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ABSTRACT 

Attarasa (Litsea cubeba Lour.) heartwood is potential anticancer especially for breast cancer which is overexpressed 
in HER-2. This study evaluated phytochemicals analysis of ethanol extract, cytotoxicity, cell cycle inhibition and p53 
expression of ethanol extract (EE) of Litsea cubeba Lour. heartwood. EE was analyzed for phytochemicals content 
with LC-HRMS, cytotoxicity activity was determined by MTT method towards breast cancer cell line MCF-7/Her-2. 
Cell cycle inhibition and p53 expression were analyzed with the flow cytometry method. EE was found to contain 24 
compounds. EE was found to have IC50 191.63 ± 1.56  µg/mL, at concentration 40 µg/mL caused accumulation in G2-
M phase (17.71% to 23.34%) and increased p53 expression (0.99% to 17.63%). The results utter that EE of Litsea 
cubeba Lour. heartwood has a cytotoxic effect through inhibition of the cell cycle. Our further study is to assess the 
molecular mechanism that responsible for anticancer activity. 
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INTRODUCTION 
Breast cancer is one of the most incidence rates of cancer in women after cervical cancer. Alteration in 
lifestyle and daily diet is the most cause that affecting the number of breast cancer patients. The high number 
of incidence and the high charge treatment for cancer patients, therefore, is a serious problem for looking 
for other sources of medicine notably through traditional medicine.1-3 HER2 signaling becomes an 
interesting field to develop a molecular targeted therapy for cancer. Several chemotherapeutic agents 
targeted on HER2 receptor are developed. Trastuzumab is found to be the first antibody targeting HER2. 
However, 70% of patients who prolonged use of trastuzumab shows a resistance phenomenon leading to a 
progression of metastatic cancer due to the increasing of EGFR expression.4,5 
Litsea cubeba (Lour,) is a Lauraceae family plant which has contains volatile oils which used as 
antimicrobial, anticancer on breast cancer, pesticide, antidepressants, antiinflammation, antioxidant, and 
neuropharmacology. It was showed to be active on HeLa cellc which causes apoptosis through the initiation 
of activation of caspase 3/7.6,7 Isoquinoline alkaloids in Litsea genus are active as antibacterial.8 The 
heartwoods contained a high concentration of flavonoid and phenolic and active as an antioxidant and 
inhibit breast cancer progression through cell cycle arrest. Alkaloid fractions of heartwoods and fruits can 
decrease PI3KCA, Akt-1 and Akt-2 gene expression. Alkaloid compounds from heartwood have 
antioxidant effects with ABTS and DPPH methods.9-12 The purpose of our study was to analyze 
phytochemicals constituent and assess the anti-breast cancer activity of ethanol extract of Litsea cubeba 
Lour. heartwood on MCF-7/Her-2 cells. 
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EXPERIMENTAL 
Preparation of Extract 
The air-dried and powdered heartwoods of Litsea cubeba (Lour,)  (1000 g) were macerated with ethanol 
96% (3x3 d, 7.5 L), The filtrate was evaporated to give a viscous extract.13 
 
Phytochemicals Constituent Analysis with LC-HRMS 
Analysis of phytochemicals from EE was analyzed with TSQ executive (Thermo) (LSIH, Brawijaya 
University) with mobile phase A (0.1% formic acid in water and B (0.1% formic acid in acetonitrile) with 
gradient method and flow rate 40 µL/minute for the column using Hypersil GOLD aQ 50 x 1 mm x 1.9 µm 
and the time for analysis was 70 minute. The results were analyzed compound discover with mz cloud 
software.14,15 
 
Cytotoxicity Activity 
MCF-7/Her-2 cells (1x104 cells) were  grown in DMEM complete medium. After 24 h incubated, the 
medium was discharged and treated by EE. The further procedure was followed as previously described.16,17 
 
Cell Cycle Inhibition Analysis 
MCF-7/Her-2 cell line (5x105 cells) were seeded and incubated for 24 hours in incubator CO2 5%. After 
treatment and incubation, cells were harvested and analyzed with a flow cytometer were followed the 
procedure from the previous study.14,18 
 
p53 Expression 
MCF-7/Her-2 cell line (5x105 cells) were seeded and incubated for 24 hours in incubator CO2 5%. After 
treatment and incubation, cells were collected in a conical tube and washed thrice with cold PBS. The 
sediment of cells was collected in a microtube    17-18. The cells were fixated and p53 FITC antibody was 
added and incubated at 37oC for 10 min and analyzed using FACScan flow cytometer.14,16 
 

RESULTS AND DISCUSSION 
Phytochemicals Constituent Analysis Result of Ethanol Extract  
Phytochemicals constituent analysis from EE were determined to obtain the information of compounds 
contain in Ee with LC-HRMS. The results were given in (Table-1). 
 

