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Abstract:

The actions and mechanisms of taurine on vascular contractions have been studied in the isolated porcine coronary artery. Taurine
depressed histamine-, serotonin-, KCl- and CaCl2-induced contractions in a concentration-dependent manner, with maximal con-
tractions being depressed by 43.4%, 46.2%, 33.3% and 43.3%, respectively. Taurine relaxed arterial rings that were precontracted by
either 30 mM KCl or 0.3 µM U46619, a thromboxane A2 analog, in a concentration-dependent manner, and the maximal relaxations
were 39.4% and 38.7%, respectively. The vasorelaxations were nearly abolished by pretreatment with either the inward rectifier K+

channel (KIR) inhibitor, BaCl2, or the ATP sensitive K+ channel (KATP) inhibitor, glibenclamide, and were attenuated by the
Ca2+-activated K+ channel (KCa) inhibitor tetraethylammonium. Denudation of the endothelium, and treatment with the nitric oxide
synthase inhibitor, L-NAME, the cyclooxygenase inhibitor, indomethacin, or the voltage gated K+ channel (KV) inhibitor
4-aminopyridine did not affect the relaxation. The present results show that taurine antagonizes and relaxes the contractions of the
porcine coronary artery, and suggest that the activation of KIR, KATP and KCa may be involved in taurine-induced relaxation of the
porcine coronary artery.
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glycol bis (2-aminoethyl-ether) tetraacetic acid, K��� – ATP
sensitive K� channel, K��– Ca��-activated K� channel, K��– in-
ward rectifier K� channel, K	 – voltage-gated K� channel,
L-NAME – N

�-nitro-L-arginine methylester ester, PSS – physio-
logical salt solution, TEA – tetraethylammonium, U46619 –
9,11-dideoxy-11�,9�-epoxymethanoprostaglandin F��

Introduction

Taurine, a sulfur-containing �-amino acid, is a condi-
tionally essential nutrient [16]. It is the most abundant
intracellular free amino acid in many human and ani-
mal tissues. The concentrations of taurine exceeds

10 mM in some tissues [5], and may be even higher
locally because a large amount of taurine can be re-
leased into the neighboring interstitial fluid when
cells are damaged [21, 34]. It is suggested that taurine
plays important roles in neuromodulation, thermo-
regulation, the regulation of vascular tone [4, 15], os-
moregulation [28], calcium modulation [19, 26] and
antioxidant defense [27]. Pharmacodynamic studies
show that taurine has hypotensive effects [10, 12–14,
20, 22, 24], insulin-releasing or insulin-like effects [7,
23] and myocardial protective properties [6, 17, 32].
Studies in isolated arteries show that taurine relaxes
the precontracted rabbit ear artery [9], rat aorta [30]
and rat mesenteric artery [18]. Chronic taurine defi-
ciency renders the rat aorta more susceptible to con-
tractions induced by noradrenaline or by elevated ex-
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tracellular K+ -evoked depolarization. Chronic taurine
deficiency can also render the rat aorta more resistant
to vasorelaxation induced by sodium nitroprusside,
acetylcholine [3] and adenosine agonists [2]. On the
other hand, chronic taurine supplementation reduces
contractile responses of the rat aorta to norepineph-
rine and depolarization [1]. Our recent studies sug-
gested that the activation of K+ channels may be
involved in the vasorelaxation and contraction-
antagonizing effects of taurine in the rat aorta and the
mesenteric and renal arterioles isolated from healthy
rats [25], and that the vasoactive effects of taurine
may be altered in insulin-resistant rats [37]. However,
very little is known about its action on the coronary
artery until now. The aims of the present study were
to observe the effects of taurine on the contraction of
the isolated porcine coronary artery induced by vari-
ous vasoconstrictors, and to explore its mechanism(s)
by studying the effects of different specific inhibitors
and endothelial denudation on the effects of taurine.

