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Since Pyrantel pamoate (1, 4,5, 6-Tetra-
hydro-1-methyl-2 [trans-2-(2 thienyl) vinyl]
Pyrimidine 4, 4’-methylenebis (3-hydroxy-2-
naphthoate)) was reported to have an an-
thelmintic activity against nematodes (Austin
et al., 1966), many investigators proved that
this was highly effective against a wide range
of human parasitic nematodes. The present
authors tested the anthelmintic activity of
this drug against hookworm, Necator ame-
ricanus. In the present paper, the result
obtained is reported comparing with the
efficacy of 1-bromonaphtol (2) as a control,
with special reference to LPG index of the
infected persons.

Materials and Methods

In order to evaluate anthelmintic efficacy
of Pyrantel pamoate against hookworm, the
volunteers were obtained by the stool exam-
inations of inhabitants from 9 wvillages in
Sata-cho, Kagoshima in July 1969 and 1970.
The athors used combined method of the
following examinations : thick smears, sat-
urated NaCl floatation and polyethylene
tube culture methods The species of ho-
okworm was determined by using the culture
method. It should be taken into considera-
tion that the efficacy of some anthelmintics
would vary according to the worm burden.
Based on this view, the authors estimated
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the anthelmintic activity of Pyrantel pamoate
(P.p.) in relation to LPG (number of ho-
okworm larvae per gram feces by the culture)
All the persons
positive for hookworm larvae by culture
method were divided into 3 groups according
to LPG ; below 100, 101-300 and 301 or more.
Those volunteers without any recognizable
clinical manifestations were randomly divided
again into 3 groups and each group was
given orally the following dose of the drugs:
Group A with Pyrantel pamoate tablet in a
single dose of 10mg base per kg of body
weight ; Group B, 20mg per kg of P.p.
tablet ; and Group C, 8g. of 1-bromonaphtol(2)
(wormin) per adult, respectively. Breakfast
or lunch was not given before administration.
Ten to 20g. Magnesium sulfate (Mg SO,) was
disolved in water and given to the Group II
30 minutes after the administration of anthe-
Imintics. The
their stools discharged during 24 hour period.
Other persons who were administered only
with anthelmintics were included in Group L.
Side effects 24 hours
after the administration were recorded. Ap-
proximately 3 weeks after the drug admin-
istration, post-treatment fecal examinations
were performed.

index of the individuals.

worms were collected from

complained within

Results

A preliminary survey revealed that 640
(29.59%) out of 2,172 persons from 9 villages
examined were positive for hookworm eggs.
The positive rate of the individual villages
fluctuated ranging from 8.9% to 42.99.
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All the infective larvae obtained by culture
method were identified as those of Necator
americanus and the 959 of carriers was
found being light infection, that is, LPG:
<21,000.

The result of post-treatment examination
was shown in Table 1. In Group II, the
cure rates observed in A, B and C groups
were 77.6 % (38/49), 86.5 % (45/52) and 86.8 %
(46/53), respectively. No statistically signi-
ficant difference among cure rates was seen.
In Group I, the cure rates in A, B and C
groups were 71.4 % (50/70), 84.6 % (66/78) and
91.495 (64/70), respectively.  Although no
significant difference existed between Groups
B and C, there was a highly significant dif-
ference between Group A and Group C
(p<0.01, x*=9.26). No significant difference

was seen between the groups with or without
laxative.

Relation between the cure rates under
different doses of P.p. and LPG index was
shown in Table 2. In Group A, the cure
rates were 92.3% (48/52), 82.19% (23/28) and
46.29% (12/26) in those whose LPG were
below 100, 101-300 and 301 or more, respe-
ctively. In those whose LPG was 301 or
more, the cure rate was significantly lower
than that in group whose LPG was 101-300
(p<0.01, x*=7.65). While in Group B, the
cure rates of 90.69% (48/53), 92.3 % (24/26)
and 59.49 (16/27) were obtained in those
whose LPG were below 100, 101-300 and 301
or more, respectively. There was also
similar tendency in the cure rates which
were inversely proportional to LPG. There

Table 1 Anthelmintic efficacies of Pyrantel pamoate and 1-bromonaphtol (2)

against Necator americanus

Pyrantel pamoate

1-bromonaphtol (2) ***

10 mg/kg (A)

No. of cases
No. of coses

Group I* 70
Group IT** 49

50(71.4)
38(77.6)

20 mg/kg (B) (&)

5 No. “ases ; No. of cases
cured (%) No. of cases cured (%) as

No. of cases
cured (%)

No. of cases

64(91.4)
46(86.8)

66(34.6) 70
45(86.5) 53

* Group I: Administered only with anthelmintics.

anthelmintics.
% Adult dose, 8 g. per person.

