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Effects of Siegesbckiae Herba on the Brain Ischemia

Jong Hyun Han™

, Han Il Na, Eun Ho Kyung, Kyu Won Jo, Kyung Soo Kim

Professional Graduate School, 1. Oriental Medical College of Wonkwang University

This experimental study was designed to investigate the effects of SIEGESBECKIAE HERBA extract (SHE) on
the change of cerebral hemodynamics [(regional cerebral blaod flow (rCBF) and mean arterial blood pressure(MABP)]
in normal condition and cerebral ischemic rats, and to determine the mechanism of action of SHE. This study was
designed to investigate whether or not SHE inhibit lactate dehydrogenase (LDH) activity in neuronal cells and cytokines
production in serum of cerebral ischemic rats. The results were as follows SHE increased rCBF significantly in a
dose-dependent manner, but MABP was not changed by SHE in normal rats. The SHE-induced increase in rCBF was
significantly inhibited by pretreatment with indomethacin (IDN), an inhibitor of cyclooxygenase but was increased by
methylene blue (MTB), an inhibitor of guanylate cyclase. SHE inhibited lactate dehydrogenase (LDH) activity
significantly in neuronal cells. rCBF was increased significantly and stably by SHE(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 ischemic rats.
In serum by drawing from femoral arterial blood after middle cerebral arterial occlusion(MCAO) for 1 hr and reperfusion
for 1 hr, the sample group was decreased IL-13 productian significantly compared to that of the control group. In
serum by drawing from femoral arterial blood after MCAO 1 hr and reperfusion 1 hr, sample group decreased TNF-a
production significantly compared to that of the control group. In serum by drawing from femoral arterial blood after
reperfusion 1 hr, sample group increased TGF-3 production significantly compared to that of the control group. In
serum by drawing from femoral arterial blood after MCAO for 1 hr and reperfusion for 1 hr, IL-10 production of the
sample group was similar to that of control group. These results suggested that SHE had inhibitive effect on the brain
damage by inhibited LDH activity, IL-13 and TNF-a production, but accelerated TGF-B production.
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Ololl AAL= #% (SIEGESBECKIAE HERBA extract, SHE)9)
S& 48X oZ FHE LA SHEZ &4t 8lFo Faolslo =
=8 F2H(regional cerebral blood flow, rCBF) & HA&ot
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stereotactic frame (DKI, US.A)0 THA7|L B&E
He ugt T2 E gsld FEES LEAIT] & bregmad] 4~
6 mn Z49}, 2~1 m Aol DA 5~6 mQ FANE 22 AlY
SIAEL olwl F7HEY FAE Auidt oAl A Aute] &8
HAGIEE  515c}h. Laser doppler
- Instrument, US.A)E needle probe(Z1A 0.8 m)E thal(FEH)

flowmeter (Transonic

T stereotactic micromanipulatorZ A}
ZAAEA SEAIZCE dFAE B¢ oF
HA1Z1 & 48 protocold]] wigl SHEE =53 (0.01 mg/ke~10.0
mg/ ke, 1p) 2 FOiE TS HglEE 24 HERHE 30 B
=Zsiict”.
@) BFEY v 58

S1FE urethane(750 mg/kg, ip )28 HIFAIZ] & % &0] 3
7~38 T2 RAE 4 UL E heat pad ol BAAZ THAIH
T} SHE %0] 55001 ng/ke—100 ng/ks, ip)ol W Bae
(mean arterial blood pressure, MABP) H3l= EE9 &
soll Al
(Grass, US.A)E &3} MacLab3} Macintosh computer & 43
% data acquisition system©QF 30 27H EHFIHCH
2) B4 A9 HERAst W) niAE 7AW B

SHE7} rCBF 3 MABP ®igl] n|zl &g71dg Yoty7]
5k prostaglandin® 44 G401 cyclooxygenase A A
indomethacin (IDN, 1 mg/kg, i.p., Sigma 17378) ZI2]il cyclic
guanosine monophosphate (¢<GMP)9] 4G40l guanylate
cyclase OJA|Al methylene blue (MTB, 10 pg/kg, ip. Sigma
MIM0)E HAXISH & SHEE =T 2(0.01 mg/kg~10.0 mg/ke,
ip)E T3t Uhg HE e rCBF 2 MABPE 30 2714
SIHTF.
3) A4 A2V lactate dehydrogenase(LDH) 4% &%

