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Summary : The aim of this study was to establish an experimental model for fas-
cioliasis in rats and to investigate the relationship between immunochemical changes in the
blood and histopathological changes in the liver. Experimental infection with Fasciola sp.
was established in Wistar rats of 5~9 weeks old. Direct evidence of infection was obtained
from ovum positive stools, which appeared at 8 weeks after infection. The findings
suggested that the parasite had matured to the adult stage in the liver. Additional evidence
included an increase in the levels of GOT and GPT at 3 to 8 weeks and similar increases in
LAP activity at 4 to 8 weeks after infection. The raised levels of GOT and GPT reflected
liver parenchyma damage caused by fluke infestation and elavated LAP provided evidence
of fluke migration into the bile ducts.

Marked increases in specific antibody levels were detected by ELISA as early as 1 week
after infection, and specific immunoprecipitation bands were detected 2 weeks after infec-
tion. Antibody levels reached maximum at 8~10 weeks after infection. These results
suggest that the ELISA method could be especially useful in the early diagnosis of experi-
mental fascioliasis in rats.

Direct histopathological analysis of livers at intervals after infection demonstrated that :
1) metacercariae of Fusciola sp. mature to the adult stage in rats ; 2) invasion into the liver
by the parasite occurred between 2 and 4 weeks; 3) migration to the main bile duct
occurred between 6 and 8 weeks ; 4) pathological changes in the liver caused by Fasciola sp.
in this model were similar to those described for human fascioliasis.

In conclusion, the present studies have established a useful model for experimental
infection with Fuasciola sp. in 5~9-week-old rats. In addition a specific micro ELISA for
antibody to Fasciola sp. has been developed for the early diagnosis of fascioliasis. The
process of invasion into the liver and migration into the biliary tract was monitored by the
measurement of serum enzyme activities release from hepato-biliary foci.
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Polystyrene microtiter trays were coated with 10 xg/ml of protein at 4°C for
12 hours in buffer (0.05 M carbonate buffer, pH 9.6 ; 100 x1 per welD).

Plates were washed three times with PBS (pH 7.4) containing 0.02 % Tween

20 (PBS-Tween).

\

Test serum (100 x1), diluted to 1:100 with PBS/Tween/0.2 % egg white
albumin, were added to the test-wells and plates were incubated at 37°C for 60

min.

Plates were washed again as above.

reaction.

N

Conjugate (100 u1) (rabbit anti-rat 1gG-peroxidase conjugate) at optimal
dilution (PBS/Tween/Egg albumin) was added and left at 25°C for 30 min.

v

Plates were then washed finally as above.

l

Enzyme-substrate (100 x1) (O-phenylendiamin -+ 0.05 % hydrogen peroxide)
was added to each well and left at 25°C for 20 min to develop the color

v

The reaction was inhibited by addingiIOO u1 of 3N H,SO, to each well.

Absorbance values were measured at a wavelength of 500 nm.

Fig. 1. ELISA procedures by indirect antibody assay.
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O EHEOEMEL : YV 2+ v vl v 4 (F 1 F 5
v 7 5 65500 D IR AEHREYD, 10 ug/ml DEHRE
b X 51 0.05MRBAy 77 —(pH 9.6) THI]RL,
= A h 100 wl & 4°C 12 RS cREMEL L.
®0.02 9% Tween20 0V v ER#% & & 46 K(PBS ; pH
7.4) T
QRIS OERIN | BFL L i FFEFR g h o R
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PBS T 100 f&FHR L 7 MifE % 56 °C 30 5 EIFEEML OB
100 w1/well At 37°C 60 5 RIS X € 7e.

@FF OB

OBEFRDOHMEICHES XL -DEFINCER L fo
NAF v E —CEHH S v b [gG v v F i (Miles #
)% 100 ul/well A 25°C 30 HHEEIG X 2.

@F5 L.

DEBRL EBELLTCO-7=2=Lvyo7 IvE
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C 20 FEFta s e,
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Fig. 2. Changes in ELISA value during experimental infection in rats.
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0.080(18 &), 0.525+0.085(20 &) & %tk 9~10 @D
EREIVETET LA DD 0.53 §itkoE - 0.D.fE
FEBRKETRO 20 8 B F o L T (Fig.2.).
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TSR IR S s by o TS, RS 2B B LI
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(Fig.4.).

