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Effects of different parts of Angelica gigas Nakai on brain damages and neuronal
death in transient middle artery occlusion/reperfusion—induced ischemic rats

Yong—Joon Shinl#, Yong—Ki Park"?
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ABSTRACT

Objectives : We compared with the effects of different parts (root head, root body and hairy root) of Angelica
gigas Nakai (Angelicae Gigantis Radix, AG) with on middle cerebral artery occlusion(MCAO)—induced ischemic
rats, and on LPS—induced inflammatory response in BV2 microglia,

Methods : The 30% ethanol and water extracts of different parts of AG were prepared, Each extract (50 and
100 mg/kg) was administrated intraperitoneally once in MCAO-induced ischemic rats, We measured infarction
volumes by TTC staining, and investigated the expression of iNOS, Bax, Bcl—2 and caspase—3 by Western blot,
BV2 cells were treated with each extract for 30 min, and then stimulated with LPS, The levels of NO was
measured by Griess assay. The expression of iNOS, Cox—2 and proinflammatory cytokines (TNF—q, IL—183, and
IL-6) were determined RT-PCR and Western blot, The phosphorylation of ERK1/2 and JNK MAPK was
determined by Western blot,

Results . Among different parts of AG, the 30% ethanol and water extracts of hairy root significantly decreased
infarction volume in ischemic brains and inhibited the expression of iNOS, bax and caspase—3. The extracts of
hairy root significantly inhibited LPS—induced production of NO, TNF-a and IL—6 in BV2 cells, and suppressed
the expression of iNOS and COX—2. The hairy root extracts attenuated LPS—induced phosphorylation of ERK1/2
and JNK MAPK in BV2 cells,

Conclusions . Our results indicate that the root hairy of AG has a good neuroprotective and anti—inflammatory
effects in ischemic stroke compared to other parts.

Key words : Angelica gigas Nakai, Angelicae Gigantis Radix, ischemic stroke, infarction, neuroprotection,
microglia, inflammation
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S Ahgstn Q). iy o 2e @ W &4 o
ARBE7] AP HEFS FAo] MAEH stEEE HE
o] 4] adi2 ol AEsly] HYA A5 AR AR
2431 7 HA S B85 Hoth. THH oA dA
A AT Folls AAFAMZE &40 R o]ojz]7] wie
Lol AFAZAFEE - 5 Qs AFESA gl digh
Falo] Fox|aL glow, AFFS YA shHA AIFA
= A Fa AR TEA B4 AshE AEHAE I
A Agshe o ofeans z2he A2 oFE Aol %
A7}t olFojZ: Yt

A AE HEFT XNEE Y8l AUEHER) FHAE
e AR EMSsE Ol 712E RYS B (FHRR T
o] THEEI glon Y BRI oE FAFER FEA
OJ(JEIMFAF) 8-S sH= A2 YA ot FHe A
(AL, Umbelliferae)o] &3l= thiAA 2EQ G E=
9, Angelica sinensis(OLIV,)Q] IS AZRA|Z] Aoz
St X e FFAEDT, A gigas Nakai)g AMESIL,
dEANME et ACFER), €9 YGAA  acutiloba
Kitag )& AHgstn Qlth 3AE ZxgZ oz 2RI
M), ZZR5EHCR), 2SR EEE) = 559l
o] DARZ(AREAH), FHES(EHR). shd 3 (i
W), 2R, s EER), I, guloE
), ARAG(GRER), SATTEREES), JEREAEHT
) S-g3cl. B3] (). BAMMZ 5ol A
71e RE #2o] AMgEo”, Eouzt AW & 5003 o],
Wokst Au Foll 1503 olF dFFe=N T, AT
A et wg ko] &El dopoltt?, Pl kg
H gso2E g A(H)2 RYFEImL, u(R)s &8
Ao(EiEFY o, WA (eER) = 23 (Rfm) sk,
FZ(EY)sIe S-&stH SRS S48ty &
A Ay, S AAM A "G () FABATY G
1k 147),  AlFEFES(gEthsy), v SRR R
AR (SEMAE) ST AT, B2AVML "G
(B AFEEF HIFT@EEY), AvFEEEE
@), SAACRRAL), o)HFHHA) I (fkmeEF T2 M)
HE N ((FEMgEm) 55D (R 2t ste] F859E
2 5% 47 g=2A AMgShE AeR s Qih A
A9 ofelav A7 gAY AT do 3 9
golem Ad a7’ AAANA glutamate Sl ohat
A7 ws 50 7199 Ad &', 57 g8t an'?
SF, Y, ABAY, 4T 9 FAES Ot I9A
3'[1"—]—13‘14), Wy dHke 23 E-T’—]-15), hydrocortisone acetate
of o3 fUH rato] o@ Heo] WE 2¥E vt A
9 TNF-¢ 9 NO AZe| g 9429 o4 az'”, 2y
H#Ee 24 an?, 2u w5, 127, 94 3%
zo] AR oA &Y, streptozotocin®] <3+ HF £l
s} 53 So] HuEglon T oAjele] xgomA
Erdsa ojg aw? gm o iy So] muEch

ey, 2 dfodE AgF Bl FiE FMU%
WM (transient middle cerebral artery occlusion)®.2
384 HEFo] HurE oA HAFM JA E & XA
ZHIAIE v WS
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1. oA

