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Table 1. Comparative table of scdistosome cercaria by four Authors

2
: . s g
Part Body Tail stem Tail furca Head organ Sxb  wb
' - 57
Q — 2
Author (year) . EED g £
L W. 1 L W. L W. asd 5¢
= > o 0 =

Cercaria physellae .
(Talbot, 1939) 0.265 0.060 0.374
T. physellae-like
cercaria  (Oda, 1958) 0.268 0.092 0.356
Cercaria of A. type :
(Tanaka, 1960) 0.281. 0.057 0347
Cercaria of aquiered '
by growth-experiment 0.296 0.049 0.306
(Tanaka, 1960)

0.040 0.196 0.032 0.095 0.038 0.080 0.029
0.049  0.232 0.021 0091 0058 0090 0.030
0.035 0.212 0.024 0.086 0.044 0.096 0.017

0.032 0.208 0.020. 0.101 0.041 0.093 00%

L.----Length W.:- -  Width.

(in millimeter)

BT, BAEATRTROE VBRI ER S,

PRIRIE, M ASTERARE L IEUA% & O Ric =%
’ﬁwﬁkwﬁﬁifwﬁmz%,mn%%ﬁwwﬁwﬁ
ICHRRINC AT 5. BHRMILT, MEREIC X 0
B OWMEIC SR Y, B OTRIL I T3
DHRMEEIC AT 5. M, BEHC— Ok
BdY, MHRIE, BB RS IE s o T
V5. ZThEOKKMINZ, [(B+3)+1120xUc kb
B,

Pt LB ORI OFEEICIE, =D Cilien 233®
b5, EEDEEIT, BRMEORZTFiGgE L Tk
BIRIZH 2 —o DHRIIRIZ A Y, Bl BOALA—&0%
EANTREICAD, ZOEE, —&LE>TRRERL
EHCTRESBICEY, BOKicah<T, WHikRic
AV, RRLRIZEO LT3,

HREIE, & 0.30640.028mm, 1E 0.041+0.005mm
IEEOR S 0.20240.002mm, f§0.020+0.002 T 5 .
R, ERINCREIZ SR O/NRRED bh, IR
RRAC—HEL T, S FTVHEERSEICESTRED bR
je

R HX ViFH¥ 3 cercaria i3, KEEL &, =0
B, WREHLB» LCEREACEES S, B
HEH 2k, ToOFMICECEEEEETS. X, —
Wi, KEEL, EZ Fic Uik 50, SRR
T, BEEF RIS R B LT [4 ] =8cs -
Lovs

ERE, cercaria DBIERIFMO—ITL LT, oL
SLEBREDRSOWHE /T 7IcRRT 5IcET s

Measurement on the specimens fixed with hot 10% formalin solution,

Table 2. ERBWERICX? C Physellae D7t
fEBI R ACHERFEHK cercaria o Huik (fER 0
EILBREOEI R 5 71ct3)
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T. "physellae DEFRY, cercaria b, [ElkpE crearia D
¥ : T. physellae DERY cercaria ». Talbot F#®D
C. physellae, /NF physellae HifS] cercaria K& UL @
@mmaA®§%Mﬁ&mﬁ%ém'mme1@mﬁ?
WL 2D PHE e kER =z LN . T
£, WEORBEESERS v

BRERUER

FRIPE 7 BN H AT 5 Trichobilharzia physellae O
miracidium % €/ 7 5 51 I JRiee | o ik L ERIC
A TRt 25 H HICIEE cercaria @ B AR Z89
72. T O cercaria iE, [BISET ) 75 H4 iz BRICEE
5% Ocellata & cercaria #rh, FLoFELE (F2.
3EBH) Cercaria physellae b —F+5 = DERH
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(2)

Pfd B4 &% BB
. T. physellae DYIF (40X 10)
RH I lEHE % % miracidium (40 X 10)
ERIVIC BN % cercaria kv v Vv [E5E
(10 x40)

Db

(3)
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TRiL, HADFRRLEEZS.