¥, fEEICEDT 50 EOP X hicFFENOE
&, BEOWEME, 159.0+0.5 xm, 83.3+0.4 um T
Bt
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WA Uy B8 5~ 16 B HITIZ 65 % ~T70 % & 75» 7. IF
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(Fig.5.). FERER (Bos) i ZREHETIC 1 %R TH » 1223,
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Fig. 3. Results of CEP after infection of Fasciola sp.

Each left well contains Fusciola sp. extract
and each right well contains rats serum.
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Fig. 4. Fecal examination.



(592)

Neu.
Eos.
Mon.

] ]

|

Ly.

| —

Before 1 23 4 § B

I
H

%
1007

il

504

—

1 8 0 12 14 18 18 20

Weeks after infection
Fig. 5. Hematological changes following infection with 30 metacercariae of Fasciola sp.
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Fig. 6. Percentage of eosinopil after infection of Fasciola sp.

EOBIEZM BT, B 10D F v M OWTHE L
1z, Ff#E ELISA, RIPEE X b FHERE ORI %
MEFR L7, Blb, ELISA 1w X 5 O.DfEIXRLE 1 BE
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2. GPT & : GOT A#, RE3BEE»LAE®
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Fig. 7. Mean serum activities of GOT in rats during experimental infections with
Fasciola sp. (% p<0.05 3% P<0.01 3% P<0.000)
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Fig. 8. Mean serum activities of GPT in rats during experimental infections with

Fasciola sp.

<0.0DKERL, SEECESMEICEL, XEFED 20
KUkt L60KU Ef3fELiooteh’, ZOHITET
L, 12 B DERNEHEAREIRD b kol
(Fig.8.).

3. LAP G | RYB 4 BE X v EMEFBR SR, 8
BRI -7 cEL, }EHFO 150 GR.UH L, 210
GRU.LAEP<0.05)EAL, ToBIIETOMEM%

(% P<0.05 3 P<0.01

RLUTH, BEE 10~16 BT NBHL v 30GRU.
BEE R LT (Fig.9.).

4. A/GH B4 6BE L v AEC<0.00DET
L, 10 BRwix1.22 £7eh, zoHd 16 @E T THR
HI0EBEOETYRDL(Fig.10.). 20 A/G koH
HiETE, 6:BELKED Alb.0BFERE T B X O Glb.
DEBLEFAL B S D TH -7 (Fig.11.).
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Fig. 9. Mean serum activities of LAP in rats during experimental infections with
Fasciola sp. (% P<0.05)
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Fig. 10. Mean serum A/G ratio in rats during experimental infections with Fasciola
sp. (% P<0.05 333% P<0.00D)
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Fig. 11. Mean serum Alb, Glb levels in rats during experimental infections with

Fasciola sp. (%3%3% P<0.001)
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+———— ELISA
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Fig. 12. Summary of clinical profile changes in rats
infected with Faciola sp.
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W R bh, HMmBCEEM AT ORISR b
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nic. HoOBERR <X, 74 79 v, FOEREFER
B THEL, FEIEWVICEIEEL T\

Btk 6 B By, oWl L-REEL Bbh
BRI REYEL, FORRBERIEREE 74 7Y
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ENC M 238 B v re. s 10 38 B i F A Tk
RBL, FOBIIEELTRY, FELX > TUIFEED
75D DG DG Tunie, Fie, BEEEIE L ORGHMER:
BEXRET, 57 v P CRFAEELIESEL TV
Fidbote. BYdR12~16BE T3, FREOAD BIX
WEEIR IR Y D BLERBIT S A » T o (Plate 1.). %7,
FEEOHREE B < EEL T e,

JFFIE o SR B R AR ST R

JFRIER Rt o FFF G D IR AR AR 2 192k % Talbe 1.
IZHRBIE L 7.

