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BE Ad +IERAA REs e BEEs @std i
G S 43 2 o} sz Kobayashi(1912), Muko-
yama(1921), Sun et al.(1968)5-& #{&EF v A+t
olwl il A FESHCl BREEY HEEd 9
o] BEEE] = M. Faust & Khaw(1927), Seo et
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Table 1. Experimental design
Duration
gg‘m?i 4 drays i 10 days 28 day 56 days N’g?tg% I\’Il;ftilf
Group inoulaed o o N0 O No ot N0 0F Mo of Yo Noof Do Met vom
‘Sécefl inocu- Lnslgg inocu- umSﬁ inocu- IE;EE inocu-
lated ™" lated "™ lated > lated o
I 2 5 10 5 10 5 10 5 10 20 40
I 5 5 25 5 25 5 25 4 20 19 95
i 10 5 50 5 50 5 50 5 50 20 200
i 20 5 100 5 100 4 80 5 100 19 380
Total 37 20 185 20 185 19 165 19 180 78 715
A o H A ks KBS 2T 37°C Y44 nfE e o] oAl o2 Yemeln Hipsled mMe &
TEHE ARG F ANz H AL e 2E B8 5 Bl
st e Y& F"* FA4 Atk A ol
ZE BEL ‘?"ﬂ‘—'} 2 2334 = ®E B & B
HEA w29 8, E?\ Mgy o w HROEe
Table 1] i RE EREA 2o 1. 2§ EkE
3. BRGE 2 AEERERRE #hAL FIkE& Table 201 A 3= vhe}b o] HwE 100
—EHHE FE UH’—iL‘ JZ’.AXF o BAIES = #RiE (s T BES) AR) R RE RE 70.0% (FUEES 56H)
7b (B RS MR obS AHE kESd 7°C o] FERel 9= A AMEE SED BN
EEEEK Hel fE?E‘ﬁ-rv f‘%ﬂ gl et s kRS ATES ERE Molx gt
o] MMEL oA zaatdl FEez MERES WRIME 2el, 25 B A Eflel KRBT wfet
Semichon’s acctocarmine e % ol @S BET  mmubchel MATE ngleh % WG A EKE
RS W ohE Mol AR OREL WAL PR prmae) M WM e e, g4Rs H10H
B, W% TEDEY b Jer Feld AS prel (AR p<0.052 HES 2F 29z, H10
W at FrEaas) i BEetioh 115} #28H, $#28E ) #e6HMS 432 p<0.01
&3 BES vheao] TS HA s 6% Z oS- 1ES Holoh ez 2 g#EE BNk
vtdol E£HE 60% <& B WiEste shetd @ SI0HA A 3e] wWhste] gosH ) #56HAA ©&
Bk 5p FAZ @BUFS HEJ o, o U E H A3 WMol A o F A
Table 2 Number of worms recovered
No. of ) Duratlol} Total
worms 4 days 10 days 28 days 56 days No. of %
Group im/)?;iit;d No. of No. of “No. of “No. of re‘cN(?\:‘enr):d
worms % worms % worms % worms %
3 recovered ~ recovered B recovered _ recovered
I 10 10 100.0 9 90.0 8 80.0 8 80.0 35 87.5
I 25 23 92.0 22 88.0 21 84.0 16* 80.0 82 86.3
I 50 47 94.0 46 92.0 42 84.0 35 70.0 170 85.0
v 100 98 98.0 91 94. 0 66**  82.5 71 71.0 329 86.6
Total 185 178 96. 2 171 92.4 137 130 72.2 616 86. 1

83.0

* 16 worms recovered among 20 inoculated worms.
** 66 worms recovered among 80 inoculated worms.



