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¥ praziquantel & triclabendazole % 45 L, N
HUIOBRAN & B ERAE, BERIRBLE A i, &
L, WHEBAEEIT 708 2 AHBIKD TR A S
N7-DT, HWiLEd 5.
L7 S ey S

EERIMHH L22INYd o — 2 o MekE 6 51 (M5, M
1) T, $TRBEZBILET, #EMNHRENBRAE T,
BRI+ NTRETH - 72, IR O meta-
cercaria {ZHEWRBULIN N OB TERELL 72k > 49 %
) (Conocephalus maculalusy DARFED & 57 BEFR 4 L,
I 3 9IC BO B OF2500MH ) metacercaria ¥, |l
F 3 HHIZB O BOFK4000M O metacercaria ¥ W&
HAKE & QIR TR I3 Y- L 72 (Table 1).
metacercaria 5 R EMNHINRAEE L 2g DEFE L
S00ml D= —i2& ), K 200ml #ME TR

My 5. :m%ﬁjﬁ&%uox vy aDI L#%ELT
?IJO)E B, W EI0DHEE R, LiFOM
BIETAH, COBEE 3MEEZ L, KISHE 2%

1}]\%2;f' 1500rpm. 5 ML L, 2ml 25 L, L
HEEThH 2ml OB L CRAIL, 20HER
0.05ml #HE~ Y MIEbh, ZOhOmKEEHZ,
ZOHE208E L% EPG & L7,

Metacercaria D442 RINOHEM % 3 L, EPG
D200 ~300DBF 1T, 2HEIOER R 5 7.
Praziquantel {2 L% % 2-cyclohexylcarbanyl-1, 3, 4, 6,
7, 1lb-hexahydro-2-H-pyrazino-(2, 1-a)isoquinoline-4-
one T, b 9 1#® triclabendazole 121k % 6-chloro-
5-(2 - 3-dichlorophenoxy)-2-methylthiobenziamidazole
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Table 1. Experimental procedure
No. Goat Sex BW No. of mocul?ted Prepz}tent Dose of anthelmintic
(kg) metacercaria period
1 Crossbred f. 32 2500 96 control
Saanen
2 ” f. 32 4000 *
. , . Y ] plaziquantel
3 f. 34 2500 90 40 mg/kg
. , plaziquantel
% X : 2¢ X
4 f 31 500 100 10 me/be
o Triclabendazole
5 4 m. 23 4000 101 15 mg/kg
Triclabendazole
” . 2 92
6 { 0 4000 15 mg/kg
Remark * ; The animal died 26 days after inoculation of metacercariae.
m: male
f . female
CpNesy EERER G RID BT, AT R ME, AR
. \ S(° . ., . . . R - .
L\Ir" qu NG BOWMY BB NI0, BHEETR LD -7 H
N Cl MERTE 5% Tl metacercaria 4% %5 B & B3+

()=&—C>
Praziquantel Triclabendazole
Fig. 1. Chemical structures.

THh, FhEhofbrtaid Fig 1 (L7
) T %. Praziquantel {3 2 8D 20mg/kg H

WA 2, FRO8E4- L, triclabendazole (2 2 SOOI
2 15mg/kg Hw % 1 BIFEOHYS L, 28HEiRE L

7o oG th, ARERIRRRA, MLEREAEE, R, HIMEK
¥, ~w b7y Ml, HEKESEZRAL, 9H

T, HHE 1D AGKOEBENDNIRAE Z 1T > 72 K
ERepgbts L7z 29I Iz HIMe L, 4 SRS H &
BLO3THBRICEIRBUMA L, &k L 7o, BAT R
PR L. SEE10% M E L <) SIERTRE L,
Lol g 74 L UMBEY L, H-E R, 7
Yo B2 e U T phosphotungstic acid-hematoxylin,
azan, PAS, Van-Gieson, Giemsa, toluidine blue % ¢

