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Relaxant effect of salianic acid A isopropyl ester on rat pulmonary artery and its mechanism
LI Jing, MA Xin, ZANG Wetjin
(Department of Pharmacology, Medical School of Xian Jiaotong University, Xian 710061, China)
Abstract: Objective T o investigate the relaxant effect of salanic acid A isopropyl ester (isopropyl 3
3, 4 dihydroxyphenyl2-hydroxypropanoate) and its mechanism. Methods Isolated rat pulmonary arter
y ypheny y yprop p y y
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was perfused and the tension of the vessel was measured. T o observe the relaxant effect of salianic acid A
isopropyl ester on the pulmonary artery precontracted by noradrenaline (NE) and the role of endothelial
cell and vascular smooth muscle cell on vasodilation. Results Salianic acid A isopropyl ester relaxed the
endothelium-intact artery precontracted by NE in a concentration-dependent manner, and the effect was de-
pressed with denuded endothelium. Salianic acid A isopropyl ester rightshifted the concentratior-response
curve of KCl and suppressed the contractions induced by NE and CaClz in the Ca”* —free- K-H solution. The
relaxant effect of salianic acid A isopropyl ester was inhibited by N =nitre I~ arginine methyl ester hydro-
chloride (I-NAME), Indometacin, CsCl, Tetraethylammonium (TEA), Glibenclamide, and BaCl2, but
not that by Propranolol, Metoprolol, and Salbutamol. Conclusion Salranic acid A isopropyl ester could
significantly relax the pulmonary artery of rats, which may derive in part from endothelium. T he relaxant
effect of salianic acid A ispropyl ester may relate to NO pathway, prostacyclin (PGL) pathway, calcium
channel, and potassium channel.

Key words: salianic acid A isopropyl ester (isopropyl 3-( 3, 4dihydroxyphenyl)}2-hydroxypropanc-
ate); pulmonary artery; endothelial cell; calcium channel; potassium channel

A ( , 13 : ASB240U (
) ), ASB240U
4 ;JH —2
CS-HPLGESEMS" ( ); SC—15 (
, ): XTG (
, m/z 239. 2 )
, L 4 143, sp
[B(3,4 - , , , , (4 ©
] kH (mmol/ L: NaCl 118 KCI
, B(3,4 ra 4.7 NaHCO3 24 MgSO4 1.2 CaClz 2. 5 KH2POs4
[isopropyl 3-( 3, 4 dihydroxyphenyl)}-2- 1.2 100 ,
hy droxy propanoate] , (salianic , ;
acid A isopropyl estelr)|1| , 4~ 5
(231 s 0.5~ 1. 5mm s
2 mm , L
, ( )
, (37%1) C , 95% 02 5%
CO2 , pH 7.3~75
1 500 mg, 90 min,
11 : SD , 260~ 320 g, 15 | 500
, mg 60 mmol/ L. KCI ,
1.2 : < 10% I~
, 98 5% NAME (100 Hmol/L) (10 Hmol/ L),
( noradrenaline, NE) CsCl (10 mmol/L) TEA (10 mmol/L)
; EGTA Biosharp ; (30 Bmol/L) 4AP (2 mmol/L) BaCl(100 FmoV
I-N = ( N“nitre-I-arginine methyl L) (5 Bmol/ L) (10 Bmol/ L)
ester hydrochloride, I-N AME) (tetraeth- (10 Fmol/ L) 10 min
ylammonium, TEA) 4 ( 4aminopyrt+ Q 1Hmol/L NE , 1x10°°

dine, 4AP) Sigma mol/L , ( =



e 84 - ¥ 25 Chinese Traditional and Herbal Drugs 40 1 2009 1
/NE x
100
100%) , ( kH 10 min,
) Ach (0. 1 Pmol/ L) 807
R > 75% , < 25% £ 60
_ E o
L5 : x Es , s —— WA _
—— 1X10° mol-I %??%fﬁﬁfi
20 4 ——1X%10"*" mol SRR B
SPSS 13. 0 01§ ZEGmn AEREnE
i , GraphPad Prism 4.0 :
( 4
l'\ :‘U 4‘\3 (w‘(l :‘Yll
2 KCl (mmol - L)
21 NE 0 1 Emol/ .
: P< 005
L NE ’ ’ “P< 005 vs control group
- 10 -3 -
(I1x10" "~ 1% 10" mol/L) 1 2 KQ (x*s, n=6)
5 NE Fig.2 Effect of salianic acid A isopropyl ester on dose
) efect curve of KA (xts, n=6)
[ (30 53 14. 93) %, (ROCC) : .
(55.63%19 09)%,P< Q 01] KH ( KH CaCl-, 02
il mmol/ L EGTA), 30 min
80 1 — EMEK 01 mol/L NE )
ol 2 5 mmol/ L CaClz,
i )
40 4 .
e . 30 min
20 1 (1x107° 1x10°* 1x 10" mol/ L) 10
. min NE  CaCl ,1x 1077
1x 107" 1x10° mol/ L NE

11 10 9 8 7 6 5 4 3 2
A5 RAR logC
: "P<005 *" P<0O1
*P<005 “*P<0 0lvs denuded endothelium group
1 NE
(xts, n=6)

Fig. 1 Doseeffect curve of relaxation of salianic
add A isopropyl ester on NE-precontracted
pulmonary artery of rats (xLs, n=6)

