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[ Abstract | Objective; To investigate the protective effect of sodium ferulate on cerebral ischemia-
reperfusion injury in rats and to explore its possible mechanism. Method: The cerebral ischemia reperfusion injury
model was established by middle cerebral artery occlusion ( MCAO) in SD male rats. 36 modeled rats with
neurologic damage were randomly divided into 4 groups: model group, low, medium, high-dose sodium ferulate
groups (25, 50, 100 mg-kg '). Another nine rats were selected as a sham operation group. Neurological
function was assessed by neurological scoring system in rats. Hematoxylin-eosin ( HE) staining was performed to
observe the pathological changes of the rats’ brain. The levels of tumor necrosis factor « (TNF-a) , interleukin-18
(IL-18) and interleukin-6 (IL-6) in serum and brain tissues were detected by enzyme-linked immunosorbent assay

(ELISA). Western blot was used to detect the protein expression of nucleus and cytoplasm nuclear factor-kappa B
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p65 (NF-kB p65) in brain tissues. Result: As compared with normal group, neurological deficit score was
increased ; the neuronal necrosis and inflammatory cell number were present; the serum and brain tissue levels of
TNF-a, IL-18 and IL-6 were increased; nucleus/cytoplasm NF-xB p65 protein expression ratio was increased
significantly in model group (P <0.01). As compared with model group, sodium ferulate distinctly decreased the
neurological deficit score (P <0.05, P <0.01), inhibited neuronal necrosis, reduce inflammatory cell number,
significantly reduce the serum and brain tissue levels of TNF-a, IL-18 and IL-6 (P <0.05, P <0.01). Western
blot showed that sodium ferulate could inhibit the nuclear translocation of NF-xB p65 protein (P <0.05, P <
0.01), and finally, it can alleviate the inflammatory injury caused by ischemia reperfusion. Conclusion: Sodium

ferulate protects the brain against focal cerebral ischemia reperfusion injury, and the mechanism may be related to

inhibiting nuclear translocation of NF-xB p65 protein to alleviate inflammatory response.
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Table 1 Neurological deficit score of rats after ischemia-reperfusion

(x+s,n=9) 4y

7l . .
45 . ERIN EIKIPS ENIPN
/mg-kg

fBF AR - 0 0 0

(i) - 2.667 0.500" 2.444 +0.527" 2.222 £0. 441"

WIERRREN 25 2.556 £0.527 2.222 +0.441 1.778 0. 441
50 2.444 +0.527 2.111 £0.601 1.556 £0. 527>

100 2.222+0.667 1.778 £0.441% 1.111 £0. 601>

WGP ARLED P <0.01; SHEBAHHEYP<0.05,”P<
0.01(F 2,3 ),
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Fig.1 Effect of sodium ferulate on pathomorphology of brain rats

in tissues after cerebral ischemia-reperfusion( HE, x 400)
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Table 2  Effect of sodium ferulate on serum levels of TNF-a, IL-18 and IL-6 in ischemia-reperfusion rats (x +s,n =8) ng-L~!
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] 250 7% 4 25 217.375 £20.937% 338. 136 +18. 674 623. 500 +42. 088%
50 178. 347 +14. 015> 233.705 +15. 602% 476. 625 +38.931%
100 153.278 +16. 798" 190. 636 =19. 607 419. 438 +49. 442°)

F3 FRBHNROEBETRGARKAL S TNF-a,IL-18,1L-6 EBHIFM (v 5,0 =8)

Table 3 Effect of sodium ferulate on brain tissue levels of TNF-a,IL-18,IL-6 in ischemia-reperfusion rats (x +s,n=8) ng-g’l
20 5 F &/ mg-kg ™! TNF-« IL-183 1L-6
BFEAR - 20.212 1. 456 7.474 £2.215 9.939 +4.702
LAY - 36.752 +2. 490" 21.274 +2.708" 28. 667 +4.760"
o] 258 722 414 25 31.655 +2. 165> 17.431 +1.705> 24.366 +3. 643
50 23.642 +2. 136 15.193 +1. 805> 19.033 +8.097%
100 20. 871 +2.393% 13.747 +1.399% 17. 890 +4. 874
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F4 FTRERMX NGB ETRGKRBEALR S NF-«B p65 EAREMHM (v £5,n=3)

Table 4 Effect of sodium ferulate on NF-«B p65 protein expression in ischemia-referfusion rats(x +s,n=3)

20 51 F 4 /mg-kg ™! 4 g #% NF-kB p65/Histone H3 Y i 3% NF-kB p65/B-actin BB NF-kB p65/ 4 i3 NF-kB p65
BFER - 0.384 £0. 125 1.422 +0.215 0.271 £0.076
Ay - 0.704 0. 055" 0.772 £0. 099> 0.917 £0. 074>
Wi 258 1% 44 25 0.784 £0.227 0.919 £0. 149 0.845 +0. 139
50 0.536 0. 169 1. 180 +0.220% 0.454 0. 131%
100 0.385 0. 1017 1.172 0. 169> 0.324 £0.039%

FESHPARMALEYP<0.05,7P<0.01; SHEMAH HE P<0.05,YP<0.01,

I NF-xB p6s W . - G5 (D,
HUHIE Histone H3 | S s it SN S 17 kDa

I NF-B p6s M - G5 kD2
e 5vcin R

A B C D E
B2 BBLILE R U5 A B R ek NF-cB p6S % 3% 34 A 3K

Fig.2 Electrophoresis of expression of NF-«kB protein in ischemia-

reperfusion rats
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