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| . INTRODUCTION

The liver fluke infections in man repre-
sent one of the major clinical and public
health problems in widespread areas of the
world. Clonorchis sizensis is an important
human parasite and is widely distributed
in Korea, China, Formosa, Japan and
other parts of Asia. Stoll” estimated the
number of Clonorchis carriers at approxima-
tely |9 millions in 1947. In southern Korea
alone more than 2 millions people are infe-
cted.

The traditional application of night-soil
to veritable gardens results in a most wide-
spread condition of parasitism, with a
variety of helminths found in Korea. In
addition to the above fact, the peculiar
habit of the consumption of raw vegetables,
fish, crustaceans and mammals provides a
mean of lifestations of helminths.

Extensive studies of clonorchiasis during
the last sixty years in Japan, Korea, China
and other countries have emphasized the
difficulties of treatment and prophylaxis.
We can expect from their investigation on
the life cycle and epidemiology of this pa-
rasite, which will lay the foundations for

its successful control. However, compared
to many other infectious diseases, little
overall progress has been achieved in the
control of clonorchiasis. This lack of
accomplishment may be attributed to =a
number of factors. Among them are lack
of basic data on the occurrence and impor-
tance of the disease, lack of more efficient
control procedures, failure to develop better
chemotherapeutics, insignificant progress
in providing sanitary facilities, inattention
to proper water management in irrigated
areas, insufficient funds and the dearth of
adequately trained personnel.

Recently in Japan®, the incidence of in-
fection decreased markedly, it is thcught
to have responsible for this reduction by
water pollution from factories, and by
insecticides, and by land development with
drainage of swamps as well as public
health education. Therefore,
be possible to control this disease.

it may now

{. EPIDEMIOLOGY

1) Distribution and prevalence

of clonorchiasis

The geographical distribution of clonor-
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Table 1. The prevalence rates of clonorchiasis in Korea

Auvthors Year Method of Exam. No. of. Exam. No. of. Posit. % of Posit.
M 1istry of He:lth 1958 Stool examination 14,519 1,701 11.7%
Wiiten ind Chiru 1939 Intradermal test 9,771 2,066 21. 1%
Kores Rad Cross 1965-19357 Intradermal test 152, 487 19, 820 13. 0%
M nis:iry of He:lth 19661967 Intradermal test 84, 982 9, 469 11. 1%
Seo e al 1967- 1968 Stool examination 40, 581 1,907 4,7%
Sen e al 1968 Stool examination 3,880 450 11. 6%

Tab e 2. ‘I'he prevalence raies of clonorchiasis in the main five rivers (by intradermal test)

School children School teachers

Fame of river S .
No. of exam. No. of posit. % of posit. No. of exam. No. of posit. % of posit.

Hia River 41,779 2, 489 6.0% 1,372 296 21.6%
K.n Rirer 16, 252 912 5.6% 502 39 7.8%
Young san Riv:ir 20, 506 2,541 12.4% 640 331 51.7%
Mankyoag River 27, 482 1, 605 5.8% 1,116 254 22.8%
N :tong River 41,792 10, 792 25.8% 1,046 557 53.3%

Torl 147, 811 18, 343 12.4% 4,676 1,477 31.6%

< hiasis «losely parallels the distribution of
~he nt:rmediate host, particularly snail RV
1¢t, krown as Parafossarulus manchouricus.
P anenchouricus is widely distributed but is
ron‘inec in scuthern parts from Seoul.
[tiring: the last fifty years numerous re-
yorts were found on the prevalence of
»lerorel iasis .mong the Korean population
in ciffeent parts of the country. Recently
as part of an overall stool examination of
14.% 19 irthabitants, of which 1,701(11.7%)
were foand to be infected. (Table 1) Other
int estigations by the intradermal test where
pe orrred the prevalence rate of clonor-
chiasis are shown 11.1 per cent to 21.1 per
ce 1t in the Koreans. Howeve- by Author's

inv:stigation®, the positive rate out of 40, 581

persons (mostly school children) examined
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m::-hod revealed 4.7 per cent On the other Fig. 1. Distribution of Clonorchiasis in Korea

h:znd, out of 3,880 adults, 450 (11.6%) po- (by intradermal test).

