 20 -
X 10 4
(=) +

Before Immei;ately 1 M. 3 M. 6 M, 12 M.
treatment atter After treatment
treatment
(B) 5 cases which became negative in 12 months
after treatment.

X160 - N X No. 1

: ‘ O No. -8

X160 - ANo. 9

] No. 10

X 80 ® vo. 173

X 40 - X

X 20 +
X 10 4
(=) 4

Before  TMOIL 5, 6 M. 12 W,
treatment N After treatment
treatment
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Table 11,

Healt

h conditions after treatment

Case No. 1 3 o) 6 7 8 9 10 11 2 13
Months SeX v P M*M M M F M M M M M
1 . - . - e =
2 .- e e e w - - - e - -
3 - - - - - - - - - - - - -
4 - cold - -cold - - - -cold - - =
5 cold - ¢old - - - - = - = = e -
6 - cold - cold = - = - cold - = «~ cold
7 - e e e~ a4 e e . m =
8 - - - - - - - - - - - - -
tonsil-
9 - e e e e e = - -~ - - - litis
acuta
10 - - - - - - - - = - “nephritis
11 _ _ _ _ _ _ - _ _ _ _ - acuta
cured

12

29
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Introduation

Epidemiological surveys for paragonimiasis have been conducted in
different areas of Japan by many investigators with the mass examination
method using intradermal test, since Yokogawa et al (1955) settled this
method of mass examination. These surveys made geographical distribution
of this disease clear: it is widely distributed in every prefecture
except Hokkaido and Acmori, and the number of the infected is presumably
not less than a million in the whole country.

In Shizuoks Prefecture, the easte n part of it had long before been
noted as the endemic area of paragonimiasis, especially the Kano-gawa
valley (Yokogawa et al, 1956) and the Aono-gawe. valley (Suzuki, 1958)
have been reported to be donsely infected. The western part of it,
however, has never been investigated and thereby the actual state of the
paragonimiasis distribution has been utterly unknown. The authors have
resently conducted mass examinations for both school children and in-
habitants in Oigawa-cho and Ohama-cho, in the western part of the
prefecture, and present the results of them in this paper.

Objects

The present investigation was conducted twice in the districts
shown in Tig. 1, Oigawa-cho situated on the mouth of the Oi-river and
Ohama-ocho on the mouth of the Kiku-river. Namely, the first one was
conducted in January, 1961, in Oigawa-cho for 1,842 in total, 1,028 of
achool children and 814 of general inhabitants; and in Ohama-cho for
2,689 in total, 2,232 of school children and 457 of gencral inhabitants.
The second one was conducted in May 1961 for 3,966 of general inhabitants
of the whole Ohama-cho, according to the results of the above first in-
vestigation that in this district there were many who were positive for
paragonimus eggs.

In addition the mass treatment with Bitin was applied to those in
Ohama-cho who showed positive, paragonimus eggs in sputa or stools, the
result of which will be reported on another opportunity.

Method

1)  Intradermal Test

In every above mentioned investigation district, school children
and the general inhabitants were asked to gather at the place of exami-
nation by health center and the town office, and intradermal test was
carried out according to the method of Yokogewa et al (1955), using 1:
10,000 dilution of Veronal Buffered Saline extract (V.B.S. antigen)
prepared from adults of Paragonimus westermani. That is, all individuals
were injected intradermally on the volar surface of the left forearm
with antigens (0.0lcc-0.02cc), the amount sufficient to raise the 3-4mm
of the diameter of the wheal. The length and width of the ensuing wheals
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were respectively measured in mm. immediately and 15 minutes after the
injection. The average values in mm (less than 1 mn was cut down) of

the length and width were calculated respectively. The difference
between the average walue of the wheal raised immediately after injection
and that of the wheal raised 15 minutes after is referred to as the
increase of the diameter. And the difference of Smm or more, 4mm, and
3mm or less were condidered as positive, doubtful and negative reactions
respectively.

2)  Complcment Fixation Test.

The sera were taken from all thos~ who showed positive or doubtful
reactions to intradermal test and the complement fixation test was con-
ducted using 1:5,000 V.B,S. antigen employing the method of 50 percent
hemolysis end point titration described by Yokogawa et al (1956), and
more than 1:10 and less than that in dilution of the anti serum were
considered as positive and negative reactions respectively.

3)  Stool examination.

All those who showed positive or doubtful reaction to intradermal

test were asked to bring their stools 3 times intermittently. 0.5-1.0g
of stool every day was centrifuged with AMS III method and the whole
sediment was cxamined under the microscope.
4) Examination of the second intermediate host.

Eriocheir _japonicugcolected in the Oi-gawa and the Kiku-gawa was
examiged for metacercariae of P. westermani.

Results

The summarized results of the present investigation in Oigawa-cho
and Ohama-cho are shown in Table 1. And the two investigations in Ohama-
cho separately performed will be reported in colligation for convenience
sake,

1) The results of intradermal test.

In Oigawa-cho, among 1,028 school children, positive reactions were
6(0.6%), doubtful reactions 5(0.5%), among 814 inhabitants, positive
reactions 4(0.5%), doubtful recction 1(0.1%): in total, 1,842, positive
reactions were 10 (0.5%), doubtful reactions 6(0.3%), so the rate of
positive reactions was low both among school children and genecral
inhabitants. While in Ohama~cho, among 2,232 school children, positive
reactions were 16(0,7%), doubtful remctions 12(0.5%), and among 4,423
inhabitants, positive reactions wers 142(3.2%), doubtful reactions 21
(0.5%): in total 6,655, positive reactions were 158(2.4%) doubtful
reactions 33(0.5%). So the rate of positive reactions was as low among
school children as in Oigawa-cho but the rate among general inhabitants
was found comparatively high.

2)  The resulis of complemens rixation test.

Complement fixation test wis conducted for all those who were posi-
tive or doubtful for dintradermal test: in Oigawa-cho, it was conducted
for 11 schovl children and 5 inhabitants, 16 in total; and they were all
negntive., While in Ohamn-cho, positive reactions for this test were
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seen in 6(21.4%) out of 28 school children and 60(36.8%) out of 163 general
inhabitants: 66(34.6%) out of 191 in %total. Being observed from the
respects of individuals who showed positive and doubtful reactions to
intradermal test in Ohama-cho,all those 6 school children who gave positive
reactions in complement fixation test were also positive for intradermnal
test, and as for general inhabitants 59(41.5%) out of 142 who were positive
to intradermal tests and 7(33%.3%) out of 21 who were doubtful, gnve
positive reactions in complement fixation test.

3)  The results of stool examination.

Egg examination was conducted, as in complement fixation test, for
stools of all individuals who were positive or doubtful for intradermal
test, The result was that in Oigawa-cho not cne of 16 school children
and inhabitants was positive for eggs, while in Ohama-cho 4(14.3%) out
of 28 school children and 13(8.0%) out of 163 general inhabitants that
is, 17(8.9%) out of 191 in total were found positive for eggs. This makes
0.2% to 2,232 school children ana 0.3% to 4,423 general inhabitants, 0.3%
to the total objecte of the examination in Ohama=-cho.

