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Influence of primary infection with Japanese Fasciola
metacercariae to superinfection in rats

Keiko Konpo and Yoshihisa HasHIGUCHI
Biological Laboratory, Faculty of Education, Kochi University

Abstract

The present study was designed to examine whether the primary infection would affect
the secondary infection of rats with the Japanese species of the genus Fasciola (Fasciola
sp.). The rats of each group (Groups I—VI) received secondary infections with the
metacercariae at the weeks, six to 11 after the primary infection, respectively. The animals
of Groups VII to IX were of use as the control of second infection, while those of Group
X, the 1st infection control.

In the Groups I, II, II and IV, the recovery rates of worms from the second infection
were very low, while the rates in Groups V and VI were nearly equal with those in the
control (Group X). The size of worms recovered from rats of Groups I, 1I and III were
smaller than those from the control but the worms from Groups IV, V and VI indicated
a similar measurement with that from each control. The antibody transition in rats after
the Ist infection was investigated with the number of precipitin bands appeared in agar
double diffusion plates between each serum from rats” infected and whole worm antigens

" of the adult. The number of bands in the plate had a tendency to reach the peak at six
weeks after the Ist infection of rats with the metacercariae, after that, the number decreased
gradually. From these results, it was suggested that the rats were highly immune to superin-
fection with the Japanese species of the genus Fasciola. '

The experiment was also carried out to ascertain whether the antibody in rats infected
with the Japanese Fasciola would be able to transfér to their babies. For this purpose,
infected female rats were paired with normal male ones. The serum of offsprings of the
infected mother rats was examined immunologically. Four cases of the baby rats from a
single litter showed clear precipitin bands in agar double diffusion plates, while none of
the same litter demonstrated a remarkable resistence against the infection with the metacer-
cariae. The fact that there is a possible existence of transfer immunity in the offsprings
of infected mother rats would be of great interesting.

#1 v 5 Fasciola hepatica \CJEZ LB TOREFMBHFER, CNETICHEDEHEE
nTWa. LhL, AVFvDAZers Y 7TiCk s OEHREST Y, ROBERCILT
BIFSRERT E VS HEE, KBUEEHOMCINTVS. ZOXFTO MoMEL LT
2, XERHA 2L ) TEROTEESHBE 72 F V{LL, TORDEFEL A &L Y TIC
& A BPRT A B~ Fldidd 5B (Thorpe and Broome, 1962; Dawes and Hughes, 1964).
SE4E, F. hepatica RS v P79 RICBNT, VWihW 5 FREEEME kI DT O ERIIFIEHTE
RICHD, BLOMRSHESNTVS. Thickd s, 7y b PYURTE, F. hepatica £ ¥
eAh Y T ONEEEY, BRIMCEEARIZTRITEL, HRBROBE, REDYHROME
HNEBEROBR, 2 oICRBADYNBEOBAKLLICLD, £OBD A 2L Y TiCk B EE
L, BEnALNB &S (Lang, 1966, 1967, 1968a, b, 1972, 1974a, b; Lang et al.,
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1967; Hughes and Harness, 1972; Goose and MacGregor, 1973; Hayes et al., 1974a, b ;
Armour and Dargie, 1974; Eriksen and Flagstad, 1974 ; Anderson et al/,, 1975). Zhod
BERBICLD, BETE, BELEILOSTICEELTVELELONERATF, THubLHRS,
B L BFENEA, BEBYHOMBESS EHEcOREBSMIREEDS 5, LORTFHRLB
BEHDIC DOV TORNNEENTLS. UL, ChOORBUIVT NS F. hepatica 1ILD0T
DHDOTHO, HEEOMBLRERL BAEN Y FYOVTE, £<ALATHEL. £
T, AEEEEXEH VT VROV TOEBNEERE LT, BT v bickd 3 BREREHEIEORT
COVTRE L. F74, ThODRET v F THERENLHHAY, BRABITTI0EIMic
WTHETOREERS ..

