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Ginkgo Biloba Extract Promotes Neuronal Autophagy and Improves
Neuroprotection in Penumbra of Cerebral Ischemia
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Abstract EGDb-761 (ginkgo biloba extract-761) injection has been widely used as an adjuvantive therapy
for cerebral stroke in China, but its underlying cellular and pharmacological mechanisms have not been fully un-
derstood. This study aims to investigate whether EGb-761 has a therapeutic effect by regulating the autophagy of
neurons in the penumbra of ischemic stroke. Using the MCAO (middle cerebral artery occlusion) reperfusion model

of male SD rats, the MCAO rats were randomly divided into 5 groups, namely Sham group, MCAO-saline group,
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MCAO+EGb group, MCAO+EGb+3-MA group and MCAO+3-MA group. Cerebral ischemic rats were injected
intraperitoneally with EGb-761 for 7 days, and were injected with autophagy inhibitor 3-MA into the lateral ven-
tricle. The brain tissue of the ischemic penumbra was used to detect the expression of autophagy by WB, qRT-PCR
(quantitative real-time PCR) and immunofluorescence. In addition, the evaluation of therapeutic efficacy was based
on cerebral infarction volume, neurological deficit, and TUNEL detection of neuronal apoptosis levels. The results
showed that compared with MCAO+saline, the EGb-761 drug in the MCAO+EGb group significantly increased the
expression of neuronal autophagy. At the same time, EGb-761 treatment significantly reduced the neurological defi-
cit, cerebral infarction area and neuronal apoptosis. In addition, 3-MA in the MCAO+EGb+3-MA group counter-
acted the effect of EGb to enhance neuronal autophagy, and only the use of 3-MA continued to aggravate the nerve

damage, compared with the MCAO+EGbD group. Therefore, EGB-761 exerts a neuroprotective effect by specifically

promoting neuronal autophagy in the penumbra of cerebral ischemia.
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A: WB detects the expression levels of autophagy-related proteins Beclin-1 and LC3 in the penumbra of cerebral ischemia; B,C: statistical analysis of

WB. *¥P<0.05, n=6.

Ell EGb-7613MCAOX:EET B MERIAHIZZME
Fig.1 The effect of EGb-761 on autophagy expression in MCAO penumbra
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A: qRT-PCR detection of Beclin-1 mRNA expression in cerebral ischemic penumbra; B: qRT-PCR detection of LC3 mRNA expression in ischemic

penumbra. *P<0.05, n=6.

[E2 qRT-PCR&MMCAOFEE T Beclin-1IF1LC3 mRNARIFRIL
Fig.2 qRT-PCR to detect the expression of Beclin-1 and LC3 mRNA in the penumbra of MCAO
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A XU G A I [ G 2R T LC3 (L0 ) FIA £ 0 AR 1E P NeuN(S% () TEMCA O il 13RSk AT 28 (A 41 B N LC3 AINeuNfil & Ji5 (1 83R
PEBHEANAR; B: LC37EMZE 70 L FHPEAN MY 1 43 L C: B € 5 A Dy G 28 5 148 HIX A1 oG e 0 - A AL 0 [X 3. *P<<0.05, n=6.0

A: double immunofluorescence to detect the expression of autophagy protein LC3 (red) and neuron marker NeuN (green) in the penumbra of MCAO.

The yellow cells indicated by the arrow are representative positive cells after the fusion of LC3 and NeuN; B: the percentage of LC3 positive cells in

neurons; C: the black box is the cerebral ischemia selected by immunofluorescence penumbra detection area. *P<0.05, n=6.
E3 RBERAENLCIFEMETHIRIEER

Fig.3 Immunofluorescence to detect the expression of LC3 in neurons
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El4 KRAmNSSHIKXITFEMCAOBEGD-7618f7 4]
Fig.4 Using mNSS test to evaluate the efficacy of EGb-761 after MCAO
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Percentage of infarct
volume /%

A: TTCH A I RESEARTN, B: X INAESLAR AR E 50 #r . *P<0.05, n=6.
A: TTC staining to detect cerebral infarct volume; B: quantitative analysis of cerebral infarct volume. *P<0.05, n=6.
El5 EGb-761% Bi#E 5 (AR F2AT

Fig.5 The influence of EGb-761 on cerebral infarction volume
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cells after the fusion of TUNEL (green) and NeuN (red); B: statistical analysis of TUNEL staining results. *P<0.01, n=6.
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