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Table 1.
Group I (A. duodenale, oral infection) and
(A. duodenale,

Infective larvae were obtained by

Distribution of infective larvae to

Group II-a cutaneous infe-
ction),

filter paper cultivation of feces of hookworm

carrier A-E,
Source of Group I Group II-a
infective Oral infection Cutaneous infection

larvae (period of cultivation) (period of cultivation)

A Case I, 1st infection .
< (7 days)
Case VI, 1st infection

(10 days)
Case I, 2nd infection
(9 days)
B Case IV, 1st infection
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Case VII, 1st infection
4 0 days)
C Case VI, 2nd infection
(14 days)

Case VII, 2nd infection
days)

Case III, 1st infection
(25 days)

Case V, 1st infection

(25 days)

Case VIII, 1st infection
(31 days)

Case IX, 1st infection
(31 days)

Case II, 1st infection
(43 days)

E

Case II, 2nd infection
(10 days)
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Table. 2 Ancylostoma duodenale, oral infection (Group I)
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Table 3. Ancylostoma duodenale. cutaneous infection (Group II-a)

Worms
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Number

o/
%

Symptoms Eosx‘no-
bad cough pl;/xle
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Results of feces examination, treatment and evacuated worms
(Numbers of upper line show days after the Ist infection)

Number of
infected
larvae

Case
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F. 913 19 24 31 37 49 66 72 79 139 158

F. 10 19 27 40 49 55 61 72 158 158

Ist infection,
126:2nd infec-

tion, 78

Ist infection,
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14

T

107 :2nd infec-
tion, 96

F, Results of feces examination before infection, T, Treatment

Notes ;
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Table 4. Distribution of infective larvae to
Group II-b and Group Il-c (A. duodenals,
cutaneous] infection). Infective larvae used
in Group II-b were obtained by filter paper
cultivation of feces of hookworm carrier
F-I, but in Group II-c were [obtained by
cultivation of feces D, E in farm mud

Source of Cutaneous infection
nr}f:rc‘}:;e (period of cultivation)

Case X, lst infection ( 7 days)

Case XI, - R
5 Case XII, ” ool o)
F Case X, 2nd infection (14 days)
Case XI, ” L8y

“~Case XII, . ) S

Case X, 3rd infection ( 7 days)

Group IIb G T et A )
Xil, ” Ciog )

Case X, 4th infection (15 days)

XI, - G |

Case XII, ” oA

Case X, 5th infection (13 days)

[ === Caee XT 7 et
Case XII, ’ (o 5 |

XIII, 1st mfectmn (22 days)

D
G Ilc | —>Case Il < Case x (23 days)
e < an mfectlon (29 days)

Notes ; Infective larvae used in Group II-b were ubtamed by filter
paper cultivation of feces of hookworm carrier F-I but in Group
Il-c were obtained by cultivation of feces D, E in farm mud

Worms
removed
Number

%

Eosino-
phile
%
15
26

bad cough
etc.

Symptoms

titis

Derma-

T,

Table 5. Ancylostoma duodenale, cutaneous infection (Group II-b)

Results of feces examination, treatment and evacuated worms
(Numbers of upper line show days after the Ist infection)

F. 14 22 36 43 48 54 64 74 81 96 110 118 126 139 147 165 193 216 232
F. 14 22 36 43 48 54 59 69 74 82 92 103 113 139 155 158 193 216 219

F. 14 22 38 43 48 54 60 67 74 83 97 103 117 126 155 193 217 219

F. Results of feces examination before infection., T. Treatment

Number of
infected
larvae
Ist-5 th
infection
total, 151
Ist-5 th
infectiod
total, 147
Ist-5 th
infection
total, 131

Notes :

Age
X
19
XII
?, 19

2, 19

Case
Sex,




FAF1 33 4 12 A  (1958))

i L 8 kRO bR s ok,

Sl HFOEO, 28%, BF

TAFI814E12 8 H, BERDAHklck v Ad. #EEFH
154 B2 BT LORNRERBAL, R]TFAE12H
2LE IS 18058 LT 1060 EA Lis, EIBE
198 ERRALL DD LTI N, KB RIBHR &
Csipore o HOBRFERDAN L FBIRRAE 2 1727 25 IP
GEses, 1HHOHHK: >THhLhidzmn s
LD OR