HE e LU FE

ERAsEL D) TR, BEATREFLOKBTRRE WL 2/ TIHAEZEABLC LS
)T EHEHE SO DOTHY, BHK6~7HLICHIB. 5 v bid Wistar King BEOHE4THH
BESITADE 100 FEAE VSN, TRTEKEEYEHECRY - FHEI L EDTHB. A 2wn
) T OWEBICHT - T, ERHEICHEY, PROKEFICHEE L = -V EEHA L ERB TR
ViAG, S v P OBERATERICEALK. x &) Tk 2 BREEORY, EBTOER
7y FEUZDWTIE Table 1 IC/RLILEBDTHB. 7 v FOBRICH > T, /INEDOYHER
ERESAOLSICEBL, BE - WIERORES S UICE L2 ER, &< CFBiionT,
EHERBETTHEL AN BonBEICONTRE, $XT2HDR54 ¥ 75 XTEF, 70
%7 ra—VTEEL, REfSiE Lk, 20%, SFCRDKE KB -4, HWRHICES
NREES v FOMEHCOWTIIE, I (1974) OoFHEICHE, Ouchterlony BiAxEREL, &asD
BRI 0 2 WBHARERN L. 55, COBIALONARELE LTI, BAEL YT
VERHBEI0RD pH 7.4 ) VESEEIR CHRES 2 — M L, 3,000r.p.m., I54ME®LTEDS
N EmEEALL (FE, 1967).
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BAEAYF YDA 2Ern ) TICLBMERS v b L, BREERS, HRORKE, Table
LICRT LI BEENE SN, EBRBEOS 5 Group [ —V 0 F v ML, HURELE 6 B
SILEDRIC, x&+wrh Y Ticks BRLEERS . Group VI, VI 40 X &, £hen
Group 1, T, Il OWREHBHETHY, CALDI/N—TD5 v bid, BH9, 10, 11 @k
I, F7:, Group X RHERLHBETHY, BREESZIALERBOS v ML, 0Th
b ERLRE I EEICHRE N, RAEERLU..

FIRSE SUICHRYE bIT, 1B SBOA 2t Y 7ERELILLECAH, FIREDOSR
2, TXTO Group TEEULTHEEEFEE, SRR EINA. Chictl, Y3 B%0ERYE
DR, 10ERE, TXTHFREOHPLERS AL, LA ->T, FRETIIHBREICOIR
Boh  BRESSFEARBCERSALY, BERROKREICLIVEECRITLCENTEL. B
Y% Zd#2 Group |~V 7250 Group X (FEEIRED 07 v FFRICE, ROZAK
&AWL WREHRD SNLcd, FIRGIREO Group VI, I, XD 7 » M T, HEBE
BEHLDDH 7. BOEREILSNTHASE, Group I ~IX OFIREELDO R TIT 50%~61%
DEERLADIAL, BREHKOETE 13%~87% OERNRERLA. 43 BERESRED
Group X Tid, HE 4 & vnh ) TREOTGHERE N, T35 v + OEICE T 5 TSR
EHBRRICI 2 ROBNBELRL L A, HEMOZRILBEDONLEH, 1.
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Table | Recovery rates of the worms from rats receiving Ist and/or 2nd
infections with Fasciola sp, metacercariae R
' No. of worms
No. of No. of MC/rat Tort:gox;lg.r&f E’Vgggms recovered from
Group ra‘t;i —_— Ist inf. 2nd inf.
used st inf. 2nd inf. : bile paren- paren- abdom.
Ist inf. Znd inf. duct chyma1 ngchyma cav.
I. Challenged 6 weeks : 10 5 4
after Ist inf. 5 5 5 15(60) 4(16)
H. Challenged 7 weeks 8 5 4
after Ist inf. 5 5 5 13(52) 4(16)
IH. Challenged 8 weeks 8 2 5
after Ist inf. 4 5 5 10(50) 6(30)
IV. Challenged 9 weeks 9 1 2 1
after Ist inf. 3 5 5 10€67) 2(13)
V. Challenged 10 weeks 8 8
after Ist inf. 3 5 5 8(53) 8(53)
VI. Challenged 11 weeks 8 13
after Ist inf. 3 5 5 8(53) 13(87)
VI. First inf. control of 13 1
Group I 5 5 0 14(56)
VII. First inf, control of : 9 3 1
Group II 5 5 0 13(52)
IX. First inf. control of 14
Group 111 5 5 0 14(56)
X. Challenge control
Killed 3 weeks s 0 5 18(712) 18
after infection
Table 2 Measurements of the worms recovered from rats receiving Ist
and/or 2nd infections with Fasciola sp. metacercariae
Days Days Average size in mm (range) of worms recovered from
Group atitseir azf;:gr Ist infection 2nd infection
inf. inf, .
bile duct parenchyma lung parenchyma
11.7%5.4  (10J* 5.2X2.4 q) 1.9%0,9 (3]
Lo 68 21 (6 9-17/4%3.2-8.1) (1.1-3,0%0.5-1.6)
13.6X5.8 (8) 2,7x1.1 (3]
L7021 (50-717)6%4.0-17.5) (2.0-3.3%0.7-1.9)
15.0X17.7 (5] 2.7X1.5 (4)
.77 20 (10,9-18.3X5.8-9.1) (2.522.8%1.3-1.6)
26.1%X10.4 (9) 3.4x1.4 (2]
V. 8 2 (153231, 6X8.1-13.0) (3.023.8X 1. 4)
: 28.5%10.8 (8] 3.4%1.5 (8]
Voo 0L (51,5-33,0%8.5-13.1) (2.6-4 4%1.2-1.7)
' 33.3%13.7  (8) 4,2%1.5 (13)
VL9821 (97,4243, 1%11.2-15.6) (3.4=5/1%1.2-109)
14.1%x6.5 (10) 5.8X2.9 n
. 63 (8.2-22) 4><4 2-10.1) ‘
I 77 14, 6X7. (93 5.5%2.17 (3 10.5%3.2 (1)
. (71-196><46115) (4.4=7.0X1.7-3.7)
18.4x8.5 (14)
x. 0 (12.4-21.8X4.7-10,0)
X. 21 3.6X1.6 [16)

