AR BOB %65 7575 1960)

7 A ) AEBOFRENCRT 2 HFzo0T

THOSBE WA g

B# % 43%EET

FHRSLERR R EB R EE (R B

(FB#n 35 48 10- P =248)

& B 45

ANEeHES S V€ =il Ancylostoma duodenale
ROT 2V 7 88 Necator americanus 1% stenoxenous
DLW OFER T, BRARZH AL OB S
A SRR & 5123 HhhrEch s £
Wic b e e ALUL OB e L X 5 & ot
HRIERD T2 VTR, TDON Y E =gz o TEF
DYOERI LT3 03 ERGIS L 4 BFE L icdhih
DELIRD THORTH D, —fBIIC ALIS O BB
WCAG B —EEZRFEE T 2 052 L FEEETS
SEDZZ P LB TH Ok FiIdEH - W (1959) i
TE =R M AP R IR DR L B R B IC
MBICETEE L, BRYeth 24 A HEICS < 0 ki 2o
EfT0, 28 H~36 HOMICIZIMER I HIIE B L, B
ALY ZHORABIEBrEL B . ZOBETE
1 (1960) 4, & 3k L FRORERE B ErREL 2.
§5£%K<%%952%$@&Eéﬁéﬂﬁﬁww
HISISBR I X Bz <, < LTl diffigret 2
STl LTH A, ARROERIC T 532
CHY, ZOmMDERIZIIEL U TR H A REL 220
ek, GFL/ES SR ER Y © =dim e v CERE
TOERMR DRIz 7> 72

SO THREZ LN LB AGEEAHIOL 5 —FET
AU BB 5 K TH S, Ml b DT Y
ESMMICBI L TR E S OWE (5 b, 1959) BIATIC
23 DEER Y 7, (Looss, 1911 ; Alessandrini, 1905 ;
Herman, 1905 ; f1], 1934). ALT AV I SH DEIY
BREBO R L7 & o B RL S v, R R
SET Y peE NSNS, £, BREEI b AL
SIS LR SN L ORE<, FIZ Craig and Faust
(1951) DRl % & “Under specially controlled con-
ditions it (Necator americanus) may develop to the
adult stage in dogs and cats, - - -« - ? (BRI
A BRI SR T 582 DR lIc oV TR S A IR

. X “adult stage” Lpi#ubfkl iz £ FiEr R
3 BLE2 5. Looss(1911) Iz XAz #0415 [B D Iz
RTER CRA DG EBRIT < CRRMIC ST 5 b
DRT 3, '
JARDIML Y=l -7 2 ) hékh L (EGIA=a
TR, T OBR AN K B IRHL AT & 0 5 A C
%@ﬁg%ﬁﬂ?é-ﬁf:%EKOVTd%ﬁbtm
SRS Z R L CERBFLRIZAT 2 U 4z o
CTCERBES BRI 2. S UEBREIMIANTT 2 )
% $H % PREICERE R L 2R IIE A5 2 0
ENCHTH LIRS 0SB0 5 4 0 L 2L, 1958 4511
REFRE T BEERE 750 K72, ZickIL
7. BT EORMEREERDTHENLE Vb2 Fr
IZ & DAEIE & st Ui v,
MR T Ak

RAEBRICH e R 8IS 1~3 A (k& 1.3
kg~3.0kg) DFRCHEBEZ FICRELTvav. Fo
miEfher L, B9y, o k=it Y Kby
M, REHEOBEKE 2475 T b ERICHEL 72,
SEBRITIERN 33 425 255 35 4E 9 A ORIz it
T A Y 7o 8 B T ST G U3 frh 2 4R s
ORICEBIBRE £ o7, 7 2 ) 580 b e s s
ﬁ%g%ﬁ%wﬁ&ﬁﬁ%ﬁbm~%ﬁ%ﬁt%ﬁ@
BEHCT. PR~ DRPFBEIF R % 071 i L
DED PR E K CERICRE G L), 500~
1,000 DY & S8k E BT L 2SR 3 5%
. PRERFRIEAM 1M E 1 L2 B L.
AR 13 H, 26 H, 3L H, 42H, 450, 71 HAIE
MLEE LUMNENBAEREICHREL (UMEE 85451
EHRALANCER B LT0), BB b O /NBEER OF pofjiskae
BES—~ VRBR BB BENBITT O h ot 2 F5
o, RESHICREEIEELHE LBk iz

