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ABSTRACT 
 

Achyranthesasperalinn leaf is used to treat cancer, particularly breast and cervix cancer. The alkaloid 
fraction of leaves Achyranthesasperalinn cause of death in accordance with the mechanism of myeloma cell 
apoptosis and necrosis associated with p53 gene and cycline dependent kinase 4.We employed mice with 
mammary cancer from benzo(α)pyeren induction to elucidate activity of  leave extract of Achyranthesasperalinn 
to cure mammary cancer. The Mice with mammary cancer were divided into 5 groups there are group  were 
treated with 0 mg/kg, 10 mg / kg, 30 mg / kg, and  100 mg / kg alkaloid Achyranthesaspera Linn by 
oraleveryday respectively; and group were treated with a standard anticancer drug cyclophosphamide 6 mg / kg 
for positive control. We also used healthy mice were treated with oilumolifarum as negative control. After 8 
weeks treatment, mice were sacrificed to evaluate p53 and CDK expression level in mammary tissue.  The 
results show that Achyranthesaspera Linn alkaloidsincreasedapoptosis in breast cancer cell through upregulate 
p53expression and inhibit CDK level in mammary cancer cells. Moreover,Achyranthesasperalinnin dose 10 
mg/kgbw until 100 mg/kgbwshown have similar effect with Cyclophosamide 6 mg/kg bw. 
 
Key word : Achyranthesasperalinn, breast cancer, p53 protein, Cycline Dependent Kinase 
 
Introduction 
 

Cancer is an abnormal tissue mass, which grows excessive, not coordinated, and this growth continues even 
though the stimulus is lost.It is the second highest cause of death in the United States, after heart disease. The 
mortality rate from cancer in the United States reached more than 500,000 people each year, of which 50 % are 
caused by breast cancer, lung, prostate, colon, and rectum (Putra, 1997). According to Tjahyadi and Gunawan 
(2006) breast cancer is commonly found over the world with a relatively high incidence, 20 % of all 
malignancies.   

Early stagebreast cancer treatments can recovery until 75%. Cancer treatment can be done in various ways 
including surgery, radiation, chemotherapy, immunotherapy and endocrine therapy. With current treatment 
methods, one third of cancer patients can be cured with surgery or radiation therapy, which is quite effective if it 
has not metastases yet.  Ama and Faizol (2005) said that micrometastasis condition is needed chemotherapy that 
is useful to kill the primary neoplasm and hidden micrometastasis cells before its spread can be detected by 
physical examination or X-ray (Gao et al., 2000). Measuring the success of breast cancer treatment can be seen 
after the 5-year later. Factors affecting prognosis and survival of breast cancer is a large tumor, the status of 
regional lymph nodes, swelling of the skin, menopausal status, tumor cell growth, the presence of residual 
tumor, the type of pathology and metastasis, therapy, and estrogen receptor, age, and large breasts. 

Research to findnew drugs for cancer thatselectively killing cancer cells without harming normal cells is 
urgent to do. One of anticancer drugs derived from plants that warrant for anticancer is Achyranthesaspera Linn. 
The methanol extract of Achyranthesaspera Linn have antimitotic effect to inhibit the cleavage cells (Wurlina, 
2002) and inhibit spermatogenesis (Meles, 2004). Another benefit utilization of the plants for drug material is 
due to abundant availability in nature, low cost production, and low toxicity. So, here we demonstrated that 
Achyranthesaspera Linn alkaloids increased apoptosis in breast cancer cell through upregulate p53 expression 
and inhibit CDK level in mammary cancer cells.  
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Materials and Methods 
 
Plant material: 

   
This study uses the alkaloid fraction of jarong (Achyrantesaspera Linn) leaves and mice with mammary 

cancer were induced using benzo(α)pyrene.  A. aspera Linn leaves were collected from Surabaya, East Java.  
 

Mice model development and treatment: 
 
We developed mice with mammary cancer model by injecting benzo(α)pyrene at a dose of 10 mg/kg 

subcutaneously around the mammary for 8 weeks with injections of 3-day intervals.The occurrence of 
mammary cancer in mice were examined by macroscopic monitoring on development a lump in mice 
mammary, followed by histophatology analysis.We used 50 mice with mammary cancer were divided into 5 
groups there are group were treated with 0 mg/kg, 10 mg/kg, 30 mg/kg, and  100 mg/kg alkaloid 
Achyranthesaspera Linn by oral everyday respectively; and  group were treated with a standard anticancer drug 
cyclophosphamide 6 mg/kg for positive control. We also used healthy mice were treated with oilumolifarum as 
negative control.All groups were treated for 8 weeks, observation with intervals of 3 days. Necroption was done 
after all treatment complete, and made preparation for immunohistochemistry.  Counting transactions are carried 
out with 100x and 400x magnification microscope. 

