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Screening of Active Compounds from Gastrodia elata Blume
for Vascular Smooth Muscle Relaxation

ZHANG Wei-ming' , YANG Lian® , LI Xiu-fang®" , LIN Qing’, LI Guo-hua®, WEI Wen-bin'
(1. College of Agronomy and Biotechnology, Yunnan Agricultural University, Kunming 650201, China;
2. Yunnan University of Traditional Chinese Medicine, Kunming 650500, China)

[ Abstract] Objective;To study the vascular smooth muscle relaxation effect and explicit the material base of
Gastrodia elata Blume. Method: Tension recording for rat isolated aortic artery was used to study the effect of
vascular smooth muscle relaxation. Column chromatography and mass spectrography and nuclear magnetic resonance
spectrometry were used to isolate and identify the active compounds of G. elata Blume. Result: G. elata Blume.
could significantly inhibit the smooth muscle constriction of isolated aortic artery induced by KCIl. Five esterified
phenolic compounds ( [ -V ) were isolated from G. elata Blume, such as p-hydroxybenz aldehyde ( I ); p-
hydroxybenzyl methylether ( 1T ) ; p-hydroxybenzyl alcohol ( Il ) ; 4, 4’-dihydroxydiphenyl methane ( IV ); 4,4'-
dihydroxydibenzyl ether( V). The results showed that the vascular smooth muscle relaxation effects were the result
of the role of five compounds. Conclusion: The five esterified phenolic compounds( I -V ) from G. elata Blume.
play a combined role for vascular smooth muscle relaxation.
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BEHE M BB 20 R < TR 41 U 6 1t 4 57 g L
WEA AR RS B AT R . A
ST LA 2 B 38 R PR R I 58 X6 42, SR FH 245 3805 i
TGS 5 A L3 43 B 0 5 s, X6 KRR 1Y I - T L
P st A FHTE P o0 24T 1 0 a8 0 9, BURE 45 R 4l i
mr,
1 ##
L1 259 Rk KRR H = 4 W38 KRR 58
I, H R 5 Bl 350 452 25 5 Sl 22 BHE Y KR Gastrodia
elata Blume. [T H 25 5 4y Ak 2350500 Ry T 45 40 A
aff, W 1 [ 25 4R Ak el R A R 2 T Krebs-
Henseleit( K-H) & ## % P 4 NaCl:118.0 mmol-L ™",
KCl:4.7 mmol-L~", CaCl,:1.25 mmol-L™", MgSO, :
1.2 mmol-L~", NaHCO,:25.0 mmol-L~", KH,PO,:
1.2 mmol-L ™! , Glucose:10.0 mmol L.~
L2 ¥ SD KRR, IE WS, HEPE, /& 280 ~ 300
g, W I 1148 = 2 B2 e S 56 3h W ik 5 e, 2B 7 3
A[HIEYS SCXK (J1])2004-16, ¥ 1) 3¢ T 2= B vh B2 2
B S g sh W bl IE T AR
1.3 Y38 SQG-4 MU 25 B 16 R 458 (A 1A
5 mL) , ABAL AT s BL-420F 2E M) HLHE S 90 R 56 - 1L
#B8 7% B BF B A BR A Al A= b A AEE B (200 ~ 300
HD) HZJZHT AL (10 ~ 40 wm) , 7 & 746 T
J A A 2E R ¥ O Tl & EE 25 5 BRUKER AM-
400 MHz #8 5 4% f4 35 9% 1 ( TMS [N ¥ ) 5 AutoSpec
Premier P776 X3 £ = bp i %43 .
2 FiE
2.1 KRR B S e e
2.1.1 RRCR CBRIEB AL Sl % KRIKA 2
LR (2 kg) ,JH 95% (1) L B2 6 h, 3% 2L 9] Jii 42 H
39K, [l 4 WS ] Sy 49k 3 h kAR BHRHLY G
S, U U A 15 B AR R ROR B SR ), B G128
TRIK T, A Tk i 52 AR A e 2 e,
FE LR ZE U A e 2= 1050 v k|, 45 380 O R 32 B
YA RS 2 B AROK R IMA SR LR B #E %
LR OTRIZTAA G IFJLIRFER LR TR )Z , [l
LR TR A3 B RIK 418 L BR A BGER AL G2,
2.1.2 G2 REfHE IS B B 2. 1.1 45 085
G2 FREMAE A% 53 B, I 2 fe-2 R SR 7 &
GERBREVEME (1001 ~10: 1) , &S Rk B AE 2 4 &
HWZENT, Ak aw 1~ .
2.1.3 Z5MSEE R NG LR KBTI X b A
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I ~ VT TEMEE. hEWV ~ TEE DA
B SR AT 25 K 45 8 B s MR A o
2.2 hPEEER
2.2.1 REMESNFRIF M H S BSD KR, ip K
A G PR B, TR B B Bl bk, BT 4 C ) K-H
FEFRIR T, e B I A R R I B 285 & A 2, o i 2 3
mm KA MR MEHFEHETEA S mL 9 K-
H s R b e 37 °C L RF2L A 95% 0, +5% CO,
POTR B AR o I A8 A P s 43 0 32 F 5K 0 4% B 2% RN
HEJRG B I AN 85 B9 22, {f1 ] BL-420F A= ¥y L RE 55 5 &=
Gridsk . EOGE MmN 2 g, B 15 min % 1K, F
i 1 h J5 RS .
2.2.2 G2 K5 AMbA ot KCI ik 46 K B 3= 2)
FREFREE R KRR E S kIR E T 4 CY
K-H &R P F45 1 h J5, FH AW E 6 x 10" mol -
L™ KCI 100 w6 v, o, e 3, P-4 15 min, il
AL BE 6 x 1077 mol - L' iy KCI {8 Ui 45 35 51 5 K
1B, SR J 78 Vi A8 b 43 3 A A= 24 R TR Y (U
800 gL~ " 4l 45 A 2 B e 54L& WU AE G2 Hp i 4R B
RIFRAR ) RIK R LB BGHR AL G2 Kk &W)
I ~ V., id 5 3 8h bk 2Rk Jr 09 28 4k, 3T 5 i 4 &7
k&,
Gk = [KC TS 53k 1 (g) — MAFFRTK J1 (2) 1/
KCL Bl 4 1L 373K J1 (g) x 100%
3 Gt EAE OHERM xoxs Ron, NH
SPSS13. 0 B Rt 47 4E i1 43 Hr , 4 1) bb A ok FH B D] 3%
T EMME. P<0.05 50 E Lo

