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[f)ik%E O 8 Gnathostoma hispidum Fedtschenko,
1872 RO BEEICH AT MM T —n v %, HET Y
TR 3 A+ 5. FIMTRA L TEOFEEIHEREN
TWihol. FEICR->THE, A, BEFE» O
BASHTZ R a v Misgurnus anguillicaudatus H»%
FHRGEAREh (FEHf 5, 1981; FAH O, 1982;
K5, 1982a), ZOEBEGLORER, KI5 (1982b)
12X VXU TREDE S AR R R LG Sk,
40, FH0 1 ANRHTPEARLIE L HET 28
Ny, HLLOLEROSMHIR L ShTWSFEED L
A AF TELOTER @EKRY) TERIOICHD
NIoph LEABTHEMSE (SEM) L~V T Ml
{TRolk-.

HHE L UVFE

g ARSEFIE (PED) ERIEE D S0 B OKICH
SR LT W R i CH EE SRR A A dURTFSERT I
BRESAL TRV ) v BEEZERTH 5. FBHIHE
1, M2 pT (P 1 1 34FIC R & ROPEERIC VW) T24
BRI ThiA L =Y o L7z, 20ml 2 LOVAIC
15ml Ok LR B E AN, FHTHULIEET 28EL
3 AR U CRBIRE OB 21772272, LAL SEM
RELE LTHEENER TR DI d5ER X
H#EETHore.

FFB (ERIKZEEARFE N EHE) CREEROK
BAEOHEIUT RS s vicHEET s nhshz s v
D AMKFEFHFELERE P GRHRFEERELE
W O b [EE SRR H A R SR

MoRYes s, 1~20A%T v POBRANL2LREIRL
Yl ERCEARELTELNZLDOTHS. v
K a U ERETHRR L O TN OBREE P RTE T
CTHEPOMALLAEES L0 LBbRS. FIRL
TR HUHE ST, o5 b 1 ENREHE=E» D> SEM
RKE o -5 shiz. REHIFRORE TG #10% &
L=y VEHERITROK.

LLICRENT 1% A4 % X v 7 B (Millonig’s buffer
solution (pH 7.4)) T 2 B EEL, 72 —LFk
Fic X ik, EiEEA Y7 I—AVICEHRLT, KRBV R
P CER SRR TRoMk. 208 Ay F—a—T 4
VBT X VR LT JSM-USEEAEH (SEM)
X 0 IEEE1SkV THIE L.

#w R

REENE DT A<y v EERTHED KES
#19x1.0mm (fErPgeir), M 49 21X 1.5mm, 23X
1.6mm (&) Thofz. FHEEKOAE £13FI600X
180ym (HE), THEKFEE I3 125 DFHERSA R b h (Fig.
1), $0KE X355 % BEAHE THRI15.4X5.3um, $D
W3 Emdif] <d 5 (Fig. 3).

HREBIIZTEER DT < B 2 b AR % THRighiicip-o
TRMAEET 5. WEIORMAIAT OB Jedias 3
ST 2L D%, KEESHKIBX20um TH DA, B
HOHEIFIBFHE HAL 22 Y (F947X 26pm), Fedi b
5 ~1043lk & 72 % (Fig. 5). Eaffin§E10~11% H ik
HICEH U 7-55LEE (933X 23um) % 1R 6h,
OJEE O E#dsETH 5 (Fig. 7). BHEI#EICRS
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LMo TREIE S &Y (104X12pm), FHUSEN
343k L BN, B T LIZEOHROLDONEL
CEW (Fig. 9). FRRIHES 1/3 {1 0 Bl i3 Jeim 2 43l &
Y, OO bEY (115X 5um) 25,
Fig. 11 {3 OEMRD 2 FUk 2R AEE N2 T
B LIzl dR0En R s, RRRETERTRTO
BBl (K965~80X 2pm) THAEIICIR > TEBAET
% (Fig. 13). ®BMICE 2 LEHIZE» {5 (35X
2pm) (Fig. 15).
BRAKXFTHRD OEBRMICE LN, BIEICHWRE
(CUFAHRPERR) I HEL1PE T, REER O KEIH
17%2.0mm (IS, 1982b) Th-oi-. FHEHKOKEE
#1520 X 200pm T FEERFKIE I 1% 9 FIDFHEEKSIN Rdh
(Fig .2), $nKkZ X135 5% BT TR 16X6.64m,
OISR TH 5 (Fig. 4). FEBITIITERO T
%5 h DK E CIREICIR S TRMVBETS. K
O EIFTROPEED S O LR, FHEkOT SHF
2 BARRTINL/3% T 13 L < £{k+ 3 (Figs. 6, 10, 12)
2%, PRI TR T S TRMAREH T, BAICEDI
Lzhi o TREIZE N 72 % (Figs. 14, 16). SHILFHEIZ
FIRCEREIOHEI0~11FIBIC 1R bk, FREICHEH
LT3 (Fig. 8). A¥BEDHRIRICITFI25~35X 2um
OBEEHAR b (Fig. 17), =DM Fig. 18
(RED CRT L9 4 HORIE; BETERN, R
BHERRE OUGRE D 7o DD 4 FHIIHER TE edo7e. B
FEIIAE &H35um, AR TRF—2RICHEEL, PR
i3z R E, FEOEK (F15~20pm) 3R <
BThs. PEECHRMIREHATVLE ERHET
SOl L HORALFE LR TER» o7, ki
LFEKEOFER LT, b X 5 i EREMER RO
K# Figs. 1, 3, 5, 7, 9, 11, 13, 151Z55% L, AFRPEME
BB EEFCEOM % FfFR T Figs. 2, 4, 6, 8,
10, 12, 14, 16iT5RL7AS, RITREN B X IIC, &K
& ICER IR bhiholk.

