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Table 1 Results of the experimental cutaneous infections in human host
with infective larvae of A.d. and N.a.

N s A. d.
Case Inoculation N
Sex Age 9 b? No. of No. of Per cent.* No. of No.¥of Per cent.
Number ¥ larvae worms of larvae larvae worms of larvae
penetrated found estabished  penetrated found established
No:el: 5 32 forearm 61 <l 4.9 106 0 0
No:= 28 24 " 74 0 0 82 0 0
No. 88 24 ” 148 4 20T 119 0 0
Nod o8 22 ” 116 0 0 108 0 0
No. 5/ 8 21 ” 107 3 2.8 115 1 0.9
No. 6 ¢ 19 " 124 18 14.5
Ne“TaQ 23 " 163 14 8.6
Neosfs 9 33 " 112 6 5.3
*: No. worms found/No. larvae penetrated into skin of forearm.
Table 2 Results of experimental cutaneous infections in human host
with infective larvae of A.d. and N. a.
Case Incculation Noa A. d
Sex Age No. of No. of Per cent. No. of No. of Per cent.
Number by larvae worms of larvae larvae worms of larvae
i penetrated found established penetrated found established
dorsal surface
No. 1 ) 18 Ry 112 49 43.7 121 5 4.1
No. 2 Q 19 ”n 67 7 10.4 59 0 0
No. 3 Q 20 ” 15 0 0 52 0 0
No. 4 3 42 " 117 12 10.2 54 0 0]
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Table 3 Results of experimental cutaneous infections in human host
with infective larvae of A. d. and N. a.

Case Inoculation N a. A d :
Sex Age No. of No. of Per cent.  No. of No. of Per cent.
Number by larvae worms of larvae larvae worms of larvae
penetrated found established penetrated found established
dorsal surface :
No. 1 ) 21 of ot 18 15 515 13 0 0
No. 2 o) 39 " 98 0 0 %3 0 0
No. 3 Q 39 " 30 0 0 24 0 0
No. 4 5 33 ” 51 4 7.8
% TdhHDlz. Table 4 Results of experimental cutaneous
Ad. ORE® infections in human host with
L3I 1 GIEF A BT, ZORMEE Table 2 1257 in fective larvae of N. a.

T LKL, 44 3 BB RS T, LB0H 4.1 %
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Fig. 1 Comparison of infectivity of A.d. and N.a.
larvae in human host on experimental cu-
taneous infections
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Table 5 Results of experimental oral infections in human host

with infective larvae of A. d. and N. a.
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Amount N fa A d
When  Case pdie

Num- Sex Ag Oiven No. of No. of Per cent.* No. of No. of Per cent.
inoculated ber g 5 larvae worms  of larvae larvae worms of larvae
3 given found established given found established

before No. 1 3 34 100 88 0 0 116 92 79.3

meal No. 2 3 29 50 109 0 0 97 68 70.1

after No. 3 ) 28 147 0 0 106 40 3Tl

meal No. 4 +:6 . 33 5 105 0 0 100 48 48.0

* : No. worms found/no. larvae given orally

2B, ERFEEZ CBERACEE L friig, BERK
Y RBROG G O RIEREIC/ER S ® /o fFhidn s £5
T L TES. L LI ZTIRZ ORI B O
%K@f%khf,%ﬁ%%u1mmsm%f€t<,
ZefER (RADWREHETIX, ThEh 88 &L 109, A#%
BERMTII117E, 10580 Na. {Fhz #5 L7258,
RIZ Noa. ORYLSLE Risho7z. 0 TZ ORRYLR
2 0% ThHoMk. HICZEER (RED BERETIX, ffh%
BABELTHLL 4720 L5 ERRZIC, 1o TKRORE
FERTAL 5 L.
A.d DGR

ZEREIRR M58 T Table 51273 X 5 i, 11645,
97E#p Ad FhEHSLT, B E 924, 6246
BT, TOBRBERIIZNEFNTI.Z%, T0%EED, *
DIREYLERIL 75 % ThHoTz.

ABBERHTIZ 1064, 100&£0 Ad {FhEEic
LT, shzh 404, BEORHEZE, ZoORYex
37.7% & 48.0 %, FHBYLRIZ 3% TH o7, #-T
ZERGR R R L BB ERE TR, FOEERYLRO i
FE 231 75T, ZOEBRICETERY Tk, 2K
WSRO TR RIT, REBREHOTHRLLL D
LA 2 EREARE .

