(FAERPME

" ®

45% FE 35 234-237F, 199, 6)

EH BB AHASEOROE | PRIBEIEICHET 25

/NI B KHPFE—

0=

L]
(LB AR & P IR 2 A th e

THE L & %

T034 HHREFIHMR23FH35-1)

|= RIARY

(FEHHE « TR 8 4 4 A16H)

Key words:
diate host.

HAZ O H Gnathostoma nipponicum &, A %
FOREREICHEAET BRMATH D, L AHSHICHH
LTWw3 (Yamaguti, 1941; Miyazaki, 1960; 17X ¢
PEH, 1978; %S, 1988; Oyamada et al., 1995a).
A, AFERo AMAEEFIp =88, MLEsXTdt
A (BKHE, HHE) cHRVTHESh, HFoaA
Mit@EFEdo—o> & LTHEHENTWS (Andoet
al., 1988; Sato et al., 1992), LM, L, ZTDOHARRT
DAREICIRRREE C ORI N TV S, AR
MO FERTRICIE—DH 5 W id 2> PRI ES SR
T & % (Prommas and Daengsvang, 1933;
Miyazaki, 1960; Wang et al., 1976), EERHZHA
WOmo®E 1 hiEEEIcRy v I Y v a3, 2 g
F & LT3R ook, AR Tedlis L oIl
RENFOHRENEES a3 T3S (Koga and Ishii,
1981; Ando et al., 1992), HRATOHE 1 thifE £
FEZICHESh TV WD, EEBRWICIE Eucyclops
serrulatus, Cyclops strenus, C. vicinus, Mesocy-
clops leukarti ¥ & U Thermocyclops hyalinus 13
Corvivyvas@Ehltshcnsd (HiF 1952
£H, 1953; Ei; 1957; Koga and Ishii, 1981; Ando
etal., 1989), 7 Td, C. vicinus BLU T. hyalinus

WAFRICIE AT 5 —lETH B T L h 5 OKE,
1991), HHREBEANTHZOERENEZRI LTV B T Lol
MEhTut, LhL, FESE, BEHNORAHOHR
EHIR TE BRI E © 3 F A E. serrulatus, Macro-
cyclops fuscus 8 & U Acnthocyclops vernalis T®
B EicRff Vi, ®2FEIE, IhFTICH L PEEE
LLTORFBBERhTORWETH S, £I T, KiL

Correspondence: Takashi Oyamada
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IZE > TANBILOHBEH A s R S e HASHOR
oW T, Th53Ey v I Uy a syl o HRAT
F1IPEBEEEL > TV B AREH A > TH T
AEERIC IEREHTHIBOB LKA ETL~6
WIS Wiz M. fuscus (Mf), E. serrulatus (Es)
BEU A vernalis (Av) D3y vIvvyazfw,
Hopsh (L2) oBREMAERET Lic, L2134 5 F
DORED SHEES N ROEHIN (4°C, 4~54
ARE) %#20°CTHE L, 20~2THORIc BRI L <
b0, BLULRIRRINTFER % B E DRl TR
SHZEDEH WL, FY IV vya~nOBgE, vl
Yyva Yy 3o L2 2Ny v — L (E35mm)
ATREESE, HRICHASEZHETIT>1. THbH
STEOKIBITIC OV T, RFRE24NFT H I FIRBMEE T
THARKREZBE L/, £0%, 3HOL2A2HALL
v Yy a JEOKE0ILAEY, BRUKEANT/NY
Ve — LI IPEFoBLT2HCHA vF2aX—F—HT
fAE L, 12ABICL2fAY v IV v aDEBEREAT,
SVWT, FvIvvahoHEIFisER (EaL3) @
BN % EABEMSE T THRINCITY, SEES i Eal
SOIEHEB LU N Y a 9 ADRERLIHE L f, BGIc
BofEr v I vy a (Av, M) HED EaL 3 =AW,
PEDOFY avic 1 BYXY 8 £/2310HEMVWEY) = F
VY Fa—TRHVTRIOES Lic, BREFYavho
3% (AAL3) oEIIE, BERE%16~62H D
WIMNICE kB L O ATLHELE (Oyamada et al.
1995b) TIT =70 B o GhdF10%MBA L= ) v
THEER, 77+ 7=/ - VETEBLBE LK, U,
Hlc 3R~ 7 02—y — AR L1,

B TE SN L2 3HEMHE KA RS EE
AL, WEoYhi3AE218~320 (E19270) pm, &
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Table I Experimental infection with the second-stage larvae of Gnathostoma
nipponicum to three species of copepods collected from eastern Aomori

Prefecture
Species Survival rate Infection rate Recovery rate
of copepods of copepod (%) of copepod (%) of EaL3 (%)
M. fuscus 47/60 (78.3) 8/47 (17.0) 15/141 (10.6)
E. serrulatus 43/60 (71.2) 23/43 (53.5) 45/129 (34.9)
A. vernalis 36/60 (60.0) 26/36 (72.2) 62/108 (57.4)

EalL.3: the early third-stage larvae. The data determined on the 12th day after infection

with the second-stage larvae.

