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ABSTRACT

Effect of Kyungisan in on the Regional Cerebral Blood Flow and
Mean Arterial Blood Pressure in Rats

Jong-An Jung. Seck Hong, Sang-Yun Jun
Department of Internal Medicine, College of Oriental Medicine, Dongshin University

Kyungisan(KGS) has been used in oriental medicine for many centuries as a therapeutic agent
for treatment of stroke caused by deficiency of qi(5J&). This study was performed to evaluate

effects of KGS extract on the regional cerebral blood flow(rCBF) and mean arterial blood
pressure( MABP) in rats.

The result of this study were as follow :

1. KGS significantly increased rCBF irrelevant to MABP in normal rats.

2. To prescribe KGS after pretreatment with indomethacin(IDN) decreased rCBF as compared
with control group to administered only KGS in normal rats. But the change of MABP is not
significantly as compared with control group.

3. To prescribe KGS after pretreatment with methylen blue(MTB) decreased MABP and
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rCBF as compared with control group to administered only KGS in normal rats. Especially, it

significantly decreased rCBF.

These results suggest that KGS increase rCBF by enlargement diameter of pial artery in
brain. The active mechanism of KGS is related with prostaglandin activated by cyclooxygenase.
So. T suggest that KGS has an anti-ischemic effect through the improvement of cerebral blood

flow and can be used for stroke.

Key word : Kyungisan, rCBF, MABP, prostaglandin, stroke
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Table 1. Prescription of Kyungisan

ITF
S

Atractylodis -
Krocephalae Rhizoma 7.500
= Linderae Radix 5.625
N Ginseng Radix 3.750
K W Gastrodia Elata 3750
o Lignum Aquilariae 1875
Resnatum
O Pericarpium Citri 1.875
a o Angelicae Dahuncae 1875
Radix
Z i Fructus Chaenomelis 1.875
SRERE Perila Frutescens 1.875
H O® Glycyrrhizae Radix 1.875
4 & Zingiberis Rhizoma 7000
Recens
#Et 38.875
28
D #2529 Az
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5000 rpmo® 30 ®7h %ﬁ%ﬂ (VS
6000CFN, vision. Korea)dt & rotary vacuum
evaporator (EYELA, Japan)ell ¥e] 77.75 ml2
FEso

) ZA H8HEF (regional cerebral blood flow,
1CBF) 4

3FE stereotactic frame (DKI. USA)el =
AA7 2 73 AFAE ot sl FAHES
:?_‘_

(1A
1% bregma®] 4~6 mo 2, 2~1 mm A

]

1.
rEA7

Hholl 27 56 m| craniotomyZ Al stgieh ol
o FAE A AT oA FA AL &
g w3l 5 kil Laser doppler flowmetry
(LDF, Transonic Instrument, U.S.A)% needle
probe (A7 08 m)E W (FAHF) A =dd
£2 o] HEE stereotactic micromanipulator® Ab
£ato] Hade gl ZAIAHA ZHAFG @
AN 7 FeF kAR F AE protocolell T} &)
Fas 22 (001 me/ke~10.0 mg/ke, ip)E F
ofste) 30 £ ot 47t W 1CBFE A4t
A

3) =784 mean arterial blood pressure, MABP)
=

317 E yrethane (750 mg/kg, 1p.) 22 mlE A7
T &L -8 T2 A 4 A=F heat
pad$lell B-9bolz TAHAAS SFH Fo 4%
001 mg/kg~10.0 mg/ke. ip.)ol w2 MABP =3
= 2179 g5 4% polyethylene tubeel
‘57—3% pressure transducer (Grass, USA)E %
g} MacLab® Macintosh computer® F-A1%
data acquisition systemo# 30 ¥ St 747 &
Zapg™,

4) tCBF ¥ MABP ¥ 7|4 gl

LEEL B4 2 Wstel rCBF % MABPS 3}
2= 287148 dotir] $3te] prostaglandin
o] QA E A cyclooxygenase DA indomethacin
(1 mg/ke, ip. IDN. Sigma 17378)2 cyclic
guanosine monophosphate (cGMP)9] A Z Al
guanylate cyclase QA Al methylene blue (10 we/
ke, 1.p.. MTB, Sigma [ 9140)2 AAA & K
e g (001 me/ke~10.0 mg/ke, ip.) 2 5o
3 ohe 30 ¥ Fob H3EE A7 CBF ¥
MABPE Z#3gith”.
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1A%

g

3. EHNXL
5ol rCBF 2 MARPe mlA= o] of
3 EA A el= Student’s t-testell 2JslA . AR
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1. KGS7t rCBFYf| O|%x|= &2t

