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Study on the Gastrodiae rhizoma as Applications in YackSun(Medicated Diets)
for Preventing of Cerebral Cardiovascular Disease
(1) Effects of Gastrodiae rhizoma on the Regional Cerebral Blood Flow
and Blood Pressure
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Abstract

This study was performed to provide basic data that predict the usefulness of Gastrodiae rhizoma as food materials for
oriental medicinal cuisine(YakSun). We measured the changes of regional cerebral blood flow(rCBF) and blood pressure(BP)
in rats, following the intravenous injection of Gastrodiae rhizoma water extract. The measurement was continually monitored
by laser-doppler flowmeter and pressure transducer in anesthetized adult Sprague-Dawley rats for about two to two and half
hours through the data acquisition system composed of MacLab and Macintosh computer. The results of this experiment were
as follows. Gastrodiae rhizoma increased the changes of rCBF in rats significanty. The rCBF of Gastrodiae rhizoma did not
change by pretreated propranolol, atropin, methylene blue and indomethacin. But the rCBF of Gastrodiae rhizoma was
increased by pretreated L-NNA. Gastrodiae rhizoma decreased the changes of BP significantly. The BP of Gastrodiae rhizoma
did not change by pretreated propranolol, atropin, methylene blue and indomethacin. But the BP of Gustrodiae rhizoma was
decreased by pretreated L-NNA. These results indicated that Gastrodiae rhizoma might increase the rCBF and the BP which
related to nitric oxide synthesis. Also these results indicate that Gastrodiae rhizoma can be used as a safe and clinically
applicable to diet therapy of cerebral cardiovascular disease.

Key worda : Regional cerebral blood flow, blood pressure, Gastrodiae rhizoma, food material, YakSun(oriental medicinal
cuisine).
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Ao AMES Hrke A3 E it gl T
Yot ALE-stETh el 100 g& S5 2,000 mLe} 37
Azb Zglade) ve the 100~120°CoA 12087 718t
o] de 2zl W¥R I3 & 3,000 ;pm OF 1587t
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1) ZALEF2 Y

S Y[R &3 2 Laser-Doppler flowmeter system
(Transonic Instrument, Chicago, U.S.A.)S ©]-8-3}l] &3}
ArtkNa KS 2001).

ZZE urethane(750 mg/kg, i.p)oE nlFH A7) AL
37~38C&E X8 4 YEE 3} stereotractic frameol] 174
A7 e wet FIE Ailst] FAEE =347
3 brema®] 4~6 mm =4}, —2~1 mm A4t A7 5~6 mm
o] craniotomy & AT olu) FHES) TAE Hha
st @A -AY 28 WAEE ofxith Laser-Doppler
flowmeter & neddle probe(H 7 0.8 mm)E ¥ (FHF)=2
HEHo| #2&lo] 5 & stereotractic micromanipulator® A8
Slo] ZaAurEae] 2A2UA SHAA LAAL S <
AAA ARE FAE T F43E F3H(regional cerebral
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37 Z urethane(750 mg/kg, ip)oE wFHAF T AL
37~38CE A1 4 Y= heat pad o] LoFAWNEALL)
2 g A WG W5 DR skl AEEE
o] giEEme] A polyethylene tubeo] $3ZAF pressure
transducer(Grass model 7E polygraph, Rhode Island, US.A)E
E3ta] gtS =3)3le] MacLab(MacLab/8e, AD instruments,
England)3} Macintosh computer(Power Macintosh 6100/66,
Berkingkum, England) 2 J-4] ¥ data acquisition systemoi] 7]
s3je] Sgsdh 97 19eld] del 12 2B @
w0l tal % 1001218 thee 108 W3 A¥eld 1
B H ¥tew ik

Av} FEoe] Folo] oo FaxBFH Qe W
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Y1 e