Materials and Methods

Chemicals

Taurine, acetylcholine chloride, NG-nitro-L-arginine
methylester ester (L-NAME), indomethacin, tetraeth-
ylammonium (TEA), glibenclamide, 4-aminopyridine
(4-AP), BaCl2, histamine, bradykinin, 9,11-dideoxy-
11�,9�-epoxymethanoprostaglandin F2� (U46619,
a thromboxane A2 analog), phentolamine, vasopressin,
Bay K8644, noradrenaline, propranolol, serotonin and
ethyleneglycol bis (2-aminoethyl-ether) tetraacetic
acid (EGTA) were all purchased from Sigma (St.
Louis, MO, USA). The stock solution of taurine
(4.0%) was prepared by dissolving taurine in a corre-
sponding salt solution and titrating to pH = 7.40 with
2 M NaOH immediately before each experiment.

Tissue preparation and general experimental

procedures

Pig hearts were obtained from a local slaughterhouse
and immersed immediately in cold (4°C) physiologi-
cal salt solution (PSS). The left anterior descending
coronary artery was isolated from the neighboring ad-
herent fat and connective tissues, and the segment

(1.92 ± 0.42 mm in diameter) near the end of artery
was cut into rings about 3 mm in length. For each ex-
periment, 4–8 rings were used in parallel and at least
one ring served as the control to monitor its sensitivity
and stability in response to a given stimulus. The
rings were suspended on two wire hooks in water-
jacketed tissue baths containing 10.0 ml PSS: 118.0 mM
NaCl, 4.8 mM KCl, 1.2 mM MgSO4, 1.2 mM KH2PO4,
2.5 mM CaCl2, 25 mM NaHCO3 and 11.0 mM glu-
cose. The PSS within the bath was aerated with a mix-
ture of 95% O2/5% CO2, and kept at 37°C, pH
7.35–7.45 throughout the experiment. The upper
hooks were connected to MLT0201 force transducers
(PowerLab, ADInstruments Co., Ltd., Australia), and
the artery tone was isometrically recorded with Chart
5.4 (PowerLab, ADInstruments Co., Ltd., Australia).
Passive tension was adjusted to 3.0 g and all subse-
quent measurements represented force generated
upon this baseline. The rings were equilibrated for 2 h
before any drug intervention, and during the equili-
bration, the baths were flushed every 15 min with
fresh PSS. After equilibration, the rings were acti-
vated with 30 mM KCl for 30 min. After each con-
traction, the rings were allowed to rest and recover
until the baseline was reached (usually about 45 min).
Thirty millimolar KCl produced about 80% of the
maximal contraction induced by 80 mM KCl. In some
experiments, the endothelium was mechanically re-
moved by gently rubbing the arterial lumen with
a steel wire. The integrity or removal of the endothe-
lium was presumed by the observation that the relaxa-
tion induced by 1 µM bradykinin on 30 mM KCl-
induced contraction was greater than 70% or less than
10%. When the successive contractions were repro-
ducible, we proceeded to test the effects of the drugs.
For relaxation tests, 30 mM KCl or 0.3 µM U46619
were applied to produce the precontraction. In some
experiments, phentolamine (1 µM) and/or propranolol
(1 µM) were added to the bath solution 60 min before
the rings were exposed to a contractile agent to ex-
clude �- and/or �-adrenoceptor effects on the contrac-
tile responses to some stimuli.

As depolarization induced by elevated extracellular
K+ produced a sustained and stable contraction, we
observed the effects of taurine on cumulative concen-
tration-contraction curves for KCl. We also observed
the effects of taurine on contraction induced by the
cumulative addition of Ca2+ in Ca2+-omited depolar-
izing PSS (92.8 mM NaCl, 30.0 mM KCl, 1.2 mM
MgSO4, 1.2 mM KH2PO4, 25 mM NaHCO3 and
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11.0 mM glucose). As the contraction induced by his-
tamine or serotonin was unsustained but reproducible,
we observed the effects of preincubation with taurine
on the peaks of the contractions induced by these two
agonists. As contraction induced by noradrenaline,
the Ca2+ channel opener (Bay K8644), or vasopressin
was neither sustained nor reproducible in the present
experimental conditions, we did not observe the ef-
fects of taurine on these stimuli.