rhEREMERL R IZEI LT SEM THIEL & 25, KB
DOFRIIHED L D LR TH ok, MR AERME E
THEIR (J20~30x2xm) Tibh (Fig. 19), ki
1t RATENZED b, BET 3 EcEbI
B0 1 JHERIC fEsR+ 5 = L3 Wi T boJz. Fig.
19DRENTTRE v 7o fliE R S HALE IR L7z b D)t
Fig. 20 IR THHE TR E &4930pm THo7z.

PN A E SH60pm T, 1IcIIErRoh (Fig.
21), FPREITIIAZ &H0.7~1.2um D R REWVEE
DIENREA RS bz (Fig. 22).

z B

B, HRTHREShCEHD R0 Eic 0 E Y
(Miyazaki, 1960; Anderson, 1964; Le-Van-Hoa,
1965 ; Miyazaki and Dunn, 1965), % OfEFEE I O
FEMAL, RO - 54, HHLHEONE, BIFOHE
BERSHE EOEEREHIERICRO TS, Th bl
RFEEPHEBEIC IO>TREHRINTVEA, HFEL~v
TOBERIRHRLZALHY, SEM L TOHMA
BHECEHLEEZOND.

AEBIE L -hEERBE RO SEM I X 8%
B ABEFIO LD THS. SEBES RO K
DENZhOEAICBITHRE S, BRERIXEFHLALD
I (1955), Dissamarn et al. (1966), Daengsvang
(1972) OMWEL—F L 7. 7=, TEEO LD LE@A
K awh b OFEARSh &K IC RYEER RPEL,
1982b) L THABhizpi e # SEM & A T EHE
BUTRER, REAMCENBD AR MOK. SH
SEM %5 Z iz k> TROsL kg, SILHE
DIE, B, HEORILFEDRE, HIIOREHET L
BT s h 7. HoRILFEICEHL Tk B
(1950), FH (1956) iX K v v &5 0 HAR HE 0 BRI
IxtOAFEE R, Rifi (1956) (THME D HR B &l
BB L, PRk 1xoEE2RY, BILEL T
HLTWD. 46, BT ROMERIRIC S RERICHLE
NI LN, BHIZIEZ7 23y K (phasmid) #
¥%LHBDT SEM @ H DEETRMETEY, SH
BREOREICRLOTRAFLERIAL, 4HEDHITE
FOTFTETHS.

MIIREICIT K E $590.7~1.2pm DR/NARR TR
EWEEOMEMER 238D b, APgED IIDREIC
1Tk E X0.8~2.3um DEWKIREAR S, Frirx
26 0 T130.8~1.6pm THIFE & Y R0 (FH - {8
5, 1970). BAFEOHITAE £0.5~1.0pm, K/NRF
TAREHTHS (Koga and Ishii, 1981). RIS 1 &
PR EEEER Fe v 2SO RICERT 5.

4E, SEM ZAVWTHIBSEnRE28E L), h
LOEHRND, SHTRENWTWS FY 3 vIcHET S
SRR RO 9 b o 1fRIE R ERERREE D b L FEO b
DErEILNS.

F & B

A O %I DT SEM L _ATHEL 7. R
FHIFEOKRICHRBRE LT WeRR (1, #2) T,
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HWHRICE VREHMERI L7c. A RY 3 vicE4E+ 250
BHROERBLD LELNRB L) conTh
SEM THIE LK. L LICHEALFEIHEN11~125)H 0
IS 1H D, HEEARE A G LT, Rz
KOFT SHFH BEKRIE & TR TBEL,
HKITIEW & & A O3 < %l 3 ~10831Th 5
D%, RRTERL/BAHE T e 2 ik b A B, R
B L2 Y, ZHMMERMIE CHETS. BRI
M L7ZRAFEGROh, ZoMBEEEHE R, LT
MRBHHICZE DB b, FRRYLIC X v B SR
BERMEORT S 3 = LAEBERBEICX VTS
7e. WEED S OOMREIRIC L RBILFEI B HH, 0
B E R . IRREIISED MM » &
n, ZOFEIT F e v 2O ROFHICELT 3.

MERdichbicy, HERHHELZHVKkE Tul-
ane University @ Dr. P. C. Beaver iC{E# T 5.
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Figs. 1-15 (odd numbered), 19, 20 Adult Gnrathostoma hispidum from China.