the stool by the cellophane thick smear



Table 3. Mean EPG of C. sinensis infection by age and sex at Kim-Hae Gun.
(by Stoll egg counting method)
Male Female Total
Age group e ~
No. of person Mean EPG No. of person Mean EPG No. of person Mean EPG
0—9 2 3, 377 13 3,692 35 3,494
[0—19 0 8,682 37 11,184 77 9, 384
0—29 9 7,247 22 6,923 41 7,074
0—39 a2 15, 866 25 11,200 47 14,235
0—49 i 17,450 24 11,217 42 13,880
£0—59 i1 15, 154 13 16, 339 34 15,507
t0—69 4 29, 175 4 1,275 8 15,225
T'otal 116 11,352 138 10, 006 284 10,593

sitive cases are found also by cellophane
thick smear method. According to the
surveys by Korean Red Cross (1965-1967),
the intradermal tests were performed on the
primary school children and school teachers
inhabiting along the drainage areas of the
mair five rivers in southern Korea (Han,
Nakiong, Kum, Yecngsan and Mankyong
Rivers). Out of 147,811 school children
-examined, 18,343 (1..4%) were found posi-
tive with range from 5.6 per cent (Kum
River basin) to 25. 8 per cent (Naktong River
basin). On the other hand, out of 4,676
schoal teachers examined, 1,477 (31.6°»)
were found positive with range from 7.8
(Table 2) Thus

schocl teachers (aduits) are far more fre-

per cent to 53.3 per cent.

quenlly infected tlan school children.
Another nationwide survey has also been
conducted by the local health centers under
the project of Ministry of Health, during
the period between 1966 and 1967. Accor-
ding to the results of this survey, among
84, 98! of 102 different cities

and counties examinod, 9,469 (11.1%) were

inhabitants

foundc. positive with Clonorchis antigen.

With this results overall distribution of

<loncrchiasis is shown in Fig. 1.

From the above surveys, it turned out
that endemic areas of clonorchiasis are
scattered all over the country and the most
extensive and intensive endemic regions are
found mainly along the Naktong River and
lower reaches of other rivers. On the lower
reaches and in the delta of the Naktong
River near Busan the most southeastern
part of Korea, the prevalence rate is 69.(
per cent®. In the highly endemic area, there
is no significant difference among the in
cidence of Clonorchis infection by sex and
age. However, in the other endemic areas
approximately two times more men are in-
fected than the woman, and adults are far
more frequently infected than children.
The average number of eggs per gram of
feces (EPG) was 10,698 among 284 cases of
inhabitants at Kim-Hae where is the niost
heavy endemic areas in the delta of the
Naktong River. The mean EVFG count of
Closwrelis infection in this area was “ound
higher among the higher age group. (Table
1)

2) Modes of human infection

The Clonorchis infection into the human
being is established by Saking orally the
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mature metacercaria with raw fish. The
mature metacercaria in fresh water fish
excysts in the upper part of the small in-
testine of the host, migrates into the bile
dii2t and gall bladder 15 to 24 hours after
liszration an:l develops into the adult after
2: to 25 days®.

Cleacrchds infection is, however, influen-
e 0y the sacial factor. From the older
times, Koresns have had peculiar habit
erting raw f.sh which is mainly served at
This is

th.¢ main source of human infection. The-

dincirg parties with rice wine.

rifore in the endemic areas, more men are
ir fected than the women. The incidence
ir chillhood is slight, but from 15 vears
0 azyre to older age the incidence increases
ir. amcunt, being highest at the age of 30
to Bl vears.