ol
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(1) FeUutk 13 H HoR R

1ERKVP2H5RO 2ILOIFRICOVCTHE L. &
D2EDRIZSRFEFICRIET 2 —F ) L EFRORES
BRLCick, BRI 4 B b0 AEAA] per
ke 15 mg ZEGrEH LTS, HOZ o 28T BET
B TH VIRREES { 2 —F J kTR o2
LEZbN 5.

1BRIZ 1958 4E5 B 6 H T A U & st s iR
005 R E L AES A 19 Hic B L HAZ
TONBERE OB & bt LTS 1 Rica3 L Mg
LIBEDWmEMRHE L7z, BkR Fie 1, 2, 3t
WL FAT 4 SR off CREOEY A L, Mok
 BIBEECTH B, EIESIC 25 EEBUGE 707 [
5 1 R 0ln< SEHRE 1,760 1, (1§ 127 4, A1 E 366
L MO, HEI6ETH T

2B RIF 1 BRE FRICREOSE 2B s gt O
TR Y 5 H 19 HICETE L. /ANBRIZIE 56 £0 4 3
Ylik R L. 20K 20 £% 8154 I MOHELIT
DR E 1 RICoR T SEHRE 1,582 p, (KIE 113 4,
BEE 3434 CHfE6, H14 THoOT

(2) Beut% 26 H H OB A

3ENIFIEAN 35 £4E 2 F 23 HiTT A U & sy dpkBeshh
1,000 % fER fz 8 o et L0 EE 24707, [H
F3H 19 HIz AR s EH/ LD TEBZUHA Uic./h
WGP B RH Shvic BURidRE 12 £ T 20N MBS 1
HALDS B I IE 2, M 6, 55 3 EATH B IE 2, 55 4 FAL0 & M
L %76 b 1 e S v, Bifi, BE, g~
v VAR X DR ORI E T o e R Ch o T
FEShiz 12€08b 0N, HOEEIZEKR 4,120 4,
B/ 3,000 4, 1 3,598 p CHEE 2,220 4 & 2,460 p,
FH 2,340 p TSN L AHLES B TH Y, §°

TORKO OET 555 5 Bk D 5 cutting plate &
L e

BT RSE OME T TR . ALERI
BRERE L TR b TN, T8 OKE TR T
REFENINE . BEICA T bR miuc i 2l
Twhav. 2o Fig 4 5, 6, TItRLTe.

(8) Ytz 31 HE O

 4BR 5ERD2EDFRIEDC TEEERITOK.
48R3 1 2R L RIS IBAIS334E5 H6 Hic T A Y
- SRR R 500 & Bl Leb[RI4E 6 H 6 H
B L. s BEY 1 EOlREERH LicDs
Tholk. =0 1EFEE 6,660 ¢ CTHEIL cutting plate

B

RELT AV pHICEECER . pRIFEL T
BRREFERNINGED bk DTk,

5 BRI IEFN 85 4E 7 H 21 HITH 500 £ 0ygEs i &
R Ly, [FIES H 21 Hic B&L7enThah
IS A BN IE L, MEL, S EMEHMEL, 56
fips b 1 OF 4 E03 R Shvic. (RERHED 4,500 4

U8 5,800 x(GEH 5,150 ), MEAS 4,700 u T 7,600 4

(P8 6,150 u) TZ DRI Fig. 8, 9, 10, 11zl
< OJED cutting plate XAFEHITH U, HEOZTEFRD
TLREDL 7 A U B OB E TR L T 5. MEOIIEE 3
= LI % Fois L T A FENICRIEING B S LT
Ve oie

(4) Rts 42 HEOPTR

6ﬁﬁﬁWﬁ3M¥mHBEﬁﬂm%®7}Uﬁ%E
W B R Lok 42 H HIc Y B[R4 11 B 14
HicEk Uic. HiH Licsifhix 24 cikicl, /hEE 3
L g AN S Rl Ehie. 3kic 5 Hipii T Fig
12, 13 o3 < HJED cutting plate IZBHE 27 2 Y
DR THhHBEETT. REIERL 9,600 p, 10,200 4
CREEEERHRICEL TV S LE2 DN RETFEN
Bk s Cwapol. EEERRIILEETH O
Ve .

