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Abstract
Objective: To investigate the effects of Kebar grass 
(Biophytum petersianum) extract administration to MDA 
serum levels, TNF-α and VEGF expression, and the extension 
of the endometriotic lesions in mice model.

Methods: This study was experimentally designed. It was 
conducted in the Department of Obstetrics Gynecology, 
Faculty of Medicine Universitas Diponegoro and Faculty of 
Veterinary Medicine, Universitas Airlangga. Twenty-one mice 
were divided into three groups: the first group is control of 
7 untreated endometriosis mice model, the second group 
consisted of 7 mice injected with leuprolide acetate 1mg/
kgBW single dose, and the last group consisted of 7 mice fed 
with Kebar grass extract 3mg/day for 14 days. MDA serum 
level was measured by spectrophotometry, TNF-α and VEGF 
expression by IHC using Rammele Scale Index (Immuno 
Reactive Score), whereas the extension of the endometriotic 
lesions was measured using computerize tracing.

Results: Both Kebar grass extract and leuprolide acetate 
administration significantly decrease MDA serum levels 
in endometriosis mice model, compare with the control 
group, (0.09±0.02 nmol, 0.11±0.07 nmol, and 0.30±0.06 
nmol, respectively; p=0.001). TNF-α expression of the group 
treated with Kebar grass extract was lower than leuprolide 
acetate and control group (2.43±1.521%, 4.86±0.458%, and 
7.26±2.898%, respectively; p=0.002). However, there was no 
significant difference in VEGF expression among study groups 
(4.34±2.40%, 5.11±1.95%, and 7.40±3.49% respectively; 
p=0.116). Finally, the extension of the endometriotic lesions 
of the mouse models administered with Kebar grass extract 
and leuprolide acetate was smaller than the control group 
(0 mm2, 4.54±7.75 mm2, and 34.80±13.09 mm2 respectively; 
p=0.005).

Conclusions: Kebar grass extract has the effect of decreasing 
MDA serum levels and reducing TNF-α expression, resulted 
in smaller endometriotic lesions in mice, even though it does 
not affect VEGF expression.

Keywords: biophytum petersianum, endometriosis, 
malondialdehyde, tumour necrosis factor-alpha, vascular 
endothelial growth factor.

Abstrak
Tujuan: Mengetahui efek pemberian ekstrak Rumput 
Kebar (Biophytum petersianum) terhadap kadar MDA 
serum, ekspresi TNF-α dan VEGF jaringan, serta luas implan 
endometriosis pada tikus model.

Metode: Penelitian eksperimental di Departemen Obstetri 
Ginekologi Fakultas Kedokteran Universitas Diponegoro 
dan Fakultas Kedokteran Hewan Universitas Airlangga, 
menggunakan 21 ekor mencit dibagi tiga kelompok, yaitu 
kelompok kontrol mencit model endometriosis yang hanya 
diberi pakan biasa, kelompok kedua diberi injeksi leuprolide 
asetat1mg/kgBB, dan kelompok ketiga diberi ekstrak rumput 
Kebar 3mg/hari selama 14 hari. Pemeriksaan MDA dari 
serum diukur dengan spektofotometri, ekspresi TNF-α dan 
VEGF dari implan endometriosis di peritoneum diukur secara 
IHC menggunakan Immuno Reactive Score, sedangkan luas 
implan endometriosis diukur dengan tracing komputer.

Hasil: Ekstrak rumput Kebar dan leuprolide asetat secara 
signifikan menurunkan kadar MDA serum pada tikus model 
endometriosis, dibandingkan kelompok kontrol (0.09±0.02 
nmol, 0.11±0.07 nmol, dan 0.30±0.06 nmol; p=0,001). 
Ekspresi TNF-α kelompok perlakuan rumput Kebar lebih 
rendah dibandingkan kelompok leuprolide asetat dan 
kontrol (2,43±1,521%, 4,86 ± 0,458%, dan 7,26 ± 2,898%; 
p=0.002). Akan tetapi tidak didapatkan perbedaan ekspresi 
VEGF yang signifikan pada semua kelompok perlakuan 
(4,34±2,40%, 5,11±1,95%, dan 7,40±3,49%; p=0,116). Luas 
lesi endometriosis pada tikus model yang diberi ekstrak 
rumput Kebar dan leuprolide asetat lebih kecil dibandingkan 
kontrol (0 mm2, 4.54±7.75 mm2, dan 34.80±13.09 mm2; 
p=0,005).

