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e DIIEEHREITH T B L RAMAR B OB DM
HEBEME LT, FEEREROERE TRENTEL
ERL, MR b TRERESEL T
BT LERER L (gD, 1980a, b). 4, HEiREIC
B &t & kK BIBE T19794E 6 H ~19804F 6 A Ic#mEE
BIOPRBEEBYICRT 23R B ORYSRIAE L £
Wl ZofE, s rAkcBECESEL, £
DA< - FAITBPREELEOTWSZ L2
BLIDOTHRIET 5.

AOE i

ok BB R B DR J5536km, BIEIDFHAH TH
553 B0 530km, JLIE27EE205ICAEL, YT
FTEDMIEIC X > T TX - EEM.5km2 DETHE. 28
S EEHE T CEh, S rUXE -5 T a2y
7Y =Ty —EMMER SR TWS. FHEIXFART & &
ZBT DIERICER L, ZOMICARORWHIK TR
WX VB EBRKICEN L. Thabb, filA
BT Ci32080% & 22 (A HR) - BESRRESIE (B #iX)
¥, SARTTIR21EE L KILLTE (C #R) - KILE:zR
(D - E « FH#1X) - H&IH (GHIX) DAFH48HIX TH
EHxEM L (Fig.1).

REH

F X IFOWHEI AT Ty 7 (RFra) BH
W, FHABEHREANO AFKED - M - HEARKSE T ERL
To. X IED L OFRBEOKRITL - FiBIRE L O
% MAEZRBEL, FARE BIVSERKE FERL

* BRBERFEFBEHYFEEE
TR Y R Ok B IR 2 A U A I 2 T MG B A 2

Te. =A=A - F A7 VEOREITEM KB EE
FHICERE LTz, WELIL~A~A « T2 7 CHTHT
LT 1%EMR7Y ART 3R (3 30C) ¥k L 7=
%, BB 3HSB OB EIT o, RBRE LY
RE—H% 7y MROoEE L, 8HEM%ICR B DOENR
ERAAI.

HEER

1) X IFEDOBYRI

WESh 32 XIFT 7 ~ % XX Rattus rattus, ¥
7% XX Rattus norvegicus, IF 7 = NIV HF X3
Mus musculus yonakuni BX VY 2V X2 pary
X XX Suncus murinus riukivanus O 4 FEEHHH2435HT
Holz.

722 AIFLENICHEEL, 3R ERLSBHXT
AFt2sE SN, RETOELEE Thok. Zo
2 HL25HIX D48FH (21.3%) ICABRBOBILYED bh
To. ET7CA - TN DSERRMARIB S Wiz D13 4 5]
Tl (Tablel). BtkEr =3 X I OIREIT52~157g
ThY, FEKIL~TTETOBEEDOMEENRLL, F
HEERIII2.0LTHok. Lo LY =3 X I 0k
H e HFEROHEZED bhishol. MR DFER
11#E23.8%, HE18.4% THEDFHAE L, FHFAERITIHE
16.3JC, HE5.3CTAZ AENED bhie (Fig.2). K
TR AXIFAMETOL6HENHESh, 20254
XD 4 FH(66.7%) (CAFR B DRRYELH D b, 0K -
FFHEND» D GIFERERRE S A7z D28 T Holk
(Tablel). Btk F 7% XX DEEIFT0~190g TH Y,
FERIZ 1 ~82LThHol. IF I/ =AY BIFAILY
2VFX 2TV % 303 AL 6 HELHEINTZH, v
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Fig. 1 Map of Okierabu-jima----showing the collected areas.

Table 1 Prevalence of A. cantonensis among rodents and shrew in Okierabu-jima

No. positive

Species No. examined Parasitized in :
Total (%)
Lung & Heart Brain
Rattus rattus 225 45 4 48(21.3)
Rattus norvegicus 6 4 2 4(66.7)
Mus musculus yonakuni 6 0 0 0( 0.0)
Suncus murinus riukivanus 6 0 0 0( 0.0)

FHIC L FRBOFETED b h ol

FREOFEELRDIL s vF XL FTRXIORE
REXBRAETE L, FREX TOWBEL DD
Db b, 4ASTHEXT BFER THIE® X I il &
h, ZhbDRERILEEICKA TS (Fig.3). Lt
MoT, WKBRIEICRY 5 EREEMRROSTIRE
HIhOBETH S LiERIhS.

