[FAEHPHE % 12 % $5% 382386 F 1963)

7 XU AR O OB CBYT A ERITE

D HFRENT 37 29 7 SRFTEL R DR AL
B & 0NN R R R S

= A o
R EE

a - = B iy
=

" &

K

AL R K2 R B R

(B Fn 38 4 6 B 20 H =Z47)

&
FEOET A ) néE (OIF Na L3 D= ~0ik
GURERE L 2 DR TORERILEHT 5 2wic, R
B EHEA T HTR CIERICEE U ER 2 17> T
72, BRI, [FSIR OV %% O R ERIC > Tt
L FI ERE IR R L foe B R & IC BB I R B L TR (B
1D, 1962) BIUAK (EFEDH, 1963 a,b)ic o THE
RefTol. ZTOERBEIC OV TIZE L ~E 3T
LB, bbb, Na #EESHEEFEL B UA
D ORI A L5 &, Slidz ok 6EE:
BARBICBAL, BRBLEROES L REICKS
LRkl & 72D, BRuASeiszd 5. i Na #igeshiz s
BIRESTHFROBAICHEECEAT S &, 9t
TR DREE L LI HIAE T RIS h, SRR TEE L —
PRI BN TLE ST, IFRBATHEET 20 0%
£LFDiv
SEREIL, ROZ>OEBRR TSk, Thbb,
# LIZFMC o TEHE L I FROEEIENIC Na
BB B EEAL T 5 RAEHIERIER TH 1,
55 2 1ZBAIE L e (PR /NG BB IE NI 1 Na 4535
EHE LTI O R NGHIER L ER T h 5. BiEOE
%@E%ﬁﬁn%wﬁﬁéhkNé&%@&ﬁﬁﬁ%ﬁ
ITHEAR L 7eB, FIREIRED B AR RAENICRA L THRE L,
R DRI B DA & RIS s+ % 15
DEMRT 21D THB. EcBhEOEROH RO
T <, Na WESH 2 EEFROBNICES +585
TR CII RIS 2 ORI BA LRES Lk

i

DS, ZAULEWD 72912 F O RRILEE NG L bh
BT LIcXB b EZONDDT, FHESHREZEOY
BeRNiE R HEL T, HE/NE EERRPIC R
PDHEEAL CERERRTDOTHS.
HHEIE OIS HE

JRYUEBRIC i\ 7o Na e 45 1 ~ 45 3 |k
T _7e b D L &L FILEMET— AD Na #5EE 0%
Rz R L T bl b » CHEERIA 8~47 HD
LDTHS. Fie, BRALERIZELL I HECLS
HH, hE0.6~2.6kg, MEHART > 5. RYEHRIC
YO TRHFRER VT Z— )V CHRERL 728, RETEE
BEEBRCIIRAEZER L croh Rz 2em ER
TET 2 BETRELR L, IR\ T 500~1,000 £ DR RS
HZER0.5cc DKL DIz FERERE 0 EBIRANIC EA
L, ZO% % 2BHKE L ctd, BOTHofkRER
X, 2~3RRBH LFORERS L. C T AHER
ITEEA SIS Ak & 2kl QRIS T 2 0 205 <
O ThHS. F IR ER TR Tk & AR
OB L OME LB B L, Bl b3 em T
75 DIRFRIEAIC A 500 £0 Hib g 3Eshh & 5~6cc DK
SIRICEEA LTz, MRGeER L L EBRBAIAE, PIEOH
FicZh o OfF R EBREIR L BkOBRE TRk
BECTROTBEREEL 2ROT L AF RDOFILE
ZIERC DT THD. £, BEFELECNICE OFHK
FE 1, F2ROEBRCITRSLLAKTHEDTED
B, T CRAENTS.

ABLED 1 ERIL WA 36 LA B WL, KEFEROBHCL>CfFbhik. DL CHE2ET 5.

