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ANEFEABERRET 07 250 & LTUEWERIZS
fil, v 7=V YT Fy K, BILRE EiEE
FERAR ELIFINTE. TAHEVWTR OHEEN &
Gnathostoma spinigerum Owen, 1836 D& 4 o7
BI5L&hTw3 (Miyazaki, 1960). FEICHVTH
%2 WKELMEANEE THRAT L, <013 ) HHgER fo
FECESTEZIEZ L, @, T (WarvF—) O
ERCZISTRETSEZEARE, W O00HamRirE
LLTEBBIUZO—fiz X2 THRRENTE R £
DRAIEIBYD—RE 2LV, ITE TIXEFEAITIER]
PHEENDICTERLLAOTV

LALEE FTHAZHRLELTRY s vOoAERICER
H+5 L EbLbNB2HEARE KL EEDS, 1980 ; &
M5, 198la, b ; JbE 5, 1981 ; thilis, 1981 ; #iF:o,
1981 ; fipk s, 1981), IChCERE SRR LD K
YR LBbh b K¥ a3 v Misgurnus anguillicaudatus
BEWFRLBASNZLOT, BRSO (1981) &,
wE, FE»LDO FYa VICHARSEERWHL, L
b T oGHE, UEIER - A (1950) A0 Ko
aUDRLARDTEREARICS BN, pRgh/hane
WO RBRH AHELRE L7z, THEESREARCW R
OEHLWEARS A SNIZAREEOH D Z L, AR
PADBIC A NEEARELHVBELZ LAY, BEE
IR E B5x .. L LEABROSEIZSB OB T
TREFTRVDT, ZORORBEEED ) DRERYE
B2, W< o OB THE ICRA bR TV .

HEH 5 IX198L4E 4 BEMTEOBMAEE > SHEED F
* R KR S e
t EEEHE, AMNKRELERE

Va VEEALFASTESR, H3EEOEN YR A
D, TOHDLIER Ty MERTI =S FICRES
®lelZ B, S5 HARICEHTILDT, FulL XFEA
1 G. doloresi Tubangui, 1925053 & 1% B & M IC &%
ZHmIiE Z0EBEPICRCHL, BBEAERE LTHER
L7z(RPS, 1982). 2Dk, THI=7Fhbikliz
B, SHCERORESR, RENABARES VIV VIR
WL, BACEETAWHEEVHL L2220 T, 2
NETOMERRERET 5.

HHELUHE

198145 A5 6 A OMICEM AT OAZESE 2 O
ALFSERED KV 3 U R Lic. —#519824E 4 Aps
55 BIEhF TTECIMAEELOHEA LSO b
7o, BHARALBIRIC X MHLE, WRZIELEDE
—HI Y T ARIC EBEFELRB I 2. Ty b~
BTN S HEALFED FP 2 U bHE Lk
RV, 1BHYV16~26% Vo5& FvEZafks L
o, Bl ~2 5 ABIT v MEAROSRE HEibs
BIXOERETHR L. Z0Hbza v FE it ER
ARl ESEI =T FicEx . BICELREZBITZ
EbHorh, THEHIET S nICZEiERE 18 5 BLL
NORRGC L ¥l B L7ZFRIMmEERL T 7 21
Bz, #i20mE RS, RIESHEESA RS &
Tween 807 = VERIE@ERE (K& D, 1965) KXV A
EHNCFEME Lic. ShieplhoBAEIC I AL LU
HAEAZ AV, FEETXTHALV) VEER, 77
TR CEA L7ABAIC kot BERSDOBILES & 51
B TRAZ YN L, BT E T 7 v VKR
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AN, BIRICEELTHRROARICRSEX D ITH
ABEE L. $7, BEHEORKOFEEL BT 57
W, EBETFEMBECIIBROIBIR2LD, £0F
#:13 Fujino et al. (1979) iZ X2o/.

