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A Mechanism Study of Geopungdodam-tang
on the Change of Cerebral Blood Flow in Rats

Jeong Suk Song, Hyun Woo Jeong*

Departments of pathology, College of Oriental Medicine, Dongshin University

Geopungdodam-tang(GDT) have been used in oriental medicine for many centuries as a therapeutic agent of
apoplexy. The mechanism of GDT on the cerebral blobd flow is not known. The purpose of this Study was to
investigate effects of GDT on the pial arterial diameter and action mechanism of GDT-induced increased regional
cerebral blood flow(rCBF). The changes of regional cerebral blood flow(rCBF) was determinated by Laser-Doppler
Flowmetry(LDF), and the changes of pial arterial diameter were determinated by video microscopy methods and video

analyzer. The results were as follows ; 1.

Pial arterial diameter was significantly increased by GDT in a

dose-dependent manner. 2. Pretreatment with L-NNA significantly inhibited GDT induced increased rCBF. 3.
Pretreatment with methylene blue significantly inhibited GDT induced increased rCBF. 4. Pretreatment with
indomethacin inhibited GDT induced increased rCBF. These results suggest that GDT causes a diverse response of
cerebral hemodynamics(rCBF and pial arterial diameter). The cerebral hemodynamics is also mediated by nitric oxide
synthase, cyclic GMP(guanylyl cyclase) and prostaglandin(cyclooxygenase).

Key words : Geopungdodam-tang(# R #/%5), pial arterial diameter, regional cerebral blood flow(rCBF), L-NNA,

methylene blue, indomethacin.
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Synthase(NOS)Q] A& &Q! L-NNA(N w -nitro-L-argirinine, 1mg/
kg, 1v.), cyclic GMP(cGMP)Q] 384 §AQ! guanylyl cyclaseQ]
AH K methylene blue(10mg/kg, iv.), I2]1 prostaglandin®
A FAQ! cyclooxygenase®] S| A indomethacin(3mg/ kg, i.v.)
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Table 1. Prescription of Geopungdodam-tang

BREY 5 B 3 229
+ TN Pinelliae Rhizoma 750
wm Eff Arisaematis Rhizoma 375
LA Aurantii Fructus 375
ARE Poria 375
B K Citri Pericarpium 375
¥ =B Glycyrrhizae Radix 375
* B Zingiberis Rhizoma Recens 37
® & Notopterygii Rhizoma 375
=] i Atractylodis macroephalae Rhizoma 375
2 2 375

2. B =A

BRERE 2HE(75.0g)E 3,000m EX EciiIol 5F
4 150009} & ol 12027 713l T2 HENHE A2
AWet ¥ 5000rpmCE 3087 YIAEEIZI(VS 6000CEN, vision,
Korea)Z QI41E2Ig+ & rotary vacuum evaporator (EYELA,
Japanjol WOl ZRHEEA 559 75nl(g/)S THEXUCH
3. HuEY 57 vs 587

SEY T8 3ol H4 FAFE AL HARSH(HE
Al AF o B~45m)Q AF HEE AN FEE 5T
video microscopye3 3} video analyzer(Model C3161, Hamamatsu
Photonics)E AFEGI A AEB7)171EQ AL FFoMHA TV
moniterol] JER = EHEAE video cassette recorder(S-VHS,
Mitsubishijoll =361 FATH7H E QAR G &RIGIATE

4. FoEFY 587

EEE stereotactic frameol] A7 BEHE wil T
g ENdle] 582 &A1Y F bregmad) 4~6m 4}, -2~1
mn Fgoll A1E 5~6m2] craniotomyE AlYSINTE olul FAZ
o FAE H§ o €A Fue] £8€g UAES I

Laser Doppler Flowmetry(LDF, Transonic Instrument, US.A))
& needle probe(ZZ 0.8m)E UH=(FEE)TZE FHol| $2)0)
FTE stereotactic micromanipulatorE A}E35H] HEuhEm]
ZAAEA ZEABRICL GEAIRE 3¢ oFAIRD & 48 protocol
ofl w2} regional Cerebral Blood Flow(rCBF)& Z&3ICH

5 28718

EREREC] FAXEFE vl AEVNHE Holslri
235}d NOS9| AAAIQ! L-NNA(1mg/kg, iv.), cGMPY] MM F
4Q] guanylyl cyclase®] A methylene blue(10mg/kg, i.v.),
J2]al prostaglandin®] 44§01 cyclooxygenase®] ||
indomethacin(3mg/kg, i.v.)& AR & BRERES ST
(0.01~100mg/kg) = FWH FoIg T 0ESY HSHE
rCBFE #ABICE

