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Mechanism of Jaeumgenby-tang adding Aurantii Fructus - Gastrodae
Rhizoma on the Improvement and Changes of Cerebral Hemodynamics

Gwang Mo Im, Choul Hoon Park, Hyun Woo Jeong*

Department of Pathology, College of Oriental Medicine, Dongshin University

Jaesumgenby-tang(JGT) have been used in oriental medicine for many centuries as a therapeutic agent of vertigo
caused by deficiency of gi() and blood(m). Effect of Aurantii Fructus(AF) take off the phlegm by promoting the
circulation of gi, Gastrodae Rhizoma(GR) has effects treating for headache, vertigo by calming the liver and
suppressing hyperactivity of the liver-yang(f$). And, We reported that JGT adding AF - GR extract(JGTAG) was
significantly increased regional cerebral blood flow(rCBF) by dilating pial arterial diameter(PAD). Therefor we designed
to investigate whether JGTAG is mediated by adrenergic f-receptor, cyclooxygenase or guanylate cyclase in normal
rats. The changes of rCBF and mean arterial blood pressure(MABP) were determinated by laser-doppler
fiowmetry(LDF), and the change of PAD was determinated by video microscope and width analyzer. The results were
as follows in normal rats ; Pretreatment with propranclol(1mg/kg, i.v.) was significantly inhibited JGTAG induced increase
of rCBF, PAD and MABP, and pretreatment with indomethacin{1mg/kg, i.v.) was significantly inhibited too. But
pretreatment with methylene blue(10ze/ke, i.v.) were accelerated JGTAG induced increase of rCBF and MABP, but
pretreatment with methylene blue was inhibited JGTAG induced increase of PAD. This results suggest that the
mechanism of JGTAG is mediated by adrenergic - receptor and cyclooxygenase.

Key words : Jaeumgenby-tang adding Aurantii Fructus(i# & #%:% /4R 3%) - Gastrodae Rhizoma, adrenergic g -receptor
(propranolol), cyclooxygenase(indomethacin), guanylate cyclase(mrthylene blue), cerebral hemodynamics
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Table 1. Prescription of Jaeumgenby-tang addiing Aurantii Fructu
s - Gastrodae Rhizoma(JGTAG)

Herbs Quantity(g)
ATRACTYLODIS MACROCEPHALAE RHIZOMA 5625
CITRI PERICARPIUM 3750
PINELLIAE RHIZOMA 3.750
PORIA 3750
ANGELICAE GIGANTIS RADIX 2.625
PAEONIAE RADIX ALBA 2.625
Ja%ubm- REHMANNIAE RADIX 2625
gTeangV GINSENG RADIX 1875
(Jem PORIA 1.875
LIRIOPIS TUBER 1875
POLYGALAE RADIX 1875
CNIDII RHIZOMA 1125
GLYCYRRHIZAE RADIX 1125
ZINGIBERIS RHIZOMA RECENS 7.500
JUJUBAE FRUCTUS 8.000
Adding AURANTH FRUCTUS 3750
GASTRODAE RHIZOMA 3.750
Totality 515
2. Bk

1) XY EA

JGTAG 28 E2K115.0g)& 217} 3,000m¢ 84 EetAhdol &
B4 1500meet g4 ol 120874 71 ¢ tig HEAg oA
2 Augt F 5000rpmeE 3087 AMEE|T(VS 6000CFN,
vision, Korea)Z SI4JEE|gt & rotary vacuum evaporator
(EYELA, Japan)ol] o] 115mE ZtEEH314ch
2 FaxERY ¥s 587

EEE stereotactic frame(DKI, US.A)oll LFA71I &
g uet FoE sl F8E2 LEAI] F bregmal) 4~
6mn &4, -2~1m Aol 2H 5~6me] FNE & Alds)
Ack olw FANSY FHE A oA oA Fuie] g8
RS- e 513t Laser doppler flowmetry(LDF, Transonic
Instrument, US.A)& needle probe(2Z 08m)E x| (FEY)

