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Abstract 

Pereskia grandifolia Haw belongs to the Cactaceae family. This plant is claimed by 

local community in Malay to have medicinal properties to treat a variety of illnesses 

including diabetes, gastric pain, cancer, anti-inflammation, ulcer and hypertension. The 

objective of this research is to examine the anticancer activity of P. grandifolia leaves 

methanol and hexane extract against cervical cancer cell line (HeLa) culture. Leaves powder 

were extracted using methanol and hexane. Anticancer activity was measured by MTT [3-

(4,5-dimetilthiazol-2-il)-2,5-difeniltetrazolium bromida) assay method. The result indicated 

that P. grandifolia leaves methanol extract possessed low anticancer activity against HeLa 

cell line with the IC50 value of  826.13 µg/ml, 928.42 µg/ml 899.90 µg/ml respectively and 

leaves hexane extract with the IC50 values of 816.85 µg/ml, 1,416 µg/ml, and 749.70 µg/ml 

respectively after incubated  24, 48 and 72 hours. The result indicated the possible use of 

medical plant, P. grandifolia as a source of chemopreventive agents.  
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INTRODUCTION 

Cervical cancer is an important area 

of action for any cancer control program 

because of the burden of disease, and the 

potential for effective prevention via 

screening. Cervical cancer comprises 

approximately 12% of all cancers in 

women. It is the second most common 

cancer in women worldwide, but the 

commonest in developing countries such 

as Indonesia.  

Annual global estimates around the 

year 2000 are for 470,600 new cases and 

233,400 deaths from cervical cancer 

annually. Eighty percent of these cases 

occur in developing countries (WHO, 

2002). Incidence of cancer in Indonesia 

was estimated to be 100 per 100.000 

people per years or about 200.000 

population per years and cervical cancer is 

the first most common cancer in women 

Indonesia (Puspitasari  et al., 2003; Aziz et 

al., 2006). 

Cervical cancer is malignant 

neoplasm of the cervix uteri or cervical 

area. It may present with vaginal bleeding 

but symptoms may be absent until the 

cancer is in its advanced stages. The most 

important risk factor in the development of 

cervical cancer is infection with a high-risk 

strain of Human Papilloma virus. 

Symptoms of advanced cervical cancer 

may include: loss of appetite, weight loss, 

fatigue, pelvic pain, back pain, leg pain, 

single swollen leg, heavy bleeding from 

the vagina, leaking of urine or feces from 
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the vagina, and bone fractures (Ramli et 

al., 2005; Aziz et al., 2006; Rasjidi, 2007). 

Plant natural compounds have 

provided many effective anticancer agents 

in current use. Currently, over 50% of 

drugs in clinical trials for anticancer 

activity were isolated from natural sources 

(Newman and Gragg, 2007). The cacti are 

well-known desert plants, widely 

recognized by
 

their specialized growth 

form and essentially leafless condition. 

Very primitive cacti have leaves and are 

generally not considered succulent. They 

are deciduous shrubs, small trees or even 

climbers and the cactaceae contained 

1500-1800 species renowned for their
 

remarkable morphological and physio-

logical adaptations to drought (Edwards et 

al., 2005; Butterworth and Edwards, 

2008).  

Pereskia grandifolia commonly 

known as jarum tujuh bilah in Malay or 

cak sing cam in Chinese, daun tujuh jarum 

in Indonesia and with common name in 

English are leaf cactus, perescia, rose 

cactus, or wax rose, belongs to Cactaceae 

family (Sri Nurestri et al., 2008; Wahab et 

al., 2009). This plant commonly used by 

the local community in Malay and Chinese 

for its medicinal properties. This plant is 

claimed to have medicinal properties to 

treat a variety of illnesses including blood 

pressure, diabetes, cancer, inflammation, 

ulcer and hypertension (Goh, 2000). 

According to the previous reports 

several active components have been 

isolated from P. grandifolia for example β-

sitosterol, vitamin E, 2,4-ditert-butyl-

phenol, phytone, and a mixture consisting 

of methyl palmitate, 2,4-ditert-butylphenol, 

methyl oleate and methyl stearate which 

showed cytotoxicity against several cancer 

cell lines and this is the first report of the 

cytotoxic activity of P. grandifolia (Sri 

Nurestri  et al., 2009) 

Takeiti et al., (2009) revealed other 

species Perereskia such as P. aculeate 

leaves showed remarkable levels of total 

dietary fiber (39.1% dry basis), minerals 

(calcium, magnesium, manganese and 

zinc) and vitamins (vitamin A, vitamin C 

and folic acid). Among amino acids, 

tryptophan was the most abundant (20.5%) 

of the total amino acids. 

Crude methanol and its fractionated 

(hexane, ethyl acetate and water) of P. 

grandifolia leaves extracts showed high 

antioxidant activity. Leaves extract of P. 

grandifolia contains gallic acid equivalents 

(GAEs) (phenolic compounds). The 

highest amount was found in the ethyl 

acetate extract with 45.99 mg of GAEs/g 

of extract. 2,4-di-tert-butylphenol, α-

tocopherol and β-sitosterol were isolated 

and identified from the ethyl acetate 

extract of P. grandifolia (Sim et al., 2010). 