2. Bt £%%

EafE 4fFE S Table 30 FR3 wheb 2ol H 100
%(E 18 4E)2 S8 RIE 14.0%(H B 560H)
o gEEAe] ek

EA BiBlE 2T Al E7Ee hEd ERE

3. B BRmi
B 2 A & SR BAY HEd @
WA BEPR 2wl Table 49 7).
BeAel EREsl ol BN REK MAgez [EIK
= EREE e WISk ﬂﬁ%m 90 1%% AAHR{=Z =

HolA gkgkeh. vl A @EE(9.9%)% W, OMF, M, B, BRIREES Sl B
WA 2 S8 e 9] 24, w4 510 MERCI A Pk Sled ol E BMEEAA BRE
BRS @A A4 & [0, T#dA: fgs o i TEE Hikew Mo oz HEHEBRAA
H2olA  ggtert HNElAY: R Egs oo BRE Ades sl
(p<C0.05). ﬂﬁ“” /P Bl MRS AR 2 Table 5
%1054 $28H ApolelE Kol BE EI 2 el BB whek JEE A& #REE EliEo
(P<0.0E Boloo ®wosHY HE56H Alole] 45 /,7 98.9% (4 H el Al 81.5% (SE56R) 2 W= d ot 2
I8 I‘ﬁ?f’*zﬁ B, 0, NEkel A i 00 weld 9] BARES] s bR —EstA ek skt
(p<0.01). 4. @ s 30|
2o 2 Bwl B HHES oln H4HI K10 Ak shise]l =7] = Table 6 & 7oA ®E ups}
B Ate]l (p<0.05)o04 38 @WAstr AFse] 10 ot
B ol % #56H Aeolo A& o & @38 WP (p<0.01) FEA) S SEte) By %fi 9 OEES B M=z
e HHEE 29+ FES ERE A Sted, EkE 28 HR
Table 3. Number of worms survived
No. of Duratlon _ Total
Group . worlmtsd 4 days ~ 10 dayf_ 28 days 56 days No. of
mc;cu ate No. of No. of No. of No. of worms %
group worms % worms % worms 2% worms % survived
o ~ survived survived _survived  survived
I 10 10 100.0 9 90.0 2 20.0 3 30.0 24 60.0
I 25 23 92.0 22 88.0 11 44.0 4* 20.0 60 63.2
i 50 46 92.0 46 92.0 31 62.0 7 14.0 130 65.0
I\ 100 98 98.0 90 90.0 49%*  61.3 24 24.0 261 68.7
Total 185 177 95.7 167 90.3 93 57.0 38 21.5 475 66.4
*7 worms s;rvnved ;n:(;ng 20 m(;uie;t;& worms. .
#* 49 worms survived among 80 inoculated worms.
Table 4. Worms recovered from various parts of the body by group
Total Locat:on
Group vljt;)r.xgi Abd. cavity Stomach Liver Spleen Intestine Diaphragm
recov- No. of No. of No. of No. of No. of No. of
ered worms % worms % worms % worms 95 worms % worms 9%
. ... recovered recovered recovered  recovered recovered recovered
1 36 29 82.9 3 8.6 2 5.7 1 2.9
) 82 69 84.1 6 7.3 2 2.4 4 4.9 1 1.2
i 170 152  89.4 9 5.3 4 2.4 3 1.8 1 0.6 1 0.6
N 329 305 92.7 12 3.6 7 2.1 4 1.2 1 0.3
Total 616 555 15 2.4 12 0.5 1 0.2

90.1 30

4.9

1.9 3




Table 5. Worms recovered from various parts of the body by duration

Total Location - B
Duration vljt?rn(l)i Abd. cavity  Stomach Liver Spleen Intestine Diaphragm
(days) recov-  No. of “No_ of No. of No. of No. of “No. of
ered worms % worms % worms % worms % worms % worms %
.. recovered  recovered  recovered recovered  recovered  recovered
4 178 176 98.9 1 0.6 1 0.6
10 171 155 90.6 6 3.5 4 2.3 4 2.3 2 1.2
28 137 118 86.1 12 8.8 2 1.5 4 2.9 1 0.7
56 130 106 81.5 11 8.5 9 6.9 3 2.3 1 0.8
Total 616 555 90.1 30 4.9 15 2.4 12 1.9 3 0.5 1 0.2
Table 6. Worm size recovered before and after inoculation by group
Worm size(mm)
Total No. of measured s e s —
Length+S.D. Width+S.D.
Before inoculation 45 6.5740. 61 2.1240.17
After inoculation
I 19 5.76+1.15 1.53+0.23
I 50 5.46+0.99 1.62-£0.30
B 70 5.84-+0.91 1.7640.28
v 114 5.3541.22 1.67+0.43
Mean 5.60%1.11 1.65+0.37

Table 7. Worms size recovered before and after inoculation by duration

Total No. of measured

Worm size(mm)

Length+S.D.