Approximasely 30 species «f fresh water
fish were found to serve a: intermediate
hoits. They selong to the family CYPRI-
NIDAE. Ameng 13 species of fresh water
f:sh cellected in Naktong River, Pscudoras-
beva porva,  Acasthorbodeus aswiussi, (nat-
firtogo v majimae, Sarccckeilichivs wakivee,
Fioudogobio enocinus and Punlungia herzi are
tir: most heavily infected groups. 53.9 per
caat ol the small fish, P. parva, collected
al Young-Chun (Middle reaches of Naktong
kiver) are found infected™ however the
sime 1ish collected at Kim-Hae (the lower
rezaches of sume river), which is a more
kizhly endemic area than the above are
iifected 100 per cent”. The large fish,
Cyvpotnus carpio. which frequently is eaten
by the inhsbitants in end:mic areas is
r2ally low in the rate of infestation. It is
ar epidemiclogically significant that in
e-demic fori most cases are caused by

accumalated light infestations due to fre-

quent exposures for several years.
Infection has also been reported in pigs,
rats and various species of fish eating
mammals, but none of these hosts have
been incriminated as playing a major role
in the epidemiology of the disease. Japanese
workers® have also indicated whether man
can be infected by drinking water from a
stream contaminated by the infected flesh
of dead fish. Perhaps infection may take
but it has
not heen proved to occur under field con-

place occasionally in that way,

ditions. However, another possible mode
of human infection is an accidental trans-
fer of the encysted metacercariae to the
mouth through the handling of fish while

preparing them as food.

. PATHOGENESIS AND
CLINICAL MANIFESTATIONS

Clonorchis sinensis infests chiefly in the
bile ducts of the liver and the pathological
changes soon appear when a large number
of worms infest, and they may very gra-
dually or may not appear when a small
number of worms infest. The changes are
progressive and their total effect on the
function of the liver depends on the num-
ber of worms present from a single infec-
tion or from continuous reinfection over a
period of years, as well as the length of
the infection®.

Clinical manifestation in human infec-
tions seemed to increase in severity pro-
gressively as the infection become older
and as the flukes were gradually acquired.
The earliest indications of illness were
usually general malaise, abdominal discom-
fort and occasional diarrhea. These were

sometimes followed by pain at the site of
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the liver, transient urticaria and jaundice.
Jaundice frequently appear in severe cases.
The jaundice in clonorchiasis was caused
by obstruction of intrahepatic biliary trees
by worms or inflammatory changes and
statec. that it was nccessary for the sta-
gnation of bile to have a big number of
paras.te and mechanical disturbances of the
intranepatic biliary trees were chiefly
attributable for genesis of jaundice, though
the common bile duct and the head of
pancrsas might be somewhat responsible®.

As the complications of clonorchiasis,
the ovcurrence of galil-stone is caused by
bile stagnation due to the mechanical obs-
truction and pressure of worms and ova to
be nuclei for gall-stone. And cholangitis
and cholecystitis are caused by bacillary
infection during the obstructive disturban-
ces ol bile ducts. Liver cirrhosis and car-
cinoma of the bile ducts were often obser-
ved. It has been regarded that tumor may
be irduced not only from the chemical
stimulation due to toxic secretes or toxic
metaholic products from parasites, but from
the physical stimulation due to mechanical
injurias®,

V. CONTROL

1) Relation of Clonorchis life cycle to
the prevention of clonorchiasis in man

Reducticn of transmission should be the
objective of a clonorchiasis control pro-
gramiie. There are four definitive places
in the life cycle of Clomorchis where .pre-
ventive measures may be instituted. They
the fish and the
of the

are the eggs, the snail,
chemctherapy of human phase

infect.on.

a) Sterilization of feces

In order to secure efficient results in
sterilizing the feces for Clonorchis ova in
the endemic areas a modification of the
present method of night-soil disposal would
have to be effected. Some technique of
feces disposal or utilization are effective
in controlling the parasites. The disposal
of night-soil is a real big problem for the
control of clonorchiasis as well as soil-
transmitted helminthic infections. In this
connection, it has been recommended that
night-soil before being used should be
treated in compost pits, particularly in
areas where night-soil is used as fertilizer
for vegetable crops. However, there are
many practical difficulties to be efficient.