W] WA g HES the Ca'H Mgi'o] Sof QUA
2 Hank’s balanced salt solution (GibcoBRL 14180-061)¢1] 5 mg/
m¢ glucose, 7 mg/mé sucrose W 0.35 mg/mé NaHCOs7} M7}
ol WL QIAATIASINA HubE AMABIL thdDlE
€ Yol 2A Z4E W g 0.25 % trypsino] S 471 vl
ol Wo] 37 CollA] 15 27+ AX|3 & 1,000 rpmollA] 5 B3}
ARG The trypsino] Bo] e 8NUG AMASHL, BEl¥
MEE Eagle's (GibcoBRL
11430-030)0ll 2 mM glutamineX} 10 % fetal bovine serum
(Hyclone A1111-L) % 10 % horse serum (Hyclone A3311-L)0]
EEHE oY 1~2 moll W2 IS FHo| FZl molglogz
0k 10 3] 2443199t} Epidermal growth factor (Sigma E4127)2
10 ng/m 52 H7I1SH & 24 well plate (Primaria, Falcon)ol]
0.5 hemisphere/plate YT 2 7} well & 400 x4 TR0 37
T, 5 % COSH 100 % L7 SAE = CO; HiE7] (VS-9108MS,
Korea)ollA] WHQFSIHTE. 2~4 5 & WA E(glial cell)’} 23]
SAIS thg 2 AEld ey e s 3 H HojFal LA SHEE
SEE(@A, 10 & 100 gg/me)E AMZISIFCE SHE Fof 24 A7 &
9% well plate®] Z} wellol] WY 25 0 E WL, buffer 125 e,
0.3 mg/mé NADH 100 g, 22.7 mM pyruvate 30 (& € o}
= HBIZ microplate readerZ 0]E£51d 340 mm 3h&o) 4] LDH &F
S ZEBRCY. FERE] WPHE 24 well plateE o] 2350] W
3 24 welh)2 SFERZIGIA] B2 SIHTLE A S well)
& N-methyl-D-aspartate (NMDA, 30 uM)E R I8t IR TFOE,
Azl 228 thixl E7HKE SHEE AzIs 48T 2R sigict

polyethylene tubeodl] GAZFE pressure transducer

%%

minimal essential medium
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4) H5ig Heingy H@rEst HEo vl
1) =old Heingd fmat
HEE Eel 2d /fue2 ddl Asdske Euxsdy
(middle cerebral artery, MCA) B8 & O|E3ICt HEY| 2l
2 Longa 59 WPl ulzh B4 79 45U H JE5Y
2 ZE5IL W - BTN BARSERE HE SHUE 9
AaUEg ol 30 TR UE EFNRIE MUESEAHN
MCA 7R EE #HA5IATE 2 A1 & WE SWuol] delxo]
= TR VIE SEHE MCA 7IHRERE AN &2
ZX ARG BF AT
) =88 Hey 249 F4 HEFY ¥
5)-(1)x} Zol Hslg e E@g
protocolof U/}Fﬂr SHE(10 mg/ke, ip. )2 B3It WelRg &
g2 AL & E/E AEFAA ‘?3%54% rCBFE 2-(1) 8¢
S O 4 417 St
5) H5ig Eel HdY g8 ARIEFR] 45 £F
1) g 8 3=
5-1) ol HEE YWl BEEg {ERZ & 4
protocololl w2t SHE(10.0 mg/ke, i.p)E BASt c}g H48 1 4]
20 AMEF 1 AIRI0] Ailst o Wel RE o] tiE sWollA
1.0 mE AMESINTt MPAlolle BIEA] 5—,]%3%@;‘@ HE0]
SiE| A AEF 7] Y8l BA

