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=Abstract=The reinfection pattern of Metagonimus yokogawai was studied at Tamjin river
basin, one of its well-known endemic areas in Korea. Stool specimens of a total of 230
inhabitants were examined and 68 (with high egg counts) out of 99 positive cases were
treated with 10 mg/kg single dose of praziquantel in January 1984. Follow-up stool examina-
tions were performed every 3 months for a period of one year.

The results were as follows:

1. The pretreatment egg positive rate was 43.0% and their average EPG 1,560 (range; 0~
20,800). The rate in male inhabitants was higher (46.9%) than in females (39.3%), and age
groups older than 21 (male) and 31 (female) years revealed over 70% and 60% positive rates,
respectively.

2. After the treatment, the rate in whole subjected people decreased to 16.7% in April, but
increased thereafter to 24.5% in dJuly, 24.7% in October and 32.1% in January ('85). The
average EPGs in April and July were remarkably lower than before treatment, but it returned
back to or exceeded the pretreatment level in October and January('85).

3. Up to half (10.6~54.3%) of the treated inhabitants appeared reinfected during the
follow-up period, while only a few proportion (3.4~7.9%) of uninfected cases turned to egg
positive. Approximately a half of infected but untreated cases turned to egg negative, which
suggests spontaneous cure.

From the results, it is inferred that new infection by M. yokogawai occurs mainly in the
season from mid-summer (July) to late autumn (November or so), especially to people who

like to eat raw sweeffish.
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INTRODUCTION

in metagonimiasis due to infection by Metagoni-
mus yokogawai, the chief clinical complaints are
diarrhea and abdominal pain (Seo 1978), although
such symptoms do not necessarily occur in all of
even heavily infected cases (Kang et al. 1983). Its
endemic areas are scattered along the riverside
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areas near the east and south coasts in Korea (Seo
et al. 1981). Especially the Sumjin and Tamijin river
basins are well known endemic areas (Hong et Seo
1969; Chai et al. 1977; Seo et al. 1981). Its treat-
ment is successful with 10-20 mg/kg praziguantel
(Rim et al. 1978; Lee et al. 1984).

The second intermediate host of M. yokogawai is
the sweetfish, Plecoglossus altivelis (Hong et Seo
1969). But the availability of sweetfish itself as well
as the metacercarial density in their flesh is greatly
different by seasons in a year and by locality where
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they are caught (Seo et al. 1982; Song et al. 1985;
Kim et al. 1979). Such factors seem to be closely
related to the reinfection patterns, including sea-
sonal tendency, in each endemic area and to the
different endemicity by the locality. With human
subjects, however, there has been no study on its
reinfection patterns in Korea.

This study was carried out to observe the chro-
nological change, due to reinfection, in the preva-
lence and intensity of M. yokogawai infection
among the inhabitants of 2 small villages in Kang-
jin-gun, a riverside area of the Tamjin river, for a
period of one year after a mass treatment with pra-
ziguantel.

MATERIALS AND METHODS

Two small villages (Sukyo-ri and Dokchon-ri) in
Kangjin-gun, Jeonranam-do (Fig. 1), where is a
highly endemic area of metagonimiasis in the Tam-
jin river basin, were selected for this study. A total
of 230 inhabitants were subjected to qualitative
stool examination in January ('84) both by cel-
lophane thick smear and formalin-ether concentra-
tion techniques to detect M. yokogawai eggs, fol-
lowed by quantitative examination by Stoll's egg
counting technique.

Total 99 egg positive cases were found and 68 of
them, who revealed higher EPG (eggs per gram of
feces) than 500, were treated with 10 mg/kg single
dose of praziquantel. In majority of the treated
cases, magnesium purgation was performed to
facilitate the worm expulsion.

After the treatment, all subjected inhabitants,
irrespective of the results of preliminary stool ex-
amination or of acceptance of the treatment, were
successively examined their stools by the same
methods as above, every 3 months for a period of
one vyear, i.e. in April, July, October ('84) and in
January ('85). The results obtained in each ex-
amination were compared and analyzed.

RESULTS

1. Preliminary Status of M. yokogawai Infec-
tion

Out of 230 inhabitants examined in January
('84), total 99 (43.0%) were positive for the eggs of
M. yokogawai (Table 1). Their EPG value was
1,560 in average and 0~20,800 in range. The rate
and intensity of infection were not significantly
different between two villages.