6. EARz®
EA Mgl Student’s paired and/or unpaired t-testoll 9|3}
Bom, p-valuegto] 0.050181Q1 ALaut FAHE QIFEINC)

2944

1 #BREREC] MIESRS ER viXls HEad

29 HAUESH 27 Wl viie BREREY a7
&) Asd SEE(0.01~100ng/ke) 2 BT Foid
HilElE HdusHy ZYE BEBINTHFg. 1). EERK
2 ROt B HUSE HAUSY 7|HAF 41.80+3.90
S 10000(%)F ERIBIBE W, HEEKE 00le/keS F
SIBE mE 10478+125(%), 0lmg/kgS FA5IHNE w=
11491£3.74(%), 10ng/keS FOFNAES W 122.01£684(%),
10.0mg/ ke S FASINS WE 136.92+1278(%) 2 STl Y&
AFo| &Rt 11 F #AEKE 10.0ng/keS T8 &)
T2 HETol Blsle FAE(P<0.0N)JA SETUCE

o niw

%, Change of pial
arterial diameter

GDT(mg/kg, i.v.)

Fig. 1. Effects of GDT on the pial arterial diameter. GDT :
Geopungdodam-tang extract Normal : GDT non-treated group. 001 : GDT 001ne/
ke(iv.) treated group. 0.1 : GDT 0.1me/ke(iv) treated group. 1.0 : GDT 1.0mg/ke(iv)
treated group. 100 : GDT 10.0mg/ke(iv) treated group. ~: Statistically significance
compared with control group(™ : P{0.01).
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RREKEC] AR B B niXs 718d+

89 FAHERH nlxlE #HREREBY 2gS FH5t
7] 2151l NOS AAAQl L-NNAE FAX|T & HRERES

SEH001~100me/ke) 2 FoISH THS WBlEE FAHYRY

2 PDEBINCHFg 2). BRAEKES Tos7Id SBY F4x
EETE 100.00(%)E ERISIFE W, BRERBS Foist Hd
B2 FAaYEFHS 5TE Fod wizl 102.98+0.07(%),
138.20+0.04(%), 132.00+0.07(%), 129.800.13(%) 2 Z7}S ATk
I8} L-NNAE ARG AEEe ZAHEFES BREK
B 2oLy E7184E 93.79:10.09(%), 86.19+0.13(%), 80.29
+0.13(%), 80.05+0.14(%)E ZAZEIUCh E3) 0.1mg/keg(P<0.05),
1.0mg/ kg(P<0.01), 10.0mg/ke(P<0.05)S £0igh AHMF S L-NNA
£ AAXGA LT #BRERZTS Fosld S71EdE =24
HEFHED FAHJIA AAEAC

BGOT CIL-NNAHGDT

%, Change of rCBF

GDT(mg/kg, i.v.)
Fig. 2. Effects of pretreatment with L-NNA on the GDT-induced
rCBF in rats. L-NNA : N. -nitro- -argirinine, 1mg/ke. Lv. Other legends are the
same as Fig. 1. ~: Statistically significance compared with GDT treated group(* :
P(0.05, ™ : P{OOY). :

3. Guanylyl cyclase IMHIE FIRE % BREREB0) BT
Boll vzl 2E71R

BE9 IaEFYd vIXe BBEKES 2H8e Yot
7] $I5kd GMPS] WM EAQl guanylyl cyclased] CIFIA
methylene blueE AXNX|TH & BREBRES 55'E(0.01~10.0mg
/ke) 2 Foigt b MElE s SAEREe BEGIIrHFg. 3).

®GoT CIHTB+GDT

140

120}

%, Change of rCBF

1
GDT(mg/kg, i.v.)
Fig. 3. Effects of pretreatment with MTB on the GDT-induced rCBF
in rats. MTB : methylene blue, 10mg/ke, iv. Other legends are the same as Fig.
1. * : Statistically significance compared with GDT treated group(* : P<0.05).