Kesimpulan: Pemberian ekstrak rumput Kebar dapat 
menurunkan kadar MDA serum dan mengurangi ekspresi 
TNF-α, serta mengurangi luas lesi endometriosis pada 
tikus model, meskipun tidak mempengaruhi ekspresi VEGF 
jaringan.

Kata kunci: Biophytum petersianum, endometriosis, malon-
dialdehyde, tumour necrosis factor alpha, vascular endothelial 
growth factor



inflammation, angiogenesis, and reduce the 
extent of endometriosis lesions.

METHODS

 This study employs an experimental 
study in mice and has acquired ethical approval. 
The study was conducted in Reproductive 
Endocrinology & Infertility Division Department 
of Obstetrics and Gynecology, Faculty of 
Medicine, Universitas Diponegoro and Faculty of 
Veterinary Medicine of Universitas Airlangga. The 
samples were three months old Balb/c female 
mice weighing 15-20 grams. Twenty-one mice 
were included in the study, which was obtained 
from sample calculations using the equation 
of resources formula.13They were divided into 
three groups, each consisting of seven mice: a 
group of endometriotic mice without treatment 
as the control (C), a group of endometriotic 
mice injected with Leuprolide Acetate (LA), and 
groups of endometriotic rats were fed with Kebar 
Grass Extract (KGE). KGE was processed in the 
laboratory of the Pharmacy Faculty, Universitas 
Diponegoro using an ethanol solvent maceration 
method. Human endometrial tissues were 
obtained from women underwent hysterectomy 
for benign uterine disease, washed twice with 
Phosphate-Buffered Saline (PBS) and mixed as 
crude fragments in PBS with penicillin 200 IU/ml 
and streptomycin 200 μg/ml. Endometrial tissues 
solution 0.1 ml was injected intraperitoneally 
using 16G needle to the mice, followed by 
injection of 0.2 ml cyclosporine-A i.m and 5.4μg 
17β-estradiol i.m on day 1 and day 5.14Starting 
from day fourteenth, the C group received daily 
feed only, whereas the LA group received injection 
of 1 mg/kg BW leuprolide acetate s.c single dose, 
and the KGE group got daily administration of 3 
mg/day Kebar grass extract for fourteen days. All 
mice were sacrificed on day twenty-eighth, using 
ketamine 100 mg/kg BW, while taking blood 
samples from their hearts for malondialdehyde 
(MDA) serum examination by spectrophotometry. 
Mice were killed by cervical dislocation, followed 
by opening the peritoneal cavity to measure 
the area of endometriotic lesions by tracing 
computerized with the Motic Image® software. 
Then, peritoneum with endometriotic lesions was 
sent to the laboratory for immunohistochemical 
examination of Tumor Necrosis Factor Alpha 
(TNF-α) expression by TNFα (52B83): sc-52746 
antibody, and Vascular Endothelial Growth Factor 
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INTRODUCTION

Endometriosis is a common gynecological disease, 
characterized by endometrial tissue growth  out 
side the womb cavity.1 The pathogenesis of 
endometriosis remains unclear and involves 
multifactorial etiologies. Several recent studies 
have shown the Oxidative Stress (OS) is known 
to be associated with this disease. OS increases 
angiogenesis and supports the proliferation of 
endometriosis tissue in the peritoneal cavity.2 
Vascular Endothelial Growth Factor (VEGF) is 
an essential angiogenesis agent involved in 
the development of ectopic lesions and show 
the emergence of many vascularizations. VEGF 
receptor expression is also often found in the 
deep infiltrative endometriosis.3,4 Oxidative stress 
produces reactive oxygen species (ROS), causes 
inflammation which is characterized by recruiting 
lymphocytes and macrophage activation, 
produces cytokines that induce oxidation 
enzyme, and supports endothelial growth, and 
it also plays a vital role in the development of 
endometriosis disease.5–7 Increased ROS in the 
peritoneum causes an inflammatory reaction 
that later may pass through surveillance due 
to immune system dysfunction. Endometriosis 
lesion has anti-apoptotic and pro-proliferative 
properties that let the lesion grow and spread.
Besides, the ectopic endometrial tissue, especially 
in the peritoneum, can survive due to estrogen 
support and resistance to progesterone, as well 
as blood supply formed by angiogenesis.1,7,8

Kebar grass is a medicinal plant that has long 
been used by Papuans empirically to support 
fertility and relieve menstrual disorders such as 
irregular cycles and pain.9As an herbal medicine, 
these plants are a source of phytochemicals that 
generally have potent antioxidant activity, and 
they are believed to play a role in the mechanism 
of antioxidant defense against the OS.10Some 
studies have found that Kebar grass contains 
alkaloid compounds, steroids, flavonoids, 
triterpenoids, glycosides, vitamin E, mineral 
elements and amino acids, which are potential 
sources of antioxidants.11,12