The solution may rest in contribution of
privies in such manner as to obviate disse-
mination of ova through overflow, draina-
ge, or similar circumstances and in ade-
quate treatment or storage of night-soil
before use as fertilizer. There are generally
three methods of night-soil disposal which
are direct disposal, conservation and se-

werage methods. Obviously the choice must
be made in accordance with local custom,
level of education and local economy.

On the other hand, the effect of chemi-
cals on night-soil is complicated by the
fact that this material is undergoing active
decomposition, and complex mixture of
organic substances present may reduce the
effectiveness of the chemicals applied.
Human urine will kill eggs when its urea
concentration is more than 1 gram per 100
cu. cm. When protein is added to a mix-
ture of feces and urine, decomposition of
the eggs is hastened. Mixing ammonium

nitrate with feces without urine, at a con-
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centration of lkg per cubic meter of feces,
Lilled all the eggs in three days. Sodium
nitrat2'®  has a marked ovicidal effect
withir. 24 heurs at 28°C when mixed with
nigatsoil at a concentration of 1 :2,000.

b} Available methods of snail control

The destruction of snail is regarded to
tie: one of the best measures for the control
P. manchouricus is
coemmdnly found in the muck at the shores
¢f pords and stagnant irrigation channels.

e

~‘ne gaails are markedly more abundant in

¢l tre natods: diseases.

water:ss contiining a rich growth of suitable
species of water plants; but such vegetation
i3 not an essential feature of the habitat.
Iffective reduction or elimination of this
¢nail sopulation depends upon alternation
o conditions in the habitat in such a way
a5 o render it inimical to the molluscs,
¢:ther by changing the original environment
«° by introducing molluscicides.

Serre knowledge of the ecological requi-
cemerts of snail is needed to achieve the
nabitat modifications necessary to render
4 Iacidity unacceptable to them. In natural
rabitiits the most effective measure against
i1eil is drainage, where this is not possi-
sle, alternative measures such as weed
rlearince, itraightening of banks, deepen-
ing ol marginal areas and prevention of
s=wayre pollation all contribute to the re-
duections of snail from its habitats.

In irtificial habitats water management
3 a aluable asset, for rapid fluctuations
i1 witer level and flow rate have a dis-
turbing iniluence on snails'>. Irrigation
systems and reservoirs should be designed
30 that such operations can be performed
without difficulty and the control of aquatic

veeds can be easily accomplished. Thus

several environmental control measures
applicable to snails ‘may have a profound
influence on the control of mosquitoes.
Moreover, such measures frequently coin-
cide with those needed for modern agri-
cultural practice. Water conservation and
disposal, land reclamation and the proper
management of fields and farms require,
in many respects, the same kind of treat-
ment of flowing and standing water and
waterlogged soil as does snail control when
carried out by radical measures. However
it is only after careful study of all factors
concerned that a rational decision can be
made.

On the other hand,

pentachlorophenate have been

copper sulfate and
effectively
used as molluscicides. The selction of the
most suitable method depends on a number
of factors, including the nature of the
snail habitat the type and accessibility of
the body of water, the amcunt of labor

available and cost considerations.

¢) Sterilization of the fish by heat

Most of all fresh-water fish in Korea are
to be regarded as possible carriers of the
metacercaria of Clonorchis. The danger of
human infection arises from the consump-
tion of raw fish or insufficiently cooked
fish. Most of the cases of human clonor-
chiasis in Korea result from the Ingestion
of the raw flesh-water fish. A practical
solution of the problem of clonorchiasis
in Korea might be brought about by pre-
venting the use of infected fish. The des-
truction of fresh-water fish in highly en-
demic areas by engineering or biological
control and the prohibiting of fishing in
these areas cannot be recommended, since

fresh-water fish represents the main source



«f animal protein and is of great health

£nd economic value. It seems, therefore,
that tke only effective measures should be
cirected toward the prevention of eating
taw fish. This should be accomplished by
¢ combination of legislative measures and

liealth education.

d) Chemotherapy
prophylaxis in cases of
is still of doubtful value.

