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Vasodilatory effect of water decoction of dried flower of
Carthamus tinctorius on rabbit aorta in vitro

LI Hong fang', WANG Long de?, PANG Jinjiang'
( L Department of Physiology, Lanzhou Medical College, Lanzhou 730000, China;
2. Affiliated Hospital, Gansu College of TCM, Lanzhou 730020, China)

Abstract: Object To observe the vasodilatory effect of a water decoction of the dried flower of Cartham us
tinctorius L. (DFCT) on rabbit thoracic aorta and its mechanism. Methods Strips of rabbit aortic smooth
muscle were suspended in organ baths containing Kreb' s solution, and then isometric tension w as measured. Re-
sults DFCT did not change the resting tension of rabbit aortic strips. But similar to Ach (10™ > mol/ L), DFCT
(20 mg/ mL) could cause an obvious relaxation in 10 ® mol/L NA-precontracted arterial strips. T he relaxant ef
fect of DFCT was significantly reduced by removal of endothelium and 10™ * mol/L I-NNA and 10™ > mol/L
methylene blue but not by prostaglandin synthase inhibitor and blockage of adrenergic B receptor. In addition,
DFCT (40 mg/ mL) inhibited NA and KCI cumulative concentration-response curves of aortic strips without en
dothelium, and changed the PD; values for NA from (6.06%0.09) in control group to (5. 07 £0. 08) and for
KCI from (1.71%0. 33) in control group to (1.35E0.20), respectively. Conclusion T hese results suggest
that the vasodilatory effect of DFCT in rabbit thoracic aorta may be related to the nitric oxide release from em
dothelium, and also probably due to inhibition of Ca’* influx through receptoroperated and voltage-dependent
calcium channels.

Key words: the dried flower of Carthamus tinctorius L. ; isolated aortic strip; endothelium cells; calcium
influx
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The dried flower of Carthamus tinctorius L. activities including ant-'kcoagulation“], anti inflam-
(DFCT) is a traditional Chinese medicine. Its differ mation'?!, antitumor activities'?). Their antiis
ent preparations exhibit a wide diversity of biologic chemia 4J, antioxidative and fatigue-resisting proper
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ties'®!, their enzymatic inhibitory'® and uterus exci-
toryl”! effects have also been reported. Decoctions of
DFCT have been studied in the cardiovascular sys
tem. Here a weak inhibitory effect on the heart of
anesthetized animals and a decrease in blood pres-

sure'™ an increase in coronary blood flow and the

vasodilatory effect on the precontracted aortd " have
been reported, but the vasoconstriction effect on pe
ripheral blood vessels in the ear has also been
found!'”,

of DFCT on vascular smooth muscle and its mecha

T herefore, the effect of water decoctions

nism are not completely clear. In this study, we have
examined the mechanism of action involved in the
vascular smooth muscle effect of DFCT on rabbit the-
racic aorta.

1 Materials and methods

1.1  Drugs. DFCT (extracted and identified by
Medicine Inspection Institute of Gansu Province,
China) was smashed into pieces, decocted in water
and made it into 100% concentration of decoction ( g/
mL); N-/I-nitre-arginine ( [-NNA, Sigma), im
domethacin ( Indo) ( Taicang, Jiangsu Province, Chi
na) was dissolved in Na;CO3 solution and the pH was
adjusted to 7. 4; propranolol ( Prop) (The Second
Pharmaceutical Factory of Beijing, China); nora
drenaline (NA, Datong Huida, China); methylene
blue (MB, Merck); acetycholine (Ach, Sigma).
1.2 Arterial tension studies. Rabbits and arterial
strips were prepared according to our previous

study! '

Isometric tension was recorded with Bl-
410 Experimental System of Biological Function
(TME, China) through an IBM computer. After 90
minutes of equilibration, different experiments were
carrid out: (1) in some experiments, DFCT was
added in progressively increasing cumulative concer
trations (10, 30 and 70 mg/mL) in order to observe
its effect on the resting tension of aortic strips. (2)
T o analyze if DFCT could relax an existing contrae-
tion, arteriae with or without endothelium were con
tracted by NA (10~ 6 mol/L). When the contractile
response had reached a stable plateau ( approximately
5—10 minutes) DFCT (20 mg/ mL) or Ach (107’
mol/ L) was added respectively. (3) To evaluate the
possible mechanism of relaxation induced by DFCT in

N A-contracted aortic strips, the strips with endothe
lum were contracted by NA and the response to
DFCT or Ach was determined repeatedly after prein
cubation 15 minutes with one of the following sub-
stancess 10”* mol/ L I-NNA, 10 > mol/ L MB,
10" mol/L Indo and 10™ > mol/L Prop. (4) In add
tional ex periments, after strips were stabilized under
2 g resting tension for 90 minutes in Krebs solution,
the concentratiorresponse curve to NA ( 10° 75—
1077 mol/L) or KCI (10—100 mmol/L) was ob-
served in the absence and presence of DFCT (40 mg/
mL) in rabbit aortic strips without endothelium.

1.3 Data analysis. All the results were expressed as
x £s. Relaxation was expressed as percentage relax
ation of contraction induced by NA (10" ®mol/L). In
experiments of the concentrationresponse curves, the
results were expressed as percentage of control com
tractile response induced by 10~ >mol/L NA and 100
mmol/ L. KCI respectively. Statistical analysis was
performed in the paired and unpaired student’ s &

test. Comparison among multiple groups was made by

analysis of variance (ANOVA).