Width+S D.

Before inoculation 45 6.57+0.61 2.1240.17
After inoculation(days)

4 68 5.2440.74 1.81240.30

10 86 5.7140.98 1.7240.29

28 51 6.2410.93 1.684:0.30

56 48 5.2041.56 1.374:0.47

Mean 5.6041.11 1.65+0.37

#$o Ft5 ME (5.6041. 11mm) 9 840E (1. 6540. 37
mm)& AN #4180 Yy #R(6.5710.61lmm)
FA6 (2. 1240, 17mm) 3. v} Fok o,
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Table 8. Atrophic changes of reproductive organs of the worms found by group

No. of Ovary Testis Vitellaria Spermatheca Uterus
Group worms T )
No. of No. of No. of No. of No. of

observed worms % worms % worms % worms % worms %

I 19 11 57.9 7 36.8 4 21.1 14 73.7 5 26.3

I 50 27 54.0 23 46.0 18 36.0 26 52.0 10 20.0

|| 70 24 34.3 43 61.4 34 48.6 45 64.3 22 31.4
W 114 58 50.9 &8 77.2 78 68.4 92 80.7 50 43.9
43.5 161 134 53.0 70.0 87 34.4

Total 253 110

63.6 177

Table 9. Atrophic changes of reproductive organs of the worms found by duration

Vitellaria

Ovary Testis Spermatheca Uterus

ays No. o , No. of No. of No. o " 0. O
observed worms % worms % worms % worms % worms %
4 68 5 7.4 2 2.9 2 2.9 5 7.4 3 4.4
10 86 44 51.2 66 76.7 47 54.7 75 87.2 28 32.6
28 51 25 49.0 49 96. 1 41 80.4 51 100.0 20 39.2
56 48 36 75.0 44 91.7 44 91.7 46 95.8 36 75.0
Total 253 110 43.5 161 63.6 53.0 177 87 34.4

6. &S WEHGEYN Bt

£Eol Mol vehve MBS FESBR R
Table 104 #RE wisl 2ok

WA JKEEM 4 (hydropic degeneration)$ »wl B
ol v} FrRfigel BAGRRlCl FHAISHA el yheod,
GRS (fatty degeneration) & Dol KRBl A
b e ge ¥ —iAel BrR2 ob ek e v BT AR
MK [E £E (anisocytosis), HMABRE: R FEE (anisonucleosis)
o8 5L &R Rk EoRMKEEE (megalocytosis) (Fig. 11)

9 BB (mitotic figure) & ¥ 4 e, oy
3 oMb 53 A SMECl B B, a8z

e e 255 A vebdbe el g A
Aucr A MRS £3 BHsE gz =
FAE 2309 Bg A e MBS
HEANEA A o] b2 Kol A  EREMEEIE (focal
necrosis) (Fig. 15), EMKI (Kupffer cell) B|H, .0
FSHE #4832 (central vein dilatation) (Fig. 10), A
ik (sinusoid) 8] $FEES <] HANA YeEston, olg
3 #bt 2K% U+ 85 + A —Edz @
ERQ FiReid . = FOUEFIR ¥ PUREC A #K
#(Fig. 12, 13, 14)°] dlwlatA] BEes ol
FlRRe #L=A PIREES] BES 32 gl
o] IEES WED ME(Fig. 18) 3 &

134 70.0

o} BEoln} MRS B E FHAZ FRA.
2z o) HERd FELH devde KR
miel MRS BRIEM: 8% (adenomatous prolifer-
ation) & ZRHE WA BEIA F=t. 2t &
% L AN JRETME (epithelial atypia)& £% e
s=e] old B EEMiE RE(b(fattening) R R
FMHKLLE (anisocytosis) & 2o [HEEER Ml =277t
—573) 31 #Efu(cuboidal cell) == RIHl
2 e Ae BEY 5 4 Fig. 18). BEMR
= dEkEike] fffst: % E (amorphous eosinophile mate-
riaDel 3 9 AL & S5 ded —Bmhez I
wiEe) = MR, BB, PEHERES MR
Aqed, Ag ASde MEEe EA (cufing)E
o] 2o BEEHsel 2313 utd X¥ RS 2k
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o PIIRS @ik A9 BES & a4
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BEAA BRE A (Fig. 7, 8, 17)& =43 #{%x
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Duration