Folgte] TAaHEFZIY o] | ride 3l
YEPR =R & ERlstitt. whaba wd4lAd 8 84 2|
Q] propranolol(3 mg/kg), T4 2FEAQ] atropine(10
mg/kg), NOS(nitric oxide synthetase) #4121 L-NNA(1.0
mg/kg), cyclic GMP(guanylyl-3',5 -monophosphate) A4 <1
methylene blue(10 pgkg) 2 iNOSS TAHE 7|4 2
prostaglanding] A4 & 491 cycloxygenase A A<l indome-
thacin(10 pg/kg) 55 FYFAIZ Fof & Hul 295 ¥

of gt} AT
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BE Ao B4 EA-L SAS(statistical analysis system) PC
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o] P Aefoll A A FAHEFES 3.25 AUR
] ©]E& 100.00%(control) 2 3} t} HulE 0.1 mgkg, 1.0
mgkg 2 10.0 mgkge] FEE Foig AR HI[HS 7}
7} 338 AU, 3.65 AU 2 3.89 AUE JEPGT o)& AHnp
AR} AH Fvbste Adela 53] Hv Fo w2}
1.0 mgkg 2 10.0 mgkgd vl 1 Z71]-8-0] controle]] H]
3 747} 112.30%, 119.69% = Vel 2403 Fako] §ogt
F7He eI

2. Fa=ERE B7t 71”9 =l

Aut dFFEdo] ofFd 7|A L Bl HEFFE TV
71eA2 Bolsly] 9d) o) 71x] 2z AHee T A}
£ S o] oY FEE Table 20 A2 t3t) o
wf 2} EollA kRS Folata ek FoIskA] BkE wf
o] ¥ FFS 100.00%(control) & 3} T}

1) Propranolol Aol 2|5t &t

Avle] Rolz Fad@RLe] 27l gF )RS Lo}
U] 9ste] WA b 87 AEA] propranolol (3 mg/

Table 1. Effect of Gastrodiae rhizoma extract on the
regional cerebral blood flow in rats

GR(mg/kg) rCBF (AU) Change in rCBF (%)
Control 3.25+0.03" 100.000.02
0.1 3.3840.18 104.00:£0.02
1.0 3.65£0.20™ 112.3140.06"
10.0 3.89+0.23" 119.69+0.10"

Y Values are meantS.E. (n=10).

% Statistically significance compared with control group.
(p<0.05)

GR : Gastrodiae rhizoma, rCBF : regional cerebral blood flow.



286 EE R

kg, iv)S 3 T HnlE
mg/kge] FE= T3

Propranolol2 A28} 7499 HEFZFS 100.00%
2 39< o 73113]»—2— 0.1 mg/kg, 1.0 mgkg 2 10.0 mgkg &
T2 2o Ao 2AYE 2] 242} 101.50% , 101.70%,
103.30%= e} x4 dute] Fo] Rt 2ETF S8
v o F7E fo)4Rl Afole oAtk Table 2).

0.1 mg/kg, 1.0 mgkg 2 10.0

2) Atropine XMx{2|ol| 2|5t A&t
olel FLAURY S} FRGAAAS 4%
o] UEAE ohur] Aaed Faga
atropine(10 mg/kg, i.v)2 5 o]— ﬁ 1= 0.1 .
mgkg 2 100 mgkgd] T2 FAG § FLHEFEES
wEstdh

Atropine© 2 AHA G Fo Aok Folgk A Arky
2o 57} 0.1 mgkgd w)& control®] 102.26%, 1.0 mg/kg
o Al & control?] 103.57%, 10.0 mgkge] T 7 S
Al &= control?] 104.48% 2 <A E F ko] Z715 7]+ 3
fovt felzel Aol BT StCKTable 2).

3) L-NNA X x{z|ol| 9|5t st
AP E G 27} 7]A0] nitric oxide AT FEHo] gl
EAE Lolrr] 98le] nitric oxide synthesis inhibitorg]

L-NNAE 1.0 mgkg $=2 FUFAlel] o E /TS
Taatgrt.

L-NNAZ HAA g & HdntE FAYPE o Hvle] Fo

=7} 0.1 mgkgd wie F4AY%EF-2Fo] control@] 102.06%

19;1v 1.0 mgkg & W controle] 109.41%, HwkE 10.0
mg/kgs FA3E do= control2] 110.82%2 vJeER} w1}
F=7) 1.0 mg/kg o}/ w controlol BJ3)] F2]gt FAE
FEe] S/ #EE ¢ U3 tiTable 2).