LALZDZ LHBELICBIROBENERC-HE L
BRBEEHICBT 2 BROBERECTHA A LT
1%, TORBRPRRIZEND D LEZDDZPONREZICES
T, ZEREE L ARRE OBRA O BIROMEIR OEL
2h, MERICEEL OMEROFENEL LN DTH
DT, HlRIFABBRERTI TR L IR0,
ZEERF RS L TRV 2 3Exbh, ThbnHE
K & ek L OBRDGEIIZ, BEAH NRRYLEBRLISL D
HECRLRELDTHS 5.

Na & Ad OREROK

Na OZEBRERII0%THEOICHLT, Ad
SEHRRGRIT, 2R - AR EROWE 28 U TH 59
% TH2T. 2T Ad BEZITNCRE DRYLHFRL
352, Na [FT0ERIZETIRY TIX, RZED
YL DRI I o7z

Gi) ZEoOKEILICHFEE RORE Lz BRLER

BIREOEBRT Lb LR - RFBICHFR AR O8RS

ToEBERND, Ad KoV TTIRD P, ZEiERE
BeHREORYRIT, RERGHOBRYEER LD L E R
Zhote. LTHIRESEOKTED ISR, L
T N.a 2RO LE 3 »pE» ok, bdo
FERER D O RIRE . FES IR KB &
®T, Ad BXO Na #irhzLREOKE Lic &EO
MiciE L. #EHEOFEML, BA1960), KEF -
27 (1960), /N (1960) DFRITH 523, REOFE- L7
N.a (FHAFIET SEZ0 BT T, HESAEO ki
PHERNICBATEZ LoV E S, [FhBE%ICHER
HIZHBmOKERH S E72.

N.a. DREYuR

R ZBOKERAS®ES &, £DFIROBEEE X
LHE (R¥K) OBREFIZL B &, pH 6.2 v L 7.1 0#
NS ST, Fhh LRIV EREOEE R L.

YL ORERIT Table6 i3 T L, B6Hlx2
Bt 8 Bliz > TATVy, D 84 X v ERdic X Y pl
B oR2HH 7. Tabb No. 2 OHBRE T
Tk, BEfFmEk 1,258 £iont L TRk 1 245,
No. 7 O#ERE TI3ik 57 hEk 110 ek LT, fks 3
EEERT, TORPERIL2.7%ThHo. #HT Na
frlie ZhEOWmBREIC, ZERIZEEOK LIRS
L7cB A ORREERIZ, 0% 25 2.7%0®FICH Y, *
DIEHRBGRIZLZ 0.35 % ThH o7z

Ad. DRk

G7
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Table 6 Results of experimental oral infections in human
Nost with infective larvae of A. d. and N. a.

s Amount N. a. A. d

Sex Age ot;v\évater No. of No. of Per cent. No. of No. of Per cent.
number =lyen larvae worms of larvae larvae worms of larvae

o given found established given found established
No. 1 ) 39 780 T1 4 36.4
No. 2 ) 26 1,400 Ji 208 1 0.08
No. 3 3 30 1,850 814 0 0
No. 4 ) P 850 560 0 0
No. 5 Q 27 770 538 0 0
No. 6 3 23 1,180 888 0 0
No. 7 3 30 600 110 3 2t 40 6 15.0
No. 8 o] 23 600 29 0 0
No. 9 3 24 600 30 0 0
Table 7 Results of experimental oral infections in human small intestine
with infective larvae of A. d. and N. a.

E Amount Ny A. d

Sex Age Og b o No. of No. of Per cent. No. of No. of Per cent.
number grven larvae worms of larvae larvae worms of larvae

e given found established  given found established

No. 1 3 ol 80 182 0 0
No. 2 3 36 40 142 0 0
No. 3 3 37 13 243 0 0
No. 4 3 23 15 25 0 0
No. 5 3 38 20 104 0 0 10 2 20

B2 FlicovTfrv, Table6icicntZ¢<{ No. 1 D
BREICHC TiE, BEFRE 11 £ o L Rk
48518 T, ZORPERIILEZ 36%, 7 No. 7 O
ERE Gl e rhi0Eic (LT, Rbkiie#ETE
DREYRIT 15 %, HE> T LR o JEF O RGLR I
2o e,

N.a & Ad OFREROW

N.a. OFEHRLER T BROZT L < 0.35%, Ad D
FERBGLRIT 25 %, P THH O FHBYR O Hid N.
a % Ad=0.35%25T, Na OFpRE1 L35
Ad. ORRPERINTL L5

