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ABSTRACT 
 

Aims: This research aims to investigate the effectiveness of ethyl acetate extract of endophytic 
fungi isolated Sir G5 from soursop leaf (Annona muricata L.) in vivo breast tumor growth using 
Sprague-dawley (SD) female strains induced by 7,12-dimethylbenz(α)anthracene (DMBA). 
Study Design: This study was an in vivo experiment using a completely randomized design   
method (RAL). 
Place and Duration of Study: This research was conducted from July 2016 to February 2017 in 
Microbiology Laboratory of Biology Research Center, Indonesian Institute of Sciences (LIPI), 
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Cibinong-Bogor, and Research Laboratory of Biochemistry Department of Bogor Agricultural 
University. 
Methodology: Twenty-four female rats were divided into six groups; normal group (administered 
per os (p.o) with aquadest 2 ml for twenty two weeks), negative control (-) DMBA (administered 
intraperitoneal (i.p.) with 20 mg/kg body weight (bw) of 7,12-dimethylbenz(α)anthracene), positive 
control (+) Doxo (administered i.p with 20 mg/kg bw of 7,12-dimethylbenz(α)anthracene and p.o. 
with 2 µg/20 0 g bw of Doxorubicin), DI (administered i.p. with 20 mg/kg bw of 7,12-
dimethylbenz(α)anthracene and p.o. with extract of 20 mg/kg bw isolate Sir G5), DII (administered 
i.p. with 20 mg/kg bw of 7,12- dimethylbenz(α) anthracene and p.o. with 40 mg/kg bw extract of 
isolate Sir G5) and DIII (administered i.p. with 20 mg/kg b.w.of 7,12- dimethylbenz(α)anthracene and 
with 120 mg/kg bw of extract of isolate Sir G5).  
Results: The result showed that body weight rats was not significantly different at each group 
(P>0.05). The quantity and volume of tumor samples from isolat Sir G5 extract treatment groups was 
significantly lower (P<0.05) than negative control DMBA and positive control doxo. 
Conclusion: Overall, it can be concluded that the ethyl acetate extract of endophytic fungi isolated 
Sir G5 from soursop leaf (Annona muricata L.) can inhibit the growth of rat breast tumor particulary 
on the treatment dose DI (20 mg/Kg bw). 
 

 

Keywords: Soursop leaves; endophytic fungi; breast tumor; cancer; rat. 
 

1. INTRODUCTION  
 

Cancer or malignant tumor is a disease 
characterized by the abnormal and uncontrolled 
of cell growth. WHO (2015) stated that the 
second leading cause of death in the world after 
cardiovascular disease among non-infectious 
diseases is cancer [1]. Currently, cancer is the 
cause of the major global health issues that 
should be taken seriously. Based on 
GLOBOCAN data, the International Agency for 
Research on Cancer (IARC), it is known that in 
2012 there are 14.1 million new cases of cancer 
and 8.2 million cancer deaths worldwide [2]. 
 

Breast cancer is the most common malignant 
tumor and the leading cause of cancer death 
among women in the world [3]. Breast cancer is 
a process of abnormal and uncontrolled growth 
of breast cells from breast tissue, usually in 
epithelial cells in the ducts (lining of the milk 
ducts) or lobules as a result of mutations in 
genes responsible for regulating normal cell 
growth and keeping the cells in order stay 
healthy [4]. Pathological Based Registration 
reported that breast cancer has the first rank in 
Indonesia with relative frequency of 18.6% and 
incidence rate of 12 / 100,000 women and this 
number has tendency for increasing from year to 
year [5,6]. 
 
Common treatments for breast tumors includes 
surgery, radiation therapy, drugs prescription 
(which are cyclophosphamide, methotrexate, 5-
fluorouracil, liposomal doxorubicin and 
herceptin), hormonal therapy and biological 
therapy [7,8]. Various obstacles for cancer 

treatments including such as expensive, it’s side 
effects, the length of treatment and very low cure 
rate. This condition triggers the need for an 
alternative treatment of cancer with high 
effectivity and a minimal side effects. The use of 
natural ingredients (herbs) is one effort 
undertaken to develop the preparation of herbal 
medicine. 
 

