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Abstract

The Experimental Study of Sunkihwalhyul-Tang
against Inhibitive Effects on the Brain Ischemia

Seok Hong, Jeong-Jo Ann, Sang-Yoon Jeong, Chang-Won Choi, Young-Deuk Jeong
Department of Internal Medicine, College of Oriental Medicine, Dongshin University

This Study was designed to investigate the effect of Sunkihwalhyul -Tang extract(SHT)
on the change of cerebral hemodynamics [regional cerebral blood flow(rCBF), pial arterial
diameter(PAD) and mean arterial blood pressure(MABP)] in normal and cerebral ischemic
rats, and further to determine the mechanisms of action of SHT on hemodynamics. In
addition, this study was designed to investigate whether SHT inhibits lactate dehydrog

enase(LDH) activity in neuronal cells and cytokines production in serum of cerebral
ischemic rats.

The results were as follows ;
1. SHT significantly increased rCBF and PAD in a dose-dependent manner, but MABP

was not changed by injecting SHT. These results suggest that SHT significantly
increases rCBF by dilating PAD.

2. The SHT-induced increase in rCBF was significantly inhibited by pretreatment with
indomethacin(IDN, 1 mg/kg, ip.), an inhibitor of cyclooxygenase and methylene
blue(MTB, 10 pg/kg, i.p.), an inhibitor of guanylate cyclase.
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3. The SHT-induced dilation in PAD was significantly inhibited by pretreatment with
IDN and MTB.

4. The SHT-induced some increase in MABP was significantly increased by pretreatment
with IDN. These results suggest that the mechanism of action of SHT is mediated by
guanylate cyclase.

5. Both rCBF and PAD were significantly and stably increased by SHT(10 mg/ke i.p.)
during the period of cerebral reperfusion, which contrasted with the findings of rapid
and marked increase in control group.

6. SHT significantly inhibited LDH activity in neuronal cells. These results suggest that
SHT prevents the neuronal death.

7. In cytokine production in the serum drawn from femoral artery 1 hr after middle
cerebral arterial occlusion, sample group showed significantly decreased production of
IL-1B production, decreased production of TNF-a and increased production of IL-10
compared with control group.

8. In cytokine production in the serum drawn from femoral artery 1 hr after reperfusion,
sample group showed significantly decreased production of IL-1p and TNF-a as well
as significantly increased production of IL-10 compared with control group. These
results suggest that SHT mediated by guanylate cyclase has inhibitive effect on the
brain damage by inhibiting LDH activity, IL-13 and TNF-a production, and by
accelerating IL-10 production.

The present author thinks that SHT has an anti-ischemic effects through the
improvement of cerebral hemodynamics and inhibitive effects on the brain damage.

Key Word : Sunkihwalhyul-Tang(SHT), Brain Ischemiai
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48714, HHWA WEHE To ¥
7% 2 999 39 79 v AL

23E #FsRey, A AF AxY

>
©

lactate dehydrogenase 4= A &3
2 3FH HIHYA YA BAHE
BT L AlEANNFH FHF AtlEFH
e} F& FATY Fo AAE LAV
o B3 vholt),

I. #¥ = Hik

1. M=

1) &8

TES AT 2 dA9 ICRA AHRMNA
A9t AF 300 g &4 Sprague-
Dawley#l #H(BH)E (F)ThEALo|A 2
2 3 A FE MM T A
£33t FE2 3¢5 AXU A
AL A A LY ALE (4 EF 2 B AL, Kore-
a1 &3 T/HTE T3] TH
FH BHAEAZE 242 T,
%, 12 A7t dark/light)o] A-&A171 & A}
gtk

2) 24Xy

Ao AR SAE FAUE &
cATRE AN FAE F ALMA AL
£393, HEEmGS T4LES
BE) Vol £38 Ade 2AZ 3o
W, 2F 2 AdEE g Zoi(Table
).
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Table I. Prescription of Sunkihwalhyul-Tang(SHT)

Herbal Name _Quantity(g)

