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Mechanism of Jaeumgenby-tang on the Regional Cerebral Blood Flow,
Mean Arterial Blood Pressure and Cardiac Muscle Contractile Force in Rats

Hyun Woo Jeong*, Hee Seong Kim, Gi Ho Yang

Department of Pathology, College of Oriental Medicine, Dongshin University

Jaeumgenby-tang(JGT) have been used in oriental medicine for many centries as a a therapeutic agent of vertigo
caused by deficiency of gi and blood. The effects of JGT on the regional cerebral blood flow(rCBF), mean arterial blood
pressure(MABP) and cardiac muscle contractile force(CMF) is not known. The purpose of this Study was to investigate
effects of JGT on the rCBF, MABP, CMF and mechanism of JGT induced changed rCBF, MABP, CMF. The changes
of rCBF, MABP and CMF were determinated by Lasér-Doppler Flowmetry(LDF). The results were as follows ; JGT
extract was increased rCBF, MABP and CMF in a dose-dependent, specially JGT extract was significantly increased
rCBF and MABP. Pretreatment with propranolol was significantly inhibited JGT induced increase of rCBF but
pretreatment with indomethacin and methylene blue were accelerated JGT induced increase of rCBF. Pretreatment with
propranolol and indomethacin were inhibited JGT induced increase of MABP, but pretreatment with methylene blue was
accelerated JGT induced increase of MABP. Pretreatment with propranolol was significantly inhibited JGT induced
increase of CMF but pretreatment with indomethacin and methylene blue were accelerated JGT induced increase of
CMF. This results suggest that JGT increased rCBF by increasing MABP and CMF and the action of JGT is mediated
by adrenergic B -receptor.

Key words : Jaesumgenby-tang(i# & i #%:5), regional cerebral blood flow, mean arterial blood pressure, cardiac muscle
contractile force, Laser-Doppler Flowmetry, adrenergic S -receptor
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29 &8 8 ZUI19)1, prostaglandin® E@o| A=t 7} &
7] EUBEEIES 5197, GMPE E#S olgH I alge
I, A2, wdQTe E7F E08 KAl thdt @)
gis] XYE T A, 1 BAXT & st dis 88
g F4oZ ol Y, HEE L FEY)HE @FE $
o ¥el AT EVE FUOE Ews| 01N Utk I
B A0 Roll thSt A SR W BN a9 AE
20l 95} x| W HE) catecholamine g W3l %) B
HAE € HERY $EH] TAE solee 29 dFE=
CFEIMA] Ol 2AXIX] URLCE. ool RAk= AFSHIEE o]83)
o FAHERE Y dY I8li A254EHd ojxle 53
£ #E6IL, olol il ZE7IHE WOl LA nPAFE B
849 2020l propranolol™, cyclooxygenase &0
indomethacin® Z12]1 ganylate cyclase ®A|FIQ] methylene
blue®E HAA & & By RAEOZH HWEHE F4Nd
FE e W AZSEHE BE 21 F9HE dRUlol B
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A 2

1. 38 ¥

EEE AFE 300g12)9) 84 Sprague-DawleyH| 87 E g}
28E AL BAE A AHARE (HAFL )AL
Korea)2} 22 FE6] E501HA] 25 ol4t 484 &4 A
SA1Y & AESINTE Aol AMEe el SAthSh R4S
gEAdA FUSIH AHEBIRICE AFS730] B Jaeumgenby-tang,
JGT e wEE o Faigiom, 1 FHAE 2y gom®

2 tew 2ok

Table 1. Prescription of Jaeumgenby-tang
THUS R Z2Hg)
8 i | ATRACTYLODIS MACROCEPHALAE RHIZOMA 5625
B E CITRI PERICARPIUM 3.750
¥+ E PINELLIAE RHIZOMA 3750
BRF PORIA 3750
® B ANGELICAE GIGANTIS RADIX 2625
By E PAEONIAE RADIX ALBA 2625
L EE REHMANNIAE RADIX 2.625
A F GINSENG RADIX 1875
B &R i® PORIA 1875
£ % LIRIOPIS TUBER 1.875
B POLYGALAE RADIX 1875
mn = CNIDH RHIZOMA 1.125
H = GLYCYRRHIZAE RADIX 1125
E = ZINGIBERIS RHIZOMA RECENS 7500
® = JUJUBAE FRUCTUS 8.000
g2 =B 50.0

