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Effects of Daeseungkitang on Cerebral Infarct of MCAO Rats
Kyu—sik Lee, Youn—sub Kim

Department of Anatomy—Pointology, College of Oriental Medicine, Kyungwon University

ABSTRACT

Object : This study evaluated the effects of Daeseungkitang(DSK) on cerebral infarct of middle cerebral artery
occlusion(MCAO).

Method : Sprague—Dawley rats are used for observing to induce cerebral infraction closing its middle cerebral
artery temporarily and take DSK by mouth the next 5 days, observe the amount of feces and urine, It is
investigated the correlation between them after examining neurological score,

Results : It is resulted the below, On the 2nd day of taking DSK, the total amount of feces of the cerebral
infarct rats is increased significantly, After taking DSK, the urine volume of the cerebral infarct rats does not
change at all, Taking DSK significantly improves neurological score of the cerebral infarct rats, There is a
significant correlation between total amount of feces of the cerebral infarct rats and neurological score,
otherwise there is no significant correlation between total amount of feces and neurological score which is
taken DSK, By taking DSK, the volume of cerebral infarction does not decrease significantly, Taking DSK
restrains the expression of iNOS in the cerebral cortex and striatum of the cerebral infarct rats, Taking DSK
restrains the expression of MMP—9 in the cerebral cortex of the cerebral infarct rats, Taking DSK restrains the
edema of astrocytes of the positive reaction of GFAP in the cerebral cortex of the cerebral infarct rats,
Conclusion : According to above results, Daeseungkitang(DSK) is assumed that showing reaction of protecting
neuron cell by restraint brain tissue edema thorough controlling water balance,
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I8 o 5YT KRRIGS FTRAsHAA uiHER &
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15 719 AHEAE AT B3 A WA X
IS HEsIR e, HEIAY (blood—brain barrior, BBB)
T Zgol| Pt HRZF Y sRolFa EEY ¢
Hx MM o= QA inducible nitric oxide
synthase (iNOS), matrix metalloprotease 9 (MMP-9),
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1. 48%5E

APFRL wpoleAwYAF)IN TYF 1073, oF
250g A% Sprague-—Dawleyd 47 S AgsHch
A= 2% (21~2370), &%= (40~60%), = (12A17F ©H/
ol ABHOR FAHE AGUNA LRgaet Azt 7
FEA TREYCH, U Be) 1% ol AN F

AR,
2. kB9 24| U £

H Ao ARRSE FEL SkRW  (Daeseungkitang,
DSK)2& AHe] g2 ofefiel At} RES| A= U¥HY
0 EFE 9|2 Azl Yste], 1038 % 200 g&
3,000 ml9] E3 7 $Z7|7F A2 A—7|oA 24]7HE3E
Aget th2 oJIslal rotary evaporatorZ Y = T T
Ao 14 B § 14.4 g9 BREAVIAS Agle A
As=9 13 B dF A5 100g F AF0lE ALY
5HIQl 120 mgl & 3¢t EFA= AN 8 Azt A
13 9 A3 ot & 1Y 13] 587 A1TRS dg)

Table 1. Herbal Components of Daeseungkitang (DSK)

shopy Aoy 5%
N Rhei Rhizoma 16.0 g
faic) Natrii Sulfas 80 g
JE kb Magnoliae Cortex 8.0 ¢g
U Ponciri Fructus 80 g

total 40.0 g

3. A+ &

AFEe HIEE sk Y3 Rvleed e Algst
ou SOEEHE HHAFA] e FANHRE (Sham),
A S Hao Q¥ FAHHE &4 FHA
27 (Control) ¥ thxFd TS AeodlA kKRS
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22|28 5U7 ATER KRBT (Sample)
o= rglth KRS Bl 59U Fo 244 APEES 9
A BANBES BASIGON, 74 2§ APERL 8t

