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[Abstract ] Objective To investigate the activation of signal transducer and activator of
transcription-3  (STAT3) in rats following focal cerebral ischemia/reperfusion (IR) and explore the
correlation between STAT3 activation and the cerebral infract volume. = Methods Ninety-nine SD rats
were randomized into sham-operated group (n=9) and two IR groups with right middle cerebral artery
occlusion with thread for 2 h (n=45) and 6 h (n=45) followed by reperfusion. At different time points after
the end of the ischemia, the rats were sacrificed to obtain the brain tissue for triphenyltetrazolium chloride
(TTC) staining to determine the infract volume. Immunohistochemistry and Western blot were used to
detect the expressions of STAT3 and phosphorylated STAT3 (P-STAT3) in the brain tissue, and their
correlations to the infarct volume were analyzed. Results Cerebral ischemia induced obvious
infraction in the right hemisphere of the rats, where TTC staining was absent. Ischemia for 6 h resulted in
more extensive areas without TTC staining than ischemia for 2 h  (P<0.05). Reperfusion for 24 h after a
2-hour ischemia was associated with obviously reduced area free of TTC staining (P<0.05), whereas
reperfusion for 24 h following a 6-hour ischemia only caused mild reduction of the TTC staining-free
area. Immunohistochemistry of the brain tissue demonstrated the presence of STAT3 protein expression
in the cytoplasm and P-STATS3 in the cell nuclei. IR was found to cause changes in the expression of
P-STATS3 but not STAT3 protein, and the expression of P-STAT3 increased with the reperfusion time,

reaching the peak level at 24 h of reperfusion. The activation level of STAT3 protein was inversely
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STAT3 is

expressed in the cytoplasm and P-STATS3 in the cell nucleus of the brain tissue. Without causing obvious

correlated to the dimension of the TTC staining-free area in the brain. Conclusion
changes in STAT3 expression level, cerebral ischemia and reperfusion increases the phosphorylation
level of STAT3 in inverse correlation to the size of the infarct area.
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Fig.1 TTC staining of the brain tissue after focal cerebral ischemia and reperfusion

F 1 AWM TS TTC %80 Y AR X AR AL (%, xts)
Tab.l Changes in the abnormal area in the brain without TTC staining
after focal cerebral ischemia and reperfusion(%, Mean+SD)

A0 FHEOh FREE0Sh FREE2h MEEe6h FMEDE24h FE PIH

B4 34.8+1.2 33.9+24 33.1x1.4 31.3+2.1 29.8+1.2% 4.074 0.033
CH. 40.2+3.1 41.7£5.4 40.1£3.0 40.0£6.2 37.5+2.3 0.375 0.822
ofE 2.814 2.286 3.662 2.302 4.841
Pl 0.048 0.084 0.026 0.083 0.008

SREE 0 h e 2P<0.05
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Fig.4 Western blot of STAT3 and P-STAT3 in the brain tissue after
cerebral ischemia (for 2 h) and reperfusion Fig.5 Western blot of
STAT3 and P-STATS3 in the brain tissue after cerebral ischemia (for 6 h)

and reperfusion
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Fig.2 Immunohistochemistry for STAT3 in the brain after focal cerebral ischemia and reperfusion(x400)

Fig.3 Immunohistochemistry for P-STAT3 in the brain tissue after focal cerebral ischemia and reperfusion(x400)
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Tab.2 Changes of the optical density of STAT3 and P-STAT3 after focal cerebral

ischemia and reperfusion relative to that in the sham-operated group (Mean+SD)

415 il B#41 STAT3  B#1 P-STAT3  C# STAT3  C# P-STAT3
FRHETE O h 3 1.1320.31 1.28+0.20 0.94+0.31 1.18+0.81
THHEYE 0.5 h 3 1.18+0.12 2.64+0.50° 1.16+0.42 2.75+0.70°
THHEYE 2 h 3 0.96+0.42 2.38+0.31 0.89+0.63 2.14+0.22
THEYE 6 h 3 1.00+0.13 3.56+0.22° 1.11£0.23 3.50+0.52°
FRHETE 24 h 3 1.23+£0.20 3.79+0.71° 0.97+0.30 4.12+0.13°
FfH 0.640 16.671 0.270 13.835
Pt 0.651 0.000 0.891 0.000

S FEE 0h HeiR,*P<0.05
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