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 At present, WJ-MSCs are considered as promising tool for clinical application based 

on their several advantages. These include extensive in vitro expansion, multi-lineages 

differentiation potential, immunomodulatory properties including easy accessibility with little 

or no ethical concern. This study aimed to investigate appropriate culture conditions for        

in vitro expansion of WJ-MSCs including development of hepatic lineage differentiation in   

WJ-MSCs. Here, we cultured the cells in various conditions as followed, C1 (Dulbecco’s 

modified Eagle’s medium with 1.0 g/L glucose (DMEM-LG) + 10% FBS under 20% O2 and 

5% CO2), C2 (DMEM-LG + 10% FBS under 5% O2 and 5% CO2), C3 (Embryonic stem cells 

conditioned medium (ESCM)), and C4 (ESCM + 10 ng/mL EGF). Cells in C3 and C4 were 

cultured under 5% O2 and 5% CO2. Our results revealed that cells in C1 had low proliferation 

and fast senescense. On the contrary, cells cultured in C2, C3, and C4 yielded significant 

proliferations as 113.77  7.89, 204.66  10.39, and 424.88  14.62 folds at day 12, 

respectively. These findings indicate that C4 is the best culture condition and hypoxic 

condition is more suitable for in vitro WJ-MSC expansion than normoxic condition. 

Furthermore, we observed that the expanded cells from C3 and C4 had faster mean population 

doubling time (PDT) than that from C2. These results demonstrate that ESCM with or without 

additional EGF provided greater potential of WJ-MSCs expansion than conventional medium 
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(DMEM-LG + 10% FBS). The expanded cells from C2-4 could preserve common 

characteristics of MSCs including cells morphology, cell surface marker expressions (CD29
+, 

CD44
+, CD90

+, CD34
-, CD45

-), differentiation potential (osteoblasts, chondroblasts, adipocytes), 

and stemness marker expressions. However, it was remarkable that the expanded cells from 

C3 and C4 could maintain the expression of stemness gene markers, Oct-4 and Nanog, more 

than that from C2. Moreover, the expanded cells from C2-4 had ability to differentiate into 

hepatic lineage or hepatocyte-like cells (MSCDHC) which had evidenced by morphological 

changing including hepatic-specific gene and protein expressions. The MSCDHC cells 

contain hepatic functions, such as, glycogen storage, LDL uptake, albumin secretion, and urea 

production. Interestingly, capacity of hepatocyte differentiation of cells from C3 and C4 is 

higher than that from C2. Taken together, ESCM with or without additional EGF is not only 

appropriation for in vitro WJ-MSCs expansion but also promoting WJ-MSCs differentiation 

into hepatic lineage. Additionally, this study revealed that ethanolic leaves extract of

Gynura procumbens or paetumpung could accelerate MSCDHC production. This study, thus, 

opens a new insight at least three points. Firstly, ESCM serves as a rich source of several 

factors required for supportive WJ-MSCs expansion, especially in a short period of time 

which is crucial for clinical use. Secondly, WJ-MSCs can serve as an alternative source of 

hepatocyte-like cells generation which can be applied for treatment of liver diseases in the 

future. Thirdly, G. procumbens leaves extract provides a benefit in supportive hepatogenic 

differentiation capacity of WJ-MSCs.    

 

 

 

 

 

 

 

 

 

 




