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Introduction

Many studies have been published on the
treatment of clonorchiasis, but no reliable thera-
py is yet available.

The authors showed in Report I that 1, 4-
bis-trichloromethylbenzol has exhibited an ex-
cellent therapeutic effect in the animals experi-
mentally infected with Clonorchis sinensis and
that the agent showed practically no toxicity.

In the present paper the results of the first
application of the above mentioned agent in
human clonorchiasis are described.

Materials and Methods

Drug used :

The agent used for the treatment of patients
was 1, 4-bis-trichloromethylbenzol which Hoe-
chst Co. of Germany placed at our disposal.
The structural formula of this drug is shown
m Fig. 1. It is a colorless, odorless powder
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Fig. 1. Chemical structure of 1, 4-bis-
trichloromethylbenzol

insoluble in water. The drug is already on
the market as ‘“Hetol” of Hoechst Co. for

the treatment of cattle and sheep liver flukes,
Fiasciola hepatica and Dicrocoelium dendriti-
cum.

Preliminary test :

Though widely used already as an anthel-
mintic for animals, this drug has not yet been
used in human patients. As a preliminary test,
Hetol was administered to four volunteers con-
sisting of the authors and their colleagues at
doses of about 100 mg per kilogram of body
weight per day (divided into 3 parts, after
meals) every other day for 5 doses, and these
recipients of the drug were subjected to various
examinations as shown in Table 1.

Selection of patients for treatment with Hetol :

Eight clonorchiasis patients were selected for
treatment with Hetol on an inpatient basis.
For their age, occupation, and clinical findings,
refer to Table 2. All eight patients live in
Tokyo. Besides clonorchiasis, they had the
following diseases : cholelithiasis (4 cases), dia-
betes (2 cases), duodenal ulcer (one case), and
gastric cancer (one case). One of the authors,
Dr. Matsumoto, is in charge of the treatment
of gastrointestinal diseases in the Toranomon
Hospital, Tokyo. From among his inpatients,
those who were positive for Clonorchis sinensis
eggs were selected for treatment with Hetol.
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Table 1. Liver function tests of the healthy individuals given daily dose of
100 mg/kg of Hetol every other day for 5 doses
Body Doses of Liver Function Test
Mo Ase Sex weight (00 mglkg ~Toud AL~ Cholin _1T-
(Kg.) X 5) protein A/G TTT ZST Phos. E. Cholest. GOT GPT
o Mmoow osoexs (¥ 7Y 17 30 83 4% 0F I B¢
2w Mo % ropxs {30 1R 37 81 &) 68 a B8
5oz omoe eses (R 20 T30 81 8% 08 1% B¢
S R TSR O T SO S - B S O
B: Before treatment
A: After treatment
Table 2. Cases treated with Hetol
Case No. Age Sex Occupation Residence Clinical diagnosis

i 57 M. Journalist Tokyo (C:L%rllgﬁ‘éﬁi‘al:iz sinensis

> @ R Pubiee ! e e

5B M Hodkee : e

4 27 F. Public Official ., e e

s s w : : A e

s ® R Homewis . Sl et

7 36 M. Public Official . £ sl omeds

3 50 M. . Clonorchiasis sinensis

a3 Gastric cancer

These patients cannot be considered to be com-
pletely suitable as subjects for the first treat-
ment of human clonorchiasis. But, in Tokyo
it is almost impossible quickly to find new cases
of infection with Clonorchis sinensis for treat-
ment on an impatient basis. The patients se-
lected up for treatment with Hetol had other
diseases in addition to clonorchiasis sinensis as
mentioned already, and this fact may be re-
garded as having the advantage of showing
what effect Hetol has on these other diseases
in addition to its effect on clonorchiasis sinensis
itself.
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Dosage and Administration :

The dosage for the patients was the same as
that employed in the preliminary test: 100
mg/kg of Hetol (divided into 3 parts taken after
meals) was administered every other day for 5
doses. However, the dosage was not always
precisely 100 mg/kg, being occasionally a little
less than that.

