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Cytosine arabinoside (cytarabine) is an 
antimetabolic agent, which damages DNA 
when the cells cycle holds in S phase. 
Cytarabine is mainly used in the treatment of 
AML and lymphomas. It has been reported to 
cause severe neuropsychiatric side effects in 
human patients under going therapy for AML. 
Cytarabine is also reported to be used in the 
study of nervous system. In the present study, 
we have investigated the effect of cytarabine 
on human embryonic stem cells (hESCs) 
derived randomly differentiated embryoid 
bodies. Cytarabine, being a developmental 
toxicant, exhibited cytotoxicity at high 
concentrations, while sub-lethal concentration 
of cytarabine was found to stimulate neuronal 
markers such as PAX6 and MAP2. In 
addition, low concentration of cytarabine also 
caused inhibition of developmental markers. 
To find the significant toxicity markers 
microarray analysis was performed with 
Ilumina HumanHT-12 v3 Expression 
BeadChip, revealing cytarabine promoted 
axon guidance and other pathways known to 
be involved in the regulation of neurogenesis 
in hESC embryoid bodies. In addition 124 
upregulated and 416 down regulated 
significant genes (p < 0.05) were observed in 
cytarabine treated EBs compared with 
untreated. The significantly (p < 0.01) 
upregulated annotations for cytarabine 

treatment in the GO biological process relate 
to neuronal differentiation like neural 
morphogenesis, axonogenesis, nervous system 
development etc. In our work, it is shown that 
cytarabine can stimulate pathways and 
markers for neuronal differentiation and 
inhibit developmental markers. 
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