4) Methylene blue Hx{2|of| ojst A&t

Table 2. Effect of Gastrodiae rhizoma extract on the regional cerebral blood flow in rats

EE

FobAl o} BEREE

MIE 2 4 Qs E O slde dane
guanylyl cyclase2] &35} #zo] §ltt. o] guanylyl cyclase
inhibitorQ] methylene blueZ 10 pgkg =2 o] Fof
P S R Ry FAYYE RS dEsioh

Methylene blueE 3 3 t}hA] MulE 0.1 mgkg, 1.0
mg/kg 2 10.0 mgkge] =2 53595 v controld] H]
3] Z+Z; 103.55%, 104.12% 2 106.53%2= LElstoL) 89
g AN FHY] WslE #EY 4 gl tKTable 2).

S AR

5) Indomethacin ZX{2|o|| 2|5t &5t

o F e i thE 717 cyclooxygenase A2 T
Hol X8 Loty 93 cyclooxygenase inhibitorg]
indomethacin 10 pg/kgo 2 Ao A2 T HAntE 5
CEHR Rosle] maMEFEe BRIt

Indomethacing A A g]gt T HulS A7lR] B2z Fo
Al EE F2o] controlel] B8] ZFzt 103.00%, 106.29%
5 10780%z Hrhe] o] $E} 2SS FauE Rge)
7k ¥l e #9281 Aol ohQlthTable 2).

3. Hoprt edo ojxl= g

e} el ALeh IS £AE B olef 2
ol A% F290 U Fojslel Yge BANAD 1 A

€ Table 3°] @ﬂoh’in}. el R Heo] e 92.84
mmHgo]lem Hule] 2 x2 0.1 mgke, 1.0 mgkg 2 10.0
mgkgo 2 dto] T3t A Ztz} 89.47 mmHg, 86.55
mmHg, 80.53 mmHg2 Ueh} v} Foof ofs) dto] 7+
ashE Bl 53] Hvte] £ F=7} 1.0 mgkg ©]%

J W= Feto] felHoz AaHALh

(% Change in rCBF)

Drug Propranolol + Atropine + L-NNA + Methylene Blue + Indomethacin +
mg/kg Gastrodiae rhizoma  Gastrodiae rhizoma  Gastrodiae rhizoma  Gastrodiae rhizoma  Gastrodiae rhizoma
Control 100.00:£0.02" 100.00+0.02 100.00+0.02 100.00+0.02 100.00+0.03
0.1 1015.0+0.05 102.26+0.03 102.06+0.03 103.55+0.02 103.00+0.03
1.0 101.70+0.06 103.57:£0.06 109.410.09™ 104.1240.10 106.29+0.09
10.0 103.3040.09 104.48+0.12 110.82+0.10" 106.53+0.11 107.80+0.11

Y Values are meantS.E. (n=10).

2 Statistically significance compared with control group(* p<0.05).
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Table 3. Effects of Gastrodiae rhizoma extract on the
mean arterial blood pressure(MABP) in rats

Gastrodiae rhizoma MABP Change in BP
(mg/kg) (mmHg) (%)
Control 92.84+4.21" 100.00+0.06
0.1 89.47+6.42 96.37+0.07
1.0 86.5544.82" 93.7120.07"
10.0 80.535.31% 86.74:0.06

" Values are meantS.E. (n=10).
) Statistically significance compared with control group

(p<0.05).

A FBUE Rolsln AnlE TS 2 uel B

100.00%(control) 2 3}H T}

1) Propranolol HX{z|of Cist Y&
817 o] dgtoll izt Hrpe] G Ast 71 e Lot
Hate] ka7 B =84 AEAQ] propranclol(3 mg/kg, iv.)

2 dxelsta HutE 0.1 mgkg, 1.0 mgkg 2 10.0 mg/kg -

TEE Fo3grh

A A< propranolol FAF 3-2] H S control(100.00%)
2 319g w AvtE Fof Al controle]] H]E] &<iol
99.69%(0.1 mgkg), 97.08%(1.0 mgkg) = 95.20%(10.0 mg/
kg)Z UEh} dnje] Fo FEIF HEFE Htol ATHE A
oy 93k Atoli= ol Ui Table 4).

