(FERFHEE H23% H45 187-200K, 1974)

Ancylostoma kusimaense Nagayosi, 1955 DJERE
5 5 NIRRT BE 9 A TSR

H M = i HTHENODEE W OH B B
Ml A & A T K o oM H s
s H FE I8

(REBFLERKREEG D FELE)

(BFi494E 6 A17H =)

19554, KHIXEFRRECEZLEREL, T/
NO2REOMBEREL, KIIHETHSD L LT Ancy-
lostoma kusimaense JE7 ¥ rn A b ——<) BEW Ne-
cator miyazakiensis (X H b —)v) L4 L7z,
D) BERFIDCTIZOHK, FHM (1959) 23E DR
Peh M OBREIC OV TR 217227 h5, ThEERvT
BELHENMTRbULTE LY, bhbh bR ETR
DTVRVOTIRROMEL LTEL, XRXTIIED
BiF 2Tk 3ZLicT5. 2k, B7TrFrXb
—2 L VIFILICD VT H—BEZET DT, AXHPT
X A. kusimaense i\ 5Z &I L7z,

&T, kiokE (1955) OFE# L Y LAATIC, Yama-
guti (1935) I RHEOE) LB E R L, Ancylo-
stoma braziliense L[FELH LTHY, ThrdLic
LT Systema Helminthum (Yamaguti, 1961) 23>
TiX, XED A. kusimaense % A. braziliense O
synonym & LTH#E->TVW5%, %7z, @ (1951) b
REROEM D 57 s % A. braziliense LRIEL,
EACHE L. Z0L O AREENL LithbhbhORF
KT hbhiz. Thbb, 1BTECERZ, MBI
AT OFFR 255 H LML LI ZH0SH 2 b LK
ELTw55b5ic, TEHOBHR»D, 2HOEF 2
b, NOTHEBEOEN A. duodenale & R l2 % /1N
b1, H1ELZRHL, BEORE thotk
A. kusimaense L[RJEL, 2X0#H%E bofiosgdi &b
B LD OMBOBEETRR L, FEIMLHETH
5Z L &7 L (Yoshida, 1965). & HIZRFRICIZEB
THHIZ A. braziliense & A. ceylanicum DV>FENF
NMSTETH B L9 Biocca (1951) D% %, FH L
BRIRE R L TR L.

—%, bLbIIFAFTFOREEED, DEEREL
THDBE, A. kusimaense DNEHRIZZHICFALL TS
DEFBHI-. F72, Yamaguti (1935) DFL# L7~ 7E
DE /LS A. braziliense DX, & 1T HE
BOME DEH 2H5DE A braziliense TiI7i<{,
A. ceylanicum H A. kusimaense D E¥H L& Bbih
%. EEFE (1951) PEREROME,» /T A brazi-

liense YRIELIZLDIZDWTIE, RIKOEFEIZEY %

DEAPBTRELLLEZS A. kusimaense LEZ D
Niz. ZOXH>RFRND A. kusimaense (X BEIFRED
Z 6T, bHREICHRYIAEHICHML, & LTH
EHEAEALTCRHBEEbhS. EELOBRNPL A.
Eusimaense B b TRl LI fEix A. ceylanicum Y%
zbhsd, UEDX ) RRMind, o A. kusima-
ense TOWTEDEL DLUVIFENRMKRETHD LEZ,
RRH, RBAESROBEIT L E XY, ABEFRCRY S
¥, TOEFRIZOVCTORHFEMASZ LT L.
HHEE B URICHE

I BT A. kusimaense DFLE D FLREBIEIC
BELU7MEHNT koY TH B, 1. Kb HXEMTH
5B IRREEEOBIC AR LTy 7z . Zhidk
HRHELOFRIC LY B ShebDTHS. 2. &
AR=EE0FRIC X ) B ShcREREDRIZ AR
BRYL LT 72k H. 3. REBRF T T s i FRicH
RRYL LT iR 4. FRERFFALHE ORI B AR RRYY
L=k, 5. FiE4 % origin & U TER=ENTHF
RIZBPE &, HRRTFL T 2RO .

RYRIVEET, ERSIeno~7e A kusima-
ense RYATROME L JBAREE LT A, L LR

(21)
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W ICEE LTk, &0 Eioftic, ERFRE
I HARRY LT\ A, kusimaense D BEDTFE
IR % U ORI e,

A. kusimaense DI EANRF BT 20581k, &O
BRI HoTIE, RS 200£%2 575 FrhF i
ARTHESZ2 2L 3 H BOFRICHET S, —FHREE
RRYLC BT, 21 Y 200 B0 RGeS B 2 FR ok &
AP RO BRI LI 1 BV TRASE .
ZFLTHREZ D%, BORLC B T2/ 2 552
H, BRI TIZI28E A 5408 ORI 0fEL 25
BICBERRL, BLALTRTORERERELTH
ORI 217227, ELFNOREOES B, 1§
& 2V TR RS T X CEEY, 2o F R CHlEE
BI T OoTHBELOME R ERHSERELL. Z0
B, BT SESLTRE L. 7, &, KEORE
Ao dmEDRED Linom Lz, —7F, M, K, O,
M, R, R, AR, KUEEE M5, HILEEE B
Bz o TUE, TOMIHBBATOELRE, & EiEx
— e VBT TREZRE Lz, BELBET
B LTHEERESTCIILTHRL, #WALEZERILE
NDH10% formalin ENIZHTIE L 7.

