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Effect of Cheonmabanhwa-Tang on the Changes in Cerebral

Hemodynamics in Cerebral Ischemia of Rats
Gi Ho Yang, Young Dae Yun, Hyun Woo Jeong*

Department of Pathology, College of Oriental Medicine, Dongshin University

Cheonmabanhwa-Tang (CBT) has been used in the Oriental Medicine for many centuries as a therapeutic agent
for dizziness due to Poong-Dam. We reported that CBT had effects on the cerebral hemodynamics [regional cerebral
blood flow (rCBF), pial arterial diameter (PAD), and mean arterial blood pressure {MABP)] in normal and cerebral
ischemic rats. Therefor we designed to determine the mechanism of action of CBT. The changes of rCBF and MABP
were determinated by laser-Doppler flowmetry(LDF), and the change of PAD was determinated by video-microscopy.
The results were as follows: The CBT-induced increase in rCBF was significnatly inhibited by pretreatment with
indomethacin (IDN, 1 megfkg, i.p.), an inhibitor of cyclooxygenase, or methylene blue (MTB, 10 ug/kg, i.p.), an inhibitor
of guanylate cyclase. The CBT-induced increase in PAD was also significantly inhibited by pretreatment with IDN or
MTB. The CBT-induced increase in MABP was also significantly inhibited by pretreatment with IDN or MTB. In
conclusion, it is suggested that CBT causes a diverse effect on cerebral hemodynamics via mediation of

cyclooxygenase and guanylate cyclase.

Key words : Cheonmabanhwa-Tang (XFi4 &%), cerebral hemodynamics, indomethacin , cyclooxygenase, methylene

blue, guanylate cyclase

A2

MEHBES BEK OE QIS ‘it & tiaele Mgt
1Y, R e FTol HERFU HES B8 907k o
A A ol YTk, HE T Folg FAH HEFY
(50 m¢/100 g/min)o] 10 m¢/100 g/min0)&}E Z4BIA O F
# ol2y Foll, ATP Zta, [l E71, 84t 571 8ol 9
ol AlEW 4FE3 22 olVIR] thA ol 7t RelE AL, o] =X X
Alg ZAOIMA 48 FE A Yoke A2 25upIu

R 7iok] So] EEEIH HLH?.

gk 9..

HESUS HBEUET SUY - BF DWW vl
SHL HE VRSl RS, HEBRSS Pl BT, ¥y
2] Zolol] HIEGHAIT HEBRHo= whlzlsh] BEol &
AR0) HEBE |AEY] ABNE Eo) sliE HS HEB

* UM BEL, B R HEE 252 SAtiahL Sl sickat
+ E-mail : hwdolsan@dsu.ac.kr, - Tel : 061-330-3524
< Fl4 1 2004/03/18 - 4 : 2004/04/21 - AHEY : 2004/05/19

- 783 -

o] Ealoor gl, Eol 4
ol §6l7ﬂ =,

S € gRols vl E HE

t

£2 8 H5ld WelwEo) 2ue o3
7 @ FeElel WES QEHOR MU el Yy
£l g AHolgkn Busidc”. olol
TSt 0] YBOR 2yo] BUSRY HEEAaN
87172 S0IEIA A5 BREE AHES HAA

SO L
T
2
olo
Q
@
r
;9

)
]

—8- & 300 gHOl 24 Sprague- Dawleys BHE
SHEIZHE 15k a2ds X]—x]7]- RaFE AL
HAIE (RAIFFEA B AL, Korea)S} 1R} &

o
e
>
ok

H ol

+g B89



W5 - g

SFolHAl 484 SFAUNRT 2422 T, ST 5545 %, 12 4|
7t drak/light)oll H&A17] & ALE8IGTE
2) okxy

Table | . Prescription of Cheonmabanhwa-Tang(CBT)

Herbs Quantity(g)
X E Gastrodiae Rhizoma 4000
EEE ] Pinelliae Rhizoma 4000
% K Aurantii nobilis Pericarpium 2800
% H Bupleuri Radix 2800
HEBD Scutellariae Radix 2000
BR% Poria 2.000
5] #4 Peucedani Radix 2000
REE Glycyrrhizae Radix 2.000
" ¥ Coptidis Rhizoma 1.200
4 B Zingiberis Rhizoma Recens 8,000
Totality 30.800
2. ghH
al