Rl

= 25 S

o
ol Wet AEA] HEFIE HE oﬂ 0]4Jo] E“olﬂ A
EFI @;éﬁ—;— H EHOE A

=
eF A2ofl FAITE & 3,000 rpm2 2 30 EEC AU ELAIY
EHUE Fol ¥E BHsIHA] QAR SEAIA AHESINTE
(2) Interleukin (IL)-18 4= &8
x5l Hel TE9] oA BHEE IL18 & FEL
rIL-18 ELISA kitE OlS3I%ct 9% well plateoi] rIL-lB
Standard diluent buffer(SDB) 100 & OE—'_‘I‘EﬂE wHe 5
Al wello) = &2 50 142} SDB 50 = 22 200471 3 A]
2t &0 giXIg # washing buffer(WB)E 4 3] /(%]7'&,6‘}911;} oz

Z} wello]] Biotin-labeled anti-rIL-18 100 (& E& T 42041
1 A7} 59 &IX)6 the WBE 4 3] A& SINICE 013 2} wellol]
A

Streptavidin-Peroxidase(HRP) 100 @& E& t}=2 A20A] 30
2 B0 dXlgl H WBE 4 37 AAES & stabilized
chromogen(SC) 100 & E& o2 W& AHA|Z] 2004 30
2 E01 ukx]5lAr). o1& stop solution(SS) 100 W E B 1S
microplate reader® 0188} 450 m THAOIA] ZE I,
(3) Tumor necrosis factor (TNF)-a 45 &%

=58 Hel 7Y @HuolA] HHEEE TNFa & £8 2
rINF-a ELISA kitZ OlE3IHrt 96 well plateo)] rINF-a SDB
50 E sEEE WS U, LIHA wellol @3 control(high,
low)S 712} 50 4 BFES} % SDB 50 4E WUCh o)E 7}
wello]l Biotin-labeled anti-rTNF-a 50 @Z 211 A&04] 90 B
590} incubationd} TH2 WBZE 4 3] HASIFC 015 3143510
ZH]81E2 HRPE 7} wellol] 100 04 53238} TS TR Aol
Al 45 2 = WBE 4 3] AEsIct 1 the

&} incubationd}

SRS £

SCE 2} wellof] 100 ;LQW BESE & 2l0] APE A 204 30 £
=0} incubationdl & SSE 7} wello] 100 w¥ EF3 tl&
microplate readerS 083} 450 nm THEOIA BEBIFCE

4 IL-10 485 &8

o Hel B9 EFuolA 44xE= IL-10 o 552

rIL-10 ELISA kitE 0]&6I3TE 96 well plateo] SDB 100 g4
BFEE & LA wellol €& control (high, low)S Z}2} 50
MW B3 LIS SDB 50 wE Erk o]E 7+ wello
Biotin-labeled anti-rIL-10 50 wE Wi 4204 2 A]7F &6t
incubations} C+S WBZE 4 3] MAGIKCE o]& 3451 £H)
=S HRPE 7t wellol] 100 wA] EF8E THS ThA] A20A]
30 B =9} incubationdt & WBE 4 & AAEGICE 1 v} SC

Z} welio]] 100 A BF5E = Wo] APtE A 204 30 2 5
Qt incubation$t & SSE & 7t wello] 100 AR 2FE 42
microplate readerE o881 450 nn AN SHEIHC .

(5) Transforming growth factor(TGF)-3 445 &3

518 el HE9 EFUAAM 4R TGF-B ¢ S5

TGF-Bl ELISA kitE 0 23ISL} 9 well plateoi] SDB 200 w4
B8 & LIHA] wellol] @& controlS 212 200 i H&
wellOﬂ Biotin-labeled anti-TGF-f31 50 (& BEFot & 4
A7} 50t 1ncubahon@ 2 WBE 4 3] A&HE3IHC) o]&
Fe=! —E—H] 2 HRPZE Z} wellof] 100 p¥ EFE CH THA]
[4] 30 &2 WBZ 4 3] MAEsIgch 2
= SCE 7—1‘ wellOﬂ 100 X BEFEGE & o] AR 4204 30
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H Z0} incubationdt & SSZ 7+ wellol] 100 @& B3} TS
microplate readerS 0|83l 450 nm THJol|A] EE R BIREP),

3. SAAE

SHEQ] @well thel EAXEIE Student’s paired and/or
unpaired t-testoll QJ31%1 1, p-value= 0.05 0]3lQ) Z 201} &
95 g ogsiIr .