KGS7} rCBFell wx|& E#—‘é— otrs] 43}
o] KGSE 434 (001 0.1, 1.0, 100 me/ke. ip.)
2 R F wsiE: rCBF% #4399 KGS
£ FosA ¢4 A4 dFH 1CBF 7AHAES
100.00 + 0.03%% #FHAFFAE o, KGS 001 0.1,
10, 10 me/kg F94 rCBF:= Z7 107.36 +
0.05%. 111.13 + 0.04%, 117.93 = 0.07%, 133.95 +
0.08%% Z7FE%3, KGS 100 me/kgs Fofsts]
+ 9 A (p<0.05) A E71E A (Fig. 1.

—

0 0.0

01

%. Changes of rCBF

KGS }mﬂtg;J

Fig. 1. Effects of KGS on the rCBF by injected
dosage in normal rats.
KGS : KyugiSan extract. tCBF : regional cerebral

blood flow. 0~10 @ KGS non-injected group~10.0 mg/
kg (ip.) injected group for 30 min. * Statlstlcall
significance compared with 0 vehicle group (* : P<0.05)

Oh

2. KGS7| MABPOf| B|X|= &2}
KGS7F MABPell u]x|= &35 oty 7| 93}
o] KGSZ &= (001, 0.1, 1.0, 10.0 me/ke, ip.)

2 ®oj ¥ Wgd: MABPE A
KGSE Fefaln 9o g 217¢l MABP 714
25 10000 + 0.04%=2 AR =, KGS 0.0L
0.1, 1.0, 10.0 me/ke FIA] MABP¥ Z2F 100.16

+ 0.03%. 9948 + 0.03%. 98.90 + 0.03%, 98.72 +
0.03%2 W25 Ak (Fig. 2).

%. Changes of KABP
3

4 .01 4.t 1 1%
kG5 (mg/kg)

Fig. 2. Effects of KGS on the MABP by injected
dosage in normal rats.

MABP : mean arterial blood pressure. Other legends

are the same as Fig. 1. The present data were

expressed as mean=SE of 6 experiments.

3. IDN MHMx| & KGS F0iZ 3t rCBFO

0lxl= 22

KGSz <& W3d rCBFY #47|d& Yo}
171 918k} cyclooxygenased AA|AIQ] IDNE
AX & F KGSE 434 (001 0.1, 1.0, 10.0
mg/ke, 1p.) 2 Foigt ¥ wislE: ((BFE #4353}
At KGS Fo42 ¥3te 1CBFE A&7 2 3}
T IDNE AAAE F KGSE F8lr] dsks
2] yCBF 7|4 XE 100.00 £ 0.03%= 3Hakslad
< o, KGS 001 01 10, 100 mg/ke FoIA
rCBFE= Z2F 10079 + 0.04%, 10449 + 0.03%,
107.66 + 0.04%. 11614 + 0.04%= £ &40
2 Z7HERod, Hzddl vls #9940 (P<0.05)
dE AAE B (Fig. 3).



SREO| BlF(e| ZLHEF

Hrgeol njxs 22 93

o ~@-CONT =/ DN
e
(]
!
Yad
(]
126
@ )
%", 0 n AA_A
(]
£
o
o R4S (mg/kg)

Fig. 3. Effects of pretreatment with IDN on the
KGS-induced changed rCBF in normal
rats.

CONT : KGS treated group.

IDN : Indomethacin (1 mg/ke, 1.p.).

0~10 : After IDN treated. KGS non-injected

group ~10.0 me/kg (ip.) injected group for 30 min.

+ Statlstlcally significance compared with Control

group(* ; P<0.05).

