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INTRODUCTION

Mebendazole, methyl-5-benzoylbenzimidazole-
2-carbamate, which was introduced by Actor et

al. (1967) ’
spectrum

has been evaluated as a broad-
anthelmintic, effective on human
intestinal nematodes (Brugmans ct al., 1971;
Pena Chavarria et al.,, 1973; Sargent et al.,
1974; Soh et al., 1974; Wolle et al., 1974;
Miller et al., 1974; Nagalingam et al., 1976;
Islam et al., 1976) and adult or larval cestodes
(Soh et al., 1974; Islam et al., 1976; Kammerer
et al., 1976; Eckert et al., 1976). Toxicologic
studies made by Marsboom (1973) revealed the
high safety margin and good tolerance in a
variety of laboratory and domestic animals.
Furthermore, this drug was also proved to
degenerate eggs of some nematodes morpholo-
gically both in vivo (Wagner & Pena Chavarria,
1974a) and in vitro (Banerjee et al., 1971;
Wagner & Pena Chavarria, 1974b).

Recently, mebendazole was synthesized by
the processes of Korean patent and is said to
have beed processed with particular consideration
for the purified product. Present study was
undertaken to evaluate the drug efficacy and
safety of this drug upon rural Koreans with
recommended dosage schedule against multiple

intestinal helminthic infections,

MATERIALS AND METHODS

Inhabitants of the rural villages in Pochun
Gun, Kyunggi Do(=Province) and Jinyang
Gun, Kyungsang Nam Do were subjected to
this evaluation during November to December,
1976.

A total of 288 f{ecal specimens was collected
from the above villages for the examination of
intestinal helminths. Eighty-five cases were
separately examined by Scotch-tape anal swab
for detection of Enterobius wvermicularis. The
cellophane thick smear technique was applied
for the qualitative diagnosis of the above fecal
specimens and Stoll’s egg counting method was
also employed for the quantitative evaluations
before and after treatment.

The positive cases were treated with mebenda-
zole (Korean Patent, supplied by Shinpoong
at the dose of total
600mg, which was divided by 100mg, twice

Pharmaccuticals, Seoul),

daily for three days.

The cases infected with E. vermicularis were
also treated with same dosage schedule. Three
weeks after the last day of the drug adminis-
tration, the stool examinations after treatment
were conducted to evaluate the drug eficacy.
The follow-up study of E. vermicularis infection

was made by anal swab on the 21st day after



treatment.
Adverse effects during and after treatment
were observed only upto 24 hours after the last

administration of mebendazole.
RESULTS

The results of stool examination undertaken
before treatment were shown in Table 1. Both
of the two communities were highly endemic
with soil-transmitted helminthic infections. The
species of hookworms in these areas was iden-

tified as Ancylostoma duodenale through the

previous surveys.

The degree of multiple infections in these two
communities was presented in Table 2, among
followed-up cases.

The
against A. lumbricoides infection was evaluated
and presented in Table 3 and 4. Out of 168 egg
positive cases, 158 were converted to egg nega-
tive (94.5%) on the 21st day after treatment
and the egg reduction rate in 130 cases was
99. 6%.
data collected in two areas in each negative

anthelmintic efficacy of mebendzole

There is almost no difference between

conversion and reduction rates.

Table 1. The results of stool examination before treatment in Pochun and Jinyang Gun,

revealed by cellophane thick smear technique

Pochun Gun

Jinyang Gun

Total

No. Per cent No. Per cent No. Per cent
No. examined 141 147 288
No. of cases with negative 21 14.9% 6 4.1% 27 9.4%
Ascaris lumbricoides 91 64.5% 105 71.4% 196 68.1%
Trichuris trichiura 104 73.8% 109 74.1% 213 74.0%
Hookworm (=A. duodenale) 5 3.5% 28 19.0% 33 11.5%
Trichestrongylus orientalis 1 0.7% 21 14.3% 22 7.6%
Clonorchis sinensis 2 1.4% 62 42.2% 64 22.2%
Metagonimus yokogawai 8 5.0% 0 — 8 2.4%
Hymenolepis nana 2 1.4% 7 4.8% 9 3.1%
Taenia saginata 1 0.7% 0 — 1 3%

0.