B A% ASE Y AW), F@, WRE 6
WYAIKRAY, BN FsIG o, FRstE Bastm
Alofl 4] 7Pt BAe AL AL

2. A% & 7]7]

B A¥o] A " A9k Dulbecco's Modified Eagle's
Medium(DMEM, Gibco BRL, Invtrogen Co., Grand Island,
NY, USA), fetal bovine serum(FBS, Gibco BRL), penicillin
/streptomycine(Gibco BRL), 3—(4,5—dimethylthiazol—2—y1)—2,5
diphenyl tetrazolium bromide(MTT, Sigma, St Louis,
CA, USA), anti—iNOS monoclonal antibody(anti—iNOS
mAb, Cell Signaling Technology, Inc., Denvers, MA,
USA), anti—Cox—2 mAb(Cell signaling), goat anti—rabbit
mAb(Santa Cruz Biotechnology, Inc., Dallas, TX, USA),
goat anti—mouse mAb(Santa Cruz Biotechnology), X—ray
film(Kodak Co, Ltd., Tokyo, Japan), Pierce ECL Western
blotting substrate(Pierce Biotechnology, Inc., Rockford,
IL, USA), protein assay solution(BioRad Laboratories, Inc.,
Berkeley, CA, USA) Sold, & A3 AgdH 772+
microplate reader(ASYS Group Asia Pte, Ltd., Hwaseong,
Korea), thermal cycler(Bio—Rad Labolatories Inc), orbital
shaker(Finemould Precision IN, Co, Gyeonggi—do, Korea),
BioDoc ItTM Imaging System(UVP, Cambridge, UK) %
& At

3. AdEE

B A AHE S=2 ATl 260~280 g WLl 8%
% Sprague—DawleyZ +3 IFHE (F)FTILIT=(HL,
F)ollA FAste] Aol ARSsTh AdSER ARSI
o ZE AV B F2(22+20), FHGEE5%)0] 7t
T AREOIA 12417 Wt W] 718 fAlske
A A AASHES stk 7Y F 15 ¢ & IRke
Fom it ol Foiis Bl ool HE:= FE
= Aol ARSSIA| Rl

4, NI vjoF

k& A0l HAA WA E(microglia)¢l BV2 A|ZE= ZAEOE
o oFgEtegXE  AFdglow, 10% FBSY 1%
penicillin/streptomycin®] Z3%¥ DMEM H|AE sjdH o
2 37T @ 5% COy ZANA w3ttt

5. %F A=

gAe FE FEES AxsP] fst] 74 9] 200 g
o 30% &L Ex= & 2 LE 93 3AEY 7HEste
Edten, F2A92 37 A= ¢4ET FE(Whatman
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No, N2 AZ & AF3HAFU5Z7](rotary evaporator)©]]
A =39, 559Le 52 Ax7|(freeze dryer)Z AZR
st AxAAE £5514T. oY $5&(yield)2 FHAL
AT, BAH 30% oL FEEC] 77 38.48%,
34,15%, 37.09%%2oH, FAUY EFEEL 29.1%%th
Azxd FEEL BT U BRysigon Ad A dyd
AP Al¥4 == 1x phosphate buffered saline(PBS)o ¢+
A3 S3AA APIFER ARSI

6. Ay 38 FEEY AF

A A Zu 5 HH 4 (transient middle cerebral artery
occlusion, tMCAO)2} A|&F(re perfusion) WHOZ 3
4 HEFS FEEYE ARSI "WA 70% N0t 30% O:
9] &3 7|0l 5% isofluraned Yol 7k& mlHE AASHA
o £ Fo 1~1.5% == v AHE AR,
AL feedback—regulated heating padE ©|&3ty &
Iy S 37.0£0.5CTE FAXF. vHE AF9 AHR
@o] HRE dfsty ARY I552 SEd £ B 3
WS o} u|FAA o] &AER drsE ZAAHA £
FTATHE IBANY T AU WHTHY A
HAEA EEste AT HE A & FHEFHY
A H oz AHeE oA FHEHE dF Aty

