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Abstract L.

Effects of Yanggyuksanhwa-Tang(E@EkE) on Cerebral
Blood Flow and Ischemic Brain Damage in Rats

Son Sang-kon® - Shin Min-gyu** - Song |l-byung*

*Dept. of Oriental Medicine, Graduate School, Kyung-hee University Seoul, Korea
«Dept. of Physiology Oriental Medicine, Kyung-hee University Seoul, Korea

This study demonstrates the effects of Yanggyuksanbuwa-Tang, Sasang constitutional herb prescription reported its clinical
effect on the stroke of the So-yang In(4*fF A), on-the cerebral blood flow changes induced by nitro L-arginine methyl
ester (L-NAME) treatment and ischemic brain damage induced by the middle cerebral artery occlusion (MCAO) in the rats.
The changes of the arterial blood pressure, cerebral blood flow, and the diameter of the pial artery were measured in rats
treated with L-NAME. And the changes of the infarct size, volume, and plasma tumor necrosis factor alpha (TNF-@) levels
were measured in the rats that the middle cerebral artery has been occluded by the intraluminal suture thread method.
Yanggyukmn})wa-Tang was administered by the iv. injection on the L-NAME treated rats, by the i.o. administration on the
MCAO rats.

The results is
1. The changes of the arterial blood pressure was not different statistically between in the L-NAME treated control

group and in the Yanggyubsanhuwa-Tang administered group.

2. Increase in the cerebral blood flow induced by L-NAME treatment was attenuated in the Yanggywkianbwa-Tang
administered group significantly (P<0.05) as compared with the L-NAME treated control group.

3. Decrease in the diameter of the pial artery induced by L-NAME treatment was attenuated about 18% in the
Yanggyubsanhwa-Tang administered group as compared with the L-NAME treated control group.

4. Ischemic damaged infarct areas were decreased significantly (P<0.05) in the interaural 12mm, 10mm, and 6mm brain
sections of the Yanggyubsanhwa-Tang administered group as compared the MCA occluded control group.

5. Toral ischemic infarct volume was decreased significantly (P<0.05) in the Yanggyuksanbwa-Tang administered group as
compared the MCA occluded control group.

6. Plasma TNF-a levels were decreased significantly (P<0.01) in the Yanggyuksanbwa-Tang administered group as
compared the MCA occluded control group.
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ot E3 HPARAEIYAE FAYAL dAe A
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2) YAMistel Ao Hx

FANSG Ar)x B sgs FEs] FHato| A
Aol A Az Y FYsA McOHZ F&3}
o 500mle] S 2#E AL FFse HYoz
sl

3) catalpol HE2Y H=
catalpol 10mg-g MeOHo| o 25miej] EM-& 2
FHE caalpol EF §Ho2 3HTh

B. HPLCO|| 2t M2 &N
Aoz EZ 4L O ZPAM HPLCE 44|
ahof FRHRT

HPLC : Shimadzu LC-10AT
Detection : UV 205am

Column : VP-ODS (250 x 4.6mm)

Eluent : gradient elution from Water to 50% Acetonitrile
in 20min

Flow rate : 1ml/min

C. FaeAzn

Ao zHoA HPLCE HH¥F AT GFLsie
92 2| caralpol®] BFE F 0.1969(196mg/100g)
9 Aoz Ukt

4. 32

A Hjaie &xj1222528)

1) Ok

250930088} 53 9 8 ThelE & A B3 Al
B FE3 TS ol FUvHA7IMarrx,
England)E o] &3} 70% N0, 30% 0.7} EFH 4%
soflursne (Y4A%}, ofolole), 87 0.2 323 o}
HAR F F£4 Foe 1.5% isoflurane 0.2 u}3Abel
€ FANAY. dEE3 Aden FAEANE
o] ¢ BF <= urethane (Junsei Chemical, Japan) 500
mg/kgT} a-chloralose (Sigma Chemical, USA) 60 mg/kg
2 27 22N B ALUE FANAOT, o]
717H5 4t isoflurane FolHE E R85

