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The Inhibitive Effects of Yukgunja-tang on the Cerebral Ischemia

Hee Seong Kim, Sang Lock Lee, Hyun Woo Jeong*

Department of Pathology, College of Oriental Medicine, Dongshin University

This experimental study was designed to investigate the effects of Yukgunja-tang(YGJT) on the inhibition of
cerebral ischemia in rats. And We measured regional cerebral blood flow(rCBF) and pial arterial diameter(PAD) in
cerebral ischemic rats, and cytokines production in serum of cerebral ischemic rats.

The results were as follows ; Both rCBF and PAD were significantly and stably increased by YGJT(10 mg/ke, i.p.)
during the period of cerebral reperfusion, which contrasted with the findings of rapid and marked increase in control
group. In cytokine production of serum by drawing from femoral arterial blood after middle cerebral arterial
occlusion{MCAO) 1 hr, iL-1p and TGF-§ production of sample group were similar to that of control group, but sample
group was decreased TNF-a production compared with control group, and was significantly increased IL-10 production
in compared with control group. In cytokine production of serum by drawing from femoral arterial blood after
reperfusion 1 hr, sample group was significantly decreased IL-1p and TNF-a production compared with control group,
but TGF-B production of sample group was similar to that of control group, and sample group was significantly
increased IL-10 production compared with control group. In cytokine production of serum by drawing from femoral
arterial blood after reperfusion 4 hrs, sample group was significantly decreased IL-1§ production compared with control
group, and sample group was decreased TNF-a production in compared with control group, but TGF-B production of
sample group was similar to that of control group, and sample group was increased IL-10 production compared with
control group. This results were suggested that YGJT has inhibitive effect on the brain damage by inhibited IL-1p
production and TNF-a production, but accelerated IL-10 production. We thought that YGJT should have an
anti-ischemic effect through the improvement of cerebral hemodynamics and inhibitive effect on the brain damage.

Key words : Yukgunja-tang(<& Fi%), cerebral ischemia, regional cerebral blood flow, pial arterial diameter, cytokines
production, brain damage
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SES AE 300 gAY 24 Sprague- DawleyA 2
(FrEAolds ¥ 50l AESEAEIERE Fsd 828
& AU BAE Aol LEARR(HEFAF] AL, Korea)9}
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Table 1. Prescription of Yukgunja-tang(YGJT)

Herbs Quantity(g)
+ B Pinelliae Rhizoma 6.000
= Afractylodis Macrocephalae Rhizoma 6.000
A B Ginseng Radix 4000
BRE Poria 4000
5 Aurantii nobilis Pericarpium 4000
ZEE Glycyrrhizae Radix 2.000
5 B Zingibenis Rhizoma Recens 11.000
X B Jujubae Fructus 8.000
Totality 45000
2. ahH

1) AHY =A

AEFB(Yukgunja-tang, YGJT) 18 22H45.0 g)€ 3,000 me
A SHAF E8F4 1,500 me} 34 120 87 71€8 oS
FHAES UAZ oot F 5000 rpmSE 30 B 42
It 1 & rotary vacuum evaporator(EYELA, Japan)ol] E0]
2S5 S Freeze dryer(SFDSM 06, Korea)E EZ U ZTAIA
98 g(+5& 2178 %)E LUrCt

2) ¥5l8 HelLed 7
Holgel el ZY /a2 gl AREdke EtiHs™

(middle cerebral artery, MCA) B4 S o|&3IT) Hel 2
2 Longa 9 wi™Mo) wiet 879 245U AAsWS 2
L W - Ao EXNEORRE WHSHUE 4359
S0 3-0 TR LIJE STAE HUECEN MCA 71X
HABIHCE 2 A7 & WASHU] dYEd] s TR

