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Mechanism Study of Cheonmabanhwa-Tang on the

Cerebral Ischemia in Rats
- Focusing arround Improvement in Changes of Cerebral Hemodynamics -

Gi Ho Yang', Geum Soo Lee', Young Kun Kim', Hyun Woo Jeong™, Gye Yeop Kim',
Byung Gwan Jeon?, Won Suk Lee®

1:College of Oriental Medicine, Dongshin University, 2. Department of Environmental Engineering, Dongshin University,
3. Department of Phamachology, Callege of Medicine, Busan University

Cheonmabanhwa-Tang(CBT) has been used in the Oriental Medicine for many centuries as a therapeutic agent
for dizziness due to Poong-Dam. This Study was designed to investigate the mechanism of Prescription on cerebral
hemodynamics [regional cerebral blood flow(rCBF) and plal arterial diameter(PAD)] in cerebral ischemia rats. The
results in cerebral ischemic rats were as follows : Both rCBF and PAD were significantly and stably increased by CBT
(10 mgfkg, i.p.) during the period of cerebral reperfusion, which contrasted with the findings of rapid and marked
increase in control group. Pretreatment with indomethacin(1 mg/kg, i.p.), an inhibitor of cyclooxygenase significantly but
unstably increased the CBT-induced increases in PAD as well as rCBF during the period of cerebral reperfusion.
Pretreatment with methylene blue(10 wg/ke, i.p.), an inhibitor of guanylate cyclase significantly but unstably increased
the CBT-induced increases in PAD as well as rCBF during 150 minutes of cerebral reperfusion, but decreased stably
the CBT-induced increases in rCBF and PAD after 180 minutes of cerebral reperfusion. In conclusion, the present
authors thought that CBT caused effect on cerebral hemodynamics via mediation of cyclooxygenase.

Key words : Cheonmabanhwa-Tang, regional cerebral blood flow, pial arterial diameter, cerebral ischemia,
cyclooxygenase, methylene blue
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Table 1. Prescription of Cheonmabanhwa-Tang(CBT)

Herbal Name Quantity(g)
A Gastrodiae Rhizoma 4000
4R Pinelhae Rhizoma 4000
%K Auranti nobilis Pericarpium 2800
4 &8 Bupleuri Radix 2800
HEEY Scutellariae Radix 2000
aEE Poria 2000
57 # Peucedan Radix 2.000
b=} Glycyrrhizae Radix 2000
® OE Coptidis Rhizoma 1.200
£ B Zingibens Rnizoma Recens 8,000
Totahty 30.800
2. gapH

1) AN ZA

K+ E B (Cheonmabanhwa-Tang, CBT) 2 & E&H61.6 g)
2 3000 m¢ X EetiFol SRS 1,500 e} 24 120 23F
7185 thg dYN s oA E oAet H 5000 rpmOF 30 £
7 AXMEZBINTE O & rotary vacuum evaporator(EYELA,
Japanjoll o] Z}Qh=E3) 5 Freeze dryer(SFDSM 06, Korea) &
SHAFAA 98 g(+E8 1591 %)2 LUk

2) HEFEE HEol viAle Asr1d B
(1) Hsig Hey 2 [k

HHEe "el 2eg |9 del AlBsle SusEYy
(middle cerebral artery, MCA) H4H & ol &351% ) Hel) gl
2 Longa E9] wiPol ulz} 859 £ZEWI AHSHE 4
I5HL W - AU BAECERE E SHUE 94 s
Sl 3-0 TP E LU E BEEALE AUE2EN MCA 714
HAABIFCE 2 A1 & WE Sl A=l Qe ¢
UZE STAIE MCA JIMEERE AAN E228 89
FAIR
=4 HEFE HE njXe 2E7A wE
HE Hell FEE |zl A8 protocolol] whl
prostaglandin® #4384 g A Ql cyclooxygenase &} A
indomethacinl(’)(l mg/kg, ip., Sigma 17378) 12| cyclic
guanosine monophosphate(cGMP)?] 44 G401 guanylate
cyclase 93| %] methylene blue'”(10 ug/ke, i.p., Sigma M9140)E
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HRRSr & YGT(10 mg/ke, ip)E FOI5ILE EFE stereotaxic

