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Fibricola seoulensis®} $.A7)1o}& 30 231 7+d =] 3= o) A]

A e 2

B, IFW, BT, AFL, )&
UL N LR LR P T 2L

:8"-_}3 %l)*’
AAd L AN 7| A5t

o = =1
T35,

= EE! Fibricola seoulensise} La719}- 352 HFAd| ERFIA 72 24 F4s7 44 4
e 7 3AE 35 FdARE de vasidn, B4 AYTE 34 vield] S {2 wy

F5€ 47 1,004 29N 204 Fo Edsisich EA PYEE F seoulensis B3

& 1000704 ZFHA712 104 Foll 87tE3 H3i-3 L000NA 2 =4 dAgey o
109 Foll =Aslct. $A) AATAA F seoulensisst & wrhohg3-2 24zt BF 2500219t 118
vlel7t dpse] G gtAdEH o F n|ssll |t F seoulensise] A-$ Alo] Ao B 223w
B2 &% FATRG gyken FRA e 260teR Wikt =4 FAToNA F seoulensise] &
A Feed &5 A4 veddes F9EEE $A AATH Rk} Lt ESL o
T 69517} EpEe] 5 FATEo AA3] dgken Ale|AAAN FF Tete], FAM HF
457Fe], HAeA FF 1791elrh S5Ee] 7| 4Rsst Qoldn FAne el v g A
7 Hed 2F s 9geh. 54 RATAN AolAR e uF, ¥, BEe| F
semtlensw D5 AT wlEt g Asiglon A AR} BFaEd e A& g2
ME A WG A A3 FE A5 swbaEgS 9% AT g, = gt
T %*l AATH A2 AolX e} Aok dAE S AR wgres FA4w 3
Ao AeiEAe AFubge] glack ol AnR wlfe] B wf o7 Al ®A Z) 4k 9l
€ Fseoulensis= 273529 453 95 927 v FAHs 2wstbg3dA B &

Ae ZAGoLH o] Fpol 4% ske] AAsHed) e lAckn 4AR,

M B

AYEE FdA e vl$~7} F seoulensis
9] FA&Folw F I|ARIE Ale|AFele}t
FA T FRAE SN A7 FA 3R
A #at=7)= &v}(Hong, 1982; Hong et al.,
1983). A@FgolA zFd7]|zlo) dA4= o] ukadE
H FA3ggo] A= o)AL F= 3AY
Fge Al AL A% slEFHE Aol
(Hong et al, 1983). F. seoulensis® Z}9 A7
Fet vh2g] Alo|A A R Folrl Yol z
Fo] FE=n FXog alsle $Rr o] Zr}sl
3 = B8 ujde] doltz A Er) A

cE=THE 19939 39 299, AAHS 49 29
.
oA A AA)

[

&+, 9% 2 #gsi=le Awie] FAE ) (Lee
et al, 1985). F. seoulensis T|:}-8-358 v}~ o
1,000704 7471 A v 4le]A]A oA
7V Alstz A A s gl 169 #H
A= BT Abebgbc) (Huh et al, 1988). Lx7}eb&
Zo FAEF gL el BEs YA 24 &
2o 9% Alsle) w3 9 et F)aAZe] At
A59bs 7dsle Aer d9Ez 90t} (Chai,
1979).

F. seoulensis®] <A 44 Fole o} AE
2, & 2u1}E o} Stellantchasmus falcatus
o &3 79" 797+ %ich(Hong et al, 1986). £
Il L 7 ATe el A 2ely
A ZdH2A By ALE FiEA0 Adgz
HE AEF39 £ 299 A gel 9l& Aoz
A=} (Chai ef al, 1985; Hong et al, 1988).
aevg F F ol4e] AESe EFAAEAL o
z+ FAY Qg 24 ko] wkeX DE 7y
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FH= g8 AtEabge] AAHART 26 g A RE
AL 5 A9

ole] B AFdME F F9 AFF, F
seoulensise} S RILIEE S T4 2td W =4 7
AA7)3 7 FAZE A2 4 s 2] o
st Wil ojuid F3L FEAE A
a2z} st