RLED, T cercaria DEENL % 90°~100°C, il
B10% A~ U CEEZFHIE 2581k, Talbot Frf
DOFYEICH L CE L R#i 21, BRETREFRTH
%. C. physellae D3gFR % Talbot 1%, Ocellata %! cer-
caria O5yFHIZ, FREAYICIZREECHANEDZIC X > T
DRAJRETH B b7z, K2 T. physellae @ mira-
cidium X Y B L7 cercaria X, fiihbE—HicxkE

72 cercaria TH Y 736, FHAMEOHBHNE L < k&
<, CEkE, BB Ocellata Bl cercaria O pND—
TEFRIL, RO FRL cercaria DFHAED 77 71z ) 55
MNIZAS. Bit, C. physellae /[NFH (1958), physellae
FH{LL Cercaria, FA®D Cercaria A, Cercaria D 73 Z D#ifH
I 7 541, Cercaria B, Cercaria C, Talbot (1936) it
#H D C. elvae Miller, 1931, C. oregonensis Mc farane
& Macy, 1949, C. szidati Neuhaus 1951, C. yokoga-
wai Oiso, 1927 N C. stagnicolae Talbot, 1936 |3 24
ST, ZoFEFEEF, Talbot OREHENZEI X
LB T & % Ocellata B cercaria M 4y¥HIT, IEREx
HILE N L EWEEO T 5. Ocellata &I cercaria DI
RO L 20813, T > IBAMICER T
EEICEBE L. %2 T, Ocellata &I cercaria {2 A>T
%, FRICAEIRHGERERIC X 5 NRIEDEENE &
FUTIE L7z, Bin, cercaria FEREZEDIRILIC AV T
cercaria DOFEBPLEIE, Ocellata H cercaria FEClxod
cercaria X Y i,
HRREEIEZ o ic L, sl iE> CRIET R

miracidium X Y cercaria ~DIH

E= £
1) [Elkpe T. physellae DIIF L V{575 miraci-
dium * 42T, EBRMIZE/ 77 A Lymnaea japo-
nica = HEFE L $5 cercaria 2FRL L Iz.
2) AREERICX B T. physellae ® miracidium X Y
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BRLSI T cercaria 1%, [SBUEPET /) 7 J A4 IcEk+T5
Cercaria A LEI—FTHDZ L PFERShTZ.

3) HHL cercaria OIFRERIEEIZ, Talbot DH0
Cercaria physellae OFZRERIEAE X D ZEBIEE A3 Tk
Td5.

€T, Ocellata % cercaria DFEBERIEICIE, D
RBROAL OGS, FEEUEKRIC X DAl & o Btz ik
ETBIENEECHS.

TRERZ BICL Y, KA T 5 e L EikE e
%o o 7 JEE B AR v B v PR S
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BRE L.
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STUDIES ON TRICHOBILHARZIA PHYSLLAE IN OKI ISLANDS

4. EXPERIMENTAL INFECTION OF THE SNAILS,
LYMNAEA JAPONICA WITH THE MIRACIDIA
OF TRICHOBILHARZIA PHYSELLAE

Minoru TANAKA
(Department of Pathology, Osaka Medical College, Japan)

Despite the large amount of experiments on the development of avian schistosome cercariae
to the adult in host animals, a few data on the experimental infecction of the intermediate host
with clearly identified miracidia was available and its successful development to cercariae in the
host is poorly understood. This study, the fourth in a series, was made to investigate the mira-
cidia collected from the eggs of 7. physellae. The results obtained were summarized as follows :
1) The cercariae obtained from experimentally infected Lymmnaea japonica with miracidia hatched
from eggs of T. physellae was identified with those from naturally infected L. japomica in Oki
Islands. ‘ h

2) Values obtained by measuring each part of cercarial body was more Varinble than those
of Cercaria physellse reported by Talbot (1936). It is, therefore, very important to obtain the adult

specimens by means of experimental infection with unknown cercariae when identifying

(169 )
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COMPARATIVE STUDIES ON THE ANTHELMINTIC EFFECT OF
BEPHENIUM HYDROXYNAPHTHOATE, TETRACHLORETHYLENE,
1.BROMO-3-NAPHTHOL AND 4. IODOTHYMOL
AGAINST THE HUMAN HOOKWORM

* YUKIO YOSHIDA  YAsto NAKANISHI, TosHIO SHIMATANI & Kikuo MATUO

Department of Medical Zoology, Kyoto Prefectural University of Medicine

(Director :

Prof. Misao NAGAHAMA, M. D.)

