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The Neuroprotective Effects of Angelicae gigantis Radix on
Focal Cerebral Ischemia in the Rat

Jeong-Ook Jeong, Woo-Seok Jang, Yong-Seong Oh, So-Yeon Lee, Chi-Sang Park, Chang-Gook Park
Department of Circulatory Intermal medicine, College of Oriental Medicine, Kyungsan University

Current therapy for acute ischemic stroke is highly focused on neuroprotective agents, and many herbal medicines have
been challenged for experimental models. The aim of this study is to investigate whether Angelicae gigantis Radix can protect
nerve cells against ischemic neural damage of middle cerebral artery occlusion (MCAOQ) in rats' brains. Rats were treated with
Angelicae gigantis Radix immediately after 2 hours of MCAO for 7 days. On the 7th day, the brains of the rats were sliced
through the hippocampus and dyedby c-Fos immunohistochemistry stain and cresyl violet stain for microscopic examination.
The number of viable neurons and ¢c-Fos immunoreactive cells in CAl regions was counted. MCAO caused significant
decrease in density of neurons and c-Fos immunoreactive cells compared to those of sham-operated rats. Administration of
Angelicae gigantis Radix significantly elevated MCAO-induced decrease in density of neurons and c-Fos immunoreactive
cells. These results suggest that the neuroprotective effect of Angelicae gigantis Radix against focal cerebral ischemia is
related to c-Fos gene expression. Thus, these findings indicate that Angelicae gigantis Radix can be used for treatment and
prevention of cerebral ischemia. {J Korean Oriental Med 2003;24(2):204-212)

Key Words: Angelicae gigantis Radix, cerebral ischemia, neuroprotective effect

M E
=740l @ @B A7) FEA Ao 7]
et} A7) A B FRABA 48 39 &
YaA W40 Sas ARAEE AdE Az
SAD HEY + AT, AR} ASHD 4t

- A4 20039 39 279 - =EAAL 20039 44 1Y

- A€ 2003 59 9

CBAARL AN, AFBEA FET FF 1659 A
g o] A AAY et m A
(Tel. 053-770-2178, Fax. 053-770-2169, E-mail:
pftft@hanmail.net)

204

Aoz iyl et HuR S A& F
BifAl717] 98 Al=So] Fasiek. Jejuv A
5747 ABAZ AHEH e R LAV FEA
Ae HE8 59 A8 FAEE FHd
og A7l ARHo s AAA T &4
4 Qe AANE B3A 9 Ne 95t
T7F ol g,

=g BN AAAE E49 718 ofF #a
A= AT dAA g 7HR] 7P E ol AAlH
2 o, 2% T8 AZANLEZQ glutamater}

H =34 . Z7}E o] N-methyl-D- aspartate(NMDA)*

52 o Y
w2 oo
R e lo R

rlo



A)-ZEBEA 7} T2 =Y, 219 ue 249
A &9 protein kinase C(PKC), phospholipase,
nitric oxide 5-2] g4 0] Z7}Eo] Al Eute] vl g B
ot FIFY e, FNE o Balvt doivt o
AE9 &e] fEEE Aoz g4 dx, =3
FAA S @ AAAEEG dg A7= A
L P,
cfosie Sl & oA REYTAN tht
] 182 So] EH 3 A AKtranscription) 7} 7HA
E A e $do] F7kshe Ao gl
7174 2 immediate early genes; IEGs) 52} 3} A
02, 58 E o] % 243t o]Hle] 9 glo] Frtst
2 W&o FAAER A7 AHEEA S ¥,
715l e otd] gohs] Lzl uprh o,
"E(Angelicae gigantis Radix)y'e WRAELES]
7159 ol Gl —Y Mol BHE fFE
o de] AMEE e GEEAM, AF7HA EiFY
iR 34 M, $U4, MARARER Sl dig
43 b Ao a8 s HA AT AAs
A A oﬁ'—i *Jr"} ARG ER dfA s Kik,
INBRHIETT, J\BEAL S\, KRS, FEiH LT
7 BEFERE 59 Bue oy o}F EEdl
g A= Ao
olef]l e EF7E H3E LA 248 HxA
AE g AFEZAES dPHo 2 AT
cfos7b T el M oE 2g-2 st= AE FAd]
AeA, WA o] AHH o2 HaEg LA H E
e B7F98le TTC ¥4, c-Fos W 5
oA g2l Cresyl violet 32 B3 230z {0

@ A7E AYold] Baste Holok

r}}l OID

_lnr{mwﬂr{m

o
1.5 4 ME
1) B
= AF 250- OOg‘—HQQ] Sprague-Dawley 7|
HEME X (3 % zé’ T8 AHgsisith 23

AFRALAR Co)E } I o T 5

59 50 - e} A M) TN B mhRE R (417)

A9 LEE 21-24T, FEE 40~50%2 765
o], vy} 9ol 7= 247 122710 sl A3
A 3R 1A A A F AR AgA
of WS W] $-Elo] wE Fow date]d
AF AR oY E& He AL AREA 9T