H/H T CYPERI RHIZOMA 8.000

5 LINDERAE RADIX 6.000

W K CITRI PERICARPIUM 6.000

4 H PINELLIAE RHIZOMA 4.000

IRERE PORIA 4.000

A It ATRACTYLODIS RHIZOMA 4.000

O ANGELICAE GIGANTIS RADIX 4.000

N7 CNIDII RHIZOMA 4.000

PNk PAEONIAE RADIX RUBRA 4.000

(=T PLATYCODI RADIX 4.000

Bl AURANTII FRUCTUS 4.000

M 1t |ANGELICAE DAHURICAE RADIX 3.000

N & AUCKLANDIAE RADIX 3.000

. GLYCYRRHIZAE RADIX 2.000

4 ¥ | ZINGIBERIS RHIZOMA RECENS 4.000

Totality 64.000
o RN AFAE =Wt FIE 4
2. 2y Nete FH2E& =&A F bregma]
1) doe M= 4~6 m 3, —2~1 o gl 273
IE %75 1t %% (Sunkihwalhyul-Tang, 5~6 me FAY F&& AYSAT
SHT) 2 & B39 1280 g& 3,000 m & oW FAZY FAE HAWA A FA
A Eepade] FHF 1,500 meeh A Zee 2¥E HASES S
120 & 71938t AgNS AR 2 o3 Laser doppler flowmeter(Transonic In-

3t 5000 rpmeE 30 ¥ AR5
AR Ag H3¥h. I F rotary vacuum
evaporator(EYELA, Japan)ol %o Z¢
%23 & freeze dryer® 2 AZXAA

154 g(5& 11.85 %)& Qo] HAYez
A48 T,
2) Mo EF e =HEFAS ws
&
O =4 HEFHF ¥ =34
3 E stereotaxic frame(DKI, U.S.A.)

strument, U.S.A.)& needle probe(3 7
08 mE H=E(FADAZ EHd 3
o] ¥]£%& stereotaxic micromanipulator
E AMgste Hqdnt Fde] 2A2HA
ZAANAYG. dAANZD ¢ ARAY F
A% protocole]l uwe SHTE &34
(001 mg/kg, 0.1 me/kg, 1.0 me/kg, 10.0
mg/kg, ip)E F4& tg ¥HIHE =
A ¥ FFregional cerebral blood
flow, rfCBF)& Z4Z 30 & ¢ SA%
Rt
@ #H3 FAR 24X
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A#9 AYE B9z WAz F Photonics, Japan)®& Ah&3ld TV
B2 stereotaxic frameo] A A7 & monitord] YElYE F FAE video
A e cassette recorder(S-VHS, Mitsubishi)
_04

=
o 2Y vlE w4

3o} craniotomy(5%5 nm)E AR =
HARH AF2e drjstd A=
AN oHde ¥HE =&AY|3, cra-
niotomy F=HE dental acrylice® &9
& ¥ dental acrylic mountgol] A 7)
9] polyethylene tube(¥+ M&e #FE,
Uz & e FUU 388 A
o ¥dth I F dental acrylicHlol 3
A 12 mme cover glassE& ¥i cya-
noacrylate® Ap&3te FA| DEFAIZ
F 95 % 029 5 % CO22 EgAZ
& HHsAE FFAHG ol FAF
o] £4& ¢ 08 m, 18
5~8 mHg=® #FAEZ 3%
NFT HHFHRe AL e P
Na' 1565 miy/#, K' 295 mBy/ ¢, Ca”
25 mhy/ ¢, Mg® 133 mBy/#, Cl' 1387
mfy/ ¢, HCO; 246 mBy ¢, dextrose 66.5
mg/dd 2 urea 402 mg/dd(pH 7.35~
7.40).

@ HA T A W3
A9 FAHAIZ AAFALE HX s
A% protocole] uwet SHTE &34
(0.01 mg/kg, 0.1 mg/kg, 1.0 mg/kg, 10.0
mg/kg, 1p)2 FAHE T ¥®IHE M
At FHEHIAIS HA of 20.79+1.57
)2 # 7 (pial arterial diameter, PAD)
£ 47 30 £ T AT 48]
2+ B W3EE PADE AMAFEANEE
%% video-microscopy HHI}  width

C3161, Hamamatsu

&

e

=

analyzer(Model

of %3 BES FAU HaAnt A
A gelst At
@ B Az 24
87 E urethane(750 mg/kg, ip) o= »f
AN & A o] 37~38 TE A=
4 Q)5 E heat pad 9 B9z 1A
Al At SHT %o €%(0.01 mg/ks, 0.1
mg/ke, 1.0 mg/kg, 10.0 mg/kg, ip)ol W&
3 738 H(mean arterial blood pressure,
MABP) ®ge 859 tiE s =] A4
# polyethylene tubeol A2 pressure
USA)E 5319
MacLab® macintosh computer® T4
% data acquisition system2.2 Z+z} 30
® B SAs A

transducer(Grass,

=
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o|xl= 7I™

SHT7} rCBF, PAD ¥ MABP %39

B

nA 2HErdE dotry] 9 pro-
staglandin®] A &A<Q cyclooxygenase
AA A indomethacin(IDN, 1 mg/kg, ip.,