24 wgstect,
1. F2YY FE

FaMFBS FAFUCE UUE &AL AU 7
deEEel AARE el WaS AgeT shas
70% N0t 30% 029] ZJI7FAe) 5% isoflurane2 2 uf3
£ AFSHY g EFolle 1.5~2%9 =2 uEE /X%
Ik, A2 feedback—regulated heating pad2 & A
34 e B7.0£0,502 2Esqd, AERY B0g 2y
Sl 2AFuT oFEY U AFUel $A RS 3o}
F92AS & ReorAn, AAFd] Yag 4448 43
T 5 ES 978 BET WOU 0. 45U UnE
YAA o2 gt AejollA], oF 4 cm ZHolY UUE &4
(4—0 monofilament, Ethicon, Edinburgh, Scotland)& W
AEWE 23to] oF 20 mm 7HA] HAH3F| AYste] EuE
we] FARsL AMEES Sk U Sede] ARl
22 9 0.3 mm IAV|E2 F2A wEHeH, AF T
0.1% poly—L-lysine22 Fg3slo] AREsIAT Add v
£ Fetd 289 3 1y, R 2 g7 SR
QEE Ot =2HEE 3 AHzE MAHRY RE Bstn
WA Aol STk B ANES Sistel, W4 2
AZE Foll THA mRE ARelH mR BERY o wd
H UUE eds H2EHA gAY @RS AEATI
T 2ol oA AoluAl stgict
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HE TS 3 AR Ao AFHE T2 cageE SV
HS S AE2E o] S 2% oS mjE gn
Qe AE|ZE uho] YFeg W oz wiE sHzRS AL
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7. WA AR 2%

AHEE-S pentobarbital sodium EFALZ A vpst
g OFRE 7L, FA] HE HEStY L brain
matrix (ASI, USA)E ARE31Y] 2 mm FAY H=x7] dHoz
=R HEZ FHE 2% 2,3,5-triphenyltetrazolium
chloride (TTC)2 @M}, digital camera® 23t the

‘NIH Image J” softwareS ARESlo] ZF HHOZHE Y
A AR SAstal, SRR RE FAFE ALlstt

8. Hx32|o] HAzZ3etHN

1) L[=ZI9| x{2|

AH =8-S pentobarbital sodium EFFAIZ ZA blF
gt oS gt AAE F3te] 0.05M  phosphate
buffered saline (PBS)X} 4% parafomaldehydeZ FE3|
TR olF HE FET tE 24Xt HE post—
fixationd}x, sucrose §Ho| T IFHAHG, oF HE
—40°C9] dry ice—isophentan &Hoz FZAA|7|1 ZZH
HE AR uriAE -80°Col RISt HRFL
cryocut®®E 50um FA Q] WFEHOR AZbste] FMo| A}
L3ttt

2) INOS, MMP—9 ! GFAPS| HAH

APEE9 ¥HzZE 0,.06M PBSZ 587F 33 Aojujx,
1% HyOp0llA 10-158 A= ¥hEAIZ] thg thA] 33 Aojdl
% 10% normal horse serum (Vectastain)¥} bovine
serum albumin (Sigma)E PBS¢|| 42 blocking solution
of g AIZF A= vhSAIFHT o]% 33 o]l Wl &, primary
antibodyE A 2|3}4tt. Primary antibody= 2Z}ZF iNOS
(610329, 1:500 dilution, mouse monoclonal; BD
Bioscience, USA), MMP-9 (AB7299, 1:500 dilution,
rabbit polyclonal, ABCAM, USA), GFAP (G3893, 1:500
dilution, mouse monoclonal, Sigma—Aldrich, USA)E A}
g3l90m, PBSY Triton X-100& A& gHoz 345
3 4Co)A overnighte 2 HFSAIFTH ©o]& AL PBSZE
HoJUal, abidin—biotin immuno— peroxidase? W
(ABC Vectastain Kit)oll w2t zHzb g A|7Hy ¥-g-AIFTh
t}2 diaminobenzidine tetrachloride (Sigma, USA)<JA]
5-1087F T4 whgAl7)al, &L poly—L-lysine IEH
&dfo|Tof 2 F 2-3A17F ARAF tg g5, 55ty

ZARES AT,
9. WzAsstAN Aale] WY
dAzAsstaon GAE iNOS, MMP-9 ¥ GFAP %

Ao| Wk CopZhulebt gate BeAuAS Agstel o

249] GAL AR Agste] BRI,

A3

1., wAzFe] W3}

ZYE NS FHYEHA] G shamT2 AP & G
At wet 2.940.2, 2.7+0.2, 3.2+0.2, 2.9+0.3 &
2.940.4 g/day oI, FTHHSHE HHF controld
ZFO=EEY wd & I Ao web 1.5+0.2, 0.9+0.1,
1.1£0.3, 1.7£0.4 ¥ 1.7+0.4 g/day® shame] H|3}
AAH o2 dHujEsFo] Hastgon, 3] Suusy I
& 3LA7IAE AT wiHEFe] AE YEfiT, olof u|s}
o S HY & ARG S T sampledS E#
Ao wet 1.840.3, 2.3+0.2, 3.4+0.5, 3.7+0.5 4
4.0+0.4 g/day® controla-ol H3te] Fof 2ARRE {9
gk (P<0.01, P<0.001) vi¥d=ge] 7 Uetlidled, 494
o} 5AA e shamzEotE o B sfjEze vehfdct
(Fig. 1. 5¥7ro] wiHEFFe sham?L 14.6+0.5 g,
control#& 6.8+1.1 g2 &R ZAasgeH, sample
22 151409 go2 controlFd HstY @A
(P<0.001) Z713tatt (Fig. 2).
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Fig. 1. Changes of the amount of feces of the MCAO rats.