(Received for publication, July 26, 1960)

Tetrachlorethylene, since its discovery by Hall
and Shillinger in 1925, has been used generally
in the treatment of hookworm infections. Usu-
ally large doses of saline purge have been taken
with the anthelmintic because of fear for its
toxicity. However, Carr ef al. (1954) have
indicated that tetrachlorethylene was more
effective in removing worms and provoked less
complaint in the patients when it was not fol-
lowéd by a saline purge. Afterwards Yoshida
et al. (1952, 1956), Komiya ef al. (1956), Pinto
et al. (1956) and Yanagisawa (1957) re-examined
this method of the sole application of the drug
. without using a purge and certified the validity
of the claim. On the other hand, Miura et
al. (1952, 1953) have synthetized 4-bromo-cr-
naphthol and 1-bromo-@-naphthol and reported
on their anthelmintic effects against nematodes
in the toad. Iwata (1953) later showed that
both of 4-bromo-a-naphthol and 1-bromo-/5-
naphthol had high activity against human hook-
worms while possessing low toxicity on the hu-
man body. Currently, tetrachlorethylene and
1-bromo-B-naphthol have been used commonly
in the treatment of hookworm infections in
Japan.

Most recently, the authors were given a new
type of anthelmintic, bephenium hydroxy-
naphthoate (“‘Alcopar’’), by Dr. Goodwin of
the Wellcome Laboratories of Tropical Medicine,
London. Goodwin ef al. (1958) in Ceylon and
Young ef al. (1958) in America have carried
out clinical trials with bephenium salts against

€170 )

Necalor americanus, and Copp ef al. (1958),
Burrows (1958) and Kobayashi ef al. (1959)
have reported on the anthelmintic effect of
bephenium salts against Ancylostoma caninum,
while Rogers (1958) has studied on the excretion
of bephenium salts into urine of human beings.

The present paper describes the results of
clinical trials with bephenium hydroxynaphthoate
compared with tetrachlorethylene, 1-bromo-5-
naphthol and 4-iodothymol against hookworms
in a ]apanese farm village.

Materials and Methods

1. The location of the clinical trials.

A village of Kumihama-cho of Kyoto Prefec-
ture was selected for the present trials. Most
of the inhabitants of this village were engaged
in agriéulture, especially in rice-crop and fruit- |
culture. In August, 1959, patients, whose stools
were positive for hookworm ova on direct smear
method seeking up to three specimens per each,
were selected and treated under field conditions.
Those patients were divided into ten groups
(AJ group) at random to be subjected to severd
ways of treatment.

2. Anthelmintics and dosages.
A-group: Bephenium  hydroxynaphthoate .
(" Alcopar’’; a preparation of the Burroughs

Wellcome & Co.), 4.0g in terms of base (8.0
as * Alcopar”’ preparation) for adults, with pro-
portionately smaller doses for children, followed
by a saline purge (25g of magnesium sulfate




with about 500cc of water).

B-group:  Bephenium hydroxynaphthoate,
40g without any purge before or after treat-
ment.

C-group:  Bephenium = hydroxynaphthoate,
25g in terms of base (5.0g as “ Alcopar”’
preparation) for adults with a saline purge.

D-group:  Bephenium hydroxynaphthoate,
2.5g without any purge.

E-group : Tetrachlorethylene (*‘Tetren’’; a
preparation of the Kuroda Pharmaceutical Co.,
Lid), 45g for adults with a saline purge.

F-group: Tetrachlorethylene, 4.5g without
any purge,
G-group: 1-Bromo-@B-naphthol (‘‘Wormin’’;

4 preparation of the Toyamakagaku & Co.,
Ltd), 8.0g for adults (12.0g as “ Wormin”’
preparation) with a saline purge.

H-group: 1-Bromo-B-naphthol, 8 0¢ without
any purge,
Lgroup: 4-Todothymol (*“Thymolan’’: a

preparation of the Chugai Pharmaceutical Co.,
Ltd), 6.0g for adults (12.0g as “‘ Thymolan”’
DPreparation) with a saline purge. ’

J-group :
purge,

These anthelmintics were. given in the mor-
ning to the patients having fasted since the pre-
vious evening, and no food was allowed until
o or three hours after the dose. These an-
thelmintics were administered in two doses of
an equal amount with an interval of about 30
minutes in order to minimize the irritation of
the stomach,

4-Todothymol, 6.0g without any

3. Judgment of anthelmintic effect of these
medicines,

The anthelmintic effect of each medicine was
assessed by the following methods.