When the effects of taurine were observed, half of
equimolar NaCl was added to the control ring in such
a way as taurine was added to monitor the sensitivity,
stability and activity of the ring and exclude the possi-
ble effect of increases in osmotic pressure.

Effects on the resting tone and contractions

induced by histamine and serotonin

When the contraction induced by KCl (30 mM) was
reproducible, the rings were flushed with fresh PSS
and allowed to fully recover to the baseline of the
resting tone. Thereafter, the cumulative addition of
taurine (at 1.4 × increments: 20, 28, 39.2, 54.9, 76.8
and 107.6 mM) was carried out to observe the effect
of taurine on the resting tone. The incubation time
with taurine and the time interval between consequent
additions of taurine was 30 min. Finally, as a refer-
ence, the previous contraction induced by 30 mM KCl
was taken as 100%, and the tension changes induced
by preincubation with taurine in the same ring were
quantified as the percentage of the precontraction. We
also observed the effects of a 20 min preincubation
with taurine on histamine- or serotonin-induced con-
traction.

Effects on the contractile response curves of

KCl and CaCl2

A concentration-contraction curve for KCl (14, 20,
27, 38, 54, 75 mM) was constructed via the stepwise
and cumulative addition of the high K+ PSS, in which
NaCl was substituted with equimolar KCl (0.0 mM
NaCl, 122.8 mM KCl, 1.2 mM MgSO4, 1.2 mM
KH2PO4, 2.5 mM CaCl2, 25 mM NaHCO3 and 11.0 mM
glucose). The construction of concentration-contraction
curve for CaCl2 (0.1–3.0 mM) in Ca2+-omitted depo-
larizing PSS was carried out as previously described
[39]. Briefly, when the contractions induced by
30 mM KCl were reproducible, the rings were flushed
with fresh PSS and allowed to fully recover to the

resting baseline of tone. The rings were rinsed four
times with and incubated in Ca2+-omitted PSS con-
taining 0.5 mM EGTA for 20 min and then rinsed four
times with and incubated for another 20 min in
Ca2+-omitted depolarizing PSS. CaCl2 was cumula-
tively added to the rings bathed in Ca2+-omitted depo-
larizing PSS. Taurine was added to the bath 20 min
before the cumulative addition of KCl or CaCl2. The
contraction response to each concentration of KCl or
CaCl2 was allowed to develop until a relatively stable
tone plateau was reached.

Effects on precontracted arterial rings

When the contraction induced by 30 mM KCl or
0.3 µM U46619 was steady, taurine was added cumu-
latively to the bath. The bath concentrations of taurine
were increased stepwise by two-fold increments. The
relaxation response to each concentration of taurine
was allowed to develop until a relatively stable tone
was reached.

Effects of denudation and inhibition of NO

synthase, cyclooxygenase and K+ channels on

the action of taurine

To explore the mechanism(s) of taurine’s action, the
effects of the following conditions on taurine-induced
vasorelaxation were observed: denudation of the en-
dothelium, pretreatment for 10 min with 0.1 mM
L-NAME (a nitric oxide (NO) synthase inhibitor),
10 µM indomethacin (a cyclooxygenase inhibitor),
1 mM TEA (a Ca2+-activated K+ channel (KCa) in-
hibitor), 1 mM BaCl2 (an inward rectifier K+ channel
(KIR) inhibitor), 1 mM 4-AP (a voltage-gated K+

channel (KV) inhibitor) or 10 µM glibenclamide (an
ATP-sensitive K+ channel (KATP) inhibitor).

Statistics

After each experiment, the rings were taken out, blot-
ted with fine filter paper and weighed to determine the
wet weight. Contraction was measured as the devel-
oped tension per milligram of the ring in wet weight
(mg/mg) increased beyond the basal tone. The maxi-
mal contraction to a given stimulus was taken as
100% when constructing the concentration-contraction
curve of the stimulus and when evaluating the potency
of an inhibitor. The vasorelaxation response was meas-
ured as the percentage of tension decline upon precon-
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traction induced by 30 mM KCl or 0.3 µM U46619.
Data are expressed as the mean ± SD. Statistical
analysis was performed with Student’s t-test.