Sample (Daeseungkitang) group demonstrated significant increase
of the amount of feces, from 2nd day after the MCAQO, as
compared with the control group (**, P(0.01; *** P{0.001, n=8).
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Fig. 2. Total amount of feces of the MCAO rats. Sample group
demonstr—ated significant increase of total amo—unt of feces as
compared with the control group (***, P{0.001, n=8).

2, &W%Fe| Wt

ZOESHE HA5HA] 4L shamTS AJAMA T It
ZAato| wat 59409, 5.3+0.6, 6.3+0.7, 6.3+0.6 %
5.840.8 ml/day °|%x, FHEFTHS H2g controld2
FhEY ) IR AH3e| wel 3.1£0.5, 2.8+£0.4,
2.6+0.4, 4310 @ 4,0+1.0 ml/day® shamztol] H|3}
o AAHeR AHHEEF] Akt oo H|ste Fi
HE5Y H & AARES F9% sampled-2 YR Ao
wat 3.6+1.0, 3.2+0.6, 4.3+0.9, 5.1+£0.9 ¥ 4.9+0.6
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ml/day® controlwtell H|gt F7lst ot FAE Y8
At (Fig. 3). 5U7te] AWMFHES shamT 29.5+2.7
ml, controlit& 16.8+2.8 mlZ ZAst¥N oW, sampled2
21.0+1.9 ml2 controlZel H|3tY F7He oY A
BAA f94d2 gl

s

40 b

Vohame of Urine (miiday)

o= Sham
T e Control

== Sample

15t day Znd day 3rd day 4th day Sth day

Fig. 3. Changes of the urine volume of the MCAO rats. Sample
group was not different from the control group statistically.

3. Neurological score?] 3}

AT P5ZA AZL shamdte 1999 0.3+0.22
Hetlo] 5 /435S UstHsley 5800+ &S] A4
S ek Control=  1¥el 2.9+0.1, 5Y9
040,32 e, sample?S 1Yo 2.84+0.2, 59

1.3£0.3& Yeo] controlaol vI3t] P<0.059 2

e AFEE W5 FAE et (Fig. 4).
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1.0

Neurological Score
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Fig. 4. Change of neurological score of the MCAQO rats. Sample
group demonstrated significant decrease of neurological score at
5th day after the MCAO and the treatment (*, P{0.05, n=8).

4, FHH=F} Neurological score$}e] Z3TA|

FEsHW HaHo] ot HFMo] FHH controlTol Al
e AAFE 74249 Fuj¥EF] neurological score2hd]
FHBAE AT ABASTE 092792 PL0.01 o9
A#TA 7 Q= Aoz yehgtt (Fig. 5). E3t controld
I} sampled ZZt A¥FESY FHHHFE neurological
scoredZ H-& AXSE A3}, controld2 neurological
score7b 0?1 7HAlE= §ll, 189 AASL 10.5 g/day,
249 AAEL 7.2+0.5 g/day, 37 MAEL 2.4+0.2
g/day °]on, sampled2 08 /HAEL 14.9+1.2
g/day. 183 AAEL 18.7+0.5 g/day, 2% /HAEL
18.4£1.8 g/day ©°l¢al 33QA JHAl= gtk o=
neurological scoreol] Ar@glo] ZujHzFo] =718t AL 2

— Vol. 26, No, 3, 2011

oJZFm, sample?ollA neurological score®} ZH|HZ Afo]
o] AAB/AE ASe A foAdo] fiddth (Fig. 6).

Total Amount of Feces (giday)

y = -4 0226x + 14,874
R =09279

0‘ 1 é ; 4
MNewological Score

Fig. 5. Correlation between neurolo—gical score and total amount

of feces of the MCAO rats. There was a significant correlation

(R*=0.9279, P(0.001, n=8).
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Fig. 6. Correlation between neurolo—gical score and total amount
of feces of the sample group and the control MCAQO rats. There
was not a significant correlation in the sample group (R2=O.0754,
P)0.05, n=8).

5. X734 A2 W

HzZE TICE @Mty HAFY AFE 53T 2
sham#2 AL, control#S 248.5+32.5 mm® ©]
o0, sample?e 192.3+24.8 mm’2& controlZe] B3}
of XA FZo] 22.6% HastRoU TAF Y42 U
ot (Fig. 7).