2) SYgEYS et F|

FHozRE AY YA 2o FYFAL
£ 93t = 532 IS femoral sheathE
o] hEFHY(femoral artery)d} o] ¥ HW(femoral
vein) 221 ) E]Al A (femoral nerve)S FAILYHA £
Sstsich SASTE BA5k7] Hsked heparine 100
LUE A9 ¥ PE-50 tube (Natume, Japan)E 2}z}e]
St Ao Al

3) HElF &3S sist F

+Z di¥ade H¥F 33 S st HETF
A9 Ades NG FFHE HAZALAZAA
(Narishige, SR-6, Japan)ll @3] THAIN ¥ FIE
ANt FASE =dlln 8 @rA (Cd
Zeiss, Zeiss, Germany)&toll A bregma F¥ 2mm, &
6mm E& Aol dencal drill (HAAY, $8-79, T=)
£ o] &35t oF A€ 3mm ZEY cranial windowS
HEAt o) X ATt (dura maten T oS WIS
A9 A 24 FAFAD. o AYF
&3 Aste diille] vl % 2EASS
W2)317] 3l FARAE 09% saline2 2 A M
ZuA AR

4) @ xR 83

FUEYL dEHFHAl AUE PESO wbed
transducer® E3}9 polygraph(Grass, model 7, USA)°l
Azl FAsgon, HdEFE TS Hlsd
& grE F 71T Y(cranial window)ol] Laser Doppler
flowmeter (Moor instrument, flolab, England)®] probe
(2.0mm diameten & HFA|HA ZF3AL. HEFF
A ol Bole & "3 3o S5 F§
BEta HPYFEAY RE ARE ASHEY
(ADInstrument, Maclab/8e, USA)S A 7 FEl(Apple,
Power PC 6200775, USA)9| A A&ttt

5) Pial artery®] HA&H

Pial artery®] 2RSS FA37) A3t #&&
#U| 7 (Carl Zeiss, Zeiss, Germany)3}ol| A bregma ¥
2mm, WPEZ 02 6mmS)E AHol dental drillg o]
g5 o AL 3mm HEY FYL WEY dillo]
X} 7 oidura maten)ol] O] 2 A& special fine forcep
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(Natume, Japan)©.2 ZAIAYA| ¥ % Hdura mater) S
AASAG =2 UHBEHL AR FA A2
A4 AXRFAY. =@ pial areryS  video
camera system$ AMR-31e] X318 H T o1FA @oiR
pial artery®] G/4H-& 7 FEl(Apple, PowerMac G3, USA)
2 &2 F GAEME “NIH image” software(NIH,
Ver 1.66m USAYE AHE-3to] 2 73& £A38Hch

6) %@l FAt

THEYH HEFIE A¢AFY F nivro L-arginine
methyl ester (L-NAME, Sigma Chemical Co., USA) 15
mg/kgE microsyringe (ADRICH, Hamilton microsyringe,
USA)9ll ¥ syringe pump (HARVARD, compac
infusion pump, England)& ©]-83}9 5 pl/mino] £%
2 AFUFAsiAch LNAME F9FAL ¥ 208, 50
&, 800 242t 1%, 2%, 3%S B MHD fitering®
AYYE 25408 microsyringedl] Y1 Spl/min®] E%
2 Attt

B. H&® A BE o o] Y339

1) d3{@ &4 7

FUHHATH Haldl o HAHY &4 /8 vy
% Zealonga $7°9) YAUNFEAAYE (neraluminal
method) S AHHHUt 59 RE JAHL 29 W
He ggtod, 2o PEYstn A% Y &
e 93 Belayevs V0] AMR-& poly-L-lysine ZEHY
7 A AEHES AP

