(FAEmEHE $£26% $3%5 157-167H, 1977)

2 ¥ =gyt (Ancylostoma duodenale) 5 X O°
RegHd (Ancylostoma caninum) O RE
B EREROERBFHEMBENFS

FL K E

H OB E sk o®m H FE A

KRIRTHT LK FEEREF 2 =

(WF52E5 A9 H  Z4H)

BEFHOREIEIZ SV T, Bird (1971), McLaren
(1976) LA FDBFICBNTIHRRTWB X 51z, %<
DBBFZRNT, FHEOREIE OEH, ML,
BHRED, NEFEME B IV BBABETHEME LT,
RiEh7e ) B el > T, Ebic EEETHMSE
(SEM) DSz X >T, /MEIOBRBFICBOTLRE
BEOHRELRENTE, ZORMBEEORKY, Bk
REH SIEMIC, EREIZTASEZ LN REE T DTz,
(Madden et al., 1970 ; Sprent et al., 1973 ; Shoho and
Uni, 1974 ; Uni and Takada, 1975). %7z, [GR &6
Wk, A4V « 2y F—a—F v k%, EEER
REMERIEE O HEAIC X 0T, B MRS 2 XV B
KBETEDL LS5 ILhok

LI AT, BBt onTIX, BH (1971), Yoshida
(1974 a, b), McLaren (1974) &ic X % i, #Ho
EEEBFLHIBE SN TVED, BREBRE QMO
TRIBEAEFANLGRTWARW, 4E, bhbhiz ¥
=8, RSVBDERICH 5 RIEWE ORLY), FKEtErE
BIXUORHEERONEOHEL EEBHFICIVHALIICL
TeDTHET 5,

HHERER

X = OMERERR B, ARFEABBEFICAR LB
HLVHRICE>TERLLDOTHS, K#hogiui,
AEEBRBHE BV TEHE SR TV 3 BREERO /NG
Lz, A& TV B HEEEHoEBAEATEY, 5%
TNVE—=NTNTEe RCEE, EbI21%FAIy 78
TEREEL, =FATNAI—LVRFITHAK, AV T7IN
77— bEBRL, BERAEEEE HCP-1) ofT
WAL BT A ERANTHERL, BRI Frya—F—

(IB-3) FTCRENCEE ANy F—a—F (v I LTz,
AAET JSM-50A EEETHMSEL M, 15kV TF
NTOREEBE L, ERAEFEHOREMER: O
XA (Uni and Takada, 1975) TRz TZ Z T
TEET .

B K

1. EEEp EEEH THBIE L Xv=§8h o 0%
(buccal capsule) DB HIEICAIE L TW AT, REHE
DOEFIOFHIT Fig. 1 173, Thbb, OERADE
DRI X R (accessory tooth) Z¥F>7- 2 %t ven-
tral tooth 3 X U1 3%t dorsal tooth 2338 HAL7-.
BEFE L LT, BHAFOIMUIcENT, 15tofFRLEHE
(ventral papilla) X U8 (dorsal papilla) 231
BEL, ZhboREMEIARDHREVEAL LTRED
bhiz (Figs. 2, 4). XFETREDBHLILDOTE)
7z lateral papilla Z# (amphid) (23 UIERIETS
WAL L, Sesmid e shiReeiE (3 ) TH D Z &2
pricgigsh (Fig. 3).

KB T, H B R Mo NANICE#A 72 36D ven-
tral tooth % "3 2%, BHEOERERE O BF] 2>\ T
BERMICE =g e FAkThork (Fig. 23). L»
L, lateral papilla ?DZEi#Eid X v =8 iz Hb~, SeiEnt
I8, EEPENEOICRL D, NEEORAEIZAN
OREREOTMH ( * ) WP bhiz (Fig.
24) .

2, TRER SAFLEAE (deirid) (g & L% (lateral
line) OHMNIHE L THEL TS Z &8 HEHTk
Dfc. AE =SB OBEIALTUL, ARE L Y % M (stri-
ation) LIXROLFMTHI FhEWERE Lo, 72
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Do RMEROERTH o7, ZORMIFTL WAL
TBRbhTWsXoicihx? (Fig.5).

REB TR, =R THONI X 9 RIEVWERE
¥, b LafgRoEEThorz (Fig. 25).