Cytotoxic activity has been reported 

from other plant extract. Bioactive 

compound from methanol extract of P. 

bleo showed to kill breast carcinoma cell 

(T-47D) by the activation of caspase-3 and 

c-myc pathways in apoptosis mechanism 

(Tan et al., 2005) and study by Sri Nurestri 

et al., (2009) reported that ethyl acetate 

fraction from P. grandifolia leaves showed 

high cytotoxic activity against KB 

(nasopharyngeal epidermoid carcinoma 

cell line) and MCF7 cell (hormone-

dependent breast carcinoma cell line). 

Therefore, the current study focused 

on examining of anticancer activity of 

methanol and hexane extract of P. 

grandifolia leaves in vitro against HeLa 

cancer cell line. 

MATERIALS AND METHODS  
Preparation of extract 

P. grandifolia plant was collected 

from garden of LPPT Universitas Gadjah 

Mada (UGM). The plant was identified by 

Taxonomy Laboratory, UGM. HeLa cell 

line was obtained from Laboratory stock of 

LPPT Unit III, UGM. The leaves of P. 

grandifolia were washed, dried and ground 

to fine powder. The dried ground leaves 

were extracted with methanol and hexane. 

The methanol and hexane extract was 

filtered and concentrated using rotary 

evaporator and then evaporated to dryness. 



International Conference: Research and Application  

on Traditional Complementary and Alternative Medicine in Health Care (TCAM) 

June, 22
nd

-23
rd

 2012 Surakarta Indonesia 

 

 34 

Preparation of cervical cancer cell line 
(HeLa) 

Cervical cancer cell line was grown 

on RPMI 1640 (Sigma) medium 

containing 5% v/v Fetal Bovine Serum 

(FBS) (Sigma) and 1% v/v fungison 

(Sigma) in the presence of 1% w/v of 

penicillin-streptomycin (Sigma) at 37
o
C in 

humidified atmosphere of 5% CO2. 

In vitro assay for cytotoxic activity 

The cell suspension 2.10
4
 cell mL

-1
 

(100µl) was plated into 96 well microplate 

(Nunc, Germany) and treated with 

different concentration of methanol and 

hexane extract isolated from P. grandifolia 

leaves, in a serial dilution (1000, 500, 250, 

125, 62.50,  31.25, 15.625 and 7.8125 

µg/ml). Following treatment, plates were 

incubated in CO2 incubator at 37
o
C for 

24h, 48h and 72h. After incubation, media 

was removed and MTT reagent (10µl) in 

PBS (5mg/ml) was added to each well and 

the plates were further incubated for 4h. 

Reaction was stopped by the addition of 

100µl sodium dodecylsulfate (SDS) 10% 

and incubation was continued in CO2 

incubator at 37
o
C for 15h. The absorbance 

was read at wavelength of 540 nm using 

ELISA reader. The percentage cellular 

viability was calculated with appropriate 

control taken into account. The concen-

tration which inhibited 50% of cellular 

growth (IC50) was determined. The 

inhibitory rate of cell proliferation was 

calculated by the following formula: 
 

              OD Control-OD treated 

Growth           =              x 100 

Inhibition (%)        OD Control  

    

 

The cytotoxicity of sample on cancer 

cell was expressed as IC50 values (the 

drugs concentration reducing the 

absorbance of treated cell by 50% with 

respect to untreated cells). 

RESULT AND DISCUSSION  

In this study, in vitro anticancer 

activity of methanol and hexane extract 

from P. grandifolia leaves examined using 

MTT Assay. MTT was also used to 

evaluate the effects of the extracts. 

Tetrazolium salt is metabolically reduced 

by viable cells to yield a blue formazan 

product measurable in a multiwell 

scanning spectrophotometer. This tech-

nique permitted to evaluate dose-depen-

dent-effect, by linear regression analysis. 

These techniques are considered quick and 

inexpensive for the evaluation cytotoxic 

effect. Toxicity data are expressed as the 

IC50 (concentration of extracts that causes 

50% inhibition or cell death), and was 

obtained by plotting the inhibition per-

centage versus concentration of plant sam-

ples. Inhibitory concentration of the extract 

in HeLa cell line were calculated by linear 

regression analysis (Doyle and Griffiths, 

2000). 

The result demonstrated that me-

thanol extract of P. grandifolia leaves 

possessed low cytotoxic activity against 

Hela cell line presented with IC50 values of 

826.13 µg/ml, 928.42 µg/ml, and 899.90 

µg/ml after incubated for 24h, 48h and 

72h, respectively, while hexane extract 

with IC50 value of 816.85 µg/ml, 1,416 

µg/ml and 749.70 µg/ml after incubated 

24h, 48h and 72h, respectively (figure 1 

and 3).  

The result suggest that methanol and 

hexane extract of P. grandifolia leaves 

revealed low anticancer activity. Accor-

ding to the National cancer institute, in 

order for the crude extract of plant to 

considered cytotoxic against the treated 

cell, the IC50 value obtained should be less 

than 20 µg/ml (Tan et al., 2005). 