1 3}‘6] 3]
1. SHE7} 4t 8F 9 »EFgsl) vixle a3

SHE7} rCBF 9 MABPd| m|zl= ZHE Yot r| 25k
SHEE =5%3(0.01, 0.1, 1.0 & 100 ng/ke, ip)E FH8 C}2
HalE = HE/RYshe HEGINrHFig. 1). SHEE FHoIAl &
2 Hik #79 rCBFE 10000003 %8 2XI5191S i, SHE
0.01 mg/ kg2 FA519E Q) rCBFE 105.67+0.05 %=, 0.1 mg/
ke BRABIEES w9l rCBFE 108.1420.07 %= A HTF E7}
ATt SHE 1.0 mg/ked} 10.0 mg/keS T8I W) rCBF=
237} 118.64+0.05 %S} 121.2620.06 %= HARAIBrL} 55 9J&EH
SE FAHP<0.05UA E71=Act SHEE FHIA 22 &
4} E]# 9] MABPEZ 100.00+0.04 %= 2415192 wl, SHEE =
THEHE BEA3E w9 MABPE  zz 100.53:0.03 %,
100.290.04 %, 101.74+0.03 %, 101.88+0.02 %% HAIA|oll 1|3}

71 BF0IUE E ETE Haks LERA 2ttt
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Fig. 1. Effects of SHE on the rCBF and MABP by injected dosage

in normal rats. SHE : SIEGESBECKIAE HERBA extract, 0 : After SHE
non-injected, group-measured during 30 min, 0.01, 0.1, 1, 10 : After SHE(0.01, 0.1,
10, 100 me/ke, ip.) injected, group-measured during 30 min. rCBF : regional
cerebral blood flow, MABP ; mean arterial blocd pressure. * : Statistically
significance compared with 0 group(* ; P<0.05).
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2. SHE R E Wale Hy 8F9 =4 HEFE v|Al= A
8711 &

SHE £di& wW3alel rCBFO| 28711 g gotdr] fisid
SHE EdZ S9MYAH Z71E 1CBFE UARIZSE,
cyclooxygenase®] A0l IDNE HA x| & SHE &A &
H3lE (CBFE IDNT-QZ, guanylate cyclased] HAAQ1 MTB
£ FAR)S th2 SHE T Z H3le rCBFE MTIBTCE GI3]
CHFig. 2). IDNS FAx6lL SHEE FHGK LAE w9
rCBFE 100.00£0.11 %2} 8191 S wl, IDN A X|¢F & SHEE &
2k (001, 0.1, 1.0 Y 100 ng/ke, ip)2 T3S W] rCBF
= 94461016 % T ZA4EHE % KoL Roskrt S7HES
2 103.9440.13 %, 104.160.10 %, 11347+0.11 % & S Y&EX
o2 E71ERoLt IDNTY] rCBF #gh= thx9| rCBF M3}
B} §94(P<0.05))A ZAFHACE MTBE HA X6k SHEE
20J61A €S ol rCBFE 100.00+0.13 %2 313& Wi, MTB
E AR ¥ SHEE SYHEFT BoIsidE w9 (CBF= 4%

107.81:0.10 %, 114.9420.11 %, 12210012 %, 130.91£0.12 %=
IEF9] rCBF HalHTiE Yol A& S7H=EU:

=
AN

—eo—Control —O—IDN

-0 -MmB

%, changes of rCBF

091 10

SHE(mg/kg)