#& FHoll 4&l0] T E stereotactic micromanipulatorE A}
8ol Hduiswo) 2YAEA SFAIZTE YFAIRE SoF oF
Z A8 protocolol] wlg} JGTAGE & 2(0.01me/ ke, 0.1

mg/ ke, 1.0mg/ ke, 10.0mg/ ke, i.v.)E FI3} ThE 02 SN HE
= 2448 FHregional cerebral blood flow, rCBF)E &35}
Tt
3) ST AP

UBSEY NS 29T HHAP| T FEE stereotactic
frameol] TFHAZ] tig AEHE wel FoE 2ENS & =S
9 i} Bt n)& FHFZol saline-cooled drill(Dremel, USA)S
AHESHY craniotomy(5 X 5im)& AIBSIATE HPw AFLRGE
NSl HMASLEN Hdut FHE EA|7]1L, craniotomy
ZFQE dental acrylicOF £ & & dental acrylic mountol|
M) 749 polyethylene tube(F = BFE, UHA] & 7= F
et ZEE)E Aol EEUCE 1 E dental acrylic®|oll 212 12mn
9 cover glassE E1 cyanoacrylateE AHE3I HA] @EAIZ)
T 95% O} 5% COE E3AIT AF HAsAS HAFAIZCE
ol F71&9 H o 08n, 1)L F/HIUS 5~8mHgE
RAEE It

018 HAESLAY Y thSH Zrh - Na' 1565mEq/ £,
K' 295mEq/ ¢, Ca” 25mEq/{¢, Mg" 133mEq/¢, CI
138.7mEq/ ¢, HCOs 24.6mEq/ £, dextrose 66.5mg/d¢ %! urea
40.2ng/ di(pH 7.35~7.40).
8 HATED B WE 58

B29 T30} 33 o] HAMFNEE YRstT HE
protocololl W} JGTAGE 5T (0.01mg/ ke, 0.1mg/ ke, 1.0mg/ ke,
10.0mg/ ke, iv)E Foig tiE HER T HATSH(MEA1Y &
7 oF 35~45um)Q] XA (Pial arterial diameter, PAD)S 302 &
QF atElict A 7ITHER HESE PADE SIASNEE &
¢} video-microscopy ¥ width analyzer(Model (3161,
Hamamatsu Photonics, Japan)& AMZ3Kd TV monitoro] LiE}
Lie @3 Q4LS video cassette recorder(S-VHS, Mitsubishi)ol]
=35} BHED FUCt7 B A x4 EHolsIict.
5) BREY WE 28

SEE urethane(750mg/ kg, ip. )22 TIHAIIl & A2E
7~38CE FAIE 4 AT H heat pad?loll FAAZ LA
JGTAG 5da] =%(0.01mg/ke, 0.1mg/ ke, 1.0mg/ ke, 10.0mg/ ke, i.v.)
off wZ B (mean arterial blood pressure, MABP) &S
29 tE SHol LA polyethylene tubeo] HZAR pressure
transducer(Grass, US.AJE E6ld MacLabzl Macintosh
computer2 4% data acquisition system Q.2 308 ¢t #&
BHACt.
6) HEFAS HE 718 o™

JGTAG>} rCBF, PAD & MABP HEd| njZl 2127|8& ¢
OlE7) 6l WA E B 4EA Ba9FEQ] propranolol(PPN,
1mg/kg, iv., Sigma P0884), prostaglandin®] 4&F 40!
cyclooxygenase A4 indomethacin (IDN, 1mg/kg, iv., Sigma
17378) 12]11 cyclic guanosine monophosphate(cGMP)Q] 4§44

ol
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E4:0) guanylate cyclase @14 methylene blue(MTB, 10ug/ kg,
iv., Sigma MI140)E MAX3 & JGTAGE ST (0.0Ing/ ke
0.1mg/ kg, 1.0mg/ke, 10.0mg/ke, iv)E Foigh t}2 30& SO ¥
5= 1CBF, PAD W MABPE #ZEHGISCH