Besides, 17 individuals who were positive for eggs gave positive
reactions to both intradermal test and complement fixation test; accord-
ingly eggs were detccted in 4(66.7%) out of 6 school children and 13
(21.7%) out of 60 inhabitants who were positive for both tests in Ohama-
cho.

4) The result of the examination of Erigcheir japonicus.

As shown in Table 2, no metacercarine was found in 8 Eriocheir
Japonioug collected in the Oigawa, but in 4(28.6%) out of 14 of the RKikt-
gnvwa, metacercariae of P, westermani were found,

Discusgion
The authors confirmed on the basis of the present investigation
that paragonimiasis was prevalent in Ohama-cho, along Kiku-river s
A few observations will be added on the results of this in-

vestigation in the following.

The percentage of positive reactions in intradermal test.

The percentages of positive reactions in the present intradermal
tests both in Oigawa-cho and Ohama-chn, were 0.5% in the former and
2.4% in the latter., This percentage in Ohama-cho was a little low,
compared with such average percentages in the eastern part of the pre-
fecture as 3.8% in Kannami-mura, Tagata-gun (
et al 1956), 5.9% in South Izu district (Suzuki, 1958). However, as
shown in Table 3 and Fig. 2, the percentage of positive reactions in
intraderwal test in Ohama-cho for generil inhabitants excluding school

children, obicrved from the standpoint of each sections, shows
high as 14.5%, 8.7%, 7.6%, 6.6%, respactively in Kunikane, Kaito,
Kuniyasu and Kikuhama along the Besides 15(88,2%) out




of 17 egg positive individuals (including school children) were found

from those 3 sections of Kunikane (8), Kuniyasu (6) and Kikuhama (1), while
only 2 (1 from Nakagahars and 1 from Hamano) ~ were found from those
sactiens away from the Kiku-river. The reason of this may be that

in those valley districts there were much more opportunities of cating
Eriocheir Japonicus than in other districts; in fact, the metacercariae

of P, westermani were found in Eriocheir japonicus collected in the
Kiku~river.

The relation between the titer of antiserum in complement fixation
test and the egg positive Percentage.

In the present investigation, 17 egg positive cases found in Ohama-~
cho were all positive both for intradermal test and complement fixation
test. Then 59 individuals who were positive for both test were classi-
fied into 5 groups according to the dilution titer of antiserum as shown
in Table 4 and Fig. 3. Namely, in the group of more than 1:160
in dilution of antiserum, 12 out of 18, in the group from 1:40 to 1:159
in dilution of antisum 3 out of 9 and in the grup from 1:10 to 1:39 in
dilution of antiserum 2 out of 39 were found positive for eggs,
accordingly the ratio of egg positive were 66.7%, 33,3%, and 5,1%
respectively. However, no eggs were found in the group which was
negative in complement fixation.

As Yokogawa et al have often stated, complement fixation test for
paragonimiasis, different from intradermal test, would turn negative
within several months after the complete recovery of this disease.
Therefore intradermal test is very fit for screening the infection of
paragonimiasis, regardless of present and past disease, while complement
fixation test is an effective method of examining the existence of the
present disease; so it seems necessary that, when complement fixation
test shows strongly positive, showing a strong probability of the para-
gonimiasis infection, repeated egg examinations should be conducted.

The authors have observed mainly on the results of the investigation
in Ohama-cho where egg positive individuals were found, and the fact
attracting special attention in this investigation is that 9 (52.9%)
out of 17 egg positive individuals were confused with pulmonary tuber-
culosis cases: 2 out of 9 cases had been diagnosed and treated as having
pulmonary tuberculosis and later on f~und to be paragonimiasis, and
the rest 7 have been treated as pulmonary tuberculosis for 6 months to
2 years up to the present, Such cases can be found every-where and the
confusion of these two diseases is important rpoblem in the endemic areas
of paragonimiasis. But there is no method to settle the disgnosis of the
disease other than stool or sputa examination finding out the Paragonimus
eggss and such immunological diagnosis as intradermal test and complement
fixation test and the X-Ray diagnosis are, after all, supplementary
methods of diagnosis. However, by using and making the characteristics
of the these various methods of diagnosis, comparatively sure diagnosis
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can be made. However, there may be a complicated infection with pulmonary
tuberculosis, so the diagnosis of paragonimiasis requires circumspection.

In addition, judging from the state in Ohama-cho prevalent of para-
gonimiasis, the authors surmise that there may be a large number of in-
fected individuals among surrourding towns and villages and hope to take
up another oppertunity to conduct further investigations.

Summary

Twice in January and May 1961, the authors investigated the para-
gonimiasis distribution in Oigawa-cho and Ohama-cho, Shizuoka prefecture.
The results are:

1) In Jigawa-cho, 11 out of 1,028 school childien and 5 out of Bl4
inhabitants showed positive or doubtful reactions in the intradermal
tests, but those who showed positive or doubtful skin reactions were
all negative in complement fixation test and stool examinations. In
Ohama-cho, 28 out of 2,232 school children and 16% out of 4,423 inhabi-
tants were positive or doubtful in intradermal reactions. 66 and 17
out of these 191 positive or doubtful reactors of intradermal test showed
positive reactions in complement fixation tests and paragonimus eggs in
stools, '

2) Eriocheir japonicus collected in Oi-river (Jigawa-cho) were all
negative for metacercariae of Paragonimus westermani, but in those which
collected in Kiku-river (Chama-cho) the metacercariae were detected,
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Examinations of the Eriocheir japonicus

Table 2.

) Gills
Sex left right

12

S5ize of shelllmm
width X length

Name of river

2 3 45 6 1 2 3 4 5 6

1

6 0 06 00 000 OO0O0OCO
0 0 00 0 0 0 0 0 0 0 O
60 0 0 0 0 0 0 0 0 0 O
-0 0 0 0 00 00 0 O0 0 O

M
M
M
M
M
M
B
P

43 36

48
51

42

45

50

54
58
63
38
41

Oi=-river

0O 00 06 0 0 0 0 0 0 O
¢ 0o 0000 0 0 0000
0O 0 0000 00 O0 O0 0 0
0 0 0o 00O 00 0 O0O0C OO

53

55
32

34

¢ 0o 0 0 0 0 0 0 0 0 0 O

M
M
M
M
M
M

38

42

0o 01 000 1 0 0 O
0 0 01 00 00 011 OO
0 0 0 00 0 0 0 0 0 0 O

0 0 0 0 0 0 0 0 0 0 ¥ O

1

0

38
48
46
52

43

51

52

56
60

0 0 0 00 0 0 OO0 O0 OO0 O
0O 0000 0 0 0O 0 0 0 O
00 0 0 0 0 0 0 0 0 0 0
c 0o 0 00 0 0 0 0 0 0 O

55
58
60
63
40
48

M

M

62
64
68
45

Kiku~river

M

0 0 0 O

00 0 00 0 0 0 0 0 0 O
6 0 000 000 0 0 0 O
0 0 0 0 0 0 0 0 0 0 O
0o 0 0 0 0 0 0 0 0 0 0