Kt m i L, WEARSARI A T o 72,

& S

1. RS LU MRPARER S

RE B X M2 BEA M #IE Table 2 (2R L 72
MY ThHDH, EBRHRMG, T NTOLFETAEBRIEET,
FRERBY 12 metacercaria x5, BUIBRHRER S LB
BEIAON 7. REDFTBIZL > THA L,
No.1 & No. 4 DAVEILIE A S LD 572, MLEF
¥4 TlE No. 3, No. 4 |28\ T, metacercaria %5

Hik, HEEEROBMA A S-S, RKIZL 2HE D
Py (WA

2. MEANRIPRE

FERRIAER L72IUE, ¥, KAE, metacercaria fEII
Bl e, BENICHIIOIR S NS ETOHE
(prepatent period) (& Table 1 {Z7R L7280 Th 5.
prepatent period (& No.1 T9 H, No.3 T90 H,
No.4 C100H, No.5 CT101H, No6 TI92H T
95.8H T& » 7. ¥ L metacercaria FBEL%190 H Al
%12 EPG #%200~30012:# L, ZOKH T, ERR#EE
%45 L 72 %% praziquantel $5-8F & triclabendazole %
HEED /NIRRT RN EPG O R Fig. 2 (IR Y
THhb. T&bbH, praziquantel 58 (No. 3, No. 4)
FHEMERA T, X581 EPG A%100~2000 & D43, #
H2740~3460 & 22 ERWINL, # 4 H T THINA
AL, 3 HFZICRBHEIIEAD L. ORI
RSN HINEZF 0T & A EATIERINZI L, S0M
MidAEH E 20, BRARD L <13 ZeMdk o #5 hp
T& - 7. Praziquantel £ D RE RO HLA4134%
GHAB LY, HAHOBAT, No 3 Tid82.7% &
83.3%, No.4 Ti374.5%L74. 1% &% L {@h 7.
WA T, AHE2S IHETORE, 1 A HR®
AT, BRICHUIASARZ B2 8 H 7205, [FEAL
HPIA A LN VAP S, BRlishifond 72 & a8
7.

Triclabendazole £3/5-# (No. 5, No. 6) (2f8 5 %% H,
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Table 2. Body weight and blood analysis

No B.W. T.P. Ht RBC WBC Differencial Leucocyte Count (%)
: (kg)  (g/dD) (%) (X10Y4l) (/) N L M E B
a 32.0 6.4 40.0 1624 11200 53.0 44.0 3.0 2.0 0
b 28.0 6.6 28.0 1343 19500 53.0 45.5 0.5 1.0 0
1 c* 24.0 6.0 21.0 1323 8400 49.0 495 0 15 0
d**
e**
a 34.0 7.6 28.0 1570 6000 47.0 47.0 1.0 35 1.5
b 33.0 6.6 24.0 1327 9000 19.5 79.0 0.5 1.0 0
3 C 31.0 6.9 19.0 1203 8800 24.0 72.0 0 4.0 0
d 30.0 7.0 18.5 964 9800 220 75.0 0 2.5 0.5
e 310 7.7 21.0 949 9600 26.5 67.5 0.5 4.0 1.5
a 31.0 7.4 39.0 1913 11400 24.5 73.0 1.0 1.5 0
b 23.0 6.6 28.0 1444 13400 355 63.0 1.0 0.5 0
4 C 215 7.3 24.0 1380 10800 40.0 55.5 15 2.5 0.5
d 24.5 7.2 27.0 2388 11200 42.0 53.0 0.5 4.0 0.5
e 255 7.2 27.0 1452 12000 45.0 51.0 0.5 4.5 0.5
a 23.0 7.0 29.0 1449 5600 46.0 51.0 3.0 0 0.5
b 21.0 6.9 26.0 1312 8000 46.5 53.5 0 0 0]
5 1§ 20.5 7.8 25.0 1451 6000 59.0 40.5 0.5 0 0
d 21.5 7.3 235 2367 10800 54.0 43.5 1.0 1.5 0
e 215 8.0 26.0 1337 6400 45.0 51.5 0.5 2.5 0
a 20.0 7.7 32.0 1231 11800 35.0 585 25 3.0 1.0
b 19.0 6.4 27.0 1191 10400 43.0 51.0 0 6.0 0
6 ¢ 18.0 7.1 235 1138 10600 46.0 27.0 0.5 24.0 25
18.5 7.0 23.0 1143 12400 36.0 34.5 1.5 25.0 3.0
e 18.0 8.2 29.0 1257 162300 45.0 44.5 1.0 85 1.0
Remarks
a; before infection with metacercaria N: Neutrophils
b; 102 days after administration of metacercariae L; Lymphocytes
¢; before administration of anthelmintics M; Monocytes
d; 7 days after administration of anthelmintics E. Eosinophils
e; 30 days after administration of anthelmintics B; Basophils
*, 165 days after administration of metacercaria
* ok,