1) Adel £A
Kb B B (Cheonmabanhwa-Tang, CBT) 2

jieact

H2H61.6 g)
3,000 m¢ EX ZekiFol SR/ 1,500 meok 8A 120 £74
7188t thg AYAZ oA E At § 5000 rpmOE 30 2
AXEZBINRCE T F rotary vacuum evaporator(EYELA,
Japan)ol] o] ZIt=5ETE & Freeze dryer(SFDSM 06, Korea) =
SEUZAIA 98 g(58 1591 %)S ALt
2) HEFEe Hal 71 o
CBT7} 24 X8 E &K regional cerebral blood flow, rCBF), x|
ot 5% X Z(pial arterial diameter, PAD) 2! H& l(mean
arterial blood pressure, MABP) H3lof} n|d Z-E71H-E LotE
7] 95k prostaglandin® 434 G401 cyclooxygenase A
indomethacin13)(IDN, 1 mg/kg, ip., Sigma 17378) Z12]1L cyclic
guanosine monophosphate(cGMP)9] 44 G491  guanylate
cyclase 93A|A| methylene bluel3)(MTB, 10 ug/kg, i.p., Sigma
MIL0)E KAA|SH S CBTS S5(0.01 ng/kg~100 mg/ke,
ip)E BCIg kS WSkEE 1CBE, PAD 1l MABPE T1S3} 2
o] 30 24 £Folirt
D =4 Hn ¥ 37

HEBEE stereotactic frame(DKI, US.A)oll THAIFIL &
EHE wel FIE @0l FEEE REAIR] £ bregmadl
4~6 mn &4, -2~1 mn Aol ZF 5~6 me FHE ==& Al
sisleins. ol £71e) $AS Anks el A Zuel B8
€ YXGIEE ElYrt Laser Doppler flowmeter(Transonic
Instrument, U.S.A.)& needle probe(ZlZ 0.8 m)E thel(FEY)
12 FHol 4&l0] E]E & stereotactic micromanipulators AL
dut sulo] ZAAEA ZHAZACE - SOF obY
% 49! protocolol] w2t CBTE £ (0.01 mg/kg~10.0 mg
ip)E Foid ThS ¥5lEE 1CBFE 30 B4 SE5IcH.
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cHEe

@ #AH FHE ZA
HEEEY ANE BEIRIE HHAAIIL FRE stereotactic
frameol| ILFAZ] The AEHE w2t FoE 2% & F=HZ
9] Wt B¢t vlE FH 0| saline-cooled drill(Dremel, USA)S
AHESI craniotomy(5x5 myE AlASIATE HAUN A FEe
BNl AARCEHN HAY FHE LEAI7|IL craniotomy
FAE dental acrylic@FE T % & dental acrylic mount<50]]
A} 719 polyethylene tube(= = BF-E, LIHA] ¢ 7= T4
uel E88)E o] Stk 1 ¥ dental acrylic{o]l 214 12
me] cover glassE ¥l cyanoacrylateE AME5I SA] WEA]
71 595 % 0,9 5 % COZ TFAIT] QIF HASUS PEA|
Zck ol F/RAS 882 ¢F 0.8 m¢, 18]l FAHYS 5~8
mHgE SAES SRITH.
01& HH A £ thE3 2o} : Na' 1565 mEq/ ¢,
K’ 295 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).

ol @ Zol F FHEE HRISHL 4
@ protocolol] W} CBTE ST (0.01 mg/kg~10.0 mg/kg, ip.)
E RS o ¥3lEs PAD(QIEA| 21E oF 35~45 m)& 30
24 Z2F3IGC 48 717 3¢ HElsle PADE Hi FE
&£ &%} video-microscopy B 1} width analyzer(Model C3161,
Hamamatsu Photonics, Japan)Z Al&6kd TV ZUE{o] LiER}
= g FHE video cassette recorder(S-VHS, Mitsubishi)ol] =
3 BES Ecit QAR MY 2lskArt.
@ Boagel Wil &5
A EE S urethane(750 mg/kg, i.p)2.E UIEAIZ] & A=
0] 37~38 TE |fAE 4 ULE heat pad?ol] EANE UFA|
k. CBT B& 55001 mg/kg~100 mg/kg ip)ol WE
MABP #Hal= 529 tESHol A% polyethylene tubeol]
8% pressure transducer(Grass, US.A)E Z8l0] MacLabi}t
Macintosh computerZ 7% data acquisition system2% 30

7 = 14
24 ZFFATH.