BEALE MCA 7INRERE AAN E2EH dAg
AZACH
518 Hel HE9 =F4 HERY HE 58
S1F]E stereotactic frame(DKI, US.A)oll TIAA7I1 BE
Mg et 718 288l FE8E8 LEAIZ] & bregmad] 4~
6 m 29, -2~1 m Ao AZE 5~6 m FNE S A
SHACE ol ENES FAE Zui oFA A Fu9] E8E
WG E  3I9Ch Laser doppler flowmeter (Transonic
Instrument, U.S.A)}& needle probe(21Z 0.8 m)E thx(FEY)
g ¥l 80| H T2 stereotactic micromanipulatorE A}
8ol Hout swol AMAEA ZEAA =Z4 HEFRH
(regional cerebral blood flow, rCBF)& ZH3513CE YFHAI &
QF QIEAIT] & 2)01 2 WHOE K5 HE) ZHE Fue]
71 & 4¢ protocolol] wat YGIT(10 mg/ke, i.p)E FHSIATE
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WEIZY R 2 A1 & ERHE MBFAY OIS 4 A% 5T
AT,
2 W5 Hel TP K SW 1F WE 53

)
(1) F FAE X

EFY ANAE EJE HAAIIIL FEE stereotactic
frameol] AFARZ] The FEAE uel FIE 2N & T2
9] I B2 nlE FH 2ol saline-cooled drill(Dremel, USA)S
ARBSI craniotomy(5x5 nm)E AIBSIRTE HEUY AFUHE
sk MASCEN HHut $HE L EA)7|1, craniotomy
FAE dental acrylicQE 2 & dental acrylic mounts5o]
Al 78] polyethylene tube(F 7H= BHFE, LIHA] oF i 74
me ZER)2 4ol BT T & dental acrylicHlol XF 12
mQ] cover glassE E1 cyanoacrylateE A28} FA| WEA]
U F 5% 025 % COE EFKIT AUF HEFAG BFRA|
ok olul &S X2 oF 08 mi, Il FANHYS 5~8
mHgE FAES ST

AZ WAL x4 thEy 2ot : Na' 1565 mEq/ 2,

K" 2,95 mEq/ ¢, Ca®* 2.5 mEq/ ¢, Mg® 1.33 mEq/ ¢, CI' 138.7
mEq/ ¢, HCOs 24.6 mEq/ /¢, dextrose 66.5 mg/d¢ 2 urea 40.2
mg/ de(pH 7.35~7.40).

@ ST =0 27 WE 55
F9 FE20 405 ol A4 F HES LRIk, 2)9 &
o] X518 Hel ZEE {FUARl £ AE protocolo] Wl
YGJT(10 mg/ke, i.p)S T8I0 HElFE Fat 2 ARt & &
FE AMUFAA HSHE xdu 89 K Z(pial arterial
diameter, PAD)Z 4 A17} SIS0, 48717 9 wislE =
PAD= A =HEE &
analyzer(Model 3161, Hamamatsu Photonics, Japan)E AFE36}
a TV monitoro] UERIE F FAE video cassette

video-microscopy BPH ¥} width

(oh
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recorder(S-VHS, Mitsubishi)oll =3} H&Ed Fcizt @ QAlnt
Tt A48 Solsiich
5) Halg ey 2o &
1) A 5 58
2)9 2ol H5id Hel ZdE R T H4A 1 AL
T, MEF 1 AR F 223 AER 4 AlRo] F3e thg Hel
Heol gEsHAA 1.0 mE AMFESIKHTE MEAlole HIEA
HEEGESE HE] HAEXA RTE 517 Y5t RAAEA 5.0
m FAZIE Bol ML, Tk MEA] HEFAGH HE
o]0l BHUETH cytokine MAE &5 EAHOE AIS5HA 2t
Th AE = 30 S0 A2 ARIe & 3,000 ripm2E 30 BE
CHAMRZIAR & EHUEE Fol 4E HUSHHA ZQAInkct