Sigma 17378) Z¥]3l cyclic guanosine
monophosphate(cGMP)¢] A 249 gu-
anylate cyclase A A methylene blue-
(MTB, 10 ug/kg, ip., Sigma M9140)E =
A% & SHTE £32(0.01 mg/ke, 0.1
mg/kg, 1.0 mg/ke, 10.0 mg/ke, ip)E FAF
& Zz wgsHE CBF, PAD %
MABPE 30 ¥ &< SA A

4) =5y Hel 2o HEFAY

HEol n|xl= WM Fob 2HE
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O H3d ey 2a NaHCO37} #7tg o] @At A
H3d Yy 2d FL4L Longa 59 o FslolA He AAST A E g
Wo] wel Foid 5 (middle cere- Ao} A =274 A d& 025 % trypsin

bral artery, MCA) H#H L o]&34%
o A4 dFY FEEYY gAY
dFstn W - AT He ExHPozn
H 93FHE 539 W3 FAu=
3-0 dHZE YdE BFAE YT
24 MCA 7I1ARE #HHsidh 2 "]
ZEF U7E g AdEY dE

Az YdE 242 MCA 7lx‘l—r§-r

B AAN Fo2A Qe ABFAL
o,
@ 98% 2o 2de F2 JYRT W
5 %4
488 e 29 F2A0 F Y

protocololl wet SHT(10 mg/kg, ip)E
qus}%i‘:} Hel B {2 2 A% &

& ABVFAIA AF5HE rCBFE 4
7l M oR 4 At A3 A

® HA3E We 2de Hag 9 37
HE 3
H58 Hey 2dg AN £ Ay

protocolel uwg} SHT(0 mg/ke, ip)E
Fosda. He =g /£ 2 Az
FFE ABVFAA ¥E5HE PADES
7] YR 4 N EAsY.

=

2

5 dF el AMA MZEU lactate dehy-
drogenase &AM T &%

Lactate dehydrogenase(LDH) #A%
Choi94 el wel AFe Hzz
b ok Ca2+ Mg2+o] £ ¢
Hank’s balanced salt solu-
tion(GlbcoBRL 14180-061)el 5 mg/ml
glucose, 7 mg/mf sucrose 2 0.35 mg/ml

o] FFd 47l “H“‘?IM gol 37 TolA
15 #zF A% F 1,000 rpmel A 5 ¥
AN EYT g trypsinel £ £
Ae AAs}:, EIYE AHEE eagle’s
minimal essential medium(GibcoBRL
11430-030)9] 2 mM glutamine® 10 %
fetal bovine serum(Hyclone A1111-L) &
10 % horse serum(Hyclone A3311-L)°]
e gy 1~2 mo] ¥ g 79
o] £33 doldgloz oF 10 3] EH3H
o}
Epidermal growth factor(Sigma E4127)
10 ng/mt 52 FH7sE £ 24 well
plate(Primaria, Falcon)®] 0.5 hemisph-
ere/plate =2 Z} well 3 400 ¥ =
X3l 37 C, 5 % CO2¢ 100 % %7}
FrAHE CO2 vigFrlolAl wigatict.
2~4 F ¥ wAX(glial cel)7t F&3
A OF FE AP wgdez 3 3
AFsta YA SHTE &3E(1 pg/mi, 10
pe/mé, 100 pg/ml)E st} SHT %
o 24 A7+ £ 96 well plate2] Z+ wellol
WIFY 25 wE Bl buffer 125 u, 0.3
mg/mé NADH 100 g, 22.7 mM pyruvate

o) =
A

=

=

0 wE YL gL SuE  microplate
reader® ©]43<9 340 mm IFA LDH

F& ZHsET

6) =lsl® Wey =Hel @WAHUY Aol

Edlel dds
O A8 2 EHEE

=58 HE Akl k)
w2t SHT(10 mg/kg, ip)E

3 |
1 %2

o
Uﬂa!’e— =

i vl

protocol®il
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@ Interleukin-1p A% =3
Held wWe mde] Ao AAgH
+ Interleukin(Il)-1p & FAHL rIL -1
B ELISA kitE o}&3%49. 96 well
plated]  rIL-1B  standard
buffer(SDB) 100 ulE Tz ge
F, UeiA welldl &= g’é 50 p¢ SDB
50 mE ¥ og A2dA 3 A F
¢t Wx)é ¥ washing bufferfWB)Z 4
3] AHsAT olF Z+ welldl biotin-~
labeled anti-rIL-18 100 & ¥& %
A4 1 AIZE T WA S WB
2 4 3 AHE[H. olF Z welldl
streptavidin-Peroxidase(HRP) 100 &
Y og A4 30 £ T FA
Y WBZ 4 3 M3 ¥ stabilized
chromogen(SC) 100 & ¥ g o
AGA ] A2A 30 ® B WA
Gt o] F stop solution(SS) 100 b
2 t}& microplate reader® o] &
&ted 450 nm gl A FSA3EA
@ Tumor necrosis factor-a A4