(2.2—-4.6X1,0—-1.9

* Number of the worms measured.
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Table 2 KREORERFEIRENT S, TTERRORICONTHSE, Group X DX
BTELN/ 3 BSORATFII6x1.6mm THY, chid Group 1, 1, ToHcH~BE,
IO KREV. —F, Group V, V, N DRISEELIZIZAATS »7. PEPHRORICD
%, Group | —M & ENCO/BEETH S GroupVI—IX & T, FhENHLBELTH 2L, FRE
A%t Group | —1II O ®hiE, WFnd/NSWERERLA. 20X, BEREREZETLLT v
PTOBRKEN VT YORBICENTE, NRREERROAORFGICHL, BHEANSENS
iR ENL. FARBHORTH-Thd, EBESFEEEEEORICLD, RORE
KERELE2RBED N, ' :

EXSVARBEIRICE -T, BXEAVFVYEES v M B35 BBREERO #BICO0T,
A EERIT Table 3 WRINTVA. FBoucid, LD 1»ic4~6 HDF v b TO TR
(precipitin band) ¥4s, KE 1BROSILBEFTRINTIVE. Chicks s, MEEOHE
S5 v b TE, 5~6BRICHRAZRORENBATSHD, THEUBILERHDEES
EEERLE. —F, DERED S 6 B ~1LERICHREL:S v F T, BEERE 1B, oHKE
TOUBREIEORRESRENTVE. ZOBA, UBRKRTA B0, BREICEK > THEIUHASRD
FlEna L5 Edis, TULANBELD DWW band 254 5t FIERGHE 68, 7
B, SHEEKBREESZYI/Vv—7Tid, UBRKODS v b3ALNBH, ThHDVTHIC
BOTHPBEMEIL LT &, SRBICERES L.

&K,@m&ﬁivr#%%%«®ﬁ%®%ﬁ®ﬁ%%%&étb,M?vhmBKEﬁV%V
DAZENMAY)TSET>EROBRELE. 20#®, TN6DF v M EHES v P ERXREE, &
e MEZ LTEAT SR LSICLE. COBEA, WThos vt d, 2 2ern) TEEH23E
MHO2BAICHEL:. 22T, BADOFF v P 4TICOWVT, % 3BHICRML, TBHkR
EPENSECH, APOTRTICHOTUBRENHEE L. F, 2hbD7 v P ERBEDFZ 7~
PSTHICRIL, A% 3BEICAZELHY T SEF2EERORE L. 85N ROBUIRRIZS2Y
THO, BB (EEFF v b 3BSEER) OERETL ERELRS Ul /. LdL, 20O
ERIC KD, BAEH YT VICHLTEESNADES » F OUBHGRIE, €OBRBICETY S
ZEN, BULHTHLICENL, LDLENS, INSONFERPEBBICEIZ DD, 50
BREIICLZHDOH, LN RICDVTE, ESICHELATHENKRETHS. :