4. IDN XX &= K
off 0jXl= §J_'—}
KGS& <3 #H3d MABPY #8714

B7] 95l IDNE AAA & F KGSE

(0.01, 0.1 1.0, 10.0 meg/ke, 1p.) 3 T3 3

5+ MABPE #&3sgth. KGS Fodz w3t

MABPE dzxZoz 31 IDNE AAAT

KGSE Feisbx] odstE e MABP 74X

100.00 = 0.02%% #AsIAE =, KGS 0.01, 0.1

10. 100 mg/ke FeJA] MABPE 77 99.46

0.03%, 10167 + 0.03%. 102.01 = 0.03%. 104.27

0.04%2 HZFd wls] £ oJ&2Hoz Z7ly

A Fig. 4).

S F0E HstE MABP

ot oo o
B ool
(<}

1m ot rﬂ B2

H+ o M

b. MTB MXX & KGS F0iE #H3}=l (CBF
of ojxl= =3
KGS= «<ls) Wstsl 1CBFY =&7)4d& o}
R7] 9138t guanylate cyclase 942l MTBZ
AAA g F KGSE 434 (0.0L 0.1 1.0, 100
mg/ke, ip.)E Foi3dt & w3E = (CBFE #2e}

At KGS ez Wzt 1CBFE dixzoz s
I MTBE AAAT & KGSE Fol3hd] a4t
we] rCBF 7IAAE 10000 + 0.03%2 $Aketad
€ ®, KGS 001 0.5 10, 100 me/ke Fo9Al
rCBF+= 7242t 10112 = 0.02%. 105.08 = 0.02%.
110.16 + 0.02%, 11511 + 0.03%= &% o&Ho=
M9 AadEes A A Fig 5).

12 ¢ —@—(CONT = | DN

, Changes of WABP

%

%6S (mg/kg)

Fig. 4. Effects of pretreatment with IDN on the
KGS-induced changed rCBF in normal
rats.

Other legends are the same as Fig. 2, 3. The present

data were expressed as mean + SE of 6 experiments.

(T = KB
oy Bt
o]
L]
e HD
Sl
o .
g @_4%&:
@
=
=]
5]
£
(]
.01 G.1 1 0
a8 KGS{mg/kg)

Fig. 5. Effects of pretreatment with MTB on the
KGS-induced changed rCBF in normal
rats.

MTB : methylene blue (10 wg/ke, 1.p.).

0~10 : After MTB treated, KGS non-injected

group ~10.0 mg/ke (Lp.) injected group for 30 min.

Other legends are the same as Fig. 1. The present data

were expressed as mean=SE of 6 experiments.
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6. MTB XX & KGS FO= #HatE MABP

of ozl =4

KGSz <3 wstsl MABPS #H4714d& oo}
27 §istel MTBE AAA & F KGSE &%
(0.0L 0.1, 10, 100 me/ke, ip)2 Fofqt ¥ W
H¥ MABPE ##3ieh KGS Foiz wsid
MABPE dzzo= 31 MTBE AAAF ¥
KGSE Feidtnl ok 9o MABP 714A%
10000 = 0.01%2 #AetelE o, KGS 001, 0.1
L0. 100 me/ke 1Al MABPE: Z7F 902 +
0.02%. 9.06 * 0.02%. 9431 + 0.02%. 9490 +
0.03%2 WZ7e MABP #anch §3 o&A
22 249K Fig. 6).

kﬂﬂmﬂ:

~-CONT  —=TB

8o

Changes of HABP

0 0.1 G 1 10

KGS (mg/kg)

Fig. 6. Effects of pretreatment with MTB on the
KGS-induced changed MABP in normal
rats.

Other legends are the same as Fig. 2. 5. The present

data were expressed as mean + SE of 6 experiments.
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¥ rCBF 9 MABPZ #&3)9id, s}ogeizkebae-S sed 12]3 prostaglandin

He Aoz RE iy g9 FFe 3 A Ex, A A HuEE
of Adast XET B JFEAE dpows A cyclooxygenaseo] ©JsiA1 BA]spRIpHY
71E FYEAN A9 g8 243 g NO synthase(NOS)¥ 712241 L-arginines}
24 el Abasl 229 W% Sl A9 9 APRRALE AHEste] NOE s NOE= Al E
7] wEell Fiell Aolr} sl oA 2] apoptosisE © zﬂs}j N Z2AE WA o
A EEge] 253 FHol A4 £4¢ 289 T e ®ades SAAAG =3 g3
¥ 7)% Ao 7b vehdeb o 2o R o} S Azl A guanylate cyclase® FAFHAA &
700~840 ml ] f‘ﬂaﬂ sz, F$ WAEHel ol gha a2 Al