(iii) =IBHR~ DIF h e 5 RYL F2BR

3 (1929) DiR4E RV T, HAEE Na fFlic Xk
BB RS & RiciE e &y, FlXEEEG
(1958) 1%, N.a. [FFRA L BRRYE BT, BEHE
BB DHBNET DL DEEZD EBRIT 5. FEE
ZZ DX 5 IckR ARG ORI OMED THEEE ZX 5T
Wz Na ffi%, SEOKELFICACREOREST S L
WD TR TIED 2 B3R EAFHOPHN S, RBICEREE
TE5L0L55Z LSOk, L LESTERAARE L
EN Tz Noa OB, D TEPTIEH 35
RS LBz L b, EbICBEREMECH Dz L L

N.a BOBERLLERHO2TTELDZ LIZ, BY
THAH M.

DT EDREFIFORKI, BROEELEZTR
v Na frlix AicBO#ELIEE, £L T Na 2%
NTREYERRL L2 2 EP RT3 L1k, O TE
BHBEILTHAH.

FEEEIZOROBIEE 175 %IC, Na fflid AD
+IRIERIC EEAEA LT, % ORI ORI & Bt
L7z, #5HEOFEMIZKH: (1960) # & &Y.

N.a. DRRYuR

Bz TIT, b OWRERE O+ izpIic.
N.a. {FflZZ2hFh 182, 142, 243, 25, 104 £5a1E A
L BIRIZASE5IcTh b0 5413 2Tiz Na.
DRBBIFRSL L E 27, TRRbLZOBYERITT T
0% TH .

A.d. DR

Table 7 125732 L K No. 5 oBREICOS Ad 17
BE, ZO+TRBHIC EA LY, #h5irhik 10 £
L TRk 2 8, REOTE D BRYERIF 20 % T
ek o

RS AT 2 A+ HRE G Lica o, Wil
S ORBRYPLRO KT, T OHA Na. BEFIRTITE

by




DREYERN 0 % THOTRAICEH LER»2R, &
ZTh Ad DORBYRIE Na. 0Fh L VEPICEND
b o

TR BYEROE L

EHEPT o BROERRICSW T, +iEBETERE
flzbEHT, Ad OROBRROFEHERDS L, %
DEX 44 %, ZHhic H LT Na. OFHREEsT 0.17
% THDOT, TOhE KkDB L Na 3t Ad=0.17 %t
U5, Na. 1 izl T Ad 13260 L4535,

N.a. [/ *

Ad. g

Fig. 2 Comparison of infectivity of A.d. and N.a.
larvae in human host on experimental oral
infections

L2 UEBSEE S LTk, R0 h 3 E 2@
EEFIC, BETZBBETCRATIZ LiEd v Eav
216, ZO+ZIRETERSA R T, mfEs R ofkn
RRYRFIC B 2 e & kD &, Na O
120.23%, A.d ORI 48 % T, Fig 2ic ®T &
S IZTE D BYR © Wik Na. 3t A.d.=1%F209 &7t
%.

ULz 5 &, MWifEghhoREifrizlioT,
ANZH L TIT o7z R B ER TiZ, Na. ORI
0.23% Chak ERRYURSL L 72V, ZhicK LT Ad
RRALRITAT 48 % T, AR T BES e Ad. DfFH
DRPEEGEL 23, FRIBICERET 5.

BRGriIC X 2 AMEBERICOWT
DELD o

CZCEEENRBELICIT o, WS
FFHIC X 5 NMABYLEBR ORE RN 6, THifEsh Na.:
BOANDRBIARR OB ORI 72 0, %
XBEREED & E2 T Hicv. #ETH
&, TR - RO FhroFET, i fi
THS o D RGLHF & NIC S LI E, £
B - BODZNENOREH O} TSR
REVECFHOBRESEY, 0oy
FEEET B LLTERY.

Ad.:

Gl
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Table 8 Infection rates of both species of hookworm
on experimental infections

Species
How inoculated R RPN
N. a A . d
per os 0233 48.0
per cutaneous 6:1 0.42

(1) N.a ORRERERKICOVT

N.a. D5EHRIC AT BYRLT 5 3ix, Table8 i
TFT L9 ICFEH0.23 %, Zhicxt LT REMIC BRYR
M ARITESH6.1%, DT Na O ORIz 3t
THORBBALROIE, 1%426 L722T, Na. DR
JRYLRE A AR MBS X D b ITHR .