HoE He] 2ol " uelA

o

diluent

rulm _O,L' ml

—%z@
44

Tumor necrosis factor(TNF)-a <
AL rTNF-a ELISA kitE o] &3sl%
. 96 well platedl rTNF-a SDB 50
% FrEE ¥e o, vHA well

A3 controlthigh, low)& 27 50
/di’}ﬂ BF3% % SDB 50 & €A}

o]% 7z} welldl biotin-labeled anti--
rTNF-a 50 @& d93 A2 90 &
%<t incubation® TS WBE 4 3] A
A3tk olF Mo FHFHFS
HRPE 2} welldll 100 ¥ E53 v
A AL 45 & F<t incubation
3t ¥ WBZ 4 3] AHsdH 1 &
SCE Zt welld 100 w¥ BEF3 F o
o] Awud AH2dAd 30 + ¢
incubationd ¥ SS& Z welldl 100 w0
A RZEF S microplate readerg ©|

4319 450 nm FHgAA FAHsA

2 g v le rr

=

@ IL-10 B4=5 53

=35d e 2l YA A
IL-10 & ZA-2 rIL-10 ELISA kit
o] 83} A . 96 well plate] SDB
100 ¥ #F3 & U™ A welld 8%
# controlthigh, low)& Z}zh 50 wH
B33 g SDB 50 wE ¥4 o F
Z} wellell biotin-labeled anti-rII.-10 50
WwE wx A2dA 2 A <t
incubation® th& WBZ 4 3] A& 34
t}. o]& B4ty FH|E¥S HRPE
Zt welldl 100 w® EF3 g opA
HAe&old 30 ¥ F<¢ incubationd F
WBZ 4 3 AH3dt. 1 b5 SCE
Zb wellel 100 ¥ 5% F do] #
gy A2 30 ¥+ F incubationgt
% SSE Z welld] 100 ¥ 3% o}

€ microplate reader® ©]&3to] 450 nm

uu i
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g A FAsA
® Transforming growth factor-p 4%
A
5y Wy 2de] FAHUdgA AA4dH
Transforming growth factor (TG-
F>-p & &AL TGF-Bl ELISA kitE
o235t} 96 well plates] SDB 200
wH BEFE F UmA welld ¥H I
control® Z+z} 200 wA ¥ dg Z
wellol] biotin-labeled anti-TGF-B1 50

= T A2 3 AN B
incubationd ©& WBZ 4 3 A F3%
th o]l¥ Mo FEH| ¥ HRPE
Z+ welldl 100 x4 533 o o
A& 30 E F< incubationd F
WBZ 4 3] AlFsAc 2 g SCE
7} wellel 100 w8 EF3% F Yo| 2
@ A4 30 £ F<¢ incubationdt
% SSE 7 welldl 100 A 5% o
S microplate reader& ©]-&3 9 450 nm

gl =AdA

A

A=

“

B =235
'\L"‘l‘q].'

j»]

3. SAXE
SHT9 &#He] digt SAAEE stu-
dent’s t-test]l 23913, p-values 0.05

wRel ASolw fe

1. SHT7} A& &<
of o|lXl= &1t

SHT7} rCBF, PAD ¥ MABP| ©lX
EHE Yolr7] 9o SHTE £%F
H(0.01 me/kg, 0.1 meg/kg, 1.0 mg/ke, 10.0

o

L.

mng/kg, ip)2 F9F og HIHE HE
F9ge #FI}AH(Fig. D.

SHTE %493 @& 339
rCBF& 100.00£0.09 %= #Atslde o,
SHT 001 mg/kg, 0.1 mg/kg, 1.0 mg/kgs
E2A39S WY rCBFE 106.31+0.11 %,
117.99+0.08 %, 120.48+0.09 %= AAAI R
o &% o&FHow ZF7HUA, SHT
100 mg/kge F433E #e CBFe=
130.80+0.08 %= ARAEG  {KoAA
(P<0.05) AJA F7HE AT

SHTE %493 &L
PADE 100.00£0.08 %Z &At3l%d
SHTEZ &342 F933JE& W PAD=
11550+0.09 %, 11557+0.09 %, 118.13-
+0.07 %, 123.77+0.03 %= £F oEH o
2 AU, &3 SHT 100 mg/kgs