Q) =A=A T A7 VEORYLRI

AR U EEREBYE ~ A < AR v F <A~
A Bradybaena circulus, % F TV ANYT w4 <A
Fruticicola despecta, =5 73 2 <A <A Satsuma
mercatoria okinoerabuensis, *# % ) =5 7 X &) Nes-
iophaedusa okinoerabuensis, 71 % <A <A Videnoida
horiomphala, = % 5 % 51 4 % ©/)VE K% Ena re-
ticulata, 77V <A <A Achatina fulica, 7 A A r
~YH KB A Paludinella atricta, 7 < R ) ¥Y~&% h =

A <A Luchuhadra adelinae, ¥ x4 v 7 X ¥ & )L
Zaptyx sarissa D10FE, F A 7 LT FF A2
Laevicaulis alte, <3 2 7 ¥ Incilaria fruhstorferi,
Incilaria sp-1 ((AE : #4cm, FE : BE T K
), F¥ 325+ 22 Y Limax marginatus, /) 27

S53+* 2 ¥ Deroceras varians, 5 * 7 ¥ Incilaria
bilineatus, Incilaria sp-2 ((kEKI2cm, Ff : BfE)
DT, ARHITHETH 2. ThbD L v FF<A
<A, AXFUVURII=A~A, TFTTvay=A<
A, TYeFFry VREHACHML, BEEMEEEKD
FEEIE 7.

FRBOE 3HGHIREShicDZ v FF~<A <
A4 (1.6%), AXFTIRIT=AL <A (1.3%), =5
Tvay =A4=4 (6.1%), T7VH =4 <A (43.8
%), TYEXFRAIY (21.2%), Y=+ A2 (8.1
%), Incilaria sp-1 (3.7%), Fx =397+ 27 v (14.3
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Fig. 2 Body weight of R. rattus and number of A. cantonensis
recovered (@ : male, O : female).

Fig. 3 Prevalence of A. cantonensis in Okierabu-jima- - --each collected
area corresponds to Fig. 1.
M : Final host positive area ® : Intermediate host positive area

[0 : Final host negative area O : Intermediate host negative area
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Table 2 Prevalence of A. cantonensis among snails and slugs in Okierabu-jima

Average No. of

.- No. of No. of
Species No. No. POSItl(}’e 3rd st. larvae collected positive
examined positive rate, % per positive
(range) areas areas
Bradybaena circulus 567 9 1.6 2.9(1- 13) 46 8
Fruticicola despecta 471 6 1.3 2.2(1- 4 38 4
Salsumg mercator;'a 428 22 5.1 10.4(1- 57) 42 14
okinoerabuensis
Nesiophaedusa okinoerabuensis 48 0 0.0 — 6 0
Videnoida horiomphala 31 0 0.0 — 2 0
Ena retiuclata 29 0 0.0 —_ 7 0
Achatina fulica 16 7 43.8 26.4(1- 106) 1 1
Paludinella stricta 0 0.0 — 1 0
Luchuhadra adelinae 5 0 0.0 — 1 0
Zaptyx sarissa 4 0 0.0 —_ 1 0
Laevicaulis alte 283 60 21.2 103.0(1-2110) 17 12
Incilaria fruhstorferi 37 3 8.1 156.3(1- 460) 8 1
Incilaria sp-1 27 1 3.7 8.0 10 1
Limax marginatus 21 3 14.3 25.3(1- 74) 3 2
Deroceras varians 10 0 0.0 — 1 0
Incilaria bilineatus 1 0 0.0 — 1 0
Incilaria sp-2 1 1 100.0 2.0 1 1

%), Incilaria sp-2 (100%) O 9Ff&ETH o7z (Table2).
MIZRKER THB2E ) 7 7 HA Radizx auricularia
swinhoei 20fERIZ DV THRE L7225 3 #IghHuZ 38 o
bhinholz. ThEDHEFEEDI S, Ty eF T2
7 AN - A - BHERB IOYREEE, D,
BRI bEELPHEELELAONS. ¥t~
F 22, Incilaria sp-1 CGRiC#EME) B L Incilaria
sp-2D3FEIPHBEE L LTE LD TORETDH
5.