0 00 0 01

0

F
P
P
P

53

50"
55

54
57
60

56
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Table D

Results of intradermal test, complement fixation test
and stool examinatien in Ohama-cho.
(except the school children)

Name:of Number Intradermal test C.F.test Bggs
sections examined (+) (+) Total (+) (+)
KIKUHAMA 144 11 ( 7.6%) 0 11 ( 7.6%) 6/11 1/11
" KUNIKANE 172 25 (14.5%) 1 ( 0.6%) 26 (15.1%) 12/26  7/26
RUNIYASU 364 24 ( 6.6%) 4 ( 1.1%) 28 ( 7.7%) 13/28  4/28
SEIBU 549 16 ( 2.9% 2 ( 0.4%) 18 ( 3.3%) 6/18 0/18
08U 490 11 ( 2.2%) 2 ( 0.4%) 13 ( 2.,7%) 5/13  0/13
SAKASATO 147 2 (1.48) 1(o0.78) 3 ( 2.0%) 2/3 Q/ 3
KAITO 104 9 ( 8.7%) 2 ( 1.9%) 11 (10.6%) 1/11 0/11
SHINKAWA 361 1 ( 5.0%) 1 (0.3%) 12 ( 3.3%) 1/i2  0/12
NAKAGAWARA 205 3 ( 1.5%) o© 3 (1.58) /3 L3
TERABE 205 2 ((1.08) 2 (102 4(208) o/4 o4
oTA 158 5 ( 3.28) 0 5 (3.24) 1/5 0o/5
i e 196 L(o0.5%) 1(o0.5%) 2(1.08) o/2 of2
HOCHT 336 5 ( 1.54) 1(0.38) 6(1.85) 2/6 0of6
HA%ﬁ?g;HI 319 7( 2.24) o0 7 ( 2.2%) of 17 o/ 7

W W o : :

HAZQ?EBEN 49 1 (2.08) 1(208) 2 (4% o/2 o2

HAMAKAWA 256 5 ( 2.08) 1 (0.4%) 6 (2.38) 4/ 6 o/ 6

MITSUMATA 284 A (1.4%) 2 (0.7 6 ( 2.1%) 6/ 6 o/ 6
Total 4,423 142 ( 3.2%) 21 ( 0.5%) 163 ( 3.54) 60/163 13/163
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* Table 4. Correlations among dilution titer of Antiserum in
Complement-fixation test, Intradermal test and
5tool examination.
‘ intradermal .
titer sest 0igawa~Cho Ohawa-Cho
. of H+) ) total + () total
antibody
0 - X 9 (negative) 10 (0) 6 (0) 16 (0) 99 (0) 26 (0) 125 (0)
X 10 - X 39 32 (2) 7 (0) 39 (2)
({ X 40 - X159 9 (3) 9 (3)
mere than X160 18 (12) 18(12),
total 10 (0) 6 (0) 16 (0) 158 (17) 33 (0) 191(17)
( ) : Number of egg positive persons in .~
Stool examination.
Fig. 3. Relations between dilution titer of Antiserum in
Complement~fexation test and rates of egg positive
in stool examination.
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Introduction

The authors {fokogawa, M., et al. 1961) reported in the previous
paper III that 13 cases of paragonimiasis were treated with BRithionol
(Bitin, Tanabe Co. Ltd., Japan) for the first time, and in all the cases
the eggs of Paragonimus westermani both in the stools and in the sputa
were disappeared by several administrations of this drug for a short
period, and no relapses were seen from the follow-up observations for
one year, and that the side-effects of this drug were confined to such
transient and mild ones as diarrhea, “endency of loose passage, abdominal
pain, nausea, vomiting or urticarial eruption and there was nothing
detestable as medicinal toxicosis to be found. Based on the above
mentioned results of the treatment, authors attempted this time the mass
trentment for 16 cases of Paragonimiasis patients as the out-patients
in the prevalent district of ‘Ohama=-cho in the western part of Shizuoka
prefecture. The authors report the results of this treatment in the
present paper.

Object and Method

Objects.

16 cases were selected as objects of the mass treatment, which were
found by the screening method by means of intradermal test and complement
fixation test among the inhabitants of this area and were proved to be
Paragonimiasis patients by detection of paragonimus eggs in sputum or
in stool. :

These 16 cases as shown in Table 1. were 1l males and 5 females
ranging from 12 to 66 years of age, and the supposed lapse of time from
the onset of the disease to this treatment varied from 3 months %o 9
years, And except 7 cases,* that is, those 4 cases which were found for
the first time at the mass paragonimiasis examination conducted before
the treatment and those 3 cases which were proved to have this disease
from the beginning because of their symptoms of bloody sputa, 9 cases
(56.2%) had been given chemotherapy of the pulmonary tuberculosis for
the period from 6 months to 3 years with a wrong diagnosis, and 6 cases
among them had continued their chemotherapy as the patients of the
pulmonary tuberculosis up until the time when they were proved to be
paragonimiasis by the authors, 1In all cases were noted the facts that
they had eaten Eriocheir Jjaponicus.

Method of therapy.

The daily dose of Bithionol*¥ was determined to be 2.0g (BOmg/kg-

* Note: 5 cases among these 7 cases were given 20 to 50 ampullae of
Enmetine with the purpose of paragonimiasis treatment, but ended
with no effect.

*% Bitin, Tanabe Seiyaku Co., Ltd. Japan, was used.
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50mg/kg) equally for all cases and given in 2 divided "takes" immediate-
ly after breakfast and dinner every other day. The number of times of
the administration was 10, counting the daily dose of 2.0g for one.

The patients were made to attend hospital every other day when they were
%o bring about 10g of stools for 2 days (the day and the day before) in
the stool boxes handed beforechand, and asked for the side-effects, and
then handed Bithionol for next two days.

Bithionol was administered separately at their homes. Besldes in the
case of the present mass treatment, no cases were prescribed rest and
conducted the treatments under ordinnly lives.

Methods of examination

(1) stool examination.

For 2 days before the treatment and every day during the period
of the administration of Bithionol, the number of eggs in lgr. for stool
(E. P. G., Eggs per gram) was counted by centrifugation technique using
AMS TII method. The same method was applied to observe the Paragonimus
aggs in stool for 3 consecutive days every month afiter the completion
of the treatment.

(2) Sputa examination,

The whole daily output of sputa were collected in sputum container,
after examining whether it was bloody or not, it was dissolved with o%
NaOH (3 to 5 times as much as sputa and centrifugated to make egg counts.)

(3) Blood examination.

Before the treatment, immediately after the completion of the treat-
ment, and every month after the treatment, erythrocyte counts, leukocyte
counts, Hemoglobin determination, hemogram and erythrocyte sedimentation
rate were observed and gqualitative or quantitative changes of Blood
were investigated.