(4)



383

%

1R

K& ] #HER)
] H (R
2R HE

BE R HE

& H R EE
CEP R
EE-mES
BREK - HEK

.mlm.mﬂ_,.wuﬂ

@ - B
SEE R
K &

H & D

e
| =

e

)
iz
1200 I IVEAVE I E WL L

i

=N

il

Woom

S

Ed
=
%

K
5
e
£
i

1
=
= (kg)

&=

Sl oo EStoocne |iloss |coces
=i (a9)

S meof o o

S S g OOOOO_ﬁOOO_OOOOO
SBTETE

—HooW 99O =

LSS lieEsE oo Scoe |lIlcoo |ccoas

S o

o 0

soo o Rococe | ooe | oocee
©

%%WB0415001001100070000
ccococcocooa | colllo | olia | | §
covococcoooocoecioo o | |
cococococoocococe |goooe o | ||

_

o
4
4
|
Scoccocooocococococoocoo | ol |
oo occoooooorricooo o i i |
CO000OHO0O0O0O0OOCOONOOSOO
o=@ Jcicisitle Slaie o) ols ole @ ioke o o)
Soocceccecccococcocc oo o0 cocC
OC o000 1000000000000 HOOOOO
CO00OMOIO0000O0000000OO0OD
cocoooodococ oo c oo cT e
OO0 1000000C000OOHOO0OS
cooooScocoogcc oo c e loec oo
coooorcooc oo oo oo oo oo
cococococoocoocoococoo oo eco
NSEocorranooocococcooooocooo
cococoocococnNoo o000 000 TCo0O

HoaYNolloooorioococccoooeoasno

i Bw m
NOMNOOOOOINNFIOOS~0NO O AN N
— =N —HHAN AN M S
OO SO OOCOINOPODIDONODOIOO O I
HHOIMONONONOODFOI A HO NS DD D
FFOOBOBOOHBHOOSBLBISVSBSSH
1 iy r—{ i
QOVOHOOWNHION O~ 00D O LD OO 00 WO~
NNAA AN ANTF o HFNN—AA A
OF €O OF €O €O OF OF OF €O OF €0 €0 €O €O €O OF O €O OF OF OF OF OF OF

A ANONDIFOFNONNOFOIOIFANLSOONO F

HAA A AN A A AT N A A O AN A HO AN AN N

HANMOHIDWE-0DNOHAN M HLOWE-00 0 O+ M <f
N A A A A A A H A O O AN NN

I\

/1N I R e 2 B

5 2R

k&R #HE
HE R H )
2R D

K ) 5
IR HER
YR 5 R
RN IER
.ﬁ.ﬁﬁ.NM

dqn - B
& @ # K
S =

B & D

BB R
7]
I I NIV Ve VI VI VI

i
i
fif
4]

A S
B
#*
H
i

(e

O~ 1B
Coho Nl oo cc oo oo
= M IO~

comga
CC S hijcoc oo cco oo
SHo A

aE
o= S ccocococccoocooc
55 &

O {ap)
GwOoOOOOOOOOOOOOOOO

IO OO0 O
O LO AN

cocooo [coceooces oo
coococococococooclco®
coooccocooocooccoocoo
cooococ oo oo
coooocococococooco oo
cwrHSoococoocooco00000O
ceoSoogeccoococccccoos
oo oocococooooco oo 0o
cocoococccocoooocooocoo
Scoooococoooooocooocon
NOOO OO0
cecoococooeococoooc
oo ccocooc oo oo c oo
~Jomoocooocooocoococooo
VVoioocoocoocecoo

(@) (@) (@) @f(o)@l () O] @) (@) (@] (o) (@) () () ()

= =
NMNOOIHIHIANNIIOO-0 O HO LY

— A i O
OOV FIOOANANFOOO RO O
ANHOMNONOATFTODO ANNHO O
WO OO O O O O ¥ 1O 1O 1O 1O 1O 1O 1O
A TN ONVOOONVVOOHD
o HAMOMNONAHAANMr—

O Ot O O €0 €O O O Ot O O OF OF OF <O OF <O <O
N AHOONHOMNM—HNMO NN X LO -

HO i A O A 0D i

HANNTFLOO-00O AN M X LD © D~ 0
A A=

(15)



