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Abstract : This study was performed to investigate the pathogenesis of hepatic granuloma
and hepatic fibrosis induced in mice infected with Capillaria(C) hepatica and treated cyclo-
phosphamide.

The results were as grossly well-defined yellowish white spots and small nodules at the
surface of the liver were scattered.

Histopathologically, there were numerous granulomas composed of eggs and fragments of C
hepatica surrounded by heavy infiltration of inflammatory cells. Severe fibrosis was observed
around granulomas.

Pathological lesions of group infected with C. hepatica and then injected with cyclophos-
phamide were most severe than those of other groups.

Therefore this study suggested that hepatic fibrosis induced by C hepatica in mice would be

useful for animal model of hepatic fibrosis in human.
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Capillaria(C) hepatica = NematodaZ}, Aphasmidiao}7},
Trichurate %, Trichocephalidae#}, Trichinelloideac}#}, Ca-
pillaria 2] 211 A& MH&F o)t}

C hepatica = AVEE T3F THEEY 1A 42
02 EAsD’, FuldMe A4S A, ngel, 28
H, 234 §& 8% 375944 A4 Hest naH
ﬁq}-S.

C hepatica = A A ABALE 7HAH, F&o] YA
ZUed Agd &5, §5, 42 59 AN A
02 GAE BEE MAGE AAF B8t dzhd
A5E M e AF X4 P(embryonated egg)o 2 H T}
g ojzlo] 0. HH Egoly Hulg B3 A7Hezm
Aagtghlol JAE FAM R, G 25
WS Fote o o) F, At HF o2 FHof
B FFol BHY F LS UL AEA "ot
7t o8 Rl o8t Fo Fa(decomposition),
A & 2} & (cannibalism), 3 2] (predation), ¥ & 17| & Hi
1% (necrophagy) Sl 93t ke st I F&
o] A =Fa”.

o)e ZYHE $59 FEAAA 73] Golefo} A A
0.1-0.5mm¢| WA = Fa vy Z2 gudo] §
71 B 5 ATk dk}Ah. C hepatica o] Fdof u}
ot 28 FA o BFF, AT, AT, AAY
AE, ANAE, dZ7, §IAAE F9 AXisez
B E SobFA AAF AR Fde AR 43
3 59 Wae B 5 gt

QA7 o = MacArthur*7} 583 0.8 Abgat A4
A oA @Ag F@o] C hepaticazt . AT O
2N H22 BIF oy MAZZAA o 3007} nn
goxa o AAAGAM F8H 24 37
Z7}, 2v2d o] #A = o] Toxocara canis ¢ Toxocara
cati & AEZAAOR 2 & FEFYolAZY 559 vk
gon BaE Yoo,

Cyclophosphamide (CY) &= 4Z 8} A A& guanine2] 7
nitrogenol| Zg 3t} 47} WS doFdoTH AR
o 21 43 4 dArisE A Wi FUA
EARE AFFHAWCY, ARA Lo Z28E of7]A 7
03 dA A9’ CY: AN AE & g2 A
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don, AFFE AAXN FAA7I9 Bojgd oje}
Ay HRANEE A FANINE da By
AN E b B2 A4S e g

B A7E w20 M C hepatica 8] 93 & F7HA]
7171 Y8 A CYZ Qg A A} C hepatica TG 2.
2 Q1% ke et v g dAsy Ag e
o ¥Rl &t 712ABE A F3tuzt AA s

UL

HHSE ¥ M| AFEE S FHUSw 4HEE
FollM 78] ICRA vk 31 75uie] & BYdo}
1747 HE4d A 87| AR 3 AL 288
& polycarbonate cagesl] 2ol A A7z FoF AS3)
Aov AFYFEL ARY 375 ARRe TFIA
G A8 & A Feto] A 23£2TR AT

A 2 E83 ok 100}8] 2 C hepatica
of ZdE 4vlele FE ) Feto] FAHo] gl
Az g wbdol o 2ARYE gHYor 8
A F A g Aol AHgsIg

AFEAd] wFe o) Wl o ata] Fdo] g
2L AHE F BYsAY 2A A2 F A4
0.6% pepsin & 4ol Po] 26T A 2447+ A8tAH )
28 hxAqAM Bad £ oW HYA g
2 ML g 0.5% formalin g-fof Eo] gl A&
236 Yol 27T FAHE §27194 ArFFy
g AAG F 472 g T AFE U
2 9 AL Endor d% ¥ AYAEsR o
W A #3te] formaling A AT i FHA 7= AL
o

