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After N Digestive tra\cl:vt " Lo s Y =)
infection Cavity Woll A. M. Muscl e Liver Others Total
10 10 5[5 s0o ' 10 o 5
Hours 6 4 l:j [E] 61.2
12 | 4 1 N [ s0.2
Days 1 | 4 1 NI [ 243
2|5 a NI [| 382
3ls 0 N [] so0.2
5|5 1l N ] (] s0.4
T [ Ny 1 []soe
10| 4 I ( INNEE [] 470
Weeks 2 | 4 0 [ NN [| 450
3|3 [ [ 516
5| s | | 60.2
7] 2 [ NN [| 55.0
10| 2 [ 1NN 56.0
15 | 2 [ 53.1
20 | 2 | N 49.5
30| 2 l |\ 66.5
N 2
Fig. 1  Graphic summary of number and location of the larvae recovered from the infected rats

Each rat orally infected with 100 early third-stage larvae of G. hispidum collected from the
imported loaches.

Abbreviations : N, Number of rats examined ; A, Abdominal cavity ; M, Mesentery

: Stomach, i Small intestin : Others, N\: Abdominall wall

Tabel 1 Measurements of the larvae recovered from rats infected each with 100 early third-stage larvae

of G. hispidum
Days or weeks No. of Sizes of Larvae*
after worms .
¢ . . Body Body Head-bulb Cervical Esophagus
infection examined length width width sac length length
Days 0 64 0.56+0.09 0.07+0.01 0.06+0.01 0.16+0.03  0.24+0.03
1 58 0.60+0.08 0.07+0.01 0.06+0.01  0.15+0.03 0.23+0.03
3 79 0.78+0.11 0.08+0.01 0.08+0.01 0.16+0.02 0.28+0.03
7 84 1.45+0.30 0.13+0.02 0.11+0.02  0.24+0.04 0.47+0.09
10 15 2.30+0.33 0.18+0.03 0.14+0.01 0.29+0.03 0.64+0.06
Weeks 2 38 2.33%0.52 0.20+0.03 0.15+0.02 0.35+0.08 0.71+0.11
10 17 3.23+0.86 0.24+0.03 0.17+0.02 0.36+0.04 0.79+0.05
30 19 3.15+0.23 0.25+0.02 0.17+0.01 0.37+0.04 0.81+0.05,

* . Mean = SD mm

3)
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0.9 30w JEE CHES216.9622. 50X 1,440,220, M3 1T,
< 45+2.01%x1.45+0.15mm, TH 7z, F oA L Bl
: 13, Table 2IZ/R L7z Z&<16.07+£2.30%1.541+0.09
05 4 mm, MEAR{A1219.09+3.83%X1.54+0.17TmTH - 1
(Fig. 4),
) DB L I o kDO E
4 SHRFEEHSBHEYE L L, BHERCHEKYZA
HAHECIHERICHFEL T DRLRBE L, RIKIIR
02 4 BRECIE LI h DERIAZ LRI, BRIHEhi—
HoRbiz, HEK, FEERHB I CHEEMORTIE L O
EOVBREDOZTREIIERAKTH 72, 5 BELUKD
BE I v SRR TIZ, £IBNYHROHBELR
0-1 1 LicfE TS, BADOHELE L ciibe, BEL>D
. »HoHHE (Fig. 10) BRON, BHEmMCERYZA
006: LTuwiclihiz, £THEL, RROBELXE L T 1o,
T . . . 6) Fh b D HRIBD B ARG
0.5 1 2 3 4™ MIBREE 0 RS 3 R SR A % O R X @ 7 B O FIR
Body Length DO BbRACHI > THIPBFHO B EAEBE L 12 7T HIC
Fig. 2 Relative growth of body width, esophagus DOV, 4EH A 2 @, ILFA S EEREC X
and cervical sac length to body length of D, AMSTTETHEFEREX T -7, TOREFIT Table
larvae recovered from infected rats. SIERLEZEL, THETEROWTFROFE,L S L HIp
AFbrevnatlons . h, hours; d, days, BB XN h ot 8 ELUKEE L1 3THOBA bR
w; weeks, PIARI SR, ZOBK3ED S b 1 FI56H Hh o H
Worm recovery (%}
_A'““, N Digestive tract . .
infection Mucosa WaII A Liver Others Total Oviposition
— v T v v T v
20 10 | 10 10 20 30 40 5
Weeks 1| 2 ] | [ 293 ND
2| 2 ] | 34.0 ND
3| 2 | [ s3s8 ND
4| 1 E 44.0 -
5[ 2 [1 310 -
7| 2 0 ] [l 405 -
12{ 1 ( 13.0 +
14| 1 I 1] 23.0 +
19| 1 | 195 +
Fig. 3 Graphic summary of number and location of worms recovered from infected piglets