U2 ££&4(3-0 monofilament, Davis & Geck Carive,
Ltd., Dominica)s FUYAA WHTHE wat AUste] Fx
o] HHAEHEE siftt UUE il AYR B2
oF 0.35 m 7|2 S2A TRew Y A2 Ad+=
AR7L oA o Az 8 3 2Aste e RS
TdAT. @RY AHES fAstel ZF(occlusion) 90E
T UYE e 2AAFGA AASH BRE ALFAA
o TR 2443 * ARTES 2F A7 BEAY

48 YHon VR F TABE Do e AESU

ol oN, ofN

&

=
]
yil

PN

) n:.l(% i
]

7. %E T

AHTE S8 HEFS U &2 diEZ(control),
S8 HESFS e AgF(vehicle) H ZF FEELS F
Ag oFE FYECoRE Urglon, dxdd AddS FE5
4 daid AEAdeE B Rosidn. OE Fod2
F RO &5 100 mg/keT 200 mg/kg body weight &
FE FHUEY Hd 90 T AHUF AlF|L 10E] @I
B T8ttt

N

8. W24 3] 24

IMCAOS] sl AR Wde] Holg 2] Sie) 7t
ForHE Y] AL A& T ¥ FAE(rat brain matrix,
Harvard Bioscience, Inc., USA)o] ¥o] 2 mm 7+Z9] X
AHS AFsiET, oA X AHE 2% 2,3,5—-tetrazolium
chloride(TTC) €%of Y1 60CoA 587 GA%H & AR
< ZFs9en, FA A=A ge &4REYY W98 ¢
S A RS WAL olulx Z2IAS Agse] SYst

k.

9. NIZz=4 54

BV2 AlZo tist g7 £9] ¥ FEEQ NESAHL A
371 $JElA MIT assays <3ttt &, BV2 A=
(1x10° cell/m)E 24—well plated] HE33te] a4} ujokst
T g7 Y E FEES = ¥ AT ol 24X
okt & MTT €9(5 mg/ml)& €32 37C CO: incubator
oA 4AIZE RESAIFATE o]F AE ujgdE BT AASIL
Zt wello] DMSOE Yo] 1087t BRSAIFCERN FA4E H
A9 formazang 3] Ea|AFCE wHEe] WY Hw
£ &34% =% 7|(microplate reader)E ©]-83}o] 590 nmol
A Ao, HZAPZL(cell viability, %)< AEqt )
oFst Ao NEZRAZLL 100%2 dte] FE Ao WNES
< AdFoz Aot

10. Nitric oxide(NO) &#

BV2 MEZ2R¥E PAPE= NOY =& X5 3l
Griess assayS 33ttt =, BV2 AZ(1x10° cell/ml)S
24—well plateo] &8t sERF iRt & F 9 2
FEELS = 2 AHsty 3087 wiYgsidth. o719
LPS(1 wg/m)E Az|ste] 24A7F wFet & AlxzufjoefiS
FASIT, AlZujFl 100 woll 1% sulfanilamide -84
50 w0} 2.5% phosphoric acid®] =<1 0,1% N—(1—naphthyl)
—ethylenediamine dihydrochloride €% 50 W& Y2 %
g3 M A= E FFE EH7|E o8kl 540 nmo
A S5 AEuigd Wl NO9 &%+ nitrite EE§
dozHE ®EE FFIAAE o|§ste Akt

11. Reverse transcriptase—polymerase chain

reaction (RT—PCR)

BV2 AlZoA FFEAEY 47 TdEE 2ABP] A8
A RT-PCRE £33ttt BV2 AZ(1x10° cell/m)S
6—well plateo] EF3te] s wigFet & 23 9 H &
E£ES 5= ¥ Aty 3083 vigFstHnt. o7]e] LPS(1
ug/ml)E A st 5A1Z viket & ANZE FASIAY. 7
AIEZZEE Trizol reagents ©]835}4 total RNAE EI|35}
Aok, A% S HoiA 2= total RNA 1 wgoll 0.5
mM deoxynucleotide triphosphate(dNTP), 2 uM oligo—dT
primer, 1X reverse transcriptase buffer, 5 units AMV
reverse transcriptase, 5 U RNase inhibitor(Boehringer
Mannheim, Indianapolis, IN, USA)E Y1l 42TCoA 14]
7t Zob vkgAZoER cDNAS FHAlsHgT PCRES 3l
cDNAE template({1000 ng, E1)E 2z} §ZA}9] primers
(forward, reverse; 10 uM)€} 10X Standard Taq Reaction
Buffer, 10 mM dNTPs, Taq DNA Polymerase (0.5 units/20
w! PCR) 52 €1 94T 30%, 58~62T 30%, 72C 40z%%
303] W =3¥5%ct, FAE PCR product+ DNA loading
dye(PhileKorea, Daejeon, Korea)Z G510 ethidium bromide
(EtBr)7} &7¥ 1.5% agarose gelo] H7|¥%F & & UV
IB71E ol 8st WiE {EE Felatqitt
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Table 1. Primers for RT—PCR