Fig. 2. Effects of pretreatment with IDN and MTB on the
SHE-induced changed rCBF in normal rats. IDN : indomethacin(1 me/ke,
ip.). MTB : methylene blue{10 we/ke, i.p.). Control : SHE treated group 0 : After
IDN or MTB treated but SHE non-treated, group-measured during 30 min, 0.01, 0.1,
1, 10 : After IDN or MTB treated and SHE(Q.01, 0.1, 1.0, 100 me/ke, i.p.) treated,
group-measured during 30 mim. Other legends are the same as Fig. 1. +
Statistically significance compared with Control group(+ : P<0.05).
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SHE S E &=l 482 VER MABPY A&71dE
ooty 7] 9Jsled SHE %ol 2 Hale MABPE tiAT 2E, IDN
2 FAAS g SHE Fo2 wsle MABPE IDNZLE,
MTBE F A x| t}S SHE S 2 H3lE MABPE MTBZOE
31T HFig. 3). IDNS A X611 SHES FoI6HA 2%E M9
MABPE 100.00£0.07 %2} 315 ul, IDN HAHA|eH & SHES
SHEE 2A5IHE w9 MABPE 99.10+0.05 %,
98.13:0.06 %, 98.86+0.06 %, 100.58+0.05 %= WHIIZIAQ 1L, thE
T-9] MABP H3lETHE 7914 (P<0.05)AA A=At MTBE
KA X5+ SHES S0{5IA W 9] MABPE 100.00+0.07
%2k 519 S W, MTBE HAX¢t & SHEE 8YHE FoI5i3
S 9] MABP:= Z12} 100.24:0.06 %, 99.26+0.04 %, 98.45+0.05
%, 99.63:0.05 %2 LIEREIL, thETS MABP HBlHrhs da
AT

217}

A3 (=]
aNE

—o—Centrol —O—IiDN = O -MTB

100

%, changes of MABP

499
01 '

SHE(mg/kg)
Fig. 3. Effects of pretreatment with IDN and MTB on the

SHE-induced changed MABP in normal rats. Other legends are the same
as Fig. 2. + - Statistically significance compared with Control group(+  P<0.05).

"0

4. SHE7} A1A AI%9 LDH & %ol nlxl= 1t

SHEZ} 412 A 29 £4& Axsh=Xol tholod oty
25kl NMDAZ ANzIdt 4172 AFo| SHEE 5T, 10 ¥
100 pg/m) 2 Tl 23 th83 ZRUTHFig. 4). SHEE A2IsH
Al 91 NMDARRE A2igt tixre LDH #HTE
100.00+0.04 %2} BIS wl, NMDAS} SHEZ A2I5HK &2 o
£]7+9] LDH 8 T = 72.6640.02 %011t NMDAS} SHEE A
g8 QEFE SHE 1 pg/med 10 pg/mE RIS A48T
LDH 4% 9550+0.02 %9} 9047:0.03 %2 thETol vlak
Z¥AE]Q17, SHE 100 pg/mE AEls 489 LDH
76.08+0.06 %% thZarol HIgh [ (P<0.01)UA

FHEE

LAaEIUTE

5. SHE7} W5ig el 2g9) FaxEd ¥ad nils Ad

ol
k=)

x]&1E Hel) 29 rCBF ¥ &Sof ulX|= SHEY WU aHE
#asly] Y5l MCARAEORE Y518 Hel a8 Felil
LS SHE(10 mg/ke, i.p.)E FH5Hd Holg-aaF Fol HSH
rCBEE TEEICHFig. 5). H4 859 rCBFE 100.00£0.07

rir
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F&o] BmEmol RIXlE B

%2} 519 S ul, HEE A tf 279 rCBF a2 S8 2 Al
7v =0t ziz} 39.83:015 %, 34.58:026 %, 43.52:0.09 %,
442710.13 %Z ADFQCE 2EV R 1CBF HES AP
B 2 A7} B 7IAZ| BTt 22t 143.65+0.06 %, 146.82+0.12
%, 143.9520.21 %, 132.84+0.09 % 2 EQVH S SUIAEHE LIERH
UL, olF AMB/F AlRlo] FHELF AL 129.03:015 %,
128.63£0.25 %, 126.99+0.09 %, 126.69+0.10 %2 A &= A8
Holoul NAXEohs BOEE S7HE VESTTE dd
7)9] rCBFZ 100.00£0.12 %2} 319 wi, SHEZ S0t W&l
e 4gTe CBF B2 Had 2 AxF 3¢ 474
33.6010.19 %, 30.43+0.22 %, 32.95+0.19 %, 35.91:0.13 %2 A}t
H91, MBE SoEs Z”ARES 224 113.02:011 %,
121.3020.05 %, 126.18+0.06 %, 128.240.08 % & EQET S/t
HE ERMRANE 012 midsE Alzlol A3ES4E 48T
rCBF=  121.08+0.11 %, 12045+0.13 %, 12031:0.13 %,
116.07:0.12 %2 ZAaSHE 28 B9k 4879 1CBF HE
e Y xEF9 E9FES rCBF W&o HlgiA] F24 (P<0.05)U7
PEE O ANHEUTE

ik

|

e L

e oo 1 10 100
S uz/ml)

