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KAZUO YASURAOKA : The effect of various
anthelmintics on the behavior of the larvae and
adults of Ancylostoma caninum in vitro. (Depart-
ment of Parasitology, National Institute of He-
alth, Tokyo)
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Fig. 1 Movement and surv‘ival of larvae
in 1/1000 thymol and 1/2000 hexylres-
orcinol at various temperatures
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Table 1 Solubility of various anthelmintics
in water (Merck Index)

Anthelmintics Solubility in water
Thymol 1:1000
1-Bromo-Naphthol (2) + 1 : 30000
Hexylresorcinol 1: 2000
Ascaridol
Tetrachloroethy_len 1 : 10000
Tetrachlorocarbon 1 : 2000
Tetrachloroethylen (L) Frd= &%), L Tetr-
achlorocarbon (LIFPUpR & B43) @ 6 FoO gdERHRH

&, XffR& L CHI\ /- Piperazine hexahydrate D45
THETHD, ThbHEHEHANIKCIZEAETRELS
WL BT, KPOBRERSIRRTEY TH
o £ZTIhb% in viro THEKIEHIE®ZLS
1eD T, BFEES & OFFEEIT L > TE 4« OFRER
Hubhtwa,

HEH (1934) 12 ASHH T X O HBEERRRRR ATt o £ HUER
BRANCS 3 2812 R 5 & &, Thymol 1372~ L
BEHEEE LTHRL T 55, WHERE XU~ £ ofk
FROFE SHHL TS, KEE(1941) 3 70 2 — L &8
BEE LTA~ F~, Thymol i\ CEFHOBEHH
BRaATo T\ B, FR (1950) 13 HR % JBRIEHIC FEFH &
BHCHich, PARLEEIMRCERT S5, 0.1 %%
LU0 ZEHEBRKC= 22 s v e LTHBL,
B (1952) % HR %= 202 5 v & L TR IER
L, W2Z= A 2 VOB S bW O CERD
F CHGR 2R T B, B S (1953) 12 BN %,
BT HBIFE LT 1 %% X0 0.1 %ha KR &
L, RegpkHBicsd3 o828 T\ %, B4 (1955)
IXREMFHICH L, BN, HR, Thymol 3L 08~/ H
WMEx1%cbX 5 Tween 20 CHIR Licd D% H
WTED, #AAR (1955) 12 Tween 80 % HiL TR &
X3 2 BRERFAI OB B 2 BT\ %,

D E#@EET 5 &, REEHV LR TV 5 3EAIOFR,
fEHOFERZ, (1) =2ardavicds, (2) 7z~
NEOGER RIS, GIFHROE SV, BI04
REGEESZHC-5, 04FCERIRS,

RIS 7 BRRA D in vitro CTHIFHBT H i
DT, FEAIDFFFEEC X o> TR X3 5 fEdel:
MR Y, LI 2T rOMETHE A DBE L2 XIF
TLBLOLND, £ TEED, RCHRDL5%5%
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Table 2
Tween 20 Tween 80
e s Trans- Size of Trans- Size of
missivity particle pH missivity particle pH
Thymol 0.8% <0.5¢ 6.8 1.2% <0.54 6.7
1-Bromo-Naphthol (2) 83.5% 6.1 80.0% :Bi5
Hexylresorcinol 89.0% ik 88.8% 6.4
* Ascaridol 96.5% 6.2 92.5% 1 6.4
Tetrachloroethylen 96.3% 6.5 81.0% 6.7
Tetrachlorocarbon 94.5% 6ol 61.5% <1.0p4 6.7
Piperazine 97.0% 10.9 96.0% 10.9

Tween 20(9 %) was used for blank (transmissivity=100 %)
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rticle (2 0.5x HTFT7 7 v vEENEL A, HKS
Tween 80 THEZ 61.5 % &R Lb T T HET 525,
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BN L0t HR © 3f T, oFEFMIRNARETH ok,
Propylene glycol BifltDff « BRHIC s JIF33MEE X
7278 (Fig. 2,3), FHEBVTHa7/ ) O HERRD L
n, BRI O ZHILE D T, £ & CHRBDOW
Tk Propylene glycol ZHWT, FRICOWTORE
ATt a8 L,