22 KC1 :
KCI (10 20 40 60 80 mmol/ L), Kl

2 B

, (1x10° 1x
100* 1x 10"° mol/L) 10 min
KCL, KCl
(1x10° 1x 10 * mol/ L)
KCl )
(1% 10" * mol/L) KCl ( 2

23 NE

(94 83 19. 83)%
(83 63X6 42)% (47. 66 £9.93)%, 3A,
CaCkL (86 26 £ 18.05)%
(77.75 %19 80)% (62. 974 97) %, 3B
2 4

4, CsCl TEA BaCl»

B

13. 73% 14. 49% 11. 53% 10. 62%, 4 AP
, 4 33%
25 B

3 05% 2 06% 0.41%

26 NO
I:(PGI2) : [-NAME

13.29% 9. 09%, 5

3



v &35 (hinese Traditional and Herbal Drugs 40 1 20 1 * 85

125 7 A 1259
100 1 100 { —
S 75 1 . £ 75 4 -
& -
= 50 = 50
&
25 25 1
0 r 0 T T T T
XHE 1x10° 1x10* 1Xx10° MHAE 1x10° 1x10¢ 1x10°
5% %Pl (mol - L") 5% 5 A8 (mol - L)

: "P<005 " P<OOL,
*P< 005 “*P<00lvs control group; Following figures are same
3 NE (A) CaCL (B (xts, n=6)
Fig.3 Effect of salianic acid A isopropyl ester on NE precontracted (A) and CaCl, ( B
precontracted pulmonary artery of rats (x s, n=6)

30 NE
> s b
£ 20
oy
g NO
10 PGl (endotheliumderived
hyperpolarizing factor, EDHF) tel
0 A
3tHE CsCl TEA 4-AP BaCl, HFIEMR (NOS) L~
NAME s
B4 FRHEEEFANASERRETFOEERAN
o (xts, n=6 ’
L EM e , NO-GG-cGMP  PGI=AGcAMP
Fig. 4 Effect of different potassium channel blocker
on relaxation of salianic acid A isopropyl ester
(x*s, n=6) K ’
30 (voltage de
T pendent calcium channel, VDCC), Ca”
2+
£ 20 A Ca ’
#
W “ 12<C1 )
= Ca® VDCC
0 4
! NE
Ca™ : CaCl2
O r 5 ' 4 2+
MEM  LNAME BREE Ca ROCE
, Ca”
B S5 L-NAME fMB%EENFASRERRE Ca® !
FOEEROEM (x5, n=6) ! 5
Fig.5 Effect of L-NAME and Indometacin Ca
on relaxation of salianic acid A
isopropyl ester (x+s, n=6)
[7]
)
B
) 4

s (voltage dependent K* channels, K.)



e 86 3 25 (hinese Traditional and Herbal Drugs 40 1 20 1
(Ca”*—dependent K* channels, Ka) NO PGL ; ,
(inward rectifier K™ channels, Kiz) ,
ATP (ATPsensitive K* channels,
Karp) '
CsCl K. 4AP Ka H ’ ’ :
[J]- . 2007
TEA Kk BaClz Karp (5): 435-437
P [2] Don M J, Shen CC, Syu W J, et al. Cytotoxic and aromatic
CsCl TEA BaClz constituents from Salvia miltiorrhiza [J]. Phytochemistry,
2006, 67: 497 503.
’ +AP ’ [3] LamF F, Yeung JH, ChanK M, etal. Relaxant effects of
Kea Kir i )
danshen aqueous extract and its constituent danshensu on rat
Karp coronary artery are mediated by inhibition of calcium channels
S B [J]. Vascul Pharmacol , 2007, 46: 271277
[4] Chan Y C, Yao X Q, LauC W, etal. The relaxant effect of
B ’ B, urocortin in rat pulmonary arteries [ J]. Regul Pepiide,
2004, 121: 1+ 18
B ’ [5] Mishre S K, Abbot S E, Choudhury Z, etal. Endotheliunm
3 dependent relaxation of rat aorta and main pulmonary artery
, B by the phytoestrogens genistein and daidzein [ J]. Cardiovas-
a B ) cul Res, 2000, 46: 539-546.
[6] Vanhoutte P M. Endothelium+ dependent hyperpolarizations:
a ’ B the history [J]. Pharmacol Res, 2004, 49: 503-508
B [7] Mandegar M, Yuan ] X Role of K* channels in pulmonary
s ; hypertension [ J]. Vascul Pharmacol, 2002, 38: 2533
, B [8] Bonnet S, Archer S L. Potassium channel diversity in the
pulmonary arteries and pulmonary veins: Implications for
a ’ regulation of the pulmonary vasculature in health and during
) pulmonary hypertension [J]. Pharmacol Ther, 2007, 115:
s , 56-69.
T B, FHR, A
( R 341000)
(MCAO) (2 h) (24 h) s 1h v 5 10 mg/kg,
24 h, . Na*, K'=ATP  Ca*-ATP
(M PO) -8 (1I-8)
R s Na*, K*—ATP Ca*-
ATP s MPO II-8 s
; s ATP (MPO)
:R286 10 T A :0253-2670(2009) 010086 04
! :2008-05-26
: (30560172)
(1968—),

Tel: (0797) 8657601 E-mail: hewei8286291@ yahoo. com. cn