U Eo®mENS, Na SANICRBYT 5888 L LT,
ARG EERR DFER? 513, BRI NIRRT % 08
ET, BOMEREIED TRZBYERE L SoTE,
S0

(i) A.d. ORRGHERRIZ OV T

A.d. BAIEEORICBYRRSL T 531, Table 8 1Z5%
FTTELFEY 48 %, —HRRER T YRR 5 5 Ri
0.42%, 2T A.d. OROERYR IC 33 5 KRR
RO, BO14RE 1o BESLR-ST, Ad @
& 1 RYLRE /7 (3R BURGLRE ) & Y b 3E TR

U EoEENS, Ad PANICREET 5K L LT,
AW RO BTG T 5 ORI T, BRI RYLR
BEIETHsLELDOND

(i) FHBESEIIL Bveoid Ad fFho &a

BIROHBETHS

SRch BYRHME Noa. OfF O RYLEE ORg R % 1
& LT, Na oOffF, Ad o0 - EEOEHE ORKY:
REHBLTHB L, Fig 3ic R2L51z, Ad ‘o
BBk EERES1E 1.8, N.a. O RILEEEE S 1 26

)

e
er cuatneous 7\,
el é /i 26

per os F 1.8

: per cutaneous 1

Fig. 3 Comparison of infectivity of A.d. and N.a. larvae

in human host on experimental infections



632

Ad. ORORYLEESNZ 209 L 225T, Feb BRYLRELD
EHRBCDIE, Ad FEBPROBRENTGEETHS.

BELEDS, ERORBYRENOHE, FThbb1xt1.8
%26 6k 209 DHEE DL DIF, HELB FEHEENTV
00k B NERGLERFI ORI L ki, £4%OERIE
DUEBBZ LRYAREZONZZLTHS. ThbLE)
MERICBCTEMERIRT 5 2 L ITiE, ARy
B CII B  EAICBRIRT 52 L3 TE RV DOTH
ST, BREDHFEZEOTHDT I OMOEREIT
BEDTHEND, TOXHBRT L2DLOHIKINRDSBLL
L, #EEOBEREILDR, SREBORN LI
BRROOERETHZ L b H 55, L Lk
HEHOREDIERF, Thbb Na OROBEENLD
X, Ad. ORBEBYHES D FHH R, b Na. @
FRERABEN S X VIR, FoRiE A.d ORRHRYEES
Tho L )HEFZ, BRENARAORATH SR
BEDLBZ LiZHBE.

i & ORI 17> o T FE S 7R & LA T/ 2 ARk
FEBR

MIE TR 722 L <, Na ZRAMICIEFRA L BRY
DRI L7EV. TR—FDOHEBREZICHEDTHS
5 .

T CHERENPEEE L Sh Ty 7z N, Off 0 Ry
ERIZBWT, Na ACROBPIELILERTE
e+ BibiE, Na DANERNICRIT 5 BITREEO [
BEELBEL T, ZOEWFHNERIIMO TREVLE
bhiZkbn. Thbb Na OREFRIc X 3&0
BRFERICB T, BB R#ETHHBEEHIEST ST
LoV IZ, Na OROBYIC RINT 5T L & £y
1Tz1E, 202 L biic Na O OREO KRS o
HEZMHALESTHS .

FHSIBAEZ ORBEICSIbmoT, »ABREDORRE
Hehiz. ThbbEEMOFFRS TESE, a0l
H#&4To7 Na. ffh%, ACEROMCRELT, EF
DRG] 2 15 7z

BRRD 2 L < Noa. 13 NSRRI 1A 5 1T RS DSER
ST BH, BREAMICIIFEA EZ ORBRGLIRIL LB .
Z T Na. OfFHRRYLRE & RGO RN
DIEZZ 25 &, BEMICEALIFROKRBSE,
MK - U v R ORISR S THIBICEL, KRV TRE
X oRE-GFHE-HE->RE—-F 2R TBIcEL, —5
OFF B E Il 52 0LIC® &, R TRIEERR O ML
ZBITLT, BikET3 LEhTv5. 2T Na {7

(10)