3. BAIAZ
CBTY] Fujoll thet d3A EAXEIS Student's paired
and/or unpaired t-testoll 9J5}%5 L, p-valuex 0.050]51Q1 A%

gt Fo8g ARSI,

EhEE

1. Indomethacin A A] & CBT R E HaElE FHEF 9 &

Fogl nixlE 231

1) CBT 20| E Hald =4 HEFEol plxl= a3
CBTE B & ¥i35lE rCBFY ZE71HE o

CBT RoE [AYUA &7M8 CBFE WETFLE 8HL
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cyclooxygenase®} SiA|AQ! IDNE HAX|¢r thg CBT FHZE
¥3lE rCBFE IDNZCOE 3i%ithFig. 1).

IDNg ™AX|st1 CBTE Ho5IAl LS w9 rCBFE
100.00£0.09 %z} 5191 & Wi, IDNS AAX|¢E & CBTE Srd
(0.01 mg/ke, 0.1 mg/ke, 1.0 mg/kg, 10.0 mg/ ke, i.p )2 FHIIHRE
Q] 1CBF wH3le= 22 101.08+£0.10 %, 102.92:0.10 %,
107.57£0.08 %, 122181010 %2 ST AEXCE SIHHUCE 1
2} IDNT9] rCBF ®iske thZ#9] rCBF HIlHD 74
(P<0.05)UA ZAHAUCL.

o1 ~@—CONT -~ IDN

J 0 & (] 1 10

CBT(me/kg)

%, changes of rCBF

Fig. 1. Effects of pretreatment with IDN on the CBT-induced
changed rCBF in normal rats. CBT : Gheonmabanhwa-Tang extract, IDN :
indomethacin(1 mg/keg, 1p.), CONT : CBT treated group O : After IDN treated but
CBT non-treated, group-measured during 30 min, 0.01, 0.1, 10, 100 : After IDN
treated and CBT(CO1 mg/kg, 01 mg/ke, 1.0 mg/ke, 100 mg/ke, 1.p) treated,
group-measured during 30 mim. * : Statistically significance compared with 0
group(* ; P€0.05) + : Statistically significance compared with Control group(+
P<0.05).

2) CBT BoE Hale et 59 AFo] v
CBT 26 & Qloll M3l PADS Z&8718<
o] CBT B8 /ALUA &&F PADE HHET
IDNE AXz|3} 12 CBT EolE #H3lE PAD 5
SIACHFig. 2). IDNS A X]SHL CBTE Foi5lAl
PADE 100.00:0.14 %} 313 ul, IDNE HAR]
S2r4(0.01 mg/kg, 0.1 mg/ke, 1.0 mg/ke, 10.0 mg/ ke, i.p) = —1*0:1
19S wie PAD @Wal= 747t 105.6540.12 %, 108.00:0.10 %,
116.97+0.12 %, 117.13:0.16 % T &% YEHOF ST 1
2Lt IDNFQ] PAD H3k= thR79 PAD Hslol Hish 7a4
(P<0.05)UA EE ATt
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Fig. 2. Effects of pretreatment with IDN on the CBT-induced
changed PAD in normal rats. Other legends are the same as Fig. 1. + :
Statistically significance compared with Control group(+ : P<0.05).

3) CBT 2cig wisle ol ojx|

= 53
CBTZ QI3 W3l MABPY Ag718E &

otE 7] #1561
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CBT 202 &7 MABPE R CE 811, IDNE HAX|§H
C}S CBT BEdE #H3lE PADE IDNZCE 51%CkFig. 3).
IDNS AXXGIL CBTE TosiAl QS uwle] MABPE
100.000.03 %Z} 519 wl, IDNg ZAXIgH & CBTE S%Y
(0.01 mg/ke, 0.1 mg/ke, 1.0 mg/ke, 10.0 mg/ke, ip)E FASITE
u]©) MABP ¥ gh= 747t 94.62+0.03 %, 95.83+0.03 %, 98.57+0.03
%, 109.28+0.04 %E AEHolAe FUAIHT ZLoHAeU &
o gl ZVE4E E7IE e 88 UeRirk 18 IDNZ
9] MABP ¥gh= tiZ79] MABP H3lo] HihAl ZAFRACt

136

~@—CONT —3- | DN

%, changes of MABP

3 §.91 0.1 1 ¢

CBT(mg/kg)

Fig. 3. Effects of pretreatment with IDN on the CBT-induced
changed MABP in normal rats. Other legends are the same as Fig. 1.