Cyclophosphomide(Sigma Co, USA)& v}-$-29] A% kg
Z 200mg S Al A Y2 gAste] B FAbs

AHHMYA : 5t mteae 15vfEY sAZoR
Yrden, 2t #uit AF o] v e s ujx 3
Aot 122 A¥AALAH AN 159 AF kgd
200mge] CYE E7u] FAME F, AN 254 ng
2 10007}9] C hepatica AFEXZXE BT LGN AT
I7& AL ntelF 10007 2] C hepatica 213
EARE 7GAN F AP 179 259 2 AF
kgd 200mge] CYE E7 FAlslyth. I+e A3
kg 200mge] CYYHE B FAbsta, V& nhe] 3
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1000748} C hepatica A% X FFE ZIHANAT VIS
HzroR AHgstgch 497Ite 145 glon, 4
AN AEANE 1F 2Hoz AFE 28
o}, AYANA 65 105 282 145 Fo 2z} 5m}
24 230& A A8k THText-fig 1).
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4 : administration of CY (200 mg/kg).
4t infection of C. hepatica (1,000 eggs).
K : autopsy

Text-fig 1. Experimental disign.

St ¥ FASY BE  AYRAF 659 105 17
1 o] feAS BAS F 71 A2t SobH
BAe og, 10% FAE2 g 13}
e 2AAARYL AH e Toj@
% 4m FAE 2AAHG A3t hematoxylin-eosin
(H&E) G4 HART, RYYHe #2A€ A8 van
Gieson YA A PG ol & Gomor's silver
AL AN F FEan R o B

dl

KON 4 - 7] §UAAAL YYZ C hepatica T
&

43 AAA0| AX 7HE

!
9 225
4 oz Lise
4YAN 6% Fo 7 2 Sehele wheaE B
o #2d §e4 27 [ 23 VEIA ¥ e A,
£, 4% A7} sehel HelA ue ngon,
T el 5ok 1i3ef
& ngov, gite] BE 249 B B
JHEE f8 b £33 3380 A4S

o] AKATHFig 1). v Fo] TFoA B} ZHvls
4 s 2248 BRY & QA 120 A% A
A gAY, g2 [ ¥ Vg £o8 g3
A M7 VoM E offd S248 228
1% o} (Table 1).

Table 1. Gross lesions in the liver of mice sacrified at 6 week
post infection

Group No;_of mice No. of: mice
mild moderate severe  With lesions(%)
| ' 1 *5/5(100)
I 0 2 3 5/5(100)
I 0 0 0 0/5(0)
I\ 2 2 1 5/5(100)
vV 0 0 0 0/5( )

: No. of mice with lesions/No. of mice sacnﬁcd

»

AN 105 Fo} 7 7 5 nhE] 2]
ato] BAE SAAAL [ PN FEE v A3
Xé‘i 1ote] 2 subg] HioM g Rygon, 17L&

T2t oh AlF Ak 3uhe] 2 svle] ARl A W
& 5’_932“4, V& 7 ¢ A X 2018 9} S35 1njg,
A AR 10t & supE] Aol HEg wgoey, A
A 107 = Y2 [2o] /M A, dge |
TH VT €02 FAHAY. D77 Voo A= of i
A s BEY 4 YA CHTable 2).

[e] 2 B
g B

Table 2. Gross lesions in the liver of mice sacrified at 10
week post mfecuon

No. of mice

Group : No. of mice
mild moderate severe with lesions(%)
0 4 1 *5/5100)
il 0 2 3 5/5(100)
I 0 0 0 0/5(0)
I\ 2 2 1 5/5(100)
\ 0 0 0 0/5(0)

: No. of mice with lcsnons/No of mice sacnﬁcd

AP 147 T 7 2 sohel o] ohe

o HHE FALAL 1AM FEE Inhe),
% 20bel Sohe) ARl Mg ngow, o F 20t
A G Qe ano] 199 122 FE= 34
EERLE LREEERLEEFE R ST T