 
Immunohistostaining assays for detectionp53 and CDK: 

 
Sliced mammary tissue wasblocked with PBS for 10 – 30 minutes, then was added with primary antibody 

(anti-CDK and anti-p53 IgG biotin labeled) for 1 hour at room temperature. After incubation, tissue was washed 
with PBS (Phosphate Buffer Saline) pH 7.4 for 3x5 minute, followed by adding SA-HRP (Strep Avidin 
Hosearadish Peroxidase) for 30 – 60 minute, then washed with PBS (Phosphate Buffer Saline) pH 7.4 for 3x5 
minute.  After that, tissues was added withchromogenDAB (3,3- diaminobenzidine tetrahydrochloride) for 10 – 
20 minute.  

 
Tunnel assay for detection apoptosis cells: 

 
TUNEL (Terminal deoxynucleotidylTransferase-mediated dUTP Nick End Labeling) has been done by 

mammary tissue were sliced, then droopedwith 50ul of TUNNELlabeling mix (consisting of 5ulenzymeterminal 
deoxynucleotydil transferaseand 45ulfluorescein-dUTP), incubated at 37 °C for 30 minutes in the moist 
chamber. After incubation the tissue were washed with PBS (Phosphate Buffer Saline) 3 times and 
incubatedwithRNasesolutionat 37° C for 30minutes. After incubation, the tissue were washed PBS 3 times, then 
incubated with a solution ofpropidium iodideat room temperaturefor 10minutes.  

 
Results: 

 
The alkaloids fraction of Leaves Achyranthesaspera Linn induceapoptosis and necrosis in mice mammary 
Cancer Cells: 

 
Apoptosis and necrosis cell of mammary cancer from the mice were examined by TUNNEL assay (Figure 

1). Alkaloid fraction of leaves of Achyranthesaspera Linn increased apoptosis in mammary cancer cells (table 
1). Statistical analysis using one-way ANOVA followed by LSD test showed that number of necrosis cell were 
not significant differences (P <0.05) among control and treatments. However, the number of apoptosis cell were 
significant difference between control and treated cells (30 mg/kg bw and 100 mg/kg bw of alkaloid fraction of 
leaves of Achyranthesaspera Linn). Moreover, alkaloid fractionson the doses have similar effect with 
cyclophosphamide. 

 
Table 1: Number of Apoptosis and Necrosis in mice mammary Cancer Cells 

Treatment X  ± SD 
Nekrosis(%) Apoptosis 

(%) 
K - 6,30b ±1,25 1,10d ±0,74 
P1    (CMC     0,5%) 54,20a±2,44 15,40c±1,65 
P2    (10    mg/kgbw) 56,10a ±3,96 17,0c ±0,28 
P3    (30    mg/kgbw) 55,70a±1,47 36,70a±1,83 
P4    (100  mg/kgbw) 56,20a ±1,03 37,90b ±1,66 
  K + (Cyclophosphamide- 6 mg/kgbw) 56,30a ±2,58 31,30b ±1,64 

*Statistical analysis was performed using analysis of variance (ANOVA) followed by Post Hoc test (p<0,05) 
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Fig. 1: Apoptosis (green) and Necrosis (orange) (enlarge 400 X) 

 
The alkaloids fraction of Leaves Achyranthesaspera Linn induce expression of p53 and inhibit CDK level in 
mice mammary Cancer Cells: 

 
Protein level of p53 and were examined by immunohistostaining assay (Figure 2). All doses of alkaloid 

fraction of leaves of Achyranthesaspera Linn given induced expression of p53 and inhibit production of CDK in 
protein mammary cancer cells (table 2 and table 3). Furthermore the alkaloid fraction of Achyranthesaspera 
Linn leaves on doses 30 mg/kg bw and 100 mg/kg bw have activity induce p53 and inhibit CDK production 
more better than cyclophosphamide. 