DRI SY DR BRI B R O T, #R R
AR R B BRET 5IZORK— N b IEE-RE—F
SIBEOER— L FICILBT 201, R - ROk
B aiE L CHHEED B IHEDORE TH 2T, Tk Y UAT
OREEES e b b RIERAD B ML F#i%, Na o
FEORGERIC X R o h, fED TREE BRI B A T3l
EEZBND. T ORBRILRHCRA Bl —RER
A BiEE—ohiz, Ad * ACRERSE B3 Y
Y U N A B A

TSN H (1930) 137K o i EREE AR IR P 1 Ry dfr s &
A, ZOFBREFFRRICEAONCEETS L, ZOBRE
NTHEBETSLORHo L L, HE1931) ik Adhifr
W& AJilRELA] CALE L CRRICEE T SR, MR T
BHELRBEE2RTH2L0LH5FHEHRT, f1 (1939) 1%
KRN R MR 2 SR U ->-2, Kéh b o &% H&
PERED L, ZOREFNRELVI LE2ED, &F(1940)
XS RIBERFLA] CULE L e R F R 2 RRICEE T 5
&, HEROEE R T2 ZRF L, LR (1942) 341
(1939) BT 272 FBR LFA A ERIBRDEREITV, fFRD
M FRICHEEICRMT S &, B OE SR
FiuE, FROBNTRICREICEVELELTVS
PE-THEEST Na fFRICEAOUEEHEL T, A
CROEES 56, 43%EFhA & Z ORBRBERSIBREE &
STV 7z Naa. OA~DORERYLDS, BB VIERRSL L
B20TREVLEEX TUTOERETOR

1. =BG

W OFR

BE LB BRPEVCERESZERY, Zhb ok

BREFIBEIC BT B M BEORBROENHT, EBREID

BFZICHARME - BRI CTHROFEDENT L&
B LIcEDOATHB.

RRYLIC i 7247k

ERICHC Ad BEO Na S{Fdud, ks
IZE>TH%Z 10 Hf 28°C oF Tt 17V, AHED
KRBT L CEfFREBURDS Licow, 1L
2 HRICEDEBO/KPICHEORAT L T & ciEmEafrh
Z, AN EEL TH»E NCROMICERE L. A
BEOFHPFIFLL T OFIEHOH Tl 5.

BRA G - BEER

I NET T Tl B & DL TAT o 7o MR RYL R
DHDOHPTH7Hk - HE LFA ER—TH 5.

2. ERER

(1) AofiiEf CFEE Lz Na fFh 2T 5%0




Table 9 Results of experimental oral infections
in human host with N.a. larvae bred

in serum

C No. of No. of Per cent.

aseb Sex Age larvae worms of larvae
Lemher given found  established

No. 1 Sy g 415 0 0

No. 2 T 524 0 0

No. 3 SR 478 0 0

No. 4 s I 428 0 0
FEHR

i) FH (1930) i¥AFR D i TR BfFREFHEFL T,
RRICEEL, J/A01939) ZFAB I PROMEE Y v 4
WEKHR, BIU—EEHEEKEKRTHRRLT, 20
JEHR & W TRE LicfFh z HRICR O#%E LT,
ZDHROIFIRDORBEZIBIRL TV 5.

EEFIAOMIEDR Na. {FHICKIETRYREDH I
DR EAT O BT, gD CHFEE L7z Na {fliz Al
FEABE LT, ZORBPRLOME & H7z.

FEBRICH 72 Noa. {73553 14 B B o JRubifr b
Z, FIRAICERELL T2 D, SduRge 0 M R ILAR
ADSMEEZERRL, EMALCZ L E2FENDTH B
BELSMEL, Zo M TEiRo fFi% 28°C OF T
96 RFIfAE 21T\, THHDIFHOFH HIEELZ L DD
HENCRORE Ule. Be5HE © 36 1% KE - Bl
(1961) iz 5.

EBRE Table 9 IZ7+Z L K B 4 A2 TFF, #
BRE DZEFRFC S BOKNEZ §F 500cc kkic, EiEo
N. a. fFliZZhZh 415, 524, 478, 428 E5EkkORY
BB L2hs, RiCERRIC X >TlRBIRELHRT, o
T DRBYIIRRSL L e > D7z

(2)  AOBHHESRMIET T FFE L7z WmifEsh difrh %

PLTH B 5% MR
- (1939),  TLIRF (1942) %513 K ML i1 & 2% 74 S i i
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FTHILIZEST, ROFEShigibFRIZZDOREE
PEATHOLZ LERELTV 3.