Btk 238 B OFF OMBRFEMFT R T, FREABT
FOEFEC L o TOERZ Shic s Bbh b5 %
T XEEEAR b hic. ThbEFERCE WK T
RAL, REDZE - KB LS EBbh3EHONFH
FaSESER 3 X OHIMAFRD bhvie. $EROFEBL IR
B EBbh s R0 Biie, EWFEE#RD
BREYRDL. FORABCRFRRABEL W
(Plate 2.).
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Table 1. Histological findings of livers in rats infected with Fasciola sp.

weeks Effection Hepatic cells cell infiltration bile duct
after No. fibrosis
infection of rats necrosis regeneration  neutrophil eosinophil proliferation
0 3 - - - - - -
2 3 + - + - - —
4 3 ++ - ++ + + -
6 3 ++ - +++ ++ ++ -
8 3 +++ - +++ ++ ++ -
10 3 - + + +++ +++ ++
12 3 - ++ - ++ +++ ++
16 3 - ++ - ++ +++ ++
+  mild + -+  moderate +++  severe

ks, FEEHDHFRE~NOZEALLRELEbhS
P afc X - TBEESh W, ¥, 2V Vv v
IS EALROBERR b, RELBbh
% EEFE B BEE 3 % BRIRP Kupper cell 1ZfEA L CTuie
(Plate 3., Plate 4.).

Gt 4B B IR o RiE & Bbhh 5 BRI E
BRL T, REORE L L b IFEEOBB IR
L, FrLVHEE Bbh b EFRE ORI M X OFF
MR OBEIER T, Z OEERICIIFH MRk O®R
BEREETH - . Fle—oBEIRE cIrx <k
DEIE L & D IHFFHRNLELBD DN, O RECHFR
KOBRERDY, ThbidRE L L 5 TiiEoEE
NRDd bt (Plate 5.). 7'V v v KEIIFBRERORHE
PEEE C/PNERMMEEBROEELHA LM E o Tk,

RYut 6 38 B o O R BB SEIE I b b
SROFMEOBEET, £ OHVRE &L Bbh bR
TRFOELELLUHAMMROBELYIR B X 5%
BORBEBOBEENR LN, —MoRE L Bbh 5%
BABC > TtBEISRTWEE. —F, HILVWRELE
b BFT TRl O EEIER M I & ST A Bk R
BERL T\

7Y v v REFBREROMEMREE & T/ NEMKE
ERROBEENSZ S h—HC/NEFEORMENR L.

Y 8 H MBI, FLVHRE L Bhh 5
WHERL Ieh, HvREE Bhbh 5 EER I
xRN LHEANROBEIEY, ThboREHE
BHEDOWAENFEE CTH - o, FFRL B s gz
THHMEDORE B ICI3% < OiF BBk, REECREL Tk,
B R 3/ NEE 23 E I T e, — B FFNEX
Bikwcie b Frfifan % BB v - T ie., BE
P B U 7o FRIE 2338 B vtz (Plate 6. ).

Bt 10BE, 128813, FogilrEcET
L, #EEBRACIIFES OO BENEE T, BE
KR/ MBI 1234 LB D BEREREY OWE 2R
7o F/NERIRA AR CE T MEINEDBER LR
» bt (Plate 7.).

RRYett 1258 H, 1638 Hicid, FoRE 0Lz Eic
EA, HEBIATREE R £ IFRFRORERE
FROUEERDI. FEXEARBELLERECIZZ
DERO—HIZEENR b h, BERRECETHHS T
ZILIBELEABoOBENR bR, ik 2 IIRF
BBk D BHE, BEAFZOIE R L OVMLE O EREEE
iR (Plate 8.).

=z =
FFIEEAE 13 A B3B8 %5 4 iR (Parasitic zoonoses) & L

Explanation of plates
Plate 1. At week 10, the main bile ducts of the hilus showed a fusiform dilation and contained interleaved adult

Fasciola sp.

Plate 2. Histological picture of the liver at week 2 in a rat treated with oral administration of metacercariae
of Fasciola sp., showing a fluke with cell infiltration in the subcapsule of the liver. (HE X40)

Plate 3. Histological picture of the liver at week 2 after the oral administration, showing prominent inflamma-
tory cell infiltration with liver cell necrosis. (HE X40)

Plate 4. Higher magnification of Plate 3., showing remarkable cell infiltration. (HE X 100)
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KBRIY T v - FHEE O SEBEIFER I X OB

TERERRBTHA.
[FFIE] 1%, Fasciola hepatica \o5- % b 7cFIGTH
D, BABYE R CEE IS AT, Fasciola

gigantica DTLRE & ZF—8F B RE7 S O, F, hepa-

tica & F, gigantica & DHEEIIED CTH L HAFL T
HEIhTw» 6"‘”

KB FFIEE 1 A B O B I R DS H0 b U B 4 B
i,
ciola sp. L ST LI ERNT 5.

