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Fig. 1. Gimhae Gun and delta area surveyed.
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Table 1. Prevalence of clonorchiasis among inhabitants by locality and sex

Number examined Number positive Percent positive
Area Village Male Female Total  Male Female Total Male Female Total
Riverside Maegdo 20 21 41 12 14 26 60.0 66.7 63.4
—delta Daesa 39 32 71 27 20 47 69.2 62.5 66.2
Sub~ total 59 53 112 39 34 73 66.1 64.2 65.2
Inland Naedeog Ri 121 110 231 63 40 103 52.1 36.4 44.6
Sirye Ri 66 75 141 35 22 57 53.0 29.3 40.4
Sub-—total 187 185 372 98 62 160 52.4 33.5 43.0
Total 246 238 484 137 96 233 55.7 40.3 48.1
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Table 2. Prevalence of clonorchiasis among schoolchildren by locality and sex

Number examined

Number positive Percent positive

Area School
Male Female Total Male Female Total Male Female Total
Riverside  Baeyeong 125 119 244 15 12 27 12.0 10.1 11.1
- delta Haepo 71 94 165 16 31 47 22.5 33.0 28.5
Daesa 152 140 292 10 17 6.6 5.0 5.8
Deogdu 51 56 107 3 8 11 5.9 14.3 10.3
Daesang 86 72 158 1 1 2 1.2 1.4 1.3
Sub— total 485 481 966 45 59 104 9.3 12.3 10.8
Inland Jangyu 120 102 222 6 11 5.0 49 5.0
Jinrye 133 102 235 2 2 1.5 0 0.9
Sub—total 253 204 457 8 5 13 3.2 25 2.8
Total 738 685 1,423 53 64 117 7.2 9.3 8.2
Grand total{ Table 1982) 984 923 1,907 190 160 350 19.3 17.3 18.4

Table 3. Prevalence of conorchiasis among inhabitants(General population) in

inland areas in 1967 and 1983

riverside — delta and

Number examined

Number positive Percent positive

Area
Male Female Total Male Female Total Male Female Total
Riverside — delta (67) 201 203 404 171 157 328  85.1 773 8L2
{83) 59 53 112 39 34 73 66.1 64.2 65.2
{ 67) 149 158 307 87 74 161 584 46.8 52.4

Inland
{83) 187 185 372 98 62 160 52.4 33.5 43.0
Total { 67) 350 361 711 258 231 489 73.7 64.0 68.8
o { 83) 246 238 484 137 96 233 55.7 40.3 48.1
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Table 4, Prevalence of clonorchiasis among schoolchildren in riverside —delta and inland areas in

1967 and 1983

Number examined

Number positive Percent positive

Area
Male  Female Total Male Female Total Male Female Total
Riverside — delta (67) 381 387 768 274 243 517 71.9 62.5 67.3
{ 83) 485 481 966 45 59 104 9.3 12.3 10.8
{ 67) 188 142 330 65 37 102 34.6 26.1 30.9
inland
( 83) 253 204 457 8 5 13 3.2 2.5 2.8
Total { 67) 569 529 1,098 339 280 619 59.6 52.9 56.4
ota
{ 83) 738 685 1,423 53 64 117 7.2 9.3 8.2
Table 5. Prevalence of clonorchiasis among inhabitants by age and sex
Age group Number examined Number positive Percent positive
( years) Male Female Total Male Female Total Male Female Total
0- 4 4 2 6 0 0 0 o] 0 0
5- 9 130 138 268 11 21 32 8.4 15.2 11.9
10 — 14 648 581 1, 229 52 45 97 8.0 7.7 7.9
15 ~ 19 21 18 39 3 5 8 14.3 27.8 20.5
20 — 29 22 20 42 13 17 59.0 20.0 40.5
30 — 39 31 24 55 16 25 51.6 37.5 45.5
40 — 49 46 61 107 34 31 65 73.9 50.8 60.7
50 — 59 48 48 96 41 31 72 854 64.6 75.0
60 — 32 29 61 20 13 33 62.5 44.8 50.0
Unknown 2 2 4 0 0 0 0 0 0
Total 984 923 1907 190 159 349 19.3 17.2 18.3