B K

I. FRAROFER

A, —fRHTERE

HEETWS A. kusimaense O WK 13 PBARAE
&, B LERZAEBYEL, $Bof TI/NEOER
FicBT3. BRIARTHEDLN, ARICIIEROMN
# (transverse striation, [X[15, 28) XH 5. AEIIF 1
RTIL, M BRI LT 5 KT RICER
CREESETHRLBEI Y LS, Thbdb, HIFE
EEIY AHshiBEoFER, #7.82mm (10&0
¥, UFRIC), ME9.12mm, MAEidM4 0.28 mm, M
0.33mm THY, FEMFFEEEL Y RH&hiz ko
B, #8.13mm, M9.75 mm, FMEiX#HE0.28 mm,
i 0.34 mm Thole. ThiCHL, FRizARSHDORK
Y 2 OMIC 5 %, 52H B X U60H %I Z D/NED
BEEE Uiz k& Rix, #9.75 mm, M 12.53 mm,
RIEI 4 0.37 mm, M 0.46 mm KT THolk. =D
HHZISD2LORVA, T0k5RELT A ceyla-
nicum B A. braziliense TBWTH FEBR LTV
3. Tiebb, Thbo fyhi EERAC FRIC BRies
¥, M1 HARCBEZRELFHWLTH D L, BRRK

LDHEPEICH BN D BE X Y 27 Y K&\ (Yoshida,
1971 a). & T A. kusimaense DHEHRIZB T, RrHEE
(seminal vesicle) [ZFAMEA> 5 3.1 mm (HARRKYLEE) 72
VWL3.8 mm (ERERYLEH) o HEHCZ ORE 25D,
EORSIT 0.8 mm(BARYA) 2L 0.9mm (EB
RYRE) T, W, ZHFHR0.15mm AR\ L 0.2
mm Tho7z. ZZHH] (spicule) 1IMIR <, ERIZER
T, EmiashikE2E2 L (XM13), Elfl (gubernaculum)
BRI20MEHETERELEL TV, ZhEhodt
HERE LIORTEY Th s, —HilhizkiF 3480
HPEZHR VISR LIZEY TH S5, HhEHIE, ¥
¥ 22 p OE & O (mucron) 28 LT 72 (K14).

B. Oz

AEORESFIRLITRTEY, i3 ) BRRLEHED
DLV FERBYEHOFTERORKRE., K1 256K
SR, AROIEER ("OTFFH) il UFEk
DEINIAT (incision) 3H Y, ZFDEHRDTHFHKITIT A.
braziliense 1ZH b5 X 5 /EEIX 72 (Yoshida,
1971 a).

B (ventral teeth) DFREIIARED L DL b RE AR
B#EThHs T4bb, AEOERM (Mo kK) iz lxt
DWNEHE (inner ventral teeth) & 13D EH (outer
ventral teeth) 3% 0, ABREOFBKTH B, &
DR« SR OKFMEC BT 2EHMELSTHB L, T
TIZ Yoshida (1965) 24L& 51z, MEHEH %
1 L35 LA EEREREX, A. doudenale Tix1.3~1.7
(3E#1.44), A. kusimaense Tix2.0~3.1 (F#2.5),
A. ceylanicum Tix 3.8~8.6 (F#55.8), A. brazili-
ense Tl 10.1~12.4(F110.8) T, A. Eusimaense @D
WNIEMIX A. ceylanicum (X24), A. braziliense (X
25) DENICHBELTELL K&EL, ©L5 A duo-
denale 12V, LU A. kusimaense O - S E#IZ
ZOWRBIZBCTHRED 25 ETT. Thbb, N
JEE MR ZATE TR, R1~5BXV26Icib
NBX)ICHEDPRIEBIEEL T B L00%L, o
A. duodenale \ZH b5 X 9 2B (accessory too-
thlet) 2835 b DIARV, X7/ EMH b BHAR = A7
TWE7% <, A. duodenale DZEN XY #Hiz EL, D
A. duodenale DEZNHNF EIBAL T ZDIZH LT
HEERL, »oWOEEL ORIz TREL,
BRLRRERO HEHERLTVS. Z0kdic KL
A. duodenale [ IHF DIE LR BH, ZWEHEOMEK
DR DO TRAEM RS> Tw 5. K 1IMFRIZRKR

(22)
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Table 1 Measurements of adult worms of Ancylostoma kusimaense from some sources of collections.

Natural infections

in badgers in Miya-

Natural infections

Experimental infec-
in badgers in Kyoto

tions in puppies

zaki Prefecture Prefecture
Male
Body length (mm) 7.82%+0.20 8.13+0.37 9.75+0.38
width (mm) 0.28+0.01 0.28+0.03 0.37+0.03
Buccal capsule length () 89+8.75 126+14.53 138+6.28
Esophagus length (mm) 0.78+0.02 0.77+0.04 0.86+0.04
Spicule length (mm) 0.84+0.004 0.86+0.06 0.90+0.06
Gubernaculum length () 84+0.71 66+4.24 70+14.08
width (p) 10+0.44 12+1.16 12+2.55
Female
Body length (mm) 9.12+0.55 9.75+0.46 12.53+0.97
width (mm) 0.33+0.02 0.34+0.02 0.46+0.06
Buccal capsule length (y) 100+6.60 162+6.33 176+13.03
Esophagus length (mm) 0.86+0.05 0.87+0.06 1.00+0.06
Esophagus to vulva (mm) 5.36+0.27 5.87+0.30 7.05+0.48
Vulva to anus (mm) 2.59+0.15 2.63+0.15 4.06+0.46
Anus to caudal end (mm) 0.18+0.01 0.21£0.01 0.28+0.01

Measurements are averages with standard deviations based on 10 worms of each sex.

Yut%600 285 Lic A. kusimaense, [X 2 13 FUERFFRESE
CHAREL T2 b0, X3 ZRERERIC B RRY
LTVvizh o (FFHESELFE), X4 3R EEX
CHAREL T 2b o, K5 X EIRFREERIC B ARRYE

LT b0 REBRKBEER Onpe cEFE
RLEEbDTH 5.

WICARD ORBIZ BT 25D 1 5 & LTk (1955)
ASFCHR L7z SMAIKSF DRI 0 IR B s, B & 7
BT 2NEHRO—EIERShIzbDLEX LR, o
SR L EET AN AMB LBV TR I BE LT
5. Lal, ThPREREICENT 200 TRV E
BR6OEEBEFEHFEFTR2» O bHALLTHS. £k
HIZIZREN TRV, REFEHSEITAR 2N 8
8215 L, NEEEOKEIC 1 O=AFOEENE (su-
bventral teeth ¥ 7213 lancet LFr&h 3) BdH 325,
Zhizfhd Ancylostoma 12 b FET 5.