2. B A

JGT 28 22(10008)2 712} 3,000 BX) SehAdol S8
% 1500029} B0 o] 12087} 71EE TS MRS oiTE
oSt | 5000pmOE 3027+ §A4R2)7I(VS 6000CEN,

vision, Korea)® Q4Ee2ISt & rotary vacuum evaporator
(EYELA, Japan)oj] o] ZehE53le 55%(g/n)e THEUTH

3. FaYERY 58Y

SEE stereotactic frameoll 1LAA)7] 1 BEAE ulg} T3

£ Z7hsk] FHEE L &EAI7] & bregma2) 4~6mn 54, -2~1
op HEoll 2F 5~6m) craniotomyE A|HWFIHC). oln) T4
9 FAE Hit 8l A AU 288 YASEE st
Laser doppler flowmetry(LDF, Transonic Instrument, US.A.)&
needle probe(Z1Z 0.8m)E thx(FEH)E FH sZlo] &
\E_E stereotactic micromanipulatorg AKRGI0] H@otEmo) &
HLEA ZPAZCE dFAIE SO QFFAIZ & 48 protocol
o] Wzl Tz (0.01ng/kg~10.0mg/ kg) E 305 EQ} regional

cerebral blood flow(rCBF)E 313t

4 BTEY R UI4EY 579

EEE urethane(750mg/ kg, ip)CE THHAIZ]l & RI2E 3
7~38CE FAE & AT F heat padoll HAAZ THAIFCE
Mean arterial blood pressure(MABP) 3! cardiac muscle
contractile force(CMF) HEE EE9 UiEEW AlRlE
polyethylene tubeoll HZ%E pressure transducer(Grass, US.A.)
€ &%k MacLabi} Macintosh computer2 F-A¥ data
acquisition system@ 2 30250t BASIPCE JGTY EoxsTE=
3.3 SYsHA 4AlsITh

5. 28711 #el

JGT7} rCBF, MABP @ CMFoj 3] 2H871HE eothy]
A3l NG B8R BHUEQ] propranolol(3mg/ ke, i.v.),
prostaglandin®] 44 &4Q1 cycooxygenase®] 2Al|A| indomethacin
(Bug/kg, iv) 211 cGMPY Y4 F4Ql guanylate cyclase9)
AXA methylene blue(10mg/ke, iv.)y& HRR|E & 3.3 2o}
JGTE Foigt thg 3085Q HESE = rCBF, MABP & CMFS
FESIACE

6. EARZY
&AE)= Student’s paired and/or unpaired t-testo]] 25}
&om, p-valueZt 0.05013101 ATt FAME AFBIATE

SRR

1. JGT7} rCBF, MABP & CMFo| ujx|= A18ld gt

JGI7t XER Y 2280 vixls aH/E BAS A5l
of =T (00Ing/ke 0.1mg/ke, 1.0mg/kg 10.0mg/ke)Z )
Foigt ThE rCBF, MABP ¥ CMFE #&% A0 th2m 2%
thFig. 1). JGTE Soi8IX 22 FAESE9 rCBFE 100.00+
0.04(%)Z 811516 E W, M= (0.01mg/kg ~1.0mg/kg)S JGTS
E0oi8} rCBFE= 99.13£0.05(%), 101.63+0.06(%), 103.90:0.06(%)
Z JGTE FoidHA 32 HASE rCBFS) BIssIRTt. I8t
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I&x(10.0ng/ke)d JGTE Foi8} rCBFE 125.75+0.06(%)E L}
EhY JGTE Fol8kA] 92 BHEE9 rCBFETE $:914(P<0.01)
KA 7t S, JGTE RA6IA 22 HAEZ29 MABP
£ 100.00£0.02(%)2 EXIBIAES W, &&T(0.01mg/kg~1.0mg/
kg)9) JGTE Foigh MABPE 100.24+0.03(%), 100.27£0.03(%),
104.28 £0.05(%) 2 JGTS £06I5IK &2 BAEE9 MABPS} 1)
ROIACE It TEE(100ng/ke)Q JGTE Foigt MABPE
11696 £0.05(%)F UEL} JCTE FogiAl &2 FHAUSEY
MABPRLH RO P<0.05UAH S7H=EUct £$ JGTE S48t
A 22 HUEEY CMFE 100.00+0.15(%)2 EXBINS o,
JGTE X2 (001mg/ke~10.0mg/ke)Q FAFINSA] 104.67%
0.15(%), 104.72+0.11(%), 109.61+0.12(%), 112.43+0.14(%)5
JGTE Fo5lA &2 BUEES CMFHED 715001 &9
HE AEEA Ut