HERERES Fos7Id 5EY FoNHEFEES 100.00(%)
Z gRIBIFE W, BRERES Fot GUSEY ILoHER
22 =Ty Eoo wiel 102.9810.07(%), 138.20+0.04(%),

132.00£0.07(%), 129.80+0.13(%) 2 &7IEIC). I24Lt methylene
blueZ HARIT AE T FALHERET M5k Fol4A) 9166
+£0.06(%), 96.66 =0.06(%) 2 E7}5= S LEMITIZI 155
E0jA] 93.38+0.08(%), 91.45+0.10(%)E ZAHJLE E3F] 0.01
mg/ kg(P<0.05), 0.1mg/kg(P<0.05)& Foigh AT methylene
blueE FTAXIGIA L1 HREEETE Folsld &71EHRE
ZaHAEREIEC FALUA Z4a=HAT

4. Cyclooxygenase %% RipR#E & BEEKEEFEO] BATHH LT
Bol njxle 2E717

SEY maXERE vk #AEKES 288 TYst
7] 98} prostaglandin®| A4 4] cyclooxygenase] A1) x|
indomethacin® HX %8l & gRERES 5TH(0.01~10.0mg
/kO)Z Foi§t 7 HdlElE 24 RES BESIATHFg 4).
HEREEES FooVId S8 FaHERES 100.00(%)2
MBS W, #RERES 5o §UEEY =oMERY
2 =5y Eojo) wha} 102.9820.07(%), 138.20+0.04(%), 132.00
+0.07(%), 129.80+0.13(%)Z &7I=Uct. 8L} indomethacin
2 FAXS AT 2oHERYS AsT FojA] 87.97+
0.15(%), 8335+0.19(%)2 ZAEC IBE SciAlols 8448
+0.18(%), 97.17£0.14(%) 2 E71=IQct

®GDT 1 [DM+GDT

%, Change of rCBF

0 0.01 0.1 1. ) 10““
GDT(mg/kg, i.v.)
Fig. 4. Effects of pretreatment with IDM on the GDT-induced rCBF
in rats. IDM : indomethacin, 3me/ke, iv. Other legends are the same as Fig. !
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E 7WIS AR, ol #ER - ARIEAIT e BEE slEhsio
EERE - [ES - BHBmo el ARIHNE FmA7),
Lo MRRAIT = (e uhetslol (LRIERES kb e R
A BOERKRES So] Z|FH0] F71 He 58 S0 A8
So] PO, beagge g o)y, 8@ £ 43
of oI5t 4, 89 i, FUAAGIE QIS Hagay, 8
HHZQ) Hal, g Eigo) g, gHdEe 57 B ¢
nlghe AR Sl18d HYEE, 344 HYE, £84 H¥EH
TEAH HyPsoz Buct). HERe By 700~840m}
27 =, viek HERYY Ao RiagSA] Leht
© SI8d HAgo] wig F2ols UERE AT A
Sl @2 651 HEHS Y2 SalE L, a9 gl
gl AXEE ERHSS ENTNIEZOA FElHE
Prostaglandin, Endothelium-derived relaxing factor(EDRF) 50|
AeH, SM7A LEZ] EDRF= nitric oxide(NO) E0] Urt
. NOt of] A71uolA B WESE Sl ik )
N2ZZ constitutive NOS(cNOS)S} inducible NOS(NOS) 2%
F7} A2, 0] & (NOSE Ca”’ JEHOZ FBNME Y
oA wARCF?. ®§ (NOSE guanylyl cyclase?] #4318
Hold EAaThH GMPUE S7TKIFLEAN S aldEu
Eamzle) BA SRS dHAIA Edo|aaE - goxd
g - @atlo] O3 @HE AAEE S gyttt 18 o
ol Tier cNOS7t BHAEIR] RatA HH ddol £55H Fof
22 @Yol A5k B, HE RS njxE dekxg
ATE AHEE AEETS 298 AL, rEw?
o BAFYE ITUZ A5E8AY GMPY WHFEAQ
guanylyl cyclase 712] 1 NO9Q| gH5 G40 BASKH FaHE R
ZFE EZ/KIICL RUERon, BEKE 2 1 mikAE ol gt
ATBolAE WkEo] IXNESOH ERE 0 fAsH A8
g 4 0l EEEKEY0] INEE SNy 288 4
Aol &8 o FE Eol vXE BEE W 1 7]
A5 EH0M BB 2 Yol &S U WRES, 8
ol Hal7t IS Wie RERE W BHREKES, 8ol A
ok e HREREC] FAE AYO] Hu=ATE =3 B
B2 1 mkAEY AE71H dTEE BRES AE82 «GMP
9 WHEAQ) guanylyl cyclase W NOSS} VARV 1, JEFH
KB 82 NOS9 44 W prostaglandin®] HHF A0
cyclooxygenase$} B&E0] JX T 1 FAXE 5] GMPY
WHFAQ guanylyl cyclased} 71 TEECILY, BREHE
2 GMPQ] Y FAQ] guanylyl cyclase ¥ prostaglanding} 3§
HFE4Q cyclooxygenase E3} BEF O] AU BIEIR
o I3 HRSYE 2|38 FE Uehd d AREHE #
RE%EC A7E BHRKIKERS 7K1tk H10 Al
2 ¥ ol g A 871H & Wl g oA HE 4 Rl
t}. ololl AAR= WAl 28vhILE AZinHg AL 4 vkg
ol LIk, S|4dE SFFHCE Ve P #ESR
2ol ARSETh: Aol 2lsle] EERBECRE Q8 B8 =
2XEREY HET HutEmol 21g Halol A3t AKX E