A

4%

SR
< o,

2439 wWe PADE Al dHld)
%94 (P<0.05) UA EZAHAG.
SHTE %93A ¢ AL 3A#9

MABPE 100.00:0.04 %% 43t H & o,
SHTE &3d= H434<& de MABP
= Z+7zh 99.82+0.02 %, 100.67+0.02 %,
103.80+0.02 %, 104.68+0.02 %= AAA ¢}
FALSEA JERS G

L —‘
i
s

eeee

%. changes

Fig. 1) Effect of SHT on the rCBF, PAD a-
nd MABP in normal rats.
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SHT : Sunkihwalhwyul-Tang e<tract, 0 :
After SHT non-injected, group-measured
during 30 min, 0.01, 0.1, 1, 10 : After
SHT(0.01, 0.1, 1.0, 100 mg/kg, i.p.) injected,
group-measured during 30 min

rCBF ; regional cerebral blood flow, PAD ;
pial arterial diameter,

MABP ; mean arterial blood pressure.

¢ Statistically significant compared with 0
group(* ; P<0.05).

2. SHT F0i2 Hatzl ik EFe

_l,;loJEodok xrs. ‘_-l _T'd-?'éi-
1) SHT S0z #35tE HA 37 e

rCBF Z2&7|d zt&

SHT Fo42 wW3ld rCBFY #4714
S Yotr7] Y3t SHT FH=2 {94
AdA F7t8 rCBFE W&F, cycloox-
ygenase?] A A2 IDNS AA A3 t}&
SHT %<2 W3d rCBFE IDN &,
guanylate cyclase®] GAAA MTBE A
A2 & SHT ¥4 =2 ¥sd rCBFE
MTB M3 T2 2 39t (Fig. 2).

IDNS A A3tz SHTE SF431x &
%S e rCBFE 100.00:0.06 % 3t
S w, IDN AA X3 F SHTE &34
(0.01 mg/kg, 0.1 mg/kg, 1.0 me/ke, 10.0 mg/
ke, ip)E FA5HE W CBFE @44
96.05+0.07 %, 99.80:0.06 %, 104.42+0.06
9%, 10957+0.07 %2 Z7Fdov, IDN
8?9 rCBF ¥3le tixT9 rCBF ¥
Rt &% oEHoR {KAA(P< 0.05
DA FAHA

MTBE #AXX3x SHTE F4&4
%3S Wl (CBFE 100.00:0.10 % &
K< W, MTBE AA X F SHTE &
FHE Foqsds d9 CBFe 7%
100.77+0.09 %, 105.04+0.04 %, 106.59+-
0.05 %, 11537+0.06 %% &% &2 o=

Z7tEQev, MTB 289 rCBF w3
+ dz79 rCBF ¥HManr &3 o3
o2 §oA((P <0.05 YA TAHUCH

“w -y =O=ION = O = MIB

0w

2

e

N

o

i

& .

g

& .,

ool

L)

SHTimg/kg)

Fig. 2) Effect of pretreatments with IDN
and MTB on the SHT-induced rCBF chan-
ges in normal rats.

IDN : indomethacin{l mg/kg, ip.), MTB :
methylene blue(10 ug/kg, i.p.), Control : SHT
treated group 0 : After IDN or MTB treated
but SHT non-treated, group-measured during
30 min, 0.01, 0.1, 1, 10 : After IDN or MTB
treated and SHT(0.01, 0.1, 1.0, 10.0 mg/ke,
ip.) treated, group-measured during 30 mim
Other legends are the same as Fig. 1.

* : Statistically significant compared with
control group(+ ; P<0.05).

2) SHT £0iZ wistE Hat

PAD =&7|™ Zt&E

SHT §¢l2 W34 PADY #HE7]4&
otel® 7] 93t SHT Fo42 F944 3
A &4" PADE tx7o=, IDNE A
2z g SHT F4= ¥std PADE
IDN Hag o2, MTBE AAX3 o3
SHT %42 ¥3ld PADE MTB A&
° 2 34 rhFig. 3).