Natural materials contain potential bioactive 
compounds. These bioactive compounds can be 
obtained from plants and also from several other 
sources of animals, microbes and marine biota 
[9]. It is reported that endophytic microbes known 
as a source for bioactive compounds and 
potential for further development into drugs [10]. 
According to Tan and Zou, endophytic microbes 
can produce bioactive compounds that have a 
similar character with the host due to 
evolutionary genetic exchange [11]. Endophytic 
microbes commonly isolated from natural 
products are fungi compared to bacteria[12]. 
These endophytic fungi uses nutrients from the 
host for their growth, but it does not pathogenic 
for their host [13]. Several endophytic fungi 
species that had been successfully isolated from 
various plant tissues are able to produce 
secondary metabolites that can be used for 
medicine and agriculture products [14]. It is 
known that soursop leaf commonly used as 
traditional medicine for various diseases such as 
cancer [15]. Total of 212 bioactive compounds 
found in soursop plants have been reported. 
Major bioactive compounds found in soursop is 
acetogenin, followed by alkaloids, phenols and 
other compounds such as flavonoids, terpenoids, 
siclopeptide, flavonols triglikocida, phytosterols 
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that have anticancer and antioxidants effects [16-
19]. Soursop leave contains very high 
concencentration of alkaloids followed by 
acetogenin compounds, both have cytotoxic 
properties against cancer cells [20,21]. 
 
Cytotoxic activity of bioactive compound from 
crude extract of ethyl acetate of endophytes fungi 
in soursop leaves showed that endophytes in 
Soursop leaf Sir G5 isolate originated from Garut 
has the most active activity toward breast cancer 
cells MCF-7 with IC50 of 19.20 μg/mL. Based on 
the result of GC-MS analysis of endophytic fungi 
in soursop leaf isolates G5 contains active 
compounds belongs to alkaloid group of 
piperidinone, piperidine, hexadecanenitle which 
have property as anticancer compounds [22]. 
Therefore further research is needed on the 
effectiveness of ethyl acetate extract from 
endophytes fungi in soursop leaf isolate Sir G5 

toward the in vivo growth of breast tumor using 
female white rat strain Sprague-dawley (SD) 
induced by 7.12-dimethylbenz(α)anthracene 
carcinogen (DMBA). 
 

2. MATERIALS AND METHODS 
 

2.1 Cultivation of Endophytic Fungi from 
Soursop Leaf Isolate Sir G5 (Minarni 
Modification) 

 
Isolate of endophytic fungi from sousop leaves of 
Sir G5 genus Phomopsis sp was obtained from 
the previous study [22]. Sir G5 endophytic fungi 
isolate from tilted agar was grown into MGYPA 
medium then incubated for 7 days at room 
temperature. Liquid culture was done in 2 L of 
MGYP media, and incubated at room 
temperature and shaken at 120 rpm for 21 days.  
 

2.2 Extraction of Endophytic Fungi Active 
Compounds in Soursop Leaf Isolate 
Sir G5 

 

Isolates of Sir G5 endophytic fungi that have 
been cultivated for 21 days in MGYPB media, 
then extracted by Maceration method using ethyl 
acetate to extract the bioactive compound. The 
extract was then evaporated using a rotary 
vacuum evaporator, and then concentrated using 
nitrogen gas and stored in the refrigerator. 
 
2.3 Preparation of DMBA Solution [23]  
 
The given DMBA dose was 20 mg/Kg b.w. 
(single doses) [24]. DMBA solution was made at 

volume of 30 mL for once administration with 
concentration 4 mg/Kg b.w. A total of 120 mg 
DMBA powder was added with 10 mL of pure 
olive oil and then dissolved using a sonicator 
until homogen. Further olive oil was added into 
the solution to make a volume of 30 mL. 
 

2.4 Dissolution of Dry Ethyl Acetate 
Extracts of Endophyte Fungi in 
Soursop Leaf Isolate Sir G5 

 
The dry extract of ethyl acetate endophytic fungi 
of Sir G5 soursop leaves obtained was made in 3 
doses,i.e. 20 mg/Kg bw, 40 mg/Kg bw and 120 
mg/Kg bw and  then dissolved completely in 1% 
CMC. 
 

2.5 Experimental Design 
 
This experiment uses physically fit female rats 
Spaque –Dawley strain with characteristics such 
as: no stand fur, pure white color, clear red eyes, 
no mushy stool, normal behavior and active 
move, at age of 7 weeks and with initial body 
weight between 118-133 grams.  A total of 24 
female rats Sprague-Dawley strain aged were 
divided into 6 groups were randomly assigned 
as: Normal group (N) fed with aquadest; DMBA 
group as a negative control, rats induced with 
DMBA carcinogen compound at  20 mg/Kg b.w. 
and fed with aquadest; Doxo group as a positive 
control, rat DMBA was induced with carcinogenic 
compounds at a dose of 20 mg/kg b.w. and 
treated with commercial drug doxorubicin at a 
dose of 2 µg/200 g bw; DI group of carcinogenic 
compounds that rat was induced with a 
carsinogenic compounds at a dose of 20 mg/kg 
and then treated using ethyl acetate extracts of 
endophytic fungi in soursop leaves at a dose of 
20 mg/kg; DII group of rat that was induced with 
DMBA carcinogenic compounds at a a dose of 
20 mg/kg and then treated with ethyl acetate 
extract of endophytic fungi with a dose of 
40mg/kg; DII group of rat that was induced with 
DMBA carcinogenic compounds at a dose of 20 
mg/kg and then treated using ethyl acetate 
extract of endophytic fungi at a dose of 120 
mg/kg. 
 