Fig. 7. Change of the infarct volume of the MCAO rats. The
represe—ntative TTC—stained brain section of the control group (A)
and the sample group (B). Infarct volume of th sample group was
not different from the control group statistically (C, n=8).
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6. iNOS 3o w3}

ZE S F5A] 4L shamTolAs AFFE ot
2 g AzRA A ujekgl iINOSe| #Ee e
AAEel gt (Fig. 8-1, 2). ZUsHe =3t
controlit2 tude] HAH HARQoA ufe TS
INOS FAutg-e] AAFAZEo] Wo] TAFoH (Fig.
8-3), ARAAZ INOS Hdo| FAsHA T&= et (Fig.
8—4), old wv|gle] Foi=FH HA T IKREHS FAT
sampleol| A= oA =AY HAFE oA INOS ¥4
ghS AFAMEES 471 controldol H|gte] FAstE AL
EE ¥d A= E3 A2 (Fig. 8-5). 184 A=A
olA= INOS BE ANEZE9 = HasFoy BHd F=e
control#3} H|wsle] & W3k} ¢t (Fig. 8-6).
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Fig. 8. Representative brain sections of the MCAO rats
immuno—labeled against iINOS antibody. Sections 1, 3, and 5 are
the penumbra of the cerebral cortex and sections 2, 4, 6 are the
caudoputamen. Sections 1 and 2 are the sham group. Section 5
(DSK  treated sample group) shows significant decrease of
immuno—density and number of INOS—positive neurons compared
to section 3 (MCAO control group). Section 6 (DSK treated sample
group) shows significant decrease of number of INOS—positive
neurons compared to section 4 (MCAO control group), but
immuno—density is not different from section 4.

7. MMP-9 23e] w3}

FTHEEHE HHEHA] P2 shamtollxl= o dat A
ZA| BRoA MMP-9 T@o] WEEA| okt (Fig. 9-1).
S-S g controld-S A HHFN HFAR
QlollA w9 FSZE MMP-9 F/Ju-g-o] AGAZE0] Hol
TEECH, 45 BAEHY FHoAE Fdukse] B
Ak (Fig. 9-2). ool Hlsto] Foh=Fd Ha & JkR
Ve 7ol sampletol M= tiHu| o AN HAT ol
A MMP-9 Fgduts AFHZS9] 71 gds] dasiit
Iy 2AEHY F=HolA 9] AL controle] ISt
&84 o= 54L Ueidth (Fig. 9-3).
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Fig. 9. Representative brain sections of the MCAO rats
immuno—labeled against MMP-9 antibody. Sections 1 is the
penumbra of the cerebral cortex of the sham group. Section 3
(DSK treated sample group) shows significant decrease of
immuno—density and number of MMP-9—positive neurons
compared to section 2 (MCAO control group), but MMP—9—positive
reactions around the microvessels are not reduced significantly.

7. AAOLANEZ GFAP A 9] wis}

FUHEEHE HsR] ¥ shamTolA= o w]d oA
GFAPY| W32 Uetd AiotaA|zso] v TEEG
ot (Fig. 10-1), TS H2g controlv-2 o2
o] HFM HAARANA GFAPO| FAdur-s-2 yehd Aot
WAEZS = F HIPL glou AZAVL o AXL EE
o] ¢ FAsH TEEE= HFY FE e B3 &
Add F9o EXE3F endfeetEo] Z TEEHTH (Fig.
10-2). olof vlste Foi=Ed Ha & &R FA%
samplerolX= e oo HAFAM  AHAAREYANA A
GFAPY| ¥Fguhg2 Yehdl AdiotuAze] == & W3}
o}, controlwte] H|St] AEZA|S 717} thA] HAastL
=715 ®3 1 #717F Aasten (Fig, 10-3).

Fig. 10. Representative brain sections of the MCAO rats
immuno—labeled against GFAP antibody. Sections 1 (sham group)
shows several GFAP—positive atrocytes in the penumbra of the
cerebral cortex. Section 2 (MCAO control group) shows swelling
of the cell bodies and processes of astrocytes compared to
sention 1. Section 3 (DSK treated sample group) shows significant
decrease of astrocyte swelling compared to section 2.
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2 EEAzRE 27)9] HEE 22Tl U B Yo
237t gom ) gtojstoas ZE3ate] Wulo| tiaiA B
t 2 ouz 1 9ok’ Ea] FZ@A WHlo] JKR
ol mAe A% JkRE EREES Adste] 2E wy
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o] ¥3|d &4t thate] gojet ARt ok 21
g vz gl