C. ZH¥e

A. kusimaense O ZZHER T om0z & AEH
IR T, £4A © fl#E (lateral lobe) & 1 oniyEE
(dorsal lobe) £ 22572 D, sk (ray) ITX2T&E&ExH
T3, M&oFiER bUICEFIZS R OREOERIC
BELRRA VM ThB. A. kusimaense DIHIZRITX 6 (fF
RiCEBYetk 60 B 0 HifE), 7 GRETAFERE B ARRGBE),

8 (STEEIREETE HARRYmE), 9 IR K B AR
g ff), 10 (EilRREEBARGELRE) 2R Shamm
{, BH (®DA)H SHEM (ventral ray, Zihitventro-
ventral ray & latero-ventral ray M 2% A& Lzd
D), HMURL (externo-lateral ray), H{lifi (medio-la-
teral ray), %{Iff1 (postero-lateral ray), #+#5H (exte-
rno-dorsal ray), XU (dorsal ray) DJEIZES L
T 5%, AEORKMIIAE (1955) b % DOJEGHE Tl
ALTY B X i, PRSI & TR E CHEX L,
BRI L ZIABE LT 28T 5. EEORER LHiH
ATIE A. ceylanicum B I A. malayanum 23T D
Y oRWHE 2R, A duodenale, A. braziliense,
A. caninum, BEO A tubaeforme 13 3ARZDHH
HIZBERK LTV 5.

A. kusimaense DHFEIFILRT L, HHIL T
K&EL 241, HLBIEBR2HL, ZOARAMDOL DT
EBICEL 2 LTV 5. BMOSBREE S0 HR
RSETE D E LG LH DY, FEORETIE, ©
NIXHERBEDFH %\,

D. &R O

Sy DORR B OFERITIT SO DRI HRIE L
{EFIL TV, Yoshida (1971 a) iz XhiE, ZO#
BEOBBIIIEIC LI > TRIED Y, A. ceylanicum

(23)



190

T 7.7~9.8 p, A. braziliense Ti3 4.5~5.4 0 Th
Y, RO - EH TR LA LRI RL,
¥ 7= formalin, alcohol WEE TEVZEET, X bIC
I IZIERICTH Y, LEMBEOH LVERNAE L
THERENT.

A. kusimaense L, THICIFEEERLEVEEZLN
% A. ceylanicum 122, T ORKEE % gk L7z,
A. kusimaense DREEFEDING %2 FEEREYL 26 H L DM
BECEHILTH B L 9.5~12.7 n(FEH 10.6 ) T A.
ceylanicum DZFRNIZH LXK THDl, 7 HEEE
PEEETHMSECEE T L, TOWENLRERZ LD
Tholz. Tihbb, A ceylanicum DFFFE (X27)
FHRICEREDHY, TOMAICERESFEL, BHORK
FARHAITDH B, A. kusimaense DZh ([X28) (118
DI 1 ROEFIROEFEDOL ) O TEY, WHED
RO A 722 b LOERRA DN, EEET
WS X 288X, ThZhoBico v THE 2,12
T2EfTRSTD, Kkl X 5 2R 57z,

II. RgEshhORiE

A. kusimaense D BYLF B DI LM D Ancylostoma

BoObLoLEAMCFECTH 5. RIBEIAS R RYLS)

B UL T O E LERIFIEENE D ALV 5 T
5. A B 0BG M ORI HFT (1959) 1 Lhuid, #
iR AT RE, BRRRCHERE MR
L, AL 5 FEHERME CORMAT106.9 o L o>
Szl ~E L EL, —FEBRME, bHEMERE T
DEFEEAS 19.9 p LIEFICECATHS (R2). LarL
RALEE LAFBUEREERICFEL TV 3R R
IOREER ORI OME REN DO RIIR R LRE L
IHEBTIE, A. kusimaense DRBYLEHED FEEEIT HFY
DENE—HETEHLE—HELARVELYDD. THhDL
—H T BAE LTIE, HROMBEENR I LOICERARR
Thd 17, —FELARvEE LTEE 2R L
NLF 2 HEF R % TOREET, FE S OFHMTIX80.7
+4.6 ¢ (FUHR strain) B XU 75.5+3.0 p (Bl strain)
THDT, TDfEIZ A. ceylanicum, A. duodenale,
A. caninum R ELENDHB LI R. EREAER
Wi SRR £ TOMREL46.8+3.1 p GRHR strain),
B LU48.549.2 i (EIF strain) TH>T, FHFIDORIE
H19.9p LI3RARY, LA LE3FhOEE ERYE
e, iz 0 &) RUEME EOEIE TR, Kb
NHRCY, EbILSE, momEHEicLoTHMEh

Table 2 Measurements of infective larvae of A. kusimmaense comparing with those of A. duodenale,
A. caninum, A. braziliense, A. ceylanicum and A. kusimaense of Shinkado (1959).

A. duode- A. ca- A. brazi- A. ceylani- A. kusimaense
nale ninum liense cum
Distance measured Shinkad Present investigation
Yoshida Shinkado Yoshida Yoshida (185& ° Kyoto Miyazaki
(1971) (1959) (1971) (1971) strain strain
Length of sheath 762.9+23.5 654.4 683.1+17.3 758.3+15.3 703.6 704.8+14.5 718.1+9.2
Length of larva 719.3+23.1 613.6 662.1+17.0 712.1+15.0 661.1 654.1+14.9 666.7+9.0
Maximum width of 95 4+ 0.8 264 255+ 1.1 27.8+ 1.0 254 255+ 1.6 24.240.6
Maximum width of 99 91 0.4 221 215+ 0.7 226+ 05 218 210+ 1.5 20.6+0.7
Cephalic end of larva
from cephalic end of 3.3 1.1 3.8+ 1.1 2.9+1.5
sheath
Length of esophagus 177.9+ 4.6 149.2 161.8+ 3.7 168.9+ 4.4 162.4 164.8+ 4.0 167.8+6.7