2 Results

2.1 Effects of DFCT on resting tension and NA-
precontraction in rabbit aortic strips. DFCT ( 10, 30
and 70 mg/ mL) administrated in progressively im
creasing cumulative concentrations did not affect arte-
rial resting tension. However, DFCT (20 mg/mL)
(Fig. 1 A) and Ach (10" mol/ L) (Fig. 1 B) caused
(56.15%£3. 85 % and (62.70 £2.27)% relaxation
of N A-precontracted strips ( P< 0.001, n= 12) re

spectively.

I

"P< 0.001 vs NS; ©22P< 0.001 vs DFCT

Fig. 1 Effects of I-NNA, MB, and Denude on rela
xation induced by DFCT (20 mg/ mL) (A) and

Ach (10 ° moVL) (B) in NA (10" ® mol/L)
precontracted isolated rabbit aortic strips

2.2 Effects of [I-NNA, MB, denuded endothelium
(Denude), Indo and Prop on responses to DFCT or
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Ach in NA-precontracted strips. Incubation with [~
NNA (10" * mol/L) or MB (10" > mol/ L) signifi-
cantly reduced relaxation induced by DFCT or Ach in
rabbit aortic strips (P< 0. 001, n= 10). Endothel-
um removal also markedly decreased the relaxation
(P<0.01, n=10, Fig. 1 A for DFCT and Fig. 1 B
for Ach). However, incubation with Indo ( 1077
mol/L) or Prop (10™° mol/L) did not affect relax
ation induced by the two preparations (P> 0.05, n
= 10, Fig. 2).

Relasatic

DFCT

Fig.2 Effects of Indo and Prop on relaxation induced
by DFCT (20 mg/ mL) in NA (10" ® mol/L)
precontracted isolated rabbit aortic strips
2.3 Effects of DFCT on NA and KCI concentratior
dependent contractile responses. The NA (Fig.3 A)
and KCl (Fig. 3 B) concentration-dependent contrae-
tion curves were shifted to the right after incubation
with DFCT (40 mg/mL) in rabbit arterial strips.
M aximal contractions for NA and KCl were reduced
to (54.72£4.58)% and ( 72. 88 £4.28) % respee-
tively (P< 0.001, n= 7). The PD; values in control
and after incubation with DFCT (40 mg/mL) were
(6. 06 £0. 09) and (5. 07 £0. 08) for NA, and were
(1.71 £0. 33) and (1.35%0.20) for KCL respee
tively.
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Fig. 3 Effects of DFCT (40 mg/mL) on NA (A)
and KA (B) concentration dependent
contraction curves in isolated rabbit aorta
3 Discussion
DFCT contains varied effective constituents,

such as carthamone, carthamin, neocarthamin, saf

floweryellow, 15a, 208 dihydroxy- A% pregnen-3-one

[12]

and so on' 7, and its different preparations exhibit

ex tensive pharmacological actions which were mainly

8
181 Some researchers

related to cardiovascular system
reported that the decoction and water extract of
DFCT and saffloweryellow could directly affect the
tension of vascular smooth muscle, but the mecha
nism involved in its actions were not elucidated.

Results shown that the water decoction of DF CT
could relax aortic strips precontracted with NA in the
same manner as Ach, but did not affect their resting
tension. It is now recognized that vasodilatory re
sponse to Ach are mainly mediated by release of nitric
oxide (NO) from endothelium! ™! and NO can stimu-
late soluble guanylyl cye lase in smooth muscle cells to
increase the second messenger guanosine 3, 5= cyclic
monophosphate ( ¢cGM P), which is thought to lead to
relaxation largely via voltage-independent mecha
nism. In our experiments, denuded or incubated rab-
bit aortic strips with [-NNA, an inhibitor of NO
synthesis significantly decreased the relaxation caused
by DFCT. MB, an inhibitor of ¢cGMP synthesis also
could reduce the relaxation induced by the prepara
tion. Our results suggest that in vitro relaxation of
rabbit aorta caused by acute administration DFCT be
dependent on endothelium and probably relate to
cGMP.

The endothelium might also release a number of
prostaglandins, either vasodilator or constrictor. In
our experiments, Indo did not affect relaxation im
duced by DFCT in endotheliun-intact aorta. Prop,
an antagonist of adrenergic B receptor, also did not af-
fect the vasorelaxation. These results indicate that
the release of vasodilator prostanoids and adrenergic B
receptor are not associated with aortic relaxation im
duced by DFCT.

Noradrenaline (NA) can activate receptor opes
ated calcium channels ( ROCs) in cellular membrane
of vascular smooth muscle and increase calcium in
flux, meanwhile can also activate G proteins and
phospholipase C to produce inositol trisphosphate
(IP3) which causes calcium release from endoplasmic

14]

reticulum' . Potential dependent calcium channels

(PDCs) are activated by depolarization of the plasma
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membrane when the extracellular K™ concentraction
In the present study, DFCT shifted

the NA and KCl concentratiorresponse curves to the

is increased .

right. These results might reflect the inhibition of
calcium influx into the cellular cytoplasm which are
supported by those previously reports that DFCT
could markedly block calcium influx through ROCs
and PDCs in cellular membrane of vascular smooth
muscle according to * Ca across membrane measure

ment[ 13l .

In this way, the vasodilator effect of DFCT
has been associated with an inhibitory modulation of
calcium entry into vascular smooth muscle.

In conclusion, our results indicate that, in rabbit
thoracic aorta, the water decoction of DFCT exhibits
a vasodilatory effect on contraction induced by NA,
which is related to endothelium and involved in NO.
Also, this vascular relaxation probably is mediated by

inhibition of calcium influx via ROCs and PDCs.
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