FFBEORE IMRBEERI LRBEFAN L KIS
A TORBRRRMHAET e A/ 7554
(Lymnaea ollulla) % HE LT 5. EER LB S
L, HEPB—KE— e A€ T 5 H A >IKFE « BEREE 1
37 IELELbRTE DY, FFFEE RO LR E
¥THLMELED TRV Y BV T,

ANDREGRE, 2V, I avHelots, fallo
DFEENLTORONRA, vyoEFoERICIS
YROBAL ENRE 2 RT3,

BB O BEM T A NS, B HILEKESR
EEIBATIE & LT 6 SEMicbie D, 4 BTIEAE OB BB
DOBEETT, FORELBICHE L T &0,

4H, A\BHHBEOZNICIE, KEME, MEE
(LEEtREs, RIMBE DTS, %< OEEENBRIEN
BIREh, ThLERHALUThhA T3, EEL T
BRI Rl ELISA @ X % 4 FHBHE O B 2 M 0 B %
PO WTHRE L CTE 4. ELISA Xk 3EE0

CWREREHINTT 285G, FEOBRRICH 5 PUAREERT,

RBYc 5 IRRBELEERT Rt X ORI B2 =R
X VHMBNERD 1. FFIEE T 5 ERBEEY E L
TAIBTIE=Y R, FRBICWUERSZ BT
B0, Sy b ERAOLEHERIZEAE RV Ty FIZiX
FRMEHMELD D FFIEORRERAEY & L CTTHEI IR
& BN TV,
ARFEDEETH B FRMFECRLTHERT » b
PHWTRLERPEBL, T v P COERE e T

REEBEOWRMICH Y, 4H, HAREE Fas-
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BHELT B e RBERENBWILE, MK X OFEEOEH
EHIRE, MBELFRER X OREEIRELERL,
FHERGCHE > 5 » b ORBICE T % R 21T -
Fo. T v b TOKBREEYT, Rajasekariah 5 DFEHAL
TBEBR L OS2 F A n ) THROBEEYS L 12LT,
IBHFIOLBEDS v P RFERAL, BEA LD

Y 7HIE30EE L.

4 8% CHIE T, FFEEO RN ELISA 2714
THRAVE L LI TW5, LaL, ELISA X 58
EEOBKCIER LR OBRE, BE, TSR
ChDiREE A LR, PIRISHEREEZA VS D2%
oD, Farrell B ISR E LR L b
FRDOIE S BR D o e LT 5%, SEFEETIES X
D7 IREEEDOFED 0.1 %R A TR 26
U7, Hillyer 5™ IHR 0 BEMHLEHEHRE T 10
ug/ml T4°C, 1BOBEMLRBIFTH ol LT
5. E#E 5D ELISA I X 54 FHEE OB W9 TRIED
BREETW50T, 56 S BHEMEEREL 10 xg/ml
T4°C, 12 RERIEM{L L.

KRz, FREEZ w7 ) vOBEELTTH B,
Hughes B2 FFERGG0RE 7 » 7Y VIidIgG 23
OEGEBEDDEOBEL D, S, T vt OFFIEEE
Pitk#w IgG v A CHEIE L.

ELISA % i\~ 7c BRI T IE B iz 2\ T, Levine
(1980 Bk = v &, KB L L CFERNLE LAV
ELISA @ X % fuffifi ik gigets 2 AL LR L, 488
ME =2 ThotebTBLTWA, Lhl, EREMEL
T~ AT, B 4~5BHUNICE S AR L, B
FEBROBYHBE L FE VIV EBIT 5.

Hillyer(1979) 513 8 :B# D 5 » + THIE A £ w1
# )7 15 @BF G T - BRER T, BRpH4BEC
ik ELISA 12 X ¥z bR L, ERKTRORY
#® 12 BCLHMAEMO LREIEBE I Wi EHEL T 5.
Singlair 5126 BED 5 v + THIEA XL H ) T 6
1E#E kgt 16 Biw ELISA 1 X 2 (i 125

Plate 5. Histological picture of the liver at week 4 after the oral administration, showing the necrotic area with
infilammatory cell infiltration surrounded by thin fibrous tissue. (HE X40)

Plate 6. Histological picture of the liver at week 8 after the oral administration, showing severe fibrosis,
regenerative nodules and pseudolobule formation surrounded by fibrous tissue. A fluke is seen in the

main bile duct. (HE X 40)