(@) When the patients were treated with
these four anthelmintics followed by the saline
Purge, all bowel movements within 24 hours
after the drug dosage were collected and washed
1 obtain all recoverable worms. The recovered
Worms were counted and the species identified.

(b) On the 14th day after the treatment, a
detailed feces examination was carried out by
sSuch methods as direct smear, floatation by
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saturated NaCl and egg culture. And the rate
of stools negative for hookworm ova was cal-
culated (herein designated as cleared-rate). In
Japan, such methods as mentioned above are
usually employed to determine the effects of
anthelmintics.

In this point, we must employ an exact
method for feces examination after the treatment
to prevent errors in evaluation of its effectiveness.
In order to make clear the effect of a new
anthelmintic, it is important to compare it with
other anthelmintics which had been examined
sufficiently in the past.

Results

1. Incidence of hookworm infestation and
species of hookworms on the experimental field.

The feces examination was carried out on 859
inhabitants of the experimental field mentioned
above in August, 1959. Intestinal parasitic
helminths revealed and their incidences are
shown in Table 1. By many recent researches
the rate of hookworm infestation in Japanese
farm villages shows an average of 20-30%.

Table 1. Incidence of intestinal parasitic helminths
mn the experimental field (Kumihama-cho.
Kyoto Prefecture)

No Hookworm Roundworm Whipworm
examined No. % No.' % No. %
859 283 82.9 258 30.0 257 999

- We have identified the species of hookworm,
Ancylostoma duodenale (A. d.) and Necator
americanus (N. a.) which were isolated from
stools of the patients after the treatment. As is
shown in Table 2, it was revealed that there
were A. d. simple infection in 22 cases (32.8%),
mixed infection of A. d. and N. a. in 18 cases
(26.9%) and N. a. simple infection in 27 cases
(41.3%). On the other hand, the number of
isolated worms were 278 (20.7%) A. d. and 1062
(78.3%) N. a.. In Japan, both species of the
hookworm, A. d. and N. a., are distributed
widely. It was considered that N. @. was distri-
buted more predominantly than A. 4. in the
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present experimental field.

2. The effect of these anthelmintics in the
treatment of hookworm infection.

The rates of expulsion of hookworms within
24 hours after the treatment by these anthel-
mintics with the saline purge, are shown in
Table 3. The rates of stools negative for hook-
worm ova (cleared-rate) by the subsequent stool
examination on the 14th day after the treatment
are shown in Table 4.

Table 2. Proportion of the infestation

from the stools was not carried out in casesno
given a purge. Hookworm ova were negaive
in 11 out of 22 cases treated (50.0%). We
then tested the significance of the difference of
cleared-rates between cases with and without the
purge by the %*-test (level of significance: 5%).
No significant difference of cleared-rates between
A and B-groups was seen (x2=0.02).
C-group: Bephenium hydroxynaphthoate 2.5¢
with a purge: In 10 out of 19 cases treated
(562.5%), hookworms were recovered, and in 7

of Ancylostoma duodenale and

Necator americanus in the experimental field

Total number of

Min. -Max.

Average number

Cases expelled worms per case number per case
A. d* (Simple infection) 22 (32.89
( s e 20.79%) A d. 6.9 A. d. 1-66
A. d+N. a** (Mixed infection) 18 (26.9%)
N. a 1062 (79.3%) N. a. 23.6 N. a. 1-160

N. a. (Simple infection) 27 (40.3%)

* Ancylostoma duodenale
** Necator americanus

Table 3. Results of worms expelled with these anthelmintics
- Ancylostoma duodenale Necator americanis
No on oo ‘
Anthelmintics (Dosage) cases caj:smv;réth Mo of No. of worms o o No. of worms
treated : e : e
_expelled in. - ses Min. - :
- e I\A//Illanx _ Average Mglx. Average
Bephenium hydroxy- 10 - 3
: naphthoate (2.5 g)* 19 (562:5%) ° - 0 c L o
Bephenium hydroxy- 12 o 4 7
naphthoate (4.0 g)* Ll (70.3%) 8 L 1e - Lk =
Tetrachlorethylene (4.5 g) 21 (7112% 10 1667 113 9 2-160  43.7
. (0]
1-Bromo-g-naphthol (8.0 g) 19 1 8 3% i 13 i B9
(84.2%)
. 14 o = 8.7
4-Todothymol (6.0 g) 22, 63.7%) 9 1-5 28 9 157

* Dose in terms of base.

