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Fig. 1. Surveyed regions in Samcheok-gun, Kangwon Province.

BO By & 99w gk 6 FL kel ik
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344y 3ok 2fe] FHEelgich el FREICEREED
o] WHH {fERe] 11.8%(228%F 274), W&HICGRE
ge #ilE g el R 1.6%123%H 240 %
Vebd o gl

olv A A FEHRAME E = HEH Bl
o e AR REE(EEEZR 3 TEX
B)o] 25.9% (3354 924 0l = i HFE 31.1%
(06%7 64802 7t B BEES veie sk
ola} ¥ 4 v YL AEE KRB/ HEES
11. 8% (22847 2743) 0] e} (Table 1).

s EEHEAA RSN — R RS B
1, 1724 3154(26.9%)01 Btkeld ox FAMHZ
= el 6.0%(2.4~11.7%) 2 JYEg L 2 & KFE

11.3%(6.9~17.3%), $a4k 0.2% (261), H/MESH 0.3
9% (3%1), FPiE (AR £ 22 Echinostomatidae) 141 3
kS 0.5% (6FDA T SEIAAE Bafs & 9
Blgaed G542 Jeds FESEEE 4%
(Table 2).

SEEST] YRS 30~495% Rl 18.3~20.2% 2 E3Q
> FEBEY BFE 24.1~28.7%, RFE 11.2~
13.2%% Ve RER BT B Eodh o
2l 7 10~193%REe &l 23l HWERER EHE] BF
% 13.3%(233% % 31405 HoF3 gith(Table 3).
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HEsstad AHIY T ZEEd FRe KEEY
fERe] BEwc A JdeExT g KEUN



— 163 —

Table 1. Regicnal ccmparison of infection rates of Metagonimus yokogawai by sex in Samcheok-gun,

(stool examination by formalin-ether concentration technique)

No. of examined

Positive rate of M. yokogawai

Stream Regions Station*
Male Female Total Male(%) Female(2) Total(%)
Ohsip-chon Samcheok-eup (1) Namyang-ri & 164 140 304 21(12.8) 4 (2.9 25 (8.2
@ Sajik-ri
Miro-myon @ Sanggeoro-ri & 206 149 355 64(31.1) 28(18.8)  92(25.9)
4 Hageoro-ri
Dogeoce-eup & Singi-ri & 77 &5 162 8(10.4) 2 (2.4 10 6.2
8: Daepyong-ri
Subtotal 447 374 821 93(20.8) 34 (9.1) 127(15.5)
Maeup-chon Gundeok-myon (7) Dongmak-ri 107 121 228 19(17. 8) 8 (6.6) 27(11.8)
Gagok-Chon Wondeok-eup & Hosan-ri & 78 45 123 2 2.6) — 2 (1.6
9 Kigok-ri
Total 632 540 1,172 114(18.0) 42 (7.8) 156(13.3)
OO0 ERE, @ BEE, @ LEZH, O TEZE, © FAHE 6 KTFH, O FHEH ® BLUH, © B8
Table 2. Prevalence of intestinal helminths in Samcheok-gun, Kangwon Province
Regions Samcheok-eup Miro-myon  Dogeoe-eup Gundeok-myon Wondeok-eup Total
No. of examined 304 355 162 228 123 1,172
Positive (%) 53(17. 4) 131(36.9) 50030.9) 67(29. 4) 14(11. 4 315(26.9)
Helminths
A. lumbricoides 14 (4.6) 21 (5.9 19(11.7) 13 6.7) 3 2.4 70 (6.0)
(unfertilized egg) (9;64. 3%) (13:61.9%) (12;63.2%) (8:61.5%) (1:33.3% (43:61.4%)
(fertilized egg) (5:35.6%) (8:;38.1%) (7:36.8% (5:38.5%) (2:66.7%) (27:38.6%)
T. trichiurus 21 (6.9 38(10.7) 28(17.3) 36(15. 8) 10 8.1 133(11. 3)
Hookworm o — — 2 (0.9 — 2 (0.2
H. nana 3 1.0 — — — — 3 (0.3
Fasciolidae 1 €0.3) — — — — 10D
M. yokogawai 25 (8.2) 92(25.9) 10 (6.2) 27(11.8) 2 (1.6) 156(13. 3)
C. sinensis — 3 (0.8 1 (0.6) 2 (0.9 — 6 (0.5