(5) JYut% 45 H H OFT A

7ERFAEFBSET B 21 H, T A U hshigrgEii
#7500 £ % JEET S Il LD AeRI 1 0 B &k icE D
5 2~3 Hic 1 H-S-> fafnSEARikic X 5 #Ehd
RF o SRR BIE L\ 0T R 46 BERE L
2O H 4 HIcERLER LR, 5 1Remdm Mg
2o 4 EORRE RE L. N1 &30 AR 8,300 4
3 £ HECHRE 9,200 1, 10,000 2 & OF 10,300 # TH >
7=, dRiz OERICIEHE S 7375 cutting plate & 45 LD 4cHE
FEL T A U B RIEE OSEIRE Iz L, £AIORZ, RR
L Ch ol ME3ERVORLILFEELTRY
PRI TR L TR Y LEOFENICIERZE
BiAs & b s B iR 58 72 oMb 2 BRI OTZRR
BHERES D _na Pig It 14 15, 16, 171
TR 5’9‘

(7) By 71 HEOFR

8B REIEAN 354 2 H 23 HicT A U 7 ¢ EREES
1,000 5 R LD 7L HE BELCS A4 H
B LT, AREEREORETHEINGETH O
2, B EE» B o IR FOREL
ﬁﬁﬁﬁk.m%ﬁ64§@ﬁmﬁﬁ%éﬂ2%ﬁl
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& M3ETHO. BEEEE 7,000 2, Mo N 1EZ
10,100 CTHrEAIERELTRY, 143 10,960, T
FENIZRL, tho 1 E3haARpE Lo oEE R
DERPOIEPTFENINEAL, RAoRkE s Lfho 2%
LIEERILL bV eEZ bR, 4 mkdbmdE, zcisE
LOHEBICHRTHBPIET 2 U B8R TH o, 2O
FE% Fig 18, 19, 20lc Rl 1.

= &

%%QlAgm&wm%a%m@ye:%mw%@m

BB R~3 1 A OfFRIC ROEYE LY 5 L REyiE
FREEN TP IESHC BEEZET L BG4 24 HE
iz aEs T, BX3280H, BXboch36H
Blecd RoFBHENCEIIZRAHBL, ToEIHES %L
97~ 106 £ (B S-S EF0T 700 ) L 0L DY E =k
BREZMRHE L, HZORBOETT 2HIx8E8R L &
s EGHEEBONCGRORET 5 LERICKRAEZET 55
Za, IERALAA OB CHRERELEXHNT
Wie Y B =i OFERE THEIMCE L TH Y, £
oL S ORSEE T K AFHRLITERE L. %
D% 1960 FHAEHESRET VR Y T AT AT ZHERM
 BIOEREERLFAROBREFCHFERE L. —
FANCFEST DS ) —FOBEEZMBTH ST * U W
HIZ DWW THERD IR E 25 & HeT pliE Craig: & Faust
(1951 %45 L7 A ) HEH DO BHARIEE & L CADHIC
BNBROFEN bRtg s, XB vV vay, El
HOE ARG DL LS LESODiEEBdBENL,
Monnig (1949) icizk, #Jll - 2% F (1933) e 3BNIE,
K, &, X Lapage(1956) iz Y ¥ =, 7 AU 7 fitaEs
HAA—2 5 U7 ORML B SR LERSATY
. RLIALD S BT RIS AT o gk b
BRSHTOBHELNAE DB 5L B2 55, Loos
Q9lhie X 6 & Y AT D agmD HEE AE 1) 7 27
L, 7 70 iR DfsEd T 0 F L LT B0,
%) synonym THBEFTHEFEAN, 2V T, Frov
T =95,

