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ABSTRACT
Background: To investigate the effect of flavonoids extract from Galing plants (Cayratia trifolia Linn) in animal model of 

breast cancer through changes in the expression of COX-2, cyclin D1 and wild type p53.
Methods: 24 adult female Wistar strain white rats (Rattus norvegicus). Rats were divided into three groups, normal rats-non 

flavonoids from Galing plants extract as the normal group (G1), breast cancer rats-non flavonoids from Galing plants extractas 
the control group (G2) and breast cancer rats-flavonoids from Galing plants extractas the treatment group (G3). Histological 
examination of rat breast tissue was assessed by expression of COX-2, cyclin D1 and wild type p53 were measured by immuno-
histochemistry technique. The volume of breast cancer was measured by a measuring cup. 

Results: There were significant decrease (p < 0.05) in the expression of the COX-2, cyclin D1 and volume of breast cancer in 
the G3 group compared to G2 group. The expression of wild type p53 increased significantly (p < 0.05) in the G3 group com-
pared to G2 group .

Conclusion: Flavonoids from Galing plants (Cayratia trifolia Linn) extract can be recommended to support therapy for 
breast cancer.
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INTRODUCTION

Breast cancer (BC) is the most commonly diagnosed malignancy in 
the world and is the first cause of cancer deaths in women1,2). One of the 
most important goals of anticancer research is to inhibit malignant cell 
proliferation.

Cyclooxygenase-2 (COX-2) is an induced form of enzyme that cata-
lyzes prostanoid synthesis, including prostaglandin E2 (PGE2) which is 
the main mediator of inflammation and angiogenesis. COX-2 is associ-
ated with progressive tumor growth, as well as resistance of cancer cells 
to conventional chemotherapy and radiotherapy3). Cyclin D1 is common 
in cancer, more often unregulated than cyclin D2 or D3. Excessive 
expression of cyclin D1 results in irregular cyclin-dependent kinase 
(CDK) activity, rapid cell growth in limited mitogenic signaling condi-
tions, bypassing major cellular checkpoints, and ultimately triggering 

neoplastic growth4). Tumor supressor p53 (wild type) function has long 
been associated with its ability to induce apoptosis, cell cycle cessation 
and aging in cells5). p53 (wild type) are lost or mutated in about half of 
human cancers. Wild-type p53 is central for maintaining genomic stabil-
ity and preventing oncogenesis6).

Currently the methods used to treat cancer are surgery, administra-
tion of radiotherapy and chemotherapy, but the method has not pro-
duced satisfactory results and often has very adverse side effects. 
Therefore, it is necessary to think of ways to overcome them, namely to 
provide drugs that can kill cancer cells with high bioavailability, safety, 
minimal side effects and low costs. 

One effort to overcome cancer is by utilizing traditional medicinal 
plants including Cayratia trifolia Linn. Domin syn. Vitistrifolia Linn. 
(Family: Vitaceae). This plant is native to India, Asia and Australia7). 
The Javanese in Indonesia call it the Galing plant8). One of the chemi-
cals contained in Galing (Cayratia trifolia L) is a component of flavo-
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noids7). Flavonoids are secondary plant metabolites responsible for the 
color and aroma of flowers, and they have antibacterial, antiviral, anti-
oxidant, anti-allergic and anti-inflammatory abilities9). In decades, stud-
ies have suggested the chemopreventive effects of flavonoids on car-
cinogenesis, the anticancer activity of dietary flavonoids has become an 
important and interesting topic. 

Galing root has been used empirically to treat various diseases, such 
as poultices on the boiling surface. Seed extract and galing tuber extract 
have traditionally been used for diabetic patients to reduce blood sugar 
levels. Tubers commonly used in the treatment of snake bites8). 
However, the effect of Galing as an anticancer has not been scientifical-
ly tested. Therefore we are interested to research the activity of flavo-
noids from Galing plants (Cayratia trifolia Linn ) extractin rats with 
breast cancer.

MATERIALS  AND  METHODS

Study population, design, and setting
We conducted research for 4 months from November 2018 to 

February 2019. The study was approved by the Ethics Committee of 
Drs. Med. R. Rijadi S., Phys., Naval Health Institute, Indonesian Navy, 
Surabaya. The type of research was true experimental. The study design 
was "randomized control group the post-tests design". The sampling 
technique used a simple random sampling method.

This study used 24 wistar star in Rattus norvegicus female rats (age 
10 weeks) with a weight of 200 - 300 grams, healthy during the adapta-
tion phase with the characteristics of clear-eyed, shiny fur, agile move-
ments and good faeces or not soft. Healthy based on the certificate of 
production of experimental animals. 