28 FA3
A gk A
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o, QiR &e] A4 65 Al7] By} ZtEHo] fuA A4
Eoll o8 Ao d4g #FE & dden, Vie
FoE 4nte]el A3 Ak 1mpel 2 sule) A RoA W
S B3, HEH| FUM A E o8 ERAG 4
o #EHAULH(Fig 2), 19he] o] oA Z7] 2x
2cme] Mol E&80] #FHUG. 123 179
SU4H A3 VIR 4% o] B, I

B VEAE olfd SAiFE FFY + UG
(Table 3).
Table 3. Gross lesions in the liver of mice sacrified at 14
week post infection
Group No. of mice No. of mice
mild moderate severe  With lesions(%)
1 o 3 2 5/5100)
I 0 3 2 5,/5(100)
il 0 0 0 0/5(0)
v 2 2 1 5/5(100)
\ 0 0 0 0/50)

: No. of mice with lesions/No. of mice sacnﬁcd
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Table 4. Hxstopathologlcal ﬁndmgs in thc liver of mice sacnﬁccd at 6 wcck post mfcctlon

t ZdE FAFHAE TAEY Aot YFA T
A&, §FEBY FFo] BAHALH, FA T F
@ol BRI Y= AR FAT| RAgle FHE
AES 2L, AFEAY S4B J2AZY Dol B
AUt £ A 48 A% dFAE
o o] BHHUN(Fig 3). Ve =A% 2L

FFE HFAEY 44 A& E4Ne BE
7} C hepatica A 59 2% ZAX ] FHA7 B2
2(Fig 4), I VA EAXQ x453 W3}
BEHA| 4 3kri(Table 4).

AN 105 F9 129 2AGH 278
Al 6F Fofl e 27 v FAEY AEH
#o| 42 ZAE 9 HolF FA o] U FHY

3, AFEAS S0l #FZHJY. 119 43L& F&
3 FAFAN dFAES e AgzHe T4
549 AYE FotFo] HEHUH, F&A FFA
¥o diEEe AT, 29 gaiye F
Aol 67 F Bk A AHAL, FHo A2 3 AdA
S 7F #3259, van Gieson G444 A& Holx,
234 AN E FHE Bole HRE e T4
#AHUT V29 2283 AAL 2L SopFY ¥
29 274 399t Avi@ Aot aRLAL. 1
T VEdA s 533 =45 g a2EA
%t th(Table 5).

AYAA 145 T A A 272 [ 29A 43
MAL 105 Fo] Yehd 27420 6% 2953971 =4
el 27& HAor, b APd FobF FNH AF
zA 9 FAo] #FHAC, C hepatica FA| % F& 2
YAkt A3l AAE Bol= KolFH HrxAY F
Aol & 71§ 740] #AHP N, [TAMe EY

/\1§7H

Gomo-

== E
e Lesion Hyperplasia of bile Infiltradon of Granul brosi I\fliccrosls a?d

~~ duct inflammatory cells ranuloma Fibrosis calcification of egg

Group T~ ’ and adult
1 ++ +4++ + +
Jif ++ +4+ + ++ =+
il
v + ++ + ++ +
\

Thc d:grce of hxstopathologlcal chagnes.

: Within normal limits,  + : Slight, + : Mild,  ++ : Moderate,  +++ : Severe.
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Table 5. Histopathological findings in the liver of mice sacrificed at 10 week post infection

= =
~. Lesion

e Hyt}:_crplasia of . Infiltration of Granuloma Fibrosis calcliqﬁccc:;');l: ?)Ifldcgg
Group e ile duct inflammatory cells and adult
O s e o " ) +
1 * ++ e+t ++ +
it
I\ + + + ++
Vv
?hAc gérec of histopathological chagnes. o » )
- : Within normal limits,  + : Slight, +: Mild,  ++ : Moderate,  +++ : Severe.
Table 6. Histopathological findings in the liver of mice sacrificed at 14 week post infection
\ \\\‘I\&;Slon Hylsﬁzp?ii; of m&ﬁg};ﬁ:& (c{lls Granuloma Fibrosis cﬂgii?t?;l; :Ifl'dcgg
Group . and adult
' [ 4 * 7 + o +;+ B ++4+ +7
i + + +++ 4+ +
il
v + + + +++
v -
The degre;of lﬁstopadlologicaluchagncs. o -
- : Within normal limits, & : Slight, +: Mild,  ++ : Moderate,  +++ : Severe.
oo g FA ZAHAL, 279 TS s AFLHUGL