FeRRE 4 dgH 2o #MF 250~
300g Ato]9] 2173% Sprague-DawleyAl 7 E chloral
hydrate 350mg/kg B3 FAlste] ol & &4
0|7 (Carl Zeiss, Zeiss, Germany) Slol|A] E#AE =
A F ARFAS 2359 2 Hesigch
FEEUD YUPFAE dlecrric congulsror (Ellman,
Dento-Surg 90 FFP, USA)E A&t Adslgct ¢
AEd e dNE AFdn, £44 (-0 sik surure)
2 2R3 E F N ¢EA & F AR
FRAFNE F=4 (3-0 sik suture)} artery clamp
(microvascular cip)E AHE-3t] ¥ag A Ad3ig]
o o4& 719 (Microdissecting Spring Scissors)E. 9]
A& duYS T A F poly-Llysine 2
(SIGMA Diagnostics, P8920, 0.1% wfv in water)2.2 3

18 444 (4-0 nylon suture, Ethilon, Brazil)& 18-20
m A% AL A F WA 235
€ oA BFRAFIL, AR FHY GRS FIHA
ot AR HRE B, 4551 ohFdAA Aol
¢ F ZAREA HA A

galTEd AYES A 190t F 10t
€ dRFo2 31, svie ¢ F 1ML} 44
oll YA A7\ 2AAE BT FA3HY E
& solele 99 #R F ¥ AN FeANY A
g A F£E A3 shamF O 2 Y OH,
EE AYIdA e FUHTHY HAle 5
g APt

2) x5l &4 2N 3 NHe &3

MY L 24A13F Foll 4P FEN 20% chloral
hydrate 57 Roll FARBIA FAPAA SdF3A
Al HE HE3A 5T o3ty A4 gFd 18
% 2 HE QAN F rae brain matrix (AS],
USAYE o} 83} rar brain atlas9] interaural distance®l]
e} 2mm T 6708 HAUE FEAUSL o] 7Y
XHH-E 2% TTCSigma, USA)EHo Po] 37TY
incubacor (CHY Y, DMC121, =)ol A 3083 G4
Algstgich. gao] Y Z2zte] HHHL camera
(Nikon, Japan)2 ALZ#HL § F scanner (Epson,
GT-9500, Japam)2 scandtd ZFE] (Macintosh, Power
PC G3, Usae T o JFEAHE “NH
Image" software (NIH, Ver. 1.66, USA)E A}&-38t z}
HMAHANM Y & d93 S FHHAD HEY
&4 B (A2 FFol it &4AHo] ol
RE BA37] i, AA HAE 7o A
A By A5 &4 & UHNT 3z 95
OF 3T U A & d=HNF 2N &4
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C. SOl TNF-a9| 2839
YF TNFaFe 4L A4AUHIEAY (Enzyme-
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Linked Immunoabsorbent Assay, ELISA)C 2 3}c} Table 1. Effect of Yangguiksanhwa-Tang on the arterial biood
ELISA kit (R&D Systems, USA)S ARE-3lo] M=9)3) pressure change induced by L-NAME in rats (mmHg)