Results

Effects on the resting tone and contractile

responses to vasoconstrictors

Thirty millimolar KCl produced a sustained contrac-
tion of 585.3 ± 170.4 mg/mg upon the resting tone.
Incubation with 20–107.6 mM taurine for 30 min did
not significantly affect the resting tone (Fig. 1). Sero-
tonin (30 µM) produced an unsustained, transient and
reproducible contraction, with a peak tension of 430.6
± 55.8 mg/mg. Histamine (30 µM) also produced an
unsustained contraction, but the peaks of its consecu-
tive contractions decreased slightly. The contractions
induced by the consecutive (the first, second and
third) exposures to histamine were 490.9 ± 125.2,
458.3 ± 98.8 and 437.1 ± 127.3 mg/mg, respectively.
Therefore, the effects of preincubation with taurine on
histamine-induced contractions were adjusted accord-

ingly. Preincubation with taurine (20, 39.2 and 76.8 mM)
for 20 min diminished histamine and serotonin-
induced contractions in a concentration-dependent
manner. The maximal inhibitions were 43.4 ± 15.8%
(p < 0.01) for histamine-induced contraction and 46.2
± 11.5% (p < 0.05) for serotonin-induced contraction
(Fig. 2). The effects of taurine were reversible, as the
ring responses to either histamine or serotonin were
recovered after taurine was washed out.
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Fig. 1. Effects of 30 min incubation with taurine (20, 28, 39.2, 54.9,
76.8 and 107.6 mM) on the resting tone of porcine isolated coronary
arterial rings (1.92 ± 0.42 mm in diameter, 17.4 ± 5.2 mg in wet
weight). Half equimolar NaCl was added to the control ring to ex-
clude the possible effect of an increase in osmotic pressure. Results
(the mean with SD shown by bars, n = 6) are expressed as the per-
centage of previous contraction (585.3 ± 170.4 mg/mg) induced by
30 mM KCl in the same ring. No significant tension change was ob-
served in the taurine-treated rings, compared with control
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Fig. 2. The inhibitory effects of preincubation with taurine on contrac-
tions induced by histamine (His) or serotonin (5-HT) in porcine iso-
lated coronary arterial rings. (A) Typical original tracings of the ef-
fects of taurine on histamine- or serotonin-induced contraction. Drug
addition is indicated by the vertical arrows. (B) Summary of the re-
sults. Either histamine (30 µM ) or serotonin (30 µM ) produced un-
sustained contractions with the peak tension increments being 430.6
± 55.8 mg/mg and 437.1 ± 127.3 mg/mg, respectively. Preincubation
with taurine (20, 39.2 and 76.8 mM) for 20 min diminished both con-
centration in a concentration-dependent manner, and the maximal
depressions produced by 76.8 mM taurine were 43.4 ± 15.8% for his-
tamine- and 46.2 ± 11.5% for serotonin-induced contraction. Results
(the mean with SD shown by bars, n = 8) are expressed as the per-
centage of the respective contraction induced by histamine or sero-
tonin without taurine. * p < 0.05, ** p < 0.01 compared with the corre-
sponding control



Effects on the contractile response curves of

KCl and CaCl2

KCl (14–75 mM) and CaCl2 (0.1–3.0 mM, in Ca2+-
omitted depolarizing PSS) contracted the rings in
a concentration-dependent manner, and the EC50 val-
ues were 22.0 ± 0.9 mM for KCl and 0.55 ± 0.08 mM
for CaCl2. Preincubation with 20, 39.2 and 76.8 mM
taurine shifted the KCl concentration-contraction
curves rightward in a concentration-dependent man-
ner, depressed the maximal contractions by 4.0%,
14.9%, and 33.3% and increased the EC50 value from
22.0 mM to 28.2, 33.2, 39.9 mM, respectively (Fig. 3).
Similarly, 20, 39.2 and 76.8 mM taurine antagonized
CaCl2-induced contraction with the maximal contrac-
tion depressed by 19.7%, 35.3%, and 43.3%, respec-
tively (Fig. 4).