THODRERERAET 5 L 48HIX 281K 2 5 55 3 ]
Sl Eh, ZhbH0 FERIT 2EICRATHS
(Fig.3). LEdoT, * XIFETOBGRIL L EZ2E
®5 LEREMRBIEFHCEEFELTWD LifimEh
3.

(3) kBB LUV 3HGHDOFE

7 =X RXIDHHBIHHERRIB LT T 7V <A <A
2 b BBz oW TEFflZ 7272 (Table 3,
Tabled). e v ¥ F~vA =4, TT7Tval)=A~=
A, T7VA=A =L, TVEEFAIY, ¥=F R
CBIVFYauTFAIThbELRIGEE T Y b
ZREOEE L, SHEMBRICERET . EORE, T
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NTDTy b2 LREMBEIRE . L EDREE LFE
HRIC X Y, SERfKRIBICE W TR S hic fifkid
JEFR AR R O B X 0% 3HIghE L RIE L.

Table 3 Measurements of adult A. cantonensis

recovered from naturally infected R.
rattus in Okierabu-jima

Average size with
range (mm) of 30
adult worms

Distance measured

Esophagus length
Spicule length

Male
Body length 21.01(23.53-18.66)
Body width 0.32( 0.36- 0.29)

0.32( 0.32- 0.30)
1.17( 1.28- 1.05)

Female

Body length
Body width
Esophagus length

Length from posterior
end to vulva

Length from posterior
end to anus

30.10(33.95-25.21)
0.46( 0.53- 0.41)
0.35( 0.39- 0.30)

0.24( 0.29- 0.19)

0.056(0.060-0.045)




Table 4 Measurements of the third stage lavae
of A. cantonensis obtained from Achatina
fulica in Okierabu-jima

Average size with
range (mm) of 30
3rd-stage larva

Measurements

Body lengty
Body width
Esophagus length

0.483(0.520-0.440)
0.024(0.026-0.022)
0.175(0.194-0.166)

Length from anterior 0.090(0.102-0.081)

end to excretory pore

Length from posterior

end to anus 0.040(0.047-0.035)

z =B

TR IR B3 i R (Nishimura, 1966 ; Inter-
mill et al., 1972 ; @5, 1972 ; KE, 1974 ; A& - &
B, 1974 28 - 7R, 1976) TIHELSBECEELT
WA ERBEShTWS. ZThLHIRIC BETs &
EKEETH, B >TRBAY#ESLE FEE,
1976 ; AE B, 1978 ; INTF &, 1978 ; R 5, 1979). #
EHBICR T 2R RBOBEFEERAT 2RE S, K
5 (1980 a, b) Kk YV BB TEREIN, F~vF X -
FIR XL VR, 77V <-4~ - AXFUY
AHT2AL + RUFFeAL =L TV EEFRAITLDY
FEI3IMHHEEREL, 2EMICEEL, v AILT
TV H2A A EEKOBEVREATH B LBHESH
7z.
L, FEHOIWABHE IRV T OERESITITLE
BICEZFL TR LEHMRTHZ LN TER. T2
bbb, BRNEEECRE L ARERD 5 b3sHIKICE
WTHFBBHEPED b, ERBICRELIARIIZEA
Einn TRERICHE U T ESRSERIS & HEF TR b
niehs, W0 4K L RITHAL TIREED bk o
7o. EBIT, KAEE - PRBEOBERE - BRYwRE s
b, RECBI2BREII X AILTVEFF AT
BERTHY, EHEDI/ =X AILT 7V h=A~<A
FHROBELIZESO TV, FBRAEOFITHE LTHD
5 HESEE (Nishimura, 1966 ; 228, 1974 ; &4 « &2
B, 1974 ; B - 7&K, 1976) TixEEPEEELL
TT7VH=RA=A - TVEXF R OBRESH, B
CEVHEBEZEVWTFhrOELE ShTnd. —HKE
FLLTRFITRZI - 7= XINPEShTNS.
LA LIAT O % 72 3 EH O R 2 A I Al B
TORBEEBRNTEZWETDH 3.
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ARX, Bl LT 5 L —gmicBHE EE T
by, PHBEELEZFEERDS <A <A F R I
HiconTh, SHETIT6E (EIED, 1980a, b)
LORESHAEPORD, KETRITEN RESHh, &
DL IFE»SHE 3HIHARHE SRz, SHEE 3
BRSNS 8FEICHL TS, /a3y TF 2
TV FAITOBRREY GBS, 1973 ; Otsuru, 1978 ;
Intermill et al., 1972) NE|E S, ERMITIZLEHD
2 AL+ F A2V - /KA (Yanagisawa, 1967 ; I
5, 1976 ; Otsuru, 1978 ; M 5, 1980) BL U7 7Y
AYAFTINDFZ <V % 7Y (Oku et al., 1980) H3H
FEE LD Z LIRS, ABRAPSEROFMEE
EROZ LD, RETHEEE L 22T 3 RHEMES
BWeHEShS. —F, TEPHEBETHI TS
FAIDLEBEARUEFFTA=A A XFIVRIY
YA, T TV a) A <A bAKAECELLTY
3. LI oTHRBICIERE LD bEEEsr sz
DT3B LEbRS.