frame(DKI, US.A)ol THAY) T ENES wet 5112 EMsh

o FHIE LEA17! & bregma®l 4~6 mn S}, 2~1 mn A}
3Ch oluf FAEY F
Al

ol 214 5~6 m9 FHE sEg ABK
AE ek oA A dHel 288 YASHES GIUTt Laser
Doppler flowmeter (Transonic Instrument, US.A)E needle
probe(21d 08 m)E y(FFH)uld EH FZo] HLE
stereotactic micromanipulatorg A28l HEEt SWol) FAIA
B ZHAEL LBAIR S0 QFEAIT] % WEIZYO| 1CBF
€ EHH Z2¥ 7 2 A7 BHS U2 E@R/RE MBFAA ©WE
ElE AN 8 7 e (regional cerebral blood flow, 1CBF)E 4 A]
7

2 BEBGN.

O(I

BF9 AAE BAE HBAIIL FREE stereotaxic
frameo] LHAZ] hg BS54 E uigt FIE NS & FAZ
9] #t 2t u|& T3 Zof saline-cooled drill(Dremel, USA)S
AFESl craniotomy(5x5 nm)E AJ@SINCE ALY A FE
MGl AASECEN HAw FHE L-FA17]1L, craniotomy
FE dental acrylicCFE EBI% &
Al 719] polyethylene tube(F 7= BF-E, LFHA] ¢ A= F7)
Uit SE)E 4o =t 11 % dental acrylic®lo) AE 12
9] cover glassE E1L cyanoacrylateZ ALE3Id HA] WEA]
U EZ 9B %095 % COE ZFRIT Q1F HHPHE UFA
Zict olul F7HES 84 oF 08 m, L2 FMAYLE 5~8
mHgE FAEZ 5l 91F HH4u0 24 ey 2
T} : Na® 1565 mEq/ ¢, K* 295 mEq/ ¢, Ca** 2.5 mEq/ ¢
Mg? 133 mEq/ ¢, CI' 1387 mEq/ ¢, HCOs 246 mEq/ ¢,
dextrose 66.5 mg/d¢ % urea 40.2 mg/d¢(pH 7.35~7.40).
@) Hdnt =S R HE pjx= 287" BE

7] “,ﬂ:,h/} o] Ffl FIREE LGRS T HoiE Hel =Y
€ FaRIZ F 448 protocolo] wh} indomethacin'® 1} methylene
blue”E ARX|St & YGT(10 ng/kg, ip)S SHBIHTE A87)7}
SohHEIElE HE EWEVEAIC) A1 oF 17314135 m)e] A4
(pial arterial diameter, PAD)2 el 2E 542 2 A7} EFE A
BFRAA HETE PADE 4 A7 ZHsI00) €3 B2 uld 5
NEE &P video-microscopy BRH3 width analyzer(Model
(3161, Hamamatsu Photonics, Japan)g& AHZ01d TV monitoro]] Lt
EhbE @3 4 video cassette recorder(S-VHS, Mitsubishi)ol]
=3 HES FACE WaAuict iy 2olsiar

dental acrylic mount<30]]

3. EARAE

YGTY Gl thet EAAT]= Student's paired and/or
unpaired t-testo] 913131, p-valuel= 0.05 0131 ALt F
gy e clEEIIE,

A g
1. CBT7} Hold He) ol Mojske Wao| nixls et
CBT(10 mg/ke, ip. )7} HE-MBF S0l H3lg Hel &2
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Table 2. Changes of CBT on the physiological parameters in
cerebrat ischemic rats

Rectal
. MABP  HR Pa0;  PaC0;
Groups mmig oem "M amrgy i) femperaiure
Caortrol

Before 1schemia 10922 411214 743002 82+2  44x1 370202
©onroafter ischemia '08£3 420215 TM42002 8243 44+2 37302
& e after reperfusion 107£5 411412 TA3¥002 83+3 43+ 372407