384

x B K &

1) REEHERYLERT 24 BD 7R 1250 T
bivie. ZOfERERGE 3RS 3 Holic B
HRL 72 L1EEDOIFRTIE, FHEMICEES REEES
IRCHE S HIG AR L U CAMIRE X OWLEIERA D S
FERINIZ. thbt, F3EREICERL3EOT
RA, 2, 3BR) CRIAHBUZRERD S ORI K
Heh, —FHoboRBEENIZTE ST 50238 b
ic. [ 6RERIEICHBRL 72 SEEDIFR A, 5, 62K)
DH, 4E5RTEIDHIABEEN»SBRIBER DL T
HL5D, 6 FRTEZENPEEENICEY, PEoL0
DHILE AT L, LSRN L 1ETED 5
PREShE. £7, 5BRCEGIHEZ L O L 4L
SREEhd»-o7. 716 B HIcEB Uz 2  Eofr
KT, 8BR)DH, 7TERCEEAIK 1LE, 8BLTE
REBENLFANICEhEh 2 £l skt shi. &
iZ, W3 HHICHRLA Il BRCEAEREA I 1E£0
HHBES T 2008R Db, BRShEZhbD
GIIREYERRC i\ IS R L S T2 R E, (K
&+ X CRANEEE R TR b FEA B> Tl 7o 3
KRR RERE T T TREEOLORPEL TH Y,
WERLICEEOLDREDCEERL . 2L CiEET
Ed 22 EHMEEETB L ONLETH S, Fic, EERE
It 4 B DIE 42 BSZICEIR LTz 1I3BEDFROF, 6 H
HETHHIZHMLIZ14, 155 RT1IZZI 2R fific 1 &
DFEFLIESHSm?, F16 HEKRLE 19 2RT
EZ OB 7T EDE APHRARR Shiz. 2L
LD 10 BEOFR TR oMRRIC b a0 7x 23551 0
HHLEL B ObRAPOR. ko 14, 15, 1984
RBOCTRIROEE Lt BREShTe 55, =
5 IFREICAEEEREIE A & (PR O RMERENICBA L <%
BEEDLLON LS PEEMCELNS. b3V ite
BIENICEEA S h 73S O —HR St 4 & v 72
%, ZOOBANEY L PEET SN, SESW
& OIEM: & Iic OFEANIC R S WURIEHIE 2 5B A LT3
BLEbLDTHE LbEZbNAEVE L. Et3
CBEA LT 24 BHDFRDH, Lk 3 flic 5 v T D55
B LICETEOSE & B U 7 SN i3k o dBi
CRALTEELLLDEEEDbharok. L
P30 TR BRI R L R G 1d Na 788 5 13 A5 e s
DENICEALEE T 5 LidRERL 00T, 20
FRIHE ~ L 256 R BRI DB > T
NE L RICBLE TR~ RSN T, 28 THScRie

bRUBHREMEP AV LEZ NS

2) BNBHIERYERIE 18 B FRIC 2T Hn
DAVIC. T ORER, FEREAIATE 3~ 24 B oI B
REFTRO 6 EDFR TR HIZT ST LRSS
FERAN. Tbb, F3BEBICERLZ2EE
KA, 25R) ClATN bFhA EDGHAVNES T, &1
MALOREND S R E N, [76HEEICER L7382k
TRGBE TS TR ~ ST, F 72 165
WIH & 24 eI B ICEBR L 72 4, 5 BRTRAZKROGH
NGES 1, SO, [F24BEEO 6 2RT1He
HMOLORKEPEFR S, Zhboh. —Hnd
Bl 2~4 B R) TIRIERED & LY R Fatl
ENTOUDH, ZOBENLRER S HhoEs Iz
CTEBEZE L M B T2 BV Th 5. WLEE
Wb B Shichiiz ov g T 5 L, L3daT
DHEIRBNC I TREBD L ORBIFEL TR Y, B
HEERYLRD, S ABEES . 2 LTE
FREAAR AL RS AT 72 S e BRI T2 S 3 D b 0 23ES)
MHEHT 27, EBRBMBBRRE ORE & it Rk
PHEEIL, D ORBR S BT 5 0 & B T
ERREINE DHHRBTHRBMICIZAL REE TS R VES
HOHEIODIE T & 5. FicEBRBIAE 2 H L% 25 A
IR L 72 12 BEOAFR CIRAMA 72 2 M & b iifkz
HEFTOIENTERI O, B 5108 B RRY
KBTI Na S 3 BB O BB =T ey L
bNLOITLPb5T, BRERLERDOEA L FCE
DRDFEBE TS T Lirl, EBRBIEBIER OB L
I RESMC BRI b h A b D EEbRS.