A& o) &&Ut o] d¥d AHSE BE AE Time

&l ZHE A2 ABsAnh 4¥ARE o _mn OO0 ey
8]»‘5 q_g_;,_} ;Q,q 0 107.92.1 103.3+3.3
Fu=EH 4 24 A Fo 7o) 4YFE ’ 142223 1075249
’E]’e}—‘?-i-‘?—ﬁ‘] o_}: lle] -go_q_% iﬂ-’ﬂﬁ"’q 2000’(30“ 10 118.1£4.8 112.1t4.5
A 17 garelsel 83¢ 2asn dedH 0 po7es 134243
ZA]Z_}' }i’_%s}-q ga’% %_T’_/\]Zil:} %:ﬂ_%’_ EZJ% 20 121.0¢4.3 117.224.5
2000xgo) 4] ThA] 2087 AR ako] WS Am 25 121.744.3 118.0£5.9
A8o] 857 A7 80T WEAo] BBl 30 121.844.1 119.9%5.9
o olE 2z A48 94 souz BER TR 1 PO aii262
28 YA (monodonal andbody)7} S E microplae 45 125:7;3:7 128:2;5:7
o &7 AU TNF-a7} micoroplated] 2 € & 50 126.6+3.3 1323465
Y2EYAS YA & F wash buffer2 F33) 55 127.43.1 1353250
kl]i*]fs]-oi E’l‘%% TNF-GQ]Q] —6‘}%%—% 1‘]7‘]3}'%5} 60 128.013.2 136.0+4.7
Sl TNFa8] 2% th2& PA (enzyme-linked 65 129.6£3.8 136.0£5.8
polyclonal antibody)E 7}ste} FAYA DA} 2 70 130.74.1 136.45.5
FA & F wash bufferZ T2 AHL 7128 75 131.5¢3.8 134.747.3
AE H7H. o] EAN3OR TNFadt FYE 80 131.5£4.0 1332458
Ze g@dozg Hu o] JIFNe HYgHL 85 1322438 131.46.4
7hHE wdMoR Wit o]FdA wad £ 90 132.9£4.2 131.745.9
FEE EFFEAZ 55 standard curve® 0] & 95 1335439 130.246.2
&to] A" TNF-aE & 73t 100 133.143.8 128.247.1
: [> Control group is rats treated with 15 mg/kg L-NAME.
5. BAIX ¥ D YGSH group is Yanggubsanbwa-Tang administrated rats after L-NAME
Z AR FAAMZGE olds FAYY student :;Tr:;::rof animals was 8 in each group. Data are shown as Mean t
T-test2 A]3)a}Th Standard Error. Data are not different statistically between the control and

YGSH group.

m. &gz}

1. SHZUO DIXIE BT

AP (et}

AR R I IR I A L I BRI R R ]
Tim e (m i)

Fig. 4 Effect of Yanggyuksanhwa-Tang on the arterial blood
pressure change induced by L-NAME in rats.
[> Control group is rats treated with 15 mg/kg L-NAME.
[> YGSH group is Yanggubsanbwa-Tang administrated racs after
L-NAME creatment.
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Number of animals was 8 in each group. Data are shown as Mean
t Standard Error. Data are not different statistically between the
control and YGSH group.

2. XESY DIX|= B

Table 2. Effect of Yanggyuksanhwa-Tang on the cerebral
blood flow change induced by L-NAME in rats (%)

(Tm":) Control (n=8) YGSH (n=8)
0 100.010.0 100.0£0.0
5 95.911.5 95.746.2
10 92.312.3 90.315.3
15 88.612.0 84.414.9
20 84.5:2.8 80.743.7
25 80.913.2 79.4143
30 77.5£2.9 79.5t4.4
35 75.5t4.3 79.744.7
40 74.5t4.8 79.5¢4.8
45 74.4£5.6 80.9t3.9
50 745452 83.344.7
55 74.7%5.0 86.5:4.3
60 75.245.2 88.5¢34%
65 75.515.4 89.9+3.0*
70 75.915.4 91.143.8¢
75 76.115.6 92.3+3 8%
80 76.815.7 92.913.1*
85 77.716.4 93.243.5
90 78.816.8 93.1£3.0
95 79.617.1 94.8:3.0
100 80.317.6 93.1£3.4

10

= & ‘Control
[—e—YOSH

Percent Change of CBF (%)

O DI PPPDPOCPPPOCEEP PP

Time (min)

Fig. 5 Effect of Yanggyuksanhwa-Tang on the cerebral blood

flow change induced by L-NAME in rats.

D> Control group is rats treated with 15 mg/kg L-NAME.

> YGSH group is Yanggubsanbuwa-Tang administrated rats aftet
L-NAME treatment.
Number of animals was 8 in cach group. Data are shown as Mean
t Standard Error.

(*; P<0.05)
3. Pial artery Z30) OIX|= ¥

Table 3. Effect of Yanggyuksanhwa-Tang on the pial artery
diameter change induced by L-NAME in rats

[> Control group is rats treated with 15 mg/kg L-NAME.
D YGSH group is Yanggubsanbuio-Tang admini
treatment.
Number of animals was 8 in cach group. Data are shown as Mean %
Standard Ermror. (*; P<0.05)

rated rats after L-NAME

(um)
Group  No. of animals 60 min 90 min
Normal 6 713454 -
Control 8 53.6+3.8 56.214.2
63.144.7 66.415.3
YGSH 8 (17.7%) (18.1%)

[> Normal group is racs without L-NAME treatment.

