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Mechanism of Jaeumgenby-tang adding Aurantii Fructus - Gastrodae
Rhizoma on the Improvement against Changes of Cerebral
Hemodynamics in Cerebral Ischemia Rats

Jeong Hyun Woo*

Department of Pathology, College of Oriental Medicine, Dongshin University

Jaeumgenby-tang(JGT) have been used in oriental medicine for many cenfries as a therapeutic agent of vertigo
caused by deficiency of gi(s) and blood(m). Effect of Aurantii Fructus(AF) take off the phlegm by promoting the
circulation of qi, Gastrodae Rhizoma(GR) has effects treating for headarch, vertigo by calming the liver and
suppressing hyperactivity of the liver-yang(ig). 1 investigated whether injection of JGT adding AF - GR extract(JTG)
affects cerebral hemodynamics [regional cerebral blood flow(rCBF), pial arterial diameter(PAD) in cerebral ischemia
rats by MCA occlusion method, and | designed to make manifest whether JTG is mediated by adrenergic 3 -receptor,
cyclooxygenase or guanylate cyclase. The changes of rCBF was determinated by laser-doppler flowmetry(LDF), and
the changes of PAD was determinated by video microscope and width analyzer. The results were as follows in
cerebral ischemic rats ; The changes of rCBF and PAD were increased stabilizly by treatment with JTG(10mg/ks, i.v.)
during the period of cerebral reperfusion, and pretreatment with propranclol and indomethacin were increased JTG
induced increase of rCBF and PAD during the period of cerebral reperfusion. Pretreatment methylene blue was
decreased JTG induced increase of rCBF and PAD during the period of cerebral reperfusion. In conclusion, JTG
causes a diverse response of rCBF and PAD, and action of JTG is mediated by adrenergic B -receptor and
cyclooxygenase. | suggest that JTG has an anti-ischemic effect through the improvement of crebral hemodynamics.

Jaeumgenby-tang adding AF - GR extract(i#ik& & 2.5 A% - XAi), cerebral hemodynamics, middle
cerebral artery occlusion method, adrenergic B -receptor, cyclooxygenase, guanylate cyclase
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Table 1. Prescription of Jaeumgenby-tang addiing Aurantii Fructu
s - Gastrodae Rhizoma

Herbs OUamlW(g)
ATRACTYLODIS MACROCEPHALAE RHIZOMA 5605
CITRI PERICARPIUM 3750
PINELLIAE RHIZOMA 3750
PORIA 3750
ANGELICAE GIGANTIS RADIX 2605
PAEONIAE RADIX ALBA 2605
Jaeum- REHMANNIAE RADIX 2605
gre;‘rﬁ’g GINSENG_ RADIX 1875
(JGT) PORIA 1875
LRIOPIS TUBER 1875
POLYGALAE RADIX 1875
CNIDIl RHIZOMA 112
GLYCYRRHIZAE RADIX 1125
7INGIBERIS RHIZOMA RECENS 7500
JUJUBAE FRUCTUS 8000
oo AURANTI FRUCTUS 3750
GASTRODAE RHIZOMA 3750
Totalty 575

2. U9 xx)
JTG 238 28(115.0g)8 22 3,000 R ZTIA30l &5
4= 1,500me2} ghA 2ol 12027 113l th2 AERES MR ZE

Ad §H 5000pmeE 3027 AMED7)(VS 6000CEN,
vision, Korea)Z AHEEISt F rotary vacuum evaporator
(EYELA, Japan)oil o} ZRks&3} g SZAZTAIA 148(g)S
HACH.

3. ¥5lE gelgy fu

Holge HelRWZAME gl ARShe Suldsm
(middle cerebral artery, MCA) S8 0| 83I3ct Helnry
2 Longa 59 Wil we} SES 535U Qgdsue ga
S W - Q1A SO EXHOZRE WASHUNHE JHASNS
&30 30 X ULUE BIE JUEOZHN MCA 7145
£ FA46IAc). 2412 F UiZ S0l AR Q= B E U
YE BEIE MCA 7IHREERE NAN EC2H A )
BFAC