NI

-8 o] (Rhabdophis tigring) A& ¥A W3
2852 vhsle] AF2FHAAA F seoulensis?] ¥
FH5- pAlstg A AT ARl 2
o (Plecoglossus altivelis) & T3t AF 42417
I MAste] AAdzRY garldEEs i
2 $Asgrt. A= AF 3Fd A 120-180
g9 Sprague-Dawley & AH-4-8lct. @5 3
AL 7z 3 Algld| F seoulensis =2 gm7F9}
F39 WdA5S 1L,000704 A7) 10 =
209 3ol A5t} F seoulensise} 2 R7FobF
2 F2 HEe 83 1 viel b F59 i
22 1,000704 ZrgA7)I Al 204 =Abskel
ot =4 7L 3 I uielel F, seoulensis
A2 1,000708 FEA e 104 F
SRl EE AGiES 1, 000704 =4 AR
Ln] 2 109 FE g F 209) ol =Aset
Zt el £ A AL HEs AelF
Z, A 2 e r JFa A Avg skl A
WLE2ie A5 Fpsfds), FA 23
8 24 #/724947 HAFHE ) X 10082
Abzate]).

Wl das fEte &4 AdTEE 3F
= 3viely mAbsiginh S A& el Alel
AR, 2R 9 HAge ez A dL wet
AN the pines Ta} o mAIA 10%
formalin® o 247t o)A} wAsech Ale)A|A2
8] f-F (pylorus) 2 2%¢ 1 cmell4 ZHel 1 cm]
24 At yglen A 34 w35 T4
3Ae] Fx}o| A 72t 1 em Aeo|® 23S Fe}
9t 2 Z3& paraffined] Eoiste] oF 7 um F
A 4 AAL HEQed o 5wl § Ay
2] A 9-& hematoxylin-eosin .2 434},

4 Tt

1. EHETg
F. seoulensis &5 Zd7& Al 204 4=
el Al FF 1567, FAA F 577, 3R
oA g 3utelrt A=) & W 21679 F
A7} FsEgch amstebEE E A A
106 ZAdd H 71vkE, Al FF 97

vlelr} pAlEe] = 3 1680k} HeE ),
A20dle TR A4 4z HF 267
96vE) 7} A= el F o 122788 FA7) FH
=t

F. seoulensis®t Smvtebgsd F4A zhddedlA
F. seoulensise & 7 250712|7} 34Ee] F,
seoulensis 9% 9T ¥)5T J5gE B5iA
o e g wlas] 2y AlelAA A HE 222+
27} #=Ele] F. seoulensis &% Ftdvwch &
A e Fokoud FACAE HI 267 =
25 hdTls wel dsidl g nrleliad &
AT 11897} 35} gnrslelgd o= 7y
3 At e R g wsEhed

F seoulensis®| {77} 9)E2s =AA7) 344
Tl F o oseoulensis= % HF 2559187} 34
Ho| F seoulensis % 9T}t kA4 &
A dedate olF wlssldh ¥4E FA FH5
&2 A ZrdFoll st e F. seoulensis @5
Fe T AolAAd e Eoho) FAAAM =
geolr}, =4 AgAL awrlebRRe & T 69
olglz} FEe] amrbelEs 4% g ¥
A5 ookel, Bz Fabda] HF 457,
HAelx HF 179k2]7) Fso) s avtdERE 9@
E z1dTe) AR FHAdA o 32 FA7) 3
$E= A7 Ggicl =3 Ao A A HF 7ot
e a7} FeHo =24 F9d swrtepE2
e glde} FA grd=Elew B A ARt
A ©] YA x5t (Table 1).

2, 4%e| Ha|zEEA 4

1) F. seoulensis TH= ZT: F. seoulensis
109 7oA F seoulensis7t &3 9+ Aol
AA R Eqe] Byl woko 2 W= o] glgle
o A9 AEE F49 upER glale] e,
FA71 BAER e FYE Al 2AHL $2
7} golARlz g#=E Aok FA7 FEa e
Hubslzale] ofE Feuct 9F HEAfo] WA
A wotch(Fig. 1), 71A 2l A5 Y534 7
A% ¥ (microhemorrhage) o] glgloev FA2 5
F7E F2 3 $559 9F AXAfo) Ty
gk 23 R Ao|AARY A &1,
D5 9 BobE Eg]os Ao deALe A5 H
At (Fig. 2). A §2E2 FEERE V¥, €
sl 9@ dSEged F)AZee Are] ¥F v
Ned 2 FFxY 94F AZAE] YA (Fig
3).

