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RESUME

Etude préliminaire de toxicité et de sûreté des gélules de Cempedak, envisagées comme une chimio-
prophylaxie complémentaire du paludisme à Nanga Badau, Kalimantan.

Contexte : L’augmentation des voyages singulièrement en zone d’endémie et l’émergence de parasites résistants aux principaux
médicaments antipaludiques deviennent un problème majeur dans les tentatives de contrôle du paludisme. Dans ces conditions,
le besoin de recherches de nouveaux médicaments utilisables en chimioprophylaxie va en s’accroissant. Les plantes constituent une des
principales sources d’antipaludiques et c’est le cas du Cempedak (Artocarpus Champeden). Cette plante est utilisée empiriquement en
Indonésie comme antipaludique. L’extrait d’écorce de Cemepedak s’est montré efficace in vitro contre Plasmodium falciparum et aussi
in vivo chez des souris infectées par Plasmodium berghei. Dans le but d’utiliser cette plante comme antipaludique, l’extrait d’écorce a
été produit en gélules (Cempedak stem bark ethanol extracts, EEC). On envisage d’utiliser ces gélules comme complément aux autres
molécules pour en augmenter l’efficacité et en même temps pour limiter l’émergence de résistances des parasites. Nos études précédentes
portant sur l’EEC et l’artésunate ont montré que l’EEC était efficace en traitement complémentaire. Des études précliniques et cliniques
ont montré le potentiel de l’EEC comme médicament complémentaire dans le traitement du paludisme sans effets secondaires sur les
fonctions hépatique et rénale.

Méthodes : Il s’agit d’une recherche expérimentale sous la forme d’un essai randomisé. La gélule d’EEC utilisée dans cette étude
a été produite par l’Institut des Maladies tropicales Airlangga en collaboration avec la firme pharmaceutique PT Kimia Farma
Tbk. Chaque gélule contenait 120 mg d’extrait d’écorce de Cempedak. Cette étude se situait dans la zone opérationnelle le long
de la frontière entre l’Indonésie et la Malaisie dans la province de Nanga Badau à Kalimantan, zone d’endémie paludique. Les
sujets inclus étaient 100 soldats du bataillon d’infanterie 315 affectés dans cette région. Ces soldats ont été répartis en trois
groupes. Le groupe I recevait une gélule d’EEC deux fois par jour. Le groupe II recevait seulement une capsule de 100 mg de doxycycline
deux fois par jour. Le groupe III recevait une gélule placébo deux fois par jour. Ces traitements étaient administrés trois jours avant
le départ et 27 jours après leur arrivée en zone d’endémie du 26 juin au 25 juillet 2014. L’efficacité était contrôlée par un examen
microscopique du sang veineux pratiqué tous les trois jours et la toxicité sur les fonctions rénale et hépatique évaluées tous les dix
jours.

Résultats : Les examens microscopiques ont montré que les 100 soldats n’étaient pas infectés par le paludisme. Les fonctions
hépatique et rénale étaient normales dans les trois groupes. Dans le groupe I la moyenne de l’ASAT était de 29,06 ± 9,71 UI/L; le
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INTRODUCTION

Malaria still becomes a problem of infectious disease in
the world, especially in tropical countries. Specific pat-
terns of malaria include the involvement and wide
deployment which do not only rely on the patterns of
agent - host - environment, but there are also varia-
tions of biomolecular, epigenetic, and biosocial affec-
ting global environment system and the decrease of
productive resources in creating better life.

Malaria, a disease caused by protozoa, is currently
spreading in 107 countries with the half population
living in malaria-endemic areas. Each year, malaria is
estimated to infect 300-500 million people worldwide
with a mortality rate of 2.5 million1. In Indonesia, the
prevalence of malaria is quite high. Indonesia was ran-
ked 26th among malaria-endemic countries in the
world with the prevalence of 9.19 per 100 inhabitants.
Indonesian Ministry of Health reported that in 2013
there were 424 malaria-endemic districts out of 522 dis-
tricts. About 45% Indonesian inhabitants are at risk of
contracting malaria2.

The conditions of malaria emerging and spreading in
endemic areas have broad variations including condi-
tions with and without complication. The mortality
rate of malaria due to Plasmodium falciparum infection
without complication is quite low (<0.1%), whereas the
mortality rate increases if there is any disorder in organ
and the erythrocytes infected are > 3%. In cerebral
malaria, the mortality rates are 20% for adults and
15% for children3.