.......... o

Before ischemia 1104 415273 7422000 8943 4222 37102
tonrogter ischemia 1075 420£12 743003 82+2 4431 370%02
¢ o oaler reperfusion 1074 414%14 741003 822 431 37404

et are expressed as meansSE PaQ. ¢ parial pressure of oxygen n arenal blood,
“aC0. + parval pressure of carpon diowde n arenal blood. MABP : mean arienal
€000 Dressure, HA ¢ near! rae.
2. Indomethacin A& x] & CBT
B FE9] HERAS) njxl=
1) CBT Foix ¥HE MUE 4 HygKol nixle 834
el e 2@ (CBF ME 7Ho) v]fl CBTY 2Hg7)
& dotir] LAl H1E Yefoll4] CBT £oiZ FANUL
Hog AUE CBFE A4ETOE ol IDNE HARG

E ¥E IE Hd

e

|

fol 4w

o
S

4y

L

B
0%

T

F W51 Wil Y8 99T e CBTE RoE Hald-n)
7 Fo] HMEY CBFE IDNTOR 519 chHFig. 1).

IDNE FRAXGL CBTE BFo5HA @2 BUE39) rCBF
15 100.0020.03 %2} 3I92 wl, IDNE ARAIEH & CBTE 2o
S =6E Hey 2y IDNFY «CBF HE2 H5E 2 A]Z B¢t
7Y} 41.25+0.12 %, 39.90+0.12 %, 36.62:0.05 %, 39.69+0.12 %=
ADE QT ABE B 1 A7 S0l 232} 139.40:0.09 %o}
1524810.09 %2 B S S7HHE BT o]F AlBF 1 4]
7 ZRE9 IDNZQ] rCBF HES 143.08:0.77 %, 136.95:0.06
%, 129.70£0.09 %, 129.65:0.08 %, 128.89+0.10 %, 107.80+0.07 %
Z E4aSRrt 28k IDNES] rCBE WE S 47 o] otEH
¢! rCBF MERT} S94(P<0.0)UH BorE3s Zralua
LIERA R
2) CBT RoZ & /MAE dHdu 8% AZof nixl= g3t

=518 el BEo] PAD ®E 7ol wid CBTY A7)
15 Yot 1ale] HAE deola] CBT o2 faldlz
YEHOR AE PADE HUEFZLE 5l IDNE HARISH
Z x5lE Hel ZEe Sl Tig CBTE FolE Hsidd -
25 Zof ST PADE IDNTE 2R gBciFig. 2).

IDNG @ARIBHL CBTE 2o8lA] ¢4 Hi85g PAD
1% 100001010 %2} 51538 ), IDNS AR5 & CBT= &g
o xX5lE We HE IDNEY PAD HER =§d 2 A7 8¢
742} 56.20+0.04 %, 58.20:0.10 %, 54.23:0.11 %, 57.6620.12 %

[

Ju
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¢

LA - BEE - olgM

FEEI, MEPF 150 2 E7XE IDNTE PAD BE0) 74z}
104374012 %, 10537014 %, 110.53+0.11 %, 109.67:0.10 %,
110.64£0.09 %% EQHESIA RPN oU AR 180 ¥ =17
B 110112012 %, 108.7740.12 %, 106.6810.12 %= $&EF
Ll IDNT O PAD W32 UEa9 QHEAQ] PAD HERT &
ey Sale LEREICEH

1 - ——ample eI

S

%, changes of tCBF

1t 0y i & 2 o8 £ &5 $ i5 5 58 a
Timethr)
Fig. 1. Effects of pretreatment with IDN on the CBT-induced
changed rCBF response in cerebral ischemic rats. Sample : After
caused MCAQ, CBTUI0 me/ke, () treated group. DN : after pretreatment with
indomethacini! me/ke, 10) In normal rats, CBT(10 me/ke, 1.0 freated group atter

MCAO & min. (CBF : regional cerebral blood flow. + ; Statistically significance
compared with Sample group{+ +  P(O0Y).

e [ G e 16 el | [

120 MCAD
1

T
Reperfusion

%, changes of PAD

-5 i a5 1 18 z 5 3 35 4 4.5 5 55 €
Tim e(hr}

Fig. 2. Effects of pretreatment with IDN on the CBT-induced
changed PAD response in cerebral ischemic rats. PAD : pial arterial
diameter. Gther legends are the same as Fig, 1.