Table 3. Prevalence of Metagonimus yokogawai infection in Samcheok-gun area by sex and age
] No. of examined Egg positive for M. yokogawai
Age e e o e [E A
Male  Female Total Male (%) Female (%) Total (23)
under 9 19 13 32 — ~ —
10~19 233 143 376 31 (13.3) 5 (38.5) 36 (9.6)
20~29 30 45 75 2 (6.7 1 @2 3 GO
30~39 133 151 284 32 @241 20 (13.2) 52 (18.3)
40~49 143 134 277 41 (28.7) 15 (11.2) 56 (20.2)
50~59 62 45 107 8 (12.9 1 2.2 9 B4
60 over 12 9 21 — - -
Total 632 540 1,172 114 (8.0 2 0.8 156 (13.3
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QA FEW —ERY Y egte] 35.4% (1924 68
FE A L FE BYed 2 MR BFE
50.6% (854 434) 2 ofF FES BHF L vokd
itbﬁﬂ o}

Bfrde RER REBEREK B4l 14.9
/o<1634ﬁ¢' 24402 velxton I oA x FELL
17.4% (121470 21409k oo IS HABER
R 7F 10, 2% (494 545) & viell 2 gl ot (Table 4).

Ee EMmez BiERE Rgovy REEES
BiE7] 18kl BiES e Bel HES AL
FEEBAE Eitste EPG(gy SIMEHEDE B
Aot EEHES BEYT & JAdd AL EERAE

o olF ¥ 156% 9 1084 (69.2%) 01 vh.  1084%
= EPG 400 DIT9 #ER¥guEst 764 (70.4%), EPG
401~1,0008 FEEREE 21419.4%) 2 EPG

1,00100 £ @EREHwel 114(10.2%) 2.2 7 #lo] EPG
400 LLFe mmegEocy. zels EPG 1,001 Llje

A 30~498ERES] REFLZ REMY —#MAERE]
Aok, zElxm gl Iy EPG = 419/EPG 9o
= B LA el 10~198RES 485 170/EPG o1+ H
o —HEAES 30~b9EEEE-E  465/EPG 2 %9ttt
(Table 5).
LA Bl Rz AR SRR gl s AT
3 REBMERS Kol BELE o 7 At
AR A R A B RPHoEA HF2
B e BES Mty FErREA s
U s %h i (metacercaria) B4 -S FESHY ol $2 67012]
BEG@E 2 KE)AA 100%9 BiEe 290, £A
o #Z71 & g o FH 14 8em(10. 3~18. 5em)
Y BKEA S MEHA 2ok ¥ KESR s ¥
gltk(Table 6).
ol FA FEEH ATE #HAs 2F0F Bltoz v
2l BiAv o 2 o] » fEEES] metacercaria 7} RGH
HAd b 2okvh WEGH 28H)d A& AoM A

Table 4. Prevalence of Metagonimus yokogawai infection by social strata in Samcheok-gun area

Inhabltants School children Total

No. exam. Posxtlve (/) No. exam. Positive (%) No Posi-

- - - tive

M F T M F T M F T M F T X (%)

Samcheok-eup 120 115 235 19 4 23 44 25 69 2 — 2 304 25
(15.8) (3.5 (9.8) (4.5) 2.9 (8.2)

Miro-myon 8 107 192 43 25 68 121 42 163 21 3 24 355 92
(50.6) (23.4) (35.4) (17.4) (7.1) (14.9 (25.9)

Dogeoe-eup 60 62 122 6 1 7 17 23 40 2 1 3 162 10
(10.0) {1.6) (B.7) (11.8) 4.3 (7.5) (6. 2)

Gundeok-myon 81 98 178 15 7 22 26 23 49 4 1 5 228 27
18.5) (7.1 (2.4 (15.4) 4.3 10.2) (11.8»

Wondeok-eup 40 31 71 — — -— 38 14 52 2 — 2 123 2
5.3) (3.8 (1.6»