SVIB. JLORO, 2R, &F

TAFIBL4E 12 2T H X UHHAANS24E 1 H 22 H D 2 [mBERD
ﬁié;f Ad. {FHRE M LY, RABIEAE 126
8, T8 204 TH D% ABDHFRBAILICERE
DSR2 U7 REOBORBEORET, BIN iR
I HAKRGE 168 H HICERR 2170/ 3k diZ & < 3
BNEDIDZ,

HNF. WMOZKO, 208K, KT

HAFIS14E12H 27 H R U IRAIS24E 1 24 H D 2 181, BEub
DIECE Y Ad. fFREREEME L O, BAFH
FEZELO0T,96 5 208 TH D, ABlIHFHRBALS
frican 7z 0 BREED B HE % F LRSI & 1 EUKYRC 2
D%, RABNGHEPEDZE R E DT L. BiE
EHIRGEE 139 Higke ) 2 2 BpbGEsE 3, 158HH
R 2 TR R a2 EDE DD,

FARS ACFE RS E 7))

W%ﬁﬁv CRRY T L B 1 EE (Ad. BROK
¥ RUSET-aft (Ad BERY 25157 R,
Ad. BFCERMEZFWTS RORPICH U R Ry
DOERILEE HICIZHE LHWERE 2 N D TCEICZD
FUBIBZE L 7o ARICIT ok RO/ KGR D H158 72 Aud.

709

s % JEIE R BRI 5 L0 2 I & O R ER T3
DEDEBELZ, WL 3 RORTFERY CGEXHI~T
BD, 85 4 KSR T F~ 1752 4 BIORYIIE > b8
2 A BISE 150 225 » [l B P (Bl Lo,
2% 1 EME s MREL

s 8L F TR T, I, V, VI, XAIL
[Al CEC IR AT B i, B3I Zey iR L &
BERE 2 <, SEBRRBAABIO R Coy ROz 3D Ao
BX6. ZHFOSO, 19K, BT

fR#N824E 5 H10H, 18H, 25H, 6 H 1H, 8 HIz&
5083 s @ A.d. §5 3 B2 o R PYE AR R B
L%, BAKIZAE4S, 21, 84, 81, 2283t 1518 C
Horlce ABNZHES 4 [ERYM I fF SR A R IC B 8 56 %
F L7, 85 b RICRTAN S FIEKYEE 216 HHICH b HiEl
B2 7o e PR3, 282H HIZEidfz 7o
TR EBERBD DR,

HXHF. FOKO, 19K, KT+
ABIDKGA B RO g 2 X fl e &< F—C
bd. KBBAFEEIZA@T, 45, 39, 21, 156%,
T CH D, FmDaN < #IRGHE 216 H OB
MEkbeEE: oS, 219H HICE MR & FEi L /3 PEdE
RO DIE,

B HORO, 19K, KT

BYB B RO RSt s X, IpEe<FA—C
$Do RBEAFEESAES0, 48, 28, 12, 18%, Ff
1818 TCH Do, ABISE 2 BIRERE, FHREABMIE
RIEAK e Ulc, REZOIRYHE 217H HiZHERE L
ZeRST RN HBEd, 219H HICHi B T o B3 AHL
el E R DD,

Table 6. Ancylostoma duodenale, cutaneous infection (Group II-c)

o Number of Results of feces examination, treatment Symptoms Eos@no- r‘évrﬁf)?:d:
ol infected and evacuated worms (Numbers of upper e Bad  phile Naebs
» A8 larvae line show days after the Ist infection) s cough % %
titis e %
XL st Aafstien F. 19 25 41 47 54 92 95 102 109 116 136 + — 5 0
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ORNSALE SV el e e R s ik S 0
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F. Results of feces examination before infection. T. Treatment,
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WY BT 2 B CEBILBIEZe BUC R Y L 2 BEIG
B, EREBAIOKRE CHERIPEETCH DR,

Table 7. Distribution of infective larvae to

Group III (N, americanus, oral infection) &
Group IV (N. americanus, cutaneous infec-

tion). Infective larvae were cultured from

eggs in uterus of female worms of N, ameri-

canus,

Source of Group III Group IV

infective Oral infection Cutaneous infection
larvae (period of cultivation) (period of cultivation)