3. SARE?
ZE9) xphd 2 A E KAX) B F JGTAG S g ¥
=9 Hascds HES EAXEIE paired ttesto] QBIAC

P-value:= 0.050)510) A20)0} F94 & Q&I
2k

e

1. Propranclol, Indomethacin 4! Methylene blue FAXl &
JGTAG Eoig HER rCBFY ZHE71™
JGTAGE 913 HE® rCBFY Z&71H & Yol r} A3

=
P2
NS

WA B8R BHHEQ] PPN, cyclooxygenase®] A4
¢l IDN 12|11 guanylate cyclase®] A& &I MTBE HAX| 6}
% JGTAGE 5T2(0.01ng/ kg, 0.1mg/ ke, 1.0mg/ ke, 10.0mg/ ke) 2
AUy S0 S ¥MSEHE (CBFE BESINTHFig. 1).
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Fig. 1. Effects of pretreatment with PPN, IDN and MTB on the
JGTAG-induced changed rCBF in normal rats. CONT : JGTAG treated
group, PPN : Propranolol(1ag/ke, iv.) pretreated group, IDN : Indomethacin(1ee/
ke, iv.) pretreated group, MTB : Methylene blue(10uz/ke, iv.) pretreated group, ©
: After PPN, IDN and MTB treated, JGTAG non-treated group for 30 min, 0.0 :
After PPN, IDN and MTB treated, JGTAG 001me/ke treated group for 30 mim, 0.1
: After PPN, IDN and MTB treated, JGTAG 0.1me/ke treated group for 30 mim, 1
. After PPN, IDN and MTB treated, JGTAG 1me/ke treated group for 30 mim, 10
. After PPN, IDN and MTB treated, JGTAG 10me/ke treated group for 30 mim.

(CBF : regional cerebral blood flow. * : Statistically significance compared with 0
group(* ; P05, ™ : P(OO1). * : Statistically significance compared with CONT
group{+ : P(0.05).

JGTAG £ Z FoHUA HER rCBFE HAFLE &}
1, PPN, IDN W MTBE HAAS & JGTAGE FoiolAl et
2 w9 rCBFE 100.00+0.09(%)2+ 51332 wl, PPN HAX| &
JGTAGE E0i3} r1CBFol HES2 5L EX 07 712} 10610+
0.06(%), 110.58+0.07(%), 128.55+0.07(%), 149.50+0.07(%)2
ZIEIROU 22 BThE: Z4EArt. E£8 IDNE "R XIS

=
=]
&

E

= HET

JGTAGE %4i§} rCBFY HET
0.05(%), 120.26%0.07(%), 152.20+0.13(%)F
NEROU ERECE= 94 (P<o 05)UA 7
U MTBS M3} & JGTAGE S0i3} rCBFY HES 71z
105.87+0.06(%), 127.56+0.09(%), 168.23t0.11(%), 169.01+
0.14(%) 2 EZECH 715 HEe VeI

7}z} 98.38+£0.06(%), 10244+
5—‘_/]._;_7(-1 OE

st 23

9l Methylene blue MAA] %
JGTAG 48 HEE PADY ZE71H

JGTAGE Q13| HER PADS ZHE71H
PPN, IDN U MTBE FA XS & JGTAGE =TEE Uy
o3l thg HER = PADE BEBITHFg. 2).