3. RB# XY =gyhomkHioRERE (copulatory
bursa) ORNROEEHEEE, EEEHICXST, 1D
THLPIZTHZ LN TE (Fig. 6). BAlC, K
MicgshTWe IoETE MR L, ZoS{Eri i
&, KMoLFE HEEZHRIC Lz, Thbb, 24KD
&R (ventral ray) (Z{UZE (lateral lobe) DIEHIL Y
DHNRDBEM (Fig.6, * FI) IcBWT 2 HOAFEH
L TkoT Wi (Fig. 7, * Fll, Fig. 8). £Z5AT
e EIRIC LIEDOEEZEH L K Bz (Fig. 7 TEH
oM THENIIAL, LKL T Fig. 91cRY). &
DIERE & RO REER 12 R — @k o fth )5 D ZED [k D
MBI LRD B, EHICMOfEFICRNT HRERICER
oMz, THIEMORMCH BN X 9 R LE#EET
137K, AROBROBEERLTNS,

RZEDNEEIZIE, 3ARDMRN (lateral ray) DOFFAE
DETICE A FOMEREIHRICED 57z (Fig. 10).
Ffilff1 (medio-lateral ray) 3 X N #Mlff (postero-
lateral ray) IZPEIIBEBICELIAZ R L TROTW
(Fig. 11). —3%, #Milph (externo-lateral ray) iZ{lIZED
Sl Fimic JLEE R LT KkoTwie (Fig. 6,
Fig. 12i235K). 44950 (externo-dorsal ray) & {RIZED
SMUDER X 9 SR & RO LE#E 2R LTk
Twi- (Fig. 6).

Iz, genital cone [IEHEREDORK LIEL A VAL
PIZHbH, SETHETIIFLALETARZZ L2ST
TRV DTH O, EEEBHIC X >THD THEIC
R Z M TET, Figs. 13~15(% genital cone (Fig.
6 TRAEFMOHBMTHENIEI) % 0°, 15°, 30° &
ZTNENEREEXT, MRLTBELLZLOTH S,
EEBFRGI OB ONIERE Fig. 16 o KX Wiow
LTWa, XU =8ho genital cone Ioid, x4k
Mz (cloaca) DEMIERNIC, 3 TR, ThbbhRk
IZ pre-cloacal central papilla (A) k # O {lIcEERZE
(B & C) 2hY, &b5IKHEMOH TS EHk
EoE#IC, 3EOHEEY, +abbihdic 1 EOER
Z# (D) L 20kEABERIC 1%toERkER (E & F)
BhHY, SLIEOHFE, 1RO YECEIRER
(GEH)2HY, ZhbidHARICESI L THFEELTY
DT ENHB IO, Th S ORFIEEE o EE
ICBWT b FREIZED b, ‘

—7F, K$gdTix genital cone (TAIHEH L LIz kE
CEHFT 25605, HEERMD 3 EEEHILLS
HTEAmEICHR L T oh, FOBEAICEIEIE BT
Wiz (Figs. 26~28), HRIDBHEMEEII ST LLESE
CREICEHLTWA L9 ICRR LRV, el
xto¥gkER (Fig. 290 * Fl) @D 67,

4R (spicule) XX E=8R TIXIER ICHI L, i
DIE0.94ThH o7 (Fig. 17). —F, R#hTiRED
FerotEE 2 (1.6p) THo' (Fig. 31).

7 7 23 v F4L (phasmidial pore) DFFfEIZZcHEES
LoMBE TS E TAHTHL 2D, EEBHICL
v, AL TATENHFKR, 77 b7/ =itk
Y % L7 (dorsal ray) 2B THRZ LD % Fig.
1BIZ/RLTWS, BN, 2FERKAEL, 205
XEHICEKA 3/ N, 2FEL LT6EREE LT
o T WBEDR, Zh b OXKM OEEIL REHTH 7.
2 (dorsal lobe) DNEERFEEXEFTERT 5L, £
H 3 I OFIHIMUO KT L LT, FHEOKM
3NFL, F LTHFERBRIGEV R AROMRA, &
DV E ORI RREE L LT Z L3
L e otz (Fig. 19 i IR0 6 K% REIGRL,
Fig. 21 ic&ERID 3 FHOKMEILRKLTRT). 34
BEoHHEO LODOKEEILKL T Fig. 20 IZSRLTW3
A, TOXICTHEEO 4 DN HLNIZE LR
. LIehinT, ZONIART7 7 ATy KILTH B L E
ZBILNTES,