Name Sequences
. sense 5'-ATG TCC GAA GCA AAC ATC AC
iNOS anti—sense 5'—TAA TGT CCA GGA AGT AGG TG-3'
sense 5'—-CAG CAA ATC CTT GCT GTT CC-3'
Cox=2 anti—sense 5'-TGG GCA AAG AAT GCA AAC ATC-3'
sense 5'-ATG AGC ACA GAA AGC ATG ATC-3'
TN hticsense  5-TAC AGG CTT GTC ACT CGA ATT—3
sense 5'-ATG AGG ACA TGA GCA CCT TC-3'
tL=18 anti—sense 5'—-CAT TGA GGT GGA GAG CTT TC-3'
sense 5'—-AGT TGC CTT CTT GGG ACT GAT-3'
6 anti—sense 5'-TCC ACG ATT TCC CAG AGA AC-3'
GAPDH sense 5'-CTC GTG GAG TCT ACT GGT GT-3'
anti—sense 5'-GTC ATC ATA CTT GGC AGG TT-3'

12, Western blot

BV2 MzZoA EFEZEY dwd IdE A 5
A Western blotZ =343ttt BV2 AE(1x10° cell/m)S
6—well plateo] E5sto] =R vide & g 9 &8 &
EE5S & ¥ Aty 3087 vigstat. o7lel LPS(1
ug/m)E Aste] 5A7 wiFet & AZE AT Z+
MZE 1x PBSZ 33 A& & lysis buffer(50 mM
HEPES, pH 7.4, 150 mM NaCl, 1% deoxycholate, 1
mM EDTA, 1 mM PMSF, 1 ug/ml aprotinin)& ©]-&3}j4]
A5 AT H NF-«B2 AlZ l(nuclear)d A|=ZZF
(cytosoDollA e W& WstE EIsh| HsiA A" AES
NE-PER™ nuclear & cytoplasmic extraction kit(Pierce,
IL, USA)E ol&sty dat M=zZE Eestirt. Z+ Alx=2
HE Bold o9 =T F protein assay SHOZ AT
3t & 30~50 ug ©A-E 6X sample buffer(50% glycerol,
10% SDS, 1M Tris—HCl, pH 6.8, 2—mercaptoethanol,
1% BPB)9} 4]0] 12% SDS—polyacryamide gel Ao|A &
71%% stk A7l9Ee] By Ao whdg yue ot
(nylon membrane)2& Ho]A|7l & Z} membranet] T
At A9 v|Eold AgE 9] 8 5% skim milkE A
204 1AIZE ¥REAIFHE, BHSE W membraned] ZF &
o] gt 12k A} 4CoAlA SRR BESAIFH e, olF
0.05% Tween©®] &= 1x tris buffered saline(TBS)ZE 3
3] AlFstTh olF thA] 23k FAIY anti-IgG conjugated
HRP&} A2oA 1A7F B¢t BREAIZ] 3 0.05% Tweeno]
Z3E 1x TBSZ 33 AAsta ECL 89L& ©]-85}o]
x—ray filmel ZHFAIZI o2 duld WMEE SQlstgint,

13. BAA=

HE A= BE A S0l tiEt Bat(mean) £ EE23;
(standard deviation; SD)E uUElfglon, HEA HEAL
GraphPad Prism program< ©|-&3l¥cth ZF 9] nvlz:
independent ¢—test®?} one—way ANOVAZ REAS &
Scheffe2 AtE AZ3}Fa, P Fro] 0.05 o3¢l ALE &
ARz {25t Ae2 BTt
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1. {734 23] k2] @ &3

FHUEY HH= HFMo] fUE X A9 HAFM I
Ao g g 8 25 AAaTNE v|wsty] YA
X 2ZE TTC A8ty 1 2, 84 HEF]
H R (vehicle)dAe =AM Ko7t 26.8+3.3%= &
AERom, e 30% oAetEFEES 50, 100 mg/kg
Foqgt FoAe 2 25.8+£3.7%, 25.1+2.7%, FAF
30% ANHEFEES Tt &2 24.5£2.5%, 23.1£4.6%,
FAUY 30% AHEFEES B 2 20.1£2.7%,
18.1£4.5%, 1Y EFEES Fogt +2 17.8+2.7%,
10+3.6%%2 SA=EA. wehA HAFNe Ru= FHu|
30% AREFEEIN EFEE FolA dxZdd B8 &
oAl AAE vehed, dHUY 30% oAlHEFEEl
A Bt} EFEE| o EFHOR WP BuE A

© AR Uepdth(Fig 1).
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Fig. 1. Effects of different parts of Angelica gigas on the infarct
volume in tMCAO—induced ischemic rats. The brain sections were
stained with 2% TTC solution, and then infarct volumes were
measured. (A,B,C) 30% ethanol extracts of the head, body, and
root, respectively, and (D) water extracts of the root. Data is
presented the percentage of hgmisphere volumes (means=SD,
n=10 per a group). A0.05 and A0.01 compared to the vehicle.