U= R

AW cytokines A= 25

ANSAIA AFEBIGEC
@) Interleukin(IL)}-1p A4S =8

sigd el Y9 g€FuolA] dyEE IL-1p & 58
rIL-1p ELISA kitZ 0]%5}91“/]’ 96 well plateol] rIL-1 Standard
diluent buffer(SDB) 100 (T =THEE WS &, LIHA] wello]
= E& 50 M9 SDB 50 wE g2 TS €200A] 3 Al &¢F
H}X]¢F 5| washing buffer(WB)Z 4 3] MASIICE 015 Z} well
Oﬂ Biotin-labeled anti-rIL-1p 100 /A?, 8

7}
Streptav1dm-Perox1dase(HRP) 100 W= L«;: D}% ‘%Oﬂlﬂ 30
2 3¢ Yxgt H WBE 4 3 4
chromogen(SC) 100 ©E ¥ tlg W8 A7
£ Z0F 2RS¥t OlZ Stop solution(SB) 100 & E& TS
microplate readers O] &8I 450 mm THEoOlA] 5HBE1%
(3) Tumor necrosis factor(TNF)-a 845 5

3184 el e E8uolA 485 E TNFa & FF2
rTNF-a ELISA kitZ 0|83}, 96 well plateo] rTNF-a SDB
50 pE =EEE 22 U, LUHA wello] &80 control(high
low)& 2}z 50 A 253 & SDB 50 WS €t ol&
wello]] Biotin-labeled anti-rTNF-a 50 (S w1l 4204 90 &
S0t incubationdt U2 WBE 4 3] HHSIFCE 0]F 34151

ZFH|el &2 HRPE Z} wellol] 100 A B3 T ciA] 420
/H 45 2 50 1ncubat10ng¥ WBE 4 3] AM3ISCh I o
scg weuon 100 ;Le For & dlo] AAE 4204 30 2
EQt incubationgt & SSE Z} wellol] 100 A 2FS vl
microplate readerZ 0183l 450 nn THAIIA] EFHBIAUTH

@ IL-10 885 58

sigd dHey 2E9] gduolM B45E 1110 & 582
rIL-10 ELISA kitZ 0] &3t 96 well plateo] SDB 100 p44)
2F3F & LhHZA] welloll @& 3 control(high, low)E 212} 50 1l
A BFES o SDB 50 wE WAk o]F Z welld]
Biotin-labeled anti-rIL-10 50 W& Y3 4204 2 A7 =0t
incubationd} C}2 WBE 4 3] AlAGIGCE o]l & 345k FH]
31=2 HRPE 7} wellol] 100 4 B2FEE TS TIA] A 204
30 B =90t incubationdt & WBZE 4 3] dASIRTt 1 ok SC
& ZF wello]] 100 g BEFSF & dlo] Xt U204 30 2B S

@} incubationgl & SSE £ ZF wello] 100 A
microplate readerg 0]&8ld 450 nm ZFEMOIA]
(5) Transforming growth factor(TGF)-§ 44 & éé‘,‘

slgd el 2Eo dyulold] M85 TGFp & &8
TGF-B1 ELISA kitE O] E£313E) 96 well platedl] SDB 200 pé 4]
BZES & UHA] welld] @83 controlE 2}2} 200 A B2
CH2 7} wellol] Biotin-labeled anti-TGF-§1 50 & 23
2041 3 A]7}F B9t incubationd} L} WBE 4 3] MASIACE
0] %F 3|X5kd FH|olEE HRPE 2t welloll 100 w4 53} T}
2 T A 204 30 2 S¢t incubationdt & WBE 4 3] A& 8}
ATE L THS SCE 2t welloll 100 w¥ BFEH & wo) Aug
AL0]A] 30 B ZQF incubationdt & SSE ZF welloy] 100 A
B35 o} microplate readerE 0183610 450 nm THEIA &
oAy

3. BARE

YGJTS] &30l theh EAXE]= Student's paired and/or
unpaired t-testo] QBI9 1L, p-valuet= 0.05 0|5} ATt &
oM E 01F o}gar/}%