KRS F2 RAESIY] BB HAT Bl
7 BpEel PoREE BRIl SRS XEet: (g¥h Aol
o Y me kS TASHE SRR F AR Kk
T, AR, WEHG, SRS 5] ow ) AgA
o= 7k w9l Ao Yolo] Hli SA4atas AAH=
superoxide dismutase (SOD) BAS F7MANZItt sFRL
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=
nitric oxide? A|A&So] ZErzE Iy, IFI=
9 gt 558 Zhetn signh ) Ea AL wfe 95
[e)

¢ e BEE R o Eud € 9la,

3o FEAHNA ko] AFME &4dol gt Fojat
7b Qlokn Bugnl 9ok ® et B mAle] AgdeAs
Kol HoOy W nitric oxide €A v|A|E BV-2 A=}
Hute] Ar|FxAugF At Fogt i msat Al
AAELY BEES0| Yeg Bud viE Yok E=F g
RUBHEL LREEShe 550 MET 1TRMHE, TSRS
5259 Ehb GAl Fogt it 557 95 552 UE
Y Aoz mugo] glop

2 dtollAe ol=gt JukRIES Atetago] Fiksd
Halo 23t H3E &4 njAE 5252 ISR R
ot GAF o R FoiEFHES st HAME S AY
FEOAE wiHEe AV ojUeXE TESIL olof o
st KRB 9 HF o] fEH A¥EsEo] UElE
A Ye/dat g Atolo] ARAE =AE &
Zstact.

Z2Y5We HH3 control FHESH Hi &=
7 7Aoo uet dAF o2 diiujETo] Tastged, &
=Y Hd 3LAZA = A vk aAE YEhY
ot ole H|gt FUHFH HH T KEAREE FAT
samplewt controlwol H|ste Fof 2UARE F-25t v
ZFo 3718 JEtliden, 44”9t 54A o= shamwE Tk
T o B2 uiEERE JEhlch AR FoiEFwS b
5tA] ¢k shamwtel Hete Foi=EHE Hagt control
T3 710 AEFIHS T & Aldle BAFHLE {9
gk zbol7b glgdch olHg Aoe SUiEEHE Haste] k|
S S APEEEAE T viHEke] At dof
drhs A3 olof tiste] JukRHol fodt f5S YeRdct
= AS BHAET AT FoiEFHS Haigt A EElA
Uehts visigke] Havt QtEA] shjstoA dAYshs 3%
Ato A wigZE WAt 7|dTE SYSRE ¥ Ae=
AZEH, old disiXe Bt © FAFHA Aol e
3 Aeog QyZHEr

A Py AL B9 2, FuETH A
T KkRH= 5o sampledt2 58A A controlwel H]
st fold Qe AAEEE P S JErATh
E3E Z47He) JiE AT ECNA olE AR B
ZojHEge] AB/AEE AT v S Ho] oty
Mol FHE controldol A= FuiATRo] B2 JRAA
A7 PFedEe] 2o o A" FeE vEide 19
3t AFFAZE QdQdth Iy KRGS BT FolAe
olggt AIIAZE AFEA &t olE A= AARSG
o] ApstERgo] AW sEUAL FEeA FFS vIXL ok
= Y tHo2E o AARIGS ARIEo] FHH S
2 HAFES 9 riRe Ao oflEt HIE &4
et H2AoA o fEgARt HE 3 (Blood—Brain
Barror, BBB) & FH#7 Hglo| d3g v|xle AL F3)
o Zgsitts AL 7MFsHA dth HRAE TTCE AMst

o HRZM AHE S A1 S Hd = RERS
S Eo3t sample? controliol] HSt] HAM FZ o]
22.6% Ao BAA 9482 it ol=st At
9 7S JRER g

g Bg o|X}H o2 kA A BBBY FAI &gl F
groto] H2A 9 fRolFal FEEA 9 HEF Ao T
3l= 91Akel iNOS ¥ MMP-92] &3 AAtolwAlEe] H
g "z ek o skt