HERR R T id BIROLR BIHO iz 7 723w K
APFELTWBZEEHALIICL, B2 ix B
(mucron) ##w7- (Fig. 22),

—%, R#JHDOBEEONEEEXR D L, D 6 D
KIIRENTRLIZL 91, XE=$h L 2L A YRR
DOREHEETHO (Fig. 30). 772 v FiLEZFh
HORHOSFEDOKIGICRD T, HRAETIE 77 2Ty
3L % B3 OLLmi 5 AR ISR 72,

z ®

S HFOTRIZ OV TiE, Looss (1905, 1911) D3
BUC X MR B8 523, 4, EEBEFHICL ST,
F& LTREHE OS], REWHE REFREONEEE
ZAREIC L7-. %iC genital cone, 7 7 XA I v FILOTE
S5 THRETIRHATO O IBREBE LWL I
Lz, BEEICRBWT, XE=@h, RFHOREBRE
OEFIERE, TTREEBEEMNIC T Lok @R
(Toxocara cati) DEE%) (Uni and Takada, 1975) &
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WET 5 &, EEOIAFHD /MUl o#z (outer labial papilla
& cephalic papilla 22 5HpK) ICHYT 5 L DEFBEH S
nzh, 6D HLIESR 5RO (inner labial
papilla 2> G FREHENICIMIL TR LR
T, BICBRHFELIAELTHFEEL TS LY ICED
ns.

FAFICOWT, HHS (1972) FEEEFBIC BV
T, A=, A v dud, 72 Y HegRDOMT,
THNER D LEHEL TS, 4H, XEv=H#
BERMBICBWTORBNERZBED . vF VTH
CRIRBE) 12BWT, Desset (1966) 13 SHELTHD 5y
HEZELZRE L TWBD, Becklund and Walker (1969)
BERHEBRRTWS. L L, EEBEFH CHAHL M
IZHRRB L, BEORICEV T2 ) ISl R
AR b7z (Shoho and Uni, 1974 ; &= « B )&,
1975). L7222 T, fhoBRbFicsn T HILHHO#E
HEFIC X 2 REHEO BT AFFNICEE L Ebh
5.

genital cone (¥, 4, FEHEEBERICIZBIEICLD
T, 1o CERSLREHREESH S Izl 0
genital cone |ZHEEZE#EY (vermiform appendages)
D5z LixAlessandrini (1905) IZX>T, =L —4%j
BT T & nT2A, Looss (1905, 1911) iZXE
—gmTIIE DX ) e HHERE R LTV, KT,
Setasuban (1975) 3+ L —#jHi > genital cone %E
EERICIVEEL, ZROATRRERE L, L
L, XE=8l, KRBT, KECXIBE»S 2%
DI b2 BB EEN TH D LTS, bh
bhoEETIX, X =4jho genital cone I—E®D
FERICH R R RS & b ol RS RO R, 672 D
HWETHD I L bhoTe. R#HEO genital cone 12
Z, FAELIcER VR WD, DL L bR
PRt OMERATS I 3 BEEM A H Y, KHF T L
DREEN B bRz, L3> T, Wik T
genital cone (XHEBHPHARI L 7cEED X S IcBbh 5.
Lz AT, BEBEBEICBVWTIE, Andreeva (1956),
Stringfellow (1970, 1972) 1i% genital cone 2fEfF
BN RTEERBMTH S Z L 2BRTWS, $HEH
2BV T, genital cone B EZEZBHAL»ICT 5 ETE
FEAEAME LCOMERZET 525 & oo shii
ZoWT, EEBHENICHEMRRMEMX 5 2 LABE
LBbhs.

wiz, BB B ORIEMIEOERTOLIFL, S
FTRLELERBISATWE LD TH S0, EEE
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BFOBEICXY, + Tzt Y T7H# (Shoho and Uni,
1974), Toxocara JB¥FE, X ORI, KEH (F(= -
i, 1976) IZBWTRLTWS A, 4E, $biics
WTHL2MZT 5 2 LR, SIhIRTH LN 358
HEDICER L7 Lo FEESIZB W T HED 5T
=