IDNS #HAx8tx SHTE F931A &
%S wel PADE 10000+052 %et 3t
S u, IDN AXxg & SHTE &FE=
Fo34 el PAD ®We 7zt

ro

7|
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9497+053 %, 97.18x051 %, 98.86x0.50
%, 99.87+050 %2 AAARTUE $£&F
R, dz2Fe PAD WErd &% o
Moz F94(P<0.05) A FEHA.
MTBE dAXX&3 SHTE Fo3tA
2 We PADE 100.00:0.75 % 38t
A& W, MTBE AAX3 F SHTE &
FHE FAQ3PES wWe PADE FF
99.52+0.20 %, 102.81+0.08 %, 105.10+0.07
%, 11853007 %= &% &Ho=w g
ZHE o), gixFe] PAD Wl nl3
F2A(P<0.05) A FEHHU

—t=Conirel —fr=iON - A <MTB

%, changes of PAD

SHTimglky)
Fig. 3) Effect of pretreatments with IDN
and MTB on the SHT-induced PAD cha-
nges in normal rats.

Other legends are the same as Fig. 1.
" : Statistically significant compared with
control group(+ ; P<0.05).

3) SHT Foiz H3E
MABP =&7|X™ ztat

SHT 542 3" MABPY #4714
dolr 7] 9% SHT Fd2 vehd
MABP W3 & gz722 IDNS AAHX
g g SHT So=2 W3ty MABPE
IDN AHgTe2, MTBE AMAE oL
SHT 5«2 wistd MABPE MTB A&
Toz 3t Fig. 4).

o 8

A ElF( 9|

[e]

2

IDNg AXX3ta SHTE F4935# &
%S wWe] MABPE 100.00+0.04 %+ 3}
¥e o, IDNE AXX& §F SHTE &%
¥4z F4939e W9 MABPE 4%
102.33+0.03 %, 107.79+0.03 %, 110.45%-
0.04 %, 111.79:0.04 %2 hZ72 MABP
Wwalng £33 gEH o2 {94 (P<0.05
RAA F7rE AT

MTBE #AAX3sz SHTE FH3%
%sre wjel MABPE 100.00+£0.14 %
39S W, MTBE AXXd ¥ SHTE
$£FI2 BAAE e MABPE #Z
100.25+0.12 %, 100.96+0.10 %,
101.1120.07 %, 101.32+0.07 %= =79
MABP ®#3}¢} FASHA WEbs T

Olr

— ity Owe]DN = O = MIB

%, changes of MABP

SHTImg/kg)
Fig. 4) Effect of pretreatments with IDN
and MTB on the SHT-induced MABP ch-

anges in normal rats.

Other legends are the same as Fig. 2.
© @ Statistically significant compared with
control group(+ ; P<0.05).

3. SHTZI =58 Hell 2o Mz
3t8 o o|k= P&k
SHT10 mg/kg, ip)7F H3B-ABF

Solo] M&y Wy mde Md HESf

(MABP, HR, pH, 3989 2 &%, &

Mygel olAse A Y 2 AJY %
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gxrez #9e ©, SHTE
Wel We Bd 4Py wsE o

3 fAbe BEE FARGT

xR

Al o

Table I, Physiological parameters in crerbral ischemic rats

1
Grouos MABP  HR y  Pa0:  PaCO, terfecrt;ure
D (mmHg) (bpm) P (mmHg) (mmHg) l:?C)
Control
Before ischemia 106£1.4 421+19 7.27+0.07 83%21 43#2.1 37.3x0.4
1 hr after ischemia 106£2.2  420£25 7.30+0.04 82+25 43£19 37.2+0.1
6 hr after reperfusion 106x15 422+21 7.29+0.02 83+1.3 4319 37.1£0.3
SHT
Before ischemia 107£1.1 42018 7.29+0.04 80+2.1 43+1.8 37.2+0.3
1 hr after ischemia 10615 420+24 7.31x004 81x18 43+1.2 374+0.1
6 hr after reperfusion 10719 421+15 7.30x0.05 82#23 42123 37.1£0.3

PaO; : partial pressure of oxygen in arterial blood.
PaCQ-, : partial pressure of carbon dioxide in arterial blood.

MABP ' mean arterial blood pressure.
HR ' heart rate.

4. SHT7t =ls{8d Hef nelof x|

FAE Hzol o|xl= WM Fof

1) SHT7t fCBF #H a0l olxi= 74

ke

35y Wy 2deo rCBF W& vl
+ SHTY /MAHaseE #FIH7] A3ty
MCA #HH¥Heoz X338 ¥y 248 &
A7) g SHT(10 mg/kg, ip)E F8
o HHI-AQBF T MFHE «CBFE
#&3H4 H(Fig. b).

