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Abstract: Objective To explore the protective effect and mechanism of ginkgolide B (GB) combined with borneol (BO) on cerebral
ischemia-reperfusion injury in rats. Methods The model of middle cerebral artery occlusion (MCAO) in rats was established by thread
embolism method. Rats were randomly divided into sham group, model group, ginkgolide B (10 mg/kg) group, borneol (2.5 mg/kg) group
and ginkgolide B + borneol (8 : 1,4 : 1,2 : 1) group, and the drug was given once at 10 min, 24 h and 48 h after the thread plug was
pulled out. The changes of neurological impairment score, cerebral infarction area, water content of brain tissue, pathological injury
degree of brain tissue, inflammatory factors, oxidative stress and expression of apoptosis-related proteins in brain tissue were
investigated. Results Compared with sham group, the area of cerebral infarction, neurological function score and water content of
brain tissue in model group were significantly increased (P < 0.001), and the pathological damage of brain tissue was serious. The
neurological impairment score, cerebral infarction area, brain tissue water content, neuronal structure damage and Nissl’s corpuscle
loss of rats in ginkgolide B, borneol and ginkgolide B + borneol (4 : 1) groups were improved to varying degrees, and the
neurobehavioral score and brain water content of rats in the ginkgolide B + borneol (4 : 1) group were significantly reduced (P <0.01),
and the effect of ginkgolide B and borneol alone was weaker than that of ginkgolide B + borneol (4 : 1) (P < 0.05, 0.01). Compared
with sham group, the content of Malondialdehyde (MDA) in the ischemic hemisphere tissue of the model group increased significantly
(P < 0.001), the activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) decreased significantly (P < 0.05,
0.01), and the secretion levels of High mobility group box 1 protein (HMGB1), Tumor necrosis factor-o. (TNF-a), Interleukin-6 (IL-6)
and Interleukin-1beta (IL-1p) increased significantly (P < 0.05, 0.001), and the ratio of B-cell lymphoma-2 (Bcl-2)/Bcl-2-associated X
protein (Bax), Nuclear factor erythroid 2-related factor 2 (Nrf2) and Hemeoxygenase-1 (HO-1) decreased significantly (P < 0.05, 0.01),
and the expression of cleaved cysteine aspartate protease-3 (cleaved Caspase-3) increased significantly (P < 0.01). In ginkgolide B +
borneol (4 : 1) group, the content of MDA in brain tissue decreased significantly (P < 0.01), the activities of SOD and GSH-Px
increased significantly (P < 0.05, 0.01), and the secretion levels of HMGB1, TNF-a, IL-6 and IL-1f decreased significantly (P < 0.01,
0.001). The ratio of Bcl-2/Bax, Nrf2 and HO-1 were all significantly increased (P <0.05, 0.01), and the expression of cleaved Caspase-
3 was significantly decreased (P < 0.001). Moreover, the effect of ginkgolide B and borneol alone was weaker than that of ginkgolide
B + borneol (4 : 1) (P < 0.05, 0.01, 0.001). Conclusion

neuroprotective effects, and the anti-cerebral infarction effect of ginkgolide B + borneol (4 © 1) is better than that of ginkgolide B and

ginkgolide B, borneol and ginkgolide B + borneol (4 : 1) have

borneol alone, and its mechanism may be that it plays a neuroprotective role by mediating Nrf2/HO-1 signaling pathway, thus
alleviating oxidative stress injury, inhibiting inflammatory reaction and reducing cell apoptosis.
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Table 1 Effect on cerebral infarction in rats (X £ s, n=8)

s M s s
(mg kg™)
[EEN — — —
iRt — 26.094+1.86"" —
RANEEB+ 104125  19.13+1.32%#4 26.68*
e 10+250  16.78+1.26%# 35.66
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AAEE BHARE (401 A “P<0.05 “°P<0.01.
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Fig. 2 Effect on neurological function score (A) and brain water content (B) in rats (X S, n=5)
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