; not determined, because of its death

BeH, DTHPIIEPG DLEREDVAELND, FOHK
BELVEMEIAS Y, 1 B%ICI385ET0 EPG
WZd &0, FLREHILEDSHNT, triclabenda-
zole D/NEREIE |23t B BRHGH Fid A S e b o 7.

3. RIEFARE

No. 1 U3 Metacercaria ¥ 496 H #% |2 BAF (2
RO AH LN, 16THRICHIEELRL, LD
T, EHITHB L. BT A2, Bkt s 2
L, AEEIRICHEM 2 ST AYEAE L, SRR IC B M AT A
Lize, HIEICEHO/NEREE RE % R, -+ 158
LB L RATED Sz, MBI E LT
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RS FLBHIR B X OBRIEAIS A BA 3 T, R A8 1 e
L, WfBEER, ) 2 3Bk, 79 X<#ile, MRS D
ZEBHRONTz. FLBEENIIEROBE L7 b

M A2 7z, BEATREDONIE L 7% <, B O
ML DRI I b T 7 <, /NSRS (LR OB 5t L
TWAHEMTIE, RO R L) % A58 A4
Ml L, 20O EREHLE L Th 2
EXAHLH 7 BAY FIRMIRIC H-E T, 1)
INHFIRMOE 3L, T4 L SR B AL D
MR ZA T 5 KMOMEL, Wbw b globule leuco-
cyte DSREO LT

No. 2 [U¥ Metacercaria 4% 5 & 70 B 480 (2 B8 48 %
W L72DT, HEFRIZEY, YIBEIT- 7057
FE L, FET L 7. Metacercaria #4526 H ®mT, AL
CHEIBR L7 BEBR A, CBIE S bRk 2L,
EUT, BREEAON o7, MRS Tl
BT 200~270 X 110~ 135 um DFEHIF O HKHS 1
PEFDAh LN HIRDONEE R R ETEROM
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Fig. 2. Effect of anthelmintics against E. coelomaticum in goats estimated by EPG.
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HOEKDIZ SN 722 Eh s, EEEPHARILE

lfl X7 metacercaria 7HHE L, B O FEE % Iy
, EREEENIGELAZ L IEHETH 5.

No. 3 IU¥: Metacercaria %590 0 TIZEFEA B
RO HEHEAT A S, F Dk praziquantel & %45 L,
319@‘:@%5&@?’"%ﬁ‘/‘ IR Lo, BEBT IRk %

HH D S /N O RN 2 Uil S h, €D
mmlmimﬁttiﬁf,wmm%wbotut#
HIBE L 7o, s ain R C I BEE I Aiidzo o h
T, WE LR OIER, BEEEE A LN
No. 1 llIFEoxBRIZIL L, #EET, *ﬁﬂﬁiﬁl/ﬁ’%tiﬁx
AR L, SFERER, ) oNER, 77 XMy, HlRkER
DERFEAH SN, BEBEORK G L, No 11l
FOFNICHL, HETH L. MBI R L
Z DB SRR A,
INEE RS n{f&@ié_—tﬂg%f AT TIHBIERE L A S
n, FOEMIT LY B OTER S A b7,
Globule leucocyte B ERICSEEB L, N,

