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Abstract

Combining chemotherapeutic agents such as doxorubicin with herbal products or other compounds that can 
enhance cytotoxicity without side effects is required. Thus, we aimed to observe the cytotoxicity of doxorubicin and 
sesoot (Garcinia picrorrhiza) fruit ethanolic extract (GpKar) on human fibroblast cells, BJ. This study used a post-
test-only control randomized group design with n=3 and a number group of 5. The method used in this research 
is cell number, and viability was measured with (3-(4,5-dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-
(4-sulfophenyl)-2H-tetrazolium assay. Treatments consisted of a combination of doxorubicin (0.02 μg/ml) and 
GpKar of 66.47 µg/ml (DES1), 132.94 µg/ml (DES2) and 265.89 μg/ml (DES3). The data were analyzed using a 
one-way ANOVA and Duncan post hoc tests. DES3 showed the lowest viability among treatments (89.32%). DES1 
and DES2 showed high viability (>90%), 97.93%, and 95.08%, respectively. Thus, the combination of doxorubicin 
(0.02 μg/ml) and GpKar (66.47 µg/ml) was considered safe for further use in the following assay. In summary, the 
combination of doxorubicin and GpKar showed high viability in normal fibroblast cells.
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Introduction

Cancer is a disease indicated by loss of control 
in cycle cell regulation and homeostasis in 
multicellular organisms. The deregulation of 
growth genes causes cancer and is insensitive 
to anti-growth signals.1 According to the World 
Health Organization, cancer deaths have risen 
from 1.2 million to 1.8 million and are now the 
leading causes of death.2 The incidence is thought 
to elevate in 2030 to 26 million people and 17 
million deaths due to the disease. It grows faster in 
poor and developing countries. Report on Result 
of National Basic Health Research (Riskesdas) 
reported in 2007 that the prevalence of cancer 
in Indonesia was 4.3 out of 1,000 people.3 Breast 
cancer is the most common cancer among women 
in Indonesia, with an incidence of 26 cases per 
100,000 women, followed by cervix cancer, which 
has an incidence of 16 cases per 100,000 women.

Breast cancer has been commonly treated 
with chemotherapeutic agents, doxorubicin, yet 
it generates adverse effects such as dizziness, 
vomiting, and cardiac arrhythmias.4 Therefore, 

a combination with herbal products or other 
compounds that can enhance cytotoxicity without 
side effects is required. Several studies utilized 
a combination of garcinol and doxorubicin 
that showed better performance compared to 
the single compound.5 The cytotoxic effects of 
paclitaxel against breast cancer are enhanced by 
garcinol. Combination therapy, with a low dose 
of Taxol and garcinol, is a promising therapeutic 
strategy for managing advanced or metastatic 
breast cancer to determine the underlying 
mechanisms of these effects in vivo.6 The 
synergistic combination therapy is recommended 
because it is safer and has a higher response rate 
than monotherapy.

Plant extracts have been widely used in 
anticancer therapy due to their high toxicity. 
Thus, it is essential to observe their toxicity on 
normal cells. A recent study shows that Moringa 
oleifera leaf extract synergistically enhanced the 
cytotoxic effect of cisplatin on PANC-1 cells.7 
Previous studies showed that the phytochemical 
of sesoot (Garcinia picrorrhiza Miq.) bark 
exhibited an antimutagenic effect on standard 

https://ejournal.unisba.ac.id/index.php/gmhc
https://issn.brin.go.id/terbit/detail/1341965865
https://issn.brin.go.id/terbit/detail/1435226233
https://doi.org/10.29313/gmhc.v11i3.10985


Global Medical and Health Communication, Volume 11 Number 3, December 2023

196 Sri Utami et al.: Cytotoxicity of Combination Doxorubicin and Garcinia picrorrhiza Fruit Extract on Fibroblast Cell

mutants, which has the potential to be used as 
an anticancer.8 Combination of mandarin orange 
(Citrus reticulata) pericarp ethanolic extract-
doxorubicin showed antiproliferative effects 
on Michigan Cancer Foundation-7 (MCF-7).9 
Combination of pyrophen fraction of endophyte 
fungus-doxorubicin showed a synergistic effect 
in antiproliferative, cell cycle, and apoptotic 
induction properties MCF-7.10

However, it remains unclear the effect of 
Garcinia picrorrhiza fruit ethanolic extract 
(GpKar) on normal cells except on Vero cells. 
The combination of doxorubicin and GpKar is 
expected to be toxic to cancer cells. Thus, we 
aimed to observe the cytotoxicity of GpKar and 
doxorubicin on human fibroblast cells, BJ.

Methods

Garcinia picrorrhiza Miq. fruit were obtained 
from Kebun Raya Bogor, LIPI. Garcinia 
picrorrhiza fruit is shown by the color of its 
seed, which is brown. The sesoot-ripe fruit was 
extracted using a maceration technique with 70% 
distillate ethanol for 24 hours and then filtered. 
The filtration was repeated until the colorless 
filtrate was further evaporated. The extract was 
stored at a temperature of −20°C.11–13

Biomolecular and Biomedical Research 
Center, Aretha Medika Utama, provided BJ 
cells [ATCC®CRL-2522]. Cells were grown in 
α-minimum essential medium Eagle (α-MEM) 
[Biowest L0475], 10% fetal bovine serum (FBS) 
[Biowest S181H], 1% penicillin-streptomycin 
[Biowest L0022], and maintained at 37°C in a 
humidified atmosphere and 5% CO2 until the cells 
were 80–90% confluence. The growth medium 
was removed and washed with phosphate buffer 
saline (PBS) [Gibco 14200075]. Cells were added 
with trypsin-EDTA [Biowest L0931-500] and 
incubated at 37°C for 3 min. Tripsynization was 
stopped by adding a growth medium in equal 
volume. Cells were suspended and replaced 
into a tube, centrifuged at 500 xg for 4 min. 
The supernatant was removed, and the pellets 
were resuspended with 4–5 ml growth medium. 
The cell suspension was aliquoted into a T-flask 
containing a growth medium with a density of 
8,000 cells/cm2. Medium was replaced every two 
days. Cells were incubated at 37°C, 5% CO2.14