Total 386 413 799 83 37 120 246 127 373 31 5 36 1,172 156
21.5) (9.0) 15.0) az2.6) 3.9 0. (13. 3>

Table 5. Infected intensity by EPG count of Metagonimus yokogawai infection in Samcheok -gun area by age

Prevalence(%) No. exam. No. cases (%) by intensity in EPG count
Age - for EPG* Mean EPG
No. exam. Positive under 400  401~1,000 1,001 & over
under 9 32 — — — — — —
10~19 376 36 (9.6 17 15 (88.2) 2(11.8) - 170
20~29 75 3 (4.0) — — — — —
30~39 284 52(18.3) 43 27 (62.8) 11(25.6) 5(11.6) 439
40~49 277 56(20. 2) 45 31 (68.9) 8(17.8) 6(13.3) 508 } 465
50~59 107 9 (8.4) 3 3(100. 0) - - 217
60 over 21 — — — — — —
Total 1,172 156(13.3) 108 76 (70.4) 21(19. 4) 11(10. 2) 419

* Possible quantity after MGL for infected rate
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Table 6. Metacercarial prevalence of Metagonimus yokogawai from sweetfish (P. altivelis) caught
(or purchased) along Ohsip-stream in Samcheok-Gun

Date No of fishes Positive (/a) Slze of fish (cm)
28 June ’84 32 32(100.0) 14.3(12.8~15.6)
21 Sept 84 35 35(100. 00 15.1(10. 3~18.5)
Total 67 67(100. 0) 14.8(10.3~18.5)
Z17F ¥l 28kl 4 whEl & Sl wlEj A 323fE/ 2 ¥y EEL 5.4 goder g 50/@/meta. o
meta. (216~495@) & T + gl g ¥ 20/8/meta. &) 9= o o}

1 AE e wmE 29d. zelx HNE @B

L el A T BIN 2498 (77.1%), A =2iv] 62
4.(19.2,%) 2 owlE 128(3.7%) 2 K#Esel kel A
M=ok s BKEIOR 218)d FE—EEelA A
L B AR ) 2em BE RES Az 2k
5ubel & #WMMAE JWAS whel® B9 382(A/meta
(75~842(E) % st g% 18fH/meta. & b
wEFEE 2o BEEEE EinE 9 e g’;.?%u il
FEgleol vrebwich. el @ ARSIEE Hins
A= Bzt otz Table 7ol ] 59 /MRS

Bzt 2o THEMEE BETAAE oz dolxd,

gl |ANE T T B 24208 (6. 3%), A =¥
v] 16518 (38.4%) 2 ¥ ¥ 23ME(5.3%) 2 e
o Ehinsdz Areed He 2EREE] 38.4%
(14.9~53.4%) = FEHAEA 2ok 2ERES 22 b
Az Ved Bind WEE 2o Fz drh(Table 7).

2w Fol & B A oot of g A2 0.8
~10.6cm) 3welelel wEled & metacercaria BE 29t
=] F3 ele] % 271{8/meta. (178,204 = 306 {E) D

DAk ZRbERS EEEIIR RS R§gzt 58
2pfEE B N AR B 5+
JRIR #83l pifiel REME HIK(GAEMEBS 3,0 &
A9 E o 4 e AFIE R metacercaria
BEE A4 BFELS & F ddth

ol FA #lIEkHe WIEHIRS BRI BES K

2 9 BRYHS ctetry s A, F
W MRS Heor BN 9 Fik SARE,
BEFE 5 BRAERY BREKES HEon &
Fifel <&l A& slgl ot

— AR S B 7044 (B 4454, T2 25940 I
Aol A Bl BAKERE s HAas B £a
B0 9= FEE 4874 (69.2%0 22 BT 3674 (82.0
%), T 1204(46.3%)% vel L gl 7 EIRES
fERol @ LEREE 2t Jdg o ofAr K
EA —fR{ER BT 93.4% (1674% 156%) 2 713

L f%@ﬂ%ﬁ% FEE2 62.0% (1214 754)
* ﬂrﬂr»ﬂ BEE A< Efdls &v 3544
(50.3%) 2.2 %7& AR HEE Rol:m 9ot B4