Hzael rCBF 714XE& 100.00£0.00
%e FRS W, HIHY e Az
rCBF ®&< 38 2 Azt &< 44
30.83£0.15 %. 34.58+0.26 %. 43.52+0.09

%, 44.27+0.13 %2 AGHU}h 283 A
#F F 2N << dE2TY CBF ¥F
& JIAARY ZzZ 14370:006 %,
146.81£0.12 %, 144.05+021 9%, 132.84-
+0.09 %= EXAE F7HFEHE HEMAA
3, o]lF ABAF Aol AHAEIFE 77
129.02+0.15 9%, 12857+0.25 %, 127.03+-
0.09 %, 126.69:0.10 %2 ZAHE 2T
By o 7|AXRTE FUME AL
APFe rCBF 7IAX& 100.0£0.10 %
g slgde o, HIE " dFTd
CBF H%& H3¥E 2 AL s 44
4857+0.16 9, 35.79+0.10 9%, 45.42+0.12
%, 44.97+0.13 %2 AGHUL, ABF F
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e 7ZIAARY Z+Z 11427007 %,
12051+0.08 %, 117.07+0.06 %, 118.68+~
0.08 %, 116.18+0.09 %, 117.49+0.09 %,
112.38+0.11 %, 108.99:+0.10 %2 ZF7tH =
Ag¢e RIoy, Uz ERE r-
CBF #H %o wsldE F94(P<0.01) 3
A gtAH oz A=A

-O-Controi  ~0— Sample

%, changes of rCELF

Time(hr)
ig. 5) Effect of SHT on the rCBF respon

se in cerebral ischemic rats.

T : Sunkihwalhwyul-Tang extract, MCAO
: middle cerebral artery occlusion, Control :
After caused MCAO(  min), SHT
non—-treated group. Sample @ After caused
MCAO, SHT(10 mg/ke, i.p.) treated group.
rCBF ; regional cerebral blood flow.
* : Statistically significant compared with
control group(** ; P<0.01).

2) SHTZF PAD #3oll olxl= 744

koL

X3y W 2deo PAD ®Eo] vX
= SHTY A4 azne #3337 A8y
MCA #HHHez 38 e 248 &
A7) o SHTA0 mg/kg, i.p)E 533
o HAHPY-ARF Fo AEHE PADE
#2384 H(Fig. 6).

79 PAD 71A A& 100.00£0.10 %
2 39S W, H3E 4u gz PAD
HEe w38 2 A% B 47 54172

021 %, 55.16£0.14 %, 53.64+0.19 %, 52.-
68+0.15 %2 AHHUL, ABF F 2 A
7+ E9re] PAD ¥ %2 Z+Zt 138.16+0.11
%3} 143.08+0.09 %, 146.29+0.17 %, 139
27+021 BE 7];@];43_1;], .ol A 3 3 AA)
BE Jehidch ol F ABF ALl F
#8942 Z+zb 13152:008 %, 129.67-
+0.13 %, 128.32+0.11 %, 123.59+0.13 %=
ZaEqAR IR gGE §3d PAD
WE S YR

Ay el PAD 7|AXE 100.00+0.15 %
7 e o, H58 de 4¥T e PAD
HEL HMEHE 2 A T 47 50.15-
+0.17 %, 54.99+0.17 %, 6144020 %,
64.39:0.14 %2 A=A, A#F F 2
A7 E¢te] PAD WES A7 112.00-
+0.12 %, 126.70:0.11 %, 123.81+0.14 %,
121.00£0.14 %2 #F=Aoy olF Ay
F Azel ABRLS-E APT PAD W

zo Z+Zh 120014013 %, 112.11£0.12 %,
107.32+0.12 %, 101.24+0.13 %= 71 A x| ¢}
$AVEHAl vElbg 9T PAD HE2
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Rig. 6) Effect of SHT on the PAD respo-

nse in cerebral ischemic rats.
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PAD : pial arterial diameter.

Other legends are the same as Fig. 5.
' Statistically  significant
control group(* ; P<0.05).

compared with

5. SHTZI M=ol MZA M=ol LDH
gdzof olxles g3

SHT7} 217 AEZ &4 AdAs =R
et olr 7] fjste] NMDAE Aldh
27 MEo SHTE £330 pg/me, 10
pe/m, 100 pug/mH)E T3 Az &
2 Fig. 7).