(4) = ALY 2 vEE BAl (Thymol, BN, HR) #¥|
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Fig. 2 Movement and survival of larvae in various dilutions

5 of Tween 20, 80 and propylene glycol with water
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Fig. 3 Movement and survival of adults in various
dilutions of Tween 20, 80 and propylene glycol with

Krebs-Ringer solution
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Fig. 4 Movement and survival of larvae
in various dilutions of various
anthelmintics with Tween 20
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Fig. 5 Movement and survival of larvae
in various dilutions of various
anthelmintics with water only
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Fig. 7 Movement and survival of larvae
in emulsion of various dilutions of
1-bromo-naphthol (2)
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Fig. 6 Movement and survival of larvae in 1/1000 dilution
of various anthelmintics with propylene glycol
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Fig. 8 Movement and survival of adults in
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Fig. 9 Movement and survival of adults in
various dilutions of various anthelmintics
with water only
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Fig. 10 Movement and survival of adults
in emulsion of various dilutions of
1-bromo-naphthol * (2)
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Fig. 11 Effect of anthelmintics on adults
which esophagus was tied




B

408

THREKOBE ORI 2 BEZ CREEL L, FRHLE
AR AR I3 LTRE, 25 T50 R EDOTHRRA
X K-Ringer 1 CHIEHIEBIA R S7c 70503, 24K
M B te 2 CER T HFEEFHN RO L NI DT, &
NS T HHERMOPELHEE LT, T ORI Fig.
11 OEH T, ik Lic\ Fig. 9 oSSR L L Tz
LAEEIRBDL DT,

BHHOPRCH &L ETEEREFERORE

BRAL 72 & 35w REEHEA—Tween 20, 80 OFSM
U, KB 7o A TR UK R ] A s B EE I RIS B R
REbo LA, Xeo@Ex b ls LTS
Z LALLM s, Trim (1944) 17 HR OEE »—

SR L, oW EMA Sodium oleate %z T

@< &, HR OBEARSWIML, »H—EMWETTHEC
BAMHEORS & & %37, HIC Alexander ef al

(1946) % Sodium oleate, Cetyltrimethyl ammonium
bromide T3 B CIXREEOHHA TR, Lo b—
TE DT TIdic HREAC/RERICE< & & 28
S Uiz, XTGP (1952) 37 ~friicx4+% HR O
HHEhEss, BEA 4 viEMH O Cetylmethyldiethyl

ammonium menthosulfate, Cetylmethyl piperidinium
menthosulfate, [&4 + v{HEMFHIDO Sodium oleate,

Dioctylester of sodium sulfosuccinic acid, JEA + v
MO Span 20 D%« OKYEEEC HR O#FPRAMEE
Xh, BEECIHIING Z 2 2B, JEM A+ viEE
#cd Tween BDFHUTEERELX RS Z Lic LI
G0 bbb LR T 5,

T & TR, SRUERBH O K RIE R D B 1D D
FEERI ORI E WL, (1) (EHEAIBEED & OFEEE T
FIB AT 5 20, R (2) T4 OEMWHCIEED 5\
FIMHEBIRENE DX S b bbiubsh, O 2[/IEDWT
RD X 5 i FRHATOI, :

REEHESIIEA + viEMERIO Sodium oleate, JEA
*+ viEMEFI L L < Span 20 & Tween 20 O 3F%xH]
U, BREEIE PR BRI kY © Thymol & HR %
Fv o, i3 % Thymol OBREEIL Y1000, HR (X
y00 £ L, BRHREX L TiZ HR O&%H\ 2 OERER
Ya0000 & LTo BRET Y2000 DEREHXHWICOZ, Th
DI EOBEECIEEIAZ ME (RESRERET L
ERENILDLTH D, DO—EHEED Thymol s X
ot HR &, 0.001 %, 0.002%, 0.005%----0.1%,
0.2 %8 L 00.5 %1 s X 5 EHESIZAML, f-5RH

(16)

 (HEREEE-E 6B E5 T

s JUF 8% B2 LT, Sodium oleate | K-Ringer
CihER A + v & Ca £ # v OREEIT X AU Hisk 5 D
T, BT 0.85 % NaCl #x 7,

