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Inhibition of Rho-associated coiled coil-containing kinase
(ROCK) has been reported to promote differentiation of
neuronal cells. Here, we examined the effect of Y-27632, a
ROCK inhibitor, on the outgrowth of neurites in PC12 cells.
Y-27632 caused a rapid induction of neurite outgrowth in
PC12 cells in a time-dependent manner. The neurite
outgrowth, triggered by Y-27632, was accompanied by
Racl activation, and was attenuated by Racl inhibitor
NSC23766, in a concentration-dependent manner. Y-27632
also induced an increase in the production of reactive
oxygen species (ROS). Pretreatment with N-acetylcysteine,
an ROS scavenger, inhibited the ROS generation and
neurite outgrowth in response to Y-27632. These results
indicate that the activation of Racl and the generation of
ROS contribute to the neurite outgrowth triggered by
Y-27632 in PC12 cells.
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Fig. 1. Y-27632 caused neuronal differentiation of PC12 cells
in a time-dependent manner. (A) Photomicrographs of PC12
cells incubated with 50 uM Y-27632 for the indicated times.
The image in each panel is representative of 4 independent
experiments. (B) Cells with neurites longer than the cell body
diameter were counted and the percentage of neurite-bearing
cells was determined. Results are presented as mean + S.E.M.
of 4 independent experiments; at least 50 cells/condition were
analyzed in each experiment.
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Fig. 2. Y-27632 induced Racl activation in PC12 cells. (A)
PC12 cells were stimulated with 50 uM Y-27632 and Racl
activation was determined by measuring the amount of
GTP-bound Racl. (B) Data from 4 experiments were
quantified. Results are presented as mean + S.E.M. Statistical
analysis was performed by one-way ANOVA and Bonferroni's
test. *(Asterisk) indicates difference from the value at time 0 (p
< 0.05). (C) The percentage of neurite-bearing cells was
determined in Y-27632-stimulated PC12 cells in the presence
of various concentrations of NSC23766. Results are presented
as mean = S.E.M. of 4 independent experiments; at least 50
cells/condition were analyzed in each experiment.
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Fig. 3. Y-27632 induced ROS generation in PC12 cells. (A)
PC12 cells were treated with 50 uM Y-27632 and 5 uM
DCF-DA in the presence or absence of 10 mM NAC for 30
min and flow cytometric analysis was performed (n=3). The
x-axis shows log fluorescence intensity and the y-axis indicates
the cell number. (B) Quantification of P4 area is expressed as a
percentage relative to the total number of cells. Results are
presented as mean + S.E.M. Statistical analysis was performed
by one-way ANOVA and Bonferroni's test. *(Asterisk)
indicates difference from the control value (P < 0.05).
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Fig. 4. ROS were involved in Y27632-caused neuronal
differentiation in PC12 cells. (A) Photomicrographs of PC12
cells incubated with 50 uM Y-27632 for 3 h in the presence or
absence of 10 mM NAC or 1 mM trolox. The image in each panel
is representative of 3-7 independent experiments. (B) PC12 Cells
with neurites longer than the cell body diameter were counted
and the percentage of neurite-bearing cells was determined.
Results are presented as mean + S.E.M. of 3-7 independent
experiments; at least 50 cells/condition were analyzed in each
experiment. Statistical analysis was performed using an unpaired
Student’s z-test. *(Asterisk) indicates difference from the control
value (P < 0.05). NAC: N-acetylcysteine
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