4. ZAEFY HE 589

EEE stereotactic frame(DKI, US.A)oll IHAFT BE
Ag et FIE F7iokd FE3 &8 L EAIY & bregmad) 4~
6mn &2, 2~1m Aol &F 5~6m FHE +&2 AW
Sirt. olef FAEY) FAE UG ofA @A WY 2SS W
ABHEE BK5C). Laser doppler flowmetry(LDF, Transonic
Instrument, US.A))& needle probe(21Z 0.8m)E th¥(FEY)
DA Wl $X0] YT ZE stereotactic micromanipulatorE A}
8510 Hodutsmol ZAAHEA 2FAIZCE EAIZE E0F oF
A & 219 Zo] 58 HeREE fuRI £ U¥
protocolol] w2} JTG 10mg/kg(iv.)& FASIRCE WeNnY Fut
R)710] At thEg EF/E MBEFAA HEHE F4HEFE
(regional cerebral blood flow, rCBF)E 4A|7FsQF EH IS}

5. AAFAZ x>

HEEEY AN E BHIE HHAFIL FHE stereotactic
frameo] UFAIY] THE BBHE Wt Fulg INe & Fhd
9] B B8t v|& X Foll saline-cooled drill(Dremel, USA)S
AHESI craniotomy(5 X5mm)E Al#BI¥CE HAUD NFUS
2ol AARLEN HAY EHE kAT, craniotomy
FE dental acrylic@EZ £ & £ dental acrylic mount5o]]
Al 78S} polyethylene tube(F 7N BEE, LIHA 8 7l T4
U SEE)E Hof Stk 1 F dental acrylicioll 214 12m
9] cover glassE FIL cyanoacrylateE ARl FHA] WEAIZ]
F 95% 0:¢} 5% COE IR 01F HHLAE AFAIZCL
oluf FAAY B oF 0.8m, Il FIHAUL 5~8mHgE
FAEE sidct. olF HAH4M0) =42 e 2o : Na'
1565mEq/ ¢, K' 295mEq/ ¢, Ca2" 25mEq/¢, Mg2'
1.33mEq/ ¢, CI' 138.7mEq/ ¢, HCO3 24.6mEq/ ¢, dextrose
66.5mg/d¢ & urea 40.2ng/ de(pH 7.35~7.40).

7. HAUEY AY HE 70
229 S50 49} 2o] AMFARE U5k, S 2

- 1195 -



ol X5 HeNZY S FAZ & 4# protocololl W} JTG 10
ng/kg(iv)S FOIEIC). HelEd {9 24700] A thE &
FE AMBEFAA HETE HERE HJAUSH(QIEAY A
eF 35~45;m)Q] A ZA(Pial arterial diameter, PAD)Z 4A)7FE0T
E=wsi il

AN7IEC HEHE PADE  SAdENEE &3
video-microscopy 23} width analyzer(Model (3161,
Hamamatsu Photonics, Japan)E AH23} TV monitoro] L{E}
U= g3 AA1E video cassette recorder(S-VHS, Mitsubishi)oll
%3} BES FAC QAvTt A4 ERISINC.

5. MERAS} WE 71W Hel?

JIG £0i2 HESF rCBFS PADQ] 7H4ol miXle 718 &
dolE7] sl mRIE BeEA B4eHEQl propranolol
(PPN, 1mg/kg, iv. Sigma P0884), prostaglandin®j 434 F4-0!
cyclooxygenase &4 indomethacin (IDN, 1mg/ke, iv., Sigma
17378) &)1l cyclic guanosine monophosphate(cGMP)2] 44
§4Q! guanylate cyclase G&| Al methylene blue(MTB, 10ug/kg,
iv, Sigma MI1E BUEEA0] AAXE & 29} Zo] K3
g Jeird e {7l oS 44 protocololl w2} JTG 10mg/
ke(iv.)S FO3IC) HETE {2 24700] At thg E/RE
MAFAIAH HEEE rCBFS} PADE 3), 5)9 S8 WHOoE 4
AlTFEQH ZFBIAT

3. EAARY
4y BAAElE
P-value= 0.050]5)0) Z 200t §0o

Student’s paired t-testol]l QJBIHCh
& QH3IT)