£ 2

5y Mk 2 BAREA YT Y HKGIC & 3 BOENEKI, Group [ —IX T0%~67% (¥i3
55%) DEERL, KHI/V—TTRIF—ELTW . FEEkSE (56.2%) i3, F. hepatica BB
59 rTHEGNTYS (Hayes et al., 1972) . ®iC, BREOBOEINERGZ, FERLEHE 6 B~
9 EICHRY L Group [ —V D5 v b TEL (13%~30%), Group VT 53%, Group VIT87
BTH -t LIchi-T, PGS 6~9BEOKBETIE, BREnCH UHEIESRNS SN 505,
1B TR cOEENHEELTWLS &5 TH 3. Hayes et al (1972) itk hid, F. hepatica
BH5 v b 0BS, BRECHT AEIEHRE, OBRERTBECRBESEN LIV AER
KBTI, A2ErA )70 1 EREES v F CORBIAREZ, BESHELD 6:A8kicE—21iC
BL. CORMEROAREREEZEIAbESE, BAEN VT VERET v b TORGHAOH
WFEEF7iE, Hayes et al. (1972) OBRSE (WIS 7:8) &SRIZ—HKT2H0L VA 5. UBAR
RS 6 BLBIORFICOVT S, BREERS, MEHRSUBROSBOBHEZRE LTS
TWhth s, % 7o Hayes ef al. (1973) 3, MEHH S VEERETORYER (215 ) TH)
EEIESROMICHBELEEDOH L L ETEHL TS,
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BAEAYT YDA SN Y TICKB BB, BRIMCREZTEELHORELE VS A0S
B UA. ZEBR 6L S 8 EICHRRELAS v M oBoNAhkE, FASHoSEE (38
D) IKHBRL, DREO/NSOEBAZRLAE. 20 iR, ThoD s v—Tick g 5 MkEess, B
BROBOERFZHTHL, RORHCHLTS, BEHRESECLETRRLTVS. —F,
BRESORBCRETEECONTAS S, HOARRKRTRIEENLVE VL EH, ROREE
TRMBBELD bEBEMD, &< Group 1, 1, IDF v r1LBSRARTRD SN
LD KHTRO REMEICKHL TR, BES v MRPRIC BE Shic RENEC EALT VA D
DELHERE N, CORBEIFRYFAIEOGEEBRECBRLTVLETHAS. RAREESHC SV
T, F. hepatica THROEREE BNTHLE, HRPICHT 3 BRED ERREDH -72E0D
(Hayes et al., 1972) .
BREHAVFYOAREAHY T SEE, Ty HCRORSL, TEMRCEHRTSE,
N HOB0Z S FMEE» S A &N, 8:Bicid, EHNHEDOYNBEICRH LN (BI5,
RRE) . COCEDD, BAEHNVFYDT v FEB~OBTEME, 5 v b CRELTEDS
BBBRTHAILMEING. COXIURDBE~OBHIRHE, BEREMH IO REHR GBS
LA5RKHEDRIC, FOoDDERMNEET 20EMICONTR, 40E A4 RBETH5. AKX
BEAYFVDIy VABERELSEE~DOBTE, DOREEOBICRBESEENSZ DL E
Zoh, SEOPRBRTHEE,» SERE A RT, REEORE» O HDICH~NT, EL /N
<, RENMMGI= AT,

Wic, BAEA YT VRERET » 105, BRXAFER~DO VDY ZBFHHIcOVT, &
T, kL. AEHORBTIR, REBERS v b1 oEZNALFI v biICBWT, BXS VAN
BRIGTRAIECAH, TERBSHEESNL, BITHEAOEENRE &N, Fascola BORHIC
BT, B STFRANOBTHAROEET 2 ARENSRENALDR, AESRILHTTHD, I
BeRs@$iE A3, Lhl, COTFMDERTR, ERHFLOIOLIEBICEETH L., T4
hH, R v P ORI S S OIS HERAL ESEEICEE LA ST A EnHRIEh .
BREIED FL VI ELSANE, ChiCBET A HGRMRD $RL < BT 3 B4EE
L, BBETEINRETHD. /F7 v TROONATUEARY, BIRED, 55 0i3ERIcK
Lh%, RRICHEBET K KREHERTH 5. ‘

E S|

h v 7 Fasciola hepatica J&{H:7 v b= U XICHWTiE, TIREUCE < BRYYcss L, Mk
SREMNBONBZCEMPESHICE N, REFHEEIOHELAOMENLENTIE. A2, BA
BEAYFVICO0T, RBESHEIESRENSAONENE ShE, BERPH, wE2NLAE K
L. TORE BEREHNVFUVEES v FIRBWVWTDH, FIRYIE 68D S 9 BB ic R
I EE T EMHEShIcENA. T, COBRIESHBRIPEED SI0ELBICES &, REI
EFLTW EERA SN, BRELESECED ONAERBE TR, RORBICEOTHEE
DRH SN, PIREE S CICHRREEROTEE O ROBEMEILA Sk, BHS v + OLBHIE
RICDWTHNTA 2 E, ERBSENS 6 8B, L OUBBMEEL, C OMMIcHkESE
DBRATHLZLEMRREINS. —~F, ThdD5 v MicHL, FIRED S 6 ~1LEIC BREER
BTH, UBTHERSTISNEC LEN<, LS | BRROSREI k~, band 3\ < 3
AL BBRMERLUA. RERT ¥ F 957 v MCHT 3, WHhWRBTHGORRER
Nk H, BRYVATKRRIBICK YD, BABEY band MEHONA. ZhEERBEOFS v b
KL, BB IBEHICA 220 h ) TICKBEREERS D8, BIEREAONE, 572 T14F
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Sy THESNANBRARSERBLEON, BACLE 00, KOVTRADETHHLH
THYV. AR IDBEEERERS, BITHRAKDVLTOMEEZEREL TV BENHS.

WEMBIC B2, BeCHAL RV LEDRE, Ba—1, £B & LOBI, B5UK
RHBTFORBRMICHL, Ob 5 BROBERL 2L,
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