HWiELE=

Na D% HFRSIL D ATEEEIC D\ T 1TlE 25 o Ak
WM EWBGLERR T I b T X728, 2h bEER
FRRIZ D CIHBEC R E TICB~ T E 78 Y Th 5.
Na #RFES M NE DA IS Wiz 4, HfE, WHEE
Rl EOREICHERT 2852 5T 52 L nEESh
5. €O, OESHIEICBER L 7oA oV TFRE
X AT B\ TRE LRSI R YL SR B % 17 72 72 DFRAR
%2, SWMCHELZ. AEIZREEHIERYER &
1772 2C Na St 0 = OEARKOES & HhD
7c. L TERBBEORT T &< Ic Na ilEdhz A
B BIEEANICEAT S Z L ZFEETH 5 5 LED
N5 T7bb, UFEDHRICOVTEREITE DT
2. TS DIFROEREREIO T 3 fillc BTk
BORE Lz R L 72 2%, fho 21 filcixz ok

€6 )



HHICBALTEE TS0 B o/, L
L2 OBHEORGERZ b 3 Flic B TRRE Sh %
FELISRIC OV T, &5\ IR AEREIEDIS: 0 RE g s
BEALHEREEDL BB Z Lizov TR,
TRITIRNBEEEIE e SV IR /KEF 5 (1960) B35 H L
TERETOTV BT LS, BROEELER LD
Azt Na #5E4) B 1 = O LA KA & 2 DR~
BALTHKET A LAARCAEZOTEEC R ELE
b5, L LKE S xRS R+ v 7
Ie & > T AME+HRIEICEA U R ERR 2 A S 7o i
5l DB DTS SIBRDIRSL L I rDlc Lo T
5. D IZFEEES & ERETFRO/MNE B0l
REAL CARERYRLT. T OEBRE T BEIEN
CEA SN 7 Na gm0 T2 DENIEA L TH
FT5 b 0REL B LT, RS RIIRE Rk
ROBE L FREOEAR & W TFERES RIS 5 T
TobnltEzohb.
Ee, PRz onRERIc R T, FEERERE 24
Fid 513 3 HUAIRE L L TILERND» bR S
WIS RSB HEE L BB 2 5 285 A 0%
CHITEERIC RS KB ERL TRBbRY. £2LTED
R, HEOEAMERE 1 MR TERLLbD L e
(ALTHBDTEE L, %3ERBP)ARLTREED
FERllC DV TS T 5.
PLEEE S D7 2 Y 8k OfFRIT o3 5% I kuie
Iz oW TR L ic—E O EER (55 1 ~ % 4 ) OfEE,
ORI EE S e Na SR¥e8h B 3 0 DRRKEIE ) &
HRERBEEROBA L ARICICEA L TEEEE
D, BECRESEIT 50, BE, H, NEREOW
WERED B ORA, REZRESHETHS.

e 5=
Na #iHeshm # FAELE L& 2 bR AFRORER &
WNEHEIBE C Bfih L ob T, FRASEREIE R & O/ NS
ERIERR 2457 > 7o. HIZERITI T 24 EBR
W, 3EBGICETFORE Lichhr R LR, o
U EBRBICIIFE Licghhidse Rl shn o 7
R Bfbd L B 7z Na BE5ESh i ok I
WRCBAT 2 2 L7, ERBERBEIEE~L%bN
TEONZ LIt g TE~ R S, 05 TIERMSL
o BT T S AR A TH S LEbh 5. %E
FRIZI Tk 21 EBI, FELISmE R L
Wiz et i >C, /NG EEIEAICEA SN RS
RIAFTE £ L 13 RIS 2 R R TP R S Bt