iNOSE Nitric oxide (NOYE AAsh= &40 dFolct,
NO= UAFdoZ MAEE= free radical® YE o2 A ThoF
3 A 9 Hed ZE-E 7R flon, AEEAE H
7] 7| Eak ol HEFolu YA HEST A
e Aoz Fojsta ek B3] iNOSel 2Jste]
AQEE NOE vlaa FAzE BulEn, Ay Ca® F&
o vlegEH R NOE A =i, =3Bl =N
718 FH71E F4e 07 =g NOok HIE E:
ASAHLE FEE= BBBY &4 AHHLE Foditt=
B3zt ol ek P BBBY £ARS WA F okt H=
2] HEH Aol dolutd, HET RS F7HAIAA
Aoz Hzo| HEg gusl et B Ay A
T, FHEHEFHE HEHR] @2 shamdAE AEsE
me} i oA ARA A mjekgt iINOSe HdE Uehf=
HAIE0] JdgeH, FHEEHE HHF controlv-> T
2o =AM FAFEANA WS- FRHE INOS FIEY Al
AAIZE0] Wol TEEUL, oo vt FriFH )
T JARES 5% sampletolAe tiH Ao w7FA 3
ARLNA INOS FS AHFHEZEY 47 controlatel
Hsle ZHasts AL 28 9E A B3 AaEYed, A
ZA M= INOS TE NEZES = HAstFoL ¥wd F
E& control# ¥ Hlwste] & Ws7L ¢llch

MMPsE Zn?*o]] ©]Z2Ql endopeptidase®] dEolt}t &
T 7|AZEY FZRE o]FE type IV collagen©]Y laminin,
fibronectin Z+& A|Z27]& (extracellular metrix)< T4
sH= BExSo] o] MMP-99f 9lste] EsjEct ) olHat
MMP-99] 543 7|52 Y38 &4 E&8 g5V 9
Aste] AYTAA vfe Fodt IS it 0 Wz oA
MMP-9 W& F7h= BBBE &/A7| AiEoz 417
Nz Ate g™ =g Halde] 93t oxidative
stress7} MMP-9 ¥&S& Z7lN#HA BBB &AM £X3t=
Aoz BuEoel it B Age] An ZuEHe w4
SHA] k2 shamwollde dEmEd} HAXRA 2T A
MMP-9 drdo] TEEX ggfon, FoiHzHe =t
control=Z T HAFM FHA RO ufe- TS
MMP-9 59 AAAEZEe] Wol #AENL g7 =
MEEE FoAE FAuhgo] JRHEL ol H|gto F
=9 HH F SRS F9% sampledolA= t T
A9l HAN FAAFEYo|A MMP-9 FAdHES AAHAMZEL]
7 g4ds] gastgod, mAEWE FHoxY LdE
controlwol Hlst FAsHA] ¢h= EAE Ushfgth ol
gk oA ] HAFN FARS oA INOSY MMP-9 &9
S7F KERE Folol gste AR EE AL AkRBO] X
ZAof o3t BBB &4 dAIst= 50l U= AL FHst

A g,




KRS AsHaEgo] SHi=E

TS AAotuAZE BBBY 7|39 84t Ha
HRE F4o] H¥Hor Holstn Yok otz
WSS GFAPY| gt Hozz|slets] gals Foto] BT
v, S E5 WS H43 controld-d A XA A
AT GFAP FduteS Uehd AdAdotuA| 2 =
2 HIPE glou AlZAZE § AR 7150 § S
TEEE 75 e HeEslen, SdiHesY Hy &
FAFESE FA% sampledtollA= tiEwdo HAA A
FoAolA HA] GFAPO FdukeS uEhd Aotz
T & H3F gl controldtel ISt A& A7]7}
] 748t E715 E=3 O #7170 d4ad Ao wEEHA
o

oEiFt ATANES FLIW, AKFHS ¥ fel
RapEel F4el WY Bas ot AMsiH, olg ¥
stof 22| $polFel Polshs BBBY L4 olAlstol
/}J_ (<) o E ‘C‘ /\—g‘i /\gZ_I]‘QD-‘L ‘EJ:
o) mrh o FAH AFE Bkl dZE 5 US Aol
o,

2 &

TogAte] Hdo] ANEE KRS AHERgol F
HEW FHfol] o3t HEE &4 nAs %S wEsaat
IHE AHESt SHHETEE LA R FHste] HANE
TR o 5UZ KARIS RSk g ad
o] WslE At 2™, neurological scoreE 43t
olg e JHBAE ARG, ER HAM I HEd
Ao A ALl FFBI H=Z 9 sRoled HEE
A 9 wEE g Toddl= kel INOSe MMP-92
Ud, AdotuA o] Wsks wEthl offjet T2 AaEs

At

l_

L JKRS Folol ofste] H7BA 2 wijpgfo] Fof 2
AAFE s F7HsH.

