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[ABSTRACT] BACKGROUND & OBJECTIVE: Isatin (ISA) is a natural
material that exists in mammalian body fluids and tissues. ISA could inhibit
the growth of tumors, but the mechanism remains unclear. This study aimed
to explore the effects of ISA on the cell cycle and apoptosis of
neuroblastoma cell line SH-SY5Y. METHODS: Fluorescent staining, flow
cytometry, and Western blot were performed to analyze the cell cycle arrest
and apoptosis of SH-SY5Y cells after treatment of ISA at different
concentrations (0, 100, 200, 400 umol/L). RESULTS: When treated with
400 umol/L ISA for 48 h, SH-SYBY cells showed typical apoptotic
morphologic changes including chromatin condensation and DNA fragment.
Along with the increase of ISA concentration, Bcl-2 expression was
decreased, the ratio of Bcl-2 to Bax was significantly decreased (P<0.05).
When treated with ISA (100, 200, 400 ymol/L) for 48 h, the positive rates
of activated Caspase-3 in SH-SY5Y cells were significantly higher than that in
control SH-SY5Y cells (19.28%, 25.88%, and 33.43% vs. 10.58%, P<
0.05). Moreover, inhibitor of caspase-activated DNase (ICAD), the
substrate of Caspase-3, was degraded. In addition, the proportion of SH-
SY5Y cells at G; phase was significantly increased with an apparent G;
phase arrest when treated with ISA (100, 200, 400 umol/L) for 48 h. In the
progress of cell cycle arrest induced by ISA, phosphorylated ERK and CDK1
expression were down-regulated (P<0.05). CONCLUSION: ISA can induce
apoptosis and G; phase arrest in SH-SY5Y cells, possibly by decreasing
Bcel-2/Bax, activating Caspase-3 and down-regulating the expression of
phosphorylated ERK and CDK1.
KEYWORDS: Isatin; Neuroblastoma; SH-SY5Y cell; Bcl-2/Bax; Caspase-
3; Apoptosis; Cell cycle arrest
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Figure 1  Morphology of SH-SYSY cells after 48-hour treatment of isatin (400 pwmol/L) observed under
fluorescence microscope (Hoechst33258 %400 )

SH-SY5Y (Hoechst33258 x400)

DNA fragment and chromatin condensation are observed in ISA-treated SH-SY5Y cells (A), but not in untreated cells (B).
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Figure 2 Expression of Bcl-2 and Bax in SH-SY5Y cells
after 48-hour treatment of isatin detected by Western blot
Lane 1: control cells; lanes 2—-4. SH-SY5Y cells treated with 100,
200, and 400 pwmol/L ISA, respectively. ‘P<0.05, vs. control.
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Table 1 Effect of isatin on Caspase-3 activity in
SH-SYSY cells measured by flow cytometry
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Figure 3 Expression of ICAD protein in SH-SY5Y cells
after 48-hour treatment of isatin detected by Western blot
Lane 1: control cells; lanes 2-4: SH-SYSY cells treated with 100,
200, and 400 pmol/L ISA, respectively. *P < 0.05, vs. control.

2 ISA SH-SYSY 48 h

Table 2 Cell cycle of SH-SYSY cells treated with

isatin for 48 h determined by flow cytometry

Positive rate (%)

Cell proportion (%)
G S G,

Group

Group
Unactivated Caspase-3  Activated Caspase-3
Control 89.45+0.75 10.58+0.73
ISA 100 pmol/L 80.75+0.41° 19.28+0.58"
200 pwmol/L 75.95+1.54 25.88+4.42°
400 pwmol/L 69.13+0.47° 33.43+0.50°

Control 54.18+0.47 36.16+0.64 9.66+1.12
ISA 100 pmol/L  66.23+0.51* 28.76+0.91¢ 5.01+1.04
200 pmol/L  67.40+0.17° 28.98+0.68" 3.62+0.51

400 pmol/L  73.39+2.12¢ 17.68+0.78* 8.92+1.71

All values are presented as mean = SD of one experiment performed

in triplicate. “P<0.05, vs. control.

All values are presented as mean + SD of one experiment performed

in triplicate. “P<0.05, vs. control.
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Figure 4  Expression of ICAD and Cyclin D1 in SH-SYSY SH-SYSY Bd'zé Bax

cells after 48-hour treatment of isatin detected by Western blot
Lane 1: control cells; lanes 2—-4. SH-SY5Y cells treated with 100,
200, and 400 pwmol/L ISA, respectively. *P < 0.05, vs. control.
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