* Group II: Administered with a laxative, MgS0s, 30 minutes after the administration of

Table 2 Anthelmintic efficacies of Pyrantel pamoate and l-bromonaphthtol (2)

against Necator americanus in relation to LPG index

Cure rate

101-300 301 or more

LPG below 100
Anthelmintics = e gt —

No. of No. of o of No. of s ik No. of

S cases ca.sr cases e cases
LA5ES cured (95) = cured (%) cases cured (%)
. Pyrantel . g > o 99029 1ya o6 9(46 9\ b
(A) o —— 10 mg/kg 52 48(92.3) 28 23(82.1) 26 12(46.2)
] Pyrantel . ; r . o it e, - —
_(%3} i {mhnn 20 mg/kg ?i 48 (90.6L 26 - 24(92.3) i 27 _l_fi(b‘)'/‘l)
(C) l’bmmgﬂgaphml @ 50 46(92.0) 08 95(89.3) 32 27(84.4)¢

# Statistical differences between: a and b: P<0.01, X2=7.65; ¢ and d: P<0.05, X2=6.13;
b and e: P<0.01, X2=9.51; d and e: P<0.05, X2=4.67

(18)



was a significantly low cure rate in the
carriers whose LPG was 301 or more, as
compared with those whose LPG, 101-300
(p<<0.05, x*=6.13). On the other hand, in
Group C, cure rates of 92.09 (46/50), 89.3 %
(25/28) and 84.49% (27/32) were obtained
corresponding to LPG indices, below 100,
101-300 and 301 or more, respectively. No
statistically significant difference was seen
among these rates.

Table 3 shows the result of adult worm
collections from stools by administering laxa-
tive in addition to the anthelminties. Adult
worms, 107 worms (91 females and 16 males)
in total, were found to have been expelled
from 22 (31.0%) persons out of 71 persons
examined in Group A. The average number
of female worms was 1.3 per person exam-
ined. While in Group B, 43.59% (30/69) was
found to have expelled worms. A total of
172 (123 females and 49 males) adult spe-
cimens were obtained. The average number
of female worms was 1.8 per person exam-
ined. Furthermore, 31 cases (43.1%) out of
72 persons were found to have discharged
worms in Group C. A total of 258 (209
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females and 49 males) worms were recovered
in this group. The average number of
female per person examined was 2.9. The
relationships between LPG index and the
number of adult worms expelled, were
shown in Table 4. The average number of
female worms per person examined was 1.1,
2.6 and 5.2 in groups whose LPG were below
100, 101-300 and 301 or more, respectively.
The side reactions occurring within 24
hours after the administration of anthelmin-
tics were summarized in Tables 5 and 6.
Table 5 shows the side reactions shown in
persons administered only anthelmintics. In
Groups A and B, 12.5% (3/24) and 15.2 %
(5/24), respectively, were with various com-
plaints. While, 63.8% (44/69) of the cases
from Group C were with complaints. As
compared with 1-bromonaphtol (2), the adm-
inistration of Pyrantel pamoate yielded less
side reactions. Main complaints caused by
P.p. were dizziness, abdominal pain, heada-
che, stomachache, vomiting, nausea and
diarrhea. Most of these symptoms were
observed to occur within 4 hours after the
administration. The side reactions shown

Table 3 Number of adult Necator americanus expelled by anthelmintics.

Anthelmintics No. of cases

No. of cases who
expelled worms(%)

Average no. of female
WOTMS per person
administered with

anthelmintics

Total no. of worms
found (males and
females, each)

(ay Pymantel 4o e 0

e o 22(31.0) 107( 16, 91) 1.3
(B) gjl’;“;a*fg 20 mgke 69 30(43.5) 172( 49,123) 1.8
(C) 1'br°mf§”agpht°1 @ g 31(43.1) 958( 49,209) 2.9
Total 212 83(39.2) 537(114,423) 2.0
Table 4 Relationship between LPG index and the number of adult
worms expelled by anthelmintics and laxative
No. of No. of cases Total no. of worms Ais;iﬁfs noe.r ofefse;gale
LPG cases who expelled found (males and dminislt)ere(l]} Sk
treated worms (%) females each) & aiithelin atics
below 100 76 29(38.2) 108(23, 85) 1.1
101-300 50 28(56.0) 153(23,130) 2.6
301 or more 40 24(60.0) 267(65,208) 5.2