Rats were divided into 3 group. After that the rats were divided into 
3 groups, namely the normal group (G1), the control group (G2) and the 
treatment group (G3). The Induction of breast cancer in G2 and G3 
groups were carried out by the Airlangga University Surabaya 
Veterinary Faculty. G2 and G3 were rats with breast cancer, namely rats 
given carboxymethyl cellulose through intra-gastric examination as a 
control for 4 weeks. G3 was rat with breast cancer given Galing plant 
extract (Cayratia trifolia L.) at a dose of 200 mg per kg of body weight 
orally every day for 4 weeks.

Flavonoids of Galing Plant Extract 
The flavonoids of galing plant (Cayratia trifolia L.) extract is a gal-

ing plant (Cayratia trifolia L.) 2 μL of ethanol extract loaded as 5 mm 
long band in 3 x 10 silica gel 60F254 TLC plate using Hamilton syringe 
and Camag LINOMAT 5 instruments. The loaded plate samples were 
stored in TLC through twin developing spaces (after saturation with sol-
vent vapor) with their respective phases (flavonoids) and the plates were 
developed in each cellphone Ethyl acetate-format glacial-acetic acid 
(10: 1.1: 1.1: 2.4) phases up to 90 mm. The developed plate is dried 
with hot air to evaporate the solvent from the plate. The plate is stored 
in the space photo-documentation (CamagReprostar 3) and captures 
images in white light, UV 254 nm and UV366 nm. The developed plate 
is sprayed with each reagent spray of 1% Aluminum ethanol chloride 
and dried at 100℃ in a hot air oven and obtained a dry extract of galing 
plants (Cayratia trifolia L.) of ± 150 grams. The galing plant (Cayratia 
trifolia L.) extract is dissolved in 10% ethanol in 1 cc of water and given 
orally 200 mg / kg body weight every day for 4 weeks. In galing plant 
extract (Cayratia trifolia L.) a chemical analysis was carried out to 
determine the concentration and type of flavonoid compounds.

Breast cancer animal model
To induce breast cancer, the experimental animal was given DMBA 

(7, 12-dimethylbenzanthracene) dose of 20 mg / kg body weight orally 
in 4 weeks (2 times a week). After being followed by a maturation peri-
od of 9 weeks from the last DMBA administration, we palpated the rats 
breast glands. Palpation is done every week during DMBA induction, 
generally breast tumors that are determined are ± 1 cm (according to the 
protection of breast tumor palpation). 

Sample collection
All rats in the experiment group (G1, G2 and G3), euthanasia was 

performed after given Galing plant extract finished in G3. The animal 
was anesthetized with ketamine (300 mg / kgBW + xylazine 40 mg / 
kgBW) intraperitoneally. Taking breast tissue was done after anaesthe-
tized rat for 10 minutes and was ensured that there was no pain 
response. Rats were taken breast tissue was taken by using a scalpel for 
immunohistochemical examination.

Measurement of cancer volume
Breast cancer was separated from the surrounding fat tissue and put 

into a measuring cup containing 10% formalin. The volume of breast 
cancer was the volume of 10% formalin transferred to the measuring 
cup after breast cancer tissue is inserted in cc units. 

Laboratory Assessments 
The processing of tissue into paraffin blocks to make microscopic 

slides and the appearance of Hematoxilin Eosin to see microscopic 
images of breast carcinoma was carried out. Immunohistochemical 
examination with primary antibodies in the form of anti COX-2 mono-
clonal IgG antibody (Thermo Fisher Scientific, Waltham, United 
States), anti cyclin D1 monoclonal IgG antibody antibody (Thermo 
Fisher Scientific, Waltham, United States) and anti wild type p53 mouse 
monoclonal IgG2b kappa antibody (Thermo Fisher Scientific, Waltham, 
United States) that reactive to rat tissue was carried out by Labelled 
Streptavidin Biotin technique, using the enzyme Horse Radish 
Peroxidase and the di-amino benzidine chromosome.

Calculations were performed using a 400 x magnification light 
microscope and a counting / graticulae room was placed on the ocular 
lens, calculated from 100 cancer cells. Expression of COX-2, cyclin D1 
and wild type p53 were the percentage of rat breast cancer cells that 
express COX-2, cyclin D1 and wild type p53 which were calculated 
based on brown color on the nucleus and or cytoplasm of cancer cells 
by immunohistochemical examination method.

RESULTS 

Statistical analyses
All data were analyzed using IBM SPSS statistics version 23.0. All 

Figure 1. Images of the shape of breast gland in G1, G2 and G3 
in HE observation with (400x) magnification photo.
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values expressed as mean ± standard deviations (SD). A value of p < 
0.05 was considered statistically significant.