Table 10. Histopathological changes of mouse liver

4 days

Group

Pathological N

__ Change Animal No. 1 2
Hepatic Cell
Hydropic degeneration — +
Fatty change
Anisonucleosis + -+
Hepatic Lobule
Focal necrosis +
Kupffer cell proliferation +
Central vein dilatation +
Sinusoidal dilatation =+
Phlebitis - —
Portal Tract
Portal widening
Bile duct dilatation
Bile duct proliferation
Epithelial atypia - —
Cell infiltration +
monocytes +
eosinophils +
plasma cells
Arteritis
Fibrosis
Others
Granuloma - -
Capsular
Intralobular
Capsulitis — =
Parasite & eggs
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|
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Duration
Group

Pathological
Animal No,

Change

Hepatic Cell
Hydropic degeneration
Fatty change
Anisonucleosis

Hepatic Lobule
Focal necrosis
Kupffer cell proliferation

Central vein dilatation

-+

+ R

L

<+

T

+

+

Ho+

1

+ 4+ W
+ WK
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Fibrosis

Sinusoidal dilatatien T L T I T I g
Phlebitis -k -+ H+ - A+ H A+ =t
Portal Tract
Portal widening = 0— = - — — - 4+ B - o - = = = —
Bile duct dilatation 00— — — — — S — 4 - —— +
Bile duct proliferation = ====00— =~ — — — e e e - —
Epithelial atypia == 0— = = — - -t - = -t 4+ = = = =+
Cell infiltration ++++ = E£H#+=E + A+ H A+ -t
monocytes + 4+ + + 4+ + +
eosinophils + +  + # + o+t +
plasma cells -+ + + TR +
Arteritis e e - e -
Fibrosis = = = = — e I
Others
Granuloma ——t+ - = +—F+ A+ A+
Capsular + + + o+ 4
Intralobular -+ 4 & 4
Capsulitis - =+ + - + + + + -+ + + + - +
Parasite & eggs _ — - — 4 - =+ — 4+ 4+ + + - -
Duration 4 weeks
Group I I | v
Pathological — —-
Change  AnimalNo. 12345 12345 1245 12345
Hepatic Cell
Hydropic degeneration -4 ++- —-——=H-—= +F+H A+ HF - -
Fatty change = = — — — I R _
Anisonucleosis - - + - + =+ -+ + F+ - = + 4+ L+
Hepatic Lobule
Focal necrosis =HF+x+H HHHETH E=HH A+ WA+ HH
Kupffer cell proliferation ++ 4+ ++H++ T HA+ A+ H A4+ A+
Central vein dilatation ++4+++ +++++ 4+ + 4+ A+ A4+ 4+ A+
Sinusoidal dilatation — A+ HFEHHE A+ F o+
Phlebitis -+ —-—*4+ +Ex+xx+ -+ -—F +E++
Portal Tract
Portal widening =0 0— = = — — =t - - - - = = = —
Bile duct dilatation -—— ==+ + == - = + — + + + - + -
Bile duct proliferation == @~ — — — — — — — — - — S
Epithelial atypia - — — 4 44— = F A== =+
Cell infiltration +—-*x*++ +E£+++ +xx++ + £+ 4+ +
monocytes e T o S S S
eosinophils 4+ + + 4+ + + + +  + + 4+ +
plasma cells + o+ ++ o+ A+ + o+
Arteritis = = = = = = = = = - U
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Others

Granuloma
Capsular
Intralobular

Capsulitis

Parasite & eggs

Pathological
o Change
Hepatic Cell
Hydropic degeneration
Fatty change
Anisonucleosis
Hepatic Lobule
Focal necrosis
Kupffer cell proliferation
Central vein dilatation
Sinusoidal dilatation
Phlebitis
Portal Tract
Portal widening
Bile duct dilatation
Bile duct proliferation
Epithelial atypia
Cell infiltration
monocytes
eosinophils
plasma cells
Arteritis
Fibrosis
Others
Granuloma
Capsular
Intralobular
Capsulitis
Parasite & eggs

theloid cell)s] HBZ FEs

HF9) Begigs (capsulitis) = of &2
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+ + — + -
4+ + -+ —
Duration
Group I