(4) Intradermal test.
In order to investigatc whether there could be found any differe-

nce in reactions to the intradermal test by V.B.5.* antigen and ppt**
antigen before and after the treatment, the intradermal test by both

* Veronal Buffered Saline extract prepared from the adults of P.
wvestermani, (X10.000 dilution)

g Polypeptide extrect prepared from the adults of P, westermani.
(5%/ce)




-~

antigens were conducted before the treatment, immediately after the
completion of the treatment and every month after the treatment and the
increases of the diameters of the wheals caused by the intracutaneous
injection of antigens were compared respectively. The intradermal test
was carried out by injecting V.B,S. and ppt antigens intracutaneously

on the volar surface of the left arm sufficient to raise the 3-4mm of

the diameter of the wheal. And the length and the width of the ensuing
wheals were respectively measured immediately and 15 minutes sfter the
injection., The difference between the average value of the raised wheals
immediately after injection and that of after 15 minutes was called the
"inerease of the diameter," and "the increase of the diameter " of the
wheals are 5mm or more, 4mm, and 3mm or less were considered as positive,
false positive and negative reactions respectively.

(5) Complement fixation test.

The complement fixation test was conducted with the sera taken
before the treatment, immediately after the completion of the treatment
and monthly after the treatment with the technique of the 50 percent
end point titration of complement using V.B.S. antigen (X 5,000), =and
the changes of the antibody-titers were consecutively observed.

(6) The measuring of Bithionol in blood,

The authors asked this measurement to the laboratory of the Tanabe
Seiyaku Go., Ltd., The blood concentration of Bithionol was measured
about the serum taken during the period from 8th to 10th administration
of Bithionol and from the immediately after the completion of the treat-
ment to the %5th day after that.

(7) Chest-X-Ray examination.

Abnormal shadows seen in Chest-X-Ray before the treatment were
classified and the change in each shadow was observed consecutively.

The Results of treatment and examinations
(1) The results of stool examination.

As mentioned above, all the individuals were given 2.0g daily dose
of Bithionol for 10 times every other day, and the Paragonimus eggs in
stools were all disappeared by the administrations from 2 {imes to 5
times and no recurrance has been found from the follow-up studies for 6
months from the completion of the treatment until present as shown in
Table 2 and 3, And the maximum number of the Paragonimus eggs in 1gr.
of stool counted by centrifugation technique using AMS I1I method (E.P.G.)
was 867.

36




(2) The results of sputa examination.

The Paragonimus eggs were found during the period of the treatment
in all 4 cases in which sputa could be exsmined, but all those eggs
disappeared by the administration of this drug from 2 times to 4 times
and no recurrence has been noted until now. And yet as the edminiss. !
tration went on, sputum deoreased both in guantity and frequency, and
sputa, including bloody sputa, can not be found in all thease cases now.
The maximum number of eggs found in the whole output of daily sputa
were 231,

(3) subjective Symptoms.

Bloody sputa: Bloody spute were observed in 9 cases (56.2%) out
of 16 cases as the subjective symptoms from the investigations on the
cade history. But bloody sputa were observed only in 4 cases during
the treatment and disappeared by the administlation of this drung from
2 times to 4 times. After the treatment, no relapses has been observed
until present, and almost 91l the cases showed disappearence not only
of bloody sputa but of sputa.

Side-effects: As shown in Table 4., during the period of adminiss
tration with Bithionol, 14 cases (87.5%) showed such side-effects as.
disrrhes and the tendency of loose stool, and vomiting (2 casss) and
nauses (1 case) but no urticarial eruption was observed. Besides these
symptoms were, like those in the previous hospitalized cases, all
transient and mild and there was no necessity to stop the administration.

(4) The results of blood examination.

There were no remarkable changes in quality among the examinations
on erythrocyte counts, leukocyte counts, and Hemoglobin determination,
before and after the treatment as shown in Table 5; no qualitative or
quantitative changes in leukocytes such as the appearance of immature
cells shift to the left or decreass of lymph cells. The rate of
eosinophiles before the treatment showed maximum 9%, but no remarkable
effects were found after the treatment. Some of the cases which were
recognized the quickning of the erythrocyte sedimentation rate before
the treatment, improved after the trcatment. However, most patients
of these 16 cases, both the rate of eosinophiles and the erythrocyte
sedimentation rate befor the treatment were found normal.

(5) The results of intradermal test.
No remarkable increase of the diameters of wheals in intradermal
tests both with V.B.S. and ppt antigens was noted before and after the

treatment as shown in Table 6 and 7; therefore according to the results
of 5 months' observations, there were no reaction disappeared nor tendency
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of reduction. Besides, as seen in 2 cases of the control, in spite of
repeating of injections on almost the same site there has not been so
far found any effect by sensitization with antigen at all.

(6) The results of complement fixation test.,

The antibody titers in complement fixation test, gradually decreased
from the time immediately after ths treatment, and 14 cases wich could
be observed consecutively (11 cases of them showed more than 1 : 160
dilutions serum before the treatment) all turned negative as shown in
Table 8 and Pig 1; 1 case 1 month after the completion of the treatment,
1 case 2 months, 1 case 3 months, 5 cases 4 months, 5 cases 5 months
respectively.

(7) Blood concentration of Bithionol.

As. the blood concentration, 120 =180 ¥ of Bithionol in 1 ml. of
serum were examined in the day of administrations from 8th to 10th dose,
and 80 -150 ¥ in the next day of pausej and the blood concentration
decreased gradually until the 5th day when Bithionol disappeared from
the blood as shown in Pig. 2.

(8) The results of Chest-X-Ray examinations.

The authors examined before the treatment and have been observing
from the time immediately affter the treatment, and will report in the
next paper.

Discussion

The authors proved Bithionol to be a very effective therapeuic drug
of paragonimiasis and many other investigators are now being carried
out further investigations. The results of them were all satisfactory in
the efficacy of treatment., Besides, the side-effects, though there were
some differences among dose and method of the administration or indi-
viduals, were such transient one as diarrhea, tendency of loose passage,
abdominal pain, nausea, vomiting and urticarisl eruption found during
the period of the administration with this drug, and there were no such
dangerous symptoms as chronic toxiosis, nor need to stop the adminis-
tration owing to the side-effects. As all of the authors' and many
other observers' cases so far have been hospitalized and given the
treatment, the authors thought it nccessary to investigate the similar
cffects could be expected in the case of nonhospitalized cases. And
this time the authors attempted the mass treatment for the first time
for 16 non-hospitalized paragonimiasis patients. And, as mentioned
above, in the present mass treatment, the patients were not particularly
put to rest curc but allowed to lead ordinary daily life; and accidentally
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the treatments were conducted during the busy agricultural period and
inspite of such circumstances as the patients were given trcatment while
being engaged in agricultural works, the efficacy and side~effects were
not so much different from the previous hospitalized cases. The authors
will compare thc resulis of the treatment in the present non-hospitalized
cases with those of the previous hospitalized cases in the following.

The efficacy of treatment and side-effoctg.