Table 6. Prevalence of clonorchiasis among inhabitants in the area of riverside and delta by age

and sex
Age group Number examined Number positive Percent positive
( vears) Male Female Total Male Female Total Male Female Total
0 4 (4] 0 4] 0 0 0 0 0 0
5- 9 111 109 220 9 21 30 8.1 19.3 13.6
10 — 14 376 373 749 36 38 74 9.6 10.2 9.9
15 — 19 4 1 5 0 1 1 0 /4 1/1 20.0
20 - 29 9 3 12 7 0 7 77.8 0/3 58.3
30 - 39 7 6 13 3 2 5 42.9 333 385
40 — 49 19 22 41 15 15 30 79.0 68.2 73.2
50 — 59 12 12 24 10 11 21 83.3 9.7 875
60 - 6 8 14 4 5 9 66.7 62.5 64.3
Total 544 534 1,078 84 93 177 15.4 17.4 16.4
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Fig. 2. Prevalence of clonorchiasis among inhabitants in Gimhae Gun and delta in 1967 and 1983.
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Table 7. Prevalence of clonorchiasis among inhabitants in inland area by age and sex

Age group Number examined Number positive Percent positive
(years) Male Female Total Male Female Total Male Female Total
0~ 4 4 2 6 0 0 0 0 0 0
5 -9 19 29 48 0 10.5 0 4.2
10 - 14 272 208 480 16 7 23 5.9 3.4 4.8
15 19 17 17 34 3 4 7 17.7 23.5 20.6
20 - 29 13 17 30 6 4 10 46.2 23.5 33.3
30 39 24 18 42 13 7 20 54.2 38.9 47.6
40 49 27 39 66 19 16 35 70.4 41.0 53.0
50 - 59 36 o 72 31 20 51 86.1 55.6 70.8
60 ~ 26 A 47 16 8 24 61.5 38.1 51.1
Unknown 2 2 4 0 0 0 0 0 0
Total 440 389 829 106 66 172 24.1 17.0 20.8
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Fig. 3. Prevalence of clonorchiasis among inhabitants in the areas of riverside —-delta and inland of
Gimhae Gun and delta in 1967 and 1983.
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Table 8. Intensity of Clono: :nis infection among infected inhabitants by area and sex

Number examined

Egg out—put{per mg feces) / case

Areas Village e Mean + S.E. Maximum
Male Female Total Male Female Total Male Female

Maegdo{ Daejeo) 10 9 19 20.0+ 5.09 116 + 5.25 16,0+ 377 46.6 527

Riverside Daesa 22 13 35 13.2+ 4.32 18.1 4 537 15.0 + 3.39 63.3 724
Sub - total 32 22 54 153+ 3.41 15.4 +- 3.90 154 + 257

Naedeog Ri 57 34 91 3.4+ 0.98 16+ 0.35 2.7+ 0.63 429 9.7

Inland Sirye Ri 32 18 50 4.2+ 1.86 1.0+ 0.36 3.0+ 1.21 49.7 6.7
Sub - total 89 52 141 374092 1.4+ 026 2.8+ 0.59
Total 121 74 195 6.8+ 1.22 5.6+ 1.38 6.3+ 0.4

Table 9. Intensity of Clonorchis infection among infected schoolchildren by area and sex

Number examined

Egg out—put{per mg feces) / case

Area School Mean + S.E. Maximum
Male Female Total Male Female Total Male Female
Baeyeong 12 12 24 2.6+ 142 3.9+173 3.3+ 1.12 18.1 184
Haepo 7 15 22 6.5+ 2.36 3.6 +-0.53 4.5+ 0.88 17.3 6.3
Riverside Daesa 10 6 16 2.8+ 213 1.3+ 0.39 22+ 1.35 22.8 3.7
- delta Deogdu a 6 10 3.8+ 2.80 0.8 +0.32 20+ 1.23 135 2.3
Daesang 1 a 1 1.5 0 1.5 15 0
Sub — total 34 39 73 3.6+ 1.03 2.9+0.61 324 058
Jangyu 5 5 10 19+ 074  62+3.60 41+ 197 38 215
Inland .
Jinrye 2 0 2 0.2 0 02 0.2 0
Sub — total 7 5 12 1.4+ 043 6.2 +3.60 3.4+ 1.69