3]
5

2434

1. JIG7} =518 29 Meisty
JTG(10ng/ ke, iv)7} 31T
82 W4 (MABP, HR, pH, S0g9)

Wl m)xE g8
1% Solol UESE e
Abh 2oL B o))

alofy) 9lsh

7 6217 5

ore
e

Sieba 2ot W AFY 2 8)oll vixlE g
o A58 A3 K5I K10 F I8 8 )
Helety WLg SFBIXTHTable 2). JIGE FHGHA]
EfollA} Z42}9) AIHE 2 £8T 23E viET
JTGE FoiI%g me) HelZd deisks
Akeh JENE FABIC

2. Propranolol WAX] £ JIG RAZ Mg 5618 29 ¥
gFshol st 2g71d
1) JTG S Z 748 FoxB RS 218719

H&E E89) rCBF HE 740l vix]E JTGY AE71HE
2otRr) Y51 PPNES AAXIE & 558 SHLEE RE4l
7] Tk JIGE §aidlo HsE-MAF Fol HER CBFg &
EBIcHFig. 1).

518 589 rCBFE 7RI ARl HIsld PPNE A

AZS B4 529 rCBFE 100.00+0.00(%)2} 319 S m, JTGE
203 H5E EE PPN rCBF= M8 417 59 442
33.40£7.23(%), 28.00+7.71(%), 24.90%6.46(%), 23.90+6.83(%)F
AHO AFAF UL, BT Folls 22t 153.60+9.58(%), 151.40+
15.45(%), 151.00£12.97(%), 148.00+11.09(%), 148.90%10.86(%),
152.70£9.83(%), 158.1018.36(%), 149.20+10.74(%)8 A Y
T} FE(P<0.05)UAA E7I=IRACH

Table 2. Changes of JTG on the physiological parameters in
crerbral ischemia rats

MABP HR
Groups (mmHag) {(bpm) pH
Control
Before ischemia 10942 411+14 7434002
1 hr after ischemia 108+3 422+15 1441002
6 hr after reperfusion 107£5 41112 7434002
JIG
Before ischemia 110£4 415+13 7142+002
1 hr after 1schemia 107+5 420+12 7434003
6 hr after reperfusion 107+4 41414 741+003
Pa0; PaCOs Rectal temperature
Groups (mmHg)  (mmHg) (c)
Control
Before 1schemia 8242 441 370+02
1 hr after ischemia 82+3 4+2 3713102
6 hr after reperfusion 83+3 4342 372041
JIG
Before ischemia 81+3 2+2 37102
1 hr after ischemia 82t2 44+ 370+02
6 hr after reperfusion 82+2 43+1 37.1+01

Dala are expressed as meanSE. Numbers in parentheses represent the numbers of
animals. Pa0, : partal pressure of oxygen in artenal blood. PaCO» : partial pressure of
carbon dioxide In arterial blood. MABP : mean artenal blood pressure. HR : heart rate.

%, Changes of rCBF

Time(hr)

Fig. 1. Effects of pretreatment with PPN on the JTG-induced

changed rCBF response in cerebral ischemia rats. MCAO : middie
cerebral artery occlusion, Sample : after caused MCAO(2hrs), JTG(10me/ke, iv.)
treated group, PPN : after pretreatment with propranolol(img/ke, iv.) in normal
rats, JTG(10mg/ke, iv.) treated group after MCAO 5 min. + : Statistically
significance compared with sample group(+ : P<005).

2) JIG Roi2 7iME Houtsw AF9 2g71d

X518 SEY PAD ©E 7ol nixlE JTGY 28714 &
YolB7] Ysle] Xeid HelZd S F2LAIR] ths PPNE HA
x$t £ JIGE Foiol HSig-AaF Foll 71Hd| PADY =}
871788 BESKIFig. 2). H5I8 &89 PADE MUAT 4
ol visld PPN HAXS H& 559 PADE 1000+
26(%)2} 3INE wl, JTGE Foigh K&l &2 PPNTS| PADE
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BRI MR - K67 MR MS%o) Mm% W) kol vixl: A87)H

W18 247t S0t 232} 55.6 £4.7(%), 54.8+4.0(%), 50.5+4.2(%),
188L46(%)T FSHUYL, ABE T WY EQol= 72
180.0%8.8(%), 175.3+8.3(%), 1512+8.7(%)E LFZRTIE 2ot
Ho SHAYS VBIRAT HBF A FREE 22
1102+ 7.8(%), 98.4+7.8(%), 92.7+6.9(%), 88.7+7.8(%)S} 90.4+
88(%)2 7IRXIHLE 2 PADE VERARTL

ANy ¢ e Satupie cemie= PPN

180
e

e MCAQ
120 i

%, Changes of PAD
g

Keperfusion

B R S (TS 15 2 25 2 35 % 3

Time(hr)

Fig. 2 Effects of pretreatment with PPN on the GJTAG-induced
changed PAD response in cerebral ischemia rats. PAD : pal anenal
diameter. Other legends are the same as Fig. 1.

