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Abstrak 
 

Tujuan penelitian ini adalah untuk meneliti aktivitas antikanker ekstrak etanol 70 % daging buah Mahkota dewa (Phaleria macrocarpa 

(Scheff.) Boerl.) dengan menggunakan tumor payudara mencit C3H yang diinduksi dengan cara transplantasi. Tigapuluh dua mencit C3H 

dibagi secara acak menjadi 4 kelompok,  yaitu 1 kelompok kontrol dan 3 kelompok yang mendapat ekstrak etanol daging buah Mahkota dewa 

masing-masing 20,40, dan 80 kali dosis manusia, diberikan secara oral melalui sonde lambung runtuk selama 30 hari, setelah transplantasi 

tumor . Berat mencit dan volume tumor diukur dua kali seminggu. Berat tumor ditimbang setelah hewan coba dimatikan (menggunakan eter), 

lalu difiksasi dengan formaldehid untuk pembuatan preparat histopatologis. Aktivitas proliferasi sel tumor dinilai dengan menghitung  butir 

AgNOR setelah pewarnaan dengan perak nitrat koloidal. Apoptosis dinilai dengan pewarnaan Tunel, dan luas daerah nekrosis dinilai dengan 

pewarnaan hematoksilin eosin. Hasil penelitian ini memperlihatkan bahwa tidak ada perbedaan bermakna dalam volume tumor, berat tumor, 

nilai AgNOR, dan luas daerah nekrosis antara kelompok kontrol dan  ketiga kelompok yang mendapat ekstrak etanol daging buah Mahkota 

dewa (p>0,05), tetapi indeks apoptosis meningkat secara bermakna pada kelompok D3 (ekstrak Mahkota dewa 80 kali dosis manusia) 

(p<0,05). Dari penelitian ini disimpulkan bahwa ekstrak etanol  daging buah Mahkota dewa 20,40,dan 80 kali dosis manusia, yang diberikan 

secara oral setelah transplantasi tumor untuk selama 30 hari, tidak menghambat pertumbuhan tumor payudara mencit C3H yang diinduksi 

dengan cara transplantasi, tetapi apoptosis meningkat pada kelompok yang mendapat ekstrak etanol daging buah Mahkota dewa 80 kali 

dosis manusia. (Med J Indones 2006; 15:217-22)    

 
 

 

Abstract 
 

The objective of this study is to investigate the anticancer activity of 70 % ethanol extract of Mahkota dewa fruit pulp Phaleria 

macrocarpa (Scheff.) Boerl. using C3H mouse mammary tumor induced by transplantation. Thirty two C3H mice were devided into 4 

groups i.e. control and 3 groups of mice treated with ethanol extract of Mahkota dewa fruit pulp  with the dose of  20, 40, and 80 fold 

human dose respectively, given orally by gastric tube  after tumor transplantation for 30 days. Body weight and tumor volume 

measured twice a week. Tumor weight was measured after the animal was sacrificed, then fixed in formaldehyde for making 

histopathological preparation. The proliferation activity of tumor cells were examined by counting the AgNOR deposits detected after 

colloidal AgNOR staining. Apoptosis was assessed by mean of Tunel staining, and the width of necrotic area was identified by 

hematoxyllin eosin staining of the histological specimen. The results of the study showed that there were no statistical differences in 

tumor volumes, tumor weights, AGNOR values, and the necrotic area among control and the three treated groups (p>0,05), but 

apoptosis index significantly increased in the D3 (Mahkota dewa extract of eighty fold human dose) group (p<0,05). It was concluded 

that ethanol extract of Mahkota dewa fruit pulp at the dose of 20,40, and 80 fold human dose  given orally after tumor transplantation 

for 30 days, did not inhibit the C3H mouse mammary tumor growth induced by transplantation, but  the increased apoptosis was found 

in the group receiving ethanol extract of Mahkota dewa fruit pulp at the dose of  80 fold human dose. (Med J Indones 2006; 15:217-22)    
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Until now, cancer is still being a health problem in the 

world. In Indonesia, according to Household Health 

Survey / Survei Kesehatan Rumah Tangga (SKRT) 

2001, the mortality rate caused by cancer is 4.9% in 

1995 and it becomes 6.0% in 2001. Cancer is on the 

5
th
 rank as the cause of mortality.

