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ABSTRACT 
 

STUDY ON PHARMACODYNAMIC EFFECT OF ALKALOID 
FRACTION OF Achyranthes aspera L  ON THE EXPRESSION OF 

PROTEINS CDK1, BAX AND RAS IN BENZOPYRENE-INDUCED MICE 
BREAST CANCER CELLS 

 
 

Sunarni Zakaria 
 
 
 
 Non Communicable D iseases (NCD) i s t he cause of  de ath i n Indonesia. 
Cancer is one of  non-communicable diseases that has become the world's health 
problems, i ncluding i n Indonesia. B ased on Indonesian B asic H ealth R esearch 
(Riskesdas) in 2007, cancer holds as the s ixth leading cause of  death. Currently 
there h as be en no i deal a nti-cancer ch emotherapy d rugs abl e t o eradicate al l 
cancer cells without harming normal cells. Nevertheless, there has been a strong 
determination of  t he government t o de velop Indonesian he rbal m edicines, i n 
particular the natural anti-cancer drugs (derived from plants). In t he pr esent 
study t he pl ant t o be  s tudied w as Achyranthes aspera L fractions, kn own t o 
contain a lkaloids a s t heir a ctive i ngredient. T he pur pose o f t his s tudy w as t o 
clarify t hat t he pr ovision of  a lkaloid f raction o f  Achyranthes aspera L may 
decrease cdk1 protein expression as w ell as  the R as pr otein and increase ba x 
protein expression. Statistical tests used for the examination of cdk1, bax, and Ras 
protein expression was the analysis of variance (ANAVA) and Chi-square test. In 
statistical te sts of  immunohi stochemical e xamination cdk1 protein expression 
showed no s ignificant di fferences a mong t he f ive t reatment groups. T his 
conclusion s uggests t hat t he a lkaloid f raction of  Achyranthes aspera L in t hree 
doses ( 30,60,100 m g/kg BB) and methotrexate 15 mg/kg BB did not  have t he 
effect of  l owering t he e xpression of  c dk1 p rotein.In i mmunohistochemical 
examination of B ax pr otein expression,  s tatistical t est s howed there w ere 
significant di fferences in  f ive tr eatment groups and the conclusions showed that 
the alkaloid fraction of Achyranthes aspera L DIII (100 mg/kg BB) has an effect 
of increasing the expression of Bax protein. In immunohistochemical examination 
of ras protein expression, the s tatistical te st showed that the a lkaloid f raction of  
Achyranthes aspera L decrease Ras protein expression at all doses. 
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