The cases of malaria are widespread due to the global
situation by the increase of travelling between regions
or countries, particularly to malaria-endemic areas,
both for recreation and duty. Indonesian National
Army (TNI) in their history, especially since the New
Order, is always assigned both in domestic areas and
abroad. It indicates high trust from the state and the
United Nations. In certain duties, the target areas are
often malaria-endemic areas. Accordingly, the soldiers
(TNI) are at high risk of being infected and of transmit-
ting malaria. In order to solve, the soldiers who will be
deployed to malaria-endemic areas need drug for
malaria prophylaxis.

Malaria chemoprophylaxis is a drug that provides pre-
ventive effect against malaria, especially for travellers or
soldiers (TNI) who will undergo their duty in malaria-
endemic areas. Antimalarial drugs currently used as pro-
phylaxis are chloroquine, mefloquine, malarone (unvaila-
ble in Indonesia), doxycycline, and primaquine. Most pro-
phylactic regimens can give protection for 75-95% if they
are used properly. However, they are not 100% effective
yet. Other important issues regarding prophylaxis include
the safety level, side effects, especially in long-term use,
and the parasites resistance to antimalarial drugs availa-
ble, such as chloroquine, sulfadoxin-pyrimethamine, and
quinine4. Artemisin-base combination therapy (ACT), a
combination drug recommended by WHO, is even also
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taux moyen d’ALAT était de 31,23 ± 12,21 UI/L, la moyenne de l’urée était de 23,78 ± 4,12 mg/dl et celle de la créatinine de 0,43 ±
0,13 mg/dl. Dans le groupe II, ASAT 29.72+10.01 U/L; ALAT 25.87+12.98 U/L; Urée 20.90+5.26 mg/dL; créatinine 0.37+0.13 mg/dL. Dans le
groupe III, ASAT 30.08+9.71 U/L; ALAT 26.68+7.46 U/L; urée 22.93+5.51 mg/dL; créatinine 0.40+0.12 mg/dL. Les études statistiques n’ont
montré aucune différence significative entre les trois groupes aussi bien dans les mesures au début et en milieu d’expérimentation avec
un p > 0,05.

Conclusion : Les gélules d’EEC se sont montrées sures et sans toxicité, sur les fonctions hépatiques et rénales lorsqu’elles sont
administrées à la dose de 120 mg deux fois par jour dans un but prophylactique.

KEYWORDS: Artocarpus, Stem bark, Prophylaxis, Malaria, Indonesia.
MOTS-CLÉS : Artocarpus, Ecorce, Prophylaxie, Paludisme, Indonésie.
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affected. In addition, several researches reported the
decrease of ACT effectiveness against Plasmodium falci-
parum in Thailand-Cambodia and Thailand – Myanmar
borders. This is evidenced by the delay in the time to the
in vivo clearance of parasites5, 6.

Considering these issues, it is important to perform
research to develop new antimalarial drugs, especially
for obtaining effective, efficient and safe malaria pro-
phylaxis. The development of new drugs for malaria
prophylaxis can be conducted through the exploration
of natural sources, such as plants that are traditionally
used by people as antimalarial drugs. Plants are impor-
tant sources of various biological active ingredients
developed as new antimalarial drugs. Many compounds
of plants are isolated and proved as antimalarials, both
in in vivo and  in vitro7.

Artocarpus champeden Spreng or commonly known as
Cempedak is a medicinal plant empirically used for
treatment of fever, diarrhoea and malaria. Therefore,
research to find the antimalarial activity of Cempedak
stem bark extract has been conducted since 2003.
Moreover, tests on the extract, fractions and active
compounds have been isolated from this plant. The
result showed that cempedak stem bark is active in
vitro and in vivo in inhibiting the growth of malaria
parasites6, 8-12. Recently, phytopharmaca of cempedak
stem bark extract has been developed as malaria drug
by using multicomponent approach with the raw mate-
rial of cempedak stem bark ethanol extracts (EEC), not
a single substance discovery strategy as in modern
medicine13, 14. The extract of cempedak stem bark was
made in the form of capsules produced by Institute of
Tropical Diseases Universitas Airlangga in collaboration
with PT Kimia Farma Tbk. The results of pre-clinical and
clinical tests on the capsules showed that the extract of
cempedak stem bark has potential as an complemen-
tary alternative drug for therapies and can be used as
drug for malaria prophylaxis15. Accordingly, further
research is required to assess the efficacy of cempedak
capsules as chemoprophylaxis. This research is essential,

30International Review of the Armed Forces Medical Services Revue Internationale des Services de Santé des Forces Armées

VOL.
89/4

Simple and extract form of Chempedak Bark.

