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ABSTRACT 
Zanthoxylum acanthopodium DC. the fruit is a potential anticancer agent. This study was evaluated the anticancer 

activity of n-hexane fraction (nHF) of Zanthoxylum acanthopodium DC. fruit towards T47D cell line. nHFwere 

analyzed for chemical constituents and tested for cytotoxicity, cell cycle inhibition, apoptosis induction and inhibition 

of cyclin D1 expression. nHF was found to contain monoterpenes and sesquiterpenes with geranyl acetate (26.34%) 

as major compound. nHF of Zanthoxylum acanthopodium DC. Fruits were found to have IC50 85.41 ± 0.78 µg/mL, 

cause accumulation in G0-G1phase, increased apoptosis and decreased cyclin D1 expression. The results reveal that 

nHF of Zanthoxylum acanthopodium DC. fruits have cytotoxic activities by inhibition cell cycle and induction 

apoptosis. Our further study is to isolate compounds that responsible for the cytotoxic activity. 
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INTRODUCTION 
Breast cancer has been known as the leading of cancer in women after cervical cancer. Alteration in lifestyle 

and diet are the main factor affecting the number of breast cancer patients. The high incidence and the high 

cost dealing with this cancer which patients should pay for their life, hence there is an urgent need for 

developing an alternative source of medicine especially from traditional medicine to treat breast cancer 

patients1-3.  

Zanthoxylum acanthopodium DC. has been used as a tonic and medicate dysentery. Andaliman has been 

used as a seasoning at North Sumatera4-6. Zanthoxylum genus has many active compounds such as 

steroids/triterpenoids, hydroquinones, flavonoids, tannins, glycosides, volatile oils, alkaloids, coumarins, 

lignans, amides, and terpenes7-14. Ethyl acetate fraction was reported active towards breast cancer cell lines 

and found to have a synergistic effect with doxorubicin. It was showed to have anticancer activity on in 

vivo study, cardioprotective effect and active on breast cancer resistance cells15-17. The purpose of this study 

was to analysis phytochemical components and determine cytotoxicity activity of n-hexane fraction of 

Zanthoxylum acanthopodium DC. fruits. 

EXPERIMENTAL 
Plant and Chemical Materials 

Fresh fruits were collected from Onan Rungu village, Toba Samosir Regency, Sumatera Utara province, 

Indonesia. Chemicals used were annexin-V (BioLegend), distilled water, [3-(4,5-dimethylthiazole-2-yl)-

2,5-diphenyl tetrazolium bromide] (Sigma), PI kit (BioLegend), FITC cyclin D1 antibody (Santa Cruz). 
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Preparation of n-Hexane Fraction (nHF) 

The simplex powder of Zanthoxylum acanthopodium DC.(1000 g) was fractionated with n-hexane by 

maceration based on previous study17-19. 

 

Analysis of Chemical Constituents by Gas Chromatography 
nHF was analyzed with GC-MS Thermo Scientific Trace 1310 (Thermo) gas chromatograph with a fused 

silica capillary column (TG-5MS, 30 m x 0.25 mm, film 0.25 µm) using helium as a carrier gas with a flow 

rate of 1.02 mL/minute and with temperature programming from 70oC for 5 minutes to 280oC with increase 

temperature 5oC/minute. The injector temperature was set at 280oC. The Mass Spectrometer was performed 

using an interface temperature of 280oC and an electron impact ionization of 70 eV with a scan mass range 

of 40-500 m/z (sampling rate 1.0 scan/s)20-21. 

 

Cytotoxicity Assay 

The cells were treated with nHF. In this test, T47D cell line was grown in RPMI 1640 medium based on 

the previous study by Hasibuan, et al (2015) and Harahap, et al (2018)19,22. 

 

Preparation of Cells for Flow Cytometry Analysis 
T47D cells (7.5x105 cells/well) were seeded into a 6-well plate and incubated for 24 h. After that, the cells 

were treated with nHF and then incubated for 24 h. Cells were collected and washed, centrifuged at 2500 

rpm for 5 min and the sediment was collected17-18. 

 

Cell Cycle Analysis 
Cells were fixed in cold 70% ethanol in PBS at -20oC for 2 h.   PI kit (BioLegend) added to sediment and 

resuspended and incubated at 37oC for 30 min. The samples were analyzed using FACScan flow cytometer. 

Percentage of cells in each of stage in the cell cycle were calculated using ModFit Lt. 3.0.s22. 

 

Apoptosis Analysis 
Annexin V kit was added to sediment and suspended and incubated at 37oC for 30 min. The samples were 

analyzed using FACScanflowcytometer23. 

 

Cyclin D1 Expression 
Sediment cells were fixated with ethanol 70% and allowed to stand for 2 h in -200C and Cyclin D1 antibody 

was added and incubated at 37oC for 10 min. The samples were analyzed using FACScanflowcytometer24. 

 

Statistical Analysis 

Data were expressed as mean ± SD.  

