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ABSTRACT

Objectives : Gliosis becomes physical and mechanical barrier to axonal regeneration. Reactive gliosis

induced by middle cerebral artery occlusion is involved with up-regulation of CD81 and GFAP (Glial

fibrillary acidic protein). The current study is to examine the effect of the Angelica gigas Nakai(intra-

venous injection. 100 mg/kg twice in a day) on CD81 and GFAP of the rat in the brain after middle

cerebral artery occlusion. 

Methods : Cerebral infarction was induced by middle cerebral artery occlusion. And after intravenous

injection of water extract of Angelica gigas Nakai, the size of cerebral infarction was measured.

Examination of optical microscope were also used to detect the expression of CD81 and GFAP in the

brain of the rat.   

Results : The following results were obtained :

We found that size of cerebral infarcion induced by MCAO (Middle Cerebral Artery Occlusion) in

rats were decreased after intravenous injection of Angelica gigas Nakai. We injected the extract of

Angelica gigas Nakai to the MCAO in rats, and the optical microscope study showed that Angelica
gigas Nakai had effect on protecting the cells of hippocampus. We found that GFAP, CD81 and ERK

of the brain in rats with cerebral infarction after MCAO were meaningfully decreased after intra-

venous injecting Angelica gigas Nakai. We found that c-Fos expression of the brain in rats with cere-

bral infarction after MCAO were significantly increased after intravenous injecting Angelica gigas
Nakai.

Conclusions : These results indicate that Angelica gigas Nakai could suppress the reactive gliosis,

which disturbs the astrocyte regeneration in the brain of the rat with cerebral infarction after MCAO

by controlling the expression of CD81 and GFAP. And the effect may be modulated by the up-regula-

tion of c-Fos and ERK.
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I. 서론

3

2009

2

(glial scar)

(myelin)

(gliosis) GFAP(Glial fibrillary acidic

protein) (astrocyte)

GFAP CD81

CD81

(transmembrane protein)

(Umbelliferae) (Angelica

gigas Nakai)(Oliv.) Diels

vitamin E

gliosis

MCAO(Middle Cerebral

Artery Occlusion)

MCAO

II. 재료및방법

1.

6 200-300g Sprague-

Dawley

cage 3-4

NIH

2.

250g

1,000 ml 3

12.82%

3.

0.9% 0.25

100mg/kg 1 2

6
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1 60g

1/10

1 1

1 2 9 5 7

4. MCAO

Longa

70% N2O, 30%

O2 5% isoflurane

2% isoflurane

27 G

(Durelon, Germ-

any) 4-0 nylon intraluminal filament 

0.28mm, rounded tip 18.5-19.0mm

2

intraluminal filament

37 0.5

heating pad

5.

7 ketamine (50

mg/kg) xylazine (10 mg/kg)

18

50 mL/

min (peristaltic pump)

phosphate buffered saline (PBS)

4% paraformaldehyde 250-

300 mL

4 24 4% paraformaldehyde

30% sucrose 4

(bregma)

3.0mm 4.5mm

40

(cryoprotectant solution)

24-well

well 20

6. Cresyl violet

0.05 M PBS

3 xylen 5 100%

alcohol 2 95% alcohol 1

70% alcohol 1 2

0.5% cresyl violet

30

(Olympus, Japan)

7.

48

2mm 2% 2,3,5-triph-

enyltetrazolium chloride (Sigma Chemical Co.

USA) 20

10%

2mm

(mm3)

8.

24-well 5-10 0.05 M

PBS 10 3

7
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15-20 1.0% H2O2

0.2% Triton X-100 20

PBS

1:100

0.5-1 PBS 48

4 (GFAP, CD81, c-Fos, ERK)

PBS 2

(horse anti-mouse IgG, goat anti-rabbit

IgG, 1:100) PBS

Avidin-biotin peroxidase complex 1

PBS 0.05% 3,3 -

diaminobenzidine tetrahydrochloride (Sigma

Chemical Co. USA)

30 gelatin coated slide

9.

(Olympus, Japan)

CA1 CA2 400

10.

MEAN SEM

t-test one-way ANOVA

p 0.05 

III. 결과

1.

521 21.5 mm3

28%

445 16.1 mm3 24%

(Fig. 1)

2.

8

Fig 1. Measuring the size of cerebral infarction induced by
MCAO (Middle Cerebral Artery Occlusion) in the
mouse after intravenous injection of Angelica gigas
Nakai showed the size was decreased in the
Treatment group (A). Representative photomicro-
graph of TTC-stained coronal slices demonstrating
infarctions(nonstained region) in the ipsilateral(left)
cortex and striatum shows significant reduction in
infarct size in Treatment group compared with
MCAO rats. The size of infarction in the Control
group was 521 21.5 mm3 which was 28% and in
the Treatment group the size of infarction was 445

16.1 mm3 which was 24%. The size of cerebral
infarction was meaningfully decreased in the
Treatment group compared with Control group (B).
Bar graphs depict infarct size in all the animals.
Results are given mean sem **p 0.01 vs Control.
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7 CA1

CA1

( 400)

172 6.1 127 7.6

160 7.2

CA2

189

8.1, 120 8.7, 144 9.6

CA1

19%

CA2 13%

(Fig. 2)

3. GFAP

gliosis

GFAP GFAP

GFAP

GFAP

43 2.3% 67 5.3% 53

2.4%

(p<0.05)  (Fig. 3)

4. CD81

9

Fig 2. The effect of Angelica gigas Nakai on pyramidal cell
death protection measured after 7 day following
MCAO in male SD rats. Coronal sections were
stained with cresyl violet. Number of Nissle stained
pyramidal cells measured in CA1 and CA2 of hip-
pocampus was decreased in Control group rats and
increased after intravenous injection of Angelica
extract water. The sections were taken pictures
using microscope in HP at 40 , CA1 and CA2 at 400
(A) and converted into graphs (B). In the Treatment
group, pyramidal cell death in the CA1 and CA2 was
decreased 19% and 13% respectively, representing
cell death protection of pyramidal cells in the  hip-
pocampus. HP; Hippocampus. Scale bar =500 at
HP, 200 at CA1 and CA2. 