EEEE

1. YGIT7} 618 HelZeol Yelsts ol r|X|e HE
YGJT(10 mg/kg, ip)7t =S E-AMEF SO =&E
HYO] 2I5ks H4(MABP, HR, pH, EWE0 4ka 2,
WEO oj4hslEta By H AR 2 ‘S)OH o gk

otd7] sl X518 A} H&lg 1 A1 & Jeln g

2 6 A7 79 Melstd Ha4E S5 cHTable 2). YGIT
FOI5HA] 922 AEHOlA] 4210 AITHNEE EES d3E R
T-OF FINE W, YOITE T8I0 S mle Wel 2 e|ats
Haes 2T FARSE YEE FABIAC.
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Table 2. Changes of YGJT on the physiological parameters in
crerbral ischemic rats

Rectal
MABP  HR Pa0. Pall»
Groups (mmHg)  (bpm) pH (mmHg) (mmHg) tem;()g(:r?ture
Control
Before ischemia 10042 411414 743002 82+2  44+1 37002

1 hr after ischemia 10843 422415 7444002 82+¢3  44+2 37302

6 hr after reperfusion 10745 411£12 743002 83+3 43x2  37.2+01
YGJT

Before ischemia 1104 415¢13 7424002 8123 42+2 371202

1 hr after ischeria 107£5 42012 743+003 82+2 44+1  370%02

6 hr after reperfusion  107+4 414+14 741£003 82+2  43x1  37.1201

YGJT @ Yukgunja-tang extract Data are expressed as mean=SE, PaQ, : partial pressure

of oxygen in arterial blood, PaCQ; : partial pressure of carbon dioxide in arterial
blood,, MABP : mean arterial blood pressure, HR © heart rate,

2. YGIT7} ¥j518 e Zeol HgHos uE
a3
1) YGJT7} 34 HEHY Wl Ml Ad &3

=l3le Wel 29} «CBE WEol nixl: YGITS) AN AT
S BRG] A5k) MCARSHOR =518 Hel vUlS S

ol mlxlE 44
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A7l TS YGJT(10 mg/ke, i.p)E ool HEE-MBF S0
WEL = rCBFE DASIGCHFig. 1).
12} 8179 9| rCBFE 100.00+0.07 %2} 3l S ml, HaE
Bl 279 rCBF HE2 518 2 A1t St 242} 27.97+0.
%, 30.35:0.15 %, 30.67+0.15 %, 32.57+0.16 %Z RA=IACE 1
2L} A9 1CBF HES AR/ £ 1 A7 30 —E— et 71RA]
Hr} z+7} 158.1040.08 %, 161.13:0.08 %, 169.4520 %E B0t
o 7N E VB L, o) F AEF /\lﬂOl g8 7
7} 168.45:0.07 %, 139.66+0.07 %, 122.53:0.08 %, 121.19+0.12 %,
114552015 %2 Z4TE A Bk I8} 1A B
B R
A4} 817 9] rCBFE 100.00:4.26 %2} SI3S Wh, YGITE &
ofd HEE A U480 rCBF HEE HEE 2 A S &
7} 32.80+7.15 %, 37.17+6.66 %, 36.97+7.18 %, 36.22+5.38 %= %}
UEAL, AB/HF FolE ZIMRECE 2 Al 8¢ A%
105.0025.00 %, 108.80+5.61 %, 106.10+10.53 %, 101.00£6.68 %=
E71ERA T o1 % BT A17Mo] ZHESE 4T rCBF H
E2 747} 99.40+5.61 %, 96.90+5.27 %, 95.40+4.18 %, 94.00+3.27
%E JIARECt ZAEAch A9 rCBF HES ALY
E0rEet rCBF HESol HlgiA FAH(P<O.0NUAIL QFFHOE
NA= A

’:0*

-

0= CONT == Sample

MCAO

%, changes of rCBF

Time(hr)

Fig. 1. Effects of YGJT on the rCBF response in cerebral ischemic

rats. YGJT : Cheonmabanhwa-tang extract, MCAO : middle cerebral artery
occlusion, Control = After caused MCAO(5 min), YGJT non-treated group. Sample
- After caused MCAO, YGJT(10 mg/ke, 1.p.) treated group. rCBF : regional cerebral
blood fiow. * - Statistically significance compared with Gontrol group(* : P<0.05).

