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Effect of Electroacupuncture of GB30 on the Expression of c-Fos following
Transient Forebrain Ischemia in Rats

Jae-Hyo Kim, Poong-Sik Kim, Kyung-Sik Kim, Min-Sun Kim", Byung-Rim Park”, In-Cheul Son

Department of Acupoint, College of Oriental Medicine, Wonkwang University,
Department of Physiology, School of Medicine, Wonkwang University”

Objective : Acupuncture and herbal medicine have been used to prevent and treat cerebrovascular accident, such as stroke,
and many studies of acupuncture and moxibustion concerning stroke have been undertaken in humans and various animals.
However, the protective effect of the electroacupuncture (EA) of Huan-do (GB30) on the transient forebrain ischemia injury
has not been published.

Methods : The neuroprotective effects of EA (2 ms, 10 Hz, and 1 - 2 mA) of GB30 on the transient forebrain ischemia
injury were investigated by immunohistochemistry of c-Fos-like protein in Sprague-Dawley rats.

Results : The transient forebrain ischemia injury resulted in increased expression of c-Fos-like protein (cFL) in the dentate
gyrus (DG) and CA1 for 6 hrs after ischemia, and EA increased significantly expression of ¢cFL in the CA1 and DG. For 48
hrs after, there was delayed expression of cFL at the CA1 and DG, representing the sign of neuronal cell death, but EA
decreased the delayed expression of cFL, significantly.

Conclusion : These results suggest that the neuroprotective effects of EA on transient forebrain ischemia injury may be
related to excitatory regulation of cFL at the early stage and inhibitory regulation in the long term. (J Korean Oriental Med
2002,23(2):108-118)

Key Words: transient forebrain ischemia, electroacupuncture, GB30, immediate early gene, ¢-Fos, hippocampus.
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AAE 9 59 ¢ BBk (GB30) kel —B: BIlE BME H2E o-Fos Tz wdlo) mxlz g8 (297)
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3. BN 2 S #Ex (Electro-acupuncture)

A FEe] BEHMES EAE ThAM &k
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F|g1 Mié‘rophotographs éhowing immunohistochemical

staining for c-Fos like protein in the hippocampus
after transient forebrain ischemia injury. (A), normal;
(B), 6hrs after; (C), 24 hrs after; (D), 48 hrs after. The
majority of c-Fos labeled neurons displayed a strong
intensity in immunostaining. Arrows indicate cFL
labeled neurons.
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Fig. 2 Temporal changes of number of ¢-Fos like protein in
hippocampus and dentate gyrus (DG) after transient
forebrain ischemia injury. Values are mean+S.E.M.
Number of each group was 6.
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—EtE Bl Em A T Rkl 7t
AR A= A, B Fild mil HEE 60X
oA CAl ed el A 25+3.357] (P<0.05), CA2 &
QoA 15.6713.487)), CA3 G| A 8+£2317), #&
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Ao o] o] A E ITHFig. 3 and Fig. 4).
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Fig. 3 Mlcrophotographs showmg the effect of
electroacupuncture on c-Fos like protein expression
in the hippocampus at 6hrs after transient forebrain
ischemia injury. (A) and (B), magnification of CA1
area; (C) and (D), magnification of dentate gyrus
area. ISCH - 6h, 6hrs after; ISCH+EA - 6h,
electroacupuncture treatment. The majority of c-Fos
labeled neurons displayed a strong intensity in
immunostaining. Arrows indicate c-Fos labeled
neurons.
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Fig. 4 Effects of electroacupuncture on c-Fos like protein
expression in the hippocampus at 6hrs after transient
forebrain ischemia injury. ISCH, ischemia injury;
ISCH+EA, electroacupuncture treatment after the
insult. Values are mean+S.E.M. Number of each
group was 6. * P < 0.05 compared with the ischemia

group.
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Fig. 5 Microphotographs showing the effect of
electroacupuncture on c-Fos like protein expression
in the hippocampus at 48 hrs after transient forebrain
ischemia injury. (A) and (B), magnification of CA1
area. (C) and (D), magnification of dentate gyrus
area. Notations are the same as previous figures.
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Fig. 6 Effect of electroacupuncture on c-Fos like protein
expression in the hippocampus at 48 hrs after
transient forebrain ischemia injury. Notations are the
same as previous figures.
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Fig. 7 Microphotographs showing the effect of
electroacupuncture on the c-Fos like protein
expression in the restrosplenial granular b cortex
(RSGb) at 6 and 48 hrs after transient forebrain
ischemia injury. (A) and (B) represent 6 hrs; (C) and
(D) represent 48 hrs. Notations are the same as
previous figures. There is little expression of cFL
comparing with the hippocampus.
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