2) ¥k}

Age gy BEehiy el °*2H?Jr°ﬂ*1 —TLO‘
3l 27 (Angelicae gigas NAKA S Y2 & #egs)
of A&-8FTH

2. 8

1) fip el A

E5% 2008 round flaskol] ¥ 11 70% MeOHE 1
gt} 24A1E <k fiESte g ThE iEAst
BRiRIES % MeOHE 7M7) 31 sbwiiotad i
Hid 40g& At

2) PR IEENIR FAgkel o9 B R H“‘feﬂl pﬁ‘f'é‘

%ﬁ*‘%l—"— A &gk WA= 3% isoflurane 0.8 TR A
il D MR T A5E AR = &
BERY ARTNE =2V L 5 FH B
| HFHd S 3+ Osuturei ZFsgrt. 22F 15

T HRkEEH 42 FY5
g*] 7:] polysyloxane(Xanthrone®)-&
nylone(Daﬁ]on USA) B3 AHoccluder) S 2
15218 wet Aol A WA 18-19mm
€ Aol Suigels 7448 A 2
23

8 34 sge @

==

5

dr 4
112 e ofn _L

999 24 e K1 B A48 o S
CER L R SRR R R

A4 A25%4 F3(probe)S A o}:f_ H &5
A HEF o] &3la] W] A2E 37-38TR A
A A

3) MIE RS B ORREER A MR

2173 %7-& Bederson 59 Wl e} (1) mg S
THeE EUE W B 279, Q Ly H¢ 2
& (3) 9Fo R A3 To T sl

A

205



(@18) digtetelsts]A] #1244 #25(2003d 64)

4) faig e R

AYPEE 6ulg)E 1722 3o, triphenylte-
trazolium hydrochloride (TTC) AR o= 2T
(control group)™} A & X (sample group) 2722 T
%111, Cresyl violet 9%, c-Fos W 22| 3}8F oAl
ol /4T (normal group), AT, HET 372
PRI

TIC A E S2o] ohHdN 5885
A%9E 9% Fol zzolE 09% o149

2zE 0.9% AP A5l % 2

S5 18] A7,
Cresyl violet G 7} c-Fos HH 2238 <
ANE FEo| SN H¥ajo] 1A
2 ol A2 ol 09% 42 AL+E,
gl 09% Azl F ol =< A2 100mgrke/
day?) 792 AR,

5) B BERET S AR 2 Mg Al

(1) Triphenyltetrazolium hydrochloride(TTC) a5k

fire Mm-S FEBAIZ 2447 & 3% isoflurane 0. &
vl sla EEE A E ohg HEEES YURAst Fdl
A RYelx BYALE & F rat brain
blockerE ol &8l 2m7t2 o2 Adstuch Agst
BSYI RS 2% 2,3,5-triphenyltetrazolium hydrochloride
(TTC) -] 3085t G383 10% phosphate-
buffered formalin®l] 313 3} ©h-S 117) 2] brain section
T GZAA A, 6HA FHE UAE R
B35,

(2) Cresyl violet 43k

HHGS FUA 7Y Fol TIC Gl 5
3 Wz Ag YAng ALeFAPESTL
2 AR 5 seols Zohad PA}L 03%
Cresyl violet©. 2 G gt} GAH A -S gelatine
ol =X E Fetol=ol Zola 3 [WiRE ol &3t
=i ohg Au-FeaE du d@v]4edA 4000 &
2 #AFagon, o] wf 2x2emAA Yol Hole
Cresyl violete] A H M X5 fegslsith

(3) c-Fos Sy L& Yeta:

=& 8g §9A7l 79 F Cresyl violet G412 ¢

RS

do

,d
W S rf

]
ofr

206

3] 453 tg 0.3% triton-x100, 2% rabbit-serum %
0.001%) kehole limpit hemocyanin-g- 3431 ¢4k}
ZA(PBST)ol| 2,0008] 3] A3} c-FosghA(Cambridge
Research Biochemicals, Wilmington, DE, OA-11-823)
Lo 1247 F2 T2, 4Col| A primary antiserum
I 72A1F wrEAIZTE H A A S PBSTE Al sla
7 rabbit-serum-& 2% 353 PBST| 2008] 3|4
3l biotinyl3} ¥ rabbit anti-sheep serum(Vector
Laboratories, Burlingame, CA)z} 2 2of| 4] 2A]7F gt
SAZ Y oA HEAHE PBSTRE 33 Al¥stn
Vectastain Elite ABC reagent(Vector) 9} 420l x] 24]
7t W71 PBSTRE A& & YAS i3 &
Aol A diaminobenzidine 2. 2 A ZI T ©, HHHEY
B3 o= primary A& ALEEA] ¥ggton
rabbit anti-sheep serum th4l B[H S 4] sheep serum-&
AT A E HHH 2 gelatineo] =XH &

ojtof Eolx % FRE ol &3t T g A
H-Zepa2 g2 F dAu|AdA 400 &2 Bt
KRon, e wdl 2x2cm AR} o] Bolx Zhc-Fos