Carcinogenic solution induction using DMBA was 
administered  by injecting the intraperitoneal part 
of the lower cavity of the rat's abdomen and then 
examined for 45 days until a tumor lump 
appeared. Medication treatment using ethyl 
acetate extract of endophytic fungi isolate G5 
was done orally, by stringing using gastric sonde 
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after the tumor lump appeared, which is on the 
49th day until the end of treatment that is day 
168 (for 18 weeks). Body weight observation was 
conducted once a week starting at adaptaion 
period (before treatment) from – 21 day to 168 
day (the last treatment). 
 

2.6 Tumor Palpation 
 
Palpation examination was done macroscopically. 
The observation consists of recording the 
number of tumors, measuring the diameter and 
the position of the tumor. Palpation examination 
was conducted daily, starts from one day after 
DMBA induction until the end of treatment. The 
data of tumor diameter growth was then 
calculated for the volume of cancer formed by 
using the formula [25]. Volume of tumor (v) = (π 
x L x W2)/ 6, where L and W are tumor diameter 
(L> W). 
 

2.7 Statistical Analysis 
 
The quantitative data from weight measurement, 
tumor count and tumor volume were statistically 
analyzed using the MINITAB version 16 program 
for Windows. Data were analyzed with 
nonparametric statistical analysis method, 
Kruskall Wallis test and followed by Mann 
Whitney's advanced test [26]. The data was 
categorized as different if p <0.05 and not 
significantly different if p> 0.05. 
 

3. RESULTS AND DISCUSSION 
 

3.1 The Growth Weight of the Sprague 
Dawley Rats 

 
An adaptation period of the animals was 
conducted for 21 days before treatment (-21 
day). The weight of rat during the adaptation 
period increased (Fig. 1) and there was no 
significant difference between the treatment 
groups p> 0.05. The effect of carcinogen 
induction and extract administration on 
physiological decline and rat’s body response 
were determined by body weight measurement. 
At day 0 rats were treated with carcinogenic 
solution (DMBA) to develope cancer, while the 
normal group was not treated with carcinogen. DI 
group experienced the weight loss on 21 day but 
not significantly different (p> 0.05) with the other 
treatment groups. On the 28 day, DII group also 
experienced weight loss but not significantly 
different (p> 0.05) with the other treatment 
groups. While the body weight of DMBA, Doxo 

and DIII groups were increased. On the other 
hand, carcinogenic induction did not have a 
significant effect (p> 0.05) to the weight for all 
groups [27]. 
 
Medication was conducted on 42 day.  The DI, 
DII and DIII groups were given endophytic fungi 
extract while the doxo group was given 
commercial drug, doxorubicin. As shown in Fig. 1, 
the body weight increment in rat generally 
fluctuated, starting from the beginning of 
treatment, 42 day until 98 day. On 105 dat DII 
groups started losing weight but did not different 
significantly with DI, DIII, DMBA and Doxo 
groups (Table 1). While the DI group had stable 
weight from the beginning of treatment (day 
42nd) and increased on the day 112. DIII group 
experienced weight lost on days 140 but was not 
significant (p> 0.05). Medication treatment with 
endophytic fungi extract did not have any 
significant effect on the weight loss. 
 
3.2 Number and Volumes of Tumors in 

Treatment Group  
 
Tumor is a swelling or a lump caused by a 
continuously abnormal cell division to form a 
lump. In this study, the highest total tumors were 
found in the DMBA treatment group of 4 small 
tumors which was obtained during surgery with a 
31.07 cm3, followed by a doxo group with 3 
larger tumors than the DMBA group with a 
volume of 38.83 cm

3
, the group The DIII had a 

total of 3 tumors with a volume of 30.43 cm3, 
while the DI group had a total of 2 small tumors 
of 4.87 cm3 (Fig. 2) and the DII group had a total 
of 2 tumors with a volume of 25.96 cm

3
 (Fig. 3). 