Table-1: Phytochemicals Constituent Analysis of EE with LC-MS/MS 
No Name Formula Moleculer Weight Retention Time (Min) 
1 N-methylhernagine C20H23NO4 341.1623 0.835 
2 Salsolinol C10H13NO2 179.0945 1.198 
3 Pipecolic acid C6H11NO2 129.0789 1.228 
4 2-methoxyresorcinol C7H8O3 108.0210 1.786 
5 Citral C10H16O 152.1201 2.607 
6 Ethyl cinnamate C11H12O2 176.0840 3.925 
7 Jasmonic acid C12H18O3 210.1229 4.19 
8 Senkyunolide H C12H16O4 224.1024 4.293 
9 Sinomenine C19H23NO4 329.1627 4.397 

10 Methyl jasmonate C13H20O3 224.1410 4.443 
11 Quercetin C15H10O7 302.042 4.492 
12 Meperidine C15H21NO2 247.1571 5.234 
13 Kaemferol-7-O-glucoside C21H20O11 448.1004 5.36 
14 p-cymene C10H14 134.1100 5.735 
15 Alphaprodine C16H23NO2 261.1727 5.803 
16 Kaemferol C15H10O6 286.0476 5.963 
17 Carvone C10H14O 168.1150 6.002 
18 (-)-caryophyllene oxide C15H24O 220.1827 7.136 
19 Drofenine C20H31NO2 317.2353 7.456 
20 Samandarone C19H29NO2 303.2200 7.647 
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21 2-Hydroxycinnamic acid C9H8O3 146.0370 8.027 
22 Maraniol C12H12O3 204.0790 13.082 
23 Jasmonal C14H18O 202.1360 21.305 
24 Erucamide C22H43NO 337.3340 21.719 

The results were showed that ethanol extract of Litsea cubeba Lour. heartwood contains alkaloids, 
phenolics, flavonoids, volatile oils and coumarins. 
 
Cytotoxic Activity  
In treatment, EE was shown to exhibit cell growth. The IC50 value of EE was 191.63 ± 1.56 µg/mL. The 
cytotoxicity estimate of a natural product is related to the content of active compounds in these plants. 
Alkaloids, phenolics, flavonoids, volatile oils and coumarins are estimated as active compounds.19,20 
 
Analysis of Cell Cycle 
The effect of EE is given in Fig.-1. Treatment with EE in 40 µg/mL caused cell accumulation at G2-M phase 
(23.34%) and for the control cell (17.71%). This fact was to indicate that EE can inhibit cell growth at G2-
M phase. Flavonoids induce apoptosis and inhibition cell cycle through inhibition of survival signaling 
proteins such as protein kinase c (PKC-α) and the activation of death signals (PKC-δ).21 Evaluation of cell 
cycle inhibition was analyzed with flow cytometry using propidium iodide as shown in Fig.-1.  
 

 
 

Fig.-2: Cell Cycle Analysis using Flow Cytometry:(a) Control Cells; (b) EE 40 µg/mL. 
p53 Expression 
The analysis of the impact of EE on p53 expression was conducted by the flow cytometry method, and the 
results is given in Fig.-2. Treatment with EE 40 µg/mL caused cell accumulation in M1 area (17.63%) and 
for the control cell (0.99%). Quercetin is one of the flavonoids compounds that have an anticancer activity 
which induced expression of p53 and modulation of ROS expression and the cells will be death cause of 
apoptosis process.21 

 
 

Fig.-2: p53 Expression Analysis using Flowcytometry. (a) control cells; (b) EE 40 µg/mL. 
 

CONCLUSION 
The results reveal that ethanol extract of  Litsea cubeba Lour. heartwood contains various active compounds 
and active as an anticancer against MCF-7/Her-2 cell lines by cell cycle inhibition and increase of p53 
expression. 
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