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Ginkgo biloba Extract Release Agent Acupoint Embedding Therapy Attenuates the
Injury of Cerebral Ischemia/Reperfusion through Nrf2/HQO-1 Signal Pathway
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Abstract: The aim of this study was to observe the effects of Ginkgo biloba exiract release agent acupoint embedding
(GBER) therapy on brain injury and Nrf2/HO-1 signal pathway after cerebral ischemia/reperfusion in rats. Cerebral is-
chemia/reperfusion rat model was induced by the modified middle cerebral artery occlusion model (MCAO) method.
The neurological deficit score and histopathological examination of hippocampal CA1 were performed. The levels of ma-
londialdehyde (MDA ) ,nitric oxide (NO) , superoxide superoxide dismutase (SOD) and glutathione ( GSH) were as-
sayed. Nrf2/HO-1 mRNA and protein expressions of brain tissue were detected. The results showed that G. biloba extract
sustained-release agent significantly increased the neurological deficit score,the number of neurons. GBER not only re-
duced the content of MDA and NO,but also augmented the activity of SOD and the content of GSH. The mRNA and pro-
tein of Nrf2/HO-1 in GBER group enhanced. These findings showed that GBER therapy attenuated the injury of cerebral
ischemia/reperfusion via regulating Nif2/HO-1 signal pathway.
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Table 1

Effects of G. biloba extract release agent acupoint embedding therapy on the neuronal score and neuron cell survival rate in

rats with cerebral ischemia/reperfusion injury ( X £s ,n=20)

P 2 Bl R R RS , o
) FRECIRT AN ST 53 M AN
Neurological deficit .
Group Nerve cell survival
symptom scores
fRF-AR 4] Sham operation group 0.00 +0.00 93.05 +4.76
HERIZ Model group 1.86 £0.4752 50.23 +8.9244
FE 25284 Acupoint embedding group 0.69 £0.15* 4 87.65+6.03* 4
L £ 4H Electroacupuncture group 0.98 +0.32" " 77.59 £7.22* ¢

TR S I FARA L, 2P <0.05,22 P <0.01; SEALI AL, * P<0.05, " * P<0.01; 5o HE, 4P <0.05,44P <0.01, T,
Note : Model group vs sham operation group,” P <0.05,%% P <0.01;vs model group, * P <0.05,** P <0.01;vs electroacupuncture group,* P <

0.05,44P <0.01. Same as below.
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Fig. 1  Effects of G. biloba extract release agent acupoint embedding therapy on neuronal injury in hippocampal CAl region of rats

with cerebral ischemia/reperfusion injury
T ARTFARA B AL C /U252 D i 4
Note ; A ; Sham operation group ; B: Model group; C: Acupoint embedding group ;D : Electroacupuncture group

2.3 SN HIEIRKE SR ET G, SERAM, 2R ARG EE X
FEAYZH G 20 21 MDA (NO & & i 3 5 TR T AR (P <0.01) , FAELGZZH MDA F1 NO & &% T,
20,05 SOD {f PEA GSH & it B F MR TR T AL, 22 & SOD I HEAI GSH & fit i THUE AL (P <0.05)
FHAGTFEX(P<0.01), SAHGLHA TR K2,
B2 MDA |NO & i i A, &L SOD 3% 1 F1 GSH
F2 EAAHREUE RN AL 2G4 3 BBk i K R AL SR AR RN ( x +5,n=20)
Table 2 Effects of G. biloba extract release agent acupoint embedding therapy on oxidative stress indicators in rats with cerebral ische-

mia/reperfusion injury ( x £5,n=20)

ZH 5 MDA NO SOD GSH
Group (pmol/L) (‘pmol/L) (kU/L) (mg/L)
i F- AR 4H Sham operation group 29.13 £2.02 66.72 £11.47 25.79 £3.14 15.62 +1.88
T2 Model group 41.55 £2.414% 89.55+£9.06%% 16.59 £3.275%4 7.97£1.324%

JI 25284 Acupoint embedding group 32.17 £3.09* *4 63.65£7.02% 4 20.87 £2.45* 4 11.22£2.34* %4

H 5140 Electroacupuncture group 37.64 +2.91** 75.42 £8.19* ¢ 19.22 +4.11" " 9.02+2.16""

*3 SRATAHRENY R 7 (L1 25 £ X Bk 1 A HE TE K
RRAIZA L Nif2 F1 HO-1 mRNA HIAE%E 53k US40 («
+s,n=20)

Table 3  Effects of G. biloba extract release agent acupoint em-

bedding therapy on Nrf2 and HO-1 mRNA in brain tis-

sue of Rats with cerebral ischemia/reperfusion injury

B-actin

Nif2

HO-1 (;iS,TL:ZO)
5 Nrf2 HO-1
A B ¢ D Group mRNA mRNA
B2 SREMREERER OB L3 Gk B #EE L F AR
= & a5 . = 1&$7kfﬂ 0.386 £0.011 0.153 +0.055
KEKAL Nif2 1 HO-1 mRNA FRiZBI %00 Sham operation group
Fig. 2 Effects of G. biloba extract release agent acupoint em- HLAIZ] Model group 0.524 £0.062% 0.299 +0.095%
bedding therapy on neuronal injury in Nrf2 and HO-1 AN 0.579 £0.064 0.615 +0.087 *4
J Py Jury Acupoint embedding group ’ o ’ -
mRNA of rats with cerebral ischemia/reperfusion in- H1%1# Electroacupuncture group 0.546 +0.048  0.447 +0.075*

jury
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Fig. 3  Effects of G. biloba extract release agent acupoint em-

bedding therapy on neuronal injury in Nrf2 and HO-1

protein of rats with Cerebral Ischemia/Reperfusion

Injury

F4 EAHHREUERER 7 ALIELE 2 Bk i A RN A A Nif2 1 HO-1 BAMMRILBHIBM( x £5,0=20)
Table 4  Effects of Ginkgo Biloba Extract Release Agent Acupoint Embedding Therapy on Nrf2 and HO-1 protein in the brain tissue of

Rats with cerebral ischemia/reperfusion injury ( X+ s,n=20)

Nif2

5 i HO-1 EH

Group Jiiuds Mt (A HO-1 protein
Cytoplasm Nucleus Nuclear translocation rate (% )

IR F-A4H Sham operation group 0.163 £0.019 0.072 £0.035 28.56 +4.71 0.279 +0.034
T ZH Model group 0.297 £0.035 0.145 £0.026 32.17 £5.14 0.393 +£0.067
JU 25284 Acupoint embedding group 0.179 +£0.044 0.297 +£0.037 72.35 +6.17 0.636 £0.048
%140 Electroacupuncture group 0.199 +0.067 0.215 £0.026 54.21 £4.97 0.518 £0. 055
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