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Influence of ilexonin A on the expression of bFGF, GAP-43 and
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Abstract: This study is to observe the effect of ilexonin A (IA) on the expression of basic fibroblast growth
factor (bFGF) and growth associated protein-43 (GAP-43), and neurogenesis after cerebral ischemia-reperfusion
in rats and explore its possible mechanism of protecting neuronal injury. Models of middle cerebral artery
occlusion (MCAOQ) were established in SD rats. Before and after two hours ischemia-reperfusion, IA (20 and
40 mg'kg™) was injected immediately and on 3, 7, 14, and 28 d once a day. The neurological severity was
evaluated by neurological severity scores (NSS); neuronal injury in the boundary zone of the infarction area
was evaluated by TUNEL and Nissl staining. The expressions of bFGF and GAP-43 and neurogenesis were
evaluated by Western blotting and 5-bromodeoxyuridine (Brdu) fluorescence staining, respectively. After
treatment with 1A, the NSS of treatment groups were lower than that of the models (3 and 7 d). The number
of TUNEL positive neurons decreased and Nissl positive neurons increased at the same time (3 d). The
expressions of bFGF and GAP-43 increased significantly in the boundary zone of the infarction area when

compared to model group. Moreover, IA markedly enhanced the neurogenesis in the brain after ischemia-
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reperfusion, which revealed an increase of Brdu/NeuN positive cells in the boundary zone of the infarction area.

The possible mechanism of protecting neuronal injury of IA may be related to inhibition on neuronal apoptosis,

upregulation of bFGF and GAP-43, and neurogenesis in boundary zone of infarction after cerebral ischemia-

reperfusion.
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WL . PBS AU —HUIEBI IR HR, et B 4
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Table 1 Effect of ilexonin A (IA) on neurological severity
scores (NSS). n=6, x+s. P<0.01vs3dand7d;"*P<0.01
vs model at corresponding time point

Group 3d 7d 14d 28d
Control 0 0 0 0
Sham 0 0 0 0
Model 6.50+1.05 533+082 3.50+138" 1.83+1.17"

IA40 mg'kg™' 3.67+0.82" 3.17+1.17"% 3.00+0.89 1.33+121
20 mg-kg™' 4.50+1.05" 383+£0.75 3.17+098 1.50+1.05

2 EXEHENARKRLEXEBALRHETAT
op=A10)

IEHH M TF AR AW TUNEL BHPE40 i, i
SR FRHEEJS 34 7. 14 K 28 R, AREALAT K R M X
JAI A 35 B TUNEL FHPEfZE e, LA 3.7 Righ
B3, mEBEHD (E 1A1~6). fAIZ Nissl FH
PR 28 T8 AR I A S T AR B Bk, DA 3 R
W, MEAEEIRES (8 1B1~6); 1A TG,
TUNEL FHPEMZ TG (3 K) BH k> (K 1A7, 8), 1fi
Nissl FHPE#ZE T (3 R) BRI Z (K 1B7, 8), LLIA
40 mg'kg I EM N BFE. LE 2.

Table 2 Effect of ilexonin A (IA) on neuronal apoptosis after
cerebral ischemia-reperfusion. n =6, x+s. P < 0.0l vs 14
and 28 d; *P < 0.01 vs control and sham; $p <0.01 vs 3 d;P<
0.05 vs 1A 20 mgkg '

Number of positive cells

Group
TUNEL Nissl
Control 0 68.2+6.7
Sham 0 63.8£10.7
Model 3d 503+ 7.4 17.8 £ 4.4
7d 42.7£44" 20.5 +3.3"

14d 32.0+4.5 25.0 +2.9%

28d 125+2.7 28.5 + 4.4"
IA 40 mg-kg ™' (3 d) 20.8 +3.9% 32.7+2.6%

20 mg-kg ' (3 d) 25.0 +4.2% 25.5+2.3%
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Figure 1 Effect of ilexonin A (IA) on neuronal apoptosis after cerebral ischemia-reperfusion (cortex, x400).
The arrows head point to the positive neuron.
A3-6, B3—6: Model 3, 7, 14, and 28 d; A7-8, B7-8: 1A 40 and 20 mg'kg™' (3 d).

sections were stained with TUNEL (A) and Nissl (B).
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Figure 2 Effect of ilexonin A (IA) on expression of bFGF
protein detected by Western blotting with S-actin protein as an
internal reference. Lane 1: Control; Lane 2: Sham; Lane 4, 7:
IA 40 mgkg'; Lane 5, 8: IA 20 mg'kg '. Lane 3 (A): Model
(3 d); Lane 6 (A): Model (7 d); Lane 3 (B): Model (14 d); Lane 6
(B): Model (28 d). A and B: bFGF protein immunoreactivity
was enhanced in the boundary zone of the infarction area after
reperfusion and peaked at 7 d, then reduced gradually. After the
intervention of IA, the expression of bFGF increased, compared
to model group at corresponding time points. C: Quantitative
analysis of bEGF protein. P < 0.05 vs model at each time point;
#P < 0.05 vs model at corresponding time point
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Figure 3 Effect of ilexonin A (IA) on expression of GAP-43
protein detected by Western blotting with S-actin protein as an
internal reference. Lane 1: Control; Lane 2: Sham; Lane 4, 7:
IA 40 mgkg '; Lane 5, 8: IA 20 mgkg '. Lane 3 (A): Model
(3 d); Lane 6 (A): Model (7 d); Lane 3 (B): Model (14 d); Lane 6
(B): Model (28 d). A and B: GAP-43 protein immunoreactivity
was enhanced in the boundary zone of the infarction area after
reperfusion and peaked at 7 d, then reduced gradually. After the
intervention of 1A, the expression of GAP-43 increased, compared
to model group at corresponding time points. C: Quantitative
analysis of GAP-43 protein "P < 0.05 vs model group at each
time point; “P < 0.05 vs model at corresponding time point
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Figure 4 Effect of ilexonin A (IA) on rat ischemic cortex in cerebral ischemia-reperfusion detected by immunofluorescence staining
with Brdu (red) and NeuN (green). Arrowheads indicate double-stained cells. A: Control; B: Sham; C, F, I, L: Model 3, 7, 14, and
28 d; D, G, J, M: 1A (40 mg~kg71) 3,7, 14, and 28 d; E, H, K, N: IA (20 mg~kg71) 3, 7, 14, and 28 d; O: Quantitative analysis of
Brdu/NeuN positive cells. P < 0.05 vs model at each time point.  Scale bar: 50 pm
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