Plate 7. Histological picture of the liver at week 10 after the oral administration. Necrotic lesion surrounded
by thick fibrous tissue and bile duct proliferation are seen with 1nf11ammatory cell infiltration. (HE

X 40)

Plate 8. Histological picture of the liver with a main bile duct at week 16 after the oral administration.
Prominent cell infiltration is seen on the wall of main bile duct. (HE X40)
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SED 9BE(ER DRI U5 BRERIDDOS v +
THIEA 221 ) 7 30 EEE TT - BERYEERTO
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FEFET L, EBRIMTF Q68 X 0820 8) 3¢
ARWHIAEfiZR L T e,

Levine 5291% CEP, mII0#RI B L TH D,
CEP i3I~V AT 2HEE LD, vy F T 4BE X
h B3 % & ~<T\w 5. Hillyer 522% CEP T, Ra-
jasekariah B2NiA 7 &4 v = —ECHIBERES v
BG4 258 B SR R R0 T\ B, i Hillyer
BEIIREHTIE A AV CEP TR 5BHECBE L &
HABRRT 5.

SEOERBL(ER DD T v + Th CEP iw TREG
% 238 B DR sk 2B L

JFiE D prepatent period 2o\ ~C, SEERREGYEAER & 7o
ARBEO—E L THRSMBRETH 5. ELO,
Fasciola sp.DEBREGEKE € 58.2 HIcEFF I RINY
BHEL WS, RPIEKE T, RIBH ¥ cofiffoRk
LENLDOIXTT H, b EN-TDDIX102 B THoT
EDXRT W5, Levine B2NERINE, < v A TRYLE 6
~88, KRTI~10BIHEHLALELTW5. Ra-
jasekariah 5%, S v b @ prepatent period i 57~
60 HT, EIREWAFFEOKRE SIR—HTHo T &l
NRT 5.

SEOEBRER(ER T, IDO 9EER X 0580
7 v b ORINOPEICRYILIE, &R BE LA DR
it 8HEET, B LD UWBHRKIZEZTDS v b TR
DOHEEZ BT, BEl S Wi FHERIFORLE « @&%H
FLIcHER, BARENEFasciola sp.) DEREICA S d D
TH ok, FFEOREIRIEIETH- 1.

FHERRGIC M 5 RIBIME O BIMEROE S5 T Y v s
HROEGE S BELSETL, FHERAEYE 78E »
BN, FEAER b Y 4~5 BB i3 mL, ¥10%
D HIEE e FFERGICH: 5 KRR O mEHERic>
W, RPN, FRERESRITIZIE 10 B L L
RCW5. SEIDFERIE Rajasekariah 570 fFiEIC 5%
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Dl EofER, REFEOREETHHECHEIMRLT,
HBHER O 7 v b T O FFERYSEER O TTREME 2 SRFE X
i, Fies v b OREERIZ s\ T ELISA I X 5
B REFAIHA D B 7 0 LR RINEERCEEE T, D
RS I 1 I FABR 15 % iE (Eosinophilia) 23EH X i, BIFD
PRt 2 HERR S B BEIC IR R RICEL, Tokd

=

B\ PG O FFfE TR bivie. BB ELISA X 5%
BB IR 1B BT Ch - fe. FTERR
P £ 5 FFiRE# & © 1%, Sandeman H2V23 5 3E T,
Bulgin 2% X 08 Wyckoff 529034, #KRFHONFK
RTCEFREFRBEH LTV 5. ThbbifREREE LY
BEBR L BEREThThAIEL TV 5.

SEIOREL - FFEERERE TR, GOT LD
GPT OEMHEIELE 3 BHLEEPC<0.0) LF
L, Rtk 8B HE ¥ Tk LA ¥, HB#EEO 2~3
L inotedy, FOBIMET L, Y 12 BLIE ISR
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L, 11 BB CIHET Ui &R, PREHEE L y-glutamyl
transferase(y-GT)IC KB X h, BRG 78 EF L, 15
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Bulgin 52134 FIEfE C gamma glutamyl trans-
peptidase(y-GTP) 2 &St 56 HIc ER L, zo%E b &
2R L L BTV 5.
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TS 20~90 H oz, GOT, GPT M LFH
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7.
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