—57 A ) hshE NS OB RERGLE L 5 ER
lEoV TEZZ O ) BRI TIE%ET Loos (1911 »
£ 75 7K 5L (p. 210) ‘ Experiments in artificial
infection of animals with larvae of Necator americanus
have up to the present time been made, to my know-
ledge, by Lutz on pigs (1885, p. 13) and by Siccardi
on dogs (1905, p. 107). They all yielded negative re-
ults. ” B EN T 5. BT Smith(1903) 17 2 U

4R & RICRRYEE LR L o ek b
T3 (p. 333). iR Siccardi »EBRIT £E#% 2 1H0
fFRIZT A ) A gm0 O B Th2 3
B ABICER L ie S ik E RS, X085 2 0EREE
Bz X D shdmE A L1 5 B IcHI R U if e
RBDERIBHRTH 5.

ZDB%T A U 1 8 OB SE BRI R (1929) 2k
SRk A e R, KL, EAETY b, < U ACRIR
E. 1, Schwartz &} Alicata(1934) (& E v MCED
B R R R E AT, X (1943) 13 FI R, RICRER
PEiFoTwBReoht, EEO XL OT 44510
123 L2 D& CHERBGIC B 7 &\ D iR 2 oM
BV EL .

BEEAE s 1958 4R B 1960 LEIT T TOEBRICE DT
AU TR EAERICRE R S ¥ 5, B 2H0hH
b ANCEIRICERE LEE S 10 mm &8 x HEAicHE
LEERZAT O B2 HER D .

D1 NEH B (1959) 13 S Y € =SmpMrRi
N CA IR ICESE T 2 &R 7o 2 DGR L
W5 LT A Y hEiE s ) RRERNEC HRZ0
H¥L %< b 5. A4efEix host KON parasite DE[H:
YR LB OREIE LN AREREEDHT AT
4 RRUL A RN AT ORERINC D\ T b EBRE 1T ) TET
»5. '

=y

sy 7 2 Y R ORI R R A% 1~3 A A

(PRI RIS L 5 & & PR O/NEA THlIcE

HEFIEL D R 13 BE L3S0 B

A Bk iceE LT Y, 26 H Hizix 5 HigipkEo
th#ElZR L, 31 H Bic @B ichR R iR FEAD
BRHIEV. RS 42~45 B BITiHIE S B HItE
T2 RFENL O REMERNICIE K BIIE BN
2. B2 71 H BOPTR T Bk ERLTRY, f
ERROREFRNICHIIZRD .. BT 2 ) 2#AR
RPN CRBR B ICERE T 5 ERHI 5 5 Lz VIR
& kiR BT e EBRE 17BN FAIREL B
7o

SIS Y AR A B % T 7o BACHRAUR I BT
5. .

(108)




739

Plate 1.

(109)



740

Plate II.
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EXPLANATION OF PLATES

4th-stage larvae, 13 days after the infection.
Previsional buccal capsule and oesophagus.
Tail part of male larva.

Tail part of female larva.

5th-stage young adult worm, 26 days after the infection.
Definitive buccal capsule is formed and cutting plate visible

1n at.

Tail part of male worm, bursa copulatorix immature.
Tail part of female worm.,

Whole view of female worm.

5Sth-stage adult worm, 31 days after the infection.
Cutting plate is visible in buccal capsule.

Tail part of male.

Tail part of female.

Vulva, no egg in uterus.

5th-stage’ adult worm, 42 days after the infection.
Cutting plate is distinct.

Vulva, egg cells visible in ovary but no egg in uterus.

5th-stage adult worm, 45 days after the infection.
Mouth part and oesophagus.

Bursa copulatorix is long in length.

Tail part of female.

Vulva, egg cells full in ovary but no egg in uterus.
5th-stage adult worm, 71 days after the infection.
Mouth part and oesophagus.

Bursa copulatorix is long in length.