9. ABMTALGE A o] g oA
a3}

FHgEY HAY=2 HFNo] FAE H RF A AFAE
Aol digt T £ 2EE] AAaIE vwslr] 3
A ¥ 2FoZHE ohElRg Hslo] Western blotZ 23
stdch, 1 Z3, 8 HEFo] $8"H tER(vehicle)d
H 2N MEAFESE il Bax$@l caspase—39)
wdo] A3 ZrtE e, NZAYEFE Tl Bel-2
o] WL AT FAFHTH E3 YA HEFo| i
e T B ¥ 30% FEE ¢ FHv EFEES 50
T 100 mg/kg SFOR TGS o AT 30% olHE
FE2EY EFEE F9FoA Bax®} caspase—39 @&o|
4=, Bel-29 @do] F7tEle AL Fltqrh. ohH
FEHAQl iINOSQ| HaAME G 2 F FHuY F
EEENA dAT] JAEE AR Yelygti(Fig 2). webA
FHol B 2 gu|rt B 24 FHBA At E Al
AAE AEE 1 AES STMATIY 45 dAER=Y

g maAel Aoz e,
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Fig. 2. Effects of different parts of Angelica gigas on the expression
of INOS, BAX, BCL—2 and Caspase—3 in the brain tissues of
tMCAO—induced ischemic rats. Brain tissues were lyzed for protein
isolation, and the expression of each protein was determined by
Western blot. AG, Angelica gigas.

3. AATAZANY AZEH 7}

BV2 Az digt g9 #4912 30% EeFE=Y =5
29 MESAY A=E BrIs] ASIMIT assayE 33t
Aok 1 An, ZHAL FHF B 30% JdEerEE
< BT 1 omg/ml FEZA] 40l UERA] ¢igren, B
o8] EFZENANE 1 mg/ml =7 Ao vehA] &
AtHFig. 3). WA olF HFois F4o] UehtA] o=
1 mg/m % oJHoflA a5t

B
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Cellviability (%)

Cell wishility (%

100 1 [ ——

el viability (%)
Cell viabibity (%)

L

Hairy 30% E1OH extract Hairy water extract

Fig. 3. Effects of different parts of Angelica gigas on the cell
viability in BV2 cells. Cells were treated with each extracts with
indicated concentrations for 24 h and then the cell viability was
measured by MTT assay. Values are means+SD of three
independent experiments.

4. A BAZqA S NO 273 digt oA &

LPS A= o3 &43te BV2 AZZRE tsF EH
AS5EZQ NOo digh 2 9 ¥ 30% olera=
EFEEY JAAEE H|Wl7] Y3 Griess assays
gt 1 Axh, Aazujekd W NO9 s%+ AlZTk 5
3t A wj @A SAENeH, LPS A= Q3 F7tsk=
o2 yepyth E3 gAY 30% AdeEFEEdAE
NOY| =7} foHoz st oo, ZAFL} 24
g 30% detEFEE 9 FAVY EFEES AYdHS
0 FEo ol&Foz fojFoz 7HAdArhFig. 4). wet
A A3t AADAZR2RE BH|EE=E NO= 39 9 &

A7} 7 BRES Fas eelnt,

p w2

L ogh w2 fr

Body 0% EA0H rawact oot $0% EIOH rasrac

Haey 30% EOH exmacy Mairy wases exmact

Fig. 4. Effects of different parts of Angelica gigas on LLPS—induced
NO production in BV2 cells. Cells were treated with each extracts
with indicated concentrations for 30 min and then stimulated with
LPS for 24 h. NO was determined in culture supernatant by Giress
reagent. *pata are meg*gsiSD of three independent experiments.
R0.05, A0.01, and A0.01 vs. LPS alone. AG, Angelica gigas.

