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An Experimental Study on Brain Damage and Cardiovascular System Effects of
Angelicae Gigantis Radix Extract

Yong-Jin Kim, Chi-won Hwang
Department of Oriental Medicine, College of Oriental Medicine, Tasjon University

Objective : The purpose of this study was to investigate the effects of Angelicae Gigantis Radix on brain damage and the
cardiovascular system.

Method : By administraion Angelicae Gigantis Radix, we compared treated groups with not treated groups, in view of five
points as follows (D) the intervascular eNOS, (2) the blood pressure of SHR, (3 the transcription of the Kir6.2, @) the survival
time of the rats when common carotid artery was ligated, and (5 antiplatelet aggregation.

Result : In this experiment, Angelicae Gigantis Radix treated group showed significant produced in the intervascular eNOS
and decreased the blood pressure of SHR, increased the transcription of the Kir6.2 and SUR significantly in all Treated
groups, prolonged the survival time of the rats when common carotid artery, showed the effects on antiplatelet aggregation.

Conclusion : According to the above results, Angelicae Gigantis Radix can protect the brain damage and have
cardiovascular system effect. (J Korean Oriental Med 2000;21(4):37-46)
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P& AN AT AL FA

£ A 200+20g2] Spontaneous Hyper-
tensive Rat(¢]8} SHR)®} SD rats(Spraque- Dawley 7|
BEE D3R FHAEGD), & 5 25
FE3 FFAL AR B2 124718 W 371
<} 18~20 TE FAA71W A58t

3)AE Z HjA

Human ¢ 2 28] &3 endothelial cell-
umbricular vein endothelial cell(¢] 3} HUVEC)-2 H] #|
£ hydrocortisone, vascular endothelial growth factor

human

(°}3} VEGF), human re- combinant. epidermal growth
factor (hEGF), long recombinant 3-insulin-like growth
factor-1 (R3-IGF-1), gentamicin/amphotericin-B,
ascorbic acid, hFGF-B (w/ heparin), heparin, fetal
bovine serum (FBS) 2 %& ¥ 3}l EGM-2 Bulletkit

38

(Clonetics, US.A)E 33t AHESE T A9
Wik 5 % CO2, 37 ‘Col A Wekstel AWt o
Ao He AEIL vk &7l ¢AdE BaE &
WA S mestdon o Azldl X T 10 ngf
n2 A7¥eke] 2443 Bk W% F Al ALga)
Fie=g

HAR A L F

A2 2 AMEEE #2002 3,000n! round flask
off 284 2,000mE W1 2417 S< 7Hgsle] 2k
AES FZ39ch o3 of A rotary vaccum
evaporatoro| A1 7H¢F ¥43t3 o) round flaskE -80
°C deep freezerdl| X 1A 7t B A A freeze dryerZ F

2 Azl Az LS AUCH A 222 W

Fao) 2Asta, 48 23 HeF v A
AFg ST s AT Fol WAl o 1097 A%
Ao g 150mg/138 FAg H gAe T} G A}
43tk 28x 4 #9 SHR 59HE Y HAE F
st

5) $1 A A&L 938 oligonucleotides] A

2t AR HdE HEE7] g primerse
genebank (NIH, US.A)Z A& E3lo] & #AA<]
A7) MEE nhgo g 77 F24249 sense primers}
antisense primerE ¥4 3} % THTable 1). HUVECS]
Wi 53 §3AE facting AFEEHI, A H&
& Polymerization Chain Reaction(PCR)A] W+ X3
4 2E glyceraldehyde-3-phosphate dehydroge-
nase(GAPDH)E AH&-513] Tt

2, gy

1) Total RNA2) ZH]

HUVEC 4] £2%¥] total RNA2] ¥2]& RNA zol
B (Tel-test, US.A)E ALt E)slucth A4 2
Zo 2 XE] AA RNAE Chomezynski”9] ¥
upzt FEnjstsith 41 perfusion A& whd AR
ZA 2~3ngg A} ARPdo] 20~30 mesh sea sand
(Junsei, Japan)} §H7) ol WA 47 FYUAA F