Length X width of

genital primordium 11.6X 5.8 15.9%8.3

Genital primordium

11.6X

4.8 12.3X 5.316.6x7.8 13.0X 6.4 11.5X6.8

from esophagus 237.6+14.9 211.7 232.1%+11.1 249.0+12.8 244.5 211.8+12.6 232.4+9.2

from anus 206.8+11.2 170.27 188.0+10.2 197.6+ 9.3 173.5 181.8+10.3 179.5+5.4
Caudal end of larva

from anus 85.5+ 3.1 82.2 69.3+ 1.9 84.3+ 2.7 106.9 80.7+ 4.6 75.5+3.00

from tip of sheath 43.6+ 4.4 36.8 209+ 2.2 46.2+ 5.4 19.9 46.8+ 3.1 48.5+9.2

Measurements are indicated in micron with standard deviations.
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DT ENEEh B,

RGeS M OFEIIRI6ICR T Z & <, ORI A
LRE BV, REORHHIPPOFEL 2OTV 5. WHEHD
BB EIAEH T, > Ancylostoma JED b DIzl
Tv5. E£7-, £JHFES (genital primordium) AEEE
L DFRIVFEFICHEBEL TV SAD i Ancylostoma
BObLOIEY LT3,

TR R S 2 F T 501, EEORRTI
N. americanus, A. ceylanicum (Yoshida, 1971 b),
FLTZD A. kusimaense TohD. N. americanus 1%
Necator BIZB L, #EFEIT A. kusimaense 125
N, TOMORIKRNNCERZDOTERICEET S L
XD, A. kusimaense 1IZE S X LTV 3T A.
ceylanicum LEx2 BB, A. ceylanicum DJ5H0%0
HRVUKRTHBRERCTE, BESRO LV TOE
BIRFERCRETHD L VDI B EHER .

III. RIBDFAR '

A. kusimaense DHBINIFI8IZRTINL, BEOHH#E
REFERICAHEND VDA RAEERTLORIEL L
EThob, BIIDKESITRER64.6 4, 5% 38.8 ;0 (40
EDEY) T, SR L BIFOFETKR]T 2 Li
WEETH B, 72120 A. malayanum DHEINIKFE T,
MOMBNEIEA T B O TR TE S (FH, KF
*).

IV. BEHEABITLERS

EE LI FHERICBT, TD A. kusimaense D
RYS B EEHR 2 ~ 3 B AOFRIEDMICERS L,
IR, £ OHEFVRBICETHEEL, TOKD
H¥HBicbl>THIPESSIF B L 28, FRITE
ML O THD THERBEETH DI L 2O, €
TT, TOXIRFREA, ThicAksiRoRELY R
PROMBICBEMCERL, HhoBEEENBITR
Bhkie Lawd, EREEREOBBREEY, R#HOMH
THENICBT BEFEROLREALPICL, SbICEkH
Hzb 2L b EPYLTWB L Bbhd A, ceylanicum
LDEREBE L.

A, BORg

A% 2 ~3 nHOFRK (REL.5~ 3ke) 20 HE AR
1, &%Iic A. kusimaense DB BH200E %27 5 F v
B PN AN THETF 'z, 0%, K3ITRTHL
12W3E1 %2> H52H B TORL ORFHICFREBEL,
FEAETRTOMRSE HREL T BED BIRE 1T22
7
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RGeS B 514 1205 TRk Lol T, B8 XuUh
FEDBED B N— N~ VEEE THEH LT & 7258 3 HiEHsh
B2%29%, /NEOTHOBNIZHEEL TV 2REBA LR
bUDIHEN6ETHOk. 24EHIE TIZ, Ran:
PHFTRTEBIONEOBENIZBALTVSLDT
»ot. 2H%, ThbL4BHFEEET L, Bk
BOGBMEIEDOBE 2# 2T, H4HPPoShHh L
2o Twiz, ZRHIXBERBIOVNEENIZH4E L R &
Nl Lpl, ZORRTH - MNEOBENIZLETOE
SHIZ DO E AHHRPTD bhie. 3 AHROFTR D
FEREET, MNBBATIIT CIREEOE 4 Bi5hhhs
FEBML TR Y (K19, 20), —H/BEIL LR Y
208 R bW ARE b L Wap Y i ke g Wl

EEBIITTIE, A. duodenale, A. ceylanicum,
A. braziliense 72 £ T, RRifeghdixniks%, 8/
RO THESL, FH3dGhhLd, XL LTUMGE
HOMBENIZEBAL, SIFTHEHRKICETELT2~3
BEZIZIEEDY, HIPoRFL LY, FANEEET
DEAMG R L o UMNBBENIBbh 2L V5 2L &
WRTER. 2D A. kusimaense b, FRYLPIHIDOHEAL
BFERTOTEIZAS L, b0 3l RTL, Kikd
BRIBEBO0L, MNEDBVITE OKIENICRAL, B
Wi DX 2 ARICIZE 4 %R & 7o TREIE A B/NBIE
N~NHELITLB3XHTH 5.

ZFOHMNBIERICEVCTE 4 ighdu, ZoFBO%E
THMEBICIREL, BCERALTREEL, 6 Hic3S
KOLDOVREAEBADOPREERH I THESH, Thbb
BOEHEZLEBICES. INHITKRARBTHS. K
RREUE, FOBRBICRMI L, RBRfushbEE5%I130I1C3E
EOE[MANIC, BZUDTHIZKRET L 01ck 5.

FFRENT A, kusimaense DRRGEHREIL L, BB
FCHRABETHHRIIHK 3 DI3A LK R Lz 36% (72
£) R\ 182.5% (1654) T, F1954.3% (108.64)
THotz. {FRIZ A. kusimaense DIFBERIBEEXTH 5
LWHZERTE S,

B. fRERY

HE#2~3HADFRITEHE AEL, #FLiITHL,
2005 D RGeS i & FRERHE G Bz ok LIz K91
FREE S, 9 2BASEL. 1T, A%
FTRELCEFEL TV ASHERXTAS L, R4ITR
Tin<, 8 ~67E T, BERDOEHHEIIIL.T% THolk.