The egg positive rates, when analyzed by sex

Table 1. Preliminary infection status of M. yokogawai in
inhabitants of Kangjin-gun in January ('84)

v No. of No. of EPG
Village .

exam. posit. mean range
Sukyo-ri 125 51(40.8) 1,680 0-13,800
Dokchon-ri 105 48(45.7) 1,450 0-20,800
Total 230 *99(43.0) 1,560 0-20,800

* Sixty-eight positives among them were treated with 10
mg/kg single dose of praziquantel.

Table 2. Egg positive rate of M. yckogawai by age and
sex of inhabitants in Kangjin-gun in January

Fig. 1. Surveyed area(@) in the Tamijin river basin.

('84)

No. posit/No. exam.(%)
Age Male Female Total
Under 10 1/18 (5.6) 2/17(11.8) 2/35 (8.6)
11-20 10/40(25.0) 4/30(13.3)  14/70(20.0)
21-30 4/ 5(80.0) 1/ 7(14.5) 5/12(41.7)
31-40 5/ 7(71.4) 7/11(63.6) 12/18(66.7)
41-50 16/19(84.2)  12/20(60.0)  28/39(71.8)
Over 50 17/24(70.8) 20/32(62.5) 37/56(66.1)
Total 53/113(46.9) 46/117(39.3) 99/230(43.0)




and age of the inhabitants, were significantly diffe-
rent according to their sex and age (Table 2). Total
53 (46.9%) out of 113 male inhabitants were posi-
tive for the eggs of M. yokogawai, while a little
lower proportion, 46 (39.3%) of 117 females, re-
vealed positive results. The positive rate became
remarkably higher by increase of their age, to re-
veal over /0% rate in males older than 21 years
and over 60% in females older than 31 years.
2. Results of Follow-up Examinations
Whole Subjected People: The changing pat-
tern of M. yokogawai endemicity in whole subjected
people was put into analysis in order to understand
general figures of reinfection in the subjected vil-
lage. In April, total 203 inhabitants were examined
and only 34 (16.7%) appeared egg positive (Table
3). The individual EPG was less than 3,800 and
their average EPG 650, which were remarkably de-
creased values compared with the pretreatment
level. After July until January ('85), the rate in-
creased again and appeared to be 24.5, 24.7 and
32.1 % in July, October and Janaury ('85), respec-
tively (Table 3 & Fig. 2). The average EPG in July
was somewhat lower (410) than in April but it re-
vealed significantly increased values (2,790 and
1,710) in October and January ('85). The highest
individual EPG (upper limit in range) was also re-
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Fig. 2. Graphic view of the reinfection pattern of surveyed
inhabitants with M. yokogawai for one-year
period (O: whole inhabitants, A: treated cases in
Jan. '84, A: egg positive but untreated cases in
Jan. ‘84, @: uninfected cases in Jan. '84).
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Table 3. Follow-up results of M. yokogawai infection in
inhabitants of subjected villages in Kangjin-gun

0 No. of No. of EPG
ate exam* posit.(%)  mean range
Jan. 1984 230 99(43.0) 1,560 0-20,800

Apr. 1984 203 34(16.7) 650 0-3,800
July 1984 192 47(24.5) 410 0-4,800
Oct. 1984 146 36(24.7) 2,790 0-36,900
Jan. 1985 156 50(32.1) 1,710 0-16,400

* All of the previously infected (treated or not), uninfected
as well as newly examined inhabitants were included.

markably increased, for example, 36,900 in Octo-
ber. This result represented a high rate and intensi-
ty of reinfection by M. yokogawai in the surveyed
villages.