V) SERDB A S T

E ORI LIZIZ b A b7z,

No. 4 U3 Metacercaria $£5-100 1 £ 2 B AN H
BROHEMASHA 5 4L, praziquantel ‘f’i%37 SR AN I 5'd
Max L, S/, BEREERO T 2L, #il2 5%
PLoAAF ik & i AR SHERE S 5[’5115]%0)36 -
LI EEWL A TH L. MMIRRA T, AT LK
DOFLHVIR, BREE RIS S AL/ h%, HHEOD No. 1
It L, ®ET, EREOEBRNBEZEIALONT,
HilEE AR e L, @k EafmkEk, v oo
B, 779 X, HUSIRAIA SN, NEERES SR
RHELCIBRER, U SR O AR S, R
d%@ﬁ“%@wmuNoam%nkhﬁf%of
B LRI A S D globule leucocyte O IR I35 &
Thhtrolzdy, M, KBOMELEZIZEZALN
7-.

No. 5 W3 Metacercaria ¥ 5-#%, HIHEMAT101

H#% T, triclabendazole ¥%5-37 H (&I ZER UM AL L,
HR L7, BRIk 2L, RRMET, BER

BEERASHCA L, FOEE DS EHBOEFREI R &
n, ERBghE D 57z 2 EAVHIRE L 7o, AR RY P
BT, AN EoRTA LR, BE EEOR
SEAK, BRAEARRSTEEEE T, MOMAL b R, KRR
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Table 3.

Cytochemical properties of globule leukocytes and mast cells in the

pancreatic ducts of goats infected with E. coelomaticum

Globule leukocytes

Mast cells

Hematoxylin and eosin

Phosphotungstic acid hematoxylin (PTAH)

Van-Gieson

Giemsa

Azan

Periodic acid-Schiff (PAS)

Toluidine blue metachromasia pH 7.0
Toluidine blue metachromasia pH 4.1
Toluidine blue metachromasia pH 2.5

red red
black black
yellow yellow
violet,blue violet

red red

+ +

+ +

+~+ +

- +

+ Positive reaction

RHOIHEIE L, aFREEK, ) CREK, T XN, Al
BROBMED A LA, DR CRRORAEIC £ 5 IR
R, BESOZESE, HLAHNIHS, BEEREEPI O

BREOWIIIETIE L d - 7o, BEAS g gl()
bule leucocyte 25 HUHBL L, /N OFEEEF 12 4 22
HH.

No. 6 I Metacercaria %% %, H190 ki 2392
H%IZA SN, triclabendazole #45-31 H £ I EYRR Fm
ML, UL ERRskr 5 R AR BEE 2
AL, #Ers ?fﬁﬁ(@d‘?‘f’ﬁ‘?‘%ﬂ‘%ﬁ‘*ﬁf h, BK
BENRD LD o 722 EAVHBE L 72,
BRAS LR DFLGIUIR, BRAEAR IS RES ¥ T, BB AT 2
REE L, offEsk, U oo3Ek, 79 X<, dlsko
RIEA S, BB O SR OB T, N
RERIAS TR O IR SE TR ) e lg L < b\Z» 5
frbd b, F720 v/ EOFK S &5, No.l,
No.5 DA EFM L Tz, B I SUZ 2E KD
globule leucocyte 2SI L, /i, AMic & 32
LN,

Globule leucocyte (Z DT

BEALEIT BT, BRAY B, BB & LTl s
WU YN DM 2 8D, H-E $(0C, WMo
MR T FF - 70 KBIOHRLASINBLL 2. Bk 1Z globules
TY9um DWHEEATAHED, 2~4um O granules
AT HODNEET, 135 A EPEW LR HIN R L
WL, PICRETNICEDIAAZ LD b A LN,
RIS T 6 Bl B0 5 i
514)\(%’5:&7,) &, No. 2 OB L) & 8 OB