FFREE BT B AN 7o SRYSh BT 2 B L TR
BATZ20TH D2, ZoghhgEml2rigciRL

(25)
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Table 3 Migration and development of A. kusimaense larvae in puppies after oral inoculation?.

Number? and developmental stage® of worms recovered from

Days  Sex

after of Tissue of alimentary canal Cavity of alimentary canal

li::izl: host  Sto- Small intestine Sto- Small intestine Total

mach p o ooy YE o™y opom ovovowowow

1/2 M 1 2 5 10 11 0 0 0 0 0 1 2 2 1 0 35
1 M 5 16 8 6 7 2 0 0 0 0 0 0 0 0 0 44
2 M 2 2 2 0 0 0 2 27 5 5 6 7 1 1 0 60
3 F 2 5,192,2 1 0 0 2 1,211,4 3 2 0 1 0 0 66
4 F 0 13 0 0 (C] 1 2,87 18 9 6 2 0 0 0 138
5 F 0 0 0 0 0 0 0 18 12 13 16 25 17 5 0 106
6 F 0 0 o0 0O 0 0 0o 12,331 3 21,14 11,715,6 2 9 107
7 M 0 0 0 0 0 O 0 2 16 14 16 14 32 8 6 108
9 M 0 0 0 0 0o 0 0 0 1 58 57 44 7 2 0 169.
10 M 0 0o 0 o 0 0 0 0o o 7 13 61 3 1 1 118
11 F 0 0 0 o 0 0 0 1 29 49 51 24 11 2 0 167
13 F 0 0 0 0 0 0 0 0 1 74 81 1 0O O 0 163
15 M 0 0 0 0 0 0 0 0 4 35 40 1 0 1 0 81
18 F 0 0 0 o 0 0 0 0 2 13 39 42 3 2 1 102
21 F 0 0" 0 0 0 o0 0 0 o 4 107 14 2 0 0 127
24 M 0 0 0 0O 0 0 0 1 3 25 13 56 4 1 2 165
28 F 0 0 0 0 (U] 0 2 5 14 66 6 0O O 0 93
33 .F 0 0 0 0 0 0 0 0 0 8 57 0 O 0 72
40 M 0 0 0 0 0o 0 0 0 0 5 38 38 1 2 2 92
52 F 0 0 0 0 0 0 0 0 0 12 20 36 11 3 0 82

1) Each puppy was given 200 infective larvae in a gelatin capsule.

2) Examination of the liver,

lungs, trachea, heart, esophagus, diaphragm, kidney, spleen, muscle and large intestine gave negative

results.
arabic immature adults, and gothic mature adults.

BiciE, RAITETL EL ORI B EAICTFEL T
Wwizhs, 1EXTTIRMCBITLTV 2003 B oh
7o 2AREEIBOFTR T, KEWNICEE0 70 ) SEIEE
LT3 ("2, BITOREVL OB I UOREICE
LT 30200 bl ({22). 2 HETE, VK
&, B, RE»SHRSR SIS, Th LR
FORNL OR/NBITEL, ZOBEN»LRHE .
3 HEOFTRTE, RBPEOGHISFFIEFLTE
7205, TCRMNBICELEZLOB» R B Y, ET0—
NERERIC, —EINBIENICETEL, 2055 1%
BE A L o TV, Th b OREIES RO E)IR
NRETH O, 4 AH TR, BV DOL R NEEE
NLRHENTD, L DOLDOI/NEENTE 4D
BFEEBLTWZ(X23). 5 A TREREPEVH DI

3) Arabic figures show the number of third-stage larvae, italics fourth-stage larvae, bold

FHOMTEL T, 0%, FHOREEE & LI/
JER D% A IS HIBE LTHESHI L2 ), 9 BLEI
HESHWIRBMRBOLTEDBNE X Jick2l-. EXE
FRIZIZCD THIIZED 20RBOBRLELRICL, &
Y MBEREISA 4 5 Th o7,

BREBLC BV TERARLCBT 32 LV RiucE T
RETEZRPIDAv, bbb, 1325400 £ THE
IR BB T LT H 5 L28.94T, ZhidEg gk
D14.4%, HEBAGEEDI6.6%ICH5. FEORY
D54.3% I LTIEY., L2 L, A.kusimaense 1Z{FR
L, BOMICOEEMICOREL, REIZETRERE
THZENHALN L RO,

C. A. kusimaense & A. ceylanicum &L DFEE LD
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Table 4 Migration and development of A. kusimaense larvae in puppies after cutaneous inoculation®.

Days Sex No. of Number? and developmental stage® of worms recovered from
?;{é%f; o ii?ﬁ:d Skin Lungs cT}f:; szsixr_l::,e;)tfinsemall Cavity of small intestine Total
I IImIvV~WT I O m Iv VVIVIW
1/2 F 8 143 1 0 000 0 0 0 0 0O 0 0 0O 144
1 F 17 23 4 5 0 0 O 0 0 0 0 0O 0 0 0O 32
2 M 34 11 1 1 110 0 0 0 0 0O 0 0 0O 15
3 M 34 3 0 0 310 0 1,7 0 0 0O 0 0 00O 9
4 M 18 0 0 0 1 1 1 0 8 4 1 0O 00 0O 16
5 F 21 0 0 0 000 0 2,1 4,2 2,1 22 6 0 1 0 23
6 F 28 0 0 2 000 0 6,1 10 6 7 0 0 0O 26
7 M 54 0 0 0 000 0 7,21 1,5 O 1 0000 35
9 M 67 0 0 0 000 0 1 7 3 0O 0 0 0 O 11
11 F 37 0 0 0 00O 0 .0 1 4 7 3000 15
13 M 14 0 0 0 000 0 2 6 15 4 0 0 0O 27
15 F 11 0 0 0 000 0 1 7 20 14 8 1 0 O 51
21 F 14 0 0 0 0 0O 0 0 0 1 7 3 000 11
24 F 35 0 0 0 0 00 0 0 0 8 9 2000 19
28 F 21 0 0 0 000 0 0 0 30 91 00 43
33 M 44 0 0 0 000 0 0 0 14 2 3 0 O 19
40 F 4 0 0 0 000 0 0 0o 23 9 00 00O 32

1) 200 infective larvae in a few drops of water were placed on the abdominal skin. 2) Examination
of the liver, heart, spleen, kidney, esophagus, diaphragm, muscle and large intestine gave negative
results. 3) Arabic figures show the number of third-stage larvae, italics fourth-stage larvae, bold
arabics immature adults, and gothic mature adults.