Table 2. Analysis of multiple infections of helminths

No. examined: 218

Combinations Helminth(s)

A. lumbricoides
T. trichiura
C. sinensis

Single infection

Double infection

T. trichiura with other

Other combinations

Triple infection

T. trichiura with others

Other combinations

Quadruple infection

T. trichiura with others

Other combinations

Quintuple infection

T. trichiura with others

Other combinations

No. cases Total

19

26 46
1

91 103

12

51 54
3

14 14
0
1 1
0




In case of T. trichiura infection, 213 cases
were treated with recommended dosage of me-
bendazole, only 48 cases were found to be
negative by cellophane thick smears after treat-
ment(Table 3), The negative conversion rates
were 28.0 and 26.69% (average 27.3 per cent)
in two communities, and the egg reduction rate
was 65.5% in average. It was revealed meben-
dazole is almost ineffective against T'. trichiura
infection in the recommended dose, although
the treated cases are all lightly infected, whose
mean E.P.G. was in the range of 300 to 400.

In hookworm infections, follow-up study was
made on 28 out of 33 treated cases to evaluate
the drug efficacy. As shown in Table 3 & 4,
both of the negative conversion and egg reduc-
tion rates were 71.4 per cent and 97.3 per cent

respectively.

Table 3. Cure rate of intestinal helminths in dose of
200mg/day for 3 days of mcbendazole

Helminth No. followed No. cured CUre rate

S T (%)
A. lumbricoides 168 158 94.0
T. trichiura 176 18 27.3
A. duodenale 28 20 71.4
T. orientalis 20 19 95.0
E. vermicularis* 52 48 92.3
C. sinensis 53 1 1.9
M. yokogawai 6 0 -
H. nana 9 4

44.4

* Evaluated by anal swab separately.

Before treatment

Average 95.0 per cent of negative conversion
rate was revealed on 20 followed-up cases in-
fected with Trichostrongylus orientalis (Table
3 and 4).

In cases of E. vermicularis infection, forty-
eight out of 52 positives were found negative
by anal swabs three weeks after treatment.

Sevenly-two cases out of intestinal parasites
infections treated with mebendazole were found
the trematodes,

concomitantly infected with

Clonorchis and Metagonimus. However, the
efficacy of mebendazole upon these two kinds
of trematodes were found to be negligible (Table
3.

The anthelmintic efficacy of mebendazole
against Hymenolepis nana infection was also
examined in nine cases. Four out of 9 cases
were found negative through follow-up examina-
tion three weeks after treatment (Table 3).

One case of Taenia saginata infection was
also found in this study. No eggs were found in
stool examination on the 21st day after treat-
ment, however, no further follow-up study was
made.

During the course of treatment, side effects
were encountered, mainly gastrointestinal troub-
les such as nausea, abdominal discomfort in two
women cases and diarrhea in two children. Some
adult Ascaris worms were expectorated through
mouth and/or nasal opening of six heavily in-
fected cases of children, whose E.P.G. was in

the range from 100, 000 to 200, 000.

Table 4. Egg reduction rate of mebendazole against intestinal helminths

After treatment

3 [ AR ERR*
Helminths (%
No. followed Sum of E.P.G. No. positive  Sum of E.P.G. 7o
A. lumbricoides 130 1, 883,200 5 8,400 99.6
T. trichiura 111 41, 400 69 14, 300 65.5
A. duodenale 22 11,000 3 300 97.3
T. orientalis 8

1,600 0 0 100

* ERR: Egg reducfi;n rate



DISCUSSION

This study also confirmed that mcebendazole
is a satisfactory, broadspcctrum anthelmintic,
cffective on A. lumbricoides, A. duodenale, L.
vermicularis and T'. orientalis in aspects of
negative conversion, and egg reduction rate and
the tolerance of the treated cases. But the
results in cases of T. trichiura infection were
unsatisfactory compared with so many previous
reports which admitted the higher efficacy of
mebendazole against this peculiar nematode
inhabiting in colon.