Figs. 2-16 (even numbered), 17, 18 A male G. hispidum obtained from an experimentally
infected pig in Japan.

Figs. 1, 2 Anterior views of the worms with head bulbs bearing 9 or 12 transverse rows of
hooks. X 75.

Figs. 3, 4 Sharp hooks about 16 X 7um in size at the fifth transverse row on head bulb. x2250.

Figs. 5, 6 Cuticular spines bearing five to ten denticles lying around the anterior quarter
regions of the body. X750.

Figs. 7, 8 Cervical papillae situated between the tenth and eleventh transverse rows of spines. X 750.

Figs. 9, 10 Longer spines (about 94X 16¢m to 104X 12pm) bearing three denticles situated over
the anterior third regions of the body. The middle denticle is much longer than the lateral
two. X750.

Figs. 11, 12 The tridentate spines turn to two-toothed ones around the anterior third regions of
the bodies. X 750.

Figs. 13, 14 Single pointed spines (about 73X 2 ym) at the middle part of the body. x750.

Figs. 15, 16 Single spines decrease in size to 15-30 X 2//m at the posterior part of the body. X 750.

Figs. 17, 18 Ventral views of a male terminal end covered entirely with small cuticular spines.
Arrows indicate caudal papillae. S: spicule. X150 and X 300.

Fig. 19 A female extremity also covered wholly with cilia-like spines. The whole naked
area indicated by an arrow is caudal papilla. X75.
Fig. 20 A caudal papilla. High magnification of the naked area indicated by an arrow in

Fig. 19. X 2250.

Figs. 21, 22 An egg (about 60pym in length) with an operculum, collected from the uterus of a
female of Chinese specimen, and the shell surface having many pits (about 0.7-1.2pm in
diameter). X750 and X 7500.
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' Abstract |
T s
SCANNING ELECTRON MICROSCOPIC COMPARISON OF ADULT
GNATHOSTOMA HISPIDUM FEDTSCHENKO, 1872 FROM CHINA
WITH A MALE GNATHOSTOMA SP. OBTAINED
EXPERIMENTALLY FROM A PIG IN JAPAN

MASATAKA KOGA?Y, YoicHl ISHIIY, HIROSHIGE AKAHANE?,
AND SHOU-PAI MAO®
(P Department of Parasitology, Faculty of Medicine, Kyushu University,
Fukuoka 812, Japan ; ¥ Department of Parasitology, School of
Medicine, Fukuoka University, Fukuoka 814-01, Japan
® Institute of Parasitic Disease, Chinese Academy of
Medical Sciences, People’s Republic of China)

Gnathostoma hispidum Fedtschenko, 1872, has been found among pigs widely in Europe
and Southeast Asia, whereas until recently there has been no report on existence of this parasite
in Japan. Since 1980, gnathostomiasis has occurred chiefly in western Japan among a considera-
ble number of humans, who had eaten live loaches imported from Southeast Asia. Examination
revealed many gnathostome larvae (up to 1 mm in length), encapsulated or not, mainly in stom-
ach wall of these loaches. Larvae, about 3mm in length, were found encapsulated in skeletal
muscles of rats orally given the larvae collected from the loaches. The larvae from rats matured
when given orally to a pig (Akahane ez al., 1982b).

Comparative scanning electron microscopic studies were made on adult male and female
G. hispidum obtained in Chana and an adult male worm obtained from a pig experimentally in-
fected in Japan. The head bulbs of worms from both sources were armed with 9-12 rows of hooks
and the rest of the bodies were densely covered with spines which varied regionally in size and
shape. Those immediately behind the head bulbs were small (about 43X20xm) and had three or
four teeth. One pair of cervical papillae measuring about 33X23um was situated between the
tenth and eleventh transverse rows. The spines between the anterior quarter and the third of the
body change remarkably their sizes and shapes. Around the anterior quarter regions situated the
stumpy spines (about 47X 26um in size) having five to ten teeth (Figs. 5, 6), and they progressively
increased their sizes to about 105X 12um bearing three teeth with middle one markedly elongated,
over the anterior third regions (Figs. 9, 10). Then the spines immediately changed their shapes
to those with two denticles up to the anterior third regions (Figs. 11, 12). The spines with one
denticle followed the two denticles ones under the anterior third regions. These one toothed spines
entirely covered the rest of the body, the size of which around the mid-body regions was about
65-35x 2um (Figs. 13, 14) and the spines with one denticle gradually became smaller in size
to about 25-35X2 ym (Figs. 15, 16, 17) up to the posterior extremity.

No differences in surface structures were detected the males from the two sources mention-
ed above. Eight caudal papillae had been found on the ventral surface of an adult male light-
microscopically but only four of them were detected due to shrinkage of the specimen by scann-
ing electron microscope (Fig. 18). The papillae looked elevated from the tegument where there
were no spines. Female had two caudal papillae having no spines on a ventral area. The egg bore
surface pits about 0.7-1.2¢m in diameter and had one operculum.
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