A Zotsict. s g 229 solution D Smi 3 £
9] penol/ chloroform/isopropanol (50:49:1)& ®of &
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Table 1. Primer Sequence of Each Genes in This Studies
Gene Source Direction Sequences
eNOS H&R S 5-TCCR*AATCTGGAACAGCCAGCTGG
AS 5-GY*TCCATGCAGACAGCCACATCCTC
iNOS H S 5-GCAGACTGGATTTGGCTGG
AS 5-GAGGGTACATGCTGGAGC
Kir6.1 R S S-TGGCACGGTTCGCTGCCGAGAACC
AS 5-TGACACATGTCACGCACGGAGTCC
Kir6.2 R S 5-TTCGCCATGGTCTGGTGGCTCATC
AS 5-TCACTAGGAGCCAGGTCGTAGAGC
SUR1 R N 5-TGACTACTGGCTGGCCAAGTGGAC
AS 5-AAGGTGGATCTGCTCAGGCACTCC
B-actin H S 5-GACCCAGATCATGTTTGAGACC
AS 5-GATGTCCACGTCACACTTCATG
GAPDH R S 5-CCAAGGTCATCCATGACAAC
AS 5-TCATTGAGAGCAATGCCAGC
* R denotes A, G and Y denotes C, T
A dAe 1A TG wla gk o] 55T, 1% extention 72T, 1# W22 303) W&}
3,000rpmol A 2087 A st FEAS st Aok pn'mer94 E/dol ute}A] annealing 2 =& ¥
Ul J»Pé 2 13] vHE3Z Z2ako) chloroformo 2 2 A Ao S ALEL 19 agarose gelo| A x7]
2282 43AL AUE UAS $9 RNAE 53} %ﬁs}&’iﬂr-
ARAARAL ]| & 70% &&= AF F Axsly 3) H &R
DEPC7} A2)€ S/ 50| RNase-free DNase  HAZU7kA] 412 Folalgln dkel $3e o

g Aelstol -80Tol Bastm Agatith

2) Reverse Transcription-Polymerization Chain
Reaction (RT-PCR)

(1) First strand cDNA 3}4]

HUVEC @ Al#to 2 HE] B3 total RNA 3ug 0
2 20449 ¥Fg-o] (50mM Tris-Cl, pH 8.3, 75mM
KCl, 3mM MgClz, 10mM DTT, 2.5 mM 4 NTPS, 1ug
random hexamer, 200units M-MLV, 20units RNase
inhibitor) & A Z3te] 37°CA 1AZE Bt wgA)A
first stand cDNAS A8l 1 90°Col|A] 587t 7t
ata] RTEA & A AT

(2) PCR

¥ cDNA F 14dE 2049 PCR ¥HS-H (10
mM Tris-Cl, pH 8.3, 50mM KCl, 1.5mM MgClz,
7.5mM 4 NTPs, 20 pmole sense, antisense primers,
2units Taq polymerase)-2 A| &3¢l th. ¥h-g-A-2 turbo
thermalcycler system (Bioneer, Korea)S A}-8-3}o]

predenaturation 3% denaturation 94 C, 1¥; annealing

A Fod F cagedl A 2417 BF A AT At
222 SHRe #2]E alccholZ & ©& % 3757
db] Bgrle 1083 Yol FAth7h physiograph
Model 7 (GRASS Instrument Co., U.S.A.) 7P8 channel
2 WA e FHdA 2t 2a=59) B =
A3t} chart paper 1emol] E<¢}2 50mmHg (base-
line ; )22 A