1 
Breast cancer is the 

2
nd

 most common malignancy in women after the 

cervical cancer i.e. of 24.97%.
2 
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Modern / synthetic anticancer drug available at present is 

usually expensive and it may cause severe adverse 

reaction, such as nausea, vomiting, diarrhea, alopecia, 

and bone marrow depression. Therefore, herbal 

medicine has become an alternative in cancer therapy. 

Herbal medicine is usually being used because it is 

less expensive, simply available, and it is believed as 

a safe and effective medicine.  

 

One of herbal medicine that has been empirically used 

by a part of Indonesian community for cancer treatment 

is Mahkota dewa fruit pulp (Phaleria macrocarpa 
(Scheff.) Boerl). Some in vitro studies indicate that 

Mahkota dewa may inhibit HeLa and leukemia cell 

growth.
3,4,5 

 

For those reasons mentioned above, this study is 

aimed to investigate whether Mahkota dewa has in 

vivo anticancer activity in experimental animals. 

 

The objective of this study is to investigate the 

anticancer activity of ethanol extract of Mahkota 

Dewa fruit pulp (Phaleria macrocarpa (Scheff.) Boerl), 

using in vivo experiment model of  C3H mouse 

mammary tumor induced by transplantation. 

 

Hypothesis 

Ethanol extract of Mahkota Dewa fruit pulp may 

inhibit the growth of C3H mouse mammary tumor 

induced by transplant method. 

 

 

METHODS 

 

Study design 

This study is a controlled in vivo experimental study 

using C3H mice as the experimental animal.  

 

Study method 

Mice (Mus musculus L.) of C3H strain were used as 

experimental animals. There were 32 mice, aged range 

2-3 months, and 16-22 gram of weight, male and 

female, obtained from the Laboratory of Experimental 

Pathology, Department of Pathology Anatomy, Faculty 

of Medicine, University of Indonesia. Those mice were 

randomly devided into 4 groups, each group consists 

of 8 mice (based on Federer formula), i.e.:  

1. Control Group: distilled water (aquadest) was given  

2. D1 Group :  20 x human dose (240 mg 70% ethanol 

extract of Mahkota dewa fruit pulp / kgBW) was given 

3. D2 group : 40 x human dose (480 mg 70% ethanol 

extract of Mahkota dewa fruit pulp / kgBW) was 

given 

4. D3 group : 80 x human dose (960 mg 70% ethanol 

extract of Mahkota dewa fruit pulp / kgBW) was 

given 

 

Either ethanol extract of Mahkota dewa fruit pulp  or 

aquadest was given orally by gastric tube. The 

Mahkota dewa fruits were obtained from Bantul, 

Jogjakarta. The dose was determined based on human 

dose (body weight 50 kg), i.e. 15 g of fresh Mahkota 

dewa fruit pulp or 1.5 dry powder. 

 

Tumor transplantation was done on day 0 (1 day 

before treatment). The mammary tumor was obtained 

from donor mice.  After tumor pulp was made, PBS 

solution was added in equal volume to the tumor pulp 

volume. By using a troche needle, 0.2 mL tumor pulp 

(minimal 10
6
 living cells) was injected subcutaneously 

into axillary region of recipient mice.
6 

 

One day after transplantation, 70% ethanol extract of 

Mahkota dewa fruit pulp dissolved in distilled water 

(aquadest) were given to D1, D2, and D3 groups, 

every morning for 30 days, while the control group 

got distilled water (aquadest). 

 

Measurement of implanted tumor volume was carried 

out twice a week using a caliper (Tayima). Tumor 

length and width was measured, and tumor volume 

was calculated (volume= length x width
2
 x 0.52).