(1) Sodium oleate

FHexE3% Thymol ZEADEEL Fig. 1218
34X 51c, Sodium oleate 4% 0.001 %55 0.01 % &
BEELT L OFRCI AL FELE2 D i
LiE, 0.2 %5baldicfflnEgs b, X HR T
Sodium oleate ™ 0.001 %~0.01 % DHEFL T 5> 1 fig
HS LRSS B, £ L T0.02 %2 H#ilnd
bl (Fig. 13),

B3 % HR i Fig. YR T & 5 1K,
Sodium oleate @ 0.002 % 7> b REBIAEELH b,
0.02 %15 0.1 %OMITRAL 7 h, 0.2 %I
Hbbhic,

(2) Span 20

33 % Thymol #E~D Span 20 OFEL
Fig. 151053 X 5 1 0.002 % DRBREED HER %1 HIi
NELIIED, 0.1 %55 ZUIECHE Abiic, HR
Gk Span 20 © 0.02 %7 & 22D, 0.05 BHb
0.1 %W ic s LR WS hic (Fig. 16),

3% HR ¢% Fig. 17 0 X 5 & {EfEx A %
Z i 0.1 B basmiciifl I e,

(3) Tween 20

FHicsi3% Thymol #E~D Tween 20 OFEIL
Fig. 18 1577 X 5 i© Span 20 D4 & Wk, (EEXR
B 14 0.1 % biEnRS bk, HR THIE
¥erBEAHZ LR, 0.05 %25 aullc R AL R
7= (Fig. 19), :

FRHICkf4 % HR 3B TH Tween 20 (X{EERE %
RETI, 0.1 %55 O EIlIE G RECRD b
7= (Fig. 20),

ik Sodium oleate < X %HHIFHED JEdE T
%, Alexander b ik~<T\ 5 X 5 CIEMH © M
€L O THIROREEINTHEL, Th & RIS D
BADEML, L TERE ECEMESI ORI
% L EORMEEAD ERT S LI X 0 ERDOBADG
B+ 5HDTHAS, Span 20 Tween 20 B\ T
HR % %5\ % Thymol : OfE&HuBE7s7cdic, FR
B L CEASTOBALREEL /e, FHRIETBEDS
hictBzbhb,

W RIC LT IEFORHRELTH Lisw 7o 2 i3,
TEMESIOBEEEIL. Sodium oleate 7c¢© (£0.01 %LBIF,
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Fig. 13 Movement and survival of larvae
in 1/2000 hexylresorcinol solution adding
various amounts of sodium oleate
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Fig. 15 Movement and survival of larvae
in 1/1000 thymol solution adding various
amounts of Span 20
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Fig. 18 Movement and survival of larvae
in 1/1000 thymol solution adding various
amounts of Tween 20
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Fig. 19 Movement and survival of larvae
in 1/2000 hexylreorcinol solution adding
various amounts of Tween 20
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Fig. 20 Movement and survival of adults
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Span 20 € 0.002 %LLF, Tween 20 T O0.02 %L FC
AT IR AS, D OKEREE CTIREEs 7o g HUER
HFE RN DAEIRARL BCabic v L=2a Ly 5
VAT 5 & L ixHiskic s,
E T

BRC 22 AECHRM L 72 X 5 1, gRBREAD
vitro TOFFHBELC Hico> TR 201, 1)
IR EEE g RERRA 2 X D X 5 eFR T X o
HEesn, 2 e LTRBeE-sNEn, 55
WITFREZFACCTLAEED, D2 HTHBHEELIDLND,
JKI B 7o BRER A% 100 £%, 1000 5 2\~ 5 X 5 C sk
BRI ABHER D T hic e, FREEER—
& Y #>1 HLB (Hydrophilic Lipophilic Balance) {0
\» Tween R—%#H\ 52 L ThB, Lid Tween R
EMEAI D& T 2 I —c v e S h, 45
PR OTENCIE 30 % DURE T b HEL DT, kbt
ERVTETFEFNERBDEDRTH DI, L LAHEGE

(19)
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PEANCIZIER DI 2 (D 5\ IR 2 BE N ES
H, FHC Tween FRIMERYLEEH SIPHBIE R H ST,