Preclinical
studies

Clinical
studies

Antimalarial activities
in vivo using mice

infected with
Plasmodium berghei

Antimalarial activities
in vitro using
Plasmodium

falciparum cultures

Alternative complementary
drug in malaria therapy

Malaria prophylaxis

CHEMPEDAK
BARK

EXTRACT

Research Roadmap.

Cempedak Capsules_LARDO.qxp_Mise en page 1  19/12/2016  19:03  Page3



so that immigrants or officers/TNI heading to endemic
areas are expected to use malaria prophylaxis produced
by the nation.

MATERIALS AND METHODS

Materials

EEC capsule, doxycycline capsule and placebo capsule
used in this study were produced by Institute of
Tropical Disease Universitas Airlangga in collaboration
with Indonesia pharmaceutical company, PT Kimia
Farma Tbk. Each EEC capsule contains 120mg of cem-
pedak stem bark ethanol extract, and each doxycycline
capsule contains 100mg of doxycycline.

Clinical Study Design

Methods used in this study were the following: double-
blind, randomization, and the use of placebo-control-
led clinical test. Patients were divided into three dose
groups, namely: Group I (EEC capsule) 2 x 1 capsule per

day, Group II (doxycycline) 2 x 1 capsule per day, and
Group III (placebo) 2 x 1 capsule per day.

The drugs were given 3 days before departure and 27
days after arrival in malaria-endemic area. The resear-
chers involved in this study did not know whether the
patients were placed in cempedak bark extract, doxy-
cycline or placebo group.

This research was approved by the Research Ethics
Committee of Ethics Airworthiness Specification of
Institute for Research and Community Service
Universitas Airlangga with the letter number: 81 6/
UN3.14/LT/2014June 3rd, 2014.

Study subjects

Patients who fulfilled the inclusion criteria were (1) soldiers
of TNI AD who were on duty in Nanga Badau, Kalimantan,
(2) clinically healthy, as supported by laboratory results,
and (3) willing to join this study by signing approval letter
as participants. The exclusion criteria included (1) the sub-
jects having other common medical disorder complication
and processing a treatment other than against malaria, (2),
the subjects having other comorbid diseases, such as dia-
betes, kidney failure, hypertension, cancer and hemor-
rhage, (3) the subjects who stopped following this study.
Each patient had malaria microscopic examination every
three days and venous blood sampling for safety and toxi-
city of drug on liver and kidney functions every ten days in
a month of research.
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Statistical Analysis

Homogenecity test was performed to each group of
research by estimating the required sample size to 100
patients consisting of EEC capsule group (40 patients),
doxycycline group (40 patients) and placebo group (20
patients). The statistical tests used Repeated ANOVA
test, Friedman test and Kruskal Wallis test.

Results of the Study

This study of malaria prophylaxis was conducted for one

month from June 26th to July 25th, 2014. Malaria micro-
scopic examination was performed every three days
from June 26th until July 28th, 2014, while the venous
blood sampling for the safety and toxicity of drug was
done at June 26th, July 16th and July 26th, 2014. The
results of the malaria microscopic examination showed
that there was no soldier contracted malaria.

The results of the study regarding the safety and toxi-
city of the drugs are as follow:
(see Tables 1, 2, 3 and 4)
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GROUP

VARIABLE EEC CAPSULE DOXYCYCLINE PLACEBO

(N = 40) (N = 40) (N = 20) P

MEAN SD MEAN SD MEAN SD

1 AST V1 25.97 8.18 25.38 6.68 25.14 8.11 0.901
2 AST V2 30.64 8.28 27.32 6.54 30.40 9.60 0.907
3 AST V3 29.06 9.71 29.72 10.00 30.08 7.46 0.483

4 ALT V1 24.89 7.11 24.17 5.86 23.33 6.36 0.723
5 ALT V2 27.44 12.62 27.68 16.94 25.90 15.41 0.568
6 ALT V3 31.23 21.21 25.87 12.98 26.68 9.01 0.619