Taurine-induced relaxation of precontracted

coronary rings and effects of denudation,

L-NAME, indomethacin and K+ channel inhibi-

tors on the relaxation

Ten to eighty micromolar taurine relaxed both the 30 mM
KCl-induced contraction (585.3 ± 170.4 mg/mg) and
the 0.3 µM U46619-induced contraction (417.1 ±
132.9 mg/mg) in a concentration-dependent manner,
and the maximal relaxations were 39.4 ± 15.5% and
38.7 ± 4.9%, respectively. Denudation, inhibition of
NO synthase by L-NAME and inhibition of cyclooxy-
genase by indomethacin failed to affect taurine-
induced relaxation (Fig. 5).

Some of K+ channel-specific inhibitors induced ad-
dition contraction on top of 30 mM KCl- or
U46619-induced contraction in some rings. When the
additional contraction surpassed 10% of the original
precontraction, the results were discarded. As Figure
6 shows, different K+ channel specific inhibitors vary
in their potency for antagonizing taurine-induced re-
laxation. One millimolar BaCl2 or 10 µM glibencla-
mide nearly abolished taurine-induced relaxation, 1 mM
TEA moderately diminished it, while 1 mM 4-AP
completely failed to affect taurine-induced relaxation.

Discussion

The main findings of the present study are: (1) the
preincubation of porcine isolated coronary arteries
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Fig. 3. Effects of preincubation with taurine on KCl-induced contrac-
tion of porcine coronary arterial rings. KCl contracted the rings in
concentration-dependent manner, and the maximal contraction was
707.7 ± 98.4 mg/mg; the EC�� value was 22.0 ± 0.9 mM. Taurine (20,
39.2 and 76.8 mM) depressed the maximal responses by 4.0%,
14.9%, and 33.3%, and increased the EC�� value of KCl from
22.0 mM to 28.2, 33.2, 39.9 mM, respectively. Results (the mean with
SD shown by bars, n = 6–8) are expressed as the percentage of the
contraction induced by KCl (75 mM) in the absence of taurine (con-
trol). * p < 0.05, ** p < 0.01 vs. the control
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Fig. 4. Effects of preincubation with taurine on CaCl�- induced con-
traction of porcine coronary arterial rings. CaCl� contracted the rings
in Ca��-omitted depolarizing (30 mM KCl) PSS in a concentration-
dependent manner, and the maximal contraction was 464.9 ± 150.5
mg/mg; the EC�� value for CaCl� was 0.55 mM. Preincubation with
taurine (20, 39.2 and 76.8 mM) depressed the maximal responses by
19.7%, 35.3%, and 43.3%, and increased the EC�� value of CaCl�
from 0.55 mM to 1.42, 2.04, 2.38 mM, respectively. Results (the mean
with SD shown by bars, n = 6–8) are expressed as the percentage of
the maximal contraction induced by CaCl� in the absence of taurine
(control). ** p < 0.01 vs. the control



with taurine antagonized depolarization-, CaCl2-, his-
tamine- and serotonin-induced contractions, while it
did not affect the resting tone; (2) taurine relaxed ei-
ther 30 mM KCl- or U46619-induced precontractions
in a concentration-dependent manner; (3) the vasore-
laxations were nearly abolished by pretreatment with
either the KIR inhibitor, BaCl2, or the KATP inhibitor,
glibenclamide, and attenuated by the KCa inhibitor,
TEA, but were unaffected by denudation of the endo-
thelium or by pretreatment with the NO synthase in-
hibitor, L-NAME, the cyclooxygenase inhibitor,
indomethacin, or the KV inhibitor, 4-AP.