A 22173, < oleigt ARl FAqshe UAEE JAT 5
F4F ¥ F 1= oFE £ indomethacin(IDN)2 cyclooxygenase
of wEsty ¥R of zH8-3ted prostaglandin A JA 8= ¥ &

W | AEgh
nhlE g o BEee AA Ay 8 olAME Bl 2o = A 8}odZoFol 11, methylen blue(MTB)+&
¥ AHigte] wlokslog i Fwel (Heh)d] guanylate cyclase AA|o}E FEolfh
Hatal HEAA g dole) Az 3o Aol SRS Folste] MEFHE regional cerebral
of wi#H sk W HAA gipel] wha I 1 blood flow(rCBF)E &3 Az} A4 3x9
FAMEZ HJEAAYFLE F2 HH o] AAH = 1CBFE AS%E T8 0 3e I7H s Ak
S W] Wi AHAAQ ¥ HI §A 97 Bolgrh 10 mg/kgs FoAtgds e 7|AAR
A= "] 7kE AS- B FgAsla, o $-94 (p<0.01) A F7kE ek (Fig. 1), 19
dobo] A5 2 A% s H AL 28 v} mean arterial blood pressure( MABP) w3}=
A Fol kel WAgle)l AAHE AFE wH
S AT FAA 7 LelozE 4 b (Fig. 2). ol& HEAe IFaFe| T4 =
=% 2R A, 44589 (capacitance %‘%‘%"—“19] 11730‘] Hle sl Wl ARl
| Y Az %”3@194 eh A el

Fol¥ o, Afkkel BFUGE ¥ o AR
o o
=2 =2
A

@’*Qﬂbﬂ sl Atz dHwsi @9 s FHshl
W o E M F2]5= prostaglandin, endothelium IDN, MTB
A

-derived relaxing factor(EDRF)7} <l 182 I ASRE A RS

A =)zl EDRFE nitric oxide(NO)So] 9ot IDNS AAAg & HF%KE T3 23 4

e FEcre oede W f04 Al F1E99
Prostaglandin2 A&l A A= 31 glom & rCBFE &3 o&A402 $94 (p0.05) S

I E, AREA, AR TRl Al 7hR ZHeEg(Fig. 3). MABP  gloix:= .01

AE FollM AALE o *ﬂh% oA CI A Est mg/kg ST FaFHTIE T oojake] Sl

ok g2 28 g, w3 AFTE M S AR BE o] a3kl #9042
SA713 1Ak RalE Al HPelgkata v owTs depiAl Ak (Fig. 4. ol&
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Bakalova‘:4849 o] IDN AAAZ rCBF7} #4s}
= AL cyclooxygenasest FHlo] 97, TongE"
°] cyclooxygenase”} 338 o] TH3}e] o
<8 AHE JAAA HIFE NG B
g A ZA8 & W, SFES cyclooxygenase
o] Aol Teste] ¥ AFNY A& A
AozH o dfE 717 e Baldh
=3 o2 7]AE #3224 guanylate cyclase
9 AAAI] MTBE AANAF F RS Fo
I K F9=2 1CBFY H3E dziy
HAHont F94-2 A2 (Fig. 5). MABP
B oF7he] ZHA AFgE vehliglont 94
AAH(Fig. 6). ol ¥ 57 o] Hay

x|
Za
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cGMP-4
guanylate cyclases} #Ho] oty & A& Hx
3tod & o, HK#Eke] guanylate cyclases} & ol
UE A2 HolAul Ao foXe] gleo]
Weol A% 4 gk =3 MTB HAA=2
MABPE ‘gxol e} zhasigl o A -9
A gl ke g ez Yeh goez K
Bxe} guanylate cyclaseell @it 2ol FAH <l A
3 A7} o] Foixiel & Aoz yHd,

oL FH3 & o), HFHKe] HHF Wil
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