2) YGJT7} Yoot Zm A4 HESo v 1R WA g3
H5d "Wel Ze9 PAD ¥ &0 v|Xle YGJTY /A&
£ BEs) Yl MCAHHBOZ »518 Hel Zdg =
A7l thE YGJT(10 mg/ke, ip)E Foi5l0] HEE-MAF Fol
HET = PADE #ESKACHFig. 2).
4+ 859 PADE 100.000.11 %} IR E W, xoiE &
B thE20] PAD HEZ Y58 2 A7 S¢F 2374 55.17+0.12
%, 52.03£0.13 %, 51.07+0.09 %, 50.31+0.07 %Z A=A, A
BE Sol= 7IAX|BC) 242) 180.07+0.15 %3} 166.54+0.22 %Z
2orgsl SIS VIERHRICE 015 MR Ajto] AE s
=2 717} 142.04+025 %, 138.08+023 %, 133412021 %,
118.65+0.16 %, 117.08+0.10 %, 112.42:0.11 %= ZAF QAL 7]
MR Hohs 2% PAD HES VBRI

XA} 8l 9] PADE 100.00+0.14 %&} 31992 wl, YGJTE &
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ol - FES

o8 ¥ald Al 4S9 PAD HES H3d 2 A7 S0 7
7} 56.81+0.07 %, 60.84+0.08 %, 57.3520.08 %, 58.73+0.09 %Z x}
HEE, ABF FolE 2 AT BY JIAAEN 44
102.72+0.12 %, 115.82+0.13 %, 116.23£0.13 %, 121.54+0.15 %
S OLL 0] F MBF A0l BHESFE HETY PAD ¥
=2 717} 116231014 %, 104.40+010 %, 10459+0.11 %,
96.18:0.09 %2 FEEUCE AEFY PAD HES HETY E
OFE3t PAD HE] HIIA 24 (P<0.05UA AEEHSE 7H
A=At

2 =t CONT —A—Sample

MCAO

» 1

Reperfusion.

o 3 0 1 o . 2 d a5 s (e [ 3

%, changes of PAD

Time(t

Fig. 2. Effects of YGJT on the PAD response in cerebral ischemic
rats. PAD : pial arterial diameter. Other legends are the same as Fig. 1. * :
Statistically significance compared with Control group(* ; P<0.05).

3. YGJT7 H&l8
ool mAlE B
1) MCA T4 1 AlZF & WRIEE ARIEFR] ol mixje a3t
x5 Hel ZE9] g IS ARIETIR] de &
oty ¢kl MCA HIMHOE H58e FEAI & YGITE
205t {1 A7) A3 ohE HEE He ZEo g9
2 Fsld APIE7R] 4ds5e SEoIRrHFg. 3).

Hel Y9 8ol ddlge APIETIRI

[ Sample

B Control |

%, release

Cytokines

Fig. 3. Effects of YGJT on the cytokines production in serum of
cerebral ischemic rats after MCAO 1 hr. This figure is cytokines
production of serum by drawing from femoral arterial blood after MCAO 1 hr.
Other legends are the same as Fig. 1. * : Statistically significance compared with
Control group(* : P<0.05).