As for the dilsappearence of Paragonimus eggs, in the present non-
hospitalized cases, they disappeared with the administrations from 2
to 5 doses in stools with 2 to 4 doses in sputum, while on the previous
hospitalized group were with the administration frowm 2 to 5 doses both
in stools and in sputum; there could not be seen any differences between
those two groups treated with Bithionol,

As for bloody sputa, they disappeared with the administrationsa from
2 to 4 doses in non-hospitalized casces, while the hospitalized cases
wore with the sdminigtrations of from 1 to 6 doses in the cases of the
hospitalized; there could hardly be found a difference. Besides no
recurrence both in Paragonimus ceggs and in bloody sputa has heen found
from the follow-up studies for 6 months.

As to the side-effects caused by the administration of Bithbnol,

~they were mainly symptoms on digestive organs such as diarrhea, tendency

of loose passage, nausea or vomiting, which were all trensient and mild,
agnd it was not necessaly to stop the administration due to the side-
effects., Thesefcts which observed in the non-hospitalized cases were
quite the same as in the hospitalized cases. From the results above
mentioned, it could be proved that tho non-hospitalized treatment achiev-
ed safely aund had therapeutic effects satisfactory.

Introadermal test.

It was often said that, once infected with this disease, the in-
tradermal test with V.,B.S. antigen keeps positive reaction for such a
long period as 10 to 20 years even after the cure of the disease, while
the test by ppt antigen often shows negative reaction when negative for
eggs. The authors theraby investigated consecutively the changes in the
intradermal tecst after turning negative for the Paragonimus eggs by the
treatment. However, from the results of the follow-up studies for 6
wonthse, the tendency to reduced the diameters of the wheals with both
of antigens were not found. Besides the authors observed the effects
of the intradermal test to the partial immuniity of sensitization of the
skin site by the repeated inoculntions of antigens but found no effects
at all in either group of treatment or of the control, And the authors
intend to keep further observation hercafter.

Complement fixation test,
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Yokogawa (1956, 1961) has often described that the close relations
were found betwsen the complement fixation test in paragonimiasis and
the survival of worms, and reported in the previous paper that this test
could serve quite effectively as a method of investigation to decide the
cure of this disease. That is, in the previous 11 cascs of hospitalizéd
treatment, the tendency of reduction of antibody titers were found
immediatly after the completion of the treatment, and all the cases became
negative within one year. In the present non-~hospitalized group of
treatment, too, the antibody titers of 14 cases which could be observed
consecutively turned negative within A months: 1 case in the first month,
1 case in the second month, 1 case in the third month, 5 cases in the
fourth, 6 cases in the fifth month. Again those hospitalized cases
whose antibody titers were examined under X 50 and above X 160 before
the treatment, turned negative within % months and during the period
from 6 months to 12 months respectively, thereby it seemed that the lower
the antibody titer before treatment, the earlier it turned negative.
In the present hospitalized cases, too, 11 cases out of 14 cases showed
the antibody titers above X 160 before the treatment, turned negative
during the period from 3% to 5 months, 1 case of X 27 turned negative in
the 1 month and 1 case of X 63 in the 2 month after the completion of
the treatment, thus showing the tendency that the lower the antibody
titer, the earlier it turned negative just as before, but as for the time
of turning negative, somc¢ differcences were noted between 2 groups of
treatment. On this point, the authors hope to keep further investigation
hereafter.

Blood Concentration of Bithionol,

The authors (Yokogawa et al, 1961) reported that 3 healthy adults
were given SOmg/kg of Bithionol every other day and measured the blood
concentration, and the result was that after the initial dose the
blood concentration of Bithionol in 1 ml. sera reached 121¥-1547¥ during
the time from 27 hours to 75 hours in the day of administration, and
decreased down to 83¥-977% in the day of pause. This time the authors
observed the blood concentration before and after the completion of the
administration (that is, from the day of 8th administration to the 5th
day after the completion of the administration and the dily dose 40¥-50%
mg/kg, every other day), and the result was 120¥-180¥F in the day of
administration and 80¥-150% in the day of pause, and Bithionol in the
blood disappeared on the 5th day after the completion of 10th administ-
rations. From the results of this measuring, the authors could not find
any remarkablc difference of blood concentration between the former and
the latter period of treatment. Accordingly, there way be no cumulative
phenomenon by consecutive administration and proved that about 80¥-180%
of Bithionol were continually kept in blood through the period of the
treatment.

Of course, the method of measuring the blood concentration of
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Bithionol may not be complete and the broken down form of this drug can
be mixed in the blood, and so the above mentioned rates of measurement
cannot soon be taken as the concentration rate which concerns with the
killing of worms. According to the report by Miyagawa et al. (1955),
it is said that the maximum rate of the blood concentration of Emetine
when injected 10mg/kg was 10¥/cc, and it decrecased down to under 2F/cc
in the 12 hours after the injection, and at the same time the combined
use of Sulfonamids is considered to serve for the purpose of keeping
the blood concentration. In the case of Bithionol, thes concentration of
such high rate was kept continually ir the living body and there was no
cumulation phenomenon noted; this is thought to be one of the reasons
why this drug is excellent as s drug for remedy.

The above mentioned results were got from the follow-up studies
for 6 months after the completion of the treatment and authors have kept
now further observations consecutively. The satisfactory processcs are
found just as the previous group of the treatment and all the cases are
thought to be cleared completely judging from the results of stool
examinations and complement fixation test. The fact that non-hospital-
ized treatment was carried out safely and surely, which was especially
the purpose of the present attempt, may serve a great deal for the future
aspect of the treatment of paragonimiasis.

Summary

Bithionol was given to 16 paragonimiasis patients as the non-
hospitalized mass treatment for the first time and the following results
were noted by the 6 months' observation.

z) The same efficacy of treatment as in the hospitalized treatment was
found in the c¢ase of non-hospitalized mass treatment. No relapses
nor increase of side-effects could be found.

2) Intradermal test showed ncither disappearance nor tendency of reduction
after the treatmont, and there could not be found any effects of sensi-
tization of the skin site caused by the repeated injection of antigen.

3) As for complement fixation, it was noted that lower the antibody titer
before the treatment earlier it turned negative, and even the casecs
whose antibody titers were above X 160, all turned negative within
5 month after the completion of “he treatment.

4) The blood concentration of Bithionol found no remarkable difference
between the former and the latter period of the treatment B0O¥/cc-
lSOH/cc of Bithionol were kept in blood continually all through
the period of the treatments, and disappeared on the 5th day after
the completion of the administrations.
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Table 1.

Description of 16 cases treated with Bithionol.