[Many carlier investigators have studied the

Therapeutic
<lonorchiasis

treatment of clonorchiasis with antimony
jreparations, gentian violet, emetine hy-
crochloride, chloroquine diphosphate, bi-
thionol and dithiazanine iodide etc. Howe-
ver, clinical improvement and negative or
reduced egg counts were temporarily noted
tut the permanent results were questiona-
Fle.

In recent years, how=ver, much work has
teen decne in Japan, Korea and China in
the search for more satisfactory remedies
for the treatment of clenorchiasis. Japanese
1965)'% '* have
shown that 1,4-bis-trichloromethylbenzol
{“Hetol’ Hoechst AG) has exhibited an ex~

cellent therapeutic effect in the animals ex-

viorker (Yokogawa et al,

rerimencally infected with Clenorchis sinensis
£nd in the cases of human clonorchiasis.

Since 1965 extensive investigations of
Hetol 02 human clonorchiasis and opisthor-
chiasis have been strongly suggested that
the drug is highly promising as the thera-
peutic ugent. However, Hoechst A.G., the
riaker of Hetol, stopped its production be-
cause in chronic toxicity test using even
€0 mg/kg for 30 consecutive days on dogs,
i: caused remarkable hypochromic anemia
by the end of the study.

Recently by the Author'% 15 16 three drugs
vhich are Hetol, Dehydroemetine late re-

tablet (Ro-1-9334/20) and Bilevon
(Bayer 9015, niclofolan) have been used in

lease

the treatment of clonorchiasis. The thera-
peutic effect of Hetol in various dosages
and duration of medication was observed
in the 52 clinical cases with different de-
gree of infection. In the result, a dosage
of 50mg per kg daily for 5 to 12 medication
days depend on the severity of infection
appears to be safe and appropriate for the
About 40 clon-
orchiasis patients were treated with Dehy-
High effec-
tiveness was showing at the dose of 2.5 mg
/kg every other day for 25 to 30 days. On

treatment of clonorchiasis.

droemetine late release tablet.

the other hand, 35 adult patients were trea-

the drug
administered orally at the dose 1.0 to 2.0

ted with Bilevon. In the result,

mg/kg body weight for two or three days
was highly effective for clonorchiasis.
During after treatment, most patients sho-
wed marked improvement usually with disa-
ppearance of upper abdominal pain, fatique
and recovery of appetite. Also in the cases
previously affected liver, much improve-
ment of their liver function test showed
after treatment with Bilevon. Therefore,
the possibility that human clonorchiasis
could be successfully treated with two doses
of Bilevon can be presumed from this stu-
dy. Bilevon is a very promising drug for
mass treatment against Clonorckis sinensts
infection. However much further work is
needed before mass treatment of this di-

sease over large areas can be advocated.

2) Health education

A practical solution of the problem of the
prevention of Clonorchis infection might
be brought about careful educational pro-

paganda whereby the enlightened element



of the population would be made aware
5f,the cause of the infection and urged to
put :nto practice the simple rule that
needs be observed to prevent human
i1fecion, namely, sterilization of the fish
Ly heat.

It was agreed that health education on
rlcnorchiasis should not be treated as a
seperite subject but should be included
vwizh the yeneral programmme o¢f health
e fucction'™,

Thire are four aims of health education:

ra) It supplies a person with enough
general knowledge about a disease to make
the preventive measures.

'b) It makes a person feel sufficiently
:bou the importance of his own health to
tnake him alter his behavior and adopt
these preveative measure.

‘c¢) It makes him to be concerned for the
health others.

(d; It tr.es to make him feel so strongly
about the lirst three that be supports and
e¢ven initiates preventive action by the
comriunity

Health education is 2 many sided endea-
weur of such importance that it must be
furtliered by every possible means such as
scho>l, newspapers, radio and televisions,
SGovernmental control is usually difficult
:0 enforce since the people are jealous of
their persunal liberties and regard with
susp cion and distrust persons outside their
immzdiate community.