The shape of the breast gland appears in healthy rat (G1 group), 
breast cancer rat (G2 group) and breast cancer rat with Galing plant 
extract (G3 group) in histopalotological picture of the breast with 
Haematoxylin-Eosin (HE) staining.

as shown in Figure 1.
LSD test results showed that there was a significant increase p = 

0.035 (p < 0.05) in G3 (2.00 ± 0.113) compared to G1 (1.30 ± 0.091) 
and there was a significant decrease p = 0.016 (p < 0.05) in G3 (2.00 ±  
0.219) compared to G2 (3.00 ± 0.077) on the expression of breast can-
cer volume at the fourth week (end of treatment). Development of breast 
cancer volume from the first week (initial treatment) to the fourth week 
of treatment (end of treatment) in all three groups as shown in Figure 2.

The result of LSD test showed that there was significant decrease p 
= 0.002 (p < 0.05) in G3 (0.599 ± 0.008) compared to G1 (0.723 ± 
0.007) and there was significant decrease p = 0.016 (p < 0.05) in G3 
(0.599 ± 0.008) compared to G2 (0.894 ± 0.011) on the expression of 
COX-2 as shown in Figure 3.

The result of LSD test showed that there was significant decrease p 
= 0.007 (p < 0.05) in G3 (0.579 ± 0.016) compared to G1 (0.726 ±  

0.007) and there was significant decrease p = 0.003 (p < 0.05) in G3 
(0.579 ± 0.028) compared to G2 (0.967 ± 0.141) on the expression of 
cyclin D1as shown in Figure 4.

The result of LSD test showed that there was significant increase p 

Figure 2. The results of development breast cancer volume from 
the first week (initial treatment) to the fourth week of 
treatment (end of treatment).

Figure 3. Images of the expression of COX-2 with an immu-
nochemistry technique using magnification light micro-
scope a 400x. Brown living cells that express COX-2 
(positive cells). Blue cells were living cells that did not 
express COX-2.

Figure 4. Images of the expression of cyclin D1 with an immu-
nochemistry technique using magnification light micro-
scope a 400x. Brown living cells that express cyclin D1 
(positive cells). Blue cells were living cells that did not 
express cyclin D1.

Figure 5. Images of the expression of wild type p53 with an 
immunochemistry technique using magnification light 
microscope a 400x. Brown living cells that express wild 
type p53 (positive cells). Blue cells were living cells that 
did not express wild type p53.
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= 0.014 (p < 0.05) in G3 (0.893 ± 0.016) compared to G1 (0.716 ± 
0.007) and there was significant increase p = 0.028 (p < 0.05) in G3 
(0.893 ± 0.016) compared to G2 (0.775 ± 0.041) on the expression of 
wild type p53 as shown in Figure 5.

DISCUSSION 

Animal models with breast cancer are obtained by giving DMBA (7, 
12-dimethylbenzanthracene) orally. This breast cancer animal model is 
different from the previous research model by Dagar S et al. in 2001, 
Alvarado A et al. in 2017, Nafi SNM et al. in 2017 by giving methylni-
troso-urea (MNU)10-12). In this study, the administration of DMBA to 
make animal models of breast cancer with due consideration of feasibil-
ity, given that the use of MNU must maintain low temperatures during 
shipping and storage to further treatment sites, this would be difficult to 
implement. The making of animal models of breast cancer with admin-
istration of DMBA has also been investigated by several previous 
researchers such as Barros et al. in 2004, Bazm MA et al. in 2018 and 
Zingue S et al. in 201813,14).

Galing extract contains steroid compounds, terpenoids, flavonoids 
and tannins after phytochemical screening7). It is interesting to note that 
half of these phenolics are flavonoids. In this study, we discussed the 
flavonoid phenolic compounds because they are one of the disease pre-
vention agents and therapeutic agents in traditional medicine in Asia for 
thousands of years. The dietary flavonoids can be categorized into six 
major subclasses based on their range and structural complexity: flavo-
nols, flavones, flavan-3-ols, flavanones, anthocyanins and isoflavones. 
Major flavonoids are quercetin, myricetin and kaempferol for flavonols, 
hesperitin and narigerin for flavanones, epicatechin and catechin for fla-
van-3 ols, apigenin and luteolin for flavones, cyanidin, delphinidin and 
malvidin for anthocyanidines, and genistein and daizeina for isofla-
vones15).

Some researchers state that in the process of carcinogenesis, flavo-
noids have shown great potential as cytotoxic anti-cancer agents with 
multiple signal transduction pathways16). The role of flavonoids in can-
cer therapy is induction of apoptosis proteasome inhibition, nuclear fac-
tor signaling inhibition, differentiation induction, cell cycle arrest induc-
tion, interaction receptor, or interaction with carcinogenic associations 
enzymes and protection of DNA damage caused by various carcinogenic 
factors. The significant role of C2 = C3 double bond contributes to lecu-
lar planarity and conjunctive rings C and A/B, which is essential for 
potent tumor inhibition (apigenin vs. naringenin)17). The role of flavo-
noids in chemoprevention can be used in developing effective diet strat-
egies and natural health products targeted for cancer chemoprevention18).