Pena Chavarria et al. (1973) reported 75%
of cure rate and 99.3% of egg reduction with
three-day schedule against trichuriasis. Sargent
et al. (1974) and Wolle et Wershing (1974)
also obtained G1.39% and 68.29% of cure rates
and more than 879% of egg reduction rales on
trichuriasis patients. Miller ot al. (1974) agreed
on above papers with the same dosage schedule.

Some of the reports were against the above-
mentioned efficacy of mebendazole upon 7.
trichiura infcctions. Yokogawa et al. (1976)
reported that only one of ¢ treated cases turned
to negative and cgg reduction could be obtained
only in 4 cases. Nagalingam et al. (1976) re-
ported that three-day schedule of mebendazole
in the treatment of mild, moderate and heavy
infection cases of T trichiura was insufficient
to obtain the satisfactory cure and good results
were obtained with three courses of repeated
treatments, each course with 100mg twice daily
for three consecutive days.

In this trial, the anthelmintic efficacy of
mebendazole in the treatment of lightly infected
cases with T. trichiura was so unsatisfactory,
with negative conversion rate of 27.3% and egg
reduction rate of 65.5%. Results from the two
villages were almost similar. At the present

study, it was considered that the recommended

dose of mebendazole in the treatment of 7.
trichiura infection is insufficient to obtain com-
plete cure.

The unsatisfactory efficacy of mebendazole
against 1. frichiura infection may be resulted
from strain diffcrence in  susceptibility and
inadequate activity of the drug against this
worm even in the light degree of worm burden,
in the multiple infections with other helminths
in the present study. Since the mebendazole of
Korean product revealed, in general, satisfactory
anthelmintic activity against other intestinal
nematodes, the defects in product may not be
considered as the reason of ineffectiveness on
Trichuris. The strain difference and resistance of
T. trichiura to this drug werc not noted yet. The
multiple infections seemed to influence the drug
efficacy, because 26 single T. trichiura infection
cases showed 42.3Y% of negative conversion rate
and 157 mixed infection cases showed 24, 9%. But
statistically the diffcrence was not significant.

Y¥rom the above considerations, it was thought
that the recommended dose of mebendazole
was insufficient in the complete deworming of
T. trichiura in multiple infected cases with

intestinal helminthes.
SUMMARY

A clinical trial of Korean Patent mebendazole
was undertaken upon some intestinal helminthic
infections in 288 rural Koreans residing in Pochun
and Jinyang Gun, from November to December,
1976. They were examined by the cellophane
thick smear technique, Stoll’s egg counting
technique and/or Scotch-tape anal swab before
and 3 weeks after the treatment. The admini-
stered dose of mebendazole was 600mg, divided
by 100mg, twice daily for 3 consecutive days
disregarding the body weight and the age of
the cases.

It was confirmed that mebendazole is very



effective, broad-spectrum anthelmintic, especially
against Ascaris, Ancylostoma, Vrichostrongylus
and Enterobius infections. Their negative con-
version rate and egg reduction rate were res-
pectively; 94.0 and 99.6 per cent in  Ascaris,
71.4 and 97.3 per cent in Ancylostoma and 95,0
and 100 per cent in Trichostrongylus. The
negative conversion rate in Enterobius was
92. 3 per cent.

The anthelmintic efficacy against T'. trichiura
infection was not satisfatory in spite of low
worm burden (negative conversion rate, 27. 3%,

egg reduction rate, 65.5%).
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