334

Table 5 Side reactions shown in persons within 24 hour after the administration

of Pyrantel pamoate and l-bromonaphotol (2)

Anthelmintics

Pyrantel pamoate

1-bromonaphtol (2)

Dosage 10 mg/kg (A) 20 mg/kg (B) 8g (C)
Hours post- within  4-24 within  4-24 within 4-24
aministration 4 hrs hrs 4 hrs hrs 4 hrs hrs
Dizziness 1 2 7
Abdominal pain 1 15 3
Headache 2 1 b 25 4
Stomachache 54 1 5 2
Nausea 1 1
Vomiting 17 4
Fever 1 4 1
Anorexia 3 1
Fatigue 2
Constipation 4 3
Rash s
Diarrhea 3 3 3 27 23
The ratio: No. of
persons with 3/24(12.5) 5/33(15.2) 44/69(63.8)

complaints to No. of

examined (%)

* Diarrhea was omitted from calculations.

by the additional administration of Magne-
sium sulfate after anthelmintics are shown
in Table 6. In Groups A and B, 36.1%
(22/61) and 38.6 9% (22/57) of persons, respec-
tively, complained miscellaneous symptoms
mentioned ahbove. However, in Group C,

the persons with side reactions were 60.4 %

(67/111).
additional

sulfate resulted much more complaints in

These results indicate that the
administrations of Magnesium

comparison with the administration of P.p.
alone. It can be noted that P.p. itself is one
of the recommendable drugs as an anthelm-

intic because of its less side effects.
Discussions

The anthelmintic efficacy of F.p. against
N. americanus has been already reported by
several investigators. Desowitz et al. (1970)
showed that by a daily dose of pyrantel
suspension 5 mg/pound of body weight for 3
consecutive days, 83.7 % (36/56) of the sub-

(20)

jects were completely cured. Yokogawa ¢/
al. (1970) and Tsuji et al. (1971) also exhi-
bited P.p. to be highly effetive by a single
administration of 10 or 20 mg/kg. According
to these authors, the cure rates were 76.4 %%
(13/17) by 10 mg/kg, 78.59(11/14) by 20 mg/kg
(Yokogawa et al.), 75.0% (6/8) by 10 mk/kg
and 90.0% (9/10) by 20 mg/kg (Tsuji ef al.),
respectively. On the other hand, Kobayashi
et al. (1971) found that only 45.59% (10/22)
by 10 mg/kg and 52.25 % (12/23) by 20 mg/kg
were cured. Ishizaki et al. (1971) also re-
ported that the cure rates were 69 % (22/32)
by a single dose of 10 mg/kg and 89 % (25/28)
by the same dese of Pyrantel for 3 consecu-
tive days.

In our study, as shown in Table 1, P.p.
was highly effective against N. americanus
infections. This will agree with the results
by Yokogawa et al. (1970) and Tsuji e al.
(1971). Further, in our study, the cure rate
obtained by 20mg/kg P.p. was considerably

higher than that by 10mg/kg. However,
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Table 6 Side reactions shown in persons within 24-hour after the administration
of MgSO4 in addition to either Pyrantel pamoate or 1-bromonaphtol (2)

Anthelmintics Pyrantel pamoate 1-bromonaphthol (2)
Dosage 10 mg/kg (A) 20 mg/kg (B) 8 g. (C)
Hours post- within = 4-24 within  4-24 within 4-24
administration 4 hrs hrs 4 hrs hrs 4 hrs hrs
Dizziness 1 1 1 13 7
Abdominal pain 7 T 6 18 6
Headache 5 1 4 1 20 7
Stomachache 1 2] 7 4
Nausea 21 1 2 1 1
Vomiting 4 5 1 16 6
Fever 1 i
Anorexia 2 2 2 2 6 7
Fatigue 2 2 2 1
Constipation 2 2 2 3
Diarrhea 26 37 38 51 54

23

The ratio: No. of
persons with
complaints to No.
of examined (2))

22/61(36.1)

22/57(38.6) 67/111(60.0)