Evaluation of the efficacy of drug :

The drug effectiveness was judged on the
basis of the results of fecal examinations. For
fecal examinations AMS III centrifugation tech-
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nique was used ; the sediment was examined
microscopically, the eggs of Clonorchis sinensis
were counted, and doubling the number the
E. P. G. (Eggs Per Gram of Feces) was worked
out. Fecal examinations were carried out 2 or
3 times before treatment, every day during
treatment, twice a week until the 6th week
after treatment, and twice each at 2, 4, 6, and
9 months after treatment.

Results

1) Preliminary test with Hetol :

The four volunteers already mentioned (all
are physicians) who received 100 mg/kg of Hetol
(divided into 3 parts taken after meals) every
other day for 5 doses were examined for sub-
jective symptoms. Blood was withdrawn before
administration and on the completion of admin-
istration (which was the 9th day after the first
administration). The serum so obtained was
used in liver function tests. These tests con-

sisted of total protein, A/G ratio, thymol tur-
bidity test (T.T.T.), Kunkel’s zinc sulfate test
(Z.S. T.), alkali-phosphatase (AL-P), cholines-
terase (choline-E), total cholesterol (T-chol.),
glutamic oxalacetic transaminase (GOT), and
glutamic pyruvic transaminase (GPT). The
results are shown in Table 1. In all four vol-
unteers, there was practically no difference in
the results of these tests before and after the
administration of Hetol. All four, during the
administration of Hetol, were engaged in their
daily routine work in their laboratory with no
deleterious side effects noted at all.

2) Results of treatment of patients with clo-
norchiasis sinensis :

The age, sex, occupation, abode and clinical
diagnosis of the patients are presented in Table
2. All eight patients live in Tokyo. Their
admission diagnosis, besides clonorchiasis sine-
nsis, was cholelithiasis in 4 cases, diabetes in

2 cases, duodenal ulcer in one case and gastric

Table 3. Results of treatment with Hetol.

Total doses

Stool examination*®

Clis Body  of Hetol
No. Asge Sex weight every other Side effect After treatment
2. (Kg.) day for Before
5 doses treatment o ow  3w. 4w. 5w. 6w. 2m. 3m. 6m. 9m.
1 57 M. 64 (638-;)%5) Malaise o+ - - - =
Slight
30.0g dizziness n - e N
2 6 M 64 (6.0gx5)  Epigastric # #
discomfort
3 73 M 58 (908  None ‘2 + + - - - -
4 27 F. 48 (428'g0>§5) Sore tongue  + A . o i
5 51 M. 6l (6?82);’5) None + # o+ + - - - SR
6 5 F. 53 (5?g~g°>§5) Sore tongue 4 B W .o~ ol 4E 4 S B
7 36 M 60 (6?8-;55) None ¥ O OH + - = - - e =
25.0g
8 50 M. 50 (5.0 gX5) None + i R R R
*: AMS III centrifugation technique: 2 stools were examined each time. 0.5 gram of stool was used.

w.: week =t
m.: month +: 10-99
H#: 100-

’

EE]
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1-9 Eggs per gram feces.
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cancer in one. Case No. 1 had undergone
cholecystectomy. Case No. 6 with cholelithiasis
and Case No. 8 with gastric cancer were both
operated upon after the completion of the Hetol
administration.

The results of fecal examinations after the
treatment with Hetol are shown in Table 3.
As can be seen in the table, in all the eight
cases treated, the feces became negative for
Clonorchis eggs within 3 to 5 weeks after the
beginning of treatment. The time when the
feces became negative for eggs was as follows :
in four cases, No. 2, No. 3, No. 4 and No.
7, at 3 weeks after treatment (to put it more
exactly, when examined at 22 and 23 days
after the beginning of treatment); in 3 cases,
No. 1, No. 5 and No. 6, at 4 weeks after
treatment (when examined at 29 and 30 days
after the beginning of treatment), and only in
case No. 8 at 5 weeks after treatment (when
examined at 36 and 37 days after the beginning
of treatment). Follow-up examination for more
than 6 months after treatment were made in 7
cases out of 8 cases except one case of No. 4 at
3 months after treatment. With the exception
of case No. 6, none of all the above cases was
found positive for eggs in the above examina-
tions. The follow-up studies are still continu-
ing at this writing. Case No. 6 was negative for
Clonorchis eggs in the fecal examinations at 4
and 5 weeks after treatment. But, after this
case underwent cholecystectomy, the feces ex-
amined became positive again for Clonorchis
eggs. In repeated fecal examinations there-
after, this case was always positive for eggs,
though the EPG was much less than before
treatment. Presumably, the disease has returned
in this case. The seven other cases remained
negative for Clonorchis eggs for more than three
months after treatment may be regarded as
having obtained a complete cure.