7 BUN V1 25.74 3.78 25.80 3.96 26.57 4.82 0.920
8 BUN V2 24.44 4.16 22.78 5.5 23.77 5.69 0.163
9 BUN V3 23.78 4.12 20.90 5.26 22.93 5.51 0.010*

10 Creatinine V1 0.78 0.10 0.76 0.14 0.76 0.11 0.887
11 Creatinine V2 0.46 0.73 0.44 0.11 0.44 0.11 0.578
12 Creatinine V3 0.43 0.13 0.37 0.13 0.40 0.12 0.055

Repeated Measures Anova or Kruskal Wallis Test
*) p < 0.05 There are at least two different measurements on the variables significantly.

Table 1: Differences in the measurement results of variables in the three groups.

MEASUREMENT RESULTS

VARIABLE V1 V2 V3 P

MEAN SD MEAN SD MEAN SD

1 AST (n=40) 25.98 8.18 30.64 8.28 29.06 9.71 0.115
2 ALT (n=40) 24.88 7.11 27.44 12.62 31.23 21.2 0.636
3 BUN (n=40) 25.74 3.78 24.44 4.16 23.78 4.11 0.103
4 Creatinine (n=40) 0.77 0.10 0.46 0.72 0.43 0.13 0.000*

Repeated Measures Anova or Friedman Test
*) p < 0,05 There are at least two different measurements on the variables significantly.

Table 2: Differences in the measurement results on EEC capsule group.

MEASUREMENT RESULTS

VARIABLE V1 V2 V3 P

MEAN SD MEAN SD MEAN SD

1 AST (n=40) 25.38 6.68 27.32 6.53 29.72 10.00 0.00
2 ALT (n=40) 24.17 5.86 27.68 16.94 25.87 12.98 0.307
3 BUN (=40) 25.81 3.96 22.78 5.50 20.91 5.26 0.000*
4 Creatinine (n=40) 0.76 0.14 0.43 0.11 0.37 0.13 0.000*

Repeated Measures Anova or Friedman Test
*) p < 0,05 There are at least two different measurements on the variables significantly.

Table 3: Differences in the measurement results on Doxycycline group.
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DISCUSSION

Studies of malaria prophylaxis have been reported in
several research journals. Malaria prevention on travel-
lers to endemic areas depends for a part on chemopro-
phylaxis. Although malaria chemoprophylaxis covers
the whole species, malaria prophylaxis of falciparum
and malaria prophylaxis of vivax and ovale need to be
distinguished. Meanwhile, the development of drug
resistance, costs, side effects, and the worsening of pro-
phylactic drug use should be considered. For example,
no current prophylaxis except primaquine is able to
prevent vivax relapses. Based on data of malaria, the
recommendation for revision of chemoprophylaxis use
in low risk areas should be considered16.

Theoretically, malaria prevention is based on the vac-
cine, personal protection, and chemoprophylaxis.
Malaria vaccine is not an approach at this time, espe-
cially for travellers, though several new data on the
progress of this research are obtained. Personal protec-
tion is an important point especially in military, but it
should be improved. Accordingly, chemoprophylaxis
still remains a major factor of malaria prevention.
Personal protection refers to any measurement that
can be used to reduce the risk of mosquitoes bites.
Since Anopheles mosquitoes become attackers at
night, the prevention is relatively easier than the pre-
vention of dengue mosquitoes which attack throu-
ghout the day. The prevention is by using clothes that
cover all parts of the skin after sunset and using repel-
lent that contains about 35% N, N-diethyl-3-methyl-
benzamide (DEET) on skin. The use of insecticides on
clothes can help, while sleeping in mosquito nets or
sleeping the room with AC can give protection. For
foreigners living in endemic areas, eradication of mos-
quito breeding sites around the residence becomes
priority. Appropriate adherence is a measure in decrea-
sing malaria infection, but it cannot rely on the malaria
prevention in the environment if there are huge num-
bers of malaria mosquitoes attacking. Malaria in some
areas in the world is seasonal, and it usually reaches its
peak during the rainy season. Travelling at that time
should be avoided16.