¥4 A. kusimaense DIFRIBEENICBIT BFE O - Female
Er, ABCEVEHLTVw3LEZLND A. ceyla "
nicum L HEFLTH 3 L (Yoshida et al. 1974, in pr- 10
ess), A. ceylanicum 1% FEORRYLRF 2B WT A, kusi- 9
maense & FIKE, RRgshbs 2 BRICE 4 HI5h R H 8 T
FHL, 6 BRICESHARMREPHEBETS. Larl, & 7 Filth-stage

U CEZEFENICRIIZ RN T OIRI4BLUETHY,
A. kusimaense LY RRBEVE I THB. —F, BEK
BPz BV TIE, A. ceylanicum 33 BEIC 554 %

Body length

H, 7 BRICE S HIRBR B HE L, 148 Bgtic BB 3
W, RO A. kusimaense D FBEEE X D LR00E . |~ -

Wk 5 Thove. |
A. duodenale DREGLS B E AFRIFEARD 30 I13#F .
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BRI L-EEe, BEPRMTHICENLI A EE 3456 anaysx':“e;g fMt" 16 18 20 22 24
infection
FT50T, LD 28H LIIRENICRRS.
2> Xz, A kusimaense & A. ceylanicum & DT Figure 29 Comparison of body length of female
PR ICRIG B 2B U TR O RIIC I\ THICHT worms between A. kusimaense and A. ceyla-
EORENREL, A XVBKRECZENRZDON. K nicum in their course of development.
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Figure 30 Comparisom of body length of male
worms between A. kusimaense and A. ceyla-
nicum in their course of development.

29% X UNB0T MRS R OMEREIC >\ T, R iR Ok
542 H A 524 ORIOFRHI B L7255 4 5,
%5 5 HIRMER I L URRBOEROEMORE LR LT
LbDTH5B. HAHBIVESHOT L OIlic BT
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ense DM BWH BEOHMERTZLEXbMS, *
LAk L A kusimaense DFEN KTH5B. Th
SOFRRBERENERD1D2LVWH ZLATX 3.

V. =EAFEIE(ZE 1T A. kusimaense D EFERR
197046 1 B A5 3 B OIS AT OILEB, AEEFERT
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KSWFTML THD., WOTHEDL TS, HIFR,

Table 5 Occurrence of Ancylostoma kusimaense
in badgers collected in northern
part of Kyoto Prefecture.
Number of

A. kusimaense
Male Female

Date of collection

Jan. 25, 1970 0 1
Feb. 12, 1970 2

Feb. 16, 1970 1

Feb. 19, 1970 5 10
Feb. 19, 1970 7 19
Feb. 27, 1970 0 1
Mar. 25, 1970 16 17

SRR R X ORARF O BIC A S 0 BRI 378D B iy
ez bt s,

z =

HEE Tlc R TR RE Sz Ancylostoma JED
SMAIIHK 6 IR TWME6HTHD. £D1 9 H23ET
DFEIX Yamaguti (1961) ¢ Systema Helminthum iZ
YRALT vy FENTS,. %z, Rep (1963) oY X b
121X Yamaguti 23HF72b DD iz A. perniciosum
©@24)23H Y, Yamaguti DV R MZH B A. kusimaense
(5) & A. gilsoni (23) #R\ T\ 3%. Yorke and Map-
lestone (1926)1zi%, 1, 2, 3, 6, 9, 15, 20, 21, 223%
U230 SN T 3. A. taxideae(25) (Ka-
lkan and Hansen, 1966) & A. sidhensis(26) (Khanum,
1967) &% Yamaguti 3 X Rep @ Y 2 LRI &1
HOLE 2 SN2 bDTH 3.

Table 6 A list of Ancylostoma species reported
in the world up to the present.

1. A. duodenale (Dubini, 1843)

2. A. malayanum (Alessandrini, 1905)
3. A. braziliense (de Faria, 1910)

4. A. ceylanicum (Looss, 1911)

5. A. kusimaense Nagayosi, 1955

6. A. caninum (Ercolani, 1859)

7. A. tubaeforme (Zeder, 1800)

8. A. buckleyi Le Roux et Biocca, 1957
9. A. pluridentatum (Alessandrini, 1905)
10. A. martinagliai Ménnig, 1931

11. A. paraduodenale Biocca, 1951

12. A. longespiculatum (Monnig, 1938)
13. A. galagoi Berghe, 1936

14. A. mephitis Micheletti, 1929

15. A. conepati (Solanet, 1911)

16. A. hescheleri Monnig, 1938

17. A. iperodontatum Le Roux et Biocca, 1957
18. A. bidens (Molin, 1861)

19. A. japonicum Fukuoka et Katsurada, 1926
20. A. minimum (Linstow, 1906)

21. A. mycetis Yorke et Maplestone, 1926
22.  A. mucronatum (Molin, 1861)

23. A. gilsoni Gedoelst, 1917

24. A. perniciosum (Linstow, 1879)

25. A. taxideae Kalkan et Hansen, 1966
26. A. sidhensis Khanum, 1967




Figs. 1-5 Mouth part of adult worm of A. kusimaense (200X) : 1. Experimental infection in
puppy, 60 days. 2. Natural infection in badger in Kyoto Prefecture. 3. Natural infection in

badger in Hyogo Prefecture. 4. Natural infection in dog in Kyoto Prefecture. 5. Natural infe-
ction in badger in Miyazaki Prefecture.