Treated Cases: Total 58 out of 68 praziquan-
tel-treated (M. yokogawai-infected) cases were
cooperative for follow-up examinations more than
one time (Table 4). Their pretreatment EPG was
2,340 in average and up to 20,800 in its upper
limit. After the treatment, the egg positive rate
dropped to 10.6% in April, which seemed due to
failure in the treatment rather than due to reinfec-
tion,but thereafter the rate remarkably increased to
become 31.7% in July, 50.0% in October and
54.3% in January ('85), due to reinfection (Fig. 2).
The EPG was much lower until July, 230~280 in
average and 1,600 in its highest value, however, it
suddenly increased after then to become 1,980
(average) and 13,5000 (highest value) in October
and 1,960 and 16,300 in January ('85). It was
apparent that more than half of the previously in-
fected cases were reinfected after the treatment,
rather heavily, during the one-year follow-up

Table 4. Follow-up results of praziquantel-treated (in-
fected) cases

No. of No. of EPG
Date .

exam.  posit.(%) mean range
Before tx.
Jan. 1984 58* 58(100.0) 2,340 0-20,800
After tx.
Apr. 1984 47 5 (10.6) 280  0-600
Jul. 1984 41 13 (31.7) 230 0-1,600
Oct. 1984 26 13 (60.0) 1,980 0-13,500
Jan. 1985 35 19 (54.3) 1,960 0-16,300

* B8 out of 68 treated cases were cooperative for follow-
up stool examination(s).
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period.

Previously Uninfected Cases: The reinfection
(positive conversion of eggs) rate in this group was
comparatively much lower than the treated group.
Out of 131 uninfected cases (Jan., '84), 98 were
cooperative for follow-up examinations, but
throughout the follow-up period, only a few (3.4~
7.9%) turned to egg positive and their EPG
appeared not high (Table 5 & Fig. 2). This result
provided a suggestion that M. yokogawai reinfection
did not randomly occur to all of the residents in the
subjected village but occurred selectively to certain
group, probably to those who favour to eat raw
sweetfish.

Infected but Untreated Cases: Cases in this
group were most lightly infected among the egg
positive cases examined in January ('84). Their
preliminary EPG was as low as 280 in average
value and individual values lower than 500 except
for 2 cases with 1,000 and 1,400 EPG (Table 6).
Spontaneous egg negative conversion was observed
in 45.0% of them in April and their EPG decreased
a little. After July, however, slight increase in egg
positive rate and/or EPG, due to reinfection, was
recognizable (Fig. 2). In January ('85) the average
EPG appeared to be 690 and its highest value
3,800.

Table 5. Follow-up results of previously uninfected cases

No. . EPG
Date e)?arr?.f DSIS?Y(%/Z) mean range
Jan. 1984 98* 0 — —
Apr. 1984 82 6(7.3) 370  0-2,000
Jul. 1984 76 6(7.9) 70  0-200
Oct. 1984 54 23.7) 0 0
Jan. 1985 58 2(3.4) 1,000  0-2,000

*98 out of 131 uninfected cases were cooperative for
follow-up examination(s).

Table 6. Follow-up results of infected but untreated

cases.
Date No. of No_. of EPG

exam.  posit.(%) mean range
Jan. 1984 29*  29(100.0) 280  0-1,400
Apr. 1984 20 9 45.0) 160 0O- 400
Jul. 1984 19 10( 52.6) 310 0-1,100
Oct. 1984 16 4( 25.00 380 0- 700
Jan. 1985 13 8( 62.5) 690  0-3,800

* 29 out of 31 infected but untreated cases were fol-
lowed.

DISCUSSION

The prevalence of metagonimiasis in inhabitants
of Kangjin-gun was as high as 43.0% in the pre-
sent study (Jan., ‘84). This is a significantly high
prevalence in Korea and it may be true that the
endemicity of metagonimiasis in Tamjin river basin
never decreased but rather increased when it was
compared with the rates reported in 1977 (Chai et
al. 1977) and in 1981 (Seo et al. 1981), 26.4 and
22.7% respectively.

In people of endemic areas, fishing of the sweet-
fish, the intermediate host of M. yokogawai, is one
of their favorite recreations as well as one of impor-
tant jobs. Eating the raw flesh with/without alcoholic
beverage is one of their traditionally continuing
habits. In endemic areas, therefore, its endemicity
has been maintained high due to repeated and
continuous occurrence of reinfection.

In the present study, the prevalence of M. yoko-
gawaj according to age and sex of the inhabitants
showed a typical form of fish-transmitted helmin-
thiases, which was characterized by high preva-
lence and intensity among adult males and/or,
though not equally high, adult females. Of course
these age groups have more chances to eat raw
sweetfish. Approximately the same age (sex)-
prevalence pattern of metagonimiasis was re-
ported in Sumjin (Kim et al. 1979) and Boseong
river basin (Soh et al. 1978).