AT IL-1p 845E 100.00+0.03 %} 5kRE th ¥
9] IL-1p A5 98.18+0.03 %Z thEZI FAIGH LiEht L,
HZETFS TNF-u A4E5E 100.00:0.04 %2} IR E W) YT
TNF-a 4452 85.96:0.07 %= thZETtol 1is) ZAEArk o
Z79) IL-10 485E 10000+011 %2+ SiRE w HETI



AEFEC ME nAs dA g5

1-10 WE52 137.08:0.08 %2 tHAT-HLL 214 (P<0.05)U A
Z71E AT, tHEZY TGE-p MAHES 100.00£0.05 %2} 519 S
u} A8lo] TGF-p Q452 98.57+0.04 %2 NEZH FASHA
UERTE

2) AAF 1 A F AEE ROIETR] gl vRle &3
518 Hel ZEY EEoA QUnEE ARIETR! g2 ¢
OlR7] 95K MCA HABP O T FEkd Mol el ZdolA
MBAFAI TS 1 AlZ0] A & M58 Hill FEo gdg
Fgld AIEFR! HYE5E SE3ICHFig. 4).
WETY IL-1p HAES 10000002 %2} 31U ul AEF
9] IL-1B MAES 94252001 %2 HWETZECE $94(P<0.05)%)
Al AR, HEFS TNF-a 445& 100.00+0.02 %} 5H
g u] 4879 TNF-a MAEEE 67.97+007 %&2 thET¢l B
FYHEP<0HUAA  ZaHRck dEZEY IL10 YHs5S
100.0040.06 %2} IR wl AET29] IL-10 YA 52 178.34+0.14
%E EFETE FYE(P<O.05)JAA SR AL, HETS TGE-
b BHEE 100.00:0.06 %z} IR S W AETA TGE-) Bus
< 98.46:0.01 %2 thETH FABHA LERITE

=
[=)
=
[=)

Control O Sample

release

%,

TGF-beta
Cytokine

Fig. 4. Effects of YGJT on the cytokines production in serum of
cerebral ischemic rats after reperfusion 1 hr. This figure 15 cytokines
production of serum by drawing from femora! arterial blood after reperfusion 1 hr.
Other legends are the same as Fig. 1. * : Statistically significance compared with
Control group(* 5 P€0.05, ™ + P<0.001)

IL-1beta TNF-alpha IL-10

3) BT 4 Al F AIEE ARIETR] &)l vR)lE &3

=5l Hel HEo Eyojil BkEE ARIETR] &g &
otE7] 9I5kd MCA HAH O T Furgl HaE Hel oA
MEFAI] TIE 4 A1710) %ﬁ!ﬂﬂ 2 y5id Hel 2ol gHg
Foldd APIEFRI MM5E ZHI9ICHFg. 5).

tRZY] IL-1p A4 S5S 100.000.01 %2} 89S w) 4d
79 IL-18 M52 91.91:0.01 %E tHEFRT} S94(P<0.01)
UA ZAFRT, hERS] TNF-a 4458 100.00:0.05 %} 6}
91% W A8 TNF-a 4455 93.95+005 %2 t 2T Hi
ZAEnh R EY IL-10 4458 100.00£0.12 %2} 3}
S ) 4T IL-10 AAESS 108501007 %2 E71E K
I, 29 TGF-p 4SS 100.00+0.06 %2} 3192 m 4
B9 TGFB MA=2 98.62:0.04 %2 thE T SAMSHA
LIERT

Z‘&%

B Control [0Sample
[0
(/]
(42
(3]
[}]
L IL~1beta TNF -alpha 1L-10 TGF-beta
aR
Cytokines

Fig. 5. Effects of YGJT on the cytokines production in serum of
cerebral ischemic rats after referfusion 4 hrs. This figure is cytokines
production of serum by drawing from femoral arterial blood after reperfusion 4 hrs.
Other legends are the same as Fig. 1. * : Statistically significance compared with
Control group(™ ; P<0.01).
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AT Bl 5 HYY PN 518 YAEDE §iE
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VS rCBF Z7HIEIE BejR AZED 29830 9ER
T E7MIHL WBE A0 ABESE YOITE TS o
o 529 (CBF= /A HETE QEHOR 2ARINC) o
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AREFRITE UEsIH BABLY. @50 Boshs 271K 9]
£33} AlO|EFRIolE IL-189 TNF-a7} JEH, 0] & IL-18:
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