3. Indomethacin HA X & JIG FHE /IHE Hold S29
g Fostol oigt 2871
1) JIG BA & 7Kg FAHEFEY 2871A

HEE B89 rCBF HE 7o 0lAE JIGS A82HE
gopz) Y5kt IDNE HAXISH & HolE YelZEE Fel
7} 0} JIGE Foiglo} Helg-MaF Fo 7i4E rCBEFY &k
g718g BasiyciFig. 3).

HEld B89 rCBFE 7144171 4g ol HI5lY IDNg ™
A x5t AAEE9] rCBFE 100.00+0.00(%)24 5l E , JTGE
203} X518 S8 IDNTQ CBF:= H&d /|0 89 22
29.80+0.58(%), 33.20+2.77(%), 34.30+2.42(%), 33.90+0.87(%)E
AAHR]L, NBF E A7 BelE 2zt 128901 632(%),
130.90+4.95(%), 138.90£5.68(%), 140.20+6.00(%), 140.00%
6.46(%), 135.80+7.30(%), 134.60+7.79(%), 133.6018.19(%)& 4]
FREC AN (P<0.05)RH SHEIARCE

%, Changes of rCBF

Reperusion

L VR i IR N ERY o EN 1 13

Time(hr)
Fig. 3. Effects of pretreatment with IDN on the JTG-induced
changed rCBF response in cerebral ischemia rats. DN : after
pretreatment with Indomethacin{img/kg, 1v.) N normal rats, JTG(10mg/ke, iVv.)

treated group after MCAO 5 min. Other legends are the same as Fig. 1. +
Statistically significance compared with Sample group(+  P<0.05).

2) JTG o2 7Rie HEusw 139 2879

X8 SE9 PAD HE 740l n|x]= JTGY 28718 e
olr] Y5l IDNE ARG & X518 HENZEE i)
3 the JIGE Fogld XAE-NBF Fol /MM PADY) =
8718 ¢ AETIRCHFig. 4).

Held S29 PADE MAAI 4Tl Hidld IDNE &
HMAS 84 SEY PADE 1000+20(%)2} 3lle o, JTGE
o HEE 52 IDNFY PADE HGE 2417 B¢t 214
55.1%3.7(%), 50.7+4.1(%), 50.5£4.2(%), 501£37(%)E $=5
AL, AAE Fole 242} 1483£9.7(%), 142.619.4(%), 137.2%
9.8(%), 127+105(%), 1224+10.2(%), 120.6+9.2(%), 1234+
9.8(%), 120.2£10.3(%) % UAETHL} FOIH (P<0.05)U4A 2as
Art.

L i

%, Changes of PAD

RSETINR VR T S 6 D 2 5 B S F SR S 17 5 B ]

Time(hr)

Fig. 4. Effects of pretreatment with IDN on the JTG-induced
changed PAD response in cerebral ischemia rats. Other legends are the
same as Fig. 2, 3. + . Statistically significance compared with Sample group(+
, PLO.05).

4. Methylene blue XX} & JTGC £ & 714E K58 EE9)
HERAsN tig 2871
1) JIG £o& 7Pe oxE8Res 28719

9518 B2 rCBF 9% ZNdol niAlE JTCY RB7IHE
LOIRT) Y15k MTBS AAXISH & »6i8 HelZEE FUAl
71 T TGS Soisie] Sioi8-Hae Fol 714g CBFS| 2t
87148 BEBIUTHFig. 5).