7 7 2 v K(phasmid) %, Chitwood and Chitwood

(1933, 1974) 2 X Y, HBEFOSFF LERZEHE
Eh, EL—RIZBDLNTRY, ki, TOHEE
IZRBWT bAEMBEOER ICHS T 32 BB 2 LEZEH
LEZ BN X 9 iTleo7 (Muller, 1970 ; Muller and
Ellis, 1973). 77 % 3 v FiLix B Bk BRI
BN, BT hoIE L KBILT, EEBHMIC
BRICEBN X522 L %, ¥4 Y 7 (Shoho and Uni,
1974), x zald (Uni and Takada, 1975) T3 TIIR
Liz. L LREBZHHIETIE, ZoEEISE
THLMIZEh TWahok, SEOBET, =%
BEERAED T 7 2 Iy FILIREREROFEONEEC W
T, o3 HBoRMICEAT 52/ MLTH S Z LA
SOk, MERETIR T 7 23 v FILIZREHO MR
kiR 1RO b,

EEBHL, FAELLEOBRERE WAL, X
BHZIXRA D o M NRBESRE O RE, Fés
BEOBM, &56IEFOFMLEEAERCIT L0
Bbhs, SF¥NCE, EEOSEEREKEL
FloE s Li3Bbhizny, ERErEEbETsLD
Bbh s,

F & 0D
X E =g & RS OMERERR R OB, SES, RO
REBE P X ORERONEORENE L EEETHRM
B Lo THE L, BICHEBICRWT, BETEHED
L horz lateral papilla (%, WEHTEHE L TALE
TN REHRERE L L TR bhz, BT, Wi
CEWTIREHNZRL S ), EoENICERL Bbh 5.
XE = O THEEONEIC VT, REMICIIRD S
N7z h o7z genital cone DHIAR X VEEDHAIN A2
EHIEEEZ D THL M L, oI 130
BOMRERIC X ERREEY 25 L B, B, i
OKRMILFELUR L TRD Z L E2HRAL, SOICHE
DREEZBNT, BPOERNE 3 SROFMIcH S 1
A7 7 AIy FILTHHZ L EHICHL T LT,
WREOHREIZBNT, BIOSLRnl), EA0RI#RE

Z1HD7 72y FILERD .
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Explanation of Figures

Figs.1-15, 17, 19-22  scanning electron micrographs of Ancylostoma duodenale and Figs. 23-31 ;

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

Fig.
Fig.
Fig.

Fig.

Fig.

1
2

>

10

11

12

scanning electron micrographs of A. caninum.

Head of an adult female, in the position of which mouth capsule is recognizable (X 400).
Amphidial pore with a spiny lateral papilla, situated antero-ventrally to it, and slit-like
invagination of the ventral papilla (X1,900).

Slit-like opening of the amphid and a small spiny lateral papilla (Xx8,000).

Dorsal papilla, enlarged (Xx2,600).

Deirid, situated dorsally to the lateral line closely, is surrounded by the fine striations at
its wide base, and the tip is covered probably with soft cuticle (X2,400).

Copulatory bursa of a male, in the position of which the inner surfaces of the lateral lobes,
the dorsal lobe and the genital cone are clearly recognizable (X170). The area (marked with
*) is shown enlarged in Fig. 7. The genital cone, enclosed in rectangle, is shown enlarged
in Figs. 13-15.

Ventral rays ending in the papillae at the inner margin of the lateral lobe (X800). The
area (marked with*) is shown enlarged in Fig. 8. The cuticular projection enclosed in
rectangle, enlarged in Fig. 9, is recognized at the ramifying point of the ventral rays.
Papillae at the terminations of the ventral rays in high magnification (x4,600).
Cuticular projection, enlarged (Xx2,500).

Inner surface of the lateral lobe viewed from the dorsal side. Medio- and postero-lateral
rays ending in papillae at the inner margin (X400).

Termination of the postero-lateral ray, enclosed in rectangle in Fig. 10, is shown enlarged
(X 900).

Externo-lateral ray ending in a papilla at the outer surface of the lobe (x2,700).

Figs.13-15 Genital cone observed at different inclinations with 0°, 15° and 30° respectively

Fig.

Fig.
Fig.

Fig.

16

17
18

19

(x1,500).

Genital cone of A. duodenule diagrammatically illustrated. A trilobate appearance at the
ventral cloacal wall; a pre-cloacal central papilla (A) with two lateral appendages (B
and C). Three appendages at the dorsal cloacal wall; one lobate median (D) and two
finger-like laterals(E and F). Paired longer finger-like processes (G and H) situated more
posteriorly at the dorsal cloacal wall.