* Diarrhea was omitted from calculations

there was an obvious difference between the
cure rates reported by Kobayashi et al.
(1971) and cure rates of others including us
even when using the same dose of Pp..
Komiya and Sato (1954) pointed out that
the “‘over-estimation tendency ™ cure
rate was caused by the methods adopted at
pre- and post-treatment examinations and
the high percentage of cure rates was often
seen in the case of light infection. From
the latter point of view, the present authors
induced LLPG index as an indicator of worm
burden and found that most volunteers (95
%) were with light infection (LPG : <1,000).
The volunteers used by some of previous
investigators are also considered with light
infection judging from several indices [LPG ;
<1,000, No. of expelled female worms/
person : 2.1 by Yokogawa et al. (1970) ; No. of
expelled female worms/person : 1.6 by Tsuji
et al. (1971) and average EPG : 374 (a single
dose of 10mg P.p./kg), 813 (a daily dose
of 10mg P.p./kg for 3 consecutive days) by
Ishizaki es af. (1971)]. Although Kobayashi

in

(21)

et al. (1971 did not report as to this point,

these data suggest that the difference in

cure rates reported by investigators men-

tioned above was caused partly by the reason

pointed out by Komiya and Sato (1954).

it noticeable that the
observed a considerable

Furthermore, is
present authors
reduction in cure rate in the group whose
LPG was 301 or more, although this group
was also considered with light infection.
This reveals the importance of informations
about worm burden of volunteers when the
efficacy of some anthelmintics are to be

evaluated.

Summary

Pyrantel pamoate was tested for its an-
efficacy against hooleworm, N.
americanus infection comparing with 1-brom-

thelmintic

onaphtol (2).  Volunteers were divided into
3 groups based on their LPG (number of
larvae per 1 gram of stool by culture method)
and each group was divided further into 3
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groups: A, B and C according to the dose
and drug administered. Group A was given
orally a single dose of 10 mg/kg P.p. tablet,
Group B, 20mg/kg P.p. tablet and Group
C, 8¢g. (adult dose) of 1-bromonaphtol (2).

Post-treatment fecal examinations were
carried out 3 weeks later. In Group A the
cure rates obtained were 92.3 9% (48/52), 82.1
9, (23/28) and 46.2(12/16) in the subjects
whose LPG were below 100, 101-300 and 301
or more, respectively. A highly significant
difference in cure rates was seen between
LPG 101-300 and LPG 301 or more. In
Group B cure rates were 90.6 % (48/53, LPG:
below 100); 92.3 % (24/26, LPG: 101-300] ;
and 59.49 (16/27, LPG: 301 or more), respe-
ctively. There was a considerable reduction
in cure rate in the subjects whose LPG was
301 or more.

On the other hand, in Group C cure
rates obtained were 92.09% (46/50), 89.3 %
(25/28) and 84.4% (27/32) n the carriers
whose LPG were below 100, 101-300 and 301
or more, respectively. It was observed that
in the carriers whose LPG was 301 or more,
the cure rate obtained by P.p. in Groups A
and B were significantly lower than that of
1-bromonaphtol (2) in Group C.

It was clarified that P.p. caused less side
reactions
phtol (2).

in comparison with 1-bromona-
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Pyrantel pamoate M7 * 1) A (Necator americanus)
%3 HEE R R

e - MR - $E B
REH= - FEWT - TTHT
(5 . A2 5 47 B0 1 B o 7 )

Pyrantel pamoate $£ (LLF Pp) B LU 1-brom-
onaphthol (2) i (Wormin) # B\ T Necator
americanies (LLF N.a.) (2x-+ 2500 01 & Bt L,
RORH AR

1. BREREZHOER 21724125V TOBRET
Sy SHR T 640 4 (29.5 %) R, HREA LT

Y

[T ER I i X 2 RAOKRIZE T Na OFM
LT, Fo95%% LPG 1,000 LLFTh oz,

2. #EE Pp. 10 mg/kg, 20mg/kg 3 X O Wormin
(KAN8g.) #HWZ DEiEEE, Table 1 oin
¢ Pp. b Wormin 5B 513 5 Bl SIT 1338052

 IRIE R E B S
<5 g ) U )11 (R AR

i,

3. ik & LPG 100 BUF, 101~300, 301 Ll ko
3RS T MR E s B 1c, Wormin FEEE
Tiddex 92.09%, 89.39%, 84.4 % DEERETLI.
—F, Pp. FeEEETIE 10 mg/kg OB, F4 92.3 %,
82.1 9%, 46.2%Tdh 1, 20 mg/kg DIEI~ 90.6 %,
92.3 9%, 59.4 % DpgdrdE R Lz, Bls, LPG 301 Ll
DOEIZBWTELWRIEROE TS bhic (Table
2). ZoI LEFLEONHE 1T 5 BB S
ORRCER T2 EHERBLTWD.

4. BMWEHIZ 2w Tix Pp. BEHOBEFHEL

15.2~38.6 9% ¢ Wormin #%5#ECo FEHEE60~63.8
Ll Hells L TIREETdh o7 (Table 4, 5).