EELEFITTIIBRETEL, AEPTHELE
N.a ffriZz, NRBRORE L THLZ 0 B Rz L s
PO LERLT.. TRAOLMEHTHE L N
a fFiiE, ANCRBRAOBREL B3 THAI . ZOAR
DVTROT L XEREfTOT.

FEEZIBAED Ad BLU Na {fh &, "IkW
ICHEFIE L C, Ao BRHMESR LR T 28°C 96 [HfE&
BLTOD, HRECIhED([FhEROBE L. #
HHEOFEANI D B (1960), KIF - TS (1960) 2
REhE.

EBT Table 101737 2L <, B 5 ARDOVTHLY,
WeBRE DZEIERIZ L B DK LE 600~1,500 cc & 3kiz,
4 NO $BRFE 1213 Noa. frii’ 395, 312, 334, 4014
56, YO 1AOHBRFICE Ad {FhEr 164, Zh
ZhEOHE L.

N.a. {Fi % 395 €45 L7z No. 1 iz Tix, £
BAARE D 76 HBICHMRE I X ) RIS LE Lo LH
A, B4 HRICYH kO b LELD 1{E, 91 HE
DIBEASREIN % 1~ 4 (EfEERERE LTc. & o [
e A~T7 BB TITo 72, FROFARX 2 BoE
T

No. 2, No. 3, No. 4 {ZEEH1 Y HZhbp - fridticpa
%, Ad. 7R OR%E #ELK No. 5 28Tk, H
bE - fFmE .

BEdz X Y No. 1 285 N.a. pRrul 2 4% 57228,
fii> N.a. fFEEEEHIF 7B No. 2, No. 3, No. 4
PHIRREIESRA» . BYRSILZ No. 1 1T
B TREFFFERIZEL Abhahol.

Ad. fFl#EED No. 525V Tk, Bz X VHE3
£, MESER 8 Ad R EEL.

Table 10 Results of experimental oral infections in human host
with both species of larvae bred in defibrinated blood

Case N. a A. d
Sex Age No. of No. of Per cent. No. of No. of Per cent.
number larvae worms of larvae larvae worms of larvae
given found established given found established
No. 1 Bl o8 395 & 0.5
No. 2 e A i 3 0 0
No. 3 B o4 334 0 0
No. 4 B AT 401 0 0
No. 5 3k 26 16 8 50

i114)
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(8) AomEkRiEEH CHEERES Na fFhzlTE
% 1% HR YL IR

BEICB VT, AORMRMESRLP CHE L Na F
mEANCEROBELT, 44F 141 Na ORRGupRSL
® Rz, TRADOMEKREERSD CHE Lz Na fflz
NZEROBRE L72BE1E, BLT Na. 3RELEST
b5 5.

B TR OMICEE Le Noa f7lus, 8% 11 |
Bk &R LT b, Ao MmEKRZERD T 28°C
3HEMEL, Zoms bIGERIF RO L2 HRE TR
B Uiz, fERTRIEIEIE 60 BRSO S0 B A HER L
ATV, AFEIRIEK 2 Do THLAREY Y O Bk =
ADMIEDHERIZIEC & 5 ic Tl L7z,

= o BRI O ERE, F OFhA L BFRILERD H
PERBLICHARLILZLDTHS. :

FET Tablell iZRT 2L, B2 A, K2A, 34
ANic k320 Na fFHEZENFRETF B 7 RIVIC,
651, 530, 555, 511 #5E{X%, #J 500 cc DK LILICE
DZEMERIC RO 5Lz,

FERIE 4 1 BB DRRSE & R, #ehfrhmEk
Bl Bz LT, Bz RBaEIEIC 1ETHO.

Table 11 Results of experimental oral infections

in human host with N. a. larvae bred
in corpuscle suspension.

e No. of No. of Per cent.
ber S€X Age larvae worms of larvae

pumecr given found established

Norsl 9 28 651 0 0

Noi-2-5 9 24 530 0 0

Mo 3. 508y 28 555 0 0

No. 4 & 27 511 1 b

B OHIC B TXERRRIERIZ 2 < o7, o
3 PR BGL DIERSE L T hr DT
4) BTy FOREI S B L SRR &

PATH 5% 1 e 28R

ADMEH CFEE L7z Na. {FhE NicROEE LT
Z DIBYRRSIO A & Bep%, DS Mk & Ok
FIRRHD CHE Lz Na. [FREEFHTIE, £OREE
FRAL LTl & Rz,

TR TESEE, Na [FhERELO B %
BH - BOMIcE LT, 2OEN»L5H L. Na.
FRENCROEST 572 51, £ ORGSO RN
BEBLREEBDTR IV LEXT, ZOBOERE
Troon,

i (1943) 1% N.a. fFHZARICREBYLSET, £
DREER L UCE TS AR LT, &E
FRRHEA LT, IBIIFRA AR, IR0
DHBLRHFROK 2 5L 185 LEL T 5.