A-group :  Bephenium  hydroxynaphthoate
4.0g with the purge: Hookworms were reco-
vered from 12 out of 17 patients (70.3%) who
were treated with this drug, and the detailed
data concerning the worm species are shown in
Table 3. Hookworm ova were negative in the
stools of 9 out of 17 patients treated (52.9%).

B-group : Bephenium hydroxynaphthoate 4.0g
without the purge: Collecting of hookworms

12 )

out of 19 cases treated (36.8%) hookworm ova
were negative,

D-group:  Bephenium hydroxynaphthoate
2.5g without the purge: In 11 out of 22 cases
treated (50.0%) hookworm ova were negative 10
the stools. By the ¥*-test, a significant difference
of cleared-rates between the C and D-groups Was
not seen (X2=1.35).

E-group: Tetrachlorethylene 4.5g with the
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Table 4. Comparison of the rates of stools negative for hookworm ova (cleared-rate)
after treatment with these anthelmintics

Group Anthelmintics and Dose

No. of cases No. of cases

Cleared-rate

treated egg negative
: .
i Belp))l}lx:ggum hydroxynaphthoate 4.0 g* with 17 9 52.9
B Bephenium hydroxynaphthoate 4.0 g* alone 22 . 11 50.0
C Begllllreg;urn hydroxynaphthoate 2.5 g* with 19 7 36.8
D Bephehium hydroxynaphthoate 2.5 g* alone 22 11 50.0
E Tetrachlorethylene 4.5 g with purge 20 6 30. 0
F Tetrachlorethylene 4.5 g alone 17 8 47 .1
G 1-Bromo-B-naphthol 8.0 g with purge 16 10 62.5
H 1-Bromo-B-naphthol 8.0 g alone 60 46 76.6
I 4-Todothyrnol 6.0 g with purge 22, 4 18.2
J 4-Todothymol 6.0 galone 21 5 23.8

* Dose in terms of base

purge: In 15 out of 21 cases treated (71.4%),
hookworms were recovered and in 6 out of 20
cases treated (30.0%), stools examined for hook-
worm ova were negative.

F-group: Tetrachlorethylene 4.5g without
the durge: In 8 out of 17 cases treated (47.1%),
hookworm ova were negative. The X3-test
showed that a significant difference of cleared-
rates between the E and F-groups was not seen
(1=1.98).

G-group: 1-Bromo-@B-naphthol 8.0 g with the
purge: In 16 out of 19 cases treated (84.2%),
hookworms were recovered, and in 10 out of
16 cases treated (62.5%), stools examined for
hookworm ova were negative.

H-group: 1-Bromo-@B-naphthol 8.0g without
the purge: In 46 out of 60 cases treated
(76.6% ), stools for hookworm ova were negative.
By the %’-test, a significant difference of cleared-
tates between the G and H-groups was not seen
W=219).

Lgroup: 4-Iodothymol 6.0g with the purge:
In 14 out of 22 cases treated (63.7%), hook-
Worms were recovered from the stools and 4
o of 22 cases treated (18.2%) showed stools
i which hookworm ova were negative.

J-group: 4-Jodothymol 6.0g without the

Pirge: In 5 out of 21 cases, treated (23.8%),
sto

ols for hookworm ova were negative. We

(173)

could not find any significant difference of
cleared-rates between the I and J-groups by
the xitest (X*—0.69),

According to the results mentioned above, no
significant differences of cleared-rates between
the purge and no purge groups could be found
by the x’-test with any of the anthelmintics.

Next, the cleared-rates of the purge and no
purge groups were summed up for each anthel-
mintic, and it was calculated whether any signi-
ficant difference existed between bephenium
hydroxynaphthoate and the others. The results
obtained were as follows; No significant differ-
ence of cleared-rates between bephenium
hydroxynaphthoate and tetrachlorethylene was
seen (#2=0.61). While bephenium hydroxy-
naphthoate was proved to be less efficient than
1-bromo-B3-naphthol, it was more efficient than
4-iodothymol, both to a significant degree (x*=
12.28 and ¥2=7.28, respectively).