10 ¢ WCBF @MABP QOCMF

%

%, Change

0 001 0.1 1 10
JGT(mg/kg)

Fig. 1. Experimental effects of JGT on the rCBF, MABP and CMF
by injected dosage in rats. JGT : JaeumGenbyTang extract. 0 : JGT non
injected group for 30 mmn. 0.01 : JGT 0.0tme/keliv.) injected group for 30 min. 0.1
© JGT 0.1mg/ke(iv.) injected group for 30 min. 1 : JGT 1.0mg/ke(lv) injected group
for 30 min. 10 @ JGT 100me/ke(lv.) infected group for 3¢ min. fCBF : regional
cerebral blood flow. MABP : mean arterial blood pressure. CMF : cardiac muscle
contractle force. * - Statistically significance compared with 0 group(* ; P¢0.05, **
 PLO.ON.

2. Propranolol HXX] & JGT BoZ HEE rCBF

JGT7} rCBFoll miRl= 28711 g BRISkuXt mziE 8
F2AH 9 B4Rl propranolol(3ng/ke, iv.)S ARG &=
JGTE S (0.01ng/ke~100mg/ kg) 2 AU 203 012 HE
H&= rCBFE #ESITHFig. 2). PropranololE XX X)51A o
1, JGTE Fosko} HEE FAUEEY rCBFE 2T 2R I3
£ o, propranololg BAX|$ L& TY rCBFE= £ X0l w
2} 2}z 93.85+0.10(%), 100.30+0.11(%), 104.35+0.11(%), 108.05
*0.09(%)E E7ERATL ELERE ZAaREAC T &
AE 2 AFEA .

f

3. Methylene blue MAA] £ JGT &L HEH rCBF

JGT7} rCBFl ©mlXl&= A8718E #RISGKIAl guanylate
cyclase®} IHH|Ql methylene blue(10mg/kg, i.v)S AAX|T &
JGTE =X2(0.01ng/ kg ~10.0mg/kg) 2 W F0i¢ Tl HE

El& rCBFE BEBITHFig. 3). Methylene blueZ AR X|FIX|
R, JGTE Foislo] MR HAEEY rCBFE HZFCE 3}
%S 7, methylene blueg TAX|F} UBFY rCBF= 24 5
ol weh 2tz 10513+0.08(%), 116.30+0.09(%), 119.67+
0.10(%), 119.91£010(%)E UENG I, hEZHCNE 715Uk
I3 FYEE AFER BUTE

130 ¢ @CONT @PPN

S

—
—_
o

8

%, Change of rCBF
g8

&

0 001 0.1 1 10
JGT(mg/ke )
Fig. 2. Effects of pretreatment PPN on the JGT-induced rCBF by
injected dosage in rats. CONT : JGT exiract treated group. PPN : After

propranolol(3me/ke, iv.} treated, JGT treated group. Other legends are the same
as Fig. 1.

140 ¢ WCONT BMTB

120
110 |

100

%, Change of rCBF

0 001 0.1 1 10
JCT(mg/ke)

Fig. 3. Effects of pretreatment MTB on the JGT-induced rCBF by
injected dosage in rats. MTB : After methylene blue(10me/ke, iv.} treated, JGT
treated group. Other legends are the same as Fig. 1.