Vulva, eggs in uterus are seen.
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STUDIES ON THE DEVELOPMENT OF NECATOR
AMERICANUS IN YOUNG DOGS

Yukio YOSHIDA, Kenyi OKAMOTO, Akira HIGO & Kimiko  IMAI
(Department of Medical Zoology, Kyoto Prefectural University of Medicine, Kyoto, Japan)

The normal definitive host of Ancylostoma duodenale is man, although some authors
have recorded the cases of natural infection of this species from some mammals (pig, tiger, lion,
cat, dog etc.). Attempts of experimental infection of this species to the animals have been

made by many authors, and some of them have reported that a small number of the worms

reached maturity in quite young dogs and cats. Recently, Yoshida and Okano (1959) reported

that a large number of worms of this species reached maturity in young dogs and oviposition began
during 28-36 days after the oral infection.

On the other hand, Necator americanus also normally infects in man only, although some
authors have reported the natural infections of this species from the chimpanzee, gorilla etc. Ex-
periments of artificial infection of animals with larvae of N. americanus have been made by
Lutz (1885) on pigs, by Siccardi (1905) on dogs, by Smith (1903) on dogs, by Oiso (1929) on
dogs, rabbits, guinea pigs and mice, by Schwartz ez al. (1934) on guinea pigs and by Kamati (1943)
on rats and dogs. All of these results showed that the encysted larvae of N. americanus infected
cutaneously realized a little development but it was far from the maturity. Therefore, we had
no way to receive the adult worms of N. americanus which was fresh and flawless. If we can
get those fresh worms without any injury, many experimental studies such as ecological and wormi-
cidal researches will become possible.

We have carried out the works of artificial infection with N. americanus larvae to young dogs
(1-3 months old). About 500-1,000 active encysted larvae of this species which was obtaineci from
a man by the feces cultivation, were put on the abdominal skin with a small quantity of water
for about one hour. Exact nmbers of penetrated larvae through the skin were obscure. Develop-
mental aspects of the worms examined at the various periods after the infection are as follows :

(1) 13 days after the infection

Dog No. 1 and No. 2 were infected with 500 encysted larvae on the same day, and then
both dogs dead on the 13th day after the infection. By the autopsy, 158 worms from dog No. 1
and 56 worms from No. 2 were recovered respectively. All worms were 4th-stage larvae in shape,
and it was possible to distnct them male or female as shown in Fig. 1-3. Length and width of
the worms were 1,760 X 127 u in dog No. 1 and 1,582 % 113 z in No. 2, in average.

(2) 26 days after the infection

Dog No. 3 was infected with 1,000 encysted larvae, and was killed 26 days after the infection.
12 young adult worms (5th-stage) were recovered from the small intestine. Definitive mouth capsule
was formed and the cutting plate was seen in all worms. Length and width of the worms §vere
3,869 X 197 p in average. Photographs of the worm were shown in Fig. 4-7.

(8) 31 days after the infection

Dog No. 4 and No. 5 were infected with 500 encysted larvae, and were killed on the 3lth

day after the infection. Recovered worm from dog No. 4 was one female which was 6,660 ¢ in

G112y




iength and 260 ¢ in width. From dog No. 5, 2 males and 2 females were recovered and the size
was 5,650 z in length and 210 z in width, in average. All of the worms showed the characters of
N. americanus morphologically as shown in Fig. 8-11. Female worms had no ova in their uterus.

(4) 42 days after the infection

Dog No. 6 was infected with 700 encysted larvae, and was killed 42 days after the infection.
2 female worms were collected from the small intestine. The worms were 7,700 ¢ in length and
320 o in width in average. The cutting plate in mouth capsule was distinet as shown in Fig. 12.
Eggs in uterus were not yet seen (Fig. 13).

(5) 45 days after the infection

Dog No. 7 was infected with 500 encysted larvae, and was killed 45 days afer the infection.
1 male and 3 females were recovered. All worms had the characters of typical N. americanus
morphologically as shown in Fig. 14-17. No eggs were seen both in uterus and in feces.

(6) 71 days after the infection

Dog No.8 was infected with 1,000 encysted larvae, and was killed 71 days after the infection.
1 male and 3 females were collected from the small intestine by the autopsy. All worms were
full grown adults and were typical N. americanus. The size of worms 7,000 4 in male and
10,100-10,960 2 in female. Eggs were visible both in uterus of the female worms and in the dog’s
feces.

By the results mentioned above, it was decided that the larvae of N. americanus could

infect and develop to the mature worm in young dogs.

¢113)
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