2. Methylene blue HX}%] 5 CBT 243 W3l Hagl#|9) u)
didshl vXl= g8

1) CBT £o& WHIld =4 HEFEA riXle g

CBTZ QI3 wzle rCBFO] ZkE7|HE Yotkr] {51

CBT 208 S9MYA E719 1CBFE AT 3,
guanylate cyclase® SAA Q) MTBE HA XS ths CBT Fo
Z H31¥ rCBFE MTBZ2E 3ttt (Fig. 4). MTBE HAR]S}
1 CBTE B#ABIX &2 wjel rCBFE 100.0010.10 %+ 514
g W, MTBE MAX|et & CBTE &24(0.01 ng/ke, 0.1 mg/ke,
1.0 mg/kg, 100 mg/ke, ip)=E FoI5IHME wi9] rCBF HSh= 2t
Z} 93.18+0.13 %, 98.67£0.19 %, 99.07+0.19 %, 111.25+0.17 %=
Z7bEQeh 8L MTB29] rCBF W8l th& 9] rCBF #i3}

of Hlgh FYH(P<0.05)UA ZAHATH

l

=@=(0NT =E=NTB

changes of

% ,

Cl=3 T(mg/lx;g)

Fig. 4. Effects of pretreatment with MTB on the CBT-induced
changed rCBF in normal rats. MTB : indomethacin(10 we/ke, i.p.), O : After
MTB treated and CBT non-treated, group-measured during 30 min, 001, 0.1, 10,
100 : After MTB treated and CBT(0.01 mg/ke, 0.1 mg/ke, 1.0 mg/ke, 10 mg/ke, 1.0)
treated, group-measured during 30 mim. Other legends are the same as Fig. 1. +
. Statistically significance compared with Control group(+ ; P{005).

2) CBT R E Hald HA% 9 AFol viXle g
CBT & Q15 HslE PADS ZHE7I1HE LotHr] A5l



of CBT 9 FASUA S712 PADE HZT2ZE 611,
MTBE TAMAIGH ot CBT RoE W3l PADE MTBFLE
BIiTHFig. 5).

MTBE HA A6} CBTE FEO&HA] AU}E w9 PADE
100.00+0.05 %z} 319E wl, MTBE HAX|ot & CBTE S
(0.01 mg/kg, 0.1 mg/keg, 1.0 mg/kg, 10.0 mg/kg, i.p. )= FAHSIAWl
9] PAD H3l= 212} 103.31£0.13 %, 111.56+0.11 %, 93.31+0.18
%, 83.10£0.21 %2 F&FR L, NETZY PAD Halo] dlsiA L

THEJTE

=@=(C0ONT <=ll=NTB

changes of

%,

CBT(mg/kg)

Fig. 5. Effects of pretreatment with MTB on the CBT-induced
changed PAD in normal rats. Other legends are the same as Fig. 1, 4.

3) CBT B2 ¥gld godehl nxls a3
CBTZ Q18] HalE MABPY #Hg71HE Lolky] Y5k
CBT B8 S94UA 718 MABPE U ZF O & 51, MTB
E AAMAE g CBT 592 H3FE MABPE MIBZ2Z 3}

(Fig. 6).

MTBE AAXGIL CBTE FA5HA RUS WO MABPE
100.00£0.05 %2} 35199E uwl, CBTE & (0.01 mg/ke, 0.1 mg/
ke, 1.0 mg/kg, 10.0 mg/ke, ip.) 0.0lmg/keE FOISIHE W9
MABP Bi3H= 22} 101.7940.04 %, 106.78+0.04 %, 114.82+0.06
%, 116.600.05 %= Z71=Ecth J2u MTBTS MABP 33}
T ETY MABP HElHCE ZATRCH

—=CONT =178

changes of M

S ,

a ot 91 i 1o

CBT(mg/kg)

Fig. 6. Effects of pretreatment with MTB on the CBT-induced
changed MABP in normal rats. Other legends are the same as Fig. 1, 4.
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HMAHLEHN Eao]