F. seoulensis 209 #Zd&< A4 g7}
FEEZ 5%, 2RFHded (Fig. 4 3
Fee g dEmEydnt, TAY HAY e wFH
7] sEspet AloIAA FAZe| EFTe) A
Ago] AsHA ZA A FAFe FFL ¢hshE
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Table 1. Worm recovery of Fibricola seoulensis and Metagonimus yokogawai from albino rats

Infection No. of Number (mean + SD) of flukes recovered from
Flukes period ratsa)
(days) duodenum jejunum ileum total (%)

(Single infection group)

Fibricola 10 10 354 £ 135 94 + 41 3+£5 447 = 170 (44.7)

Fibricola 20 14 156 = 139 57 + 59 3x8 216 = 177 (21.6)

Metagonimus 10 10 0 71 £93 97 + 80 168 + 112 (16.8)

Metagonimus 20 17 0 26 + 69 96 + 85 121 + 120 (12.1)
(Concurrent infection group)

Fibricola 20 11 223+ 218 26 + 50 22 250 + 260 (25.0)

Metagonimus 20 0 22 + 56 96+ 131 118 £ 143 (11.8)
(Challenge infection group)

Fibricola 20 10 226 + 185 29 + 44 0 255 = 210 (25.5)

Metagonimus 10 7+17 45 + 101 17 £ 30 69 + 145 (6.9)

JRats were fed with 1,000 metacercariae of F. seoulensis and/or M. yokoegawai.

stk B H4 Awe 249 dFge g4
o2 2550,

2) RWIIAEE oF LA swrkshESE 10
d AT A fFERE FEER uFHYed
AR e $271 3552 $En F2siEq
S (Fig. 5). 23 AA) ANAZl okzte] @3 A
EA ] AMem AlelAAT FAA s} 4w
Az FHFae] ARZ ek smrbbESE 20
o gadded A $2E Z 10dFRG o
8, 95, T 3k Frs ofF A
sHAl ¥, $¥ElL FREEg oy B2 5]
# stk (Fig. 6). &% AAe DA 7183 <
7ke] FZo] glolem TAMTE Afo| wWol TA
= ulwt

3) F. seoulensis® QUIIRlEE SA| ZIYFE:
F. seoulensis®}t 277} 8}EF%F T4 zhdFoA]
AelA A8 g ol At §4= v Tgs=
o] Fate] FEA9} e FZE HolA}(Fig. 7)
2 A7 g 29 nmokg AMAET e 4
A Bodrh Aol AR A EY wzale] olF A5
of Adele] Zelr} gme] Zolnu) AHAxen v/C
ratior 1:2%2 AT, 7183 F4AFE 52
st $5 R 95 AZART AR m4Edo)
ggdon Hutsl A= Axe] gZukge] 9lad
o A == F seoulensis 209 zhd 73}
Sw7LeFE 209 ZgEec) oFslA vl Ee) o
%, TEHEYeY FAZ= Axe REd F
AFre A, viAEge] ddd. A $r=
Plefstglevt $5ER vFENY 42 9 Erig

=glon (Fig. 8) 7|AZEe S5%e AFHZE A&
o] Alch.

4) F. seoulensis MY ¥ QuIlEES &
HAZl T F seoulensisel] {H7)el& 38
ERAZ G EY Ale)AAL F seoulensiss}
LW7E S EA T e wez2HEa 4
A& Yl (Fig. 9). AR 247 © g
T Bl ohel 242 Re doejzl o] AUk A
A2z ghEA4 2)= (pressure atrophy) & el
ALt FAY fre Axe uE ¢, To3)
Hgoy Zole el 4} AR 5Fp
£ 3R 3= F5EY d5AE Ago] HAEge
o Hoal 2 Axe] gFulge] gldd), A
2 FEE FHEEE NS, £¥, TosiEded A
=2 FEEohFig 10). 7l1adlEd] £Swe] o=
AZ FAfe]l APAT FFol} viAZYL Bz
A &gkt