579 Aol BFHYT C hepatica 232 LFH
YA FopF 3 Foo AF22 9 4 4o} &
# 5  1(Fig 5), van Gieson g4 3} Gomori >34 M
Al S weS BYTHFig 6, 7). VoA e 22487
AR 123 TZA By 84 43 C hepatica &
o #Ale} N33 ~7AE HolE FopFo] HAHUG
(Fig 8). IT7 VIoMe S4HI 2484 st
#EH A ¢ gtrh(Table 6).

]

ki

C hepatica & Ef+5E 53] AXF 7|Age A%
F2A AAEEA Yo Y1 FHUEI] £ 7450
U ZhdA e B Te] gA B 1 wE
W Axel Mol pAE 4749 vt gk

£ AFE ICRA vh9-2o)A] CYR AT AGAA Y
C hepatica 402 A3 7HH W) 3t HHEH &
AE B vt el AYAHQ KopFH AR d

=0 9@ C hepaticad) G A=) oMY §
obx Wal= AEsNA 73 & dimethylnitrosamine & 7}
NAR C hepatica & ZAANZ & FAM 60%, C hepa-
tica 2 7AA A2 dimethylnitrosamine 8- FA A2 A&
T 20%, C hepatica T-& GEFAAZ LA 60%
o ZA9E&E WAL, FEAEE ANHoZ Aug &
AL Bged, A8/4A) 1259 = dimethylnitrosamine-&
AN A Z C hepatica & ZRAAZ A3 Foll A 80%, C
hepatica & 7| A A& dimethylnitrosamine & ZFZ A2 A}
48 FoME 0% WAL BYon, AYAEE A
o 5 WS By s

2 AgolA AYPAHA 659 105, 145 Fo CYZ ©
A8 A A7 X C hepatica & 7HGN T T, C hepatica
#AAZ F CYZ WHL AAAZ 7, C hepatica Bt
S GEZGAT & EFA 100%9] WHo] Uete
, AEAA 6F F Hoh AP 105 Fof o] ¥
Agon), 4FAA 1457 Foj= 2Ee] Hest Rzt
2oy =27 dsolq B et 34 4

= g no

ol
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& A JveltEd, o] Luttermoser’ 7} vl$-AHTH R
oA WHo] A&stan EAAHA AAE By B1
& AT thh Aold Aol oled AdE ¥ U3
o] oj-g- 2ol A WAAA A ALEH HFF AFEZS
o) o wWal C hepatica o &1 W] A3 Vel
vt ALz d

B AgoA cYZ A& AAHAZ F C hepatica &
ZEAZ 23 C hepatica B TGAZ F CYR HY S
AA A7 L C hepatica W& ZGAF) LA E A3
WA 65 Fof W2 274 $FT, 34T, 9
=7, AN EY Ffo] yudern, &5 fFolFE
#2E Ak AFAA 105 Fo CYE AEE A
% C hepatica & 7GAN7 F3 C hepatica B Y A7)
3 CYE HES QA F L C hepatica & I A7)
oA AFANA 6F F Bk A KopFo] Ve ¥
W A e gAY AYNA UF 9 54
29l AAL C hepatica & A7) Foll A £ 3
A EE MY 248 B ANMed, CYs 9y e
A A7) 3L C hepatica & FBA T 3} C hepatic & 3
A 713 CYRE " & AAA 7 ZdME oS S7HE
SolE S #23Y 4 UNL, AY W77 A A C hepo-
ticatg ZEAR FoAN AFAEY AEFH FotF
4L A sHA et
&0} Z & C hepatica o] Yo7 283
A 02 ALZ 1, SolomonZ} Soulsby™7} 7]&
o YALAT FASHE BYL C hepatica 3
- ol CYE A 2§ ol C hepatica T 7HH Al
2o A7 FobFe] 2248 vehlle A& CYR
Fo| Aol g wegago] FAHYY dE
& 4= 9l t}. Luttermoser &= S0} W# o] HaH3
Vez A A o A5 Foz dA