B R

1. F¥avOREREL S 3ATHIgE (early third-
stage larva) DOFEHE
BAEFCRRELZBA R s VIBMAEEICLD L
HERE (KESAERE, REER XIOMRE) L@EE
ELOZLThHD. TORE, dLmEk JURERENLHE
AmgihE a0, FERIIERETIBRELLNT
12.1%, 1RO FAEI1~7H, BEREXI0Z
L6_T6%, 1RYYOHFERILI~TTRTH Ok
KYavdhEENL D, TRbbLEREE (BE2RV
77EX) 9 ~13cm DLDICHFERNENDOR. FE
BHRNICEAR LN, TN THIRICKEL, TOER
130.2~0.3mm Toh-o7z. Fig. 1ITFT @Y REEZD
B2 0 FH T K E613pm, FIiEI3xm, AER243
pm, EHEERE163pm, FHERE44pm, FHERIE68ym, T
bt FHBRIOFRER Fig. 6 IRTHY, BAEHR
nd 3O SFMshhozh (BifF, 1952) &XHIT
X3, FORI20H DL TE 1539.0, 5 2 5140.0,
#3%5041.8, HE4F5. 4L FHEEENOk. EEET
FMSEOBERERIC L% &, FidEmadicimikicix
z2 TWiedd, EREREEENI R LR 227,

2. Ty h~DORY L% 3 %S H (advanced third-
stage larva) DHE

PEALRED FY 3 v biEETED iz 7 v
b 5HIC15~25HF D, AFtShEFEOKE L. 1~
2 BRICERLTHS & $imiX Fig. 7IORT X5
HARNICEELTRY, ZOERZIHN 1mm THok.
T ATILE TIRESMAEIR L, ZD ) H20mEI =T
ZRYH, 13mE HAEER (&FEA9, HEREAR4)
Ll BiEEgomfT Fig. 2ichbhd koic, &
#ECTARICREL, 9 B0 FHI RS Imm, i
0.3mm, A5EE0.9mm, FHEFEEKE0.5mm, FHEkE121
pm, FEEKIE198um THo7c. HER$FOAEIL Fig. 81
AZLNDEOCEBMEARLIIRERY, Fe L AFEAR
WE T (B - B, 1952). £727 0L 4 BOFR
¥ 1 538.3, 5 25140.5, %3 %041.8, #54%146.0
TR s UHEEDOE IHIHSHROZN LIZER L TH2
2. LaL, Rzl oBkesFlongbdy, ©
OHEIEMEARI VBV Y ICEBEbhl. iR

Fig. 1 Lateral view of an early third-stage
larva of G. hispidum from loach. Cuticular
spine omitted.

L: Lip C: Cervical sac
I: Intestine A : Anus

O : Esophagus

E TERIRICIZ 2, BRETRIT KERS 23190~ 20051 T dH >
7. SEMELEEOM B @1~ 1S8R 2 bh iz,
3. I=TH~DORYLFERR L HIFOFEE

7 v MEARND» GEIR L7285 3 #%#ishh20hE I =7
ZIES s, TAUBAREMCREEZ V2 Lz
ZORER, BYt4 S5 » A& R1981412H15H, 12U
T Fig. 3ITRT Xl il s hvie. HREBEE
2L, K& Z310HDFEH T69.9%38.6pm, B ks
BEOXH~= YV XEHEDBER 1 BZFICdok. L
DTHIFEZRD T2 1 7 A% D19824£1 B19HIZ
=7 E%ERL 2 L2 A, Fig. 9ickxbhbd koI,
BEHIEE L HTE & LI ARER Box 3 EiELo1F
7. ABMBEARFERCAONS L) REFIFRSIH
T, FAREZ Fe v 2EORICEITW B 18
EURTE 2027, BEECHAEELADIILINES
TWhZELDHERPR LD LBz, BINTRK
Y5 AR L TAHR bR, BRFTA OEERE
TR L TV e

4. mRHE () ok
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Fig. 2 Lateral view of an advanced third-
stage larva of G. hispidum from the muscle
of rat.
L: Lip H: Head bulb P: Cervical papilla
C: Cergical sac O: Esophagus I: Intestine
G : Lateral line A: Anus
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Fig. 3 Fertilized egg of G. hispidum con-
taining an unsegmented ovum.