EEEFEFS M Na [FHYBERLSET
ZDEA» LI Licfrh & AickEn#E L.

FThbbLHEERIOHED Na ffhzE7 v b O FEHO
B b s ¥, Fh XV 24~48 BfRIcE DR
A5 Na fFili 2 HSBEL7c. Ad fFRIZOVTHE
RicfToe. ThbDffhofRE, BIEATX Y #Erc
fE LTz,

BehhEE LR omEs iR g ETF o e
IEHALT, #ERE O ZEERICHIRAKLEZ 500 cc kit
T S/, FELLITKRAL(1961)I2dH 5.

EE X Table 12 IR+ Z &<, B 341, & 24lic N.a.

fpmE, B, K1GE2HIC Ad fFl R BEL

7z. Thbb Na ([FHEEHTIERLEN 65 116,
202, 502, 226 ED{Fh %, x7c Ad HEBTIRZEHL
116, 2EDFREZHRELEZN, Na BTRIRT
RRALSERSE R TS, Ald. BETI 2 4 1) 2 RYLASERSE
L, ZORBYRIT M % THOI .
G) YT v b ONfilgH 5 48 KR I 47HE L 72N.a.
Frih % DA TR 5 1% 1RGS2 BR

Table 12 Results of experimental oral infections in human host with both
species of larvae isolated from skin of infected rats

Case N. a. Ad

Sex Age No. of No. of Per cent. No. of No. of Per cent.
number larvae worms f larvae larvae worms of larvae

given found established given found est blished

No. 1 ? 20 65 0 0 ;
No. 2 ) 24 116 0 0
No. 3 3 21 202 0 0
No. 4 3 2L 502 0 0 16 15 93.8
No. 5 °) 28 226 0 0 12 0 0

(=12)




AIRICBVT, 7 v MOERDLLHHRR L. Na.
R ZLTIT O RO RYER TIE, RITZ ORGgeik
BUCIR LIS L 2R72. TS v FOlE» b oL
7c Naa. ffRZ ANICRO&ET S L, ZORERES &
B5THDH M. :

HZE Schwartz & Alicata (1934) 1 N.a. {fhZE L
Ey MO L NICREAICRES ¥ T, 20N
DOSHEL I fFRO—IRIE, BEME VL Z0EERL
OMEGEAIHIZIEIM L7z Z & %38, T (1943) § BRI
DV TEROFTRAZHBLE T 5.

Schwartz & Alicqta (1934), T (1943) 423
LT, ELL Ty FORBAT Na. {Fh25, 20k
BICHLTHOBRE LT3 2352 61E, CofFhE
NICRRORET 58, ZORPEOFREMELSEE 50Tk
BOPELEZONIZOT, UTDOZ L EEREZITO:.

FERIZAHCI AFHIIEEIOHBD Na. fFlZ, 5
v P OEEOPERH b S &, BRMEICT v b
Bl BATE DA 2 A HEL C, EEREEZ +SicfRoT
VW HIEB RO RE, HREOBORILESF L h 7
EAVERIEI~Y—F TRV EREICRE L. BE
FHEOFERIL, IKEF 5 (1960), KEF - FKEF (1961) 2 2R
ShE.

FEBRIZS 34, & 24lF 5 Hlic o T, ZORER
35 1BRITRT T LK, Na fFxzh2h 58, 56,
124, 51, 4855 FE L2, 5#F 24)ic Na. ©
RS % R,

Table 13 Results of experimental oral infections
in human host with N. a. larvae isolated
from the lungs of infected rats on the
48th hour after the infection

Coss No. of No. of Per cent.