Figs. 6-10 Copulatory bursa of male A. kusimaense(90X) : 6. Experimental infection in puppy,
60 days. 7. Natural infection in badger in Kyoto Prefecture. 8. Natural infection in badger
in Hyogo Prefecture. 9. Natural infection in dog in Kyoto Prefecture. 10. Natural infection
in badger in Miyazaki Prefecture.

Fig. 11 Dorsal ray of A. kusimaense (470X).

Fig. 12 Spicule and gubernaculum of A. kusimaense (340X).

(29)
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Fig. 13 Fine point of spicule of A. kusimaense (400X) .

Fig. 14 Tail end of female A. kusimaense (200x).

Fig. 15 Transverse striations on the cuticle of A. kusimaense adult worm (270X ).

Figs. 16-17 Infective-stage larva of A. kusimaense (640x) : 16. Head. 17. Tail.

Fig. 18 Ova of A. kusimaense (300x).

Figs. 19-20 Fourth-stage larva of A. kusimaense, 3 days after oral larval inoculation (200X) :
19. Head. 20. Tail part of male.

Figs. 21-22  Third-stage larva of A. kwusimaense, 24 hours after cutaneous larval inoculation
(300x) : 21. Larva collected from the skin. 22. Larva from the lungs.

Fig. 23 Fourth-stage larva of A. kusimaense, 4 days after cutaneous larval inoculation (300X ).

(30



Fig. 24 M
Fig. 25 Mouth part of A. braziliense (189X).

outh part of A. ceylanicum (200X).
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Fig. 26 Mouth part of A. kusimaense, scanning electron micrograph (300X).
Figs. 27-28 Scanning electron micrographs of transverse striations on the cuticle of adult worm

(3000x) : 27. A. ceylanicum. 28. A. kusimaense.

TO26FED ) LB D ERITEAR L RE LTS E L
DRfEEBI DI LML TETOTETHS. D7
DT, Rep (1963) X A. malayanum (2) % A.
duodenale (1) @ synonym & LTV 3525, ZAUIBHS
PRECTH S, £ Rep 13 A. ceylanicum (4) &
A. braziliense (3) ® synonym & EEL T EL D
ERRLUTERD, 1968FICZRETOHEMMEIL, 5
HHICE D72 (Rep, 1968). F 7z Yamaguti (1961) i
A. kusimaense % A. braziliense @ synonym & L7z

2, AW TIEW LML, WEIRA2S. BEDY
Eizix A. ceylanicum FBERE R B X ORI 276
THIENEESO RO HETHL N LROTER
W, A. braziliense DIFFES % FEFE 72 FERL 372 (BR
- 3t 1961 ; FHH - M4, 1972 ; FAfh, 1973).
Wiz, 8-11, 13, 16, 17, 25, 260 9 fiid, ZHFIE
BROEAZ R TVRVCO THRENRZ L1322,
SCER ECHMT T AR Y, B LR RENSEMEBE LTy
729, HBCITEHRTEIR) D B L 2 A0 b—MSL R

(31)



198

LEzZONB. Eic A. longespiculatum (12) (Noda,
1952) X A. tubaeforme(7) D synonym T 5T &>
—RRICRD HGN TS5, Zofhiold, 15 18~240 9
HIFRREI R AT D THORY, ZTO%ROMEN
L RO T, MHENEI D LL, 5HBOMK
FHCEZRE R BV, BHINT R F—LBD 1 HkE
L LTHE (@ - #EME. 1926) S TVv5?D T Ancy-
lostoma D LD TIEARVEH THS.

S TERBHIT A, kusimaense DI DV TR~
72bDTH BN, FiL25fD Ancylostoma & RJREZR[R
VHERLTHBZ LicT 3. T2bb, 2HOEHELD
S2bDEHFTHBE, 1, 2, 3, 4, 9, 11, 13, 14, 18,
21, 23, 24BLU26DIMETH . EREROAREHIT
5 &, A. kusimaense & A. duodenale (1) &1373HEHE
DG DTRET, A. malayanum (2) L (3B R OR
FET, A. braziliense (3) L3k L UEHOHIET
A. ceylanicum (4) L 3IAFH L TR L2, Bl
FUHREGEOIET, ThEh R, Liohfico
WTREEDVEROER ERE L TEORMICE L

WIZCER BB, A, pluridentatum (9) 1% A RS DA%
12 2%t DZEHE (notch) 23V, A. paraduodenale (11)
LIS DOEFIN R Y, A. galagoi (13) i3 Katanga
D XY F ¥ (Galago crassicaudatus) H>&, 122722
EORLFTHBOTH 2SN b DT, NEHEOH
filic A. duodenale XY 4, EHi B2 b >Tw530
PEBE DY ZLRDT A, kusimaense &3R5,
A. mephitis(14)137 7V I DR H > 7 (Mephitis zori-
Ua) 5B BNTZHDTH BB T (MHERIS~
18 mm, AR FEI2~15mm) THBEDT A. kusimaense
LWRRRD. A, perniciosum (24) 1IN TN TR IV
T ARATNVE LAOHPYREOX aBIV TGN
bDOTH DA, KM O F & 13 1700~1920 1 & A.
kusimaense DRI21EH 5. A. bidens (18) 137 T VN
DAY 7<D1F Nasua varica BIV T 54 <D
1f& Frocyon cancrivorus b B &h, 2xtolEk
ZbLOoZ LLUMERIT AHT, Z0BDO RS £< 4
V. Al mycetis (21) i Cujaba DH )LD 1FE Mycetes
coraya 6 A &b DT, 1EDOWFick>T
T RbN, ZOHOWZE DL I ST AT
b5, A gilsoni (23)1F, 77V HBEIVOA VKRV T
DY 2D 1FE Sciurus prevosti H>HRAHEINZH DT
Biocca (1951) iz XX, Zhix A. ceylanicum L¥
BBRZERITI NI DT A kusimaense L1 R'’r