WPl A4S BT

3. EAIXME]

A7 $9) BT FHE TIC Gz o
o gorom sl vmadon, 41 7Y o
Cresyl violet g o 82 M3 djnlae] CAl B¢

o AT5E AFIN 4299 TAA2 A3
400B oA 2% 2em F7] Yol A Hol= MEFE M
o} c-Fos HH 22|38 JApgo 2 Fagh gheFos W
o ug AESE A9 BUB PP 127
5 waed2 Al AR
44 -& one-way ANOVA R 734 &} 11, Bonferroni HHi
[)

=3

= ol &3te] WEA DL Aol & wlw FA st

5
=
N
>
oM.
x
3]
1o



Al
=

g
m

1}

1. TTC R&#R

TTC FAA] Ho] Hgz4e nEZEol Y9
dehydrogenase 9} ¥Fg-ated Z-& {HL Mo g
Qom, 7AM-g e 228 dehydrogenase?} 24
o HAHA gt H2Tde LE2F gkt &
A HEAdel vewon 2 el H47H9
7148, afwtoll A wE2A Yestou, 2 & &

< 2 28 HoA HEAro] vehA] gt
BEE T3 AT miigEnzE I3 A&
o] 48] AAE Ho| Mo = HAACkFig. 1).

2. Cresyl violet RB#R

Hed 72 74 F B2 s } S A A
CAIE Yool A3z AALAe] S’io‘/‘r
CA3, dentate gyrusH-9{oli A= A7 4 1 1,}5}‘,};(1

2t ek el CA19) 48-9)¢] pyramidal cell&
400812] 2x2emZ M8 FRG Aol A 2Tt
e vlg) MESY AE Aasigon, 438
Tl & dupAle] CAIRY A SEA =i
W AEZRsEA7L AAST GAFAA dfnf
W CA19 A ZFMESEM)= 38.0+1.57), 27
MM = 40+ 157, AFFoAME 420+0970 2 Vhe}

—— -
Fig. 1. Photographs of rats’ brains showing focal cerebral
ischemia is caused by middle cerebral artery
occlusion on sections 8 and 12mm from the frontal
pole, respectively, as stained by TTC stain. The
colorless areas represent infarcted tissue. Control
and Angelicae gigantis Radix administrated rat,
respectively, from left.
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Fig. 2. Frontal sections of dorsal hippocampus after 7 days

survival post-ischemia (A, C and E: x40, Cresyl
violet stain). Photomicrographs of pyramidal cells in
rat hippocampal CA1 regions (B, D and F. x4Q0,
Cresyl violet stain). A, B: Sham-operated rat, C, D:
MCAO-operated ischemic rat, E, F: MCAO-operated
and Angelicae gigantis Radix administrated rat
(100mg/kg, PO).
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Table 1. Neuronal Cell Density of Rat Hippocampal CA1
Area (by Cresyl Violet Stain)

Table 2. Neuronal Cell Density of Rat Hippocampal CA1
Area(by c-Fos Immunochistochemistry Stain)

Experimental No Neuronal Cell Experimental No Neuronal Cell
Group ) Density(No./4em?) Group ) Density(No./4cm?)
Normal 6 380+1.5" Normal 6 198+ 1.1°
Control 6 4.0 1.5%** Control 6 6.3 11.9%**
Sample 6 420+0.9% Sample 6 15.0+1.2%

»: Mean * Standard Error

Normal : Sham-operated and physiological saline(100mg/kg/day)-
administrated group

Control : MCAO-operated and physiological saline(100mg/kg/day)-
administrated group

Sample : MCAOQ-operated and Angelicae gigantis Radix(100mg/ke/day)-
admini- strated group

* : Statistically significant as compared with normal group(*** : P<0.001)
#: Statistically significant as compared with control group(*” : P<0.001)

L E

Fig. 3. Photomicrographs showing c-Fos immunoreactivity
in hippocampat CA1 of rat after 7 days survival post-
ischemia (A, C and E: X100 and B, D, and F: X400).
A, B: Sham-operated rat, C, D: MCAO-operated
ischemic rat, E, F: MCAQ-operated and Angelicae
gigantis Radix administrated rat (100mg/kg, PO).

tH(15.0+1.27}). ©]2 one-way ANOVA EA o2
AR Ad}, z27e] A& aret ddTe] &
BEEq FHE EAROZ §938t9THF=21.8,
P<0.001). =3+ 2z} FETIFY Apolo] tigk FAA
9 e Prtelr] 93 post-hocd AN A, B A7}
Nzt ABAEFAAN QAT Zo]7h Vb
(P<0.001), A& 7o ABANESFE tZ2To] vt
23] 271319 tHP<0.01)(Table 2, Fig. 3).
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“: Mean =+ Standard Error

Normal : Sham-operated and physiological saline(100mg/kg/day)-
administrated group

Control : MCAO-operated and physiological saline(100mg/kg/day)-
administrated group

Sample : MCAO-operated and Angelicae gigantis Radix(100mg/kg/day)-
admini- strated group

* : Statistically significant as compared with normal group(*** : P<0.001)
#: Statistically significant as compared with control group(®* : P<0.01)
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