— Sl =MD

%, Changes of rCBF

(SR VRV | 55 o B K KR | 56 ah 4

Timethr)

Fig. 5. Effects of pretreatment with MTB on the JTG-induced
changed rCBF response in cerebral ischemia rats. MTB : after
pretreatment with methylene blue(10ue/ke, iv) in normal rats, JTG(10me/kg, iv.)
treated group after MCAO Smin. Other legends are the same as Fig. 1. +
Statigtically significance compared with Sample group(+ ; P<0.05).
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Holg 29 rCBFE 7MY dgizol nigl] MTBE
AXXS 4 S2 rCBFE 100.00£0.00(%)2} 519S o), JTG
g o W58 S8 MIBZY) rCBFE WaId 24)7F St %
z} 30.80+18.50(%), 2340+670(%), 27.80+2.20(%), 3940+
930(%) 2 AFAEIRAIL, MAFE 4417 SQlols 242 12330+
330(%), 125.60+17.10(%), 143.60+9.20(%), 132.50+4.70(%),
133.40+£9.00(%), 154.30£9.20(%), 131.30£16.20(%), 12840+

20.70(%) 2 AETECE FALP<0.05)%A E71EAct

2) JTIG %02 7idE Hautsd RZF9 2g718

H5l8 S&9 PAD BE 7)40) n)X&= JIGY 28710
YotE7] skl MTBE HAR S & H5lE HeZEE kAl
U T JIGE T35l HEE-MAF Fol 71Me PADY =}
g715g BasIichFig. 6).

HEE §89 PADE 7H4AIR Al diskd MIBE
AAXS B SEY PADE 100.0+14(%)2k 319 E o, JTIGE
2ogt HalE S8 MTBEY PADE HEE 207 8¢ 242}
56.4+3.8(%), 52.7+4.5(%), 51.8+3.9(%), 528+28(%)E 455
L1, MBAF Solle 212} 135.2+9.9(%), 127429.5(%), 1184+
8.7(%), 1138X88(%), 107.0£99(%), 104.3193(%), 1004+
10.3(%), 1024+92(%)2 UEFTET RYPP<0.00HAA +5
HAc.

= Sitirpyi g M

Reper{usion

%, Changes of PAD

i 15 5 H06
Time(hr)

Fig. 6. Effects of pretreatment with MTB on the JTG-induced
changed PAD response in cerebral ischemia rats. Other legends are the
same as Fig. 2. 5 + . Statstically significance compared with Sample
groupf+ + + : P¢0.001).
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SR CEREER ER - KELVt ERMEHWS) MMH7I4E WK ddol nXls 2871H

KA o] Qo HEE U A8 aFE 3P 5P B/
B HadFdst nixle 4EE g ¥ I AE/IHE, ol
Y2 +oWEGE - BREXE - fibiEage] 8g %W 24
HEFYo| nixlE AHE, £ BV B - 0 BRol URAE
RS W) laserZHAE AESIHE wol Hilss et 2
HEFHE g3 S8 2SIk

HaRmEe ol8% d7Z 2 52 g U Mol {9
3t a3 ok, EY B2 stressE 19 8319 1 W €E
9} catecholamine &} W AF 12|11 YAL FAS T3}
Ucia, 8 Ve AZE 4R YEke nIH FaHEF
2} Bogdol R9et §38 Jehl HERVI AUE 35
A glol eiEE AE Boll E71 AE AHolghal, E6l ¢ &
P2 WREREMEE - KRS S =5 g aEslA
goigt A3, BaduisliMe BiREREMmRAe] u7id
B +EA Y} cyclooxygenaseol] el HHdutEwol NFg &
ARUCZN FAHEFEHE SVKIFIL, HolE YoM
HEFHslg oA OE MMAIZ T BasIETh

@] Btk QAR E ERHESS EJHTHEA
Al F2l=)E  prostaglandin, endothelium-derived relaxing
factor(EDRF) W JIZHIAA B+8A &o] A=, SA7MA &
2% EDRFZE nitric oxide(NO) o] o>, No:
L-argininedi NO-synthase(NOS)7} ZMg5l0] BHEE ALSE
constitutive NOS{cNOS)2} inducible NOS(INOS)7} Q2om,
cNOSE EThAEIH ZL} ¥ SollA] Ho) wHgn?. (NosE #
9] gAamel A8l g4t NEHY EAEEQ! «GMP
Ue B7HK1714, 119 BHF Q! guanylate cyclased] &4 3}
2 mgroga g3 uad U gAamgld RA Y 88 e
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