SHTE HgsA &3 NMDATS A
2% tixv9 LDH 4% E 100.00£0.02
%2} 39S w, NMDAS SHTE A& s}
z ke AANTY LDH ZTAHEE 80.71-
+0.02 %°ltt. NMDA¢% SHTE 3%
AYaF SHT 1 pe/m, 10 pug/mE F
% Agse] LDH gA:x:e  zZz
89.43£0.02 %% 86.04+ 0.02 %= WZTH
4§94 P<0.01) A FAEHUS, SHT
100 pg/mtE F43 A¥Te] LDH &4

TX 8337+0.02 %= whFEtol wlel &%
dEHor F9A4(P<0.001) UA #AH
pea=y

=
)
P |
e
c
@
&
©
2
&
Som
£
SHTlug/ml)
ig_7) Effect of SHT on the | DH activit

in neuronal cells,

SHT Sunkihwalhwyul-Tang  extract,
Normal NMDA and SHT non treated
group, Control : NMDA(30 M) treated, but
SHT non-treated group, 1, 10, 100
SHT(1.0 pg/ml, 10.0 pg/me, 1000 pg/me) and
NMDA treated group.
* : Normal group vs Control group(+++ ;
P<0.001).

Sample group vs Control group(** ;
P<0.01, *xx ; P<0.001).

iy

6. SHT7F =5idd Hey ZEeof &F
ol M dibzl= AlO|EFHEl 2o

<
DXl 2o

1) MCA HA 1 Azt & d&E=
Atol £71el ol olxl= &2
sd He) A

Aol ETMY &

=2
Ao HHBL FLA

S 100.00+0.02
e IL-18 W52
82.64+0.02 %= thRTol HE FoA
(P<0.001) UA #AAHQUIL, Yz
TNF-a &4%$ 100.00£0.03 %= 3+ -&
W A9l TNF-a ¥4 %L 8355+0.12
%2 T vlE ZaAHAT dEzL
IL-10 A%< 10000+ 0.11 %% 3t -&
g AT IL-10 BT 124.20+0.05
%=z, dzTe TGF-p AA%S 100.00-
+0.05 %2t 39S @ AE+FY TGF-B A
A% 105622005 = R v F
7h= A

Fig. 8) Effect of SHT on the cytokines pr-
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oduction in serum of cerebral ischemic
rats 1 hr after MCAQ.

Other legends are the same as Fig. 5.
* : Statistically significant compared with
control group(**x ; P<0.001).

2) MEF 1 AlZE F MAR = AlO|

E71 2ol k=

A58 gy Zde oA QiHE
Abol EFHQI °o*—°— golr 7] #std MCA
Aoz Fdd ¥ He 2dg A
#FF A g 1 A F 38 Y
dol AL FHdt AlEIRI BT E
Z A8t Ah(Fig. 9).

gxzTe IL-18 35<  100.00+0.03
%zt RS W dETY IL-1B TS
75.09:001 %2 WZFRT FI4AP<-
0.001) A #AHJ3, YzE TNF-a
A45E 100.00:0.02 %= & = 4
79 TNF-a B4%E 83.78£0.07 %= o
ZTEY FAAP<0.05) A #FHA2IAN
o gz IL-10 4% S 100.00£0.03
%E S W AEFY IL-10 TS
122914007 %2 WEFET FJAP<-
005 YA F7H=EIN, EFe TGF-B
A4 %S 100.00:0.03 % 3PS o A
79 TGF-B AAT< 10410:003 %=
HEzTH FASA e

ojxl &=

]-U

-0

Ag A3

%, release

IL-1B ‘

Fig. 9) Effect of SHT on the cytokines p-
roduction in serum of cerebral ischemic
rats 1 hr after reperfusion,

Other legends are the same as Fig. 5.
* ! Statistically significant compared with
control group(* ; P<0.05, *** ; P<0.001).
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133 o #FAste AREE EF WA
shob EAWIAA A A fF2] == prostag-
Jandin ¥ nitric oxide(NO) o] 9™
NO % constitutive NOE F99 dig
of Z-&ete] FAhdA AxdE FAEZ
¢l cGMP %&& F7FA71E FAlol 1 A
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gt FERZ PAS o)A g
' AeS 397 388 AxEL
et FEEE A9 77 dA T
FAME MTB= cGMPe A EA9
guanylate cyclase®, IDN2 prostagl-
andin®] A4 & A<l cyclooxygenaseE o
Aste FEojrp® *

Hzxzo A Fagh iAo XE9E F
%7 i e FAHeE 50 ml/100
g/min A= Fdo] FgHojor =
20, T H¥FFe] 15~18 me/100
g/minZ ZAEW A7FE JIFANA A
Aol @M AEEA Rty EAHAA
TAA H37b GERRARE A xAA e 7
FE o= Ax fAARY. 28y 10
/100 g/min°l8tZ ZAEHW o] &4 Fof,
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—
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A Ab @ A Fbe] 93 AT A
I 2 dyA ALl 2 Ho] Hx

Ao WA &4Fo] Vg,
FFAAMEL AE 3|

ZA7F #Asiy S84 Fd AFA

2 E A glutamated] *

FreEE Atstd &4l
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