Zge] 2.9E Haue F32 AT A

%
ole} g

. =
i}

3
—_

oXx
ofN n

oL ot 8
Hol Ho ot

[o]
32 W %k
e K

¢

n jo
lo
B
o2
o X

i gadca g $do] ExEA v 4% F4
ZAEY A&7 wE AR Fo] e}
Bo Feho] R3lH 7| Hof whERZ I A5 P
o] stk B AgoA A C hepatica TS T
o X o9} fA vbg o2 AHAMNA| 65

= FA9 FY BHEY A BFEHAL, 3
A 105 Foll= FA9} | 727 BFHA @
A3 AFQA H¥EF A7 Bk AEAA
147 ZoE 1S 22 333 349 Ate) 43t

#2384 U9 AL Luttermoser 7} @33 AA% 9
X3, o] AL &5 Yo & dY2Eo
o3k Rojgtn Atmd T

C hepatica 9 HE o] LA 7H4d 735 (hepatic fi-
brosis)®} 7+7 ¥ (hepatic cirrhosis) & Ab¢S ¥£§E T
G ST Ba HY B FF S AR &
Aol zpagol HAJE T, Af LA X (fibroblast)e] 2+,
Af(fibene] %3, 449 olg3}E dARZ FEHL,
DALY JFAte] T4H By FAEHE 5H2
Z 3 7Ad e 2y s n stdd”.

2 Ago A AN 67 Fol CYZ HHE AA
7 ¥ C hepatica & 7+QAN7) T34 C hepatica S 7+F Al
¥ CYR "G S GAAND 2, C hepatica T+& 7 H A
4 2lM wdFF AR R T4 o] HAHUL,
AN 105 Fol= AYMA 65F 50k AF A7
ZA o] BAFUG. AFMA] 1457 Foll&= AFAA 105
T ach g e A0 AAHA

oz ute 20X C hepatica ZHFol W A9
P22 e £74L npgx ol e AG5d
dHE A2 FF9 typed &) A B 2A 3
JAo} AxEYH S o] &3 A7t AP ojopdt
A gk B AFE C hepatica o 93 7+9) FE|
3 Wslo}l Aol A AR5 FWle 1AW FH
a3 Wl 7123 A5 2 o] g5 e} Atad

4 £

2 A7E ICRA vhe-204] CYR Q& WA
C hepatica 14 0.2 A% - th3te] P 5
A& BARE v} ZelX AFAHA KokFH Y3
7t AHAG EAHRA 242 EF 2o

fotog Zhge] R @Azt HEF FuAe
WHg 2APE] EFHsHA AR AL, Akl
B EA rxHe] SFEFEA HUH-

W 2284 LACE C hepatica TAEHY F&
F9o BT, BFT, ARAE, A4 E} EHRT
e AYH SolFol FAHUL, FobF FHd e o
o AfzAe F4d o HR3t #EHAT

C hepatica ZFIAN Y F CYE AT o] B& T
H)& Wy o] 4] g

o] 4o A} vkg-2ol A C hepatica HF o8 4
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Fig 1.

Fig 2.

Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 7.

Fig 8.
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Legends for figures

At 6th week. Note yellowish white spots and small nodules on the surfaces of the liver of mouse infected with C hepatica and
then injected with CY.

At 14th week. Note the surface of the liver of irregular appearance with yellowish white spots in mouse infected with C hepa-
tica.

At 6th week. Note severe epithelial hyperplasia of the bile duct, infiltration of eosinophil, neutrophil and macrophage and
fibrosis of mouse infected with C hepatica and then injected with CY. HE, x 200.

At 6th week. Note focal infiltration of eosinophil, neutrophil and macrophage and hepatic necrosis(N) around the adults of
C hepatica having damaged membrane of mouse infected with C hepatica . HE, X 200.

At 14th week. Note severe fibrosis(CT) around the granuloma(G) containing eggs of C hepatica of mouse infected with C hepa-
tica and then injected with CY. HE, x 100.

At 14th week. Note severe accumulation of collagen fiber of mouse infected with C hepatica and then ihjectcd with CY. van
Gieson, x 100.

At 14th week. Note severe proliferation of reticular fiber of mouse infected with C hepatica and then injected with CY.
Gomori's silver impregnation, X 200.

At 14th week. Note granuloma containing necrotized and calcified eggs of C hepatica of mouse infected with C hepatica . HE,
X 200.
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