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Abstract: Aim  To explore the protective effect of propyl gallate against neuronal injury in the
boundary zone of the infarction area in the mt cerbral ischemia-reperfusion model and its possible
mechanism. Methods Tmnsient focal ischemia induced by middle cerbml artery occlusion in the rats
was established by ligation of the left intemal carotid artery for 2 h. Rats were trated by propyl gallate
with different doses ( 23.5, 47 and 94 Umol* kg ') for three days before operation. Coronal brain
sections were collected after1, 2, 4, 6, 12 and 24 h of reperfusion, neuronal injury in the boundary zone
of the infarction area was evaluated by TUNEL and Nissl staining. The expression of activated Caspase-3,
183 185 180 182

total SAPK/INK, p38MAPK and their phosphorylation ( Thr™ /Tyr , Thr /Tyr
immunohistochem istrty and Westem blotting with corresponding antibodies. Results Although SAPK /INK

) was investigated by

immunoreactivity did not increase at each time point in the boundary zone of the infarction area after
reperfusion, p-SAPK/JNK immunoractivity increased significantly at1 h and then decreased gradually,
and p38 MAPK immunoreactivity was enhanced at each time point, peaked at 6 h. Exprssion of p-
P38MAPK peaked at6 h. Activated Caspase-3 immunoreactivity appeared at 6 h in the boundary zone of
the infarction area and peaked at12 h. TUNEL positive neurons were observed at12 h and became more
abundant at24 h. The number of Nissl positive neurons decreased gradually and apoptosis ratio of neurons
peaked at24 h. Propyl gallate reduced the inmunoreactivity of SAPK/INK, p-SAPK/JNK, p38MAPK and
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p-p38MAPK markedly at 1 and 6 h. Propyl gallate with doses of 47 and 94 Hmol* kg ' wer mor

effective. Conclusion

Inhibition on the activation of SAPK/JNK and p38 MAPK is the possible protective

mechanism of propyl gallate against neuronal injury induced by cerebral ischem ia- repe rfusion.

Key words: propyl gallate; cerebral ischem ia- reperfusion; phosphorylation; stress-activated protein

kinase /c-Jun NH, -tem inal kinase; p38 m itogen-activated protein kinase; neuronal apoptosis
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Effect of propyl gallate ( PG) on expression of total SAPK/JNK, p38MAPK and their

phosphorylation. Lane 1 - 6: 1, 2, 4, 6, 12 and 24 h. A: SAPK/INK; B: p-SAPK/INK; C:

p38MAPK; D: p-p38MAPK
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Table 1 Effect of propyl gallate ( PG) on number of total SAPK/INK, p38MAPK and
their phosphorylation positive cells

Number of positive cells

Group

SAPK /INK p-SAPK /INK p38MAPK p-p38MAPK
Control 89.2+5.6 - 64.5 *5.5 -
Sham 88.0 £4.9 - 66.5 £5.9 -
Model 88.8 6.7 87.7%5.6 96.7 £6.0 62.0 6.5
Vehicle 88.0 +6.4 86.0 4.1 92.5 7.7 62.7 £8.2
PG 23.5 Umol* kg! 89.7 8.1 62.7 7.7 73.8 7.0 51.2%6.2
47 Bmol* kg™! 64.0 £5.5" " 52.2+7.8" " 58.7 £6.2 37.2%4.27 "
94 Hmol* kg' 64.5 8.7 " 49.8 £7.4"° 48.7 *5.6" " 36.3 £3.47 "

n=6, xXts. ° " P <0.0l vs model

Figure2 Immunohistochem istry of rat coronal brain sections ( caudate putamen) with SAPK/JNK ( A)
and p-SAPK/JNK ( B) antibody at1 h ( x 400). The arrows head point to the positive neuron. Al:
Sham; A2, Bl: Model; A3 - A5, B2 - B4: Propyl gallate (23.5, 47 and 94 Umol* kg ')

Figure3 Immunohistochem istry of rat coronal brain sections ( caudate putamen) with p38MAPK ( A) and
p-p38MAPK ( B) antibody at6 h ( x 400). The arrows head point to the positive neuron. Al: Sham; A2,
Bl: Model; A3 - A5, B2 - B4: Propyl gallate (23.5, 47 and 94 Umol* kg ')
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Figure 4 Westem blotting of activated Caspase-3 protein. Activated Caspase-3 immunoreactivity

appeared at6 h and peaked at12 h ( A). Propyl gallate treatment reduced the expression of activated
Caspase-3 (B). (A) Lanel - 6: 1, 2, 4, 6, 12 and 24 h; (B) Lane 1: Model; Lane 2: Vehicle;
Lane 3 - 5: Propyl gallate (23.5, 47 and 94 Emol* kg'1 )
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Figure5 Effect of propyl gallate on neuronal apoptosis after reperfusion ( X 400) . Immunohistochem istry
of rat coronal brain sections ( caudate putamen) with activated Caspase-3 antibody at12 h ( A). TUNEL
staining of rat coronal brain sections ( caudate putamen) at24 h ( B). Nissl staining of rat coronal brain
sections ( caudate putamen) at24 h (C). The arrows head point to the positive neuron. Cl: Sham; Al,
Bl, C2: Model;, A2 - A4, B2 - B4, C3 - C5: Propyl gallate (23.5, 47 and 94 HEmol* kg’])



SAPK/INK  p38MAPK + 553.
Table2 Effect of propyl gallate ( PG) on neuronal apoptosis after repe rfusion
Group Number of positive cells Apoptosis mtio/%
Activated Caspase-3 TUNEL Niss1
Control 143.5 *10.8
Sham 146.7 £9.1
Model 63.7 7.0 52.7%5.6 94.3 +5.6 35.9 2.8
Vehicle 65.7 £6.7 54.3£7.4 95.5 6.7 36.5 £2.7
PG 23.5 Hmol* kg 69.0 5.3 46.0 5.8 90.0 6.3 37.0 £2.3
47 Bmols kg™! 55.7%5.4 49.3 5.1 120.0 *10.4" " 19.0 X2.4" "
94 Bmols kg™ 46.0 £5.2" " 26.3 £4.7°° 122.3%9.2" " 16.3 £2.2" "
n=6, x*s. *" P <0.01 vs model
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