HERBETRT 7V <A <A DERCHEETR2EN
EHHLTWSER, Ty d 2 DB ok Lrg
BLTwivw, ZhIZHLTERKETRET7 7Y h<A <A
W AEHEHE OB EMA ORI O AR/ L THA L (K125
ha), 7V e FF 2 7 OREBICEHHICERE L T 3.
BB 5 W S BB FLE LR RNT b b
53, FRBOEELHHEBEDHMRIEISBHTH
BRZEIREN. BEFEE~OT 7V <L <A DEA
BB X OSMIRIIESE (1968) Ick>TELHHIAT
W3R, TYVEXFRAIIIONTRDEY LL<abh
Twiaw. BET Y& F 2 7 PEBEREURE IO
L, ZOEEZEE~DOBAZHLL, 19694EICEZET
PIHTRENGHER SN, FEHHR () 2 5RbRAAL
FHIZABELTRBALLLE ZXxbhTW3 (BED,
1972). fho B~ 2 B E IR A I & R R
BizX WBALRRLEDbh, {WARKE TIXFATES
X V1977459 H iz @) THEE D HERR S T3 (Tl
BIRESE, 1977). AR DG « WHEEBEL, Pkt
EXBDBRE, TVEEFRA I DICONWTOHMANEREIT
RRLTWBEMEHESh 5.

U ERNRIZE DI, WHABBEICIWTLERE LFH
BRIz, MBI EEHNCHM - BELTNWD Z L DR
Shie. FEFHE TILERE MR B O NEFEGFITHRE
ENTWRRND, TAERE LR - BAE TOBRERAE
RAEEEZD L, BEAMEOERS LOEXLHEE 2R
TOREOLEM; RS S.

(79)



334

19794 6 7 ~19804F 6 A I S Dk RS TIA
FAEMGROSHHEETok. BEHERCEEMIC
BFERLREL, AEL EML, KROKRIFHFoh
7.

(1) % XIFZ 7 ~% A Rattus rattus 22558, K7
3 X3 Rattus norvegicus 6 ¥f, Mus musculus yona-
kuni 6 EREN V2 U X2V vy IR X Suncus
murinus riukivanus 6 SED 4 FE243FFIZO>OWTHREL,
y =3 X485 (21.3%) BLXUWF7H X 450 (66.7
%) 7 BJEFEEMBHEIHRE S .

(2) =A =4 + F A7 THEITITFEL, 986MEEIC OV TR
#HL, v & F<A <A Bradybaena circulus (1.6%),
FXFUYRIU~A <A Fruticicola despecta (1.3
%), T3 72y <A<A Satsuma mercatoria okin-
oerabuensis (5.1%), 7 7 YV H = A < A Achatina
fulica (43.8%), 7 b&F A7 Y Laevicaulis alte
(21.2%), *¥~<+ # 2 Incilaria fruhstorferi (8.1
%), Incilaria sp-1 (3.7%), F¥ a2 5F A2 Y Li-
mazx marginatus (14.3%) B XV Incilaria sp-2 (100
%) O 9 bIEFEMER R 3 HSBAKRE S hi.