#812~26 (16) um TH-7co 3Hr v IV ryaFw
FNb L2ICKHT AHAEERL, UMRLNICS~T

DRBEBIN/I3hEHALL, 20%, ZhoDr v 2
YvazABCTHEL, 12BHDEE% Table 1 2R
L7co HEFFERIE Mf $78.3%, Es 5371.2%, B XU Av
M60.0%TH 70 £, v IvvakBiFsehho
BRAR AR 3, &4 Mf T17.0% £10.6%, Es T
53.5% £34.9%, BXU Av TT2.2%&E57.4%Tdh - 7120
Fv IV akND EaL 3 BAEH o BEREh, (AiE
WIZERKREZZ2LEP O BREEH L RL TV
(Figs. a, b). fli#%1I~13HBIcY v I Vv ahs(E
IE N/ EaL 3 i, FHEMICAES21I~55T um, {KIG
59~64um THY, ¥ IVvyaoFEbod, 13
B—E LT\, £/, ZOBELHNEGE, S, AK
HOROE AL R (Early third-stage larvae)
(%, 1957; Ando et al., 1989) 1ci3 i3 —% 4 32 &
VMRS NI, 2R v I Y va (Mf, Av) ICHEL
72 EaL 3 D F Y 3 949 % BRYL8#E1E Table 2 IR
L7 AvHIR EaL 3 285U, 16~62H DHRINICkR
FLKIRBHD TIRICEEDSAD Sh, AiH0Hm R
Intc, i, MEHER®D EaL3 285 L7 3RBOT~
THEGL, A3 RIS Nz, BUNER & SFIEE
i3, HiHETEL45.5%L5.7H, %H T43.3% £4.3%
Thot, Foni G FkER, AvHisk EaL3
BEFIDI6HEHTTT0 4 m, 32HEHTL,133um, BL U
65HHTIE1,293 um &80, FEHEHIFEICPE - TEIE
RO SREMEAE/RL T\, B, Mf % EaL 3
EERPESE0HH YRR, 32HE® Av BRI H
LIEFRREREICH - 7o TRTOYhORERR &

Figs. aand b An Acanthocyclops vernalis experimentally-
infected with the second-stage larvae of Gnathostoma
nipponicum on 21st day after infection, and the larvae
were grown into the early third-stage (arrows) in the
body cavity (Bar: a=500 um, b=200 ym).
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Table 2 Recovery rates of the advanced third-stage larvae of Gnathostoma nipponicum from
experimentally-infected loaches (Misgurnus anguillicaudatus)

Host species Days after No. of loaches No. of larvae
of Eal.3 infection infected/examined recovered/infected (%)
16 1/1 3/8 (37.5)
A. vernalis 32 3/4 21/40 (52.5)
62 3/4 16/40 (40.0)
M. fuscus 30 3/3 13/30 (43.3)
#ilfE IR, Ando et al. (1988) X ¥ Oyamada et al. experimental life cycle of Gnathostoma

(1995b) HEHLTVWAHAFHOROE 3 %Y h
(Advanced third-stage larvae) IZ—F L T\ 7z,

Db os#h» 5, #Fitcic Mf & Av ARFA h D EER
B8 1 pREIEEICZ DB Z T EHBHL, 2hox280
3By v IvvanSiihoERR T HAROROS
L PREF L > TWB T EATRB S N,

MERZBICHIch, ARERICHEH LIy vy Y va
DEDREEBEEBRBEO THE542B0 £ Ltk
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ASSESSMENTS OF THREE SPECIES COPEPODS AS THE FIRST INTERMEDIATE HOST
TO GNATHOSTOMA NIPPONICUM, IN AOMORI PREFECTURE, JAPAN

TAKASHI OYAMADA, YoicHI OHTA, SATOSHI NOGUTI,
NoBORU KUDO AND TAKASHI YOSHIKAWA

Department of Veterinary Parasitology, School of Veterinary and Animal Sciences,
Kitasato University, Towada, Aomori 034, Japan

To assess the first intermediate host of Gnathostoma nipponicum in eastern Aomori Prefecture, an experimental
study was carried out. Three species of cyclopoid copepods, Acanthocyclops vernalis (Av), Eucyclops serrulatus (Es),
and Macrocyclops fuscus (Mf) collected from an endemic area of this parasite, were infected with the second-stage
larvae hatched from the incubated eggs, and the larvae developed into the early third-stage (EaL3) in each copepod after
12 days of infection at 25°C. The infection and recovery rates differed among the copepods species, and those were
72.2% and 57.4% in Av, 53.5% and 39.5% in Es, and 17.0% and 10.6% in Mf, respectively. Additionally, the Eal.3
recovered from Av and Mf developed into the advanced third-stage larvae (AdL3) in loaches (Misgurnus anguillicaudatus)
used as the second intermediate host.

From these results, it confirmed experimentally that new two copepods species, Av and Mf, can serve as the first
intermediate hosts. And, it also suggested that three species of copepods reported here were important, at least, as the

first intermediate hosts in the natural life cycle of G. nipponicum in eastern Aomori Prefecture.