 
Table 2:The fraction of alkaloids Leaves Achyranthesaspera Linn Experiencing Protein p53 gene Results in mice mammary Cancer Cells 

Treatment X  ± SD 

K - 92,50a±2,57  
P1  (CMC     0,5%) 18,40b±1,84 
P2  (10    mg/kgbw) 45,20c±4,29 
P3  (30    mg/kgbw) 55,60e±2,91 
P4  (100  mg/kgbw) 63,50f±1,78 
K +(Cyclophosphamide  6 mg/kgbw) 41,90d±2,51 

*Statistical analysis was performed using analysis of variance (ANOVA) followed by Post Hoc test (p<0,05) 
 

Table 3.The fraction of alkaloids Leaves Achyranthesaspera Linn Experiencing CDK Enzim Results in mice mammary Cancer Cells 
Treatment X  ± SD 

K - 75,30a±1,89  
P1  (CMC     0,5%) 79,00a±1,70 
P2  (10    mg/kgbw) 30,10b±3,11 
P3  (30    mg/kgbw) 25,90bc±2,17 
P4  (100  mg/kgbw) 18,70c±2,54 
K +(Cyclophosphamide  6 mg/kgbw) 30,60b±2,95 

*Statistical analysis was performed using analysis of variance (ANOVA) followed by Post Hoc test (p<0,05) 
 

 
 

Fig. 2:Immunohistostaining.P53 protein (a) and CDK protein (b) 
 

Discussion: 
 
Achyranthesaspera Linn has been used for traditional medicine to relief pain diseases in Indonesia. The 

plant also has been daily consume and was not have toxicity.  the methanol extract of Achyranthesaspera Linn 
have antimitotic effect to inhibit the cleavage cells (Wurlina, 2002) and inhibit spermatogenesis (Meles, 2004). 
However, the scientific information activity of the plant for cancer treatment has not been examined.  
Furthermore, we analyzed the potency of the alkaloid extract of leaves of Achyranthesaspera Linn to cure 
mammary breast cancer in mice. We found interesting result that showed the alkaloid extract have very potential 
for anti-cancer and better than known cancer drug, cyclophosphamide. 
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Alkaloid fraction of leaves of Achyranthesaspera Linn increased apoptosis in mammary cancer cells 
without having effect to stimulate necrosis. This phenomenon were explained that the alkaloid extract might be 
benefit for anticancer by inducing apoptosis safely without induce inflammation process in tissue. The process 
of cell death due to apoptosis i.e programmed cell death without a preceded by the swelling of the cell or cell 
inflammatory process. The process of apoptosis begins with the process of cell shrinkage, then the cells will 
rupture and this was followed by rupture of the cell. Solving process that followed the breakup of the cell 
nucleus and chromosomes which form a cell body called apoptotic bodies, apoptotic bodies will experience 
further lysis and absorbed by surrounding cells through a process of phagocytosis (Lantuejoul et al., 2004). 

The process of apoptosis in cells can occur through a process of physiological and pathological. The 
process of apoptosis that occurs physiologically involves the role and function of telomeres. Telomere is a 
protein that serves to protect the chromosome. Telomere is formed from the activation of the enzyme 
telomerase. The existence of constraints on the formation of the enzyme telomerase will cause resistance 
formation of the telomere so that the chromosome breaks and the cell will die (Andrew et al., 2002; Lantuejoul 
et al., 2004 ). Another mechanism of apoptosis is an increase in activity of p53 protein that activates the protein 
Bax. Bax protein will stimulate mitochondria to produce Cytokrom C.  Cytokrom C will stimulate the formation 
of excessive apoptosis. Activation of apoptosis factor 1 (APAF1) will cause the activation of caspase 9. Caspase 
9 work with caspse 8 stimulate the formation of executor caspase (caspase 3) and caspase 3 will activate 
enzymes DNase to digest the DNA so that it will lead to fragmentation of DNA. The Fragmentation of DNA 
causes cell death in the form of apoptosis (Andrew et al., 2002). 

The process the alkaloid extract inducing apoptosis might through p53 pathway. Since production of p53 
increased significantly parallel with increasing doses in mammary cancer cells. Moreover, level of cycle cells 
controller protein, CDK decreased in accordance with increasing dose of the alkaloid extract. The Cyclin-
dependent kinase (CDK), including CDK1, CDK2, CDK4 and CDK6, is very important to activate cell cycle 
(Andrew at al., 2002).  If the CDK production is limited so the cell cycle will arrest.  

   
Conclusion: 

   
The alkaloid fraction of leaves of Achyranthesaspera Linn induced apoptosis through p53 pathway in 

mammary breast cancer. The alkaloid fraction on dose 30 mg/kg bw and 100 mg/kg bw have activity better than 
cyclophosphamide, and warrant for further be examined as anticancer.  
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