MEX AN TE R 927D THEE FIZ oW TR 3. K
i3 f17mm, {AfE2.0mm, BEEkST Fig. 10izRL72
X912 9 ~12FREEH O, T RTDFINERITIEHR
DTBLY, BPFTHETI L0 LI FiX Fig.
IR T B RRCEE LEORMETAL D DL
2%, LT X Y K& &RBE RICLTW e BHERICEL
TeBHIFIO b OIS TELEEOHEEH Lichs, %)
2L It o T, RARAKRELS Y EOKITHEML 72
(A). &bicF ey LEHOES ML,
DOEIHIZFAD L(B), &bickHiciesd L, 3HEND
22072 (C). EDHT Ys 12D X5 Iz HEkEN
FPH TIRBIT SRS B L L7 s, FRD D% 56 X, W
FTHOHEED LG 2B (D), M OEIIE
ERIC e 0 TR AT L ootz

HEDREWHE Fig. 5 1R T@Y HkE boTHDY,
Wl 4O KRFLFELE R ED ORI (1. 2. 3. 4).
£ LHLBEOANM(A), 5 3 HLBDRFIH D> 42 (B),
EIHICHE3 LFAABOM (C) txhZh 1D/
B bk BEED (K) ORI Eo4sz T
WES B Y, ZO®%EFHEC S 160/ FLEE (D) %
Kl M (S) BERA1IAS2H Y, A<
BREMDOENZEL TArOT.

5. T UIVra~DORRGERLE 3B ROTEE

19826: 1 B, I=7%® #ENDIIZ 27C DORIRZE
NTHEE L, 160 HICH L Lo sh i % @ R E
NOMTEIE LTcr v I Vv ol s B, i
B (#20~21C) TEHEL, 6 HECRELL LIS,
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Fig. 4 Extent and shape of cuticular spines of a male G. hispidum.

Fig. 1LicHZ 602 X5 IR RSLL, HAES, 3

Vv a 28 Eucyclops serrulatus ¥
PIEEICRVBLZ ENETESNT-

Cyclops vicinus

ZhoDOEN»D
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Fig. 5

Ventral view of the terminal end of a male G. hispidum.

1-4: Large pedunculate papillae

A-D: Small ventral papillae
K : Cloacal aperture
T : Tail end
S: Right spicule

D3RO fz RO EES T TITE 2R, EEE M
FIC X ABEEETIE, MR M IOEOBIEE Tk 2
T,

z =

FEEOHMARY 2 v ORFE TR LIEE sSh-mi,
WHIFAZ S FEL TOW I BEAMLOBED highiiz < &
N, DEVRGNEITHDOR, TLThD. FITEE
i, ThedbsMOFEOROE 3IFHISH THS S,
ETFHRL, B3IBRMGMEBDIRL Ty MoRI s #T
Hlz. GBI THRER Y E3RYGBETREL, B
HWRLRRENTD, ZhRERE RINCE N =Rk
DFR L7207z, EH ST 3B h & KI5 TR
SH, BREEBRLR, K2z N0 3Ny he B
THIZE X RERE, WIFR LR ER LTS (F
o, 1982; HHL, 1982). ZOEED1-ELTH
SRS 7 # IR E 5 & & DRGSR b TIE
W (Daengsvang, 1972) Z L 23hiFbh 3.