This study examined the endometrioticmice 
model given with Kebar grass extract, compared 
with the mice injected by leuprolide acetate and 
untreated control group. It aims to evaluate 
Kebar grass potency to decrease oxidative stress, 



(VEGF) expression by VEGF(C-1):sc-7269 antibody 
referring to the Rammele Scale Index (Immuno 
Reactive Score).15The data obtained were 
statistically analyzed by SPSS. The differences 
were significant when p<0.05.

RESULTS

MDA Serum Level
The means of MDA serum levels in the C group, 
LA group, and KGE group were 0.30±0.06 nmol, 

TNF-α Expression

Immunohistochemical staining of peritoneal 
tissue in figure 1 shows the lowest intensity of 
TNF-α expression in the KGE group. The means 
of TNF-α expression in peritoneal tissue of 
endometriosis mouse models of the C group, 
LA and KGE group were 7.26±2.90 %, 4.86±0.46 
%, and 2.43±1.52 %, respectively (Table 1). 
The Kruskal-Wallis test resulted in significant 
difference among study groups (p=0.002). The 
Mann-Whitney post hoc test resulted in TNF-α 
expression in the KGE group has significant 
difference compared with the C group (p=0.001) 
and LA group (p=0.001). 

VEGF Expression

Immunohistochemical staining of peritoneal 
tissue in figure 2 shows the lowest intensity of 
VEGF expression in the KGE groups. The means 
of VEGF expression on peritoneal tissue of 
endometriosis mouse of the C group, LA group, 
and KGE group were 7.40±3.49 %, 5.11±1.95 % 
and 4.34±2.40 %, respectively(table 1).From the 
ANNOVA test, there was no significant difference 
among study groups (p=0.116).

0.11±0.07nmol, and 0.09±0.02nmol, respectively 
(table 1), the non-parametric analysis by Kruskal-
Wallis test resulted in significant difference 
among study groups (p=0.001). The Mann-
Whitney post hoc test showed the MDA serum 
levels of the mice in LA group and KGE group 
were significantly lower compared to the C group 
(both p = 0.001), and the MDA serum level of the 
KGE group was not significantly different from 
the LA group (p = 0.80).

MDA TNF-α VEGF

Mean±SDGroups Mean±SD Mean±SDP-value* P-value* P-value*

0.30±0.06
0.11±0.07
0.09±0.02

C
LA
KGE

7.26±2.898
4.86±0.458
2.43±1.521

7.40±3.49
5.11±1.95
4.34±2.40

0.001 0.002 0.116

Table 1. MDA Levels, TNF-α and VEGF Expression of Endometriosis Mouse Models

*Kruskal-Wallis test, **Oneway ANOVA test

Figure 1. Histochemical immunostaining of TNF-α expression. 
C: Control group; LA: Leuprolide acetate group; KGE: Kebar grass 
group. (Nikon H600L microscope; 300 megapixel DS camera; black 
bar: 10μm).

Figure 2. Histochemical immunostaining of VEGF expression.
C: Control group; LA: Leuprolide acetate group; KGE: Kebar grass 
group. (Nikon H600L microscope;  300 megapixel DS camera; black 
bar: 10μm).
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Endometriotic Lesions Extension

The mean of endometrial lesion areas in mice 
peritoneal tissue in the C group was 34.80±13.08 
mm2, LA group was 4.54±7.75 mm2, and there 
was no lesion was seen in mice peritoneum of the 
KGE extract group (table 2). The Kruskal-Wallis 
test showed significant difference among study 
groups (p=0.001), and Mann-Whitney post hoc 
test revealed the mean of endometrial lesions 
area in both KGE and LA group were significantly 
different compared to the C group (p=0.001), 
and there was no significant difference between 
KGE and LA group (p=0.383).

