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Objective: To analyze the effects of Labisia pumila (L. pumila) extract on the markers of
oxidative stress in ovariectomized rats.
Methods: Twenty-ﬁve female Wistar rats were divided into ﬁve treatment groups
(n = 5): the control group, the ovariectomized group, the ovariectomized group treated
with L. pumila extract of various doses (10 mg/kg, 20 mg/kg, and 40 mg/kg). L. pumila
extract was administered daily for 8 weeks.
Results: The levels of malondialdehyde and superoxide dismutase (SOD) were subjected
to spectrophotometric analysis. Serum levels of malondialdehyde and SOD were
signiﬁcantly higher in the group of rat model of post-menopausal osteoporosis than that
of the control group (P < 0.05). All doses of L. pumila administered signiﬁcantly
decreased the serum levels of malondialdehyde relative to the group of rat model of postmenopausal osteoporosis, reaching the levels comparable to those of the control group
(P < 0.05). The second dose of L. pumila signiﬁcantly decreased the levels of SOD
relative to those of the group of rat model of post-menopausal osteoporosis, although it
did not reach the levels of SOD of the control group (P < 0.05).
Conclusion: The ethanol extract of L. pumila normalizes lipid peroxidation in the rat
model of post-menopausal osteoporosis via the mechanism of endogenous antioxidant
replacement.
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1. Introduction
Osteoporosis is characterized by the loss of bone mass and
micro-architectural deterioration of bones, leading to bone
fragility and increased risk of fracture [1]. Pathophysiology of the
ovary-related loss of bone mass is complex; it cannot be
explained simply by the increase in bone resorption or decreased
bone formation [2]. Bone homeostasis is affected by a reduction
in antioxidant defenses against oxidative stress along with
increased reactive oxygen species. At the cellular level, a
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defect in bone remodeling caused by oxidative stress is
associated with reduction in osteoblasts and osteoclasts as well
as reduction in bone formation accompanied by increased
apoptosis of osteoblasts and osteocytes [3,4]. The model of
bilateral ovariectomy resembles accelerated bone loss in
postmenopausal women, which is underlain by estrogen
deﬁciency [5]. Bilaterally ovariectomized animals showed an
increase in osteoclastic bone resorption and reactive
osteoblastic bone formation with the net result of a loss of
bone mass [6]. Previous studies demonstrated that the
ovariectomized rats had an increase in lipid peroxidation and
hydrogen peroxide and a decrease in antioxidants and
antioxidant cofactors [7–9].
Labisia pumila (L. pumila) is a plant commonly found in
Southeast Asia. In Southeast Asia communities this plant
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decoction is used as a health supplement by boiling the roots,
leaves, or whole parts of the plant for irregular menstruation,
menstrual pain, inducing labor and a tonic for the vagina walls
after childbirth [10,11]. Other studies have evaluated the
antioxidant contents and beneﬁts of L. pumila in rat model of
ovariectomy [12–14], but no studies on the control of oxidative
stress in the rat model of osteoporosis due to estrogen
deﬁciency. Hence, the purpose of the present study was to
analyze the effects of L. pumila extract on oxidative stress in
ovariectomized rats.

2.5. Analysis of malondialdehyde (MDA) and
superoxide dismutase (SOD)
Analysis of serum levels of MDA and SOD was performed
according to the protocol in previous studies [18].

2.6. Ethics
This study passed the ethics review of the Ethics Committee
of the Faculty of Medicine, Brawijaya University Malang of
East Java, Indonesia.

2. Material and methods
2.7. Statistical analysis
2.1. Subjects
Twenty-ﬁve female Wistar rats, aged 3–4 months and body
weight of 150–200 g, were used as the subjects of this study.
After acclimatization to the laboratory conditions, they were
randomly divided into ﬁve treatment groups: the control group,
the ovariectomized group and the ovariectomized group
administered with L. pumila extract of various doses (10 mg/kg,
20 mg/kg, and 40 mg/kg). L. pumila extract was administered
for 8 weeks. Dosage was determined on the basis of previous
studies stating that the dose with no adverse effects for L. pumila
was 50 mg/kg [15]. In the course of the study rats were reared
under conditions of 12 h of light and 12 h of dark at room
temperature of 24  C. In addition, rats were given standard
laboratory feed and access to water ad libitum. All research
procedures were performed under the ethical guidelines for
experimental animals and passed the ethical review of the
Research Ethics Committee, Medicine Faculty of Brawijaya
University Malang, East Java, Indonesia.

2.2. Procedures for ovariectomy
After anesthesia with ketamine (50 mg/kg) and xylazine
(8 mg/kg), twenty rats of the ovariectomized group were subjected to bilateral ovariectomy through a ventral incision. In
addition, ﬁve rats were subjected to sham surgery [16]. After
ovariectomy, wound care was carried out for 10 d and then
treatment was given.