Table 7. Metacercarial density of Metagonimus yokogawai from sweetfish which were collected from Ohsip-

stream
Metacercarxal dlstrlbutxon
Month No, Length(cm) Weight(g) Total Per/g
Scale (/) Fin (%) Muscle (2 )
28 ]une 1 14.7 17. 3 10 (3. 6) 56(19 9) 215(76. 5) 281 16
2 13.0 14.3 — 47(15.7)  252(84.3) 289 21
3 15.3 16.0 27 (5.5) 84(17.0) 384(77.5) 495 31
4 14.5 16.6 12 (5.5 60(27.8) 144(66.7) 216 13
Mean 14.4 16. l 12 (3 7) 62(19.2) 249(77. 1) 323 20
21 Sept. 1 18.1 28 3 16 (l. 9) 322(38.2)  504(59.9) 842 30
2 7.6 28.0 19 (4.1)  245(53.4) 195(42. 5 459 16
3 16.0 19.5 43 (8.2) 190(36. 3) 290(55.5) 523 27
4 16.5 21.8 24 (9.6) 37(14.9) 188(75.5) 249 11
5 15.2 20.5 12(16. 0) 29(38.7) 34(45. 3) 73 4
Mean 16.7 23.6 23 5.3 165(38.4)  242(56.3) 430 18
Mean 15.7 20.3 18 4.7) 119(31. 2) 245(64. 1) 382 19
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ok ol EAE E72 AT ¢ Aok 94 B #ZE vdetl = KBl 2z £ (Table 8).
Fezgio] L REES —i HRL 62.1% (2804 174 EMIHE EREY SEHES SAE 3647 #
Hoelz BFE 73.1%, BEEKHL 50.0% (2024 fal Leuciscus (Tribolodon) sp.] 313#4(88.4%),
1018)e]m =2 v BEAEL 62.0%% 2olz Ut B (Plecoglossus altivelis) 2814 (79.4%)c. 2 : &2
A GBIV BEY BEF 9 2180 kEE SRR Kol ol & AEE 4 dx Ak 2 4k Bl
o] o}l zElx hiFE REE —IMERG2 1%) 2 (Carassius sp.) 114(3.1%), <o [Salmo (Oncorhy-
THe ZMatiR(35.6%)9 HEfRHE] A et achus) sp.] 224(6.2%), E#A-FA, ulFetA e o1&

vz Sleh o] WA MKEMEY LR fé‘“)%ﬁt%‘i A EaEE 99w (Table 9.
o l*lf"‘)i&%ﬂ Bee 4 7 a0l E ks ze] s ool X A-HIER R, Il RS s W

Table 8. Eating habit of Plecoglossus altivelis and Leuciscus ( Tribolodon) sp. in Miro-myon and Samcheok-eup
along Ohsip stream, Samcheok-gun

Experience of eating raw

Ttem No. of answers - N
Previous(%) Present (%)

School children (Miro-Pri. school) Male 121 75(62. 0) 75(62.0)
Female 81 29(35.8) 26032. 1)

Subtotal 202 104(51.5) 101(50. 0)

Inhabitants (A) (Miro-myon) Male 167 156(93. 4) 122{73.1)
Female 113 70(61.9) 52(46.0)

Subtotal 280 226(80.7) 174(62.1)

Inhabitants (B) (Samcheok-eup) Male 157 136 (86. 6) 72(45.9)
Female 65 21(32.3) 7(10.8)

Subtotal 222 157(70.7) 79(33. 6)

Total Male 445 367(82.0) 269060. 4)
Female 259 120(46. 3) 85(32.8)

704 487(69. 2) 354(50. 3)