(

7

385

LBNTTOLEZBNS. 1~ 4D Na DFEHRE
YU % EROFER, BEFEEECRAMCERS
Na BRI 20 OEKIEL S IZ LS BALTHSBL,
BRYEDSESES B 0%, B, B, RS BB A L3S
BLEWLEDbNE.
3 Bk
1) Chin T. Soh (1958) : The distribution and
persistence of hookworm larvae in tissues of
mice in relation to species and to routes of
infection. J. Parasit., 44, 515-519.
2) VEME=(1943) : 7 # U A e OIFRITHRT B
LERR O REIC O WwT, FagELZE 1, 483-
494.
3) bR AE— (1960) : JR3E D & O RZIc B+ 54,
& O AR L 14 o Rg B o B A g AP I
U 3 BITHLCHEENIETIC OV T, HEEE
=, 1, 445 440,
4) KRB - kI (1960) : S o RRYLHE B i B
T AL, 6. Elck FEREER ToOVT,
=&, 54, 73-75.
5) KRB - 2 —E(1960) : s8R 0 IR I
B+ amse, 7. &< lce b ERIERIC > T,
E &%, 57, 45-47.
6) BIE 56 (1962) : 7 * U A EHE OF O KR
M3 2 EZBRAIZEQ) FRAEROEVE Y bIIX
T 57 2V 0 HRAEEL R o R B, FAR
5, 11, 454 160.
7) EAE 5 (1963 a) : 7 X Y A EgHE 0RO R
BT BRI (2) FRENT 5T 20 2
£y AR BEL) R o % O BRI R L, 45 A g, 11,
488-498.
8) BAE 6 (1963) : 7 * U 4 H 0% 0 RGL I
B4 5 ERIOFIE (3) 7 2 U 7 s 0 FORE

MR B 5 ARSEER, FHEHER, 12,
162 167
9) KE&AFI(1929b) : A F—V s TR U B XA

D% ORI T 5 ERRIVEEE, BB IER, 28,
966-971.

B. Schwartz & J. Alicata (1943) : Develop-
ment of the human hookworm, Necator ame-

10)

ricanus, in guinea pigs. Amer. J. Hyg., 20,
317-328.

HB—5 (1962) : 7 2 U 7 $ig MARREL & (K
CREZEAE LD IFACHING 5 AKE 0 EKAE
TRELETICOVT, HFFEKSS 71, 513-
55

HIRFIERE - FREFHE I (1961) : #7H o BRYL iR s
BT 2, FRIiC NEERY» b 0B, FAE
H=E 10, 623-634.

FH=EHEDS (1958) : Y v =gl Ancylostoma
duodenale R O7 * V) s¢gR  Necator ameri-
canus O FEILR YT BT 5 W — N BRI ER
Z X 2R, WAEHRRS, 7, 704-714.

11)

12)

13)

)



386

EXPERIMENTAL STUDIES ON THE ORAL INFECTION
OF NECATOR AMERICANUS

IV. THE EXPERIMENTAL INFECTION OF PUPPIES WITH
N. AMERICANUS LARVAE THROUGH THE MUCOUS
MEMBRANE OF THE ESOPHAGUS
AND SMALL INTESTINE

Misao NAGAHANA, Kazuo TANABE, MAKOTO ISHIKAWA,

SEIGO OKADA & YOsHIO TAKAHASHI
(Department of Medical Zoology, Kyoto Prefectural
University of Medicine, Kyoto, Japan)

The present work has been carried out to make clear whether encysted larvae of Necator
americanus can invade the mucous membrane of the pup’s esophagus or small intestine and
develop into the adult worm or not. :

In the- first experiments, about 500 to 1,000 encysted larvae of N. americanus were
inoculated into the esophageal canal of 24 puppies. At the various periods (3 hours to 42
days) after the larval inoculation, puppies were autopsied and examined for the larvae in almost
all organs of the animals.

In the second experiments, about 500 encysted larvae of N. americanus were inoculated
into the upper part of the intestinal canal of 18 puppies. And then, the same observations as
mentioned above were carried out.

The results obtained are summarized as follows :

(1) In the former experiments, a few developed larvae were recovered in the lung and
intestine only in 3 cases, but no developed larvae were found in other 21 cases.

(2) In the latter experiments, some undeveloped larvae were found in the digestive tract
within 24 hours of the larval inoculation, but no developed larvae were found in any tissue of
all the experiments.

(3) It is thought that the encysted larvae of N. americanus which were inoculated into
the esophgeal cavity or the upper part of the intestinal tract, can not invade the mucous

membrane of the esophagus or small intestine and then are discharged with the feces.
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