2) Atropine FX{2|ofl CHEt A&
vte] s} Zstel tigk 717 o] Fagh 273 A g B ol
Ve AE dolrr] Yale] Futil ¢8A19 kAl

atropine 10 mgkg T== AW FARGE & A
1.0 mghkg 2 10.0 mgkg FE= o] Fofsigich
b}

Atroping FAFE & HulE B3l Afoe

Arkel MERF L YL AN B 237

Z}zr 0.1 mg/kg, 1.0 mgkg = 10.0 mgkgd
controlol] H]3] Z+2} 97.80%, 96.35% % 90.56% =
FAGTh ey folek Fel o] WEE &
S tHTable 4).
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3) L-NNA XNx{z|ofl CHEH P&

vke] Estol] thgt 7171e] nitric oxide A7 #do] 3l
=28 golEy] 98t nitric oxide synthetase inhibitor}
L-NNA 1.0 mgkgo & Axglsln Ave} 0.1 mgkg, 1.0 mg/
kg B 10.0 mgkge Fo it

L-NNA 2 HA2|g 3 b A 45 vk w27t
0.1 mgkgd wji= & to] controlol] B]&} 96.53%, Hu}l F=7}
72} 1.0 mgkg 2 10.0 mgkgd e o] 2zt 92.41%,
86.43%2 JERIA Hul Fo 7} 1.0 mgkg o3 o
Are] f17el Wb LERTH(Table 4).

4) Methylene blue TX2|o]| CHEH A&t

#nke] Fetofl thah 7)xdo] H#T2| guanylyl cyclase &
43} Bde] YEAES Lohur] stel guanylyl cyclase
inhibitorQ] methylene blue 10 pgkgo 2 Z Wufjol]l A xg)g
% Al 0.1 mgkg, 1.0 mgkg & 10.0 mgkegs Fo31h

Methylene blueE FAIgH & v} FE2ES F4F Alddle
Art Fof %7l 0.1 mgkg¥d vl control®] 99.37%, 1.0
mg/kg 4 W+ control®] 97.28, 10.0 mgkgd wlE control2]
94.55%=2 WER Ml oo oJaf U AaEE Bl
o1} feldel dskel ke BAE 5 YATHTable 4)

5) Indomethacin M*{z2|of 2|5t AT

vl delol ik 71 o] cyclooxygenase A4} $Eo]

CalolEy] 98] inhibitor9]

indomethacin 10 pgkgs F=o] Axelgt & Hul& 0.1

mg/kg, 1.0 mgkg 2 10.0 mgkge Fostgih
Indomethacing Fof % Hnlg FARAE Aoz 42

A= cyclooxygenase

Table 4. Effects of Gastrodiae rhizoma extract on mean arterial blood pressure in rats

Drug Propranolol + Atropire + L-NNA + Methylene blue + Indomethacin +
mg/kg Gastrodiae rhizoma Gastrodiae rhizoma  Gastrodiae vhizoma  Gastrodiae rhizoma  Gastrodiae rhizoma
Control 100.00:£0.05" 100.00+0.05 100.00+0.04 100.00+0.04 100.00+0.05
0.1 99.69+0.06 97.80+0.06 96.53+0.05 99.37+0.04 98.000.07
1.0 97.08+0.06 96.35+0.07 92.4120.06™ 97.28+0.04 96.38+0.07
10.0 95.20+0.07 94.59+0.07 86.43+0.07° 94.55+0.05 94.47+0.07

" Values are meantS.E. (#=10).