Table 9. Kinds of fishes eaten under raw condition among inhabitants along Ohsip-stream in Samcheok-gun

according to questionnaire

School children (%) Inhabltants (%) Total (%)
Kinds M F  Subtotal M F Subtotal M F Total
Eating raw - -
75 26 101 194 59 253 269 85 354
Leuciscus (Tribolodon) sp. 63 25 88 170 55 225 233 80 313
(84.0) (96.2) (87.1) (87.6) (93.2) (88.9) (86.6) (94.1) (83.4)
Plecoglossus altivelis 57 16 73 168 40 208 225 56 281
(76.0) (6l1.5) (72.3) (86.6) (67.8) (82.2) (83.6) (65.9) (79.4)
Carassius sp. 4 2 6 3 2 5 7 4 11
(5.3) (7.7) (5.9 (1.5) (3.4 2.0) (2.6 4.7 3.1
Pseudogobio esocinus 2 — 2 — — — 2 — 2
2.7 (2.0) 0.7 (0.6
Salmo (Oncorhynchus) sp. 2 2 4 11 7 18 13 9 22
2.7 .7 Go B.7) 11.%9 (7.1 (4.8 (10.6) (6.2
Cobitis sp. 1 - 1 2 1 3 3 1 4
1.3 (1.0) a.o 4.7 a4.9 ad. Q.2 T
Shrimp 3 — 3 — 1 1 3 1 4
@.7) (3.0 1.7 0.4 L. a¢€.2 €.
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Table 10. Means of acquisitions of fishes among inhabitants along Ohsip-stream in Samcheok-gun accor-

ding to questionnaire

ar}\sI\?s;ers ea%\ilr?;g c;gw(%) Fishing (%) Cast-net (%) Purchasing(%) Others (%)

School children 202 101(50. 0) 83(82.2) 6 5.9 18(17. 8) 14(13.9)
Inhabitants 502 253(50. 4) 122(48.2) 38(15. O 94(37.2) 44(17. 4)
Total 704 354(50. 3) 205(57. 9 44(12. 112(31.6) 58(16. 4)

Table 11. Reasons and using condiments in eating under raw condition by questionnaire among inhaki-

tants along Ohsip-stream in Samcheok-Gun

Reasons (%

Eating manner (%:

No. No. of - *H"h Wd e
answers  eating . With condiment .
raw (o) Cood  Appetizer  guper T Contimet - Without
ste wi soypaste* salt condimen
School children 202  101(50.0) 77(76.2) — 24(23.8) 20(79. 2) 5 (5.0 16(15.8)
Inhabitants 502 253(50.4) 76(30.3)  156(61.7) 21 (8.3 241(95. 3) 5 (2.0) 7 2.7
Total 704 354(50.3) 153(43.2) 156(44.1)  45(12.7) 321(90. 7

10 2.® 23 76.5)

* Soy-bean sauce with red pepper and vinegar

Az yhold AFsE Hikol Lk 3544 2054
(57.9%)% Yehl 2 Qa2 dh Bge 1014 834
(82.2%) 0.2 k#fmel AA Wz ALEE ¥ T AN
o2y —ERS RARE A4 weld AFH
= #7l 48.2% (2534 122400 2 Ao ® - IE
AEIL 37.2%(253% % 942 BARYE £ KK
ok, 28z WAELS M Foz AF Fe Fx
15.0%% A=A 8t3 g D‘r(Table 10).

#Re £he BV BhEr (o] Fo1A1(76.2
%) e Aew vrur‘&wi ~ﬂ&ﬁ£k@% T o A
F21061.7%) HE A7t BeE ¢ F AU
o2t (x5 ¥4 1(90.7%) A AUt
o BRRERELEL Jdgel ¢ FE Hr EHE
5 168)% el g

[

gl t}(Table 11).

£ =¥

BElel A ISR BRI, 'L, 0t
H%J_()Ttﬁ Tol BEY Bition ¥¥A U BE

ET dov 2o R Sfitte e BRERA
fﬂllﬁiﬁiﬁf‘i’% Yol wof.

olWl {LIFE =BHfA REEHRA 3EWII(ZHE
+l, BREN, \EID MRS IR RRRRE
o A REYEEL B 2HMes 13.3% (0 IT24FE =
vetos =B E‘Hll‘ﬁﬁiﬁi% 15.5%, 2. ¥ HBTE
20.8% % Wbl s Rl A = Fifiel REmiol 25.9
%2 EYch REES —HER] 36.4%, 2 PEA
[B& 50.6% % vet Bk AER 2 EER KA
IONR (HERER PLERILHIR 26, 4% (Chai %, 1977),