 
The experimental group of Doxo, DI, DII and DIII 
had a lower total tumor than the DMBA group 
with a significant difference (p <0.05) against the 
negative control. The doxo group has a lower 
total and volume than the DMBA, DI, DII, and DIII 
groups, since the doxorubicin drug can suppress 
the breast tumor and has been used in the 
treatment of various cancers treatment widely 
[28]. The use of doxorubicin in this study was 
orally administered at a dose of 20 mg/kg bw and 
the total dose did not exceed 550 mg/Kg bw, so 
the less effective of drug absorption was seen 
from the large tumor volume compared to the 
DMBA group as a negative control. It is 
suspected that doxorubicin should be 
administered intravenously as it turned inactive 
when absorbed through digestive tract (applied 
orally) [29]. 
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Table 1. Body weight of rat during treatment (post-carcinogen induction and medication) 
 

Group Weight (Median±STDEV) 
Post carcinogenic induction Medication with extract 

21 dat 28 dat 105 dat 140 dat 
Normal 116.00±10.80

a 
174.50±14.40

a 
213.50±17,30

a 
202.00± 12.60

a 

DMBA 127.50±17.30a 170.5±14.60a 194.00±11.10a 204.00±9.50a 

Doxo 114.50±10.50
a 

165.50±12.60
a 

202.50±14.50
a 

194.50±9.40
a 

DI 130.50±14.30a 156.50±8.8a 175.00±4.70a 189.00±7.0a 

DII 118.00±9.80
a 

174.00±14.40
a 

189.00 ±10.8
a 

195.50±10.3
a 

DIII 119.50±12.50
a 

164.00±10.3
a 

200,50±11.9
a 

193.00±9.10
a 

a 
The same letter shows no significant difference at the 95% level (p> 0.05) 

 

 
 

Fig. 2. (a) Size of tumor present in DMBA group; (b) the smallest tumor size in the DI group 
 

The volume of tumor on the day of necropsy (Fig. 
3) shown that the DI group had the smallest 
average of tumor volume compared to the DMBA 
group. Based on the statistical analysis of the 
tumor volume indicates that there is a significant 
difference in the treatment group (P <0.05), the 
results of a further test of Mann-Whitney'test 
showed that there is a significant difference 
between normal and DI groups against DMBA 
group (P <0.05). Administration of endophytic 
fungi extract at a dose of 20 mg/kg (DI) is more 

effective compared to two other doses of 40 
mg/kg (DII) and 120 mg/kg (DIII) (Fig. 3). This is  
presumably due to the bioactive compounds in 
the Sir G5 endophytic fungi which functions as 
an anticancer belongs to alkaloid derivative such 
as piperidone, piperidine and hexadecanenitrile 
[30]. The active compounds in extracts of 
endophytic are able to suppress the oncogenesis 
development, then alkaloids is also able to 
modulate the signaling pathway key which 
involves in cell proliferation, stimulating 
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Fig. 3. Number and volume of tumor in each treatment group on day of necropsy; 

a
The 

samesuperscript letter showed no significant difference at the 5% test level; n = 3 
 
oncogenes DNA damage, and induces 
apoptosis. Therefore, these active compounds 
may act as an anticancer agent [31]. 
Furthermore, piperidine which is one of the active 
compounds in extracts of endophytic can induce 
apoptosis and increase the percentage of cells in 
G2/M phase of the 4TI cell and induces K562 cell 
to differentiate into macrophages [32,33,34]. 
 

It is known that the alkaloids, also have a 
function as anticancer and antioxidant. However 
an excessive antioxidants in the body causes 
toxic effect.  This is consistent with the results of 
Chen et al, study of p53 inactivation in rat (tumor 
suppressor genes) revealed that the group of 
rats which were given low-dose antioxidant 
(vitamin E) treatment may decrease 
carcinogenesis, while reversing result when the 
rat given high doses [35,36]. Furthermore, the 
results study of Marban (2010) found that the 
basic mechanisms of cancer cell development in 
the body caused by high antioxidant doses 
resulted in excessive inhibition of oxidative 
signals (both in cell cultures and in vivo) [37]. 
Therefore, groups of rats treated with doses of 
40 mg/Kg bw and 120 mg/Kg bw produced larger 
tumor volume each week. Based on the results 
above, it can be concluded that the 
administration of soursop leaves endophytic 
extract in the DI group with a dose of 20 mg/Kg 
bw more effective than DII and DIII. This is 
proven by the small volume of tumors. 
 
4. CONCLUSION 
 

Administration of ethyl acetate extract of 
endophytic fungi in Sir G5 isolate soursop leaves 
can inhibit the growth of breast tumor of Sprague 

Dawley female white rat that is induced with 
7.12-DMBA in effective dose of DI (20 mg/Kg bw) 
indicated by a lower number and volume of 
breast tumor than the group DMBA (negative 
control) and doxorubicin (positive control). 
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