o

Nippostrongylus brasiliensis, Strongyloides raitti,
Arg 59 A3 FFEF 48324
mucosal mast cell MMC) wHe-8 Asld] =7}43
Lrf (Miller, 1984), = Az} 7l HE50] wlZ=
= &7} 4R FH vz e} (Wakelin and Llyod,
1976). F. seoulensis® 7Y@ A7 379 4le]x)
Ao 4 mucosal mastocytosis’e 7}edF 79l g
AAEA 715t 214l A2 ) Z35)e] oln)
FE A7 MEHr] AFGPm a2 olFe=
mucosal mastocytosisEk. 7ti3gc} (Kho et al.,
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Figs. 1-3. F. seoulensis 10-day infection group. Fig. 1. Villi of duodenum were shortened, blunted and
edematous. Villus tip beneath the worm (arrow) was eroded and epithelium flattened. (H-E, x 60). Fig. 2.
Severe shortening, fusion, blunting and widening of jejunal villi. (H-E, x 100), Fig. 3. lleum showing
moderately thickened, blunted and shortened villi, and moderate crypt hyperplasia. Mild edema and
microhemorrhage was recognized in stroma. (H-E, x 40). Fig. 4. In F. seoulensis 20-day infection group,
a wide and flat villus of ducdenum looked like several villi fusioned into one. (H-E, x 100). Fig. 5. lleum
of M. yokogawai 10-day infection group showing moderate villous atrophy and crypt hyperplasia. (H-E, x
100). Fig. 6. Severely atrophied and edematous villi, and moderate inflammatory cell infiltration in
stroma of ileumn in M. yokogawai 20-day infection group. (H-E, x 100). Figs. 7-8. Concurrent infection
group of F. seoulensis and M. yokogawai. Fig. 7. A worm is on the flattened villi fused like a syncytium in
duodenum. (H-E, x 40). Fig. 8. Moderately thickened and blunt-ended villi of ileum. (H-E, x 100). Figs.
9-10. Challenge infection group of F. seoulensis with M. yokogawai. Fig. 9. Severe inflammatory cell
infiltration with eosinophils and neutrophils, was found in severely atrophied duodenal villi. (H-E, x
100). Fig. 10. Villi of ileum showing moderate thickening, fusion, blunting and inflammatory cell
infiltration. (H-E, x 40).

1990). ==y Am$s) S ratie] #A-Sols 247} Zolels <llAbE 5 gl R o zhe )" e o)zl A&}
2" F o] mucosal mastocytosisz} &z ol &= 3] g A]A v o

43te] (Wakelin and Llyod, 1976) 7)Aol uwa} HF du3g ZIAA LAl d3ukgo] o
MMC ehgst 24 wjE@dge) wh2r doldr| o) Fol $22%8 Z9A7E FaxFo] 42
grh el 279 &3 el MMCikgo] 2 A Ealn AYZ 229y 24258 A 7Y
A vzl Eak AEEHOR o9 715e & A7l F ARFE A 22 Fodd A2 §
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Table 2. Histopathologic changes of rat intestine following infection with F. seoulensis and M. yokogawai

Degreed of pathologic changes

Microscopic Fib 102 Fib 20 My 10 My 20 Fib + My FCM
findings

Db J I D J I D J I D J I D J I D J I
Changes of villi
thickening + +  ++ o+ - - I = I e i i e S N 5 N L R
fusion O T = S S = S o o ST - N I S
blunting e = T R S & R o S e e A e e o R A o
shortening + o+ o+ o+ + - + + + + o+ e - +
Stromal changes
edema + - + + - - - - - + + + - + - - + -
cell infiltration ++ + ++ +++ + + + + + + ++ + 4+ 4+ et
microhemorrhage+ + + + + + + - - = - + + o+ + o+ - -
Submucosa
inflammation *+ * = =* - ~ - - - - - - 4+ - = 4+ + +
Crypt epithelium
hyperplasia + + o+ o+ o+ o+ o+ o+ o+ -+ o+ o+ o+

V/C ratio

1:1 1:1 2:1 2:3 3:1 3:2 2:1 21 1:1 21 31 32 1:2 1:1 111 1:2 1.1 21

aFib 10 and Fib 20: 10 and 20 days after Fibricola infection, Fib + My: concurrent infection with Fibricola
and Metagonimus, FCM: Fibricola challenged with Mtagonimus, My 10 and My 20: 10 and 20 days after
Metagonimus infections. PD: duodenum, J: jejunum, I: leum. o'+ slight, ‘+: mild. “++ moderate, “+++"

SEVETe.