(3) * X (BFERCHM), <14 F A7 VK
(CSAEX THME) OPREREEZAES L BFER 05
LITHER THEEAEMBBSRH S h, AR
LEMICERETHMN - EEFELTWD LIRS i,

P EDEIOAETRREECRITOX L LT
ZUNEND Y, BEEBOMOETLH LWHAEISHE
Thb.

#O

Brkdiebly, HBHEECCERSREER -
FEET 2 & IS HA N OB O G # CELS Bl LT
T, ¥ BELEA<A - F A VHORERKEE
KEEBEEML LHBRKERROSBREEOHE
TEBDY, EHELET.

BBARIT OEE 12 H49H A A FF 4 ¥ &R S (1980)
BIUEI6EAAFEREAHEAARTMSE (1980) TR
FLI-.

x &
1) LBfE= (1974) @ ARICH T B IR R A f R A o

BERKE. B FFxxI s3I
BIEEEMSEFAEICOWT. HRRAEMAE
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l Abstract i

A SURVEY OF ANGIOSTRONGYLUS CANTONENSIS
IN THE AMAMI ISLANDS
2. THE OCCURRENCE OF A. CANTONENSIS IN SNAILS,
SLUGS AND RODENTS IN OKIERABU-JIMA

SHINICHI NODA, ATSuo SATO, HISATAKE NOJIMA,
YOHSUKE WATANABE
(Department of Medical Zoology, Faculty of Medicine,
Kagoshima University, Usuki-cho, Kagoshima, Japan)
NORIHIKO KAWABATA AND SEIKEN MATAYOSHI
(Department of Epidemiology, Reseach Institute of Tropical
Medicine, Faculty of Medicine, Kagoshima University,
Setouchi-cho, Oshima-gun, Kagoshima, Japan)

Surveys of Angiostrongylus cantonensis in snails, slugs, rodents and shrews were carried out
in 48 areas on Okierabu-jima, Amami Islands during June 1979 to June 1980. These areas were
consisted of 41 community areas and 7 uninhabited areas (airport (A), garbage dump (B), cape (G)
and 4 mountainous areas (C, D, E, F)). The results were as follows :

1. Forty-eight out of 225 Rattus rattus (21.3 %) and 4 out of 6 R. norvegicus (66.7 %)
were parasitized with A. cantonensis.

2. Ten species of snails and 7 species of slugs were collected, and 9 species were parasitized
with third stage larvae of A. cantonensis; Bradybaena circulus (9/567, 1.6 %), Fruticicola despecta
(6/471, 1.3 %), Satsuma mercatoria okinoerabuensis (22/428, 5.1 %), Achatina fulica (7/16, 43.8 %),
Laevicaulis alte (60/283, 21.2 %), Incilaria fruhstorferi (3/37, 8.1 %), Incilaria sp-1 (1/27, 3.7 %),

Limazx marginatus (3/21, 14.3 %) and Incilaria sp-2 (1/1, 100 %).
3. Among 48 areas covering the whole Okierabu-jima, infected rodents, snails and/or slugs

with A. cantonensis were captured in 37 areas. These findings indicate that A. cantonensis is
widely prevalent in Okierabu-jima without mountainous area.
4. R. rattus and L. alte are suspected of playing the inportant role in prevalence of A.

cantonensis in the whole area of this island by their distributions and infection rates.
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Explanation of Photographs

Photos. 1-9 Intermediate hosts of A. cantonensis in Okierabu-jima (X3/4).
Photo. Achatina fulica
Photo. 2 Satsuma mercatoria okinoerabuensis
Photo. 3  Fruticicola despecta
Photo. 4
Photo. 5 Laecicaulis alte
Photo. 6 Incilaria fruhstorferi

.7

. 8

.9

Bradvbaena circulus

Photo
Photo
Photo

Incilaria sp-1
Incilaria sp-2
Limax marginatus
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