Z U TR b e\ & 5 2SI OB EE CL,

BRI % 2 o AR RN Bie ki iyl L= A
D aVbTHE LIRARET b 5, BAR L oBAIT
Tween 20 3L/ 80 % i\ CERHH] RKICHERL, F0
FREBEL T B2, Tween ICITSEAIBIED MHIE
HADH5 5 2 EIREADNT e, ‘

HHDEIR U T & & DRERE,  (EHISME D —528% p
SHEZIUE, BHRAO A ¥ ckicEERR L <
BECIEHI D2 EE LLy, F LTl
EX LTRSS TN HETHS LBbRb, o0
FHHEFBHERE S T T eus, Las LThymol, HR
D X5 Te LB IEEEC KRS+ 5 $ Ok Bl : LT, BN,
M=, PURSHEZ DK OFGEE Cl it LT A
LORRLED LI,

X, Propylene glycol %-%DIREMED A 5B
XL THWAZ Lidliskd, 5 Uc=aryavie
"HBELHD BN 0XThHhh, BEEKE LTHHLAES
% DI Ascaridol, MU=, PURIGTH S,

—F, DX eRAEYEGTh, RAEHEER
303 20~22°C, BRHIE 37°C L\ 5 & L #EZBIC AR
Th, BEAOFIICKT 2558 & Rk +2 Fih e
DRI, KELED BEDSH, BHRTOBELFHR
DENRCHANRTHH LB LS AZ L, XEE~2 DHHEC X
DTHERS KRR RA O, BRI 288 %,
ZDRE XIDJACFFETHIUIERD X 5 15k B,

G DA
ffHt BN >HR>Thymol > Y= =y
&t BN >HR>Thymol> VY= ==py e
Tween 20 ZH\ 7354
fFH  Ascaridol > Y ===pUjf > Thymol=BN=-HR
B%Ht  Ascaridol > BN > Thymol>HR > Y == = oz
Propylene glycol # Hi\~7-34

ff# BN >HR>Thymol

B E s

ffH  Ascaridol > pqj > pq =

EHl  Ascaridol > mﬁ{ >pg=
Fich bR UFHRT SRR ThH, BREHFIORRGE
LD THPRDRINC K WH DS 5, RERH
FaKEDRECIEHI X% &, fFRICKVTEB
FRORINIHAD Fh e X —FT %75, Tween 20
ORI LBAE, ISR 2885550 & 5k
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WO Zh e ORI h OFENGED BN D,

EH oA &\ > B DEZ DL BTHLE fBOK
Tl EokE 7obffy, S PEOKGHIRGE 0F
i, RoREXHLHD LBbnb, FRXEHTEE
HEEANCBIG TU U 23, BRHUEE I 0D 7o 5 DR
Bli%w b ol it 2B T 50T, PRkl
TRIEAID R D i3 % L3, n vitro T
[UEEENLDBA L5 2 dE bR,  hik
Fig. 11 OF#E»O LT— MR L CTHEH 22 B
bihd, L THIEOKRE 2§ RBUIMFRIC R TS
PICRE L, LA > THRREIC U CRERIIFR DT
DA S FEFIOBARE & IS\ bl Th % 05, FFITMT R
HIZHEL HHb T B0 b, 0 —IEERBOINT
BOWTHIWThHH5, Lo LFROEENEI TR
biv, LOWCIHTRORE « DY LRSI %
BHib <, Z U Tl LRI LT
5223, RS OEFEEC IS THRDHLN TV ST
H%bo RHPEREMIOBA &\ 5 i Ek 25 B o
DOBEICETF T 5 DI AT, fFHRIEIR OB 3R
B T TREIChIc o TREHA L £ D L W 5 4258
ED D $, fFROKEEOIELED X b TS &
P2 BbiFThHb, £LTZ AR EEH E DR
BT HEHEAFROVD U b LW AHEDIADF K 720
TWBHEEBLLN5,

Freh R E B & CUIEERI O BAC KX FokHiEs
Hb, BEHANIERCE L CHC S0 THY, XE5H
BEC R OEEM B SRIRETH 5 L\ 5 D, B
HH D i vitro TOFEHECIIEI A5 O 2550
HrHEL LD,