HUBIACH. olo] 2
29| gt )7
z O*xﬂxﬂ— AR #
g Bz 6‘} At i3k
ol Bojoles QRIE = €57 Mol @3 M 2ol
A Tri]ﬂ: prostaglandin 2! endothelium-derived relaxing
factor(EDRF) S0] Ued], dxi7EA €8zl EDRFEZEE
oxide(NO) Eol tt*™. NOE EHHT M Lt ¥ SollA]
£ constitutive NOS(cNOS)E £ &4l AHE31
Thi Az8d BAEZQ! «GMP k2 E7KI7IE SAldl 119
AEFLEN HHe OJHAI]= guanylate cyclaset. B34
21t1%®). Prostaglandin® renin-angiotensinA|ofl ZrE5H= oF
2 gne olgksle A8t BYe dekirle H8S
Ty, olziel Fueel Bolsks QAES AHY 4+ 9
OFZRE olg] 7IA7E U 1 BollAE MTB = GMPS] 4
daa IDN?'2
prostaglandin®] 284 401 cyclooxygenaseE &lsh= QFEO]
[

CBT7} PADE EFA7]E SAloll MABPE S7IAH2EN
rCBFE RAEUA BV ZE7I1dE 0‘0}E7l fJsiod
cyclooxygenase®] AAx|A|Q] IDNE HAX Xz & CBTE sk
Z Bd3 ot2 HaEkEE 1CBFE BE6IYTE CBT £ E {9
HAUA E7¥E 1CBF ¥3lE ETLE & wl IDNG HAHRIE
# CBTE Foigt 23} rCBF ¥H3le 5% JEXHCE S7HEU
oLl HERTECE RAGUA HaEAL, CBT B2 794
AA EZEE PAD HIlE tHRZOR & uf IDNE AANA|S &
CBTE Foi¢t @3 PAD Hele sk JEFCZE VUL
U 2T ECRE RAHJUA +&FHUT) CBT RoE Askol
Al FYEUA &7 MABP HZlE A7 CE & ) IDNg
TR XIGH & CBTE FHot 23 MABP Hgl= 5% QEHCE
FYAED 7 E0, R viaiAe BRI Ark olgsh
A= IDN RARNE dHE 0]YR]FIE cyclooxygenaseE A
FEE I o] sldEo HEJI i
82 O &, Bakalova £*70] 118} 09} 20| cyclooxygenase
ol ATl YZEct

£ C}E CBTY zZkg7]H0] UsAldl thsied Yol X}
guanylate cyclase®] AAx|AQl MTBE HAX|gH & CBTE S
HE 203 T2 WalEE rCBFE ZEGIGTE CBT S Z &
HUA &7 1CBF Mgl O E & m) MTBE FRIX]
3 % CBTE %0i3t 23 ATEC FALUA ZAHUL,
CBT 508 H3lE PADE X 2O E & uf MTBE AR Xt
S CBTE F4igh 23} PAD Hile AETAl sk AEH0E
FE R et T/HX'TLED}—"— HAERPIL, LEEE TSNS
T 9&EH FEAIEHE #55ATE
girdst @9}:0] EE JEHCE FIt E2 Tl

Uz IR 3 2 o Ixk9 CBT7
DEAY HA 9 fF0] Vieht 2 4
T3] ai4do] 7t
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KR4 LE0] MIEME OIS B MR/ 1288 #Eol viX= B8

SR TIE 71Fol Qg ZAQIAE E0ISIUA 4O F PAD ¥
slof vt 78 ALSFHOE MPe Holrt. CBT R E uUEs
oAl FAYRUA E718 MABPY] Hglg tiETCE & uf
MTBE HAR|S & CBTE FG$t At MABP H3lk= 5% ©
EXFo g FM BT EVIEIR L tiET HlslA e Z2AEA
T} o] ke Shin 5%0] MTB HXX| 2 rCBF7} 24
= A2 «GMPY] Y4 F 401 guanylate cyclase@} 0] rt
Bagh nlet 2 ROE CBTY ZE7IH S cyclooxygenase2}
7 guanylate cyclaseQT #E0] U= ASE YAHTE

Ny
rf

2 FREHBO 58
s 2459 %@Q@-@ﬂg oA DN}

Indomethacm»— X%X-]x] k=3 @/8%5_501] F+EEe ¥
oot d3}, K+EE Fo&E S7IEAE rCBF ¥ PAD #H3l=
FIEUA ZAFERIL, S7ERE MABP Hgk= 2
Methylene blueZE DA X8 & BHEE KMLHES B3}
A, KiLEE 592 571530 rCBF ¥l %91’89}7“

AR, BAEAE PAD Hgle £55HU0M, E71EHA
MABP #isk= ZAFIUTT o]0 23 KR4 5 cyclooxygenase

@} guanylate cyclaseo] P&HE v]A HERHEY HEE 74
AldozM ol Zell S8 + US AR 7tigch
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