JGTAG =2 HEY PADE tlAFQE 5ili, PPN,
IDN 2|2 MTBE HA X8 & JGTAGE Ed5IA
9] PADE 100.00:£0.00(%)2} 3l3HE wil, PPN XA Xt &
JGTAGE E0j8} PADS| HES 74z} 103.89+0.91(%), 111.63
+£1.39(%), 11849+2.32(%), 12530+337(%)2 sEAEHCE
A O AT ETHE £EFUCE K IDNE ARG
Z JGTAGE E=o3t PADO HELT ZHz} 103.24+0.68(%),
110.29£1.11(%), 116.97%+1.30(%), 123.08*x1.80(%)Z ELAZE
Hog BEHULL vETol HjdAlE FIH(P<O.05)UA
FZLA 1, MTBE HAXAIS & JGTAGE Foid PADY| ¥
=T Z}z} 105.8010.52(%), 112.33+0.56(%), 121.02£1.68(%),
130.90+£1.97(%) & sXd&EHeZ FEAER U HEZHLUE

2. Propranolol, Indomethacin
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Fig. 2. Effects of pretreatment with PPN, IDN and MTB on the
JGTAG-induced changed PAD in normal rats. PAD : pial arterial
diameter. Other legends are the same as Fig. 1. * : Statistically significance
compared with O group(* : PC0.05). * : Statistically significance compared with
CONT group(+ : P(0.09).

3. Propranolol, Indomethacin & Methylene blue HXX]
JGTAG £ 2 HE" MABPY 2871

JGTAGE ¢I3]l HE¥ MABPY ZE7|1R & Lolr7] st
o] PPN, IDN & MTBE AXZ|E & JGTAGE sTHE MU
Ul ol TS HES = MABPE #E3IHTHFig. 3).
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JGTAG R0i2 HE® MABPE tiRTSZ 3lil, PPN,
IDN J2)a MTBE AAAIGH ¥ JGTAGE Fo{3Ix &US u
9] MABPE 100.00:0.07(%)2+ 3192 wl, PPN ZAHA8 &
JGTAGE F0iTt MABPY HEE 2b7} 9528+0.05(%), 10293+
0.04(%), 105.79%0.05(%), 109.23+0.04(%)E ZE/1HR 2L} thE
THORE Z4AEe 482 UERAICE 38 IDNE HARS &
JGTAGE 5043} MABPY WHEYL zk7} 93.52+£0.06(%), 95.22+
0.06(%), 98.32+0.05(%), 99.86:0.06(%)% HTYEXOR &V}
HROU tiE ol BlalAle KoM (P<O.05)UA ZaERAct 1
2} MTBE HAXIS & J[CTAGE S8t MABPE= Z¥2Z} 9830
+0.04(%), 99.23£0.05(%), 104.68£0.06(%), 111.53£0.0%%)2 =
FOERCE FIUIERNL, Askr Foidle tAFRNE &
7kEle Z%S LERIRICL
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Fig. 3. Effects of pretreatment with PPN, IDN and MTB on the
JGTAG-induced changed MABP in normal rats. MABP : mean arterial
blood pressure. Other legends are the same as Fig. 1. * : Statistically significance
compared with 0 groupl® : P{O.DB). + : Statislically significance compared with
CONT group(+ : P(0.05),
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HOg Z/NZACHL BsIRct. olo MAle #kaRMEdl 1
B KWME oidlst HREmEmkAo] HEFHS HE o)
e 2ErIdeg BHEEM ol LA @& a) dolsks
A B +8A 9 AR propranolol, cyclooxygenase]
A indomethacin, guanylate cyclase®] S&|A] methylene blue
£ JARS & A|EE Rosio HEHE HERYEE BES6!
ot g@EEol wodle AAIEE BRI EFNTAE
oA HeElxle prostaglandin, endothelium-derived relaxing
factor(EDRF) B WZRIAA B 4EA Sol e, EAMMA &
#1Z EDRFZ& oxide(NO) Eo] Ucb*®. NO=
L-arginines]] NO-synthase(NOS)7} Zr83l0] Moxle 2R
constitutive NOS(cNOS)&} inducible NOS(INOS)7F Qlom,
cNOSE EFUNTAM EL} 3 SollA] Zo} AT, (NosE &
9 dio] ZHEsle gAThl AZHy BXAREEe «GMP
S7HAI71A, 19 48 E4Q! guanylate cyclase?] &3}
e e g gl WoMEL E47ele R W SRe
HMA1717] whFoll guanylate cyclasem BTG O} 2171
BILPH, Prostaglandin® renin-angiotensinAlof} 2183}
BE ASIE #FA711L, 9419 2ulg dxshe, gdo
83 g7 EUASIHEE 511, ol=aigvld UEQl mt
BFEAN e EUE BT Al 429 58 & 7]
TP, ol dBe gl Boldhs QAIES 9AE &
AZZE ofg] 7IX7} AAIW T Bl T PPN mzil
FEMY SHRAEZ LAUESF HI4EHEES ULAA &
SWOZ SEE AR YUEHE £0]1, EUS MBI
7] wiEdl ngeolul BEw, gdE dy S A=,
IDN*2 prostaglandin®] A4 §4~01 cyclooxygenaseE A5}
= QF20) 11, MTB = cGMPY) 484 §49] guanylate cyclaseS
olxMdhe AZolrt. JGTAGY} PADE ZE|ZLCEMN 1CBFE
FYYEUA B7HII ZEI[HE Yoty] I8l PPNE JHA
et & JGTAGE Foi¢ 23 715U 1CBFE FAYUA
Z2AERAL, FFEJE PADE £EFHACH, S7EUH
MABPE ZHASIUE) ol 8 §%0] B Ut WiREmR 28
VTS FALE #0k ohdg} Edvinsson™ §¥0] mzE B4
Aol 9la] 5718 rCBF& PPNE MARECEN ZHAdrhd
B3 RAAE YX|E= A2F rCBFY Wit JGTAGY AHE 7]
2 a4 f+EAY Uy ¥¥o] Ut