A7 AR H423259 WAEe] EoA
A =mZo] Alo}Alt) (Behnke et al, 1977). Mouse
of Ax3g ZFPAA 27t dHe] LAl
Trichuris muris® 734 X714 T murisy} o) &5 A
Tl 394)< indomethacing Foispbd 34 W&
F37} 7HA%) (Bruce and Wakelin, 1977), °]<}t
7L Jao T 7| Q3o] k. v TF Feelrt
4418 BNE g Holx fdubse] o A
el ik v Sl dEm-Sd o8] doldd
3 A7

A el 7] Ase Aol A wiEHe |}
< 7tatEl THE7E Q4R ¥ 5]y <1zl7} goblet
cells] =h4-3le] goblet celle] A d-& A4alaA Fo
24 Z719 o] FAE A AAF e e
242 &7 2L 34 "o} (Mimori et al,
1982).

SartelEEn F seoulensis T4 FHdTelA
LUl EEe 4 stF A A wEe] o]
vz ekl AAb Abelel glaw sAE =R A A
2o 9l F seoulensis®] 2% x|z 714
Bole] A = gl v B4 FEd &
w7t} EFEL ol FEEe] 3le F. seoulensis
71 dol Al & wEE gldfe] A% ARt
A o]Esle] QA AAsHPL B FAVE AFE
Holokz 2 4 gk A2 o2 279 A4S
ZAA AL o Aot ole} 2HE A 37 Wt

E o)F 749 FHAAql mxRAub-gelzr] v
JEuke alzpzp delEe] dedrim o
Ars] 1 9lt} (Howard etal, 1978).

F. seoulensis 33553 Z4A2 #xe vt
ool Ale|A A gre S AZAE g, F
£ & 7)ol Wile 7y ¥ 15dRE AdAA
4577 A&k (Lee et al, 1985). 2 A7 A
ole} Ze A W F seoulensis T #4410
o ZellA FA B2} olF kel ) B AR
oo siwg HEelre shAR JFe
= BaEed. F7hd (ER A7) whexe) 3
7} HA M E §r 9w 7]AdEe] RFo] [AH
gk (Huh et al, 1988). F. seoulensisst 877}
dERe T4 AT = FEEe] AelAA H
Wol F seoulensis ©% 7ot Ax Alstz
7t & 20977 A &EE AL Ao]AAedA =
e gurle g el fekde] 4% AFRdl dAH
o7 AAsgrirt gl AR o] F|
7}5 2 (Kang et al, 1983) A% 43 ool &4
& 2 F seoulensisel &% FE=E9& o u
o A9 A W degs ez AR

2o D U FA7F ARozRE WS
He e b x7)d dejvhs 2] dEakg
Z7tg Ao BEulo] rleliloin E < glen, B
Ag9) A% F, seoulensis?t 27 Wel #7 w3}
2 JoA JFd £odd gamrtelfe] o F



Feh #Xele A9 e i) wE L9E 93
Yl Ao 2 walx},

HOE2

re

Behnke JM, Bland PW, Wakelin D (1977) Effect of
the expulsion phase of Trichinella spiralis on
Hymenolepis diminuta infection in mice.
Parasitology 75: 79-88.

Bruce RG, Wakelin D (1977) Immunological
interactions between Trichinella spiralis and
Trichurls muris in the intestine of the mouse.
Parasitology 74: 163-173.

Chai JY (1979) Study on Metagonimus yokogewai
(Katsurada, 1912) in Korea V. Intestinal
pathology in experimentally infected albino rats.
Seoul J Med 20: 104-117.

Chai JY, Hong SJ, Shon WM, Lee SH, Seo BS (1985)
Further cases of human Heterophyes
heterophyes nocens infection in Korea. Seoul J
Med 26: 197-200.

Hong 3J, Lee SH, Seo BS, Hong ST, Chai JY (1983)
Studies on intestinal trematodes in Korea XI.
Recovery rate and development of Fibricola
seoulensis In experimental animals, Korean J
Parasit 21: 224-233,

Hong ST (1982) Studies on intestinal trematodes in
Korea VII. Growth, development and recovery of
Fibricola seoulensis from experimentally infected
rats and mice. Korean J Parasit 20: 112-121.

Hong ST, Chai JY, Lee SH (1986) Ten human cases
of Fibricola seoulensis infection and mixed one
with Stellantchasmus and Metagonirmus. Korean
J Parasit 24: 94-96.