=T HOEBEBAHINLHIRIC X > TEOh MR

iE, TR LYV REN R L FEsShE 1. 7
FEKEEEL, LarbBiio s H= U5 1iic Lk
WAL, FeUr2BEOROILE BLMcERS. 2.
BMAFY 3 U OEMTH 5 HEICHIBEN B354+ %
(Chen, 1936). 3. ¥ LEHE SN 553 Hiighs
LU 3 %S0 FEBRSDOR A Wang et al. (1976)
DERFER BT & —F+ 5. 4. WhkATTIIES
B CREN L £5 L L 7z Wang et al. (1976)
DHIFFRA BOBISRER L BlTwna. 5. BLETEARRK
HORRIE, =IF(1950), Miyazaki (1960) 73 L7
PEEREE A R COBERERE L —K L

HI#3E A H1ix Fedchenko 2 X2 T hA 2470 &
YHY—DTEZOHENBIX LD THOF b (Baylis
and Lane, 1920), T —w v DIy, X FF A (Le-
Van-Hoa et al., 1965), H[EK[#E (Chen, 1936), 7 ¢
Y &> (Tubangui, 1947), # > &7 (Bergeon, 1963),
%4 (Daengsvang, 1972), &% (Chiu, 1959) 7 &7
CTHEICOGHT B, AW TIIHET O 6 4] L Akt -
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D (1940) 12 X5 1 BIOWENHS. FEDPE6HDS L

56, Z#TF (1923) 07 ¥ DBICHEELTWIEHRH
IZOWTOEBKT, b5 14k, Morishita (1924) 23H
FEE—BTFO27 ) - /540 O—XBEMOHHL
IHERIZOVWTOHE T, WIFhd G. hispidum L7
EExhi, L LEFIIASORECEME WL,
U ORIB LT & 2 (FiR, 1950, 1963 ; Miyazaki,
1960). % T (1951) HRICZ DEAREZ BHRE LR,
TEPLORKIT Fe VAFEARTH DO EETIEL, A
FHICO>VTD, BARICHIBMEA ROFENEESHh
SEFHRIAD L NEVC RO LEEAL D A LB
7. EWE (1963) b, ANEFAOHBIEHFEARTH
59 &Lz K- T (1940) 134 /¥ U HED BE
PRESEABR L Lz, ZhLELNRVARL Fu LR
AHRTH O &I (Fik, 1950). #E>THARIZE, M
O B SH LRV & SR TE (I, 1963). A3
X, BECHIBER ROS A BEMA ShicZ L%
HE LRI DL TH S.

— G A o NMEAF AT 2 a3 Thk
{, _E3k® Morishita (1924) DiEA2i%, Chen (1949)
DHEIZTTHD. Z% T (1951) X Maplestone (1929),
Mukerji and Bhaduri (1945) 2% 4 v K CREfED NMEH
EHIEHRE L SICERTW3ED, HHEWTFhb,
BReic G. hispidum ThHoORLF DL TWARVWED
Td 5. Chen (1949) X EIRATE S i L k%
G. hispidum k RELT\W5%, Miyazaki (1960) i
ZORELEmD TEDbLWE Lz, WFhIZ LTH1940
ERE TR, FFREOROERIESTME,I DL, K
HABHEATEERAETE2FBRE 2ok
PEO THIBE N Mo AMEFAECHT 2 REIHREE T
WEEXDONREY TH A 9. LaL Daengsvang
(1972) 1% Z A ORIFEE N B T B+ 5 L @mE L
TEY, NCRIETHAEELESELOND. TFEH
AENTWSHREED K 3 VIR OFEA B

RENTBY, ARTOREFO TS THRBEOFAE
X5 EiIWnziand, BlOFEE’ERIZEZNT
LIZEE L Tk b, Wik, BAD R
O HEDOHEEREFGRESND LD EZL TV,
FRICEIANELLRFEEE LV HERER LRV, 7
eiiErAFEEshhg, SETHOTH, KRR
THOTHRIEZFIRETH 5.

I THARELOBBEREER LY. SRFEELD
BRI, PEOBBED T2 Wang et al.
(1976) D#F4s L1x X < —F T %23, Daengsvang (1972,

1980) DL L7z & A ORK & 3237 ) HERHTH A
wWih kbl EPAERELER SN LG RO
DO TH DN, FADLDTEEFIE bFH6 EE
M. DOFRZED 1T, WKAEATORFICER
NHEDOLND. Tibb, FEORBLE 3 i ®R
EYAKAMIZEZTY, ZRUERF L2V EVWbDRATY
B —HEADLDREIBRYETRKE TS LS. =
NODIERPHETHIVUTEERIC T 2 AlEEL H
D, SHOMENHFIND.