This experimental study used a post-test-
only control randomized group design with 
n=3, number group of 5. The treatment group 
consisted of negative control (normal cells), 

DMSO control, DSE 1 (doxorubicin of 0.02 μg/ml 
+ GpKar of 66.47 µg/ml), DSE 2 (doxorubicin of 
0.02 μg/ml + GpKar of 132.94 µg/ml), and DSE 
3 (doxorubicin of 0.02 μg/ml + GpKar of 265.89 
µg/ml).

The cells number and viability were measured 
with 20 µl (3-(4,5-dimethylthiazol-2-yl)-5-(3 
carboxymethoxyphenyl)-2-(4-sulfophenyl)-2H-
tetrazolium (MTS) [Promega, Madison, WI, 
USA], and incubated at 37°C for 3 hours. Briefly, 
100 μl cells were plated (5×103 cells per well) 
and incubated for 24 h at 37°C in a humidified 
atmosphere and 5% CO2. The medium was then 
discarded and added with 90 μl of new medium 
and 10 μl of a combination of doxorubicin (0.02 
μg/ml) and GpKar (66.47, 132.94, and 265.89 
μg/ml) in DMSO in different plates in triplicate 
then incubated for 24 h. Untreated cells served 
as the control. The 20 μl MTS was added to 
each well. The plate was incubated in 5% CO2 
at 37°C incubator for 4 hours. The absorbance 
was measured at 490 nm on a microplate reader 
[MultiSkan Go Thermoscientific]. The data is 
presented as the percentage of viable cells (%). 
The viability assay determined the safe and non-
toxic concentration for the following assay.7,15

Results

As shown in Figure, the combination of 
doxorubicin and sesoot extract was toxic to 
BJ cells compared to the control. Combining 
doxorubicin 0.02 μg/ml and an extract of 
265.89 μg/ml showed the lowest viability among 
treatments (89.32%). Extracts of 66.47 μg/
ml (DES1) and 132.94 μg/ml (DES2) showed 
high viability (>90%), which were 97.93% and 
95.08%, respectively. However, DES1 was the 
only treatment comparable to the control, while 
DES2 showed a significant difference compared 
to the control. Thus, DES1 was considered safe 
for further use in the following assay.

Discussion

The present study showed that a combination 
of doxorubicin and Garcinia picrorrhiza extract 
showed high viability on normal fibroblast cells. 
This study used Garcinia picrorrhiza ethanolic 
extract and MTS assay for measuring cytotoxicity 
in human fibroblast cells, which are a novelty in 
experimental research. However, the limitation 
of this study is there need to be a characterization 
of the compounds in Garcinia picrorrhiza. 
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Based on another study, the measurement of cell 
cytotoxicity of Garcinia mangostana used an 
MTT assay. Tannin compounds at 12.5%, 25%, 
50%, and 100% in Garcinia mangostana extract 
show higher proliferation ability compared to the 
concentration of 6.25%. Tannins from 
mangosteen peel extract showed slightly toxic 
properties at a concentration of 6.25% and 
non-toxic at concentrations less than 6.25%, 
equivalent to 2.20% tannin isolation from 
mangosteen peel extract.16

Several studies utilized the combination 
of sulbactam and doxorubicin to enhance the 
cytotoxicity of doxorubicin in breast cancer 

cells.17 These results indicate that combining both 
compounds can be used in cancer therapy without 
affecting normal cells. Therefore, previous 
studies utilized a combination of garcinol and 
doxorubicin that showed better performance 
compared to the compound alone.19 Garcinol 
or Cambogia, a benzophenone derivative, can 
be obtained from Garcinia indica and Garcinia 
picrorrhiza Miq.19 Furthermore, the higher 
concentration showed the lower cell proliferation 
rate described, namely the cytotoxic effect of 
flavin and EGCG on RL-34 cells, which states 
that all polyphenols will produce cytotoxicity at 
high concentrations.20 Based on the results of this 

Figure Fibroblast Cells Treated with GpKar
Note: (A) Number of cell. (B) Cell viability (%). (C) Inhibition cell (%). DES1: doxorubicin 0.02 μg/ml and GpKar 66.47 
µg/ml. DES2: doxorubicin 0.02 μg/ml and GpKar 132.94 µg/ml. DES3: doxorubicin 0.02 μg/ml and GpKar 265.89 µg/
ml. The data is shown as means±SD with n=3. Different letters (a, ab, b, c, d) show significant differences among GTE 
doses based on the Duncan post hoc test (SPSS version 20.0) with p=0.05
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study, tannins of Garcinia mangostana Linn. 
peel extract 0.78% compared with chlorhexidine 
gluconate 0.2% had better biocompatibility in 
BHK-21 fibroblast cells.21

Phytochemical compounds of Garcinia 
have been studied and showed the presence 
of prenylated xanthones, bioflavonoids, and 
benzophenones.22 Garcinol on MCF-7, which 
has a positive estrogen receptor, and MDA-MB 
231 with the negative receptor, showed growth 
inhibition and induced apoptosis on cancer-
specific cells. Thus, garcinol alone can benefit 
as a chemopreventive agent, mainly in breast 
cancer.23,24

Conclusions

In conclusion, the combination of doxorubicin 
and GpKar showed high viability in normal 
fibroblast cells. These results indicate that 
combining both compounds can be used in cancer 
therapy without affecting normal cells.
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