Total 41 44 85

3.2+ 0.84 334070 3.24 055
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Table 10. Intensity of Clonorchis infection among infected cases by area and sex in 1967 and 1983
Village & Number examined Epmg  Mean + S.E.
Area {year ) -
school Male Female Total Male Female Total
Gen. pop. (67) 105 86 191 7.7+ 110 794 1.46 7.8+ 0.89
Riverside — ” (83) 32 22 54 153+ 3.41 15.4-+ 3.9 15.4 -+ 257
delta Sch. child. (67) 211 192 403 7.7-+ 1.00 4.4 1 0.62 6.2 4+ 0.60
" { 83) 34 39 73 361 1.03 29+ 061 3214 058
Gen. pop. (67) 57 54 111 56+ 1.83 4.2+ 134 494 1.14
” { 83) 89 52 141 3.7+ 0.92 14+ 026 2.8+ 0.59
Inland Sch. child. ({67) 39 27 66 3.2+ 1.01 48+ 1.1 391 1.16
" ( 83) 7 5 12 144 0.43 6.2+ 360 34 169
Table 11. Inten51ty of (/lonorchzs 1nfect10n among 1nfectcd mhablfants by age and sex
Number examined - Egg out—put{Egg— count/mg feces) o
Age group Mean / person Maximum / person
( years) Male Female Total Male Female Total Male Female
0 - 4
5 - 9 6 14 20 3.3 5.0 45 8.2 18.4
100 - 14 42 31 73 2.7 2.6 2.7 22.8 21.5
15 - 19 4 3 7 0.7 0.3 0.6 2.2 0.9
20 - 29 7 3 10 2.3 1.2 2.0 9.3 2.5
3 - 39 16 8 24 6.4 3.8 56 49,7 18.4
40 — 49 30 24 54 12.2 6.0 9.5 63.3 404
5 — 59 39 24 63 54 4.4 5.1 54.3 527
60 - 18 11 29 6.1 10.8 79 286 724
Total 162 118 280 58 4.7 5.4
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Table 12. Intensity of Clonorchis infection among inhabitants by age and sex in 1967 and 1983

Mean egg out—put/mg feces/case

Age group

( years) 1967 1983"*
Male Female Total Male Female Total

0 1.9 0.2 1.3 - —

5 -~ 7.0 3.6 5.7 3.3 5.0 45
10 - 14 6.5 4.6 5.6 2.7 2.6 2.7
15 - 19 6.8 12.4 8.9 0.7 0.3 0.6
20 — 29 45 6.5 5.6 2.3 1.2 2.0
30 -~ 39 74 9.1 82 6.4 3.8 5.6
40 - 49 10.7 4.2 7.8 12.2 6.0 9.5
5 - 59 10.2 11.0 10.5 5.4 4.4 5.1
60 8.0 5.9 7.0 6.1 10.8 7.9

Unknown 0.7 0.7 -
Cotal 7.0 5.3 6.2 58 47 5.4

* From 771 clonorchiasis cases/ Kim, 1974.
** From 280 clonorchiasis cases.

Table 13. Distribution of 280 clonorchiasis cases by the range of egg out—put and sex

Range, egg- count/

Number examined

Precent distributed Percent cumulative

mg feces/ case Male Female Total Male Female Total Male Female Total
<01 0 4 4 0 3.4 1.4 0 3.4 14
01 - 0.9 75 46 121 46.3 39.0 43.2 46.3 424 44.6
1.0 — 49 55 42 97 34.0 356 34.6 80.3 78.0 79.3
50 - 99 8 11 19 4.9 9.3 6.8 85.2 87.3 86.1
10.0 — 199 8 7 15 4.9 5.9 54 90.1 93.2 91.4
200 — 399 9 5 14 5.6 4.2 5.0 95.7 97.5 96.4
40.0 59.9 6 2 8 3.7 17 2.9 99 4 99.2 99.3
600 — 799 1 1 2 0.6 0.9 0.7 100.0 100.0  100.0
80.0 - 999 Q0 0 0 0 0 0
100.0 - 1199 0 0 0 0 0 0
Total 162 118 280 100 100 100 100 100 100
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Table 14. Distribution of clonorchiasis cases by the range of egg out—put and sex in 1967 and 1983