¥7e, PEAFD (1981) BHHEOEARE, @&E»SO
WA RY 3 Vi bHIEEA R & Bon 2/ ik E B
HLTHED, WD THRIRENLZATHS. T TIThRN
7BY, AMIPEERBICESMAT 50, @E» X
FREHELRBREI R, AHL (1982) 1%, A, ®HE
DY avEHRS, WFRLEORGBEEFRETE 20
Dl EERTNS. EEHL LEBEELBPOLSHMARY
s UVEHEL, HALGBERETERIORE, 5K
FHMARAESLELEbh 5.

DEE, WD BAKRICHASh TWSEE <
DHPAARICEE L, BETIENLD D 0EIL, &
RS TRIREN L 2 A TH S, ZHICIRAMN HA
DY IVl BT E0BEPE L2 TVS. &
MOERT, 1BICERMATNTRELZ2EDOY v I
Y AITREGRRAL L, BAENTAEER SR TES
Lhbrotk. ZDHb, Cycops vicinus iZHEIZEH
WTHLAREDOH 1 hREIEXICR>TE Y (Wang et al.,
1976), *PEB IV A4 TROIEVEEEEZA LK
Mesocyclops leuckarti (Wang et al., 1976 ; Daen-
gsvang, 1972) ZHARIZOEL oL, BARDOE#KED
BOFRBEEICLR > TW 3 (HIF 1952). X6ic
Wang et al., (1976) 2 X % & W [EREDMIESE A i3
BICHW 8T _NTOr IV it L, EER
BB N &b, BARICEEL, HIETSA4E
WA FKSDD. 2B, HHHEAROETEHBIVRY 5
T IZHE L TW IS OB 0 i > W T ORE# I,
EFNELRERD TRRTI2TETH 5.

Bz, KAWL TEZEA RO RO LT
B ZBEIZANTRNWDOT, BWY LTV RhrDk.
Z0% Ash (1962) 23, ZThz HE#IZLT, #H19R
TEERNTRE L 72 4% early third-stage larva, 2
FREEE (B L UORFEET)AND L D% advanced third-
stage larva LBEA . FHEH 51X Ash (1962) D4 FRIC
HBRLL, Zzheh [ 3nigha] XU 53 %E14
W] LIERZLIZL, T TRAHRTHW bRz,
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KpE K C4hmE Ash 1X second-stage larva LBEA 7S
P, EHOIT MghEsghd | sheathed larva 2 kW& #E %
5. ZOE 1 HEEEOHLE THE RO Th bRl
IZ8Y, bo LEERE LT 3HIHIgHRICR S £ TOM
EE2HGREPERETH D, fE, fEROE 1L
A% THsha ) i, 55 2 Highhas T35 S sl 1,
ZLTHE IS mH 5§ 3% Mshm ] YT 5.

F LD

BB LOTEHANOMALE» SHA Lo EIL R
BLXUMREDO R a vERELLLI A, K3FEHD
ARG ELOF. TOIBLELELFEL TV
IO BfEE T v MCRAKE L T1 ~ 2 5 ARICHIR
Lzt n, $hdasic k& < 2V HiRNICHEREL T
W, ZOgHB0ME I =T HICEZTRBWE I A,
5 7 RBICEBENL S HIRBE s h e, Bz 6 A
BICHRL7cL 2, BOREIC3 hofERz AL,
FRE X CHRIIDFRER ¥ 7 &A%l & WIBEE D & & [EE
L7z AL, b2 EICHIED LogHans, @WASh
B L5 Dlel LEFEILIRAIOMRETH 5.

SLICEENRIIZERLT, BAErvIvran~
BYer R & 2 5, Eucyclops serrulatus & Cyclops
vicinus ~DRRYEH R L7z, AL AARICES LEIE
TOEREMY DD Z L g T 52—, WIESHD o A
REEDOTREEICONT LRI L.

