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Background: Small molecule Purmorphamin (PMA) is the agonist of smoothened
protein in Sonic hedgehog (Shh) signaling pathway. Effect of purmorphamin small
molecule on differentiation of mesenchymal cells into bone tissue has been studied
previously. Use of Shh causes progression of neural differentiation, and the
differentiated cells express specific neural markers. Neurofilament (NF) and
acetylcholine esterase (Chat) are specific markers of motor neurons and their
expression in differentiated cells indicates their conversion into motor neurons. The aim
of this study was to evaluate the ability of PMA to differentiate the human endometrial
stem cells (hEnSCs) into motor neurons.

Methods: This analytical study was done in Tehran University of Medical Sciences
laboratory on September of 2015. In this study hEnSCs were enzymatically extracted
from endometrial tissue. After third passages, the flow cytometry was done for
mesenchymal stem cells markers. The mesenchymal stem cells were divided into
control and differentiated groups. FBS 10%+DMEM/F12 was added to the culture
medium of control group and the differentiating group was treated with differentiating
medium containing N2, PMA, DMEM/F12, FBS, B27, IBMX, 2ME, FGF2, RA,
BDNF. After 21 days immunocytochemistry (ICC) test was done for the expression of
NF and Chat proteins and Real-time PCR analysis for expression of neural markers
such as NF, Chat, Nestin and GFAP (as glial marker) at mRNA level.

Results: The flow cytometry analysis showed that hEnSCs were positive for
mesenchymal markers CD90, CD105 and CD146 and negative for endothelial marker
CD31, and hematopoietic marker CD34. The immunocytochemistry and Real time-
PCR results showed that the cells treated with PMA expressed motor neuron markers of
NF and Chat.

Conclusion: According to the results of this study, it can be concluded that small
molecule PMA has the potency to induce the differentiation of hEnSCs into neural

cells, specifically motor neurons by activating Shh signaling pathway.
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