I ERARTE ol x« OBRA G U T, SyHEIHR
#D in vitro TOFFRHBIIRD X 5 iR Lo T
fFonsZ L aIB LA, (1) HENIEREBEHV5,
(2) FEAINEEOKEE LTEHE 2 5, B) AL
(2) HASATRE DB SREEMEAT A HIV 2 25, Z hicidsfg
FIEBROIEAED 5 WEHFWERH OS5 & LI EE T %,
L2:L (4) Thymol @ 1000 {%, HR ® 2000 {50 L 5 ic
MR- R KR e Rl DLW T, £hb & okh
BRI\ TR BN 35 = L A TTRET, X (B) =4
AP avicisb ok BN 2ol sk, (6 fl
OO D F N il LT Ascaridol, p4=, PUKE
DR D, LEXOLRD,

(FEREHFH - H 65 -85 5

E 0w

SHBUBIHI D in vitro T OBEHERC XL, (1)
EEARPEL L L TSR A 2R E D, HDWIRFRE
HueThges, (2) KR BREFZIEH S 251
%, TOBRFEISMERROBEE A —ERE D B
2 Bbh B FrTEDXS KHEYHCSDHRI
2, O2FHCOOLTHREEPEL, RO X 5 LREREE
Yk,

1) fFH1 & B & CIEEHIRC WD U S LUWERD
b, £ L CHRBANIERRCX L W50 THY, X
SHEHROERNAE PRIRETH D &\ 5 R D, B
BHD n vitro TOFFHRICIEEI A HIV D D 25E
Lz b5,

(2) KB cenh BRI » SR kEC 3 58
RS 3 < R o, HLB (Hoi\ - FREEHEso
Tween BN DHZ L THDHH, ZIUIEKERENLDEE
Fsh 2 EH3 %,

(3) AR LIz b X 0B, (PHgto—es
wbH#EZ AE, BRERF ORI ¥ CKICTHBR L
THECAEH 200 R b S HHEEZ X b,

F o CHMEBRA D in vitro TOFEHERBEIRD L
5 e HRIC X2 T Thbil s 2 L 2 HIBT %, (1) Ak
BREH%, (2) S aEREokE L LTEHZE
Bo (3) EL (2 2WARETREDOENT Tween FRFLM A
FH 525, ICEEERREROIFWERIOH 5 Z LI
%ET 5, LaL (@) Thymol ® 1000 %, Hexylres-
orcinol @ 2000 ££D X 5 & Pl JKIC il 7o 3l
oW R T 5z L LARET, X (B) =&
NP a VIEIL BB Ok BN obbigas sk, (6) whE
DL OEEW D F MR LT Ascaridol, WiE L= Vv
v, PEEALRSE L oigs sk 5,

Barikascdbic V), KIGHESEEREL XD Y, #
B oY% & bh ki E/NEEFHLR RHOER
%35, XHPSEE e AlEETL ERCSE2T
7 2 f1ER B % B D 7c B TS RO R T 5.
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Summary

The effect of seven anthelmintics (thymol, 1-
bromo-naphthol (2), hexylresorcinol, ascaridol,
tetrachloroethylen, tetrachlorocarbon and pipera-
zine) on the behavior of the larvae and adults
of Ancylostoma caninum in vitro was studied.

Anthelmintics for hookworm is slightly soluble
in water as shown in Table 1, so various dilu-
tion methods were performed. Although the
solubility of anthelmintics in water was increa-
sed by the addition of surface active agents such
as Tween 20 or 80, Tween, at the same time,
exert an inhibitory effect on anthelmintics. The
resistance of the larvae against the anthelmintics
was stronger than that of the adults.

The assay of effectiveness of anthelmintics iz
vitro was considered to be performed by the follo-
wing procedures. (1) The adult is to be used as
materials. (2) Anthelmintics is to be diluted
directly with water within the limits of the solu-
bility. (3) If the procedure of (2) is impossible,
anthelmintics is to be made soluble in water by
use of the surface active agents such as Tween
20 or 80. (4) The larvae may be able to be used
as materials for some anthelmintics which shows
comparatively high solubility in water such as
thymol and hexylresorcinol. (5) The effect of
anthelmintics capable becoming an emulsion in
water may be compared with that of I-bromo-
naphthol (2). (6) Liquid anthelmintics may be
compared with ascaridol, tetrachloroethylen and
tetrachlorocarbon without diluting.