Case

Lapse of time

Subjective

Past history

No. Name Age Sex f?ogizgzsznigt symptcme with respect
the treatment to treatment
1 H. Y. 12 M 3 months - -
. SM
2 AH. 14 T 3 years (3P;::§:t;20) PAS
INAH
SM
3 H. XK. 14 M 1l year blood phlegm PAS
INAH
5M
4 M. H. 14 F 1 year blood phlegm  PAS
INAH
5 A. K. 42 M 6 years blood phlegm Emetins
SM
6 A. H. 18 M 2 years - PAS
INAH
7 A, I, 32 M 3 months - -
SM
8 A. H. 59 M 4 years blood phlegm PAS
INAH
Emetine
SM
9 H. C. 62 F 6 months blood phlegm  PAS
INAH
SM
10 A. K. 16 M 4 years blood phlegm PAS
INAH
Emetine
11 Ao T, 49 by 3 months - -
SM
12 M. N. 38 P 2 years - PAS
INAH
13 M. K. 66 M 3 months - -
14 Y. S. 31 M 9 years blood phlegnm Emetine
SM
15 S. H. 20 M 3 years blood phlegm PAS
INAH
Emetine
16 K. I. 59 M 4 months blood phlegm -
Remarks : SM Streptomycine
PAS Para-amino-salicylic acid

INAH Iso-nicotinic acid hydrazide
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Table 2. Results of treatment with Bithiono!

Case trgg{gggt during treatment (Days and times of administration of Bithio
¥o Name Age Sex 1 2days 1 2 3 4 5 6 7 8 9 10 11 12 13 14 16 I& 1T
* 1 2 3 4 5 6 7 8 9
1 P.Y, 12 M a., 54 73 11 113% 5 12 6 1 2 0 4 0 0 0 0 0 0 0 0
b. 3 ] 3 3 R 3 S
2 A8, 14 PFa. 7 3 2 4 1 0 0 0 0 0 o0 0 0 0 0 0
bt s S b S b b
3 P.X. 1l4 Ma, 5 4 8 0 0 1 2 1 0 0 0 0 0 0 0 0
b. vs . S S
4 M.H, 14 P a. 21 26 11 3 3 2 4 (¢} 0 Q 0 0 0 0 0 0 0
b. ys8 38 S
5 AK. 42 M a.l62 72 33 11 14 18 12 1 1 0 0 0 0 0 0 0 0 0
b, S ] ) ]
eu(+) (+)  (+) - - -
6 A.H. 18 M a.377 509 401 204 201 26 20 v 1 o] 0 0 0 0 0 0 0
b.
T AI. 32 Ma, 12 4 8 28 3 0 3 2 1 0 0 0 0 0 0 0 0 0 0
b. 3 S 3 3 3 S 3 3 3 S
8 A.H. 59 M a. 18 8 5 0 7 4 0 4 0 0 N 0 0 0 0 0 0 0
b. 5] 3 S 3 3 3 5 N 3 3 5 3
9 H.C. 62 Pa. 5 12 24 2 3 5 2 3 1 0 0 0 0 0 0 0 0
b. D S 3 S S 3 D S S S N 35 S 8
10 A.K. 16 M a.428 867 624 280 849 96 148 6 14 6 5 2 0 0 0 0 0 0 0
b S S S S 9
11 A.T. 44 P a. 18 132 26 6 10 4 2 1 0 0 0 0 0 0 0 0 0 0 0
b. S S S S 8 ] 3 3 ) S S
12 M.M, 38 Pa. 31 58 18 28 9 3 1 4 1 1 0 0 0 0 0 0 (o] 0 0
b. NS 8§ s S S 5 S S 3 S 3 3
13 MK, 66 Ma. O (o} 3 0 0 4 2 4 o] 0 0 0 0 0 0 0 0 0 0
b. 3 S S 3 8 S S S S S 3 S 3
14 Y.8. 31 Ma. 2' O 7 2 0 4 0 2 0 o] 0 0 0 0 0 0 0 0 0
b,
cu(s) (+) (+) (+
15 S.,H.. 20 Ma. O 0 0 o) 3 0 4 0 0 0 o] 0 0o © 0 0 0 0 0
b, s S 3 S
. c. (+) (+) (+) - (+) - - -
16 K.I. 59 Ma., 3 3 6 0 1 1 0] 0 0 0 0o 0 0 0 0 0 0
i b. 8 S S 3
, () (+) (+) (-) -
|
| Remarks a., Number of paragonimus a&ggs in stool (E.P.G.)
1

b

b,
c.

3ide effects
Eggs in sputa

D
(+
(-

:Diarrhea.
t3puta are
isputa are
:Sputa are

5 :50ft stools. V :vomiting. N :Naus
hleoody and positive for paragonimus egg
bloody and negative for paragonimus egg
not bloody and negative for paragonimus



y 2, Results of treatment with Bithionol

During treatment (Days and times of administration of Bithionol) After treatment
2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19 ?20days I ? % & 5 6 months
? 3 4 5 6 7 8 9 10tines
L3 5 12 6 1 2 0 4 0 0 0 0 0 0 o} 0 0 0 0 0 0 0 0 0
S S S S 3 s
2 4 1 o o o o o0 o o o o0 o0 o0 0o 0 o o] 0 0 0 O
S s 8 3 8 3 3
o 0 1 2 1 0 0 6o 0 o o0 o o0 o0 0 o 0 0 0 O 0
‘ 8 s
3 3 2 4 ¢c o o O O O o0 0 0 o ¢ 0 o0 © 6 O 0O 0 O
8 8
1 14 18 12 1 1 0 o0 o o o0 o o6 o 0 o0 ©o© ' 0 0 0 0 0 0
8 8 S
S I €O T
)X 204 201 26 20 O 1 o 0 0 0 0 o 0 0 o0 0 o 0 o 0
'8 3 0 3 2 1 o 0 o0 6 o 0 o o o o0 o o0 o0 O 0 0 0 0 O©
S S 3 3 3 3 3 3 S
0 7 5 4 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢c 0 0 0 0 ©
S S 3 S 3 5 3 3 3 5 3 3
2 3 5 2 3 1 0 0 0 0 0 0 0 0 0 0 0 ¢c 0o 0o 0 0 O
S S S S 3 D 3 S S N S 5 Rl
O 849 96 148 6 14 6 5 2 o 0 o0 0 0 o0 ¢ o 0 0 0O 0 0 0 0 0
S 8 S 8
6 10 4 2 l o o 0 o o0 O O O O O o0 O 0 0 0 0 0 0 0 O
S S 5 8 5 5 ] s S ) 8
8 9 3 1 4 1 1 ¢ o ¢ o o0 o o O o0 o o0 o 0 0 0 06 0 O
3 S S S 3 ) S 8 S 3 i) S
o 0 4 2 4 0 o o 0o o0 O O © O o O o o0 O 0 0 0 0 0 O
S S 3 8 S 3 8 S S S L] 3 S
2 O 4 O 2 0 0o 0 0 o 0 0o o o0 06 o0 0o o0 o 0 0 0 0 0 O
(+) (+)
o) 3 0 4 0 0 0 0 o o o o0 o o0 o o0 o 0 o0 o] 0
S S S
+) (+) - () - - - -
0 1 1. o 0 0o 0 0O O O 0O 0 0 0 o0 0 O 0 ¢ 0'0 0
S S S
k) (-) -
>f paragorimum eggs in stool (E,P.G.)
facts D :Diarrhea. S :3o0ft stools, V :Vomiting. N :Nausea.
sputa (+;:3puta are hloody and positive for paragonimus eggs.
-):3puta are bloody and negative for paragonimus eggs.