2. JOKSUS Folol Slatel 13N BAel aue Wskel
ek,

3. KAFW Foe H7BA dF9 AAsH Fesde +9
SHA| ZHAISFA.

4. WA BF) FopuT A BESA Aol &
oIt ARAZH Lo, JoKiE Folzolae o
Sk Aok BEEA Aolel AmaAZE gloitt

5. JOKSUS Folol Slatel 13 AL ffiA
Ak,

HAsHA]

6. JKFUS Folt HZN B tmaz Mol
INOS &g RelahA SIS,

7. KR Foe HAA 2FY didudel MMP-9 T

o w4 2HY HAFN vX= FF 13

S fols A,

8. JANUH Fols B4 AFe] umolA GFAP %4
shg-o] AAfolmAZY] BB olAstect,
olite] ATHE Mol JKFHS WA 278 HyHo
2 GEAZAIE SIAD AsRge] I el 24
g Folo] Wz 22 oAenH YY) ARHE BS
188 Uehile Aoz Azt

Tz

1. Kim YS. Clinic stroke, Seoul : seowondang, 1997 :
311-312, 349-350, 432—436.

2. HA YG, Jung GY, Ko HY, Jung SM, Jung H, Kang
MS, Kim DW, Han CH, Cho GH, Jun CY. Study on
complications of acute ischemic cerebrovascular
dise— ase patients, JKOIM, 2007 ; 28(1) : 25—33,

3. Son DH, Jang YS, Yoo KS, Youn HS, Lee YG,

Kang HC. A Clinical study on the patient
admitted acute stroke. JKOIM., 2000 : 21(2):
203-212,

4. Son YG, Jeong JC, Lee YC, Clinical study of senile
JKOIM, 1993 ; 14(2) : 50—68,
5. Im SY., Clinical study of constipation of stroke

stroke

patient, J Korean computer science, 1997 ; 3(1) :
7-11,

6. Kang JC, Library study of constipation, JKOIM,
1994 ; 15(2) : 165—173,

7. Lee YC. Research on xiafa used at the acute stages
of stroke, KJOM, 1998 ; 19(1) : 385—390.

8. Son DH, Cho GH, Kim YS, Bae HS, Lee KS, Lee
YK, The comparision study on the effect bowl
movement of of general and Bo—Ryu enema of in
the patient at acute stage of Cerebrovascular
accident, KIOM, 2001 ; 22(3) : 51-62.

9. Gu BS, Kim YS, Lee DS, Mun SG, Ko CN, Cho
GH, Bae HS, Lee KS. Effects of daesunggi—tang on
consipated stroke patient, KIOM. 2000 ; 21(2) :
3-13.

10. Kang YL, Kim YJ, Hang CY. Clinical study on the
45 cases constipation patients caused by C.V A,
who were treated with Bo—Riu Enema, KJOIM,
2000 ; 21(2) : 329—-336.

11, Kim SJ, Kim MS, Seo BI, Gu DM, Seo HK, An
HD. One case report of wurinary and bowel
dysfunction treated with Yangkyuksanwha—tang in
cerebr ovascular accident, Kor J Herbology. 2003 ;

18(3) 1 1-8

12, Jeong JO, Seo SH, Lee EH, Kim JD, Hong SH,
Kim WI, Research about the effect of Sopung
soongiwon on constipated stroke patients, 2005 ;



14

13,

14,

15,

16,

17,

18,

19,

20.

21,

22.

23.

24.

25,

26.

27,

28.

PN N TS

26(4) : 776—784.
Jang JK, Chae
komunsa, 1984 : 360,
Lee BJ, Kim DH, Kim SH, Study on Seunggitan
in Shanghanlun, JOMDJU, 1999 ; 8(1) : 205—221,
Chae BY. Study on Seungkitang syndrome
Sang—Han—Ron, JOMSOO, 1993 ; 6(1) : 71,

Kim YS, An DK, Kim HC., Neuroprotective Effects
of Daeseungkitang on the Brain Ischemia induced
Rats, Kor J

IS. Shanghanlun, Seoul :

in

by Four—Vessel Occlusion in
Herbology. 1999 ; 14(1) : 131-138,
Zea Longa EL, Weinstein PR, Carlson S, Cummins
artery occlusion
1989 ; 20 :

R. Reversible middle cerebral
without craniectomy in rats. stroke,
84-91,

Bederson JB, Pitts LH, Tsuji M, Nishimura MC,
Davis RL, Bartkowski H. Rat middle cerebral
artery occlusion : Evaluation of the model and
development of a neurologic examination, Stroke,
1986 ; 17 : 472—476,

Swanson RA, Morton MT, Tsao—Wu G, Savalos
RA, Davidson C, Sharp FR. A semiautomated
method for measuring brain infarct volume, J
Cereb Blod Flow Metab, 1990 ; 10(2) : 290—293.
Han TL. Prognostic Evaluation in Stroke, J
Korean Acad Rehabil, 1997 ; 21(5) : 817—824,