The results of this study state that there was a significant reduction 
in COX-2 expression in the group of rats with breast cancer given flavo-
noid of Galing extract (G3) compared with mice with breast cancer not 
given flavonoid of Galing extract (G2). Previous statement by David 
AVA et al. in 2016 and Panche AN in 2016 states that flavonoids are 
also known to be potent inhibitors for several enzymes, such as xanthine 
oxidase (XO), cyclo-oxygenase (COX), lipoxygenase and phosphoinos-
itide 3-kinase9,19). The results of this study also support the claims of 
other authors namely Ginwala R et al. in 2019 who stated that flavo-
noids have been shown to inhibit tumor cell proliferation via inhibition 
of ROS formation, as well as suppression of xanthine oxidase, COX-2, 
and 5-LOX, which is the major catalyst for tumor promotion and pro-
gression20). The flavonoids have shown to protect the cell against cancer 
progression by the activation of proapoptotic and antiproliferative path-
ways, or inactivation of the antiapoptotic pathways, such as the inacti-
vation of ERK/2 and inhibition of proteins like MMP2 and COX-2 
gene, which are widely expressed in tumor cells21). D'Mello P et al in 
2011 which states that some flavonols and flavones containing a 
2.3-double bond may act as preferential inhibitors of COX-222).

In this study, there was a significant reduction in the expression of 
cyclin D1 in the group of rats with breast cancer given flavonoid of 
Galing extract (G3) compared with mice with breast cancer not given 
flavonoid of Galing extract (G2). These results are consistent with pre-
vious studies by Dai P et al. in 2018 and Zhang J et al. in 2018. At the 
molecular level, flavonoids have been reported to modulate protein 
kinases, vascular endothelial growth factor receptors, epidermal growth 
factor receptors, platelet derived growth factors receptors and cyclin-de-
pendent kinases (CDKs). Among them, CDKs, which are a group of ser-
ine / threonine kinases, have been extensively studied because of their 
essential roles in cell division, transcription, differentiation, neuronal 
functions, as well as apoptosis. These kinases become active only in 

association with specific cyclin partner. To date, at least 20 CDK family 
members and 30 cyclins have been reported. For example, CDK6 is 
activated by expression with D-type cyclins (like cyclin D1, D2, and 
D3)23). Several studies have shown that overexpression of cyclin D1 pro-
tein is associated with at least half of invasive breast cancers24,25).

In this study, there was a significant increased in the expression of 
wild type p53 in the group of rats with breast cancer given flavonoid of 
Galing extract (G3) compared with mice with breast cancer not given 
flavonoid of Galing extract (G2). p53, a transcription factor and tumor 
suppressor protein, can regulate the expression of proteins that play crit-
ical roles in growth arrest and apoptosis (programmed cell death). p53 
plays a critical role both in the G1/S checkpoint, in which cells arrest 
prior to DNA replication and have a 2N content of DNA, and in the G2/
M checkpoint, in which arrest occurs before mitosis and cells have a 4N 
content of DNA. The activation of p53 following DNA damage results 
in the expression of many proteins which are important in cell cycle 
arrest, repair, and apoptosis26).

This result is also consistent with research on hepatocellular carci-
noma (HCC) that a mutation in the P53 gene was found in the initial 
case. Those treated with flavonoids showed induction of apoptosis in 
the HCC cancer cell line through a increase in p53 (wild type) mutant in 
HCC cell culture, which would lead to tumor cell apoptosis21). These 
results are also in accordance with previous studies that flavonoids have 
been tested causing a increase in the wild type p53 such as HCT-116 and 
SW480 in various colon cancer cell lines27). The results of this study 
support previous research by Vlachostergios PJ et al. in 2012 which 
stated that Both p53 and COX-2 expressions were directly associated 
with cyclin D1 expressions28).

In this study, there was a significant reduction in the expression 
breast cancer volume in the group of rats with breast cancer given flavo-
noid of Galing extract (G3) compared with mice with breast cancer not 
given flavonoid of Galing extract (G2). Decrease breast cancer volume 
in G3 indicated good therapy and prognosis

CONCLUSION

Flavonoids from Galing (Cayratia trifolia Linn) extract has effects 
on decreasing of expression of COX-2, cyclin D1 and volume of breast 
cancer in adult female Wistar strain white rats (Rattus norvegicus) with 
breast cancer. Flavonoid of Galing plant (Cayratia trifolia Linn) extract 
can inhibit growth of breast cancer cells.
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