4HNO T= 34

et 2o} Bt rate AFCZRE 7} 5mA A
ok A F rate] A4FE AZ3le] RNA £
off Ab&-atTh F 42 3,500rpmeol A 30%:3F A&
2jate] AT} HEFE AANGA A4l NO
9] B &3& griess reagentE Alg-dte] A e
t}. 2% A solution A(0.2 % Naphtyl ethylene diamine
dihydrochloride in H20)2} solution B(2% Sulfonilea-
mide in 5% H3PO9)E TH O 2 4o griess reagentS
ZH3R T S & A AR 10042} griess reagent
1004 E 96plateo] 311 7127} A7A] F=2
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5) Platelet aggregation 9] ] &

200+20g SHRE etherE AHE-3ted wlHA1A A%
ozHE dAS AHA ol 0.6me] 3.8%
sodium citrate soln®] 7! polyethylene test tubeol] &
A 1F o] 39111, 1,100g914 108-7F AA 2235}
o AEdS 23] Aojxl Platelet Rich Plasma(o] 3}
PRP)= test tubeo]] ¥ 1 7 & 9ol pHEZE H 4
oI5 PRPE A9 3 AREE Tl 1000ge]
ol 1587 AR E] ASd o2 HE platelet
poor plasma(°]3} PPP)E ¥t} PRP= Coulter
CounterZ o] &3t g $& é;ﬁ gk & 5x10°
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1. Nitric oxide synthase®] R &1}

o] Bodo| wWhE endothelial cell] A NOS<]
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eNOS9| % oF 1430 Wdo| Zrlelad f-24
Je e = 24E JelYthFEg. 1-1, Fig. 1-
2, Fig. 1-3, Fig. 1-4).
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4

Fig. 1-1 . The expression levels of eNOS and g-actin in human endothelial cell. The drug treated concenturation was 100 ng/ml.

a) endothelial nitric oxide synthase gene(eNOS)
Lane M : 100 base pair ladder(size standard)
Lane 1 : Control(Non-treated group)

b) S-actin

Lane 2 : 100mg/m! of Angelicae Gigantis Radix Extract treated group
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Fig. 1-2 . The expression levels of eNOS and -actin in human endothelial cell.

1. control : Non-treated group

2. 100mg/m! of Angelicae Gigantis Radix Extract

Fig. 1-3. The expression levels of iNOS and f-actin in human endothefial cell.

a) INOS b) B-actin
Lane M : 100 base pair ladder(size standard)
Lane 1 : Control group(Non-treated group)

Lane 2 : 100mg/m! Angelicae Gigantis Radix of Extract Treated group
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Fig. 1-4 . The expression levels of iNOS and f-actin in human endothelial cell.

1. Control group : Non-treated group

Bol A& 155mmHg, 1231 Sample Coll 4= 153nmHg
2 yeht izl Hjste 2E AdedA 24
A ZekE A tHFig. 2).

3. KaTP channeld| ojx|= &3}

Z} Karp chanelol] 84 &&= Ao g %}\jﬂ;ﬂ %
A& WASE PCRE o] &3l (L 22 02 2E
FTEAAE 29 54 dzEH v 70}0% Kir6.2&

%1291 100mg/ml of Angelicae Gigantis Radix Etract

r_.l.f

2. Treated group : 100mg/ml of Angelicae Gigantis Radix Extract

oA 11w, 155 200mg/ml of Angelicae Gigantis
Radix Etracto| Al 1.184] Z7}8l9 1, SURL Zhzt
1.538) ¢} 1.12%] 7} 71319 oh(Fig. 3-1, Fig. 3-2).

ol 57k
2.1sec.2 YJEME L, Sample A2} Sample B+ 2zt 60
+1.13} 61+1.1(sec)2 YER} thExZo) Ble] 2%
oA A A= ATHFig. 4).
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Fig. 3-1. The expression level of genes which involved
KaTp channel regulation in heart.
a) Kir6.2 b)SUR  ¢) GAPDH
Lane M : 100 base pair ladder(size standard)
Lane 1 : Control(Non-treated group)
Lane 2 : 100mg/m! of Angelicae Gigantis Radix Extract
Lane 3 : 200mg/m! of Angelicae Gigantis Radix Extract