QoI I, HEASKRBSE QA 71 FAaNERE0] ojush
718l 3 Uehd AQAAE &QIGHLAL NOSY ARl
L-NNA, <GMP9)] 284 §4-0] guanylyl cyclase®] A& methylene
blue 2] prostaglandin®] 434 §4-Q! cyclooxygenase®} oAl}
A indomethacin€ HAX|$F & EAEKES 512(0.01~10.0
ng/ke)E U Foglo] HilEe IoXERTS BEIY
ot HHuEy Y2 wREKREY Fosr 7SS &
AHJLL, I § #EEKE 100ng/ke€ FAYUE W 7N
(P<0.0HAA SFHUTE HYF(CBF= HAFMEIZSHUY-
o EU)/ HEBHGCE Ve 4 AsH, HIFLS
BT SUAR L) vizishL HEBNGS €9 F, HE
B9 Zolo] Hig HEBHZY 4500 vmIEHIBTY?. F, »
RE EUN HEBRZY 4500 ujzIsk) B2 & 570
HIR BAERELE SUEAY FoHERY2 2 drert
o] XdutEuo] ANFo] AFE2EN SUIHJUTL YAt
BEBKE F05 S7EAY SoxERYo] ojdst A871™
ol 98 AQUAE ERIGILA L-NNA, methylene blue,
indomethacing AAMX|TH A3} L5 #RBKECE 715U
© SAHERES ZAaFA F, PRI ZA FElE o
o] #Hogk= NOS9| AAAQl L-NNAE HAXISH 23
HESKE FosTrl S7ESE RAGUs 2L FEgE H
AL, SBUOILHALE - EUZFELE - 4Tl AT EHE A
A8 52 uHthe «GMPY WHHEAQ! guanylyl cyclased] o
HA methylene blueE BAXE M NEL FoA] S7i5
ot A5k RoAl FO8AE ZadYE vERMUTE E$
HHO|AEIEo]  BAGHE  prostaglandin®] A F A0
cyclooxygenase®] AR indomethacin®'g HAXNS W
AsE A4 dasicpt A5k Ro4] SVl e e v
ERARIEY. 0|2 Hot RBMRES 2H871H2 NOS, <GMPY
YHEAQ  guanylyl cyclase 2! prostaglanding|
cyclooxygenase®} #@0] Ho| HEHE SAIL2ZN 4
HEFEE E/KIT ARLE #WHEnh I8 I BdME
cGMPQ] 44§40l guanylyl cyclase®} 71AF B20] e A
S 47%nt ol2igl ZHER VR E o RABKES &
87188 WRB 287107, mrEKR 2187187, 18
I JESEKRRS 38718% 3k g2l NOS, GMPY] 44§
209l guanylyl cyclase Z12]31 prostaglandin® 44 F 49
cyclooxygenase St #0iglo] Eolols FHSIAIY HEHS
SAMNHLEN FaHERYE STKII RE 448t
J%7] ol thERA R 1 7ividoel et AHg71™o) gt
A AE ¢ 5 AUk

a4 &

BREKEC] XAusw ] AFd njile ek #ESRK
BRZ odl E7HEAE SF4HERYY AE7IRE W) ALAL
L-NNA, methylene blue, indomethacing AR5t & H3lz|=
SRS D AN, RRBRES sk J&d Hd
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