BEaHKAZCY IV r v IYvaoREEZLTVRE
ZERFOFERAFER, EABTEMBEC V- TH
HECIECAREHERFRE, REMGEELL W
CHERHEK, I=720fBFC o THENNWENEZE
AN ARET =< vy —HEEDREM, &~ H
BEECEZCIAERBERBRE, #HEHV v F
HRmAEBECHELRT 5.

BB, RGXOBERIPMSTE 4, HO51RIHAHFAE
Mgk s (HR) CTHELL.
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' Abstract |

STUDIES ON GNATHOSTOMA HISPIDUM FEDCHENKO, 1872
PARASITIC IN LOACHES IMPORTED FROM CHINA

HIROSHIGE AKAHANE, Kusuo IWATA AND ICHIRO MIYAZAKI
(Department of Parasitology, School of Medicine, Fukuoka University,
Fukuoka 814-01, Japan)

In Japan, human gnathostomiasis began to occur about the end of World War II, and was
proved to be caused by G. spinigerum Owen, 1836. Afterword, the case reports of the disease
gradually diminished, and research works of the causative worm have been scanty in the last ten
years.

Recently, however, some cases of the disease have been reported mainly in southern and
western parts of Japan, and it was revealed that the patients ingested row loaches, Misgurnus
anguillicaudatus, imported from foreign countries such as minland China,Taiwan and Korea.

The authors examined the fish imported from China to Fukuoka in April and May, 1981,
and found three kinds of larval Gnathostoma in the viscera of the loaches. One of them (Fig. 1)
was remarkably small in size (small type), measuring about 610 gm in length. The small type
was regarded as the early third-stage larva, and the others were as the advanced third-stage ones.
As most of the larvae in the loaches belonged to the small type, the authors collected them for
the present study. The larvae have four rows of hooklets on the head-bulb (Fig. 6), which are
quite different from those of larval G. spinigerum parasitic in Japanese loaches.

The larvae were encysted mainly in the viscera of loaches, and white rats were each fed
with 15-25 larvae from the fish. Two months later, the encysted larvae were found in the muscle
of the rats, and reached the advanced third-stage larvae measuring about 3.1 mm in length (Figs.
2, 7 and 8). Twenty larvae of this stage were orally infected to a minutiae pig. Five months
later, the eggs of Gnathostoma began to appear in feces of the host. They were about 70X 39 p#m
in size, yellow to brown in color and have a cap-like thickening on their one pole (Fig. 3). The
eggs were easily differentiated from those of G. doloresi, the host of which is also the pig.

Six months after the infection, the pig was sacrificed and three males of Gnathostoma were
found in the stomach wall (Fig. 9). The body was about 17 mm in length and was entirely cov-
ered with cuticular spines (Figs. 4, 5); the shape were similar to those of G. hispidum in
China reported by Miyazaki (1960). The head-bulb was provided with 9-12 rows of hooks as

>

shown in Fig. 10. Finally, the ‘“small type”’ was identified as G. hispidum, and this is the first
report of finding this worm in Japan.

Fresh eggs in feces were kept in tap water at 27C and sheathed larvae hatched after 16
days, which were placed in water with cyclops at room temperature (20-21C). After 16 days of
infection, the early third-stage larvae, about 350 #m long, were found in the body cavity of two
species of Japanese cyclops, Eucyclops serrulatus and Cyclops vicinus, as shown in Fig. 11.

G. hispidum has never been removed from man as yet. However, it is considered that

some of the recent gnathostomiasis occurring in Japan may be caused by this nematode.
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. 6-11 Photomicrographs of G. hispidum.

Head bulb of the early third-stage larva from a loach.

Encysted advanced third-stage larva in the muscle of a rat.

Head bulb of the advanced third-stage larva

A male parasitic in the stomach wall of a minutiae pig.

Head bulb of the male.

The early third-stage larva in Japanese cyclops (Eucyclops serrulatus).
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