3. The difference of resistance between
Ancylostoma duodenale and Necator ameri-
canus agamst these four anthelmintics.

Hitherto, some authors (Sopar, 1926; Yoshida,
1956 etc.) have pointed out that tetrachlorethylen
was more effective on N. a. than on A. d.
Goodwin ef al. (1958) reported on the effect
of bephenium salts against V. a. in Ceylon. In
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the present study, we considered the problem
of whether there was any difference of resistance
between A. d. and N. a. against these four
anthelmintics. As is shown in Table 5, A. d.
seems to be less resistance than N. 4. against
bephenium hydroxynaphthoate. On the contrary,
N. a. seems to be less resistant than A. d.
against tetrachlorethylene and 4-iodothymol.
Both species showed an almost equal resistance
against 1-bromo-/-naphthol.

4. Effect of bephenium hydroxynaphthoate
in the treatment of roundworm infections.

Tetrachlorethylene has some effect upon the
young roundworm, but it is nearly ineffective
to the adult roundworm. Table 6 shows the
effect against the intercurrent Ascaris infections
in the patients treated for hookworms.

The cleared-rate which was calculated by the
presence or absence of eggs at follow-up feces

examination, was 50.0% and 57.8% with the
doses of 2.5g and 4.0g of this drug, respectively,

. This drug has good efficacy against roundworms

as Goodwin ef al. (1958) has already pointed
out.

5. Side-effects of these anthelmintics.

We questioned the patients who received the
present treatment about side-effects and, if any,
their degrees. Fig. 1 shows the kinds and rates
of side-effects. Generally speaking, no remarka-
ble difference between the purge and no purge
groups was found. With tetrachlorethylene,
however, in the no purge group, the degree of
each side-effect may be lower than in the purge
group. In the case of bephenium hydroxy-
naphthoate, it seems that the degree of each
side-effect did not increase when the dose was
increased from 25g to 40g  Bephenium
hydroxynaphthoate showed side-effects in a con-

Table 5. Difference of resistance between two species of hookworm
against these anthelmintics

S Species of No. of cases No. of cases .
Anthelmintic hookworm treated egg negative Cleapd it
' * 7 2
Bephenium hydroxynaphthoate 4. d. 12 %
N. a*t 19 7 36.8
Tetrachlorethylene 4. d 12 4 ol
N o Tl 6 545
5 5.8
1-Bromo-g-naphthol A', d. 7 6 -
N a 7 87.5
7 16.7
4-Todothymol 4 d 12 =
N o 8 4 50.0
* Ancylostoma duodenale
** Necator americanus
Table 6. Effect of Bephenium hydroxynaphthoate against roundworms :

Doseage

No. of cases

No. of cases egg Cleared-rate

treated negative
4.0 g with purge* 13 7 53.8
4.0 g without purge* 4 66.9
2.5 g with purge* 7 3 42.9
2.5 g without purge* 3 60.0
Total ; 31 17 54.8

* Dose in terms of base.
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siderable pércentage, but the symptoms were
not severe compared with those caused by the
other drugs, and disappeared within 1-2 hours.
Tetrachlorethylene characteristically  produced
nervous symptoms such as dizziness, drunkeness
and headache, but these symtoms were not so
severe, especially when giving the drug without
a purge as shown in Fig. 1. In the 1-bromo-
B-naphthol cases, the kinds.and degrees of side-
effects were similar to those of bephenium
hydroxynaphthoate. The toxicity of 1-bromo-
B-naphthol is considered to be very low by
our repeated experiences. Side-effects of 4-
iodothymol was not so heavy in general, but
this drug produced a marked laxative effect in
most of the patients treated even when followed
by no purge.

Drug Bophenium 4-Todothyaol

Dossgs. Zise 5.08 4.5 6.08 6.08

Boof | vithpuge 21| with pwse 17| with puge 21| with purgo vith pucge 2

exaaimed | without purge 23| without purge 23| vithout purge 18| without purge &4 | without purge 21
o 40 60 0% 2 40 @ 80% 2 40 60 80%| 20 46 6o B pH| 2 4 60 BK

e

Drune

= K

witn purgo, [] without puree .