25 SE A™ME(In vitro)

ADPZ =¥ SHR9] PRP(Platelet Rich Plasma)

SHANEE 348 2 g2 $3 F=E 101

+0.98 ohms®] 11, Sample A9} Sample B& 747} 9.24
+1.939} 10.1£0.98 ohmsl o1, AAEE 77}
41.1%%} 357%2 Jeht BE AF oA Fo49

T JAZFH7} e THFig. 5).
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Fig. 2. The effect of blood pressure treated after oral administration of Angelicae Gigantis Radix exract.

2. Sample A : average of five SHR
4. Sample C : average of five SHR
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Fig. 3-2. The expression level of genes which involved KATP channel regulation in heart.

1. Control : Non-treated group
3.200mg/ml of Angelicae Gigantis Radix Extract

2. 100mg/m! of Angelicae Gigantis Radix Extract
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Fig. 4. The survival time following ligation of both common carotid arteries 30 min. after oral administration of Angelicae

Gigantis Radix extract.
Control : Non-treated group
Sample B : 200mg/m! of Angelicae Gigantis Radix Extract
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Sample A : 100mg/mi of Angelicae Gigantis Radix Extract
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Control : Non-treated group
Sample B : 200mg/ml of Angelicae Gigantis Radix Extract
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Fig. 5. Inhibition of ADP{Adenosine diphosphate) induced aggregation of rat platelet by Angelicae Gigantis Radix Extract.
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Sample A : 100mg/m! of Angelicae Gigantis Radix Extract

e Aed 715e FUE Bojo] S5
48 Ao Pelda 42 Ao AYAA} o
£ ACE FAeY, BRETAL FANE W
ste) el dHE TN, o5 FALBY,
YAFAY DS ERD), B4 A
243} 7189 $399 9334, AL AX, 9%,
94, 2B Fe A4 5o 9o 9 W
3 38 Sol ool AFRTR & 4 ow, Av

N
W



274 oigksteara A #2148 A43(20003 129)

gt e Hrfae] W] Satsuasn fiEe] A
A2E B, A0, FEY, BREY] F/E o7
U 2o o3 gpifiziel AEA A=Ak

FEe A Fd Halixe (EHRFDIF S A
FRell thste] BT, iEE, HRMste APHE F2 A
St ot SRR o] F Aol Wsrt A B
Ve FEGEES, KOs HRS TALE slu vE
EmiTmsle WY, £ EHTEE T3
ok Bl ol=e] HEe] G o] Eo] HHE
BIUHHEE F33 o3 2 el "BERZ M #EiE
il PR A& o] &3t FwILE HFR
g FEe] gl dlgk A7t AT

¥ (Angelicae Gigantis Radix)e 2+ 3ol &3
thad A 289 F3T(Angelica gigas Nakai)®] B
Z 71Sol A8t Ax3 AR L, L A,
59 fEo2 BTy w3 BT MREEL
el A FE5E JEE e B EHty Ke
Hshn g e 2 detedr 2 Mg Fatn
e me el e mg 5%3lez 28 nE
S iafEste] FMANL, MG, SR LIE, ERE
o] Zpgrol Slol REMREIIR MmitE M, LEE R
=, /MR EEE KT, Buiiz (EF, 4%, BT, 58T,
AR, REEES, BTG-S A2 Mgl a9k
o7 Jde] AHgEol A& ool

i g A7e &) EiEe] st 9 4
S5 AAAE A7 ddoy Heg E AR
BA g AFH =22 o FakA Xt

old] Al EEFY H&d L AP BA A=

5S¢ A¥40z FYstnal NOse E3g4 &
=R, dstEs e 2 T AEA T 7]
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sto] A&
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st wAAZ A Ho 22 d3 A3t AYPE
3 Utk ofeldt T AA EiFel sl NOS/F =
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Eiel HY frave, 89 oz RE @
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