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ABSTRACT Objective: To investigate the effects of All trans-retinoic acid (ATRA) and ATRA followed by phorbol ester 12-o-te-
tradecanoylphorbol-13-acetate (TPA) (ATRA/TPA) on growth and morphological differentiation of human neuroblastoma SH-SYSY cell
line. Methods: SH-SYSY cells were differentiated with 10 4 M ATRA for 6 days and 10 p M ATRA for 3 days followed by 80 nM TPA
for another 3 days (RA/TPA). Morphological differentiation was detected by using the inverse microscope. And MTT assay was used to
detect the anti-proliferative effect of ATRA and ATRA/TPA on SH-SYS5Y cells. Resulls: Both ATRA and ATRA/TPA could induce mor-
phological differentiation and inhibit growth of SH-SY5Y cells. Differentiated cells underwent striking morphological changes and result-
ed in neuronal phenotype. ATRA-differentiated SH-SYSY cells exhibited a spindle-shaped morphology with elongated processes extend-
ing from opposing ends. Whereas ATRA/TPA-differentiated SH-SYSY cells showed polygon-shaped morphology with numerous elon-
gated processes extending from cell body. The cell viability decreased to 78.7%= 2% when exposured to ATRA at the concentration of
10p mol/ L for 6 days. After the removal of ATRA, cell viability increased to 89%= 0.2% and 86.3%=* 1.4%, respectively, when cul-
tured for another one day and two days. The cell viability decreased to 75.9% 0.4% when differentiated with 10 y M ATRA for 3 days
followed by 80 nM TPA for another 3 days. The cell viability was 75.5% 0.7% and 74.9% 1%, respectively, when SH-SY5Y cells were
stoped treating with ATRA/TPA and cultured for another one day and two days. Conclusion: ATRA and ATRA/TPA induced SH-SY5Y
cell differentiation. The two kind of differentiated SH-SYSY cell provided excellent in vitro cell model for neurological studies, especial-
ly RA/TPA differentiated SH-SYSY cells.
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A- OD
TRA o °

1 MTT ATRA  ATRA/TPA SH-SYSY
Table 1 Effect of ATRA and ATRA/TPA on growth proliferation of SH-SY5Y cells measured by MTT assay

SH-SYSY differentiated by different agents

time
ATRA % ATRA/TPA %
6 days with differentiation 78.7% 2.0 759+ 0.4
1 day without differentiation 89.0% 0.2 75.5% 0.7
2 day without differentiation 86.3% 1.4 749+ 1.0
+
Values are mean xt  s.d., representing cell viability
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Fig. 1 The morphology of SH-SY5Y cells from undifferentiated stage to differentiated stage: (a) Undifferentiated SYSY cells cultured for 1 day.
(b) SH-SY5Y cells cultured with ATRA for 1 day. (c) Undifferentiated SY5Y cells cultured for 3 day. (d) SH-SY5Y cells differentiated with 10 y M
ATRA for 3 day. (¢) Undifferentiated SYS5Y cells cultured for 6 day. (f) SH-SYSY cells cultured with ATRA for 6 days. (g) The cells treated sequentially
with 10 g M ATRA for 3 days followed by 80 nM TPA for another 3 days. Scale bar: 25 y m
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