Malaria chemoprophylaxis for travellers in endemic
areas is one of the most complex factors that has chal-
lenging aspect to the tourism health problem. Some of
the advantages and disadvantages are that (a) the risk
of malaria infection and the increased severe of disease

must be faced as the travellers' risk to the drug itself.
Some drugs may have harmful consequences for the
consumers and cause side effects. In some cases, the
trip has to be stopped due to the side effects of the
drug. (b) With the development of resistance to mala-
ria drugs, new drugs that are already available are
usually the result of research at great expense. For tra-
vellers, especially in long-term travel, using the drug
becomes a burden, especially if visiting the area with
minimal malaria risk. (c) There is inadequate chemo-
prophylaxis associated with the terminology of "mala-
ria prophylaxis". In fact, malaria prophylaxis is not a
pan malaria prophylaxis. Travelers using malaria pro-
phylaxis can occur with late-onset of vivax infection.
Although vivax malaria does not cause severe condition,
it is still a significant disease that one of the travellers are
still trying to prevent. In general, despite the agreement
with the travellers to use prophylaxis, they would consi-
der for the next trip. Side effects, clinical benefit calcula-
tion and inadequate prevention of late-onset of vivax
malaria are the main reasons of the low level of adhe-
rence to prophylaxis in the tourism health. Research
conducted by an institution to travellers on post-trave-
ling, various reasons or suggestions (n = 1207) only 15%
undergo adherence to malaria prophylaxis. This results
in the difference between medical recommendation for
malaria and perceptions of patients16.

This research aimed to determine the safety and toxi-
city of EEC capsule for malaria prophylaxis. EEC was
proven as potential complementary drug in malaria
treatment. Several studies of EEC as antimalarial agent
were done. Our previous study showed that several
compounds which isolated from EEC were have inhibi-
tion activities against P. falciparum. A new isoprenyla-
ted flavones, Artopeden A was isolated and reported
to have IC50 0.045 µgmL-1 against P. falciparum 3D7
clone17. Widyawaruyanti (2007) reported two new pre-
nylated flavones and seven known isoprenylated flavo-
noids isolated from stem bark of A. champeden.
Among the compounds isolated, heteroflavanone C
had the most potent inhibitory activity against the
growth of P. falciparum 3D7 clone with an IC50 value of
1 nmol L-1, less than reported for a well known antimalarial
drug chloroquine (IC50 value of 6.3 nmol L-1)18.

Antimalarial activity study of EEC by in vivo models on P.
berghei infected mice which modified to prophylaxis
models was done. The extract was given at a dose of 10
mg/kg mice bw twice a day for three days before infected
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MEASUREMENT RESULTS

VARIABLE V1 V2 V3 P

MEAN SD MEAN SD MEAN SD

1 AST (n=20) 25.14 8.11 30.40 9.60 30.08 7.46 0.066
2 ALT (n=20) 23.33 6.36 25.90 15.41 26.68 9.01 0.005*
3 BUN (=20) 26.57 4.82 23.77 5.69 22.93 5.51 0.156
4 Creatinine (n=20) 0.76 0.11 0.44 0.11 0.4 0.12 0.000*

Repeated Measures Anova or Friedman Test
*) p < 0,05 There are at least two different measurements on the variables significantly.

Table 4: Differences in the measurement results on Placebo group.

Cempedak Capsules_LARDO.qxp_Mise en page 1  19/12/2016  19:03  Page6



with P. berghei and treatment was continued for five days
and combined with artesunat given once a day for three
days after parasite infection occurred. The result showed
that inhibition of parasite’s growth reached 100%19. This
result indicated that there was possibility of EEC to
influence immune response of infected mice and could be
used as complementary antimalarial prophylaxis drugs.

Considering to the potential activity of EEC, then for-
mulation study was conducted to produce EEC capsule
and continued for malaria prophylaxis study. Malaria pro-
phylaxis is determined by the safety and toxicity of drugs.
Based on the monitoring results for one month (June 26 -
July 25, 2014) on 100 soldiers of Battalion 315 Garuda
Bogor in the border of Kalimantan - Malaysia Nanga
Badau, the overall results of malaria microscopic examina-
tion done every three days showed negative blood smear.
While the results of the examination of liver and kidney
functions were good on the EEC capsule, doxycycline and
placebo. The results showed no significant difference
among the three groups, including the early and mid
comparisons with the value of p > 0.05. The table above
showed no significant difference in each measurement
among the three groups of the study, including change in
the measurement of baseline data in each variable with
the value of p > 0.05. An interesting result to view is the
analysis of comparative results of measurements in each
group of BUN and creatinine which shows a decrease
from the baseline in each study group with p < 0.05. It
needs assessment to the factors influencing the decrease
in this parameter.