Side effects of Hetol are shown in Table 3.
Four of the eight cases had no subjective com-
plaint at all of side effects. The complaints of
side effects in the remaining four cases were
no worse than languor, mild giddiness, and
rough tongue. No severe side effect at all was
observed.
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The results of hematologic examinations, liver
function tests and urinalysis before, immediately
after and one month after treatment are shown
in Table 4. The liver function tests on three
occasions, 1i.e. before, immediately after and
one month after treatment, could not be carried
out in all subjects. However, the values ob-
tained in the tests showed nothing particularly
abnormal as shown in Table 4. Only the
L. D. H. (lactic dehydrogenase) value was some-
what elevated after treatment in case No. 5
and case No. 7. The reason for this elevation
is not yet clear. The urinalysis in case No. 3
showed at one month after treatment the pre-
sence of a small amount of protein, but this
was not observed thereafter. Case No. 2 and
case No. 3 complicated by diabetes, suffered
no deleterious effect from the treatment with
Hetol.

Discussion

Eight patients of clonorchiasis sinensis were
treated with Hetol 100 mg/kg every other day
for 5 doses. In all cases Clonorchis eggs in
feces became negative at from 3 to 5 weeks
after the beginning of treatment. Fecal ex-
aminations thereafter found one of the cases
positive again for Clonorchis eggs at 6 weeks,
but the remaining 7 cases have stayed nagative
for eggs for 3 to 9 months already.

There is no generally accepted theory on the
time when clonorchiasis sinensis can be defined
as cured following treatment. The authors’
experiences in this connection are that, in the
instance of relapse because of insufficiency of
treatment, the eggs usually appear in feces again
within one to two months after their temporary
disappearance.  Therefore, when Clonorchis
eggs have not been found in feces for three
months or more as experienced in the present
study, complete cure may be regarded as hav-
ing been achieved. We will of course continue
follow-up studies further. However, the fact
that cure has been obtained in 7 (87 %) of the
eight cases will have to be considered to be a
very good result as compared with the results
obtained with other drugs.



Crane et al. (1955) reported that their treat-
ment of 34 patients with chloroquine diphos-
phate resulted in complete cure in 12 patients
(35%). Yamaguchi et al. (1962) who carried
out a mass treatment of 344 clonorchiasis pa-
tients with dithiazanine iodide reported that
about 70 percent of the patients became naga-
tive for eggs soon after treatment. But no
follow-up study has been done by them. In
our use of chloroquine or dithiazanine iodide,
not even a single case could be cured com-
pletely.

The Hetol dosage and its manner of admin-
istration in the present study cannot necessarily
be regarded to be best. Particularly, in mass
treatment shorter periods of time for treatment
are most desirable. The authors’ recent trials
have given fairly good results with the admin-
istration of 50 mg/kg daily for 5 days. That
administration every day even at a low dosage
is more effective than administration every other
day, can of course be presumed also from the
results described in the previous Report I
Another report on the studies of the dosage
and the mode of administration of Hetol will
be published soon. Liver function tests and
other clinical laboratory examination before,
immediately after and at one month after the
treatment with Hetol showed nothing abnormal
in any of the cases. In the present series of
patients who all had other disease in addition
to clonorchiasis, such as cholelithiasis, diabetes,
duodenal ulcer and gastric cancer, the use of
Hetol produced no signs suggesting the exacer-
bation of those other diseases.