DISCUSSION

 Endometriosis is a chronic disease 
characterized by growth and proliferation of 
endometrial tissue outside the womb cavity.1,16 
Currently, various studies have shown the role 
of oxidative stress and antioxidants in the 
pathogenesis of endometriosis.17Kebar grass is 
one of Indonesia's medicinal plants originally 
from Papua and traditionally used as fertilizing 
support. It is also believed to treat menstrual 
disorders such as irregular cycles and menstrual 
pain.9,11 Kebar grass extract contains biflavones 
and flavonoids that may increase the conversion 
of estradiol to estrone, inhibit aromatization 
activity, and induce apoptosis in cancer cells and 
endometriosis. Kebar grass also contains vitamin 
C, vitamin E and other compounds with natural 
antioxidant activity.12 Kebar grass may have an 
essential role in the reproductive system because 
of its secondary metabolite from flavonoids, which 
belongs to plant hormones (phytohormones) 
that can affect reproductive hormones.11

The results are relevant to another study, 
where the researcher gave 24mg/day curcumin 
supplements for 14 days as an antioxidant in 
endometriosis mice, they found lower ovarian 
MDA titers than the control group.18Another 

study provided vitamin C 500 mg/kg every two 
days intravenously to endometriosis mice found 
a smaller proportion of endometriosis implants 
than the control group.19

TNF-α expression in Kebar group, had a 
significant difference compared with the control 
group and leuprolide group.  Vitamin C and 
vitamin E in Kebar grass extract may be potent 
anti-inflammatory to decrease biomarkers 
like TNF-α. The study results correspond with 
another study that administered a combination 
of vitamin E 1000 mg/day and vitamin C 1000 IU/
day for four weeks to the elderly who had fasting 
glucose disorder. They found decreased levels of 
isoprostane-8 and TNF-α.20

Kebar grass contains flavonoids and vitamin E. 
Some studies show that flavonoids and vitamin E 
can reduce the release of in vitro VEGF.21 Another 
study used phytopharmaca containing isoflavone 
genistein for six months to patients with 
endometrial hyperplasia and found a significant 
reduction in VEGF, EGF, and TGFB expressions.22 

Similarly, another phytopharmaca study found 
that isoflavone may have an anti-estrogenic effect 
and was able to reduce VEGF level in endometrial 
cell culture. Higher isoflavone dose and more 
prolonged incubation tend to decrease the 
VEGF-A level.23The results of this study indicate 
a real difference of VEGF expressions among all 
study groups. However, based on the analysis, 
the differences were not significant. Even though 
the results were not significantly different, we 
tried to identify the reason by kept on post hoc 
test. Negative 95% CI in post hoc Bonferroni test 
showed insignificant difference as the result of 
a small number of samples. Further research is 
needed by carrying more samples and examining 
other angiogenesis markers.

This study showed that both of Kebar grass 
extract and leuprolide acetate had a better effect 
in reducing endometriosis lesions compared to 
the control group. The results were similar to a 
study that investigated changes in the pattern of 
inflammatory reactions, microvessel density and 
apoptosis of collected tissue from women with 
endometriosis, adenomyosis and uterine myomas 
treated with Gn-RH a, suggesting that leuprolide 
acetate results in decreased tissue inflammation, 
angiogenesis, and endometriotic lesions area.24 
Kebar grass extract contains vitamin C, vitamin 

Table 2. The Area of the Endometriotic Lesions in 
the Mice Peritoneum

Lesions

Mean (SD) P-value*

C
LA
KGE

*Kruskal-Wallis test

34.80±13.09
4.54±7.75
0.00±0.00

0.001

Groups
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E, and isoflavones which have potent antioxidant 
effects of reducing oxidative stress that occurs in 
the pathogenesis of endometriosis.25–27 Besides, 
a study found that a combination of vitamin E 
1200 IU and vitamin C 1000 mg daily given to 
endometriosis patients for eight weeks can 
reduce the degree of pelvic pain.28 Kebar grass 
also contains daidzein phytohormone in high 
concentrations can reduce the risk of advanced 
endometriosis by interacting with estrogen 
receptors.29

This research has some limitations. Firstly, 
the research was applied to the experimental 
animal due to the absence of toxicity test against 
Kebar extract. Secondly, treatment given to 
each group used different ways that may affect 
the pharmacological treatment and the body's 
response of the mice. The study also did not 
combine Kebar extract and leuprolide acetate, 
so it did not answer whether Kebar grass can 
strengthen the therapeutic effect of leuprolide 
acetate on endometriosis in mice. However, the 
overall results of this study show that Kebar 
grass extract has a good effect on endometriosis 
disease. Thus, further investigation is needed 
to be conducted to consider Kebar grass as an 
indigenous Indonesian medicine that can be 
used as an alternative therapy for endometriosis.

CONCLUSION

The administration of Kebar grass extract 
resulted has decreased of MDA serum level and 
reduced TNF-α expression, resulted in smaller 
endometriotic lesions in endometriosis mice, but 
it does not affect on VEGF expression.
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