5. AARA|ZJ A €] INOS o] 3t AA &}t

LPS A=l o AlstE BV2 A|Z2EE i Eu|g
= NO9| &A4EAQ iNOS Hdd digt 27 29 ¥ 30%
dqetEFE2E 9 EFEEY AAF=E vy s
RT-PCR¥} Western blot & 33ttt WA iNOS9 &
AR HA-L AZT vt 39wl 2¥ken, LPS A=l
o F7HEAA, FHY B F dAY 30% JdeEEE
B EFEE AddA A=Y 307 AdgEFEEl
A Bty EFEE9A HS dA=EHE AR UEgth(Fig.
5A). ¥H INOSY| Tl HHMZ FHx; LdHoA et
AR gAEe] 30% AHEFEEIN EFEE AHToA
AAEgon ExEE0] 30% oEr2FEE Hol ¢ oA
He A2 Yelgth(Fig. 5B). meEta S5 A nAE
ZRE fEH+E INOSY #7xket dhifde] dde ghu|
FE2E o3 AL o= AR EFEEC] INOSY &
d JAE B3l NO9 A EulE AAAAES ettt

30% E1OH extract Water extract

Hody Roat Hairy Hairy

A) AGimgml) - - 08 1 05 1 05 1 05 1

GAFDH

NOS e . — — — —

AT | —— N — — N — —

Fig. 5. Effects of different parts of Angelica gigas on LPS—induced
iINOS expression in BV2 cells. Cells were treated with each extracts
with indicated concentrations for 30 min and then stimulated with
LPS for 3 h (for PCR) or 24 h (for Western blot). The expression
of INOS mRNA (A) and protein (B) was determined by RT—-PCR
and Western blot, respectively. AG, Angelica gigas.

6. ARARAZANAE Cox-2 WA g IA
Ayl

LPS A= 9Js &3t BV2 AZz2Ry HdE= o
Zohl Aol Cox—2 ¥ digt g7 9 & 30% ot
£E 4 EFEEY dAH=E vyl 3 RT-PCRI
Western blot2 338ttt WA Cox—29] §742F HdA-2
A=k wljorst 9 A YehtR] geroed, LPS A=e] <
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$ @A BN, gAY B9 F FAv 30% ol
25283 8322 Aeol g8 oA=on BREEo|
30% ofgreiaEel Ha ue HUA oz e
(Fig. 6A), B Cox—29] Tid WaAGIAE f214 wals)
SARIA GANIY) 80% ofReFEET BEER AT
JAERon B2 30% oReREE ot ARHS
AoR UetdthFig, 68). wetd BHstE AFmAERy
o TARE Cox—29) AT FH $9) F YA} 7}
A mnAl Ao ehgr

30% EtOH extract Water extract

Body Root Hairy Hairy

A)  AG (mgml) - - 05 1 05 1 05 1 0.5 1

Cone2 =

GAPDH

------.——4"'-‘

B)

Cox-2

-‘\(‘liii|—----—----

Fig. 6. Effects of different parts of Angelica gigas on LPS—induced
Cox—2 expression in BV2 cells. Cells were treated with each
extracts with indicated concentrations for 30 min and then stimulated
with LPS for 3 h (for PCR) or 24 h (for Western blot). The
expression of Cox—2 mMRNA (A) and protein (B) was determined
by RT-PCR and Western blot, respectively. AG, Angelica gigas.

7. AR RAZAN Y FFA Al|EFI] TE
g 94 a3t

LPS A=) o3 &Astd BV2 AZ2HE ddA=HE=
ZA AolEFIRIQl TNF—¢a, IL—1p, IL-6 Tdo] tigt &
£ 4 30% AEFEE 4 EFEEY AR =E v|ust
7] ¢ RT-PCR& S3stgict, 1 Axh, Alzqt wigst 73
£ TNF-q, IL-18, IL-69 §4A9] YH2 25 ol¢ @
rom, LPS A=l 9& 7ttt E3 TNF—a%} IL-6
o] gAZ YFL G| 30% HLFEEN EFZE A
gof o3 A= oH, IL-159 LS FFS wA] A%
ot wEbs] S5 ARFAAZERE YdE= 954 Aol
E7RRIY HE AAl= 2 Y T AU 7P 5abEel
Aoz yepsthFig. 7).
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30% ErDH extract Water extract
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Fig. 7. Effects of different parts of Angelica gigas on LPS—induced
Cox—2 expression in BV2 cells. Cells were treated with each
extracts with indicated concentrations for 30 min and then stimulated
with LPS for 3 h. The expression of TNF—a, IL—-18, and IL—6
mRNA was determined by RT-PCR. AG, Angelica gigas.
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BV2 AZ2RE LPS AT 93 estels dFAsde
AR gt G 29 ¥ 30% JHeFEHE U EFZEC]
AR ETE wwsly] sl ERK1/29 JNK MAP kinase
(MAPK) EAE9] QAl3}E Western blot #Ho= 3lelst
Atk WA, ERK1/2¢ JNK MAPK®] 91Aksk= LPS A=
o3 F71E9lew ERK1/29 QA= gARe Fu|9
30% oNErEFEE o8 AA=EUL, INKS Ql4kste g
ot FHu|e] 30% oHeFEE L v EFEE 9
3 JA=EE Aeg veiht, mEki 43t AR uAzR
HE] MAPK 2259 itsh= g9 24 5 g0z a3t
2l Aoz yepdehFig, 8).