Bioo 1

The kinds and degrees of side-effects
of these anthelmintics

Discussion

Tetrachlorethylene has been used for many
vears in the treatment of hookworm infections
and its anthelmintic efficacy has been sufficiently
studied by many authors, As Carr ef al. (1954)
Dointed out, we have also studied tetrachlore-
thylene for several years and have concluded
that no purge is necessary with this drug
(Yoshida ef al., 1955, 1956). In the present
Paper, similar results were obtained with tetra-
chlorethylene, According to the results of
Goodwin ef qf (1958) on bephenium hydroxy-
Naphthoate, the mean reduction ‘in the hook-
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worm egg- count with a single dose of this drug
were 28% with a dose of 0. 5150 732 with
2g, and 64% with 2.5-3.0g. No increase in
efficacy was seen between 2¢ and 2.5-3.0 o i
dose. Furthermore Goodwin ef al. showed that
the effect of three doses of this drug given on
the same day, each containing 2g, was similar
to that produced by a single dose of 2-3 o
Our results also showed a similar tendency as
follows: the cleared-rate of 2.5g of bephenium
hydroxynaphthoate was 36.8-50. 0% and that of
4.0g was 50.0-52.9%, and no significant differ-
ence of cleared-rates was found by the ¥2-test
(x2=0.78). Later Goodwin ef al. showed that
the anthelmintic effect of bephenium hydroxy-
naphthoate did not increase by using a purge
before or after the dose in the treatment of
132 hookworm infections in the field. We have
also shown the ineffectiveness of the purge, not
only in bephenium, but in the other three drugs.
As we have shown in Table 4, a single dose
of 2.5-4.0g¢ of bephenium hydroxynaphthoate
was as effective as 4.5g of tetrachlorethylene,

In judgment of the effect of treatment, we
did not employ the Stoll’s ege count method,
but recoursed to the cleared-rate method by the
detailed feces examination on the 14th day after
the treatment. The cleared-rates calculated from
Table 2 and Table 3 of Goodwin’s paper are
37.0% in three doses each of 2g on one day.
and 26.3% in dose of 2g daily for 4-7 days.
Most recently, Morishita ‘ef al (1960) indicated
that bephenium hydroxynaphthoate showed a
high cleared-rate incidence (nearly 100%) in the
treatment of 30 cases of hookworm infection in
Japan. Such a difference of cleared-rates among
Goodwin ef al., Morishita ef al. and us may
be due to the difference of the species of worm
and the intensity of hookworm infestation in
their experimental fields.

Since the discovery of 1-bromo-/3-naphthol by
Miura (1952), many authors have reported on
the high efficacy of this drug against hookworms
(Iwata, 1953 ; Matsuzaki, 1957 ; Mai K’ai, 1959 ;
Wang, 1959 etc.). Our results showed that
1-bromo-B-naphthol was the most effective
among them. = Hayashi ef al. (1958, 1959) have
indicated that 4-iodothymol has an anti-hookworm
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effect. Subsequently, Fujisawa (1958), Sasa ef
al. (1958) and Komiya ef al (1959) have
reported on the anthelmintic efficacy and side-
effects of 4-iodothymol. The cleared-rate of this
drug against hookworms as reported by these
authors ranges from 30 to 50%. By our results
obtained, the cleared-rate (21.0% on the average)
was the lowest among the anthelmintics tested.
Bephenium  hydroxynaphthoate was effective
against roundworms. The cleared-rate was
50.0-57.8% with a single doses of 2.5-4.0 g.
This rate was very similar to that of Goodwin.
For the mass treatment, it would be valuable
practically that this drug has anthelmintic efficacy
- not only on hookworms but upon roundworms.

Summary

Bephenium hydroxynaphthoate which was
recommended as a new anthelmintic by Goodwin
et al. (1958) was compared with tetrachlore-
_ thylene, 1-bromo-g-naphthol and 4-iodothymol
in the treatment of hookworm infections in
Kumihama-cho, Kyoto Prefecture, a farm village
of middle Japan. The hookworm incidence in
the experimental field was 32.9%. In calculating
the number of expelled hookworms. Ancylo-
stoma duodenale and Necator americanus
were 278 (20.7%) and 1,062 (79.3%), re-
spectively.

The anthelmintic effect against hookworms
with a single dose of 2.5 or 4.0g of bephenium
hydroxynaphthoate was approximately equal to
 that of a single dose of 4.5 g of tetrachlorethylene.
Bephenium hydroxynaphthoate was inferior to
1-bromo-@B-naphthol and superior to 4-iodothymol
in the anthelmintic effect. The side-effects of
bephenium hydroxynaphthoate were seen in a
considerable percentage, but not as toxic and
not in so many cases as compared with the other
three anthelmintics. It is unnecessary to take
any purge with these anthelmintics from the
view-point of their efficacy and side-effects. It

was reconfirmed that bephenium hydroxy-
naphthoate has a marked effect against round-
worms,
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