Each piglet was orally infected with 200 advanced third-stage larvae of G. hispidum recovered

from infected rats.
Abbreviations :
Muscle of abdom‘nal wall and diaph
B8 Stomach, = Small intestine,

4)

N, Number of piglets examined ;
m ; ND, Not done ;
Others, N\\: Abdominall wall,

A, Abdominal cavity ; M, Mesentery ; Mu,
—, Negative ; +, Positive ;
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Tabel 2 Measurements of the worms recovered from piglets infected with 200 advanced third-stage larvae

of G. hispidum
Weeks No. of Sex Sizes of Worms*
Miccion exammed worms o0 Body  Headnulb  Cenvical - Esophagus
1 28 4.84+1.23  0.33+£0.05  0.22+0.03  0.44+0.07  1.04+0.12
2 26 8.26+2.31  0.52+0.17  0.28+0.06  0.61+0.11  1.42+0.30
3 106 10.80+2.28  0.70+0.16  0.34+0.04  0.68+0.11  1.76+0.33
4 8 9.90+2.41  0.68+0.17  0.33+0.02  0.68+0.16  1.61+0.35
5 1 M 11.28 0.87 0.47 ND 1.89
3 F 10.56+1.55 0.90+0.15 0.45+0.02 ND 2.04+0.20
7 4 M 10.59+3.75 0.96+0.16 0.47+0.03 ND 2.24+0.05
10 F 9.44+2.73 0.90+0.16 0.43+0.09 ND 2.05+0.06
12 6 M 16.96+2.54 1.44+0.22 0.52+0.06 ND ND
3 F 17.45+2.01 1.45+0.15 0.53+0.01 ND ND
19 9 M 16.07+2.30 1.54+0.09 0.57+0.08 ND ND
5 F 19.09+3.83 1.54+0.17 0.61+0.09 ND ND

The worms recovered from the piglets in the period from week 1 to week 4 were all larvae.
The worms at week 5 to week 12 were pre-mature or young adult worms.

The worms at week 19 were adult.
* - Mean + SDmm, Abbreviation : M : Male worms, F : Female worms, ND : Not done

mm

11 1

0.24

Fig. 4

1 T LI T L L T m
0.3 05 1 1.5°¢
Body Length

Relative growth of body width and esoph-
agns length to body length of larvae recov-
ered from infected piglets.
: W, Weeks,

Abbreviation

JRoBEH A D B, EPGI2366TH - 7chy, 12BHIC
B3BLWA LickedEiRLicE Z A, BHEmMCITE
(HEpR 6 &, MERUR 2, HERBNR 6 &, HERHK
m3E) oREIREEhc, Ficfbo 1 BiX80H H
IR & 7e b EPG 1292 TH 722, THUBEL4E
BoOHIRE TRIFOBEE ARD LRI o7z, LA L
HBROKRERBEEC 4 £ (HRR1E, BERHABAS
) OREBEIFEL T, BHoO 1 FIZFRKC 8 EE
I o RINOBEH AR, 848 Bicix EPG 233801, 1938
HOEHIBEE204TH 0 34E (R R22E, Rk 4 &, B
KPR S E, HERPRER IE) ORkR#ER LR,
TR BRI R