[> Control group is rats treated with 15 mg/kg L-NAME.

[> YGSH group is Yanggubsanbwa-Tang administrated rats after L-NAME
treatment. Daca are shown as Mean t Standard Error.
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Fig. 6 Effect of Yanggyuksanhwa-Tang on the pial artery
diameter change induced by L-NAME in rats.
> Normal group is rats without L-NAME teeatment.
[> Control group is rats weated with 15 mg/kg L-NAME.
D YGSH group is Yanggubwnbwa-Tang administrated rats afcer
L-NAME treatment.
Data are shown as Mean t Standard Error.

4. Y=Y BN 0IXI= BY ’

Table 4. Effect of Yanggyuksanhwa-Tang on the infarct area

induced by MCA Occlusion in rats (mm)
No. of Interaural distance (mm)
Group .
animals 12 10 8 6 4 2
Contrdt 11 199830 288133 266139 20.7t47 97121 63£19

YGSH 8 11911.6* 24.012.0% 229142 10.7¢3.3* 5.613.6 3.2t1.6

D Control group is MCA occluded rars.

D YGSH group is Yanggubsanbui-Tang administrated rats after MCA occlusion.
Data are shown as Mean t Scandard Error. Statistical significance of YGSH
group compared to that of the control group (%, P<0.05).

It} e . . . 2

Fig. 8 Effect of Yanggyuksanhwa-Tang on the infarct area
induced by MCA Occlusion in rats.
D Concrol group is MCA occluded rats.
D> YGSH group is Yangguksanhwa-Tang administrated rats after
MCA occlusion.
Data are shown as Mean t Standard Error.

(*, P<0.03).

5. W& HXo DiXl= BY

Table 5. Effect of Yanggyuksanhwa-Tang on the infarct
volume induced by MCA Occlusion in rats (mmd)

Group No. of animals Total Infarct Volume
Control 11 244.3121.8
YGSH 8 156.3+26.4*

[> Control group is MCA occluded rats.
> YGSH group is Yanggubsanbwa-Tang administrated rats after MCA
occlusion.
Data are shown as Mean t Standard Error.
(*; P<0.05).

Total infarct volume(a)

Controt

Groups

Fig. 9 Effect of Yanggyuksanhwa-Tang on the infarct volume
induced by MCA Ocdlusion in rats.
[> Control group is MCA occluded rats.
> YGSH group is Yanggubsanhwa-Tang admini
occlusion.
Data are shown as Mcan t Standard Error.

rated racs after MCA

(*, P<0.05).

- 171 -



- At Eeietsx) 132 H28 2000 -

6. BF TNF-a &9 0XIE BY

Table 6. The effects of Yangguksanhwa-Tang on the leve! of

serum TNF-a of the MCA occluded rats.

TNF-a Level in Serum

Group Name (p/m) Number of Samples
Normal . 286 24 6
Sham 284 1.8 5
Control 34.9 4.6 11
YGSH 298 1.5¢* 8

[> Normal group is rats without any creatment.

D> Sham group is sham-operated rats.

[> Control group is MCA occluded rats.

> YGSH group is Yanggubianbwa-Tang administrated rats after MCA
occluded.
Data are shown as Mean t Standard Error.

(**, P<0.01)
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WM EolA EHH e HaolgdAz e AU
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(NOS)2] A Alolc}. Nitric oxide= o] o]z}
e FFAZA Wl AZALERZAM HA
¥9o A H¥F ZAHe iR} (mediator of
cerebral metabolism-blood flow coupling)?l FAjo| F3
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e QAR g A AUt o) § nitric oxide®] FA
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AE w3 A H 1 AIRE Fo o]n] 12 WA 24
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