Animal No, 1 2 3
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HE& HAsA vegted A ammels G
Qe Aoz vl
NPT B HFE M paghlicl 94 #ilixcl ke

MBS et T iy (lipophage) - B E %
Agleh. H56M % ol BEel Al BB Wke] BrpEe
o= vhepd e olsich(Fig. 16).
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& & ez Aol A, z:adel, #HES HAR
oA EAfEES He Bre Aol & HEE
A gEEe AR el Wykoff (1958)% &7l 7l
of Mol A 7o [T MEKE ¥ 5+ Aot 34
& ol B mh o] ket Sholch

Briggael A3 b0 K 48 e
Komiya & Kawana-Tajimi(1953), Rhee & Seo (1968),
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vl WH —Hves FA son] #dd lulk
A WA ol ohE EHEMpE s vhaE
gholl o] & T Pkol b2 Zom Heo h

Mikoyama (1921)& HTW#h 42 =7 BRI
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vt ;ﬁiP "]"” aA"RG2 dges WS vEE e
Bl Al = ghihe BRIA Lz sHd. 29
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s g oot fle A 2o
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At A s E S Bich s A EA
& e 90.1% 7 A A Bk o, v
A 9.9%7F 2 B, i, B, B, BRES EEA B
SREA A Bl A de A BRI

Frksael fEXi BITEEE sl 2B
A st HiE Feda AA I BEE BA
TFi= Zlol wHolvt Wykoff & Lepes (1957) &= E7] e
A REEShERe]l MG FET F ke = #A%
o @ BiE, FET FE Adx 95 28y
Mukoyama (1921) %= E/ 9 F95rab-S kst Tk
29 WM S BrRAR e 9 F 9 EhAA
of ] m BEAel Al #iECT RS Wk, HTksel
s B3 At $82 dvkx @il
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A a2 B4 o] 4 Mukoyama
, PIIEERY MaA KRR
[EF T b A

= Sun et al. (1968) %
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2.8 fEATIE Aol 4%

r},
FEEANA L BWheel AT KBS e vi$
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w2 JERERA A EURE @l 3ole HAR #
Bao] BEE g Hhete 31‘——‘-‘4 ojul HI0HAA £
ﬁ% il EE T A= Az H56HAA [EikE

i K& W= Ak el fike ¥

fmﬁ. Fid, DR, D0g, FES 4ERES 4
58 HERLE Bolr] AAed ReMol BRY S5
oS @At Az §28HE Y H6H
ZAql G AY & BESE BT & Us BE2 S
ol Ffsle AL £ Aok

ol Bl 3l #h#¥ mhikAs wl Afrae]l R, Elksapgel
Lol diS AWBTEY #bE o920 A4 SF
7k o n = kel W AEHAT oy o Eof
vebvbE Blgolet A vt ele& R
BOEe IFdahel BE, R 2 £l AgA ¢
Aoz A FEREEE vl T EE KB
vh-f-= BHERC RS A e HERgel AHEE 5
AE 7b54-2 gdda &gl

Hiokghol BEEAN FES = M e fEEE
REBE oz & MBS IRIEM: WS vl Roko B
WHEY MieEe Suste RERES BERE
o PINREIRRS RS 1, el HTAllEel Bk
M SO, BRRHEME, S DERER R MERRE R, &8
Mffuel HIE Sl A v oW FFREL odd
S B BuEEd st wIA gtew, Higdz
Kang (1960), Kim (1969), Lee (1967) 52 4%sho] A,
Yoshimura(1965), Kim(1966) 5 & 3144, Hou(19
65a &by aFel s} Aol A ol q HIR-E ohA HR
e, = Abge] A9 iR Hahn(1961), Kim et
al. (1968),- Chung(1975)°] & 3ol #ikd up 9=},
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=Abstract—=

An Experimental Study on the Mouse Intraperitoneal

Inoculation of the Adult Worm of Clonorchis sinensis

Chul Yong Song, Soon Hyung Lee
Department of Parasitology, College of Medicine, Chung-Ang University

Je Geun Chi
Department of Pathology, College of Medicine, Seoul National University

The present experimental study was undertaken to observe the chronological changes of the
worm structure of Clonorchis sinensis and the pathological findings of the liver when this fluke
was inoculated to the mouse intraperitoneally.