2 Statistically significance compared with control group(*p<0.05).
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controld]] B8] 7rA&dle 2=

£ oSt Table 4).

vt @4 FEE| HIFHY ol vH =

AR A3} Hnte] Rojo ofa] 4 HIFIE Sriehe
ol g2 Badhe FAH9eH 53] cNOSS #A
£ 714 3 nitric oxide 34 AA A L-NNAZE A2l 3k
F Ak 10 mgkg olde] FER Fo A HUFFE
controlel] H]&l] 2141 F7}, Fet controlol] B]&| 22
o= 2" 232 veyith & HE /] 5 o &4
=7}, dele] = oEAQl ZAe Hnt &5 EZ40|
nitric oxide A} #edste] Vet Aakel& doldl 2= g)
ATk

)

x

BB Pt J3te] B 5o Q) $o] A
Fs)o] w3 A7t Z7hgel wet 52d7] Aols) 71E}
o Ha4 2% 2 43PN Vsl 2, P, 1A
3 5 4097 5134 ¥ ¥# 2 50| 271 FA0] Yol
AEH ez Ho) A7 Bje Bile] WFAD ekl
AIskera) 1988, vhegel ke 1994, SA]2 1995).

Holl thall TAREHE A E “WBTHLT D 3 5]
AR 1982), TREMRE M E “AZiE BT ol Sk
0“4(2 VE 1977) BHUsH A @ 197508 = “Gsritf

Fhek shd ol Al 4B ARG 59 HE A8 9
F A& ooﬂ }\1—/\9} it’_l}]— Eo] ojorEA e pIWy 01

o=
FolAw 9ok 4oy %ﬂe EEEE %}H }
=]

Sﬂ(cerebro-vascular disease)2 H & #Es= &
s o@ ] o8 2RIyt Aol B Zefsle Aoz P o
A EA il A o)gt A dxne] 4, dttst

2 A% HeH ¥, Geiel N, due Eade) W
3, gelnEe) 27} m dalyge wst 52 ejnlat)
(A3 9 2hketa) 1988).

] & F(Cerebral Blood Flow, CBF)+ %32 100 mg%
50~60 mL/min =, ¥ HAZH 2 Z 700~840 mLo|H, o] &
ARste aQlo 2 T FUaretial perfusion pressure)
= ggogA o= 4% ¥rE K cardiac output)?} L2
A 8H(peripheral vascular resistance)ol] ]3] AAEM 1 9
%-%/J Wiatheromatous) = E 7 3}(atherosclerosis) ©. &
dyto] FolA|H CBF| W3l 23lA| =1 T3 o]its}

. Okada 1991, Kubes et al 1993)1L

Hoprlol REFREE

B4t 8 HE A7 CBFE 72 4% Utk 1
9o %= NOSel| ¢l8jA % CBF7} #3lsiA] ==t NOSo|&=
217344 NOSel 83 WA XY NOS9t 22 T 7kx 9
¢NOS isoform¥} macrophageo| 4] #-& £2}¥ INOS isoform
S°] dom o]F c¢NOSE calmodulin-2]&A o= A XL
Ca’ g 5o ojair &4} Ho} NOB B2 o2 AJ4kshA)
7k INOSE cNOSehe= 2] A E Ca’'sxol| o&3tA] ¢
1 eFYAlelE Ao ® &8It} endotoxino| 1t cytokines,
Z lipopolysaccharide(LPS)1} interferon-Tol| 2]afl 4] &%=
NOE ;(].LXJ O]J_E EH—]Z4 o= ng]-zﬂ—gigq /q]g %X_]—%
< VEPATHNathan C 1992). —12]5le] olxjEEdl o 2 ol&}
o AEZU §3 2557t TV 24 455 E cNOS
< Aedo g dao|d 283 Fhdd o3 dHZFe of
Azkgol 17] el ek o] cNOS7F A 51X Eaba &

o] £t Ho] dx o] AsAl Hlm gk Ahe

B2 S EA Tl Have] gt IH o2 gua-
nylyl cyclase®] &-A3}2 #s)7] wj B AT cGMPEF
< F7MA 3] UgA 2y dadr)ge 22 9 24
2 SGAAF) = 28-S scHPalmer ef o 1990, Shibuki &
d2A 9low INOSE 3
7135t & ARF Fo FFAAANA 3579 =
Ao dojozy FrHE dAARY e B o
g & $2dA] HF32] ol iINOS mRNA$} cyclooxygenase-2
(COX-2)mRNA2] W&lo] F4:3] =715 1 o] 9} 3 prosta-
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