Kim HC, Oriental herbal pharmacology. Seoul :
Jipmundang, 2001 : 174-177, 211-213, 270-271,
Tian J, Du H, Yang H, Liu X, Li Z
study on compound da huang (radix et rhizoma

A clinical

rhei) preparations for improvement od senile
persons' memory ability, J Tradit Chin Med, 1997 ;
17(3) ; 168—173,

Yokozawa T, Chen CP, Tanaka T
scavenging of nitric oxide by traditional crude
drugs. Phytomedicine, 2000 ; 6(6) : 453—463,

Yook CS. Studies on Active Substance in the
Crude drugs Used for Blood Stasis and Blood
coagulation, JPCKHU, 1992 ; 20 : 5962,

Kim DW, Park CG. The effect of alcohol—steamed
and row Rhei Rhizoma on varied estraction time
in blood JKOPM, 1998 :19(1) ;
114-133,

An DK, Won DH, Kim JH, Neuroprotective Effects
of the Rhei
Forebrain Ischemia caused by 4—bessel—occlusion4
—vessel occlusion, Kor J Herbology., 1999 ; 14(1) :
111-120,

Myung SH, Kim YS. Anti—
Neuroprotective Effects of Rhei Rhizoma on BV-2

Direct

stasis model,

Rhizoma on the Rats' Transient

Oxidative and
Microglia Cells and Hippocampal Neurons, KJOPH,
2005 ; 19(3):647—655.

Na HJ, Jeong HJ, Hwang WJ, Cho KH, Kim HM,

— Vol. 26, No. 3, 2011

29.

30.

31.

32.

33.

34,

39,

36.

37.

38.

39.

Effect  of
factor—induced mast cell
Res. 2003 ; 48(3) : 267—271,
Tang SY, Whiteman M, Peng ZF, Jenner A, Yong
EL, Halliwell B, Characterization of antioxidant

Poncirus fructus on stem cell

migration, Pharmacol

and antiglycation properties and isolation of active
ingredients from traditional chinese medicines,
Free Radic Biol Med. 2004 ; 36(12) : 1575—1587.
Luo CX, Zhu XJ, Zhang AX, Wang W, Yang XM,
Liu SH, Han X, Sun J, Zhang SG, Lu Y, Zhu DY,
Blockade of L—type voltagegated Ca2+ channel
inhibits by
downregulating iNOS expression in adult mouse, J
Neurochem, 2005 ; 94 : 1077-1086,

Zhu DY, Deng @, Yao HH, Wang DC, Deng Y,
Liu GQ. Inducible nitric oxide synthase expression

ischemia—induced neurogenesis

in the ischemic core andpenumbra after transient
focal cerebral ischemia in mice, Life Sci, 2002 ; 71 :
1985-1996.

Thiel VE, Audus KL, Nitric oxide and blood-brain
barrier integrity., Antioxid Redox Signal, 2001 ;
31 273278,

Winkler F, Koedel U, Kastenbauer S, Pfister HW,
Differential expression of nitric oxide synthases in
bacterial meningitis : role of the inducible isoform
for blood-ibrain barrier breakdown, J Infect Dis,
2001 ; 183 : 1749-1759,

Khan M, Sekhon B, Giri S, Jatana M, Gilg AG,
K, C, Singh 1 S—
Nitrosoglutathione reduces inflammation and

Ayasolla Elango
protects brain against focal cerebral ischemia in a
rat model of experimental stroke, J Cereb Blood
Flow Metab, 2005 ; 25 : 177-192,

Yurchenco PD, Schittny JC. Molecular architecture
of basement membranes, FASEB J, 1990 ; 4 : 1577
-1590,

Rosenberg GA, Navratil M, Barone F, Feuerstein
G. Proteolytic cascade enzymes increase in focal
cerebral ischemia in rat, J Cereb Blood Flow
Metab. 1996 : 16(3) : 360—366.

Asahi M, Wang X, Mori T, Sumii T, Jung J—C,
Moskowitz MA, Fini ME, Lo EH, Effects of matrix

metalloproteinase—9 gene knock—out on the
proteolysis of blood—brain barrier and white
matter components after cerebral ischemia, J

Neurosci, 2001 ; 21 : 7724 7732,

Liu KJ, Rosenberg GA, Matrix metalloproteinases
and free radicals in cerebral ischemia, Free Radic
Biol Med, 2005 ; 39 : 71-80.

Abbott NJ, Ronnback L, Hansson E, Astrocyte
—endothelial interactions at the blood—brain
barrier, Nature Rev, 2006 ; 7 : 41-53,



