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Protective effect of Ginkgolide B on the blood-brain barrier in epileptic rats
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Abstract: Objective To investigate the protective effect of ginkgolide B (GB) on the permeability of blood-brain barrier (BBB) in
rats with epilepticus (EP) and its mechanism. Methods Totally 180 male SD rats were randomly divided into normal control group
(normal saline), model group (normal saline), sodium valproate (VPA) group (300 mg/kg) and GB low, medium and high dose
groups (2.5, 5.0, 10.0 mg/kg). The EP rat models were pruducted by induction with lithium chloride and pilocarpine; 1h before
pilocarpine injection, the drugs were given to rats in each group by administered intraperitoneally. The behavior of rats in each group
was observed; the water content of brain tissue was detected by wet and dry specific gravity method, and the permeability of BBB
was detected by Evans blue penetration method. The activity of SOD and CAT were detected by xanthine oxidation method and
ammonium molybdate method, and the MDA content was detected by thiobarbituric acid method; the content of TNF-a, IL-18, IL-6
were detected by ELISA. The expression of Occludin, ZO-1, MMP-2, MMP-9 were detected by Western blotting method. Results
Compared with model group, the number of seizures of the rats in VPA group and GB medium, high dose groups was reduced, the
seizure duration was shortened (P < 0.01). The brain tissue water content and Evans blue penetration were reduced (P < 0.05 or
0.01). The activity of SOD, CAT in brain tissue were increased and MDA, TNF-a, IL-1p, IL-6 content were decreased (P < 0.05 or
0.01); the expression of Occludin, ZO-1 were up-regulated and MMP -2, MMP -9 expression were down-regulated (P < 0.01).
Compared with VPA group, the number of seizures of the rats in GB high dose group was reduced, and the seizure duration was
shortened (P < 0.05 or 0.01). The Evans blue penetration were reduced (P < 0.05). The activity of SOD in brain tissue were
increased and MDA, TNF-a, IL-6 content were decreased (P < 0.05 or 0.01); the expression of Occludin, ZO-1 were up-regulated
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and MMP-2, MMP-9 were down-regulated (P < 0.05 or 0.01). Conclusion GB has protective effect on the BBB permeability of EP

rats; which may be related to the inhibition of oxidative stress and inflammation, as well as the up-regulation of Occludin, ZO-1

expression and down-regulation of MMP-2, MMP-9 expression.
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Table 1 Effects of GB on behavioral indexes of epileptic
rats (x£s, n=10)

1) FE/ A AR HE AR
(mg'kg " AR s FFLL N ] /min
i He — — —
i eit) — 126.95+19.07 25.94+3.86
VPA 300 282.03+42.96% 9.37+1.52%
GB 2.5 143.04+21.93 23.42+4.11
50  204.26+33.60" 15.01+2.86"
10.0  328.53+4538"" 7.12+1.49%44

SRR PP<0.01: 5 VPALILE: “P<0.05 ~“P<0.01
#P <0.01 vs model group; “P < 0.05 24P <0.01 vs VPA group

2 GBXEHMARMALSKEMREXBRESEEN
B0 (s, n=10)
Table 2 Effects of GB on brain water content and evans

blue osmosis in epileptic rats (r+s, n=10)

il &/ i 2H 2 (@Y e Siih )
(mg-kg™ " EIKE % (pugg™H
X HEE — 77.95+1.58 1.31+0.20
it — 82.86+1.83" 13.16+1.62"
VPA 300 79.08+1.85% 7.08+1.22%
GB 25 82.59+1.97 11.79+1.71
5.0 81.07+1.84 8.50+1.36"
10.0 78.61+1.79* 5.92+1.14%"

LA L " P<<0.01; S AL EL A - "P<<0.05 P<C0.01;
5 VPA 41 EL#% 2P <0.05

P < 0.01 vs control group; “P < 0.05 P < 0.01 vs model
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®3 GBI ARMAL SOD,CAT iFHEF MDA & EH I (r+s,n=10)
Table 3 Effect of GB on activity of SOD, CAT and content of MDA in brain tissue of epileptic rat (z+s,n=10)

ZH &/ (mg-kg D SOD/(U'mg ") CAT/(U'mg ") MDA/(nmol-mg ")
X HE — 2.68+0.27 54.94+6.62 7.19+1.36
P57 — 1.40+0.16™ 44.81+4.68™ 26.94+3.75"
VPA 300 1.79+0.20™ 51.16+6.01" 16.27+3.11%
GB 25 1.51+0.18 46.93+5.47 25.3243.70
5.0 1.85+0.19% 49.46+5.69" 19.75+3.20*
10.0 2.20+0.24%44 52.51+6.34* 13.39+2.68""

SxtiEA g " P<0.01; SHALL L "P<0.05 *P<<0.01;5 VPALLE: .~ P<0.05 " P<0.01
"P<0.01 vs control group;“P < 0.05 #P <0.01 vs model group; “P<0.05 ““P<0.01 vs VPA group

*4 GBIEMKRKALR TNF-0.1L-1.IL-6 & 2 HIZZ0A (xts, n=10)
Table 4 Effect of GB on contents of TNF-a, IL-1p, IL-6 in brain tissue of epileptic rats(z+s,n=10)

4 FE/(mg-kg TNF-o/(pg-mL ") IL-1B/(pgrmL ™" IL-6/(pg'mL ")
it — 449.27+51.80 28.20+3.81 43.13+5.29
it — 1139.45+133.28" 48.85+6.23" 98.52+11.12"
VPA 300 675.78+84.01% 36.60+4.24% 58.38+5.68"
GB 2.5 1018.37+127.92 45.76+5.49 88.71+10.29
5.0 764.89+96.48" 39.68+4.78" 67.62+7.41%
10.0 494.62+55.13""% 34.65+4.11" 50.37+4.79"°%

R HRALEL T P<<0.01; SRIALAL LA “P<0.01; 5 VPAALELEL 22 P<<0.01
“P<0.01 vs control group; “P < 0.01 vs model group; ““*P < 0.01 vs VPA group

3.6 GBXIEURARAZEL Occludin,ZO-1.MMP-2,
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Fig.1 Effect of GB on expression of Occludin, ZO-1,
MMP-2, and MMP-9 protein in brain tissue of epileptic rats
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5 GBIHEMARKALA Occludin, ZO-1.MMP-2 . MMP-9 & B F3X B840 (s, n=10)
Table 5 Effect of GB on expression of Occludin, ZO-1, MMP-2, and MMP-9 protein in brain tissue of epileptic rats (xs,n=10)

ZH 1 7&E/(mg-kg D Occludin/B-actin Z0-1/B-actin MMP-2/B-actin MMP-9/B-actin
X HE — 1.02+0.19 0.87+0.15 0.08+0.03 0.10+0.03
7Y — 0.18+0.06™ 0.07+0.03" 0.600.15" 0.93+0.17"
VPA 300 0.59+0.13" 0.53+0.11" 0.24+0.08™ 0.41+0.10"
GB 2.5 0.24+0.09 0.10+0.04 0.49+0.11 0.84+0.15
5.0 0.31+0.10" 0.24+0.07" 0.35+0.09" 0.65+0.16™
10.0 0.86+0.17%44 0.67+0.12"4 0.14+0.06""" 0.20+0.07%44

S HRL AT - T P<<0.01 ; SR LA . P<<0.01; 5 VPA 4L LKA . P<<0.05 ~P<0.01
"P<0.01 vs control group; *P < 0.01 vs model group; “P<0.05 ““P <0.01 vs VPA group
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