5. A. sidhensis (26) 1% A. kusimaense D LIEIZ
PR LE L TREINZLDT, NEED A. kusimaense
IO RECLEBRT B,

EY 31, +akiEflirisn, b5 \VITEHIE,
L OBFFEE I LS THEA T abh, MMETHEZ L
P—HRIZERD b TV 28 of T A, kusimaense 12
OISR D & Al ceylanicum L\ ~H T
LNTES. ZZ TRMIXTIIEIC A ceylanicum &
DERZEAMICER L, WRIIIRERIC LA - ARk
MIC LR L ER LI

KRIZ A. kusimaense DFIZIZOWT, ki (1955) 1
BYvux b—vd LT3, BAFLBEATL
H—FRLOWURD FRIT I &, A=k, K
H, 7AV B LS X HICEDOTVBDT, &
FOMA T EDOFLEENL, BREMRET 55 Mo
SRDOFIZ L ZADOTIVDOTEAVIH L EZS. JFi
WECTHIAERHELIFABEL V30T, Zof4
EHEIB L7V,

¥ i

Ancylostoma kusimaense Nagayosi, 1955 DpkH 72
b WP M OT ORI 21T\, 2okl
AL L, AEIMSIECHDZ L 2R L. £,
AREIC BRSO A REE L.

RFROEMICKEL, BEROEL, HE~OEHZTO
ihfEx DEE %5 x b7 wIR RS R RNIRREE, X
ERMHLICRS TS, S RERERICHEET S4H
DERA & AL S N7z KBRRF LK 3k R 46, B /|
FEoHBRICRHT 5.
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MORPHOLOGY AND LIFE HISTORY OF ANCYLOSTOMA
KUSIMAENSE NAGAYOSI, 1955

Yukio YOSHIDA, KAoru KONDO, SEico OKADA, KeENjI OKAMOTO,
HirosH1 KURIMOTO, KivosHl ODA AND YOSHIHARU SHIMADA
(Department of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto, Japan)

In 1955, Nagayosi described a new ancylostome collected from the small intestine of

badgers in Miyazaki Prefecture, Kyushu, Japan, and named it Ancylostoma kusimaense.

After

that, Yoshida (1965) found this ancylostome in a stray dog in Kyoto, and he described its adult

morphology comparing with the related ancylostomes.

Yamaguti (1961) treated A. kusimaense as a synonym of A. braziliense.

In Systema Helminthum, however,

His conclusion seems

to come from his former study that he identified an ancylostome collected from badgers in

Kyoto Prefecture as A. braziliense (Yamaguti, 1935).

However, his description and illustration,
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especially the arrangement of lateral rays of copulatory bursa, is not consist with that of A.
braziliense but A. kusimaense or A. ceylanicum according to the present knowledge after Bioc-
ca (1951). The present authors recently examined 7 badgers captured in Kyoto Prefecture for
hookworm, and found A. kusimaense in all of them (Table 5). Noda, in 1951, also reported A.
braziliense in badgers in Hyogo Prefecture. The present authors examined his specimens which
were kindly sent to us from Professor Noda, and reached the conclusion that those were not
A. braziliense but A. kusimaense. Although A. ceylanicum was found in man (Ohama, 1941;
Yokogawa and Hsieh, 1961) and in dog (Yoshida and Okamoto, 1972) in the southern islands be-
long to Kagoshima and Okinawa Prefecture, no evidence was known on the distribution of A.
braziliense in Japan.

The present paper indicates not only the morphology of adult worms and infectives-stage
larvae of A. kusimaense but also the feature of development of this hookworm in the host.

1. Morphology of adult worm. The mouth part and copulatory bursa of several sources
of collections of A. kusimaense are shown in Figures 1-10 and 26. The most characteristic of
this species is the shape of ventral teeth, that is, the comparative size of' inner ventral teeth
with outer ventral teeth is smaller than that of A. duodenale, and is larger than that of A.
ceylanicum (Fig. 24) and A. braziliense (Fig. 25). The contours of the inner and outer ventral
teeth are also different from those of other ancylostomes. The copulatory bursa is not different
in shape from that of A. ceylanicum. As shown in Figures 6-10, the externo-lateral ray is
widely separated from the other two lateral rays whose points lie close together. A new
differential point of A. kusimaense from A. ceylanicum was found on the surface structure
of the adult worm by the scanning electron microscopy. The distance between the transverse
striations of A. ceylanicum is 7.7-9.8 p (Yoshida, 1971a), whereas that of A. kusimaense is
9.5-12.7 p. Furthermore, the feature of the striation is different between the two species,
that is, the striation of A. ceylanicum is irregular and narrow, whereas that of A. kusimaense
is straight and wide (Figs. 27 and 28).

2. Morphology of infective-stage larva. The infective-stage larva of A. kusimaense has
prominet transverse striations on the sheath as Shinkado (1959) already pointed out. This
point and measurements (Table 2) indicate that the infective-stage larva of A. kusimaense is
hardly distinguishable from that of A. ceylanicum except the body-length of the former species
is somewhat shorter than the later.

3. Development of worms in the host. 200 infective-stage larvae were orally given to
each of 20 puppies which were 2-3 months of age, and also cutaneously given to 17 puppies.
As shown in Table 3 and 4, puppy is highly susceptible to A. kusimaense especially in case of
oral infection. The ova was first found in the host feces 13 days after larval inoculation both
in oral and cutaneous infections. This premature period of A. kusimaense was one day shorter
than that of A. ceylanicum. Furthermore, the body-length of developing worms both in females
and males was always longer in A. kusimaense than in A. ceylanicum as shown in Figures 29
and 30.

The differences of A. kusimaense from other 25 species of ancylostomes (Table 6) were

discussed, and this ancylostome was considered to be a distinct species with confidence.

(34)