Spicule ending extremely finely, yet bluntly at its point being 0.9z wide (X11,000).

A light photomicrograph of the dorsal ray of A. duodenale, where the primary branch has
three digitations (Xx800).

Inner surface of the dorsal lobe showing six terminations of the dorsal ray (arrows) (X
2,200).

Figs.20,21 Enlarged pictures of the lateral half of the terminations of the dorsal ray (Fig. 19).

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

22

23

24

25

26

27

28

29

At Fig. 20 only with two terminations, one ending in P (papilla) and the other being
phasmidial pore (x5,000), and at Fig. 21 a tiny knob (arrow) in minute invagination
(see Fig. 19), the end of the innermost digit, is also visible (X4,300).

Posterior end of a female. A phasmidial pore situated on the lateral line, and the mucron
recognizable at the terminal end (X3,500).

Head of an adult male of A. caninum (X400).

Slit-like amphidial pore in which the tips of sensory cilia (marked with*) are clearly visible.
The spine of the late, ral papilla is somewhat sharper with wider base than that of A.
duodenale (X7,300).

Deirid. The base is smaller than that of A. duodenale (X2,400).

Copulatory bursa viewed at the dorsal side (X140). The genital cone (marked with*) is
shown enlarged in Fig. 27.

Trilobate appearance of the genital cone at the ventral cloacal wall ; a pre-cloacal central
papilla with lateral lobate appendages (marked with*) on each side (X880).

Projection of the genital cone viewed at the ventral side. The trilobate appearance is
clearly visible (marked with*) (x400).

Cloacal cavity behind the trilobate appearance, where paired finger-like processes are rec-

(65)




166

ognizable (marked with*) (x430).

Fig. 30 Inner surface of the dorsal lobe. The surface features of six terminations (arrows) of the
dorsal ray resemble that of A. dwuodenale (X900).

Fig. 31 Spicule. The tip (1.6x wide) is bigger than that of A. duodenale (X5,700).

Abbreviations
AP : amphidial pore
AT : accessory tooth
DL : dorsal lobe
DP : dorsal papilla
DT : dorsal tooth
EDR : externo-dorsal ray
ELR : externo-lateral ray
LL : lateral lobe
LP : lateral papilla

M : mucron
MLR : medio-lateral ray
P : papilla

PBP : prebursal papilla

PCP : pre-cloacal central papilla
PH : phasmidial pore

PLR : postero-lateral ray

S : spicule

VP : ventral papilla

VR : ventral ray

VT : ventral tooth
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SCANNING ELECTRON MICROSCOPY OF THE SENSE ORGANS AND
THE COPULATORY BURSA OF ANCYLOSTOMA DUODENALE
AND ANCYLOSTOMA CANINUM

SHIGEHIKO UNI, MOTOHIRO ISEKI AND SUEHISA TAKADA
(Department of Medical Zoology, Osaka City University,
Medical School, Osaka, Japan)

The anterior region and the copulatory bursa of adult Ancylostoma duodenale and A.
caninum were examined with a scanning electron microscope. The surface structures of the
sense organs around the mouth opening of both species were observed, and some new findings
were made. The lateral papilla, which was not noticed so far by light microscope, was rec-
ognized as a small spine situated antero-ventrally to the amphidial pore. The inner surface
of the copulatory bursa, which was not elucidated clearly by light microscope, was observable
in detail in A. duodenale. The genital cone showed a trilobate appearance at the ventral cloacal
wall ; a pre-cloacal central papilla, with paired lobate appendages on each side, three append-
ages at the dorsal cloacal wall ; median one was lobate and lateral two finger-like, and paired
finger-like processes more posteriorly at the dorsal cloacal wall. A small projection was visible
at the base of the ventral rays in almost all specimens examined. The termination of each ray
formed a papilla on inner or outer surface of the bursa. However, the terminations of primary
branches of the dorsal ray were not like those mentioned above but as follows: exterior one
ended in papillar form, middle one formed a phasmidial pore, and innermost one formed an
invagination or tiny knob, respectively. A phasmidial pore was found on a lateral line also at

the tail of the female. Some features of A. caninum were compaired with those of A. duode-

nale.
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