BAZIEINBLL e s 7275, WA DB e 5 e
No. 1, BEHUI RO A 537 No. 3, BRIz B o & 5

T 72 No. 5, No. 6 DFSE I EICIE S %20 5 h,
Bl st ’)dJ'/I\‘(/)Ef?)o 2 No 4 IZ@AHGED S N7z Glo-
bule leucocyte DI BLUI /MRS, & <120k & gy

globule leucocyte T,

— No reaction

AL 09T HL T g,

EBMA BB Z LM OENTH L. KRR
MAFME L Table 3 1275 L 7238 D C, mast cell |2 L
EDL L CHLL TV

£ =

DAWE DN H 4T % eurytrema X Eurytrema
pancreaticum & Eurytrema coelomaticum @ 2 ¥& A5
5, Eurytrwna pancreaticum (I N & 2 B (BT
R IO AEL, L TAERL D, IR L
KTH DA, Eurvtrema coelomaticum (18 ArEicie L,
HLNET, SUEABEE O A £ TRASFAET L7
O, ECIIBEE OB GIREED SR fe, B

T DM o FF LK, PUtE AL 73 niclo-
foalan, hexachlorophen, bithionol, bithionol sulfox-
ide, thiabendazole, piperazine $ 25l S N 7- 235, &
WTHHIENMESNTEYNY, INEBEEIZNT 2
BHEOMEIELLOF F UV~ AL L hEsnr:
cercaria @ in vitro ER, A TIRYEERSY, HRK
RAEDBRENH BIZHBE WO w1
AL, AiBIOBEEESIBICLT, AROHH LR
WAL TN, R ?"7“*7‘%‘ PSR CASF (WARINY A 73
¥ D metacercaria 545 L, WHRIKEFH %, BEdkE
% f7 5 /2. Metacercaria 'Tx 4-1% @ prepatent period
I290~101H T, HI00HAH L EZS5NA. prazi-
quantel 55 1 ~ 3 HRlicb 72 b, EPG D a#E L
WA A b, Lo BEHREIAS KRS T, Sk,
BEACHARIRHK, MEL, SRR X
AVERIRDMBUIER DR, REDORIEIZL - TH
SRR R WAL= R icS = =% (I

Triclabendazole (2 Boray {2 & AUIEFFEESE D BR B (2
MEDH D EBE SN TWEY . NEREE I L ERR%)
RPEZHNI2OT, RE &GI8 Lo,
& A EBRHBI R D o 7o, AN & B IC
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LEMERIIRELLALDOEE L LN A, -} prazi-
quantel OFMEIZES LT, Muermans Hi3<¥ 7 2 L'N
4 % praziquantel ®F O & ETES OB G

IDm%WnL,%h%n,mm~mmmymf%
HEWELTEN®, praziquantel (3% 41H & B &)
BT, INEREEORBEICR LB L TV A E &
EzoNhb, FRLI Eurytrema pancreaticum FE
HPEORBRE 2 MIZE L, BRI & B R WW‘H\d)‘

HBURAET, FERRD W“meﬁﬁﬁﬁﬁﬁ
ﬁwtﬁ&fwé“.ﬁﬁﬁfiWEL&mﬂn&

BRAERE RS S C, MEEHEORES A o0, 9

EHPR R L0, RKOEESR L L7200,

HEEMEOERIZLALDTHA ). REBEOKS

WA OBE 2 L IFROOBEE T s8I
2K L, praziquantel %5111 fmgﬁﬂfﬂﬁ@}ﬁ Y (Vs

&z BEJE P OAS GCHIMOBE 7 & L IIBMGR ¢, K
KA BARER B D AR B & '%“X_ bihb.

HI2E o BESS F R B L 72 globule leucocyte (4l
AL AL 33 T mast cell (ZHIBMEATKD & 1
7o OB TSR R OB 1 2B I A A 5
N NUEOSy, Ml R, SR % o fufk
DH LRV LEIZb AL, L Zvdhoy;
nﬁﬁﬁw#.%mﬁwuﬁan&#ot
11 globule leucocyte @ # it O T, globule
Cyte DFTERFL 1L subepithelial mast cell T, 415

A RIS ORI B L ) globule leucocyte 124AL
L, F7° mast cell & globule leucocyte O EHIZHLIA
YEATHAEVDRTVAY, ZORIETIYERIE
KOBHENTH RV EBRTW LY, SollEo
G285 T, globule leucocyte @ HiBLIZ/INEZFEbE O 1&g
CEELBENOSH D Z LML TH LA, FOIX
FNZOWTIRAYWT, TR OLEDNH L.