The egg positive rate of M. yokogawai in whole
subjected people decreased to 16.7% in April, 3
months after the mass treatment. However, it gra-
dually increased up to 32.1% until January (’85),
due to reinfection. The intensity of infection, in
EPG, also remarkably dropped 3 months after the
treatment but gradually became higher until Octo-
ber and January (‘85). It was suggested that,
through a year, the reinfection should occur from
before July and continue until later than October.
The great majority of the reinfected cases appeared
between July and October. According to Kim et al.
(1979) who performed an epidemiological inves-
tigation on metagonimiasis in Hadong-gun, Sumjin
river, one of the nearby located rivers to the Tamjin
river, the sweetfish began to appear from late May
and at that time it already harboured the
metacercariae of M. yokogawai. They further
observed that the metacercariae became gradually
accumulated in the flesh of the fish until early
November. Later than that time no sweetfish was
caught from the river. When these observations



were taken into considerations, the seasonal
reinfection pattern of subjected inhabitants in this
study was quite plausibly explained. Especially in
the treated cases who were egg positive and whose
EPG high in the preliminary examination, the
reinfection pattern was highly compatible with the
above observations on the sweetfish host.

On the other hand, only a few inhabitants who
were previously unifected truned to be egg positive
during the follow-up period Compared with the tre-
ated cases (up to half), a remarkably lower propor-
tion (less than 8%) appeared reinfected. It was
suggested, therefore, that unifected persons should
be rarely reinfected while infected easily reinfected,
depending on their fish-eating habit.

There are limited informations concerning the
biological characteristics of M. yokogawai to corre-
late with epidemiological findings observed in this
study. One of them is its life span in human host.
There had been no paper on this subject, there-
fore, the turn-over pattern of worms in human in-
testine was hard to speculate or to give a detailed
explanation for it. It seemed true, however, that
most of the infected worms should live at least
longer than 2-3 months in human host, since the
prevalence and intensity of M. yokogawai were
steadily high from October until January in the pre-
sent study. It is well known that the sweetfish has a
life span of only one year, from autumn (as eggs)
to next autumn (as adults), and no adult fish is
available in the winter season (Chung 1973; Kim et
al. 1979), so that new human infection is hardly
expected to occur after November. The prepatent
period of M. yokogawai was reported only 1 week
in various experimental animals (lto, 1964), which
is probably the same in human host.

Another interesting observation was that the egg
positive rate among the untreated infected cases
spontaneously decreased to 45.0% in April. It
seemed either due to natural discharge of worms
from human intestine or due to false negative re-
sults in the successive follow-up examinations be-
cause of their remarkably low worm burdens. But
we applied two kinds of stool examination methods
so as to elevate the detectability of eggs. Hence,
when the technical problem was overlooked, it was
cautiously suggested that about half of the flukes
infected in human intestine should be discharged
naturally within 6 months after the infection. Natu-
ral discharge of M. yokogawai within as short as a
few weeks after infection was reported in poorly
susceptible hosts such as mice (Hong et Seo
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1969) and rats (Chai 1979). Reversely, however, it
was also speculated that at least a small proportion
of the worms should live in human intestine up to
1 year or more, if it was taken into consideration
that the authors sometimes experienced egg posi-
tive results in people who did not eat sweetfish or
other fresh water fishes in the past one or two
years.

As mentioned above, there is a difficulty in the
diagnosis of M. yokogawai infection by means of
various kinds of stool examination techniques, be-
cause it produces very small amount of eggs (per
worm/day), only 35-45 in the dog host (Ahn et al.
1981) or 20-60 in humans (Seo et al. 1985).
Therefore, any of the techniques currently used is
not expected to figure out the exact prevalence of
metagonimiasis, especially in low endemic areas.
The lightly infected cases may often appear to be
egg negative in the routine stool examinations.

In conclusion, the reinfection by M. yokogawai
was suggested to occur chiefly during the season
from mid-summer (July) until late autumn (October
or November) in the surveyed villages. There was a
tendency that the reinfection occurred preferably
and selectively to certain group of people, probably
who habitually eat the raw sweetfish. The life span
of this fluke in human host was suggested to be at
least 2-3 months and possibly up to over 1 year,
however, their majority seemed to be expelled with-
in 6 months.
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