Case XV, 1st infection
8 da

S
Case XVI, 1st infection
(9 days)

Case XVII, 1st infection

Case XIX, 1st infection
(9 days)

Case XV, 2nd infection

(22 days)
Case XVI, 2nd infection
(24 days)

Case XVII, 2nd infection
ays

Case XIX, 2nd-infection
(23 days)

XV #l. BORO, 225K, BT
IRFIS2/E B H 9 H, Na. w;¥ffd 102 el
45 F22H, 992 (Gt 201%) 2T L&, HOR
AT REIRIEIR 75 < Rl U7z o MRIERGHES 58 8 RICR 740
 FIKGR 244 H HIzH EIER L 2 28 UGS 23,
259 H F OFRBIZ & D THPERIZFO BNAR DN D,
HXVIfL. FORO, 23X, BF
MAF1824E 5 A 9 H, N.a. #3EfrH 14

422,

Sy

6% %,

EZb
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e
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Summary

The problem of infection modes of A. duodenale
and N. americanus has been studied by many
workers as Leichtenstern (1886), Grassi (1887),
Pieri (1902), Looss (1911), Ooba (1927), Minamizaki
(1928), Kawanishi (1932), Kendrick (1934), Ueda
(1943), Yokogawa (1925-1952), Yamashita (1956),
Kawashima (1957) etc., but only a few comparative
studies on the suitable infection routes of both
species of hookworm to the human body have been
reported. The authors desired to make clear these
problems and attempted to transmit infestation to
the nineteen volunteers who were hookworm nega-
tive. Larvae of A. duodenale were used in fourteen
cases and those of N, americanus in five cases orally
or cutaneously. The results were as follows.

1) A. duodenale, oral infection (See Table 1 and
2). Five volunteers (Group I, Case No. 1-V) were
administered orally with 100, 27, 57, 152 and 101
ancylostome larvae respectively. In all cases, eos-
inophilia and laryngo-pulmonary symptoms occured
and hookworm ova first appeared in their stools
43-162 days after the first infection. And the
numbers of adult worms recovered from them
by the treatment were 45, 20, 17, 40 and 22 resp-
ectively.
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2) A. duodenale, cutaneous infection (See Table
1, 3, 4, 5, and 6). Nine volunteers were used for
this experiment. Four cases of them (Group II-a,
Case No. VI-IX) were infected cutaneously with 50,
194, 204 and 203 larvae which were obtained from
the same sources as used in Group I and cultured by
means of filter paper method. In other three cases
of them (Group II-b, Case No. X-XII), the cutaneous
infection were repeated five times. The larvae
were also obtained by egg cultivation using filter
paper method. The total numbers of larvae pene-
trated through the skin were 151, 147 and 131
respectively. The other two cases of them (Group
II-c, Case No. XIII-XIV) were infected through the
skin with 68 and 33 larvae which were obtained by
egg cultivation in farm mud instead of filter paper
cultivation.

In these cases of cutaneous infections of
ancylostome larvae, it was no doubt that these
larvae penetrated through the skin, judging from
the fact that almost of volunteers suffered from
miliar papel dermatitis of the skin exposed to the
larvae., But it was revealed no evidence that any
of these larvae ever reached maturity by repeated
feces examinations and by the treatment carried
out finally.

N. americanus, oral infection (See Table 7 and
8). two volunteers (Group III, Case No. XV-XVI)
were orally administered with 201 and 234 necator
larvae in gelatine capsule.

Afterward, they did not show any sign of cli-
nical symptoms. Repeated feces examination reve-
aled no evidence that any of these larvae ever
reached maturity.

4) N. americanus, cutaneous infection (See Table
7 and 9). Three volunteers (Group IV, Case No.
XVII-XIX) were infected with 81, 156 and 88 neca-
tor larvae through the skin. Two cases of them
suffered from miliar papel dermatitis and eosin-
ophilia, and thereafter they evacuated adult worms
of N. americanus by treatment.

These results shown above prove that the A.
duodenale can easily reach maturity when its larvae
invaded by oral route, but it is difficult to reach
maturity when its larvae invaded by cutaneous
route to the definitive host. On the other hand, it
is considered that N. americanus infects mainly by
cutaneous route to the definitive host.