4. Indomethacin HXx] % JGT Qg HES rCBF

JGT7} «CBFoll u]X]& AHE71HE B0IBIIIAL cyclooxygenase
9 ARA Q! indomethacin(3mg/ ke, i.v.)2 AR XIB} £ JGTE &
TE(0.01mg/kg~100mg/ke)E WY FoiF o2 HEHE
rCBFE FAGINCHFig. 4). Indomethacing HMAXIGIK %1,
JCTE Rodle] HEE FAEE9 1CBFE YEZFOE 3I9g
o, indomethacing EAX$ U F9] rCBF= o %ol w
2l Ztzb 11257+0.06(%), 129.54%0.18(%), 151.45+0.17(%),
156.56 £0.13(%)E VIENG I, iEFRCIE A SosTod &
7IEIRt £31 A5 (10.0mg/ke) FodAlolE thEFo] HIEKY
FAE(P<0.05)UA E7HHAC
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Fig. 4. Effects of pretreatment MTB on the JGT-induced rCBF by
injected dosage in rats. MTB : Alter methylene biue(10me/ ke, iv.) treated,
JGT Wreated group. Other legends are the same as Fig. 1.

5. JGT7t MABPol| u]Xj= 218717

JGT7F MABPol| iRl ZHE71H & 8Q18}HILAL propranolol
{3mg/kg, iv.), methylene blue(10mg/kg, iv.) Z12)1l indomethacin
(Bmg/ke, iv)E BRXB £ JGTE =ZTE(0.01mg/ kg ~10.0mg/
ke)E U 28t TR WEEE MABPE TEGIITHFig.
5). 2459 A L AR E ARSI LA JGTE Bl
HEE §USEY MABPE tIR T2 B3I S 1, propranolo!
2 JARISH 4879 MABPE 59 sLo) wet 242t 9299+
0.10(%), 91.91+0.10(%), 97.74+0.03(%), 102.08£0.04(%)E =T
QEACE F7IIH o Uz THTE F94(P<0.05, P<0.01)Q)
Al ZAERCt 28t methylene blueE HA XS UEFS
MABPE Eo] xTol wel ztzb 9569+0.08(%), 10680+
0.09(%), 107.46+0.09(%), 111.09£0.08(%)2 ELOZEACE &
IR T QB FolsT(0.01mg/ ke, 1.0mg/ke)oh Al i E 2 HC}
T RO (P<0.05, P<001)UA S7HAQCt. 31, indomethacin
2 ARG 48T MABPE 5o skol mia} 232t 9508+
0.05(%), 98.58+0.04(%), 99.74%0.05(%), 100.56+0.04(%)Z Z7}
RN ARFRCE )4 (P<0.05, POONJAA ZAHUCH

i20 - WCONT OFFN OMIB QDT
o .
g 10 f B
Y +
o +
(]
74}
g +
': 100 ' 3 +
© i ..
) .
90 g J
0 0.01 0.1 1 10
JGT(mg/kg)

Fig. 5. Effects of pretreatment PPN, MTB and IDT on the
JGT-induced MABP by injected dosage in rats. Other legends are the
same as Fig. 1, 2, 3 4. + : Statistically significance compared with contro! group
by njected dosage(+ ; P€G05, + + . PCOO1).

6. JGI7} CMFo) plxle 287138

JGT7t CMFoll mjAl e 2E&711 & SRISHILA} propranolol(3
ng/ ke, i.v.), methylene blue(10mg/ke, iv.) 211 indomethacin
Bng/keg, iv)S TARE £ JGTE HTH(0.01mg/kg~10.0ng/
ke)2 SWU RS Oh2 HESE CMFE BE6IRCHF. 6).
259 ARt W ARAME DAXGIK LI IGTE BoEk] W
Y JUEEY CMFE URFOT 512 W, propranololS
ARA YT CMFe= R4 5ol mal 22 10023+
0.08(%), 94.09+0.05(%), 94.49+0.04(%), 7943 +0.14(%)Z LI}
HETECE FAYP<005)UA ZAHUCE T2iLt methylene
blueE R HE 9] CMF= B0 5To) ma) 272} 110.35
+0.11(%), 121.39+0.08(%), 123.91+0.07(%), 124.94+0.07(%)Z
HETHUT sEYERH0RE /AL, KRINS Q-HR)
2Tt B, indomethacing RAXIT UB T CMFE &
skol wal 22 97.90:+0.09(%), 10446 £0.09(%), 111.32+
0.09(%), 114.35+0.10(%) 2 HEFHT}I E71ERA T, SAXE ¢
HEA ket