RESULTS AND DISCUSSION 

Chemical Constituents of n-Hexane Fraction 

Analysis of chemical compounds of n-hexane fraction with gas chromatography with mass spectrometry 

was resulted in 10 major compounds. Analysis of chemical compounds of nHF with GC-MS is shown in 

Fig.-1 and Table-1.  

 
Fig.-1: GC-MS Chromatogram of nHF of Zanthoxylum acanthopodium DC. 
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Inhibitory Concentration 50% (IC50) 

The IC50 score of nHF was 85.41 ± 0.78 µg/mL. The cytotoxicity activity is correlated to the constituent of 

bioactive compounds in plants including Zanthoxylum acanthopodium DC. Essential oils and 

triterpenoids/steroids estimated as active compounds25. Recent studies have reported that monoterpenes 

exert anticancer activities and as chemopreventive agents26-28 such as d-limonene, perillyl alcohol, and 

geraniol29-34. Geraniol shows a broad spectrum of bioactivity as antimicrobial, antioxidant, antiulcer, anti-

inflammatory, neuroprotective and anti-breast cancer35-42. 
 

Table-1: Percentage of Compounds in nHF of Zanthoxylum acanthopodium DC 

No. Compound Percentage (%) 

1 Geranyl acetate 26.34 

2 Geraniol 8.83 

3 (E)-3,7-dimethylocta-2,6-diene-1-yl palmitate 6.87 

4 2,6-dimethyl-3,5,7-octatriene-2-ol-E,E 4.02 

5 
(9Z,12Z,15Z),3-7-dimethyloct-6en-1-yl-

octadecane-9,12,15-  trienoat 
3.84 

6 Caryophyllene oxide 2.75 

7 3,7-dimethyloct-6-an-1-yl palmitate 2.07 

8 17-octadecynoic acid 1.33 

9 Geranyl palmitoleate 1.19 

10 Citronellol 0.98 

 

Cell Cycle Inhibition 
To evaluate the effect of nHF to increase cell death by modulating cell cycle was concentrated on it for 

further studies using the flow cytometry method. The effect of nHF is given in Fig.-2. Treatment with nHF 

in 42.5 µg/mL caused cell accumulation at G0-G1 phase (49.94%) and for control cell (45.37%). This fact 

was to indicate that nHF can inhibit cell growth at G0-G1 phase. In the cell cycle analysis, nHF exhibited 

higher G0-G1 phase accumulation compared to control cells. This analysis also showed that cells underwent 

apoptosis, indicated by the occurrence of apoptosis during inhibition of cell cycle on the G0-G1 phase. 

Evaluation of cell cycle inhibition was performed using flow cytometry method with propidium iodide as 

shown in Fig.-2.  

 
 

 

Fig.-2:  T47D Cells were treated by nHF for 24h. (a) Control Cells; (b) nHF 42.5 µg/mL.   

nHF exhibited G0-G1 Phase. 

GO-G1

S-phase

G2-M
GO-G1

S-phase

G2-M

a b 



 
  Vol. 12 | No. 2 |803 – 808| April - June | 2019 

 

806 
Zanthoxylum acanthopodium DC. FRUITS                                                                                                                                        Denny Satria et al. 

Apoptosis Induction 

Evaluation of apoptosis initiation was executed using a flow cytometry method with Annexin-V. As shown 

in Fig.-3, the cells in the upper and lower right quadrants represent late apoptotic/ necrotic and early 

apoptotic cells, respectively. The percentage of control and nHF in early apoptotic were 5.47% and 33.18%, 

in late apoptotic/early necrotic are 1.76% and 7.25%. In the apoptotic study, nHF increase the cells undergo 

apoptosis in early apoptosis and late apoptosis if compared to control T47D cell lines. Geraniol has been 

shown to be synergistic in combination with chemotherapy drugs.  

 
 

 

Fig.-3: T47D cells were treated with nHF for 24h (a) Control Cells; (b) nHF 42.5 µg/mL. 

 

Geraniol has been reported to manage various pathways and signaling and therefore the effect in the cell 

cycle, proliferation, apoptosis, autophagy and metabolism of cancer cells43-44. Geraniol suppresses the 

MCF-7 growth through induction cell cycle arrest41. 

 

Cyclin D1 Expression 
To evaluate the effect of nHF on cyclin D1 expression was conducted by flow cytometry method, and the 

results were given in Figure 4. Treatment with nHF 42.5 µg/mL caused cell accumulation in the M1 area 

(22.24%) and for control cell (11.19%). Evaluation of cyclin D1 expressions was performed using flow 

cytometry method with cyclin D1 antibody as shown in Fig.-4. 

 
 

 

Figure 4. T47D cells were treated withnHF for 24h  

(a) control cells unstaining; (b) control cells; (c) nHF 42.5 µg/mL. 

 

CONCLUSION 
The results reveal that n-hexane fraction of Zanthoxylum acanthopodium DC. fruits contain many bioactive 

compounds and effective as anticancer towards T47D cell lines by several mechanisms such as cell cycle 

inhibition, apoptosis induction and down-regulation of cyclin D1 expression.  
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