50 EtOH extract Water extract
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Fig. 8. Effects of different parts of Angelica gigas on LPS—induced
phosphorylation of ERK1/2 and JNK MAPK in BV2 cells. Cells
were treated with each extracts with indicated concentrations for 30
min and then stimulated with LPS for 15 min. The phosphorylation
of ERK1/2 and JNK MAPK was determined by Western blot. AG,
Angelica gigas.

o F

A HEFY FEHEE W FE 279 FoAAY =
3 @S WA oA ERE NN g AR 84
SAAEPAY A 2 FPauA 5L AMgstT A,
a=uv BAEEAY F H7F 9l A oF 4X)7F o Fof
ok AraT7F glom, ¥ AL W EAFEH A A
AE7] g | upgst A8A7 gle Aol wEkA
e BATIFS 4L stAA AFAMEAEY F8
ZAEQ TEA Ao ABtY AEHAE FAY AHE ¢
U= e 7|Ade FENT A7t FEE Stk
e 5F UEAY F skl RYEewo FAAGER
Ex3t¥0o2 u|(mk)7b ZA(H¥)sEL, Aol 2@R)st
o, Ze|(Hk)e BE@E)sHL, AuEEsk)s AHEoshH, =4
(M) B716EFR)SA st BRI (Fimigim)staL 37X
BUTRIbR)SHE &5l ol AL, ZHED, Bl A7
(ZFD 235t BE F(MH)S A8she A= gHA
AP, eejuetelA PR BEEE s FF(Angelica
gigas N.)9 2e2A” 2844 AR coumarin AL

(decursin, decursinol angelate, umbelliferone, nodakenin,

)

peucedanone, marmesin, demethylsuberosin, isoimperatorin),
2284 HEQl polysaccharide 59 AES dgata b’
A Fa B decursin® e AANZ B3I EII}
Holdh Zo2 UefA Ug Wit ohel ), Holubgy
BRB)Z} QI7t =HEdInfTAE
(human umbilical vascular endothelial cell line), Ho}&
o] dfjutet A, AF dFolA A EZAZGRIAR]
VEGF receptor—2 7]31& 9AIst= ASE d8A Ut

(blood—retina barrier;



S8 HEF dFolA FAHY FHoll BE HAFESEY Hw AT 91

050 gw g)o] okgRe dhoz T A(H)S B
F(rhim)sta, u(B)e SEAGEMER S, AT (LH
e REstEEmim ety G o, 3 =
decursin 5 8 oFEAJAE FRFe] T4l HlsHH
Eor? ol FU3 FFo RS AT W decursin
59 ok ;o] FHAl Hlgte G L A
vetd = 92S ouigitt g E5d oelase] disty
L orabd™el Seluel T (Angelica gigas Nakai.)
+ EQA(LER T gPoz AY JEd R¥s: 5%
2 glov A (EHRERMIMSH= E5T Aoty Ak F
e AdAT2E PN HEZFM ANAFES Ay
02629 ) gamAE By AAEDT BaEen,
2 =EoAMet 22 Bl FEase] digt dve Bud
vl Qitt, webd B dode HEzgHnEs 38z &
b Qe Aoz g AT Bl 558 vusey]
A3l 2+ #2919 30% oHEFEET GHvY EFEES A
Zoto] FEHYFHHYORE Y HEFo] FdE dAFe
Fogt & HxZ oA WA A = AFAEARE A
a5 Y d5HE F8 NEZQ HAFRANZNAM FEF
o] 7| M-S RAFSIAT