Percent distributed

percent cumulative

Range, egg out—put ~— 967" L0833 ** 1967 1983
/mg feces / case Male Female Total Male Female Total Total Total
{01 7.3 8.1 7.7 0 34 1.4 7.7 1.4
01 - 09 25.2 28.1 26.6 46.3 39.0 43.2 34.3 44.6
1.0 - 49 36.5 35.7 355 34.0 35.6 34.6 69.8 79.3
50 -~ 99 11.7 15.3 13.4 4.9 9.3 6.8 83.2 86.1
100 - 199 124 6.7 9.7 49 5.9 54 92.9 91.4
200 — 399 5.1 3.9 4.5 5.6 4.2 50 97 .4 96.4
400 — 599 1.2 0.6 0.9 3.7 1.7 2.9 98.4 99.3
60.0 — 799 0.7 0.8 0.8 0.6 0.9 0.7 99.1 100.0
80.0 - 999 1.0 0.8 0.9 0 ] 0 100.0
Total L00 100 100 100 100 100 100 100

* From 771 clonorchiasis cases.
*% From 280 clonorchiasis cases.

Table 15. Experience of raw freshwater fish consumption among inhabitants of clonorchiasis

Number interviewed

Numver admitted

Percent admitted

Area
re Male Female Total Male Female  Total Male Female Total
Riverside 28 25 53 26 21 47 92,9 84.0 88.7
— delta
Inland 75 39 114 68 30 98 90.7 76.9 86.0

Total 103 64 167 94

51 145 91.3 79.7 86.8
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Table 16. Recent practice of raw freshwater fish consumption among inhabitants of clonorchiasis

Number interviewed

Number admitted

Percent admitted

Area
Male Female Total Male Female  Total Male Female Total
Riverside — delta 28 25 53 8 22 50.0 32.0 41.5
Inland 75 39 114 18 77 78.7 46.2 67.5
Total 103 64 167 26 99 70.9 40.6 59.3

Table 17. Discontinuance in recent years of practice of raw freshwater fish consumption among the
inhabitants who have experience of raw freshwater fish consumption

Number interviewed

Number admitted

Percent admitted

Area e
Male Female Total Female Total Male Female  Total
Riverside— delta 26 21 47 13 25 46.2 61.9 53.2
Inland 68 30 98 12 21 13.2 40.0 21.4
Total 94 51 145 25 46 22.3 49.0 3.7

Table 18. Experience of raw freshwater fish consumption among schoolchildren

Number interviewed

Number admitted

Percent admitted

Area
Male Female Total

Female Total Male Female  Total

Riverside—delta 173 182 355 36 90 31.2 19.8 25.4
Inland 116 72 188 8 41 28.5 111 21.8
Total 289 264 543 44 131 30.1 17.3 24.1
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Table 19. Recent practice of raw freshwater fish consumption among schoolchildren

Number interviewed

Number admitted

Percent admitted

Area
Male Female Total Male Female Total Male Female Total
Riverside — delta 173 182 355 25 65 23.1 13.7 18.3
Inland 116 T2 188 5 32 23.3 6.9 17.0
Total 289 254 543 30 97 23.2 11.8 17.9

Table 20. Discontinuance in recent years of practice of raw freshwater fish among schoolchildren
who have experience of raw fresh—water fish consumption

Number interviewed

Number admitted

Percent admitted

Area -
Male Female  Total Male Female Total Male Female Total
Riverside — delta 54 36 90 1 25 25.9 30.6 27.8
Inland 33 8 41 3 9 18.2 375 22.0
Total 87 44 131 14 34 23.0 31.8 26.0

Table 21. Distribution of 80 cases by reason for discontinuance in recent years of raw freshwater

fish consumption

Number admitted

Percent admitted

Reasons Male Female Total Male Female Total
No fish available in the 0 0 0 0 0 0
neighborhood
Water and fish pollution 0 3 3 0 7.1 3.6
Rish of fluke infection 38 28 66 92.7 66.7 79.5
Change of food taste 3 7 10 7.3 167 12.0
Others 0 4 4 0 9.5 4.8
Total 41 42 83 100 100 100
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Table 22. Prevalence of Clonorchis infection among reservoir hosts in riverside — delta area