G vl Sex Age larvae worms  of larvae
given found established

Noiv1 -6 29 58 d 1.7

DNy 2o 24 56 0 0

N B8 23 124 Qs 0

No. 4 ¢ 30 51 0 0

No. 5 ? 42 48 45 Zk

F bbb No. 1 2RV TdEFHk 58 #izxt LT
BRYRR B 1 %, No. 5123\ Tk #5{7h%k 48 &)z
HLTIE O REYE, FAZhO BRERIT1.7%E
2. L% CHoT: ;

T EDORRPRAL 2R LICERIC B T, iR
FRRRIER T 2L ELEp27. 1o 3 FliZdic i

¢:13)
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PR L 7 v oie.
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STUDIES ON THE INFECTION MODES OF HOOKWORM, ESPECIALLY
EXPERIMENTAL INFECTIONS IN HUMAN HOST WITH THE
LARVAE OF ANCYLOSTOMA DUODENALE
AND NECATOR AMERICANUS

RIKIO YANAGISAWA & TETSUO MIZUNO
(Department of Public Health, School of Medicine, Chiba University, Chiba, Japan)

Since the experimental oral infection in human host by Leichtenstern (1886) many
attempts have been made to determine the question of the infection modes of Ancylostoma
duodenale and Necator americanus on human host by Pieri (1902), Looss (1903), Boycott &
Haldane (1904), Tenholt (1905), Bruns & Miiller (1905), Payne (1923), Svensson (1927),
Minamizaki (1928), Ryo (1937), Ueda (1943), Beaver (1955), Mitsui (1956), Fujita (1957), Yama-
shita (1958), Yoshida (1958) etc., but only a few reports out of above studies are available
for quantitative determination of the infection modes of both species of hookworm on human
host. To determine the infection modes of hookworm some larvae of Ancylostoma duodenale
and Necator americanus were given in about 100 volunteers, without history of previous hookworm
infection, orally or percutaneously. The results were as follows.

1. Results of experimental infections in-human host with the infective larvae of both species
of hookwoorm.

Cutaneous infections.

1) A.d. and N.a. larvae were applied on the forearms of volunteers. In these cases
the average infection rates (no. of worms found by treatment/no. of larvae penetrated into the
skin) were 0.2% and 4.8% respectively.

2) Group of volunteers inoculated on the dorsal surface of hands with both species of
larvae. The average of the infection rate of A.d. was 1%, on the other hand that of N.a was

about 16%.
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3) Group of volunteers inoculated on the dorsal surface of feet with both species of larvae.
The average infection rates of A.d. and N.a. were 0% and 3.3% respectively.

4) Group of volunteers inoculated on the plantar surface of feet with N.a. larvae.
Attempts to establish Necator infection failed completely.

Oral infections.
1) A.d. and N.a. larvae were introduced into the stomach before the meal in 2 volun-

teers and after the meal in other 2 volunteers. The average infection rate of A.d. was 59%

and Necator infection failed completely.

2) Both species of larvae were introduced into the stomach of volunteers with much
water. In A.d. group the average infection rate was 25%, while in N.a. group 2 cases out of
8 casese were successful in Necator infection. i

3) Both species of larvae were introduced into the duodenum in 5 volunteers and the
infection rate of A.d. was 20%, but Necator infection failed.

2. Results of experimental infections in human host with the larvae developed by various treatments.

1) N.a. larvae bred in human serum were given‘ orally in 4 volunteers, but Necator
infection failed.

2) Both species of larvae bred in human defibrinated blood were given orally in volun-

teers, in N.a. cases 1 volunteer out of 4 volunteers was successful in the infection. The infec-

tion rate of A.d. case was 50%.

3) N.a. larvae bred in human corpuscle suspension were given orally in 4 volunteers,
1 out of 4 succeeded in the establishment of Necator infection and the infection rate was 0.2%.

4) Both species of larvae isolated from skin of the infected rats were given orally in
volunteers, in N.a. cases none of the larvae reached maturity, but in A.d. cases 1 out of 2
succeeded in the establishment of the infection.

5) N.a. larvae isolated from the lungs of infected rats on the 48th hour after the infec-
tion were given orally in 5 volunteers, in 2 cases out of 5 cases 1 worm were found respect-
ively in their stools by anthelmintic treament and the infection rates was 1.7% and 2.1%

6) N.a. larvae isolated from the lungs of infected rats on the 96th hour after the infec-
tion were given orally into duodenum in 4 volunteers and into stomach in 1 volunteer, 1 case
out of 5 cases succeeded in Necator infection and the infection rate was 3.8%.

By above results the authors consider that A.d. infects mainly per os to the human host
and cutaneous route is secondary, while N.a. reaches maturity easily by cutaneous infection
and only a few N.a. larvae by oral infection reach maturity, and lung journey of N.a. larvae

in human host should be necessary for the maturity of the worms of N.a..
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