~ :Sputa are not bloody and negative for paragonimus eggs.
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Table 4. subjective symptoms of the paragonimiasis patients
Before, During and After treatment with Bithionol.

Case bloog 4idrres . abdominal Urti-
No. ohleem °F soft nausea  vomiting ain carial
©oPMesn 4 ie1s p eruption
1
2
3 +
=
b0
Before &
treatment Z +
9 +
10 +
11
12
13
14 +
15 +
16 +
1 +
2 +
3 + +
4 + +
5 +
during g
) +
treatment 3 .
‘3 +
10 +
11 +
12 + +
13 +
14
15 +
16 +
1
2
3
4
5
after 5
treatment ;
9
10
11
1
13
14
15
16
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Table 6., Changes of the increase of diameters of wheal with V. B, S,
antigen on the individuals vefore, during and after treat-
ment with Bithionol. (unit : m m)
During
Case Age Sex Before treatment After treatment
No. treat- 5th 10th 1 2 3 4 5 6 Average
ment day day month
112 M 4 5 4 - 5 6 - 5.1
2 14 F 13 11 1¢ - 13 9 - 10,3
3 14 M 14 10 8 - 10 9 10 9.9
4 14 F 11 1 10 7 7 10 7 8 8.7
5 A2 M 14 B 12 12 15 22 - 15 9 13.7
6 18 M 8 14 - - - - - 9.5
7 32 M 8 7 10 8 9 8 8 8.1
8 59 M 18 9 11 13 7 14 16 16 7 12.3
9 62 F 17 18 16 8 17 10 16 - - 14.6
10 16 M 17 18 5 6 9 8 - 9.5
11 49 F 8 6 8 11 10 16 7 9 9.2
12 8 F 13 10 - 8 8.6
13 66 M 6 5 - - T3
14 3. M 12 15 17 10 22 14 18 13 - 15.1
15 20 M 12 8 8 - 15 - - - - 10.5
16 53 M 11 10 9 8 18 8 11 10 9 10.4
ferage 11.6 10.3 9.4 8.6 11.6 10.1 11.0 9.8 8,5 10.1
(eonrrol)
1 9 M 3 3 0 0 1.0
2 13 M 1 3 0 0 0.6
Average 2.0 3.0 0.5 0.5 0.5 0.5 O 0 0 0.8




Table 7. Changes of the increcase of diameters of wheal with ppt
antigen on the individuals before, during and after
treatment with Bithionol. (unit : m m)
No. i me;lt 5th 10th 1 2 3 4 5 6
day day (month)

1 12 M 4 4 5 - 3 2 2 - 3.3
2 14 F 8 8 7 5 - 11 6 9 - Te7
3 14 M 10 5 6 - T 5 9 6 7.1
4 14 P 8 10 7 T 10 7 6 5 7.3
5 42 M 8 6 7 10 9 10 - 14 9 9.3
6 18 M 5 8 6 5 - - - - - 6.0
7 32 M A s v 8 8 T 3 7 5 .0
8 59 M 13 11 9 9 7 12 10 13 10 11.1
9 62 F 10 17 Y 9 J 8 12 - - 10.6
10 16 ™ 6 6 5 5 4 5 7 6 - 5.5
11 49 F 8 6 7 9 6 9 7 10 6 7.6
1z 38 P 7 4 5 6 6 8 5 - 6 5.9
13 66 M 3 3 4 4 6 2 2 - - 3.4
14 31 M 10 7 10 1l 7 8 7 12 - 9.0
15 20 M 8 6 7 - - - - - 6.8
16 59 M 8 8 15 10 1 14 8 6 9.4
Average 7.6 7.5 6.8 7.7 7.3 7.6 7.2 7.8 6.8 7.4
{(Control)

1 9 M 0 0 0 0 2 ¢ 0 0 0.2
2 13 M 0 0 0 0 0 0 1 0 0.
Average 0 0 0 0 1 0 0.5 0 0 0.2




Table 8. Changes of dilution titer of Antiserum in Couaplement-
fixation tests on the individuals before, during and
after treatment with 3ithionol.

Case Age Sex Before A§§ﬁ§ 10
No. ~ 7 treatment me 1ca%ion 1M, 2M. 3 M. 4 M. 5 M. 6M.
1 12 M X 63 X 49 X 20 - - - -
2 14 F > X160 > X160 X150 X 3% X 10 -
3 14 M > X130 > X160 X 64 X 41 X 11 - -
4 14 F > X160 X 93 X 29 X 13% - - - -
5 42 M > X160 > X160 > X160 X 40 X 42 - -
6 18 M > X160 > X160 > X160
7 32 M > X160 > X160 108 X 40 X 22 - - -
8 59 M > X160 > X160 X148 X 94 X 93 X 11 - -
9 62 7 > X160 > X160 > X160 >X160 X 29 -
10 16 M > X160 > X160 > X160 >X160 X 57 X 12 -
11 44 ® > X160 > X160 £ 51 X25 X 14 - - ~-
12 38 F > X160 X106 X 40 X 26 X 11 - -
13 66 M X 27 X 11 - - - -
14 31 0M > X160 > X160 X 50 X54 X 40 X 11 -
15 20 # > X160 > X160 X 9%
16 59 > X160 > X160 X108 X 43 X 24 - - -

Fig. 1. Changes of dilution titer of Antiscrum in Complement-
fixation tests on the individuals treated with Bithionol.
Antibody titer
(dilution of serum)

(x)
> 160~

160~
80~
40~

20~

Bofoere Juring

. 20, 5 M, 4 M. 5 M. 6 M.
treatiment treatmont 1 ' ’

After treatment
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D. Studies on the Complement fixation test
for Paragonimiasis as the methed

of criterion of cure.

Muneo Yokogawa, Morivasu Tsuji and

Toshihiko Okura

Department of Parasitology, School of Medicine,
Chiba University, Chiba, Japan.




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 paragonimirsis after treatment by sputum and
stool examinations for ova. For example, the parasites sometimes may
show on interruption of the ovulation only during the period of treatment
and may begin the ovulation soon after treatment so it is oftenavery
difficult to decide the cure of this disease during short period after
treatment. Yokogawa (1953) reported that the examination for ova in
sputam and stool shuld 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 complement fixation
test for paragonimiasis would turn negative soon after the complete
recovery of this dicease, 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 paragonimiassis patients treated
with the combined method with cmetine hydrochloride and sulfonamide or
Bithionol. 30 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 aputum and stool shuld 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 complement fixation test for paragonimiasis would turn
negative soon after the complete recovery of disease. In this study
the authors conducted t© use the complement fixation tests for evaluation
of the effect of treatment for paragonimiasis.