Tte corsumption of raw fish in the
hom:s cou.d not be regulzted by law, but
if tte leacers of the rural population, such
as village leader, church pastors, school
teaciers and government employees or
heal:h workers, were instructed as to the

langers of consuming raw fish, a sympa-

thetic reaction in the general population
could be expected. A careful educational
program among the better educated mem-
bers of the community to acquaint the
people with the dangers of Clonorckis in-
fection from eating raw fish should con-
tribute a great deal toward the solution of
the problem.

Ilducational efforts should be directed
primarily toward school children because
it is during the early years that most per-
sons become infected, and also because
children are less entrenched in their food
habits, so that the educational process
should be involved at various levels in
successive changes of knowledge, attitute,
behaviour, habit and custom of their lives.

V. DISCUSSION

The control of Clonorchis infection des-
cribed above is theoretically very simple,
as the infection can only invade the human
body by way of encysted metacercaria
which are taken into the body when eating
passive intermediate host (fish). By con-
trast, it is far more difficult to take proc-
phylactic measures in the case of other
worms infections, in which the infective
larvae enter the body either by way of
active intermediate hosts (e.g. mosquito...
filariasis) or by way of larvae which bore
into the skin (e.g. cercaria in schistoso-
miasis or invading larvae in hookworm
disease).

Although prophylactic measures in the
case of the infection dealt with above me-
rely consist in cooking or submerging the
fish in hot water before eating them, it is
exceedingly difficult to carry out such
simple measures in face of century old tra-



ditions, to which the relatively primitive
population clings with great tenacity.

The
taining viable eggs from reaching bodies

measures to prevent stools con-

of water containing the snail intermediate
hosts would apply only to the human po-
pulation since water pollution by cat and
dogs couid not be controlled. Such a met-
hod :zlone would not be sufficient to bring
about tangible benefits as a method of
controlling clonorchiasis. The extermina-
tion 3f the snail by engineering or chemical
measures could be much too expensive to be
practica’, because the snail is spread over
a very large area in Korea. Although me-
dicamental therapeutics leave much to be
desired from a medical point of view,
treatment of clonorchiasis is still in the
experimental stage and the treatment itself
is a complicated and difficult procedure.
The mass treatment as a control measure
is nct at present a practical procedure.

There is not one universally applicable
meth>d of control. The choice of methods
must be dictated by the nature of the en-
virorment, the habit and custom of the
peopls, the pattern ¢f transmission and the
resources of the country.

Clonorchiasis control is fundamentally
an enterprise directed at the reducing or
eliminating transmission of the disease, so
that no more new infections, reinfections
or superinfections occur. There must exist
a wejl organized putlic health infrastruc-
ture. Since a clonorchiasis control pro-
gramme is of necessity on a long-term basis
and continuity in its implementation is
¢ssential. The clonorchiasis control service
should be established as a permanent
agency of the health department.

From the biological standpoint, further

5

1

search for the intermediate hosts and their
biology is necessary to determine whether
a time and place exist at which they could
be attacked most successfully. The present
lack of cheap and effective antihelmintics,
and the existence of animal host reservoirs
prevent the applicability of control mea-
sures directed against the adult parasites.

In conclusion, the control of clonorchia-
A
combination of efforts with major emphasis

sis in Korea is not an impossible task.

placed on the consumption of infected raw
fish, by educational propaganda coupled
with governmental aid in enforcing legisla-
tive public health measures could reduce
the disease.

\l. CONCLUSION

is the
endemic diseases in Korea, and this disease

Clonorchiasis most important
has been known to be of public health
concern in man areas of southern part of
Korea.

In view of the fact that,

lasting control programme could need to

to succeed, a

involve as little expense as possible with
no greater changes in the habits of the
population than necessary, it seems that
the only effective measures should be
directed towards the prevention of eating
raw fish. This could be accomplished by a
combining of legislative measures and
health education.
program would thus rest upon the coopera-

tion of the people with the health officials

The success of such a

and the government.
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