Gregory

lt‘ll(‘()-

3 ¥

HOIIEEFHL, FoHHF) LELRN
F4EHE 0> metacercaria % $%%5 L, prepatent period %
Fe381%, praziquantel, triclabendazole O 2 FHH O Hnn
DERRRERZIT - 72, RHRITKROB) TH o7,

1. /N B metacercaria ¥ 5 & O prepatent
period (Z100AFIHATH - 7-.

2. Praziquantel % 5B 13455 %, EPG OS2 #i%
R RO L, IR 1 AR R
PEE D, #1HAKOEHBKT, BEAIZIZEALR
FizH ST, A LB L Tsh, KRy
BAGED LN

’

3. Triclabendazole $% -t (3 4% - % EPG D41l
EHEFMNT, H1HHEOHRT, BTN EERD/E
{FdifRAsle S L, BRURUL LD B a7z

4. /NN G VO BEIR A LAY i D FLun
A%, WAEECEA R T, RN & BT, AT
PHOKE RO IEEIECh L. T L, SRty
YD B B AU BERS O RERE O NI RERE & 2 b BEAY)Y
PHOFATHEO B MIL M Th - 720 AT L glo-
bule leucocyte 5% LB L, ALARILAAMFEPE 35
[E1 470 O mast cell VZHEUPEAR S M7z,
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Summary

Six goats were orally inoculated with about 2500—4000 metacercariae of Eurytrema coelomaticum
collected from Conocephalus maculatus, and then continuous fecal examination for the egg of the fluke
were made. A goat died 26 days after inoculation and many young flukes were seen in the pancreas.
Five goats showing excretion of the eggs in 90—101 days postinoculation were used for the experiment.
Two goats were treated orally praziquantel 20 mg/kg for 2 days, the other 2 goats were treated with a
single dose of triclabendazole 15mg/kg. A non-treated animal was served as control. Those goats
were killed for pathological observation in 31—37 days after the anthelmintic administration. In the
goats treated with praziquantel, EPG increased remarkably 1—2 days postadministration and thereafter
continued to decrease. Most of the excreted eggs were noted to be degenerative. At autopsy, only
few flukes were observed in the pancreatic duct. In goats given triclabendazole, no significant
decrease in EPG was recognized, showing as many flukes in the pancreatic duct as in the control
animal. These results indicate that praziquantel was an effective anthelmintic agaist Eurytrema
coelomaticum. Histopathologically, the affected pancreas revealed papillary and adenomatous
proliferations of the ductuler epithelium and of interlobular connective tissue. Numerous globule
leucocytes were found among the epithelium of pancreatic ducts in the affected goats, which presented
histochemical properties similar to submucous mast cells.

Explanation of figures

w

Fig. A metacercaria picked out from the abdomen of Conophalus maculatus.

Fig. 4 An immature fluke, E. coelomaticum, in the pancreatic duct of Goat No. 2. H—F stain.

Fig. Flukes, E. coelomaticum, in the pancreatic duct of an untreated goat showing papillary and
adenomatous proliferation. H-E stain.

Fig. 6. Severe proliferation of the epithelium in the pancreatic duct of a goat treated with tric-
labendazole. H-—E stain.

Fig. 7. Mild proliferation of the epithelium and severe fibrosis at the periductal tissue of a goat treat-
ed with praziquantel. H-—E stain.

Fig. 8. Eggs and giant cells in the affected pancreatic duct of a goat treated with praziquantel.
H—E stain.

Fig. 9. A fluke, E coelomaticum, in the pancreatic duct and mild pancreatic lesions of a goat treated
with triclabendazole. H-FE stain.

Fig. 10. Many globule leucocytes containing metachromatic granules among the epithelial cells of the
pancreatic duct. Giemsa stain.
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