The vasorelaxation effects of taurine were reported
in rabbit ear arteries [9], the thoracic aorta [25, 30, 38]

and rat mesenteric [18] and renal arterioles [25]. All
of these studies are consistent in that taurine relaxes
contracted arteries, but there are some discrepancies
regarding the selectivity of the stimuli (KCl-induced
depolarization and the �-adrenoceptor agonist) and
whether taurine affects the basal tone. Franconi et al.
[9] reported that 10–80 mM taurine produced a con-
centration-dependent relaxation on the precontraction
induced by high K+ (54 mM) depolarization, but only
produced a slight relaxation on the precontraction in-
duced by �-adrenoceptor agonist, noradrenaline
(5 µM), in rabbit ear arteries. Li et al. [18] reported
that in mesenteric arteries isolated from stroke-prone
spontaneously hypertensive rats, taurine selectively
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Fig. 5. Vasorelaxation effects of taurine on 30 mM KCl- or 0.3 µM U46619-induced precontractions of porcine isolated coronary rings with the
intact endothelium (endothelium+) in the absence or presence of N

�-nitro-L-arginine methyl ester (L-NAME, a NO synthase inhibitor),
indomethacin (Indo, a cyclooxygenase inhibitor), or with deprivation of the endothelium (endothelium-). (A) Typical original tracings of the ef-
fects of taurine on KCl (left)- or U46619 (right)-induced contractions. Drug addition is indicated by the vertical arrows. (B) Summary of the re-
sults. Values are expressed as the percentage of 30 mM KCl- or 0.3 µM U46619-induced contraction. Indo or L-NAME was added into the or-
gan baths when the precontraction was steady. Ten min later, taurine was cumulatively added into the organ baths. The relaxation response to
each concentration of taurine was allowed to develop until a relatively stable tone plateau was reached. Results (the mean ± SD shown by the
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depressed the vasoconstriction induced by noradrena-
line, but did not affect contraction elicited by the other
substances. Ristori and Verdetti [30] reported that
taurine reduced the basal tone and relaxed the precon-
tractions induced by depolarization and noradrenaline
without a significant preference between the two
stimuli in rat isolated thoracic aortic rings. Moreover,
the stimuli used in all of these studies were limited to
KCl-induced depolarization and an �-adrenoceptor
agonist. Until now, the actions of taurine on the con-
traction of arteries isolated from other organs, espe-
cially important organs such as heart, have not been
studied. The antagonizing effects of taurine to stimuli
other than depolarization and the �-adrenoceptor ago-

nist have not been well studied either. The present
study expands upon previous studies by studying the
effects of taurine on porcine coronary artery contrac-
tion induced by various stimuli.

Different stimuli provoke vascular contraction
through diverse mechanisms, and their activator Ca2+

can come from different resources. The contraction
induced by membrane depolarization mainly depends
on transmembrane Ca2+ influx through voltage-
dependent Ca2+ channels, while the contraction elic-
ited by histamine, serotonin or prostanoids relies on
both intracellular Ca2+ release and Ca2+ influx
through Ca2+ channels operated by corresponding re-
ceptors. The results presented here show that taurine
does not affect the resting tone, but depresses depo-
larization-, CaCl2-, histamine- and serotonin-induced
contractions, and relaxes depolarization- or U46619-
induced precontractions of porcine coronary arteries
without remarkable preference among these stimuli. It
can be deduced that the lack of selectivity of taurine
against these tested stimuli could be due to the fact
that taurine inhibits the contraction of porcine coro-
nary arteries by interfering with common signal trans-
duction pathways that are shared by these stimuli or via

mechanism(s) beyond the elevation of the intracellular
activator Ca2+ or via its action on multiple targets.

The mechanisms underlying the vasorelaxation ef-
fects of taurine have not yet been clarified, although
some studies suggest that the vasorelaxation induced
by taurine may be due to its antioxidant activity [11],
its inhibitory effect on Ca2+ transporters, or its osmo-
regulatory activity [32]. Our previous studies on arter-
ies isolated from both normal [25, 38] and fructose