4 £R
4.1 Z5MMETE D EIPEE T 5 BRI E R
(L ~V),

a1 R A RS & (A k- ER ) | 5
¥ 5, C,H,0,; ESI-MS m/z: 121 [ M-H ] ;'H-NMR
(MeOD )6:9.77(1H,s) ,7.78(2H,d,J =8. 4 Hz, H-
2,6),6.92(2H,d,J =8.4 Hz, H-3,5);"” C-NMR
(MeOD)§:130.3(s,C-1),165.2(s,C-4),133.4(d,
2C,C-2,6), 116.9(d,2C,C-3,5),192.8(d,C-7),
DA b B 5 Sk RGBT B X B L R S (p-
hydroxybenz aldehyde ) %45 #H £ .

AW I JC B IR 25 & (Al k- R ) |, 2 F
& CyH,, 0,; ESI-MS m/z: 137 [ M-H ];'H-NMR
(MeOD )§:7.15(2H,d,J =8.4 Hz,H-2,6),6.76
(2H,d,J =8.4 Hz,H-3,5) ,4.34(2H,s,CH,0H) ,
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3.32(3H,S,0CH,) ;" C-NMR ( MeOD )§:130.0( C-
1),158.3(s,C-4),130.6(d,C-2,C-6),116.0(d, C-
3,C5), 75.5 (t, C-7, CH,0H), 57.8 (s, C-8,
OCH,) o Lk I % d 5 Sk 4 38 1 9 % 35 9 222 1 ik
( p-hydroxybenzyl methylether ) £ HE AH4T .

AW kR, 5 Tk R, 73+ X
C,H,0,; EI-MS m/z: 124 [ M* ];'H-NMR §: 4.49
(2H,s,CH,0H) ,7.17(2H,d,J =8.4 Hz,H-3,5),
6.75(2H,d,J =8.4 Hz,H-2,6),"” C-NMR §:157.9
(s,C-1),133.5(s,C-4),129.8(d, C-3,5),116.1
(d,C-2,6),65.1(t,-CH,) ., Lk %45 ik
i ) 3 #2 5 JE FBE ( p-hydroxybenzyl alcohol ) % 4
FHAT o

GV R B EEIR G 5 (A - ) L 5+
= C,,H,,0,;EI-MS m/z:200[ M* ] ;' H-NMR ( MeOD )
5:6.96(4H,d,J =8.4 Hz) ,6.68(4H,d,J =8.4 Hz),
3.76(2H,s,CH,) ;" C-NMR ( MeOD )§:156.4(C-1,C-
1'),41.1(t,C-7),134.2(C-4,C4>)116.0(d,C-2,C-
6,d,C2’,C6"),130.6(d,C-3,C-5, C3’,C-5"),
AE et 5 SRR E Y 4,41 TR SR TR SR kg (4,
4’-dihydroxydiphenyl methane ) Z{4& 4T o