These results indicated that both of EEC capsule and
doxycycline showed no significant difference and it
suggested that EEC capsule had no toxic effect on liver
and kidney when given within one month.

CONCLUSION

Cempedak capsules (EEC capsule) was safe without any
toxic effects to the liver and kidney functions when
given for one month at a dose of 120 mg twice a day,
and could be used as a complementary drugs for mala-
ria prophylaxis.

SUGGESTION

Further research is needed as malaria prophylaxis
conducted to the assignment of soldiers in high ende-
mic areas.
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ABSTRACT

Background: The increasing rate of travelling especially
to endemic areas and the emergence of malaria para-
sites resistant to current antimalarial drugs become
major problems in malaria control. These conditions

raise the need of research in developing new drugs to
fight malaria, particularly chemoprophylactic drugs.
Plants are the most potential sources of antimalarial
drugs, especially cempedak (Artocarpus champeden). In
Indonesia, cempedak had been used empirically in
malaria treatment. The extract of cempedak stem bark
was known in exhibiting antimalarial activities in vitro
against Plasmodium falciparum as well as in vivo on
Plasmodium berghei infected mice. As an attempt to
develop cempedak plant as an herbal medicine to over-
come malaria, the extract of cempedak stem bark was
formulated and produced in capsules form (cempedak
stem bark ethanol extracts, EEC). These capsules were
intended to be used as a complementary therapy in
increasing the efficacy of antimalarial drugs as well as
in reducing the rise of drugs resistance of malaria para-
sites. Our previous study of complementary therapy of
EEC and artesunate proved that EEC was effective as
complementary drugs in malaria treatment. Preclinical
and clinical studies have shown that EEC had potential
as complementary drugs in malaria treatment and are
safe without any toxic effects to the liver and kidney
functions.

Methods: This study was an experimental research with
a randomized controlled trial design. EEC capsule used
in this study was produced by Institute of Tropical
Disease Universitas Airlangga in collaboration with
pharmaceutical company, PT Kimia Farma Tbk. Each
EEC capsule contained 120 mg of cempedak stem bark
ethanol extract. This study took place in the operatio-
nal task area of Indonesia - Malaysia border at Nanga
Badau Kalimantan as a malaria-endemic area. The sub-
jects treated in this study included 100 soldiers of
Infantry Battalion 315 assigned in that area. These sol-
diers were divided into three groups. Group I was given
one EEC capsule twice a day. Group II was given one
capsule of 100 mg doxycycline twice a day. Group III
was given one placebo capsule twice a day. The drugs
were given to the soldiers three days before departure
and 27 days after arrival in the endemic area, starting
from 26th June to 25th July, 2014. The drugs safety was
evaluated by microscopic studies of venous blood sam-
pling completed every three days whereas the drugs
toxicity was determined by kidney and liver functions
examined every ten days.

Results: The results showed that 100 soldiers were not
infected of malaria based on the microscopic results.
Liver and kidney functions were found to be normal in
all groups. In group I, the AST mean was 29.06 ± 9.71
U/L; ALT mean was 31.23 ± 12.21 U/L; BUN (Blood urea
nitrogen) mean was 23.78 ± 4.12 mg/dL; creatinine
mean was 0.43+0.13 mg/dL. In group II, the AST mean
was 29.72 ± 10.01 U/L; ALT mean was 25.87 ± 12.98 U/L;
BUN mean was 20.90 ± 5.26 mg/dL; creatinine mean
was 0.37 ± 0.13 mg/dL. In group III, the AST mean was
30.08 ± 9.71 U/L; ALT mean was 26.68 ± 7.46 U/L; BUN
mean was 22.93 ± 5.51 mg/dL; and creatinine mean was
0.40 ± 0.12 mg/dL. The statistical analysis found that
there was no significant difference among the three
groups, including the early and mid comparisons of the
research with p value of > 0.05.
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Conclusion: EEC capsule as complementary drugs for
malaria prophylaxis was safe without any toxic effects
to the liver and kidney functions when given for one
month at a dose of 120 mg twice a day.
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