It is said in connection with clonorchiasis
sinensis that, in mild infection, there are no
particular symptoms peculiar to this disease.
In the present series of patients who were all
mild infections as shown in their E. P. G. which
were from a few hundred to a few dozen, no
particular symptom was observed that could be
considered due to clonorchiasis sinensis. No
difference was observed either before and one
month after treatment in respect of the blood
picture or liver function test results. Hepato-
pathy such as cholelithiasis and diabetes was
present in 6 of the 8 cases constituting the
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present series. This high incidence of hepato-
pathy in the present series is seemed to be
incidental because these patients were selected
from among the patients visited our specialized
clinic for gastrointestinal diseases, especially liver
diseases and this high incidence has not been
found to have any inherent relationship with
Clonorchis sinensis infections. Nevertheless, we
intend looking further into this matter.

It is of interest that the same drug referred to
as hexachloroparaxylol, at much higher dosage
(500 mg/kg daily or on alternate days for 5 to
24 days), was tested on 71 patients in China ;
all were cured and in some cases large numbers
of dead worms were passed in the feces (Chung
et al., 1965).

Let us end this report with a brief remark
on the course of infection with Clonorchis sin-
ensis in those 8 cases. As already stated, they
all live in Tokyo, and it is almost sure that
they must have been infected in Tokyo. Be-
sides the 8 patients constituting our present
series, in the Toranomon Hospital where the
authors work, routine fecal examinations of
the inpatients of the Internal Medical Depart-
ment find one or two patients per month posi-
tive for eggs of Clonorchis sinensis. The fact
that the incidence of clonorchiasis sinensis is
almost regularly observed in Tokyo which is
not an endemic area of clonorchiasis sinensis,
is highly interesting. The actual incidence of
the disease in Tokyo may be interpreted as
associated with the fact that in some Tokyo
restaurants such freshwater fish as carp or the
crucian carp are served in the form of slices
of raw fish as ““Sashimi” or ““Arai” dishes
which in this country are considered to be
rather high-class and find acceptance among
the upper classes. This may be of some im-
portance in the epidemiology of clonorchiasis
sinensis in this country.

Summary

Eight inpatients with clonorchiasis sinensis in
the Toranomon Hospital of Tokyo were treated
as the first human cases to receive 1,4-bis-
trichloromethylbenzol (Hetol). Hetol 100 mg/
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kg (divided in 3 parts taken after meals) was
administered every other day for 5 doses in
all. For 3 to 9 months after the completion
of treatment fecal examinations were carried
out. On the lapse of 3 to 5 weeks after treat-
ment, the feces became negative for eggs in
all of the 8 cases, and 7 cases have since been
continuing negative for eggs and even at this
writing which is more than 3 to 9 months after
treatment. In only one case in whom negativity
for eggs was once achieved a small number
of eggs was later detected again. Elaborated
examinations for side effects due to Hetol re-
vealed nothing abnormal in liver functian test
and in other respects.

The results thus far described have led to
the conclusion that Hetol is safe to use and is
more effective than the conventionally used
drugs.

However, further studies may be suggested
the feasibility of reducing the dosage and shor-
tening the period of time required for its ad-
ministration. Studies on these possibilities are
under way at this moment.

The authors are grateful to Dr. Ldmmler who
has kindly provided us with literatures on Hetol,
and also wish to express their gratitude Dr. Shigeo
Okinaka, Director of the Toranomon Hospital, for
the constant encouragement granted in our present
studies.
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E#H 5% 1, 4-bis-trichloromethylbenzol (Hetol) # 4
ElfRD TAERF R BEDTERFIC V5 Z L 2R Hd. &
NEBERIBRICH 21252, HEOMRBEA 4 4053 F
51 H& 100 mg/kg @ H I 5 [EARM L, HMEEWER %
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" 17 S iE
225 Fig. 6 o787 ~the quantity of wheat~ ~the quantity of washed wheat~
229 TH»6 447H indispesable indispensable
264 results 3) DEXETELDOML ETIE

3) From the geographical distributions of patients (Fig. 3), it was supposed that filariasis

used to be prevalent all over the village.

Considering the life span of the adult filaria and the

fact that the distribution of patients by age was limitted to older ages, (47~74), the infection of
microfilaria seemed to have been ceased long fefore, say 15~20 years, among the inhabitants in

this village.
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