Our result is almost similiar to study 

by Sri Nurestri et al., (2009). The crude 

methanol and its fractionated (hexane, 

ethylacetat dan water) have no cytotoxic 

activity against CasKi (cervical carcinoma 

cell), HCT-116 (colon carcinoma cell) and 

A549 (human lung carcinoma cell).  
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Figure 1. Correlation concentration of P. 

grandifolia leaves methanol extract with 

percentage death cell (HeLa). Cells were 

treated with several concentration of extract 

during 24h(■), 48h(▲) and 72h(●). 

 

Figure 2. Morphology Hela cell line after 

treated with MTT (a) Untreated cell (b) treated 

with 15.625µg/ml extract (c). treated with 

125µg/ml extract and (d) treated with 

500µg/ml extract. Cell  treated with methanol 

extract of P. grandifolia. 

 

In addition, Sri Nurestri et al. (2009) 

reported that crude methanol and its 

fractionated (hexane, ethylacetate and 

water) have no cytotoxic activity towards 

non-cancer human fibroblast cell line 

(MRC-5) but hexane fraction of P. 

grandifolia leaves extract possessed cyto-

toxic activity against KB cell line 

(nasopharyngeal epidermoid carcinoma) 

with IC50 values of 5.0 µg/ml, and 
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Figure 3. Correlation concentration of P. 

grandifolia leaves hexane extract with 

percentage death cell (HeLa). Cells were 

treated with several concentration of extract 

during 24h(■), 48h(▲) and 72h(●). 

 

 
 

Figure 4. Morphology Hela cell line after 

treated with MTT (a) Untreated cell (b) treated 

with 15.625µg/ml extract (c). treated with 

125µg/ml extract and (d) treated with 

500µg/ml extract. Cell  treated with Hexane 

extract of P. grandifolia. 

 

ethylacetate fraction showed cytotoxic 

activity against KB and MCF7 cells with 

IC50 values of 16.0 µg/ml and 20.0 µg/ml. 

Cytotoxic activity reported on other 

species showed that the aqueous and 

methanol extracts of Pereskia bleo leaves 

have no significant anti-proliferative effect 

against the mouse mammary cancer cells 

(4T1) or the normal mouse fibroblast cells 

(NIH/3T3) (Er et al., 2007).  

Crude methanol extract and ethyl 

acetate fraction of P. bleo possessed 

cytotoxic activity against KB cell line with 
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IC50 values of 6.5 and 4.5 µg/ml 

respectively and have no cytotoxic against 

MRC-5 (Sri Nuretsri et al. 2008). It means 

that bioactive compounds in methanol 

extract and ethyl acetate have selective 

cytotoxic effect againts KB cell line. 

The result showed that, in control 

cell, it can be seen that the cells are 

growing normally as indicated by the 

presence of formazan dye formed. The 

increase of the extract concentration, is 

followed by the decrease of formazan dye 

(Figure 2 and 4). The formation of 

formazan dye directly correlates to the 

number of metabolically active cells in the 

culture. In cell after treatment with MTT, it 

appeared that in concentration 500µg/ml 

and 1000µg/ml, formation of formazan 

decrease. It indicated that both of methanol 

and hexane extract P grandifolia leaves are 

proved to possess low anticancer 

properties against HeLa cell lines tested. 

This result supported the MTT experiment 

as shown in figure 1 and 3. 

The result suggested that this plant 

might be containing complex chemical 

constituent having anticancer activity but 

in low concentration or selectively toxic 

against cancer cell line. Methanol and 

hexane extract of P. grandifolia leaves 

showed less activity on HeLa cell line in 

our study, but caused changes of HeLa cell 

morphology in highly concentration. 

Methanol and hexane extracts used in this 

study were still in crude plant extract. In 

addition, a variety bioactive compounds 

from plant can show different biological 

activities in different cancer cell line, 

selectively toxic against cancer cell line 

and that might be due to different methods 

of extraction.  

Some studies have reported that 

cytotoxic activity of methanol extract of P. 

bleo using MTT assay is not effective in 

inducing cell death in MCF-7 (human 

breast cancer cell line) after 72h incubation 

(Wahab et al., 2009), its different reported 

by Tan et al. (2005), in vitro cytotoxic 

assay used methylene blue assay  showed 

that methanol extract of P. bleo induce 

apoptosis in T-47D cell line (human breast 

cancer cell line) after incubated 72h. 

The selection of crude plant extracts 

for screening programs has the potential of 

being more successful in its initial steps 

than the screening of pure compounds 

isolated from natural products.  

CONCLUSION 

The methanol extracts of P. 

grandifolia leaves possessed low cytotoxic 

activity against HeLa cell with IC50 values 

of  826.13 µg/ml, 928.42 µg/ml, and 

899.90 µg/ml respectively and hexane 

extract with IC50 values of 816.85 µg/ml, 

1416 µg/ml and 749.70 µg/ml, respectively 

after incubated 24h, 48h and 72h. 
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