Fig 3. Effects of intravenous injection of Angelica extract
water on GFAP (Glial fibrillary acidic protein)
expression following ischemic injury by MCAO in SD
rats. Coronal sections were rinsed and probed with
GFAP antibody on the 7th day following MCAO. The
sections were taken pictures using microscope.
GFAP expression in hippocampus was increased
after MCAO with darker staining and decreased
with intravenous injection of Angelica extract water.
Photomicrographs were taken at X40 (A) and X400
(B). GFAP expression was 43 2.3%, 67 5.3%, 53

2.4% in the normal, Control, Treatment group
respectively. GFAP expression was measured from
coronal sections of the rat and converted into
graphs (C). Data show mean and standard deviation
between Control and normal or Treatment group
with significant difference. * p 0.01 Control vs
Treatment.  Sacle bar = 500 (A), 100 (B)
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GFAP

CD81

CD81 CD81

CD81

CD81

55 2.3, 69 4.5, 60 5.1%

CD81

(Fig. 4)

5. c-Fos

c-Fos

c-Fos 208 3 U

197 7 U 224 5 U

(Fig. 5)

6. ERK

ERK ERK

200 2 U 206 4 U

200 5 U

(Fig. 6)

10

Fig 4. Effects of intravenous injection of Angelica extract
water on CD81 expression following ischemic injury
by MCAO in SD rats. Coronal sections were rinsed
and probed with CD81 antibody on the 7th day fol-
lowing MCAO. The sections were taken pictures
using microscope at 40X (A). CD81 expression in
hippocampus was increased after MCAO with dark-
er staining and decreased with intravenous injec-
tion of Angelica extract water. The expression was
55 2.3, 69 4.5 and 60 5.1% in the Normal,
Control and Treatment group respectively. Data
show mean and standard deviation between groups.
CD81 expression was decreased after intravenous
injection of Angelica extract water without signifi-
cant difference (B). Scale bar=500 

Fig 5. The effect of intravenous injection of Angelica
extract water on c-Fos expression in the MCAO
rats. c-Fos expression in cortical layers was
decreased after MCAO  and increased with intra-
venous injection of Angelica water extract repre-
senting darker staining (A). The expression was
measured from coronal sections of the rat and con-
verted into graphs (B). Intravenous injection of
Angelica extract water increased c-Fos expression
significantly compared with Control. Data show
mean and standard deviation between Control and
Treatment group with significant difference. **
p 0.01. Scale bar= 500 

005~018 당귀추출물.ps  2011.10.6 10:43 AM  페이지10   MAC08 



IV. 고찰

(Umbeliferae)

(Angelica gigas Nakai)

coumarin

decursin, decusinol, -sitosterol, nodakenetin,

nodakenin butulidene

phtalide, N-valerophenonone-O-carboxilic acid

Vitamin B12, Vitamin A

glutamic acid cysterine

MCAO

(axon)

Schwann cell)

(axon sprout)

Nogo, Omgp(oligodendrocyte-myelin glyco-

protein), MAG(myelin-associated glycoprotein)

tenascin-R, keratin,

CSPGs(choldroitin sulphate proteoglycans)

protease

hydroxycholesterol

cytokine

11

Fig 6. The effect of intravenous injection of Angelica water
extract on ERK expression in the MCAO rats. ERK
expression in cortical layers was increased after
MCAO and decreased with intravenous injection of
Angelica water extract with darker staining (A). The
expression was measured from coronal sections of
the rat and converted into graphs (B). Data show
mean and standard deviation between Control and
Treatment group. Scale bar= 400 
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pyrogen

GFAP 8-9nm

55kDa type intermediate filament

glial filament

cytoskeletal protein

astrogliosis

astrogliosis GFAP

GFAP antisera CNS

Muller cell

GFAP photorecepter

GFAP GFAP

GFAP knock out

GFAP

43 2.3% 67 5.3%

53 2.4% GFAP

GFAP

GFAP

GFAP

CD81 tetraspanin (trans-

membrane protein) tetraspanin

molecular complex cell adhe-

sion molecules molecule

complexes

second messenger system

CD81 TAPA (Target of the antiprolifera-

tive antibody)

CD81 epitope

antiproliferative antibody

CD81

CD81

microglial cell

CD81

CD81

CD81

CD81

CA1

CA2

GFAP

CD81

c-Fos

c-Fos

c-Fos

6-12 72

c-Fos

c-Fos

c-Fos

MCAO

7

c-Fos

c-Fos

ERK protein kinase

ERK

12
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13

ERK

ERK

GFAP, CD81

GFAP, CD81

Chen

Bcl-2

Yang

25% 250ml

15ml/kg

Liao

5g/kg

147ug/ml 184ug/ml

15.0ug/ml

Choi

100% 40.8% 79.4%

38.7%

200mg/kg 1

decrusinol

1,278.26ug/ml 2mg/kg

14.99ug/ml

56-58

V. 결론

GFAP CD81

1. MCAO

2. 

3. GFAP 

4. CD81

5. c-Fos

6. ERK

GFAP

CD81 c-Fos ERK
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