130{- MCONT OPPN OMIB  DODT
120
110
100
90

80

%, Change of CMF

70

1 10

JGT(mgrkg)

Fig. 6. Effects of pretreatment PPN, MTB and IDT on the
JGT-induced CMF by injected dosage in rats. Other legends are the
same as Fig. 1. + : Stalistically significance compared with control group by
injected dosage(+ : P(0.05).
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HaEERol RAMMTE, LHNE CHK &I DIXIE ERge

= g, BB, 1K S0l ATk BEL S49 BTl W 38
HS £ 7oW AUSINY, B8 HolE Mol & Ao
B0, Mot FHH 59 S40] UBkdch I2iU BES QuE
2 R, B9, B 58 BEOT ST A8 Aol B
of W QATRE LERITP?. ol2idh BEQ) AQlol thal A9
Sl LEY HED F54 FEOT AWML UsH, I
3 wxY AELS 40 oI NBBOIL} £8EOIRIE St =70)
S0, QATE, W, Fu, 44l B 8 W) Wel So| 7
AATA VERIH, HEl9IRI9) Walol w2 olslEle AoR B
U2, BIZY, WUl 28, BHAAY BE So] Yok E

EZERY HES HH Y A Mol FY, HolE A 29 E
oF AW I AdEr} A gEH dEde gl o
5hag, eloj&el, 24], OMH ZHZtoldt, ¢& BiAlnh ol Lt
ElE 28R FE71ASUALY Ui M85 ¥ 4xEa,
H7HE4, AMEE, ZIRREE, FRE |E 2l AdEd
S0l Ak, g, EQslolkE TEE, ¥ TOREL o L
HARE - BBZK, "RIRE) o LSBT, TERE o
"EAR - HSHEIHE BipE BERRTolE sl ERR
23 BARE ool BEol WYBT}  olzh B “HES
3 R 012} 51 FFEol 93, & BV BRI E £E
K SEEAEROIE) Bl &Kol o, B YRXEES -
REEN HIB e olEt sl AKXl gal, 1Y 5 ‘R
MEAEER BANEEX - SZBE" “BEA - BKED”
2helol R, Mk, BE Sol o8l LYBTSIAT olF K
F ISR R TE SHERKHEME FEERERXN S
skl 380 &S RMAR o8, HEY FE2 A - K- &
ol ojal eHECISINct He AACZRE vEHe gdy &
11E wol 44t glucos e 50 SYERE SN A 7B
£@BIR T Kol ZFET g0l oyt WasAl H| 4
AfH oA iEDW BEBIA mof *'@71] &£4e ZEs
7158007t LUERITE. g e ol By oF 700~
840me7} EEH, ole HEIFUH ii‘% QB F=E e/
AP CE LERY ¢ Yok 2218l HEFE2 HAFU
HlEighl HEme) Mgol dhlEdich o] £ HEFUS HyH
2to] theds) w27) ol =5t & gt vlelshiL, HEd
AL dAdE, Haddolo] vlaiske v HEBXFY 4
Soll= dH|Eish] tiEe] HEFHS g HE X Foll Hl
#gkd 23 Fok 3 gUe U9 wEd £5-, 2R
g, BEZo) 71AE, AN 4l £Y, AFEEY @4 '
renin-angiotensin#|& Z§¢t 25 hormoned}t YA Q1Y
FHEZ ol o) ZEECY. 01218} 018 HaH K
371 527) YsliME delo] slEEE HEB2 SaE L, gt
o] ALEHA HW HE HEBS SEsARc?. o9, g
“Hajoll Bshe QAR E ERHEISH ENTiA 2ol FElE
+> prostaglandin, endothelium-derived relaxing factor(EDRF)
ol B A BeEA ol AU, SMTA UiRl EDRF=
nitric  oxide(NO) Eo] Uci*¥. NO&
NO-synthase(NOS)7t Z+83dle] 4HEe HA2FE  constitutive

i

4
)

h: k> It

L-arginineo]]