Hong 3J, Seo BS, Lee SH, Chai JY (1988} A human

—115—

case of Centrocestus armatus infection in Korea.
Korean J Parasit 26: 55-60. :

Howard RJ, Christle PR, Wakelin D, Wilson MM,
Behnke JM (1978) The effect of concurrent
infection with Trichinella spiralis on Hymenolepis
microtrema in mice. Parasitology 77: 273-279.

Huh 8, Chai JY, Hong ST, Lee SH (1988) Clinical and
histopathological findings in mice heavily
infected with Fibricola seoulensis. Korean J
Parasit 26: 45-53.

Kang SY, Cho SY, Chai JY, Lee JB, Jang DH (1983) A
study on intestinal lesions of experimentally
reinfected dogs with Metagonimus yokogawai.
Korean J Parasit 21: 58-73.

Kho WG, Chai JY, Chun CH, Lee SH (1990) Mucosal
mast cell responses to experimental Fibricola
seoulensis infection in rats. Seoul J Med 31: 191-
199.

Lee SH. Yoo BH, Hong ST. Chai JY, Seo BS, Chi JG
(1985) A histopathological study on the intestine
of mice and rats experimentally infected by
Fibricola seoulensis. Korean J Parasit 23 58-72.

Miller HRP (1984) The protective mucosal response
against gastrointestinal nematodes in ruminants
and laboratory animals. Vet Immunol
Immunopathol 6: 167-175.

Mimori T, Nawa Y, Koremaga M, Tada 1 (1982)
Strongyloides ratti: Mast cell and goblet cell
responses in the small intestine of infected rats.
Exp FParasitol 54: 366-370.

Wakelin D, Liyod M (1976) Accelerated expulsion of
adult Trichinella spiralis in mice given lymphoid
cells and serum from infected donners.
Parasitology 72: 307-315.



—116—

=Abstract=

Worm recovery rate and small intestinal lesions of albino rats coinfected with
Fibricola seoulensis and Metagonimus yokogawai

Sung-Jong Hong"*, Ho-Choon Woo", Sang-Yong Lee", Joo-Hwan Ahn”, Cheol-Keun Park?,
Jong-Yil Chai” and Soon-Hyung Lee®

Departments of Parasitology” and Pathology®, College of Medicine, Gyeong-Sang National University, Chirgu
660-280,and Department of Parasitology®, Seoul National University College of Medicine,
Seoul 110-799, Korea

Worm recovery rates and pathologic changes in small intestine of albino rats were
observed after concwrent and challenge infections with metacercariae (MC) of Fibricola
seoulensis and Metagonimus yokogawai, and compared with those of single infection
groups. Albino rats in concurrent infection group were killed 20 days after feeding with
1,000 MC of each fluke, Rats in challenge infection group were fed with 1,000 MC of F.
seoulensis and challenged by 1,000 MC of M. yokogawai 10 days after primary infection,
then killed 10 days thereafter. In concurrent infection group, mean number of F. seoulensis
and M. yokogawai recovered, 250 and 118 respectively, were similar to those of single
infection groups. However, more flukes were collected from the duodenum and less flukes
were from the ileum than from single infection group. In challenge infection group, the
recovery rate of F. seoulensis was similar to that of single infection group and the
distribution. of the flukes was similar to that of concurrent infection group. Mean number
of M. yokogawai, 69, was significantly lower than that of single infection group. Its
distribution, however, extended to the duodenum and most of the flukes were recovered
from the jejunum. In concurrent infection group, villi of the duodenum were more markely
thickened, fused and shortened than those in F. seoulensis single infection group. The
crypt epithellum appeared to be hyperplastic and inflammatory cell infiltration into the
villous stroma was mild. Villous atrophy in the jejunum and ileum was milder than in M.
yokogawai single infection group. In challenge infection group, the findings were similar to
those of concurrent infection group. Crypt epithelium hyperplasia was not severe in
duodenum. Inflammatory reaction was observed in submucosa of the jejunum and ileum.
From the above results, it is considered that F. seoulensis inhabiting in upper part of small
intestine affect the settlement of M. yokogawai introduced later in lower part of the
intestine.

Key words: Fibricola seoulensis, Metagonimus yokogawai, coinfection, intestinal pathology.
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