BRI IR 35. 6% (#k - %, 1978), Ri@AEN waiailpisR
(AW 58.0%, HWAS Y&l L 25. 0% (Soh 4,
1976), MEERMEFILMIN 31. 3%, &I 39.1%
(&%, 197973} Foggsl 2 = (5elet ko) o} &
4 ok

BRI A RS E RS g izt B
EFNED KRNI 9.4% (BF 11.3%) (Joo &
Park, 19823, AR KE)| BHEER Y 12.6% (& -4,
1981) &+ Seo % (1981)°] FHEMPERBE L TF o2

AR EEREe 2 TR 0.9%, mEdizml
AR 46. 3% 9 #EyE @AY =@a-iie &

ZHiol A 28.5%9) BHEEE wokdt. A dkA FHER

RE BT L9 TEES #mided] ®mighid A =
< BHREL e e LRRE ZBR e ket
BEATNRER BUNRSS SERSE MEds o
T AR EHEHA B 12E Wi 2e T
el 22 A Aol =PRI, BERTIo
L.

Bk RS AR g,
R, Be EREY BHRAE YR RO
Efst HEdd. ZREHIIMRE F- & iz
Rrste] £ o Titel heok dhiiie) Bzio] 5.
THE W LES ZPEoz WMAKERSEAGE
BERES J=2 =12 & At MENEED o

BREES R,

el EEES REMFE A bR #Ee
'/T: 9-& BER K FHhso] Qx RgeEe=

el A Ae B —BERGETE o27v EH
AT HEol AU Héid iz BEdH ek
Eolrh (Lifiel BEEE el A T £RBKHRY ®RH
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o] WHE o WKigel FEfESITE. 2l vt i &
A S AimElel BAE govt hiEe web).
Rite) REML KR =ZMEAA £ 8~10kme
Agolr ZHEE FE(CLEAA FEHA EHel
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=Abstract—=

Epidemiological Studies on Metagonimus yokogawai Infection in
Samcheok-gun, Kangwon-do, Korea

Yung-Kyum Ahn
Department of Parasitology, Wonju Medical College, Yonsei University

An epidemiological study on Metagonimus yokogawai infection was performed in Samcheok-gun,
Kangwon Province during the period from November 1983 to October 1984.

Formalin-ether concentration technique and Stoll’s dilution egg counting method were employed to
figure out the prevalence and infection intensity of M. yokogawai infection. The results are summa-
rized as follow:

1. The prevalence of M. yokogawai infection was 13.3% among 1, 172 examined; 18.0% (114 out
of 632) in male and 7.8% (42 out of 540) in female.

2. The prevalence rates were different by stream; 15.5% in Ohsip-chon (stream), 11.8% in
Maeup-chon and 1.6% in Gagok-chon.

3. Along the basin of Oship-chon; 8.2% at the lower reaches in Samcheok-eup, 25.9% at the
middle reaches in Miro-myon and 6.2% at the upper reaches in Dogeoe-eup, respectively.

4. By age group, the highest rate (18.3~20.2%) was observed in 30~49 years of age (male
24.1~28.7%, female 11.2~13.2%).

5. By social strata, the positive rate was 15.0% (120 out of 799) in general inhabitants and 9.7%
(36 out of 373) in school children.

6. Intensity by EPG count in feces was 419 in average; the light infection (less than 400 EPG)
was 70.4%, moderate infection (401~1, 000 EPG) 19.4% and heavy infection (more than 1,001
EPG) 10.2% respectively.

7. All the 67 sweetfish (length 10.3~18.5cm) which were caught from Ohsip-stream were infected
with metacercariae of M. yokogawai and the number of metacercariae detected were 382 per fish in
average (323 in June and 382 in September).

8. Experiences of intake of raw fresh-water fish [Plecoglossus altivelis and Leuciscus (Tribolodon)
sp.] were present in 50.3% (354 out of 704) of the inhabitants along Ohsip-stream according to
questionnaire study.

The results of this survey indicated that the middle reaches of Ohsip-stream in Miro-myon,

Samcheok-gun is the endemic region for M. yokogawai infection.