The recovery rate, survival rate, location and size of the inoculated worms as well as the
pathological changes of the liver were investigated for the comparison among the groups of
mice, classified by number of worms and the duration of experiment.

The results obtained were summarized as follows.

1. The recovery and survival rates of the worms decreased especially 28 days after the
inoculation.

2. Most of worms (90.1%) were collected from the peritoneal cavity and some of worms were
found tightly adherent to the capsules of the liver, spleen, stomach, intestine and diaphragm.
There were no worms recovered penetrated in the parenchymes of these organs.

3. The mean worm size after inoculation was smaller than that before inoculation. At the 10th
day aflter the inoculation, the shrinkage of posterior portion of the worm body was observed.

4. Remarkable atrophy in the reproductive organs of the worm, such as spermatheca, testes,
vitelline glands and ovary was frequently observed at the 10th day of inoculation.

5. Histopathologically the liver failed to show any parasitic worm inside the intrahepatic biliary
system. However, multiple well formed egg-containing granulomas were present along the liver
capsule. These necrotic granulomas were occasionally found under the fibrotic liver capsule. TFocal
necrosis and focal phlebitis together with vascular dilatation were prominent features seen in the
liver. The bile duct in the liver showed mild dilation of the lumen, flattening of epithelial cells
and periductal small round cell infiltration. Neither adenomatous hyperplasia nor portal fibrosis was
seen in the whole experimental groups. Foci of intralobular micro-granulomas were found in some
experimental animals.

6. The worms recovered in the capsule of the liver were degenerated and necrotized. Usually,

there were remarkable capsulitis and granuloma formation around the eggs.
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A normal worm (Clonorchis sinensis) of control group.

A recovered worm from the abdominal cavity of the mouse, 4 days after the intraperitoneal
inoculation. The spermatheca began to atrophy.

This worm was obtained from the abdominal cavity 10 days after the inoculation. Note the shortened
posterior portion of the worm.

Atrophy of the spermatheca, testes, ovary, vitellaria and scantiness of eggs in the uterus were
observed in the worm, 28 days after the inoculation.

Remarkable atrophy of reproductive organs was visible in this worm, 28 days after the inoculation.

Elongated or shortened worm bodies were obtained 56 days after the inoculation. Note the atrophied
reproductive organs.

Photomicrograph of a necrotic granuloma (presumed to be a dead worm) excavating the liver
capsule. H&E x40

Numerous Clonorchis eggs are surrounded by epitheloid granulomas. Langhans giant cell is seen.
These granulomas are located just beneath the liver capsule, H&E x 100

The liver capsule showing a mild small round cell infiltration (capsulitis) along the surface. H&E
X 100

Many dilated venous channels are seen. H&E x40
Hepatic lobule showing irregularity of nuclear size. H&E X400

Dilated venous channel is seen in the center, the wall of which is infiltrated with various inflammatory
cells. The endothelial cells are also involved in the process. H&E X100

Focal necrosis and cell collections including histiocytes are seen around a vein (A). Sometimes these
cell collections protrude into the vascular lumen(B). H&E x100(A) x400(B)

Perivascular cell infiltration consists mainly of lymphocytes and histiocytes. H&E X 100(A)
x400(B).

An area of focal necrosis in a lobule, showing small round cell infiltration along with liver cell
degeneration. Histiocytes are lacking in this area. H&E X100

Infarction of the liver is seen in the right lower portion,

An intralobular granuloma with definite epitheloid cell component(A) and its magnification (B).
H&E x100(A), x400(B)

An intrahepatic bile duct exhibiting a mild luminal dilatation with eosinophilic secretion, epithelial
flattening and a moderate periductal inflammatory cell infiltration. H&E X 100(A) x400(B)
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