NOS(cNOS)2} inducible NOS(INOS) 7} Q21 ¢NOS+ vascular
endothelium 2! brain SoljA] To] wEARCP?. (NOS= ZF9|9)
4T 25 HATH MEXHY BAHEE9) «GMP 92
S7W1711L, 119 Y4 FAQ) guanylate cyclase] 43S 7
gozx €39 oAb zy @429 Ba Y SFE IA
A, 0]218l 0] & NOSoll TAGH= cGMPY] X FA
Q1 guanylate cyclase= EFHE olMIle EEE St
Prostaglandin2 renin-angiotensinAol} Z125l= A2F A=
g £FAI71I, 419 BHlE dASI, Edoizgn e
BULSIEE S S, ol=dlgRld HEQl nTdlE ASEA
E IS HERITIE BAlo) 4129 588 ETRIIND. of
Zict €330 #ooh= AAEE JHE F Us UBEE
ol 7HKI7} QAT 11 SOl E propranolol® WA B4
A9 BHUEE AANESSFY AISHEE BoAA BESE
WOZ SE= PFHY AUIETUE Fol1, EUES sIERIFITI
o] mgon} RFW, FHUE 01]‘%‘ S0l AlgE,
indomethacin®2  prostaglandin®] 434

E &8l 0HZ0] 1L, methylene blue“)“ CGMPJ ABEF A0l
guanylate cyclaseE Aldle 2ot A2, AT &7t
SO& HZ gl tist a7} gl 74@511 Aedl, 1 Sol
AT S%ol gt A7 RE #9 E3A 1o, &7 woly
2ol B3t SA9EA 1ol B §¥9) ATAEol B 2
H 18 So] Jom, XEE U A-7)H AFZE oY MK
B0 et HEgy 9 gl nixe a7, 89 5
Mol rEEst HEFAS vjXs G 287"l g &
71, ol S99 +BkMRE - FEREAS - FIREEK0] B
1) AW Y] 0)Re A7), £ BV B - b - B&l X
RE BWHYES A9} laserZBHE E AMSSINE A HElE= 8
g HEFEo)] AT A7t Jck £ ASHUIEE 018% A
FEE =Y #1, MimRol nlxlE 4 a7}, g9
‘342),] stressE 718t 8179 ¥ W EHY catecholamine grEF
ME I8)d fAYel n|Rle T 8ol Urt ol Zo] §
Y ATREY S8 ol8% HEFY W gt Sol A A
Tt gdsl AW Aed T BT ABUuIYE ol&8%t
ATE HEFS JEHA Iel1 FFEAS BAHE el g7
OREIZAl HE 4= giRict olol AAe Kol BESIL L7t
EHOH, &iko] LRE o2 Hilo] REA) RE ) H“éilh
EFol AFESn|EE o183l UL, HE /I ANE &

Al 25FH ol AP E ol gk Fo Aetsiod K\~—74Hl%>‘
o] FAMEFEY W e el AZFEFH rlXle ans
BESIAL, oldl Wit ZEIIHG YIS Al st 1L 23 JGT
& 5051 g w Foskal 9ES] rCBF, MABP 121 CMF
7t E71ERIL, 5o AL E T8I W rCBFS MABPE
914 (P<0.01, P<0.05)RUA E71=EIRCE ol rCBFZt MABPS}
HE ol "o ulesliL, HEEAgd gHHBirhE Ao 9
Asld 2wl JGT7} MABPS} CMFE &A1 O2M rCBFE
Z7W7) AL Beolrt. 215k rCBFa n]Xl= JGTY AHE7]
Ag ERIGLIAL 2B AlctHl ¥ FAAXAE AAR S &

4@l cyclooxygenase

L >lv”
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JGTE Fojsikd HE=E CBFE FEGKKCL 1 &2@x
propranolol& HAAIGINE W& JGT FAHE S71=UAH rCBF
B} 245221} methylene blueS} indomethacing &% X156}
g me JGT B g E7iEUd rCBFHCE 23618 tiE &71
FIRAct. o] propranclolo] WZHIA A 489 BaotEolz}
= HolA E W JGTY ZE7I1H2 I741E 88 Ze
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