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ABSTRACT

The objective of the study was to evaluate the oral acute toxicity of Brucea javanica Merril extract on
both Male and Female DDY-Mice. Brucea javanica leaves function as a cytotoxic, anti-diarrhoea, etc.
Brucea javanica leaves extract was administered orally for the first 24 hours at various dose levels (562.5
mg/kg bw (body weight), 1125 mg/kg bw, 2250 mg/kg bw, and 4500 mg/kg bw) to determine the
toxicity effects. The treatment groups were compared to the normal control. Vital organs (liver, heart,
lymph, lungs, etc) and body weight were analyzed to study the toxicity. LDsp was determined using
Reed and Munich formula. Vital organs average weight showed no difference between the control
group and the treatment groups from the lowest dose until the highest dose. In addition, the body
weight data showed no difference between the control group and the treatment groups. LDso for Brucea
Javanica extract using Reed and Munich formula was 1003.65 mg/kg bw. The result of the study

showed that the extract was categorized as “slightly toxic”.
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BACKGROUND

The tree plant Brucea javanica Merril is a
member of the Simaroubaceae family, which is
known for its medicinal value to some Asian
countries. This plant is an evergreen shrub
distributed from Southeast Asia to Northern
Australia. The fruit of this plant has been used in
the traditional medicine of Indonesia and China
[1, 2]. In Indonesia, the fruit is known as “Buah
Makassar” and has demonstrated anti-malaria,
anti-pyretic, and homeostatic effects. In China,
the fruit is known as “Ya-Tan-Tze” and is used
to treat malaria and amoebic dysentery and as an
insecticide [3] and anti-cancer [4]. The isolation
of the indole alkaloid canthin-6-one from Brucea
sp. has been reported by some workers [5,3]. The
compound and  its  hydroxylated  and
methoxylated derivatives have demonstrated
cytotoxic effects and marked activities against
malaria, leukemia, carcinoma, keratinocytes of
guinea-pig ear, and bacteria [4].

Previous investigations on the chemical
constituents of B. javanica have focused mainly
on the fruit and seeds and have found its major
constituent, namely quassinoids, which are
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the bitter principle of many species in the family
of Simaroubaceae. Quassinoids from B. javanica
have been documented with a wide spectrum of

biological effects, such as having potential
antibabesial, anti-HIV, antimalarial,
antitubercular, antitumor, cancer chemo-

preventive, and cytotoxic activities. Research on
other parts of B. javanica is limited, but
apotirucallanetriterpenoids ~ and  b-carboline
alkaloids occur as major consti-tuents besides the
quassinoids.

Considering both the ethnobotanical and
pharmacological applications of the plant, the
aim of this study was to investigate the possible
acute toxic effects of the aerial parts of the plant
in mice using vital organs weight parameter.

MATERIAL AND METHODS

Preparation of Extracts

Dried Brucea javanica leaves were macerated
with Et-OH before evaporated.

Experimental Animals

Male and female DDY mice weighing 25-30 g
and eight-week old were obtained from our
laboratory. All of them were maintained in a
controlled environment condition of temperature
(24+1°C) in alternative 12 highlight/dark cycles
and were fed on standard diets with a regular
supply of water and libitum.
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Acute Toxicity Study and LDsy
Determination

The animals were divided into five groups
each consisting of ten male and female.
Treatment groups received the extract orally in a
single dose with varied dose (562.5 mg/kg bw
(body weight), 1125 mg/kg bw, 2250 mg/kg bw,
4500 mg/kg bw), while the control group
received a vehicle. The animals were observed
for 14 days after the administration. The animals
that died within 14-day period were subjected to
necropsy. All of the mice were weighted daily
and sacrificed on day 15 after the administration,
and then the vital organs including heart, liver,
lungs, kidneys, spleen, adrenal, gastric, and sex
organs were grossly examined. The analysis of
LDso was evaluated using the Reed and Munich
Method [0].

Statistical Analysis

Data obtained were expressed as a mean and
standard deviation. Statistical significance was
determined using one-way analysis of variance
(Anova) and least significance difference (LSD)
test. P values less than 0.05 were considered
significant.

RESULT AND DISCUSSION

The oral administration of Brucea javanica
leaves extract in doses ranging from 562.5 mg/kg
bw to 4500 mg/kg bw did not produce
significant changes in behavior, breathing,
cutaneus effect, sensory nervous system
responses, and gastrointestinal effects in male
and female mice [data not shown]. These effects
were observed during the experimental period [2
hours after the oral route]. During the 14 days
after the oral administration, there were 26
deaths in both male and female groups and at the
highest dose (4500 mg/kg bw), there was 26%
mortality. The alteration of body weight gain and
organ weights of the treatment groups compared
to the control group would reflect the toxicity of
the substance [7]. Significant difference in organ
weights between the treatment and control group
may occur in the absence of any morphological
changes [8]. However, there were no significance
difference in organ weight showed with the
result of the statistic analysis in which p=0.05.
Vital organ body weights both in male and
female mice were recorded as shown in figure 1
and figure 2. Neither body weight nor vital
organs weight of the treated mice was
significantly changed relative to the control

group. Gross examination of the vital organs
revealed no pathological abnormality relative to
the control group based on the macroscopic
observation (data not shown). Size, tumors,
olours, and textures are parameters that observed
in macroscopic observation.
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Figure 1. Organ Weight of Male Mice in the Acute
Toxicity Study of the Brucea javanica ILeaves
Extract. Group 1: Normal control, Group 2 :
Treated group with dose 562.5 mg/kg bw,
Group 3 : Treated group with dose 1125 mg/kg
bw, Group 4 : Treated group with does 2250
mg/kg bw, Group 5 : Treated group with dose
4500 mg/kg bw.
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Figure 2. Organ Weight of Female Mice in The Acute
Toxicity Study of The Brucea javanica Leaves
Extract. Group 1: Normal control, Group 2 :
Treated group with dose 562.5 mg/kg bw,
Group 3 : Treated group with dose 1125 mg/kg
bw, Group 4 : Treated group with does 2250
mg/kg bw, Group 5 : Treated group with dose
4500 mg/kg bw.

The median lethal dose (LDsg) obtained from
the Reed Munich method [6] was 1003.65 mg/kg
bw for both male and female mice. The result
showed that Brucea javanica leaves extract is
sligthly toxic for oral administration. Slightly
toxic means that temporary minor injury will
result from contact with, or absorption of, a
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small to moderate amount by a healthy adult.
Larger quantities of exposure could, however,
cause greater damage. Mice and humans have
similarity, which is both of them are mammals. If
the extract is slightly toxic in mice, hopefully so
is in human. The others antimalarial drugs which

are slightly toxic are Amodiaquine (L.Dsy 550
mg/kg in mouse, oral) [9] and Quinacrine (LDso
1000 mg/kg in mouse, oral) [10].

CONCLUSION

A single oral dose of 562.5, 1125, 2250, and
4500 mg/kg bw of Brucea javanica leaves extract
are unable to induce acute toxic effects although
there were 26 deaths occurred during the
experimental period. LDso calculated using the
Reed Munich Method is 1003.65 mg/kg bw for
both male and female mice. The data on the
acute toxicity study indicates that Brucea javanica
is mild toxic for oral administration. In
conclusion, Brucea javanica Merril extract with
LDso 1003.65 mg/kg (mouse, oral) used in this
study is possible to be developed as a future
drug, because the damage to the body caused by
this extract is minor and not permanent,
considering the dose.
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