3. Methylene blue HAA] & CBT 502 HE MUFE L5

HER Relof vlXle g3

1) CBT R #E 74 24 HEEgo) ujil= g3
=518 Wl ZY9 1CBF HE /4ol olE CBTS| 287

g gotE7] 5k =8E YA CBT Bo R |89

CHEH B JNH¥ (CBFE 4828 5k, MTBE HAA|EH

ol

gk

7 A58 ge) FgE 27 e CBTE B E d&g-M

F 3o HEE 1(BFE MTBZ 22 819 CHFig. 3). MTBE A
AFEL CBTE Soislx 22 A48179] rCBFE 100.00:0.06
%2} Sl wl, MTBZ AR & CBTE F9%h H5d Wl
el MTBZ9} rCBF BIES Y&|1E 2 A7+ E¢F 212} 434620.10
%, 37.69:0.08 %, 42.16+0.11 %, 41.28+0.14 % &2 R L, A
TF = 1 A1 30 BEEQols 242} 108.79£0.06 %, 129.20+0.06
%, 137.85:007 %5 EOMEE ZWIENE HRout AT A1
o] AE wiet MTBTQ) rCBF HES zHz}t 130.8240.07 %3}

My o
o
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K Ho] frgmel o

120.38+0.06 %25 ZF7] AJZlElo] BT £ 2 2171 30 &5
Bl MTBZ9] rCBF HE0] Zhzt 102392013 %, 100.87+0.12 %,
94.13:0.11 %2 ZHAERICk MTBZ9] rCBF HES ABEA] 4
&0l QFEAQ! rCBF E0] BIE B ((P<0.05)A 20vE
& HEE LIERANRIC)

140 ~4—Zamyple —e—14TR + *

MCAO
i

%, changes of rCBF

-85 @ 0.5 1 15 4 25 3 35 4 45 5 59 &
Time(hr)

Fig. 3. Effects of pretreatment with MTB on the CBT-induced
changed rCBF response in cerebral ischemic rats. MTR : Affer
prefreatment with methylene plue10 ug/ke, 103 In normal rats, CBTHUO me/ ke, 1.0.)
freated group after MCAO 5 mm. Other legends are the same as Fig. 1. +
Statstically significance compared with Sample groupt+  P(O.05).

2) CBT RUE HE /NR HAL 89 KZo) nlijs gu

Held el 2E9) PAD HE 7ol ujA CBTY 287
12 ol ] sk HatE AEio)A] CBT Roig S9401
SHOE 7E PADE UEFCR 5h1, MIBE QARG
e Hr eSS F24)7) ke CBTE 5o HEE-A)
7 Fof HEH PADE MTBZOE SIZTHFg. 4).

MTBE HAAIGLD CBTE FoialR) %2 BH4E79 PAD
100.00+0.14 %2} 319 & ul, MTBE HAA5 & CBTE &
g X5 Hel 28 MTBSl PAD HES Hald 2 417 B¢t
+2t 55.71£0.07 %, 50.92:0.16 %, 55.07+0.04 %, 52.81+0.10 %%
FEHQA, MUF Foll= ZHZF 96.74+0.13 %, 104.58:0.12 %,
102284013 %, 102.10+0.12 %, 100.06+0.13 %, 98.22+0.13 %,
93.42:0.08 %, 9214+013 %E MTBZS PAD ®E0] 21X
G Z4FEATE MTBES PAD REE ATBR] 4339
GrEAQl PAD HMESHULT BS FYQP<0ONUA SHEH
oz vehdrt

= r2 o

el Cd‘ﬂ

J\l

)

——Sampe -——e—MTB

140

128

g

%, changes of PAD

-05 0 g5 L ls 2 25 3 38 4 45 5 &5 &
Timelhr}
Fig. 4. Effects of pretreatment with MTB on the CBT-induced
changed PAD response in cerebral ischemic rats. Other lsgends are the

same as Fig. 2, 3. + : Statistically sigmificance compared with Sample group(+ +
P00,
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