D3 v F ORBHEKEVAR

#H IR ERABA LIS v P HLEEER X OHERN
TR RS #%3-50 B2, Evans-blue D I I 4
HABRE XN BHEN S -1, SRE56, 128F/EIC
BLTIL, HLOPHRIIFCZOBRFHN I 0 BEHL T
Wiz, Y E# 6B BEE 0 BRE LIS LTIR
YHRBAC L AHENA LR, BERECSVWTLIRA
FDHREED, X HICHE TRCRERTELCDLD
LAD LA, TS SR EEOME E E B
Th o1 (Fig. 5). L2 LERICHHEAFED D\ ITBIT
Lz Bbh s HERLCIIHREDHFEEEK, HFHEkD
MR s pEARE I A, ZOFEEIZI2RME TS

(&)
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Tabel 3 Oviposition and recoveries of the worms from 7 piglets infected with 200
advanced third-stage larvae of G. hispidum

o Ovposiio Adul or young sl
period (days) Min.-Max. Males Females

5 _ 4t 3t

5 _ 3t 3t

; _ 1t 1t

. _ ot 15t

12 56 28 36-366 6 6" 2+ 3

14 80 1 92 0% 3t 1 0f

19 56 77 3-380 22 51 4* 3

— , Negative; EPG

, Number of eggs per gram,

* ; Adult worms; T, Young adult worms

BICHHZE L fe o1, T, SFERERA £F 5 MIFNR I,
HEEBLhDIRVBESAOND L 51C/edh, PR
(ZFEZR R h -7 (Fig. 6), FiTI32-3@ BicHim=
Mm% R FREY S UMRER RD bhch, ik
B IR oo, Y S A BIEEES e LR
HEGROMMSA RSN, 3BLUMRETIZRRYEOAZFE
#oHm»ERD N1 (Fig. 7).

DB DIRBEAREF T R

IR LE | BETTTIFRBCEL TV 58, B
fEi22-5 Be it CGREIEEVER, TOBEXHEL T
B, AREFHNCIE, 288 TldOFIREDC g
LNERRE SRR A O S MIRER LA DHh, EH
I THEE T, PNERBREC D HFEREY S MRRE
D, REE Bbh s R FMaomiEg LB
MBaoHBL B, 3BETIE, BREE,HEFE
LEETCET 55H A 5h (Fig. 8), REFAMICIT
IFERER A £ 5 AR O BES B Shic, BRIEEC
FEEREFRA LTV 5RO REIC b HFBREKY 45 Mas
BErgEIhi: (Fig 9.

% =

E#£05 (1985) (24E#30H 4D LWDH % F &K 8 HHIC
v b BENR L ARIBREA D R 3 % R D 35-50%
REOFIIEEBENCERELIZLZA, TD5H6
EARIA B U, R #®84F 2105 HOEIKR%:
Tote 2B WERE GHTE) %18, FHROUFHESEE
TRV LTHA7e LIRBERCLD 55T L H
Gl K -ETF (1986) 2V a v bEBE 300
HIShAR2T5E R £ %1.5» ADFRICEORBRLE IR LD
A, SARICIZHEFERICHRIIARE L, SR TREEET

(6)