7 

Mice weight was measured twice a week. 

 

On the 31
st
 day, ether euthanasia was performed in all 

mice. Tumor tissue was removed, being weighted and 

fixed in 10% formalin buffer for histopathological 

examination using silver colloidal stain (AgNOR), 

Tunel stain and Hematoxyllin Eosin (HE) stain. 

 

Silver colloidal stain (AgNOR). AgNOR stain was 

performed to detect cell proliferation and it was done 

according to Howat et al method. By using a light 

microscope and 100 time magnification, AgNOR 

granule counted in 50 cell nucleus of active tumor 

randomly in each gaze field. Counting was performed 

in 4 gaze fields (200 cell nucleus), and then AgNOR 

mean value was calculated for each slide. The counting 

was performed twice (in different day and hour).
8 

 

Tunel stain. Tunel stain was performed to detect 

apoptosis. Examination was done using a light 

microscope with 100 time magnification. Apoptosis 
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cell was counted in 200 tumor cells of each gaze field, 

and it was performed in 5 gaze fields (1000 tumor 

cells). Observation was carried out twice (duplo) in 

different period of time. Apoptosis index was calculated 

using a formula of:
9 

 

AI = (apoptosis cell / total tumor cells) x 100% 

 

Hematoxyllin esosin stain. Hematoxyllin eosin stain 

was performed to observe necrosis area. The extent of 

necrosis area was classified into 3 grades, i.e.
10

: 

0 : no necrosis was found in the examined slide 

 1 : necrosis less than 50% was found on the surface 

 of examined tumor.  

3 : necrosis more than 50% was found on the 

surface of examined tumor.                   

 

Data analysis 

Significance test of mean value for tumor weight and 

volume, AgNOR granule and apoptosis index, which 

have been classified according to treatment group has 

been conducted. Data normality test has also been 

conducted by using Kolmogorov-Smirnov test. 

Homogenous data was analyzed by ANOVA and if 

there was any difference it was continued with Tukey 

analysis. Inhomogeneous data was analyzed by variant 

analysis using non-parametric test of Kruskal-Wallis. 

The data of necrosis area was ranked based on the 

necrosis area grades. Data analysis of non-parametric 

test of Kruskal-Wallis was employed. All of data was 

analyzed by using SPSS program 11
th 

version. 

 

 

RESULTS 

 

The results of the study both in the control group 

receiving aquadest and the three treatment groups 

which respectively received ethanol extract of 

Mahkota dewa fruit pulp with D1 dose (20 time 

human dose), D2 (40 time human dose) and D3 (80 

time human dose) by oral administration for 30 days 

were as follows: 

 

Tumor volume 

In the 1
st
 week, tumor volume of control, D1, D2, and 

D3 group were 23.48±23.67 mm
3
; 45.73±40.15 mm

3
; 

19.05±28.67 mm
3
 and 41.64±43.41 mm

3
 respectively. 

In the 2
nd

 week, the tumor volume were increased 

with the exception in D1 group the tumor volume was 

reduced to 34.75±26.71 mm
3
. In the 3

rd
 week, the 

tumor volume increased but  were not as large as in 

the 2
nd

 week, and the D1 group had  the smallest 

tumor volume (38.49±42.38 mm
3
). In the 4

th 
week, 

there were striking increase of tumor volume. In the 

last week, the tumor volume were keep increasing 

rapidly,  the control group had  558.31±399.91 mm
3
; 

D1 group had 592.83±703.40 mm
3
; D2 group had 

895.82±478.54 mm
3
; and D3 group had  1093.67±998.73 

mm
3
 (Figure 1). The statistical analysis indicated that 

there were no significant difference (p>0,05) in tumor 

volume between the control group and the Mahkota 

dewa groups, except in the 3
rd

 week (p < 0.05).  