Object and Method

The scra for the complement fixation test were prepared pericdically
from the paragonimiasis patients bef re, during and after the treatment
with Bithionol or the combined method of emetine hydrochloride and
sulfonamid, and the changes of antibcdy titers in complement fixation
test were compared with the technique of the 50 percent and point titration
of complement. (Yokogawa ot al, 1956).

Namely, 1:5,000 of V.,B.3. antigen preparcd from adults of Parago-
nimus westermani as the same method of V.B.S. antigen for skin test was
employed in this test 2nd 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
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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 pationts for complement fixstion test were in-
activated as soon as possible after sero-separations and kept in -20'G,
These sera were tested at the same time under the same conditions. From
the results of our detailed studies, it was proved that no significant
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 sern-separated.

Results

The results of Complement-fixation tests carried out periodically
on 48 human cases of paragonimiasis summarized in Table 1, 2 gng 3.

235 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.

Group 1: 11 cases, which were treated with emetine combined with
sulfonanid 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 l, 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 days to 40th days and no ova were
found during the follow-up studics for 8 months after treatment. The
antibody titers in complement fixation test in all these patients
decreased gradually with lapse of time after the treatment and became
negative as shown in Trble 1 ana Pig. L.

On group 2, the therapeutic effects were not recognized at all in
spite of the same treatments were given same as group 1. As shown in
Table 2, in 5 cascs paragonimus cggs in stools and sputa were not clearsd
during the period of th: treatment and in 7 cases the eggs werc cleared
for a chile but the cggs were found again during the period from 2 months
to 4 months after the trecatment. The antibody titers of them in comple-
ment fixation test showed only strong fluctuation and no tendency
decrease.

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

From the above mentioned results, the variations of antibody titers
in complament fixation tests were summarized as follows. The antibody
titers of all the caszs in greup 1 and 3 which had cured completely
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showed a tendency of decrease soon after the treatment and finally

became nsgative. On the contrary, on the cases in group 2 which were
ineffeetive, the intibody titers showed only a strong fluctuation but

a negative reaction., Accordingly, it may be possible to guess the thera=
peutic effects in carly stage after the treatment through the periodical
obgervations of complement fixation tests. No relations were found among
the antibody titers, age, sex and lapse time of infection of the patients.

Discussion

The Complement fixation tests for paragonimiasis has been intro-
ducted by Ando (1910), and he pointed out from the results of animal
experiments that it is helpful to evaluate the cefficacies of treatments
for paragonimiasis. Recontly, Yokogawa et al (1956) reported the method
and the diagnostic value of complement fixation test in human paragoni=-
miasis, Yokogawa (1056,1961) has also ofton 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 tecst using V.B.S, antigen keeps positive reactions during
the long period from 10 years to 20 years after the recovery of paragoni-
miasis. On the contrary, the antibody titers in complement fixation
test became negative after the death of the worm in the final hosts.
Accordingly, the complemenl 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 decreasced gradually and beeame negative within the period
of 6 months after operatio:s.

Kushi et al (1960) and Taxane (1960) rcocognized the same results
as Yokogawa from the results of follow up studies on paragonimiasis
patients who had curedcompletely with freatment of cmetine combined
sulfonamid, and reported that the complement fixation test is one of the
suitable methods to decide the cure of paragonimiasis after treatment.

Takano (196C) carricd out the rapid flocculation tcsts with bentonite
antigen and cholesterol 1ae+thin Autigen on the patients treated with
various drugs, and reported that the tendency of decreanse of antibddy
titers in the tests were recognized when the drugs were effective.

However, the results of rapid flpcculation test seemed to be instable
and its mothod is quite complicated compared with those of comple ment
fixation test.

Conclusion

The changes or the antibody btiters in complement fixation tests
vece staldicd periodicaly on 48 paragonimicsic patients before, during
and after treatment. The antibody titers of the paticnts who had cured
with the treavments of anetince-sulfenzmid or Bithionol showed a tendency
of decrense immediatly after treatment and finally became negative during

K
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the period from 5 months t¢ 12 months after the treatment. On the contrary,
the antibody titers of the paticnls who were not cured shewed only a
strong floctuations but ncgative reaction.

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.
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Tabl

e 1., Changes ¢f dilution titer of Antiserum in Complement-
fixation tests on the individuals before and after
treatment with Emetine hydrochloride combined with
Sulfonamid. (effective cases “==:Grour No. 1)

Case Before After treatment
No., treatment 1 M. 2 M, 3 M, 4 M. 5 M. 6 M. 7 M. 8 M.
1 > X160 > X160 X 54 X 39 X 16 -
2 > X160 X 89 X 14 - -
3 > X160 X 80 X 10 -
4 > X160 X 54 X 23 X 17 X 11 -
5 > X160 X 40 X 32 X 31 -
6 > X160 X 40 X 10 -
7 X149 > X160 X 28 X 12 -
8 X145 X123 X 33 X 25 X 25 -
9 X120 X 62 X 24 -
10 X 20 X 25 X 10 -
11 X 16 X 33 X 15 X 16 -

Pig. 1. Changes of dilution titer of Antiseruk in Complement-
fixation tests on the individuals before and after
treatment with Emetine hydrochloride combined with

Dilution Sulfonanid., (effective cases -~- Group No. 1)
titer of -
Antiserum
(x)
> 160 o
160 o
80 A
40
20
10 o
(-)
Before " .
treatmont 1 M, 2M. 3M. 44, 5 M, 6 M. 7T M. 8 M,

After treatment




Table 2. Changes of dilution titer of Antiserum in Complement-
fixation tests on the individuals before and after
treatment with Emetine hydrochloride couwbined with

Sulfonamid. {Ineffective cases --- Group-No. 2)
Case Before After treatment Notes
No. treatment 1 M., 2HM, 3 M, 4M., 5M. 6M ¢
1 > X160 > X160 > X160 > X160 > X160 ineffectiveness
2 > X160 X117 X150 X160 > X160 relapsed
3 > X160 X 62 X 81 X 96 ineffectiveness
4 > X160 X 40 X 33 X 76 X 20 X 32 relapse
5 X 93 X 46 X 20 X 28 X 34 relapse
6 X 85 X144 X104 X133 ineffectiveness
7 X 84 X 75 X 74 X 67 X 58 X 40 relapse
8 X 65 X 17 X 40 X 23 ineffectiveness
9 X 5% X20 X770 X867 X 28 X 26 relapse
10 X 38 X 54 X 30 X 32 ineffectiveness
11 X 23 X 45 X 27 X 18 X116 X 19 X 12 relapse
12 X 20 X %2 X23 X 85 X 65 X 17 X 12 relapse
FPig. 2. Changes of dilution titer of Antiserum in Complement-
fixation tests on the individuals before and after
treatment with Ewetine hydrochloride combined with
Dilution Sulfonamid. (ineffective cases -~-- Group Ho. 2)
titer of
Antiserum
(x)
> 160 4
160 ]
80 o
40 o
20 -
10 {
(=) -
Before o s . X
trevtmont 1 M. 2 M. 3 M. 4 M. 5 M. 6 M.

After treatment
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