B0, FIMPHRIMKRBEEBNTIREL, BliLis
D3Rz xR, —F, rvivvalmo®E I
SENBKICRRYT 5 & D4 (Golovin, 1956 ; Dissama-
m et al.,1966; Daengsvang,1972; Wang et al.,1976) %
H5,
SES v b TORPERTIT, SHHRITELHITHLEEE
EEL, MEECH I REENERS Y R THEH~B
L, HANSEEI2IALUE»SRBD ORI, Fi, 4
KTkdHsrs, Kk, MECOB» S LEHEAKRE S
n, O LEECE R R Y FE L TR
EADMROBCHIRALSHZERRLTWA, HR
SO R (G. spinigerum) DEEHRNBITPORFTOWVTIT
IhETRKEL OHE (R - 1953 fEAK - 1957 ; )|
- 1959 ; AR - 1961) AH 5B, HE (1953) (2 HBSH
ARGBROGANBEEX26HH X DADTB, EED
MR O RGHRDF » FERPERTILIZE | BRFIE®T
1BEAEDYHENIBEEYZE L, HESRERSE &
TI-3EET TERBBHRCBIT T A Z EAH L,
i otz (Fig. 1), ¥45 v MERTOHRBOREY L
&, BYE# 3 AUKRIOE BT TEaR kB Y &
3, TR Lok, REKIOBBE FTOHERE
T HEBORFTISHEL R LIc, ICHH (1984)
REIA N Y 2 vHEROFEORE IFAGHHRE S » IR
P, BRHHEIS-SHCER Liciihx 4 3% g R
LEZ, hRCHT 2608, HEkE, HEE, AEK,
HERORBEXHMBERCY TIDIZER, ZhbD
BROREIH L THBREEXTHIEEHREL TV
b, EHZOBBEERLIEAKETD - 1. '
KIEFBEANORORERPERTIZ, 2 - 3BCHTT
27.0-39.3% & 12T EHRD 1/ 3 A RIS BT L7z,
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Figs. 5-7. Histopathological findings of the location shown by Evans-blue technique in infected rats.

Fig. 5. A larva of Gnathostoma hispidum migrating into the muscular layer of the small intestine at day
1 of infection. The inflammatory responces around a worm were hardly seen.

Fig. 6. Liver at days 7. There is massive round cell infiltration in the intralobular tissues.

Fig. 7. The advanced third-stage larva surrounded by the inflammatory cells in the muscle tissues of
abdominal wall at weeks 3.

Figs. 8&9. Histopathological findings of the infected piglets.

Fig. 8. A larva penetrating the serosa to the musclar layer of the stomach at weeks 3 of infection.

Fig. 9. The anterior part(head-bulb)of the adult worm in the mucosal layer of the stomach of the piglet
at weeks 19 of infection.

Fig. 10. A molting worm recovered from the stomach wall of the infected piglet at weeks 5. Under the
sheath, the worm morphologically reaches maturity (S : sheath).
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EXPERIMENTAL STUDIES ON GNATHOSTOMA HISPIDUM FEDSTCHENKO, 1872:
MIGRATION AND DEVELOPMENT OF THE LARVAE IN THE RATS AND PIGLETS

YOSHIMASA TAKAKURA
(Department of Parasitology, School of Medicine, Kanazawa University, Kanazawa City, Japan 920)

In order to clarify pathogenesis of Gnathostoma hispidum infection in man, experimental infec-
tions with G. hispidum larvae to rats and piglets were carried out, with special reference to migration and
development of the worms in the animals. The early third-stage larvae were collected from the imported
loaches (Misgurnus anguillcaudatus) from the mainland China. The early third-stage larvae orally given
to rats began to penetrate the intestinal wall and moved to the abdominal cavity within 12 hours after
infection (Fig. 1). The larvae transiently invaded the liver and finally moved into the muscles of the
inner wall of the abdomen 3 weeks after infection. The migrating larvae of 10 day infection were about
4 times larger in size than that of the pre-infection larvae (Table 1). In the infected piglets, the majority
of the larvae worms began to move into the abdominal cavity after living for about 3 weeks, and then
invaded the stomach wall. The worms lived finally in the stomach wall mucosa and reached maturity
after 7 weeks of infection. The worm recovery rates from piglets were constantly about 50% at 1 to 3
weeks after infection (Fig. 3). The worms in the piglets markedly increased in size from 3 weeks and
reached maturity in the stomach wall 56 days or later after infection (Table 3). In three infected piglets,
the G. hispidum eggs in the feces were detected 56, 56 and 80 days after infection, respectively (Table 2).

Morphological observations and measurements of the worms in both rats and piglets were carried

out and histopathological findings were also presented.
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