GV R B R R S S (A hEE-TI R ) | 5>
¥ C,H, 0,; EI-MS m/z:230 [ M" ];'H -NMR
(MeOD ) 7.16(4H,d,J =8.0 Hz) ,6.77(4H,d,J =
8.0 Hz),4.39 (4H,s,CH,),"” C-NMR ( MeOD ) §:
158.2(s,C-1,C-1",)130.2(s,C-4,C-4"),72.6(t,
C-7,C-7),116.1(d,C-2,C-6,C2",C-6",)130.9
(d,C-3,C-5 C-37,C-57) L b ¥ds 5 3cmkfan
B 4,4 -5 %5 — K EE (4,4 -dihydroxydibenzyl ether)
B AT
4.2 G2 J¢ 5 AMbAx KCL fe 4 ok B 3= 3 ik
Wk s KRR G2 k& 1 ~ VLU
X KCL i Wi 4 1) oK BRI = 2 ik B 35 4 12 35 &7 sk AR
L5 e e Uik ad 1 EH & (5 A4 A
L&YW L P <0.05 3 P<0.01) ka1, I,
IV, VIE] b 22 5 1 00 B 3 P S0, LR 1
5 itig

HHT— A, KRR R (gastrodin) J& K R 1 B
BENGE R ST , 52 24 b PR B AR oE 1Y e
LURMKE & BERNELENSEZ IG5, K00, 20 ¢
TR ER 25 BEA 5 19 38 R, AL DL KRR 2 AE B i
PEFE B 1 AN RE 42 T8 S5 W 5 K JRRA% Gt D A00RH DG 1 24 3

*1 G2 RE5ANMLEW KCI Flk s X R
BIEZHBRERHK S BRI (x 5,0 =8)

. 2 KCL Hid 45 Zifak 1 [HgES
/g L~! KA/ /g /%
25 - 1.40 £0.16 1.42+0.16 0.00 £0.00
G2 11.50 1.25%0.25 0.13 +0.12 90.25 +9.08%
I 9.48  1.47 +0.20 0.24 £0.17 84.09 +10.33%
I 13.96  1.67 +0.27 0.86 +0.25 48.97 £8.62%%
i} 16.44 1.65+0.23 0.73 £0.12 55.62 £3.76>
\% 9.94 1.64£0.35 1.10 £0.43 35.13 £13.80*%
V 7.06 1.66 +0.29 0.70 +0.36 59.12 £16.99%%

HESEMMEY P <0.05,2P<0.01;5 4> P<0.05,
Yp<0.01,

TP Q0 DR RR D 24 b b 2 B KRR 3 B N T A R
JBR 3R 14 0 ) S B 1 R AR R AV 0 A BT 5
v KRR 2t R 2 B HR I /0N M R A O v A
PN AN A S S ISP N N I TP S
40 P 23 1T BB D A b o AR S 58 DA i A P ¥ UL
i st A P 8 B, X R RR R T o L o ik A o AN
JEAEBR IR YT M SR AT TR SR BN, &
W R R C TR 42 B G2 % KCI i 4 1) K
UM 3= S Wk A B B g &7 kAR T, BRI 5 A4
oG WAL EAE R S5 3, L DAL & 136 PR .
e B AR T T R I AT T AL g R A
T (VDC) AR S5 1) 45 J 48 7 KRR & 5K il 45 14 76
AR 5 A Ak A I i A S i ULAE i B - VDG
PES B NI A . PTEAPLEHIRE AR i — D IR AW
OIS
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(FE] B BN R8T S8 P S IR AL (AS) S il g | 7 — 4fL A (NO) & & B £ 3 Ik ifs & 1 — S AL A4 i
(iNOS) FKIBHIRLIN o J7 35 K5 48 FE M T 70 22 4 32 HBHLY 4 H (n=8) AN A (N 41) AS BERIZH (M 4H) I R B i
FR e 2 (L 2H) RIS R B oo 00 ek 2L () R oo i DK S Sl o R B AL BB o VAT 45 26 12 ), 42 B 3l A Ab 23 7 SR 00 1fn v
Ji B 11 B R 3K KT il TR 3 it il 12 A ) K B LY NO K -, B 9 2 U 2 6 A I 3 3 k4L 2 INOS 4R 1 3R 3k, 2 5 bl e s 3R
& B BE SN (RT-PCR) J7 #6460 4 32 3 Jik 21 27 INOS mRNA [y 3k, 5812 AR SREAVAAR ML, 5 K B AIK w77 & 4L 0f 7 8
J T B (TC) IR % B AR & H (LDL) , il NO & 5] i F [ (P <0. 01 5 P <0.05) , % FEAG & H (HDL) B2 7+ (P <0.01) ,
T B e R e 2 H T = (TG) KSF R BEAR (P <0.01) o TSR L INOS 4L 4 & iNOS mRNA FY 2 35 25 W] 1 i 55 (P <
0.01 3 P<0.05), i K2 FWAESM I AS % EFh Kk iNOS JH mRNA )5 B 3k 02> NO /7=, A M A8 , A F F 4E
S 8l ok o3 e AL E AR
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Effects of Prepared Rhei Radix et Rhizoma with Wine on Serum Lipid,
Nitric Oxide and Expression of Inducible Nitric Oxide Synthase
in Aorta of Atherosclerotic Rabbits
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[ Abstract] Objective:To investigate possible mechanisms of the intervention effects of prepared Rhei Radix
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