All data were presented in mean ± SD. Differences in the
levels among treatment groups were analyzed by ANOVA using
SPSS 16.0 statistical package. A P value of <0.05 was considered as statistically signiﬁcant difference.

3. Results
Figure 1 presents the serum levels of MDA in each experimental group. Serum levels of MDA were signiﬁcantly higher in
the group of rat model of post-menopausal osteoporosis
compared to those of the control group (P < 0.05). All doses of
L. pumila signiﬁcantly reduced the serum levels MDA relative to
those of the group of rat model of post-menopausal osteoporosis,
reaching the levels comparable to those of the control group
(P < 0.05).
Figure 2 presents the serum levels of SOD in each experimental group. SOD levels were signiﬁcantly higher in the group
of rat model of post-menopausal osteoporosis than those of the
control group (P < 0.05). Of the three doses, the second dose of
L. pumila signiﬁcantly lowered SOD levels relative to those of
the group of rat model of post-menopausal osteoporosis,
although it did not reach the levels of SOD of the control group
(P < 0.05).

2.3. Extract preparation
L. pumila in dry conditions was cut into small pieces and then
crushed in a blender and sieved to separate the rough from ﬁne
particles. The extract of L. pumila was prepared by using the
maceration method in which 100 g of L. pumila powder is
soaked in 900 mL of 96% ethanol for 5–7 d while stirring occasionally. The soaked extract of L. pumila was put into the
rotavapor until the ethanol solution separates from the active
substance. The concentrated extract was then weighed and
diluted with distilled water [17]. The ethanol extract of L. pumila
was administered in accordance with the dosage using an oral
feeding tube to the ovariectomized rats.

2.4. Serum collection
At the end of the study, all the rats were anesthetized and
their blood was collected from their hearts by cardiac puncture.
Furthermore, the blood was centrifuged to obtain serum.

Figure 1. Malondialdehyde level in serum of control and experimental
groups.
Note: aP < 0.05 in comparison with control (untreated) group; bP < 0.05 in
comparison with ovariectomized rats (OVX) group; OVX + LP: ovariectomized rats treated by Labisia pumila (ng/mL).
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osteoporosis through the mechanism of endogenous antioxidant
replacement.
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Figure 2. Superoxide dismutase level in serum of control and experimental
groups.
a
P < 0.05 in comparison with control (untreated) group; bP < 0.05; in
comparison with OVX group; OVX + LP: ovariectomized rats treated by
Labisia pumila (U/mL).

4. Discussion
Under normal conditions, reactive oxygen species (ROS) will
be neutralized efﬁciently by cellular antioxidant defense mechanisms. In many conditions, there is an imbalance of ROS
production and antioxidant defenses, leading to cellular
destruction and dysfunction [19]. The present study showed that
the levels of MDA, the marker of oxidative damage, increased
signiﬁcantly in the groups of rat model of post-menopausal
osteoporosis relative to those of the control group (P < 0.05).
This suggests that ovariectomy induces lipid peroxidation
caused by a systemic increase in oxidative stress. All doses of L.
pumila administered signiﬁcantly decreased the serum levels of
MDA relative to the group of rat model of post-menopausal
osteoporosis, reaching the levels comparable to those of the
control group (P < 0.05). This shows that L. pumila is capable of
repairing oxidative damage [19,20].
The levels of SOD were signiﬁcantly higher in the group of
rat model of post-menopausal osteoporosis than those of the
control group (P < 0.05). This ﬁnding indicates that under
conditions of osteoporosis-induced oxidative stress, there is
endogenous antioxidant compensation in the form of increased
levels of SOD. Depending on the levels of ROS, a variety of
transcription factors sensitive to changes in the redox status
will be activated and will coordinate certain biological responses. Low levels of oxidative stress induce Nrf2, a transcription factor implicated in transactivation of genes that
encode enzymatic antioxidant activity [21]. Of the three doses,
the second dose of L. pumila signiﬁcantly lowered SOD
levels relative to those of the group of rat model of postmenopausal osteoporosis, although it did not reach the levels
of SOD of the control group (P < 0.05). We speculated that the
antioxidant levels of L. pumila will replace SOD to reduce
oxidative stress. This mechanism will restore SOD levels to the
basal levels. Previous studies showed that L. pumila acts as an
antioxidant, which is played by ﬂavonoids, ascorbic acid, betacarotene, anthocyanin and phenolic compounds [19,20].
Additionally, previous studies also demonstrated the activity
of SOD in L. pumila [22].
In conclusion, the ethanol extract of L. pumila normalizes
lipid peroxidation in the rat model of post-menopausal
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