 
 

 

Figure 1. Tumor volume in the 1st, 2nd, 3rd, 4th, and 5th week in 

the control group and treatment groups of C3H mice receiving 

70% ethanol extract of Mahkota dewa fruit pulp (*p < 0.05) 

 

 

Tumor weight 

Tumor was removed and weighted (on day 31) after 

performing ether euthanasia in all mice. It was 

counted based on every 10 g mice, The control group 

had 0.32±0.16 g while  D1 group had 0.36±0.41 g, D2 

had 0.47 ±0.29 g, and D3 had 0.48±0.44 g. (Figure 2).   

 

The statistical analysis indicated that  there were no 

significant difference (p > 0.05) between the control 

group and the three treatment groups. 

 

AgNOR Value 

The AgNOR granule counting in 200 nucleus tumor 

cells demonstrated results as follows: the control 

group had 6.30±0.97 while D1 group had  6.37±1.39, 

D2  had 6.89±0.95, and D3 had 7.25±1.19 (Figure 3). 

The characteristic of cell proliferation using AgNOR 

stain was shown in Figure 4.  
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Figure 2. Mean value of tumor weight in 10 g body weight of 

C3H mice of the control group and treatment groups receiving 

70% ethanol extract of Mahkota dewa fruit pulp (p > 0.05) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Average AgNOR value in the control group and 

treatment groups of C3H mice receiving 70% ethanol extract 

of Mahkota dewa fruit pulp ( p > 0.05). 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. AgNOR stain examined by using light microscope 

with 100 time magnification. 

 

Variant analysis was performed by one-way ANOVA 

test, which demonstrated no significant difference 

between the control group and the three treatment 

groups.  

Based on the growth and proliferation parameters i.e. 

tumor weight, tumor volume and AgNOR value, it 

was indicated that there was no inhibitory effect of 

ethanol extract of Mahkota dewa fruit pulp on the 

growth of mammary tumor in C3H mice, at the dose 

of 20, 40, and 80 time human dose given orally after 

tumor transplantation for  30 days.  

 

Apoptosis Index 

Mean value of apoptosis index in the control group 

was 2.14± 0.97 %, D1 group was  2.38±0.86, D2 was 

2.70±1.21 %; and D3 was  3.80±1.63 %  (Figure 5).  

 

By using one way ANOVA test, it was found that 

apoptosis index was significant difference (p< 0.05) 

between the control group and the three treatment 

groups. Tukey test demonstrated significant difference 

only in D3 group (p < 0.05). It was indicated that oral 

administration of ethanol extract of Mahkota dewa 

fruit pulp with 80 time human dose in 30 consecutive 

days after tumor transplant, may induce apoptosis 

process in C3H mouse mammary tumor . 

 

If apoptosis index compared to the proliferation 

degree (AgNOR value), then the control group had  

0.34±0.16; D1 group had 0.38±0.12; D2 group had 

0.39±0.15; and D3 group had  0.52±0.21. One way 

ANOVA demonstrated no significant difference   (p > 

0.05) between the control group and the three 

treatment groups. 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 5. Mean value of apoptosis index in the control group 

and treatment groups of C3H mice receiving 70% ethanol 

extract of Mahkota dewa fruit pulp (*p < 0.05). 

 

Necrosis area 

Microscopic examination using hematoxylin eosin  

stain found necrosis in all of slides, and all were 

included in grade 1, except 1 mouse in the control 
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group, 3 mice in D1 group and 2 mice in D3 group 

were included in grade 3 (Figure 6). 

 

Non-parametric test of Kruskal Wallis did not showed 

any significant difference (p > 0.05) between the 

control group and the treatment group. This data 

indicated that  oral administration of ethanol extract of 

Mahkota dewa fruit pulp with 20, 40, 80 time human 

dose in 30 consecutive days after tumor transplant, did 

not induce cell death through necrosis process of 

tumor cells in C3H mice mammary tumor. 