IDNS HXx 3 & JGTAGE B9 27 E71EHd
rCBFE RAAH(10mg/kg FAANUA ZAHERL, BAEHIE
PADE RYERA #5520, E715EUE MABPE #ab
it o]E Bakalova® £%0] IDN HZ|Z rCBF7} ZAE AL
cyclooxygenase®} #H0] Urighs ATHISE 22 AR
JGTAGY ¥ TIg 8IS 2= prostaglandin®) 44 §4-01
cyclooxygenase®} Fel e ACE YZHRT). et olekd
2 Aks 8 %) R HrERES 22718 ME TE A
oF gulo) AEE 7w|g AP I ZE7I™o] YR HE
CIJSHA Ve & USE BAHEDL

MIBE TAZSt & JCTAGE Foigh Z3 FII=EIUE
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1CBF= T8 S7HE01, A= PADE £E55HUoH, &
ol Lol Q&N B71EIE MABPE JGTAG FodAIHDE 24
e ATE Mot Askolie JGTAG $0jAl8] MABPE
t} E71ERT) ol «GMP7} £71EW cNOS7t E71xlo] E3
o] #aE] 11, o] 24 rCBF7} Z7hethe Shin 5% B aok=
22) cGMPQ] A4 G491 guanylate cyclase®] AxjA MTBE
MR £ B1E PAD7} #EEHACIBIEIT JGTAG Fo 2
rCBF7} 12 £715)904, MABP7} 1T olA 715171 ti&

ol JGTAGY] & guanylate cyclase®} BE0] Q= ROE M
Z¥EC) ojale]  Za, JGTAGE nzE 489

cyclooxygenaseoll Bt Foi HAUNFUWI] AF g AL
BN S4MERES R ST ALE 42
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L

2

S@FAs} WEol njAlE JGTAGS &87IHE
93l PPN, IDN 2 MTBE X X|$ & JGTAGE
S HEFgste 3ae 23 o2y
7

Yot 7]
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22 ZEES gk
Ael IDNE HARBINE W JGTAG Foz E7HEIE
rCBF7} RYEUA AR, AT PADE /AU
FEHPOM, BUERE  MABPE  ZAEC:. eyt
guanylate cyclase@] AAAQ) MTBE JAAGINZ wie
JGTAG BH 2 F71=Ed 1CBFE s S71ERL, 223
¢ PAD: 55U CH, 371EE MABPE B2 S7HEACE
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