A A ZEgEsd 52 (tMCAO)o| 28t JdA H &) 3
HArde FA4 A HEF AFFERARA JFE
T ujo] FARA AFMEESC| AhEFoZ Fof YA H
o, HA & A7t FARZRE A dojuhar, A%
o] AystH =AM AFEH, 24A)7to] HH o] up
BEEo] 34 A Hdjo] oj24 =t oju] WA Z4n
ol AE tiRE A AlEARHe] dojuA|et S (penumbra)
= AdA NEATEe] fatEE Aoz dA Q) o] Y
2 JHoz FFEA] WHAES FARIL FEdAol
H|3 ER o] QoA Al 5 Adnda da] AMED
Atk EFF F42F HAMo| FUEHH = E Yol u BF
o2 Qd mAEH Ao FokrA = FAAA oy
oAb AHEQ1 ZAbe] A EEY ol FHUIAE, AFAE
2 AgotmAEe] NERFS zejgtoaN HAFNS Fast
A Hoh ®3 H-FBAH (Blood—brain barrier)e] £ALo
2 BFA o) ©E HIT ST AFAE AFER o]ojx)A
0?2 Aol g 29 ¥ S wiitd w2
ARRTEINE 57| 3l LAIE Foi=EY Faof <
g S8 H&A AFRdS AFstgon, g FEEE9
Folo o3t HAA Hu] A U AFAEZAME JAaE
vwstych 1 A3 39 29 F gL 7P aiFez
=7 Halg ZAR7)3 AFMZAPE TR (Bax, caspase—3)
o] W3t dF THI(GNOS)Y HHE Al Aoz Y
1357 = = M R e e RS R B P I L I A U
WsHAY €2 F&3= Zox Edof 7A=Y o 30%
oete FEE=E AYsgoy, EFEEAE fAR 5y
7F A& AL st

gHH, PG HolA= astrocyte?t microglia®t Z2
AR WA ZE(glial cells)o] AFNEL] Bslo| Hadt JUl
Ao} Alo|E7IQlE uizf Bujgtozyn Ho JAAHS A3
=4 7oAl "ok a8y dd B HdAolu 7,
A 529 A2l 23 HEPAHo] &S v =Y
ol8 Fd 99 WANEEC] FFAFAZ HYsHA =Hi

lo

AR DA ZE0] EAFlE el NO, IL-18, IL-6, TNF-a 5
e 45 E2E e AT ERN AAAEZAPE] 4
=4 g9, B3] o] durge HERe Edsie] gz
stojm ot mlewgyt e By Hdgte] date Y
A APEE=d microglia: ©]2d F3HHS-S wiAlst=
HEZQ AlZZA B &4 Ao &43kEo] NO, TNF-—q,
MCP-1, MIP-1lq, IL-18, IL-6, IL-8 5 Z+& 4223
4 G354 APIEIRIES B o=ZN AFNZEAPE S A9l
oz Zgsh "o, g MAPK £x15<l ERK1/2, p38
MAPK, JNK/SAPK, ERK5E MNEAGT EH3txd AlolE
73 2EH 20 figt vk 2-e| Fasht JE¢E i)
E3} microgliaolA2] MAPK 24159 &43k= NF-«B 7
2 4315 59 dSASAAE AR ESERY
A5 AlEFRIES FAE FEst, dEEhsol ey
2T ARNE A4S faets Zoz geA AP
w2hA microglia®] BAFE AEGA ZFEsH=X] olsfstaL
EA3HE microgliaZ2HE BH|EE SELES JANI=
AL ohofst Yoz Ry WA HEFAQ AFNE &
AL e fag AEEHl 2 4 Qo 2 dtolA 2
o} %9 ¥ microglia® Z43A2ZHE FH|E= 4F A5E
Ao dfgt JAaTE vwst A3 g0 FEE0] 7MY &
el Aoz Uegen ol @Y FE5EY microglia
BHAAE B3 52 a3t 8 HEF F=AAY
AN Ra) Aot AFAZANE 9A adkel AFEcE A
< ougity, ZEHoZ oo} T2 AFZAREE AFAE
ggro] Ago= AT fo= FHv] FES A3 A

o EBHAL & 4 Yt

N

2 &

2 doAe IAEAY 7Y EH A HEFAAY Al
25 9 A7 535 FoEFHHH(EMCAO)-F+= 3
A HES 7 5EXxEY LPS—7= BV-2 microglia
B35} AlzrdoA vlusty ohgat 22 dES Aol

1. A3 #9 F dAvE 84 HES AFHAA HF
Aol HuE foFHoz FFaAFoH, EHzRA oA
Bax®} Caspase—39] Ld-E AA51aL, Bel-29] WS
ST EN AFMEZE B35k= A0E eyt

2. A3 B9 & dul= BV2 A|Zo|A LPS A=)
o3 HH|=E= NOE Fo3og FAAAFHLH, TNF—e,
IL—6, iNOS, Cox—29] &S ZAAFoZH 455

Axu| oRane Jepc

3. A3 B9 F FHulE BV2 HEA LPS A=
o8] BA3lEE= ERK1/29 JNK MAPK BAE9] o
S AN AFATHAGAALY S IA
Ao g et

gt 1o
rou

Fc[)L

web FE 9 Felde BT S8 HEd
whE H7FA e A ABAEANES AAISHL, microgliad]
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