 

Pearson correlation test indicated strong correlation 

between all parameters of tumor growth expressed in 

tumor weight, tumor volume in the 5
th
 week and 

tumor proliferation (AgNOR value). The larger tumor 

volume was, the heavier tumor weight and the greater 

AgNOR value was. Whereas, there was weak correlation 

between tumor growth and apoptosis index (p < 0.05). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. (a). Necrosis Area grade 3 

               (b). Necrosis Area grade 1, with HE stain, examined 

by using light  microscope 40 time magnification. 

 

 

DISCUSSION 

 

Previous in vitro studies indicated that Mahkota dewa 

had a cytotoxic effect using shrimp larva death (BSLT) 

method and culture of leukemia cell L1210, P-388 and 

HeLa cell.
4,,5,11,12

 Based on that fact, Mahkota dewa is 

also assumed to have in vivo anticancer activity in 

experimental animal. The 70% ethanol extract of 

Mahkota dewa fruit pulp was used in this study because 

at present, it is one of Mahkota dewa formulation 

available in the market. 

 

From periodic volume measurement it was found that 

in the control group, almost all of tumor had emerged 

in the 2
nd

 week, while in the treatment group,  several 

tumors emerged in the 4
th

 or even 5
th
 week. Statistical 

analysis demonstrated significant difference of tumor 

volume between D1 group and the control group in 

the 3
rd

 week, but on the following week the tumor 

volume increased rapidly. 

 

In this study, ethanol extract of Mahkota dewa fruit 

pulp did not inhibit tumor growth and proliferation 

because there was no significant difference in tumor 

volumes, tumor weights and AgNOR values between 

the treatment groups and the control group (p>0.05).  

But in Mahkota dewa with 80 time human dose induced 

cell death through apoptosis. Increased apoptosis in 

this group apparently could not keep increased cell 

proliferation equally. Increased apoptosis in D3 group 

was similar  to in vitro study conducted by Subroto A 

and Mimura A (2006) by using various culture of 

monkey leukemia  P388 cell, monkey P16/BL6 cell, 

monkey colon 26/LS cell, monkey LLC cell, human 

HeLa cell and human lung A549 cell.
13

 Mahkota dewa 

is assumed has a cytotoxic content, namely lignant 

(polyphenol) compound because its structure similar 

to syringaresinol of Wikstroemia elliptica and Mistletoe 

herb, which also have a cytotoxic effect. Mistletoe has 

cytotoxic effect through increasing the activity of NK 

(Natural Killer) cell and PMN leukocytes.  

 

Disparities between this study result and in vitro study 

result mentioned above may be caused by : 1. the 

active ingredients which has anticancer activity in 

ethanol extract of Mahkota dewa fruit pulp may be 

present in small amount, therefore it may not inhibit 

tumor growth. (2) the utilized extract is a coarse 

extract containing various compounds such as phenol, 

flavonoid, tannin and saponin,
3,14

 which these compounds 

may affect each other and may have antagonize 

effect.
15

 (3) the extraction solvent is inappropriate so 

it may not attract the active ingredient which has 

anticancer effect. (4) Thirty days Mahkota dewa 

treatment is too brief therefore it may not inhibit the 

growth of C3H mice mammary tumor (5) C3H mice 

mammary tumor is not sensitive against ethanol 

extract of Mahkota dewa fruit pulp. 

 

 

CONCLUSION AND SUGGESTIONS 

 

Conclusion 

Oral administration of ethanol extract of Mahkota 

dewa fruit pulp at the dose of  20, 40, 80 time human 

dose for 30 days after tumor transplant, does not 

inhibit the growth of C3H mice mammary (p>0.05), 
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but there is a significant increased of apoptosis (p<0.05) 

at the dose of 80 time human dose. 

 

Suggestions 

Further study  should be conducted to investigate anti-

cancer activity of Mahkota dewa fruit pulp by using: 

1. Another solvent or extract, such as ethyl acetate 

and hexane 

2. Other tumor type such as leukemia and cervical 

cancer cells 

3. Administration of Mahkota dewa fruit pulp 

extract in mice that already has certain size of 

tumor after undergoes tumor transplantation. 
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