Hog Dog Rat
Y ear No. No. % No. No. Y% No. No. %
exgm.  pos. inf. exant. pos. inf exam. pos. inf.
1967 234 45 19.2 2 1 1/2 133 17 12.8
1983 9 0 0 88 13 148 27 1 3.7
Table 23. Prevalence of Clonorchis infection
5) e ol doi Ao Fkd R in Parafossarulus manchouricus
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Table 24. Prevalence and intensity of Clonorchis infection in Pseudorasbora parva

: Number of fish
Year

Number of fish

Number of metacercaria

examined positive Mean Minimum Maximum
1968 — 1969 120 120 1,943 92 13,528
1983
April 10 10 273 5 789
May 10 10 923 44 2,430
July 10 10 355 12 815
Sub - total 30 30 517 5 2430
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Epidemiological Studies of Clonorchiasis.

I. Current Status and Natural Transition of

the Endemicity of Clonorchis sinensis in
Gimhae Gun and Delta,a High
Endemic area in Korea

D.C.Kim, 0.Y. Lee, J.S. Lee, J.S. Ahn, Y.M.
Chang and S.C. Son

National Institute of Health, Seoul

I. S. Moon
Gimhae Gun Health Center

As a part of the epidemiological studies
of clonorchiasis, this study was conducted to
evaluate the current endemicity and the na-
tural transition of the Clonorchis infection
in Gimhae Gun and delta area a high end-
emic area in Korea in recent years, prior to
the introduction of praziquantel which will
eventually influence the status of the preva-
lence. The data obtained in this study in 1983
were evaluated for natural transition of the
obtained
16 years ago in 1967 by the author(Kim,1974).

The areas of investigation,

infection in comparison with those

villages and
schools surveyed, methods and techniques
used in this study were the same as in 1967,
except for the contents of the questionnaire
for raw freshwater fish consumption by the
local inhabitants.

1) The prevalence rate of clonorchiasis
in the general population of the villages was
48.19% on the average out of a total of 484
persons examined. The average of those of
the riverside - delta area was 65.29% and 43.0
%in the inland area. Among the schoolchi-
Idren, the prevalence rate was 8.2% on the
average out of a total of 1,423 examined.

By area, the prevalence rate was 10.8% in
the riverside — delta area and 2.89% in the

inland area. By sex, difference in the preva-



lence was seen only in the inhabitants of
the inland area showing 52.49% in the male
and 33.5% in the female.

2) In the natural transition of the infect-
ion, the prevalence rate among the inhabit-
ants has decreased from 68.89% in 1967 to
4819% in 1983, and in the schoolchildren
from 56.4% in 1967 to 8.29% in 1983. The
reduction rate was higher in the riverside-
delta area than in the inland area.

3) In the prevalence rate by age, 11.9 %
was first seen in the 5-9 age group and the
rate gradually increased up to 75.09% in the
50-59 age group. By sex, the rate was hig-
her in the male than in the female in the 20

29 age group and over.

4) In the natural transition of the preval-
ence rate by age, the reduction rate of the
infection during the past 16 years was grea-
ter in the younger age groups up to the 40
~ 49 age group and reached the same level
in the age group 50-59. Reduction was seen
again in the age group over 60s. By sex,the
reduction rate was greater in the female than

in the male in the 20-29 age group and ov-

er. By area, the reduction rate was greater
in the riverside - delta area than in the inland
area, particularly in the young age groups.
5) In the intensity of the infection among
the cases, the mean egg out-put per mg

feces per infected cases{EPmg) in the inha-

bitants was 6.3. EPmg of those of the river-
side ~delta area was 15.4 and that of the in-
land was 2.8. On the other hand, in the sc-
hoolchildren, EPmg was 3.2,and no difference
was seen between the two areas, the river-
side — delta area and the inland area.

6) In the transition of the intensity of the
infection by area, EPmg among the inhabit-
ants inexplically increased from 7.8 in 1967
to 154 in 1983. This was probably caused by
uneven specimen collection in the process of
sampling the population. EPmg of the inhab-
itants in the inland area and those of the
schoolchildren of both riverside ~delta and

inland areas showed a similar decrease in the

—64—

past 16 years.

7) The intensity of the infection by age
showed a relatively low level in the 20- 29
age group and below, and EPmg 5.1-95 was
seen in the 30- 39 age group and over. By
sex, EPmg was 5.8 in the male and 4.7 in
the female.

8) In the transition of the intensity of the
infection, EPmg decreased from 6.2 in 1967
to 5.4 in 1983. By age, in contrast to the
figures of 1967 in which EPmg gradually
increased with some fluctuation from 1.1 in
the 0-4 age group to peak 10.5 in the 50-
59 age group, in 1983 lower intensity of the
infection was seen in the age group from 10
~14 to 20-29 with the EPmg range of 0.6
- 2.7.

9) In the distribution of the clonorchiasis
cases by the range of EPmg value, 43.29 of
the cases were in 0.1-09 and 34.6% in 1.0
-4.9. As a whole by cumulative percent,
446% of them were under 0.9 as light
infection and 86.19% of them under 9.9 up to
moderate infection.By sex, no difference was
seen in EPmg.

10) In the transition of the distribution by
the range of EPmg, the cases were distribu-
ted up to the range 80.0-99.9 in 1967 and
to 60.0 - 79.9 in 1983. By cumulative percent,
in the range of 0.1-0.9 and less, light infe-
ction, 34.3% of them were distributed in
1967 and 44.69% in 1983 with about 102} in-
crease. In the range of 5.0~ 9.9 and less, up
to moderate infection, 83.29% in 1967 and 86.1
% 1in 1983 of the cases were seen, respect-
ively.

11) The practice of raw freshwater fish
consumption among the inhabitants seems to
have decreased in recent years. Those who
admitted to raw freshwater fish consumption
in the last two years among the infected in-
habitants were 59.39%,although 86.8% of them
professed to have experience with raw fresh-
water fish consumption. 31.79% of those who
have had experience of the raw {reshwater

fish consumption denied any further consu-



mption in recent years. From an interview
of 543 school-children, 24.1% of them adm-
itted to an experience of raw freshwater fish
consumption. However, those who have pra-
ctised in the past two years comprized 17.9
%. Those who denied raw freshwater fish
consumption in recent years among those
who had such experience were 26.0% out
of 131 interviewed. The rate of raw fresh-

water fish consumption in both inhabitants
and schoolchildren were higher in the male
than in the female. On the coﬁtrary, the rate

of those who did not practise in recent years
among those who had experience of raw fr-
eshwater fish consumption was higher in the
female than in the male.

12) The major reason for the reduction
of raw freshwater fish consumption among
the local inhabitants was the risk of the fl-
uke infection. However, it has become app-
arent that such change of taste has resulted
from water pollution impact which has affe-
cted throughout the areas of the freshwater
systems in this locality since last several
years.

13) In animal survey, Clonorchis infection
was seen in 14.8% of 88 dogs examined and
3.7%of 27 house rats examined.lt was noted
that populations of dogs and cats have inc-
reased in the villages surveyed. Although the
prevalence rate was lower in the present
survey than those of 1967, the

of the animals as the reservoir host has not

significance

changed.

14) Prevalence rate of Clonorchis infection
by cercariae in the first intermediate host,
Parafossarulus manchouricus, was 0.6 % out
of 517 snails examined. The infection rate
was lower in comparison with 2.3% out of
2,124 examined in 1967. Moreover, sharp de-
creases in number and distribution of the
intermediate host snails in many watershed
areas of the huge freshwater systems in this
locality seemed to reduce transmission of
Clonorchis in connection with the interme-
diate host stage of its life cycle.

15} Clonorchis infection in the second in-
termediate fish hosts was relatively low.
The mean number of Clonorchis metacerca-
ria per fish in Pseudorasbora parva was 517
in 1983, whereas it was 1943 in 1968 through
1969. Environmental water pollution has also
caused the decreased fish population density
in these areas, and this has also apparently
affected to the practice of raw freshwater
fish consumption among the local inhabitants.

16) In conclusion, endemicity of Clonorchis
infection in Gimhae Gum and delta area of
the Nagdong River has sharply decreased du-
ring the past 16 years. The major cause of
the regressive transition of the infection was
the water pollution of the land water systems
of this locality. The pollution has upset the
ecosystems comprizing of the intermediate
hosts of Clonorchis in many areas, and also
affected to a significant extent to the disco-
ntinuance of the local inhabitants for raw

freshwater fish consumption.