Fig. 4. Effects of SHE on the LDH activity in neuronal cells. SHE :
SIEGESBECKIAE HERBA extract, Sham : NMDA and SHE non treated group,
Contror : NMDA(30 uM) treated, but SHE non-treated group, 1, 10, 100 : SHE(1.0
we/m, 100 we/ml, 1000 w/m) and NMDA treated group. * : Statistically
significance compared with Gontrol group(™ : P<0.01).

180 —-O-Cenirg! -@—Samplo
By
£ 160
5
[l 140
B 10
€
00
8 o
8
% 0
“3 sl
S
a5 0 -
-05 0 a5 1 15 2 o5 3 35 4 45 8 85 [
IW&'{? 4
Time(hr)

Fig. 5. Effects of SHE on the rCBF response in cerebral ischemic
rats. SHE : SIEGESBECKIAE HERBA extract MCAO : middle cerebral artery
occlusion, Control : After caused MCAQ(5 min), SHE non-treated group. Sample :
After caused MCAO, SHE(10 meg/ke, 1p.) freated group. 1CBF : reglonal cerepral
blood “ow* : Statistically significance compared with Control group(* ; P<0.05).

6. SHE7} X518 Wel 2o &l WAtE = Alo]E71l &
ol HIxl= &

1) IL-18 Y40 vXe a3

HEE Hel 2yl dHolA A= Alo]ET7}

obE7] gl MCA HAUHOE MGIEE FLA|
7t A3

w 2

o
=
H

E

i w2

<
oo 2

RO, S 1A 59 AlER 1 A = =3
& Hel el dag Fgld IL-18 B 5E 55 8} ACHFig. 6).
A 1 A7 E R 118 44EE 1000 2 %2t Bl
2 4gFY IL-18 BH 52 87.60+0.03 B E EHEEED} =9
A(P<00)UA ZAFAUL, MBHE 1 A7 & AT IL-18 4
H5E 100.00:0.03 %&h diBe Wl HEgFd IL-18 M85
8349+0.03 %% AZHTE SAM(P<0.0)AA Z4FACT

iz

M Control [JSample

%, release

MCAO Reper fusion

IL-1beta
Fig. 6. Effects of SHE on the IL-1beta production in serum of

cerebral ischemic rats. MCAQ : cytokines production of serum by drawing from
femoral arterial blood after MCAO 1 hr. Reperfusion : cytokines production of serum
by drawing from femorat arterial blood after reperfusion 1 hr. Other legends are the
same as Fig. 5. * - Statistically significance compared with Control group(™ : P<0.01).

2) TNF-a 8g5dl mlxls a3

w5ld Wel Zulo] dEola] MiiEE AlETR] 48 ¢
ofr7] 215k MCA HAEORE HHEE FIY ¥ SHEE
2ohL, 7 1 AR 29 Al3E 1 Aj700] Ao the Hid
Hel ZEo WS F/5l0] TNF-a 4458 SH5KRIKFg 7). 3
M1 AI7F B R0 TNF-a 445E 100.00:0.03 %2t 5191e
wl A&7 TNF-a HH52 81.73:0.05 %% tiATEHCE F2d
(P<O.0N)UA TAFRT, MBF 1 A7 5 HERFS) TNF-a 44
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Fig. 8. Effects of SHE on the TGF-B3 production in serum of cerebral

ischemic rats. Other legends are the same as Fig. 6. * : Statistically significance
compared with Centrol group(™ @ P€0.01).
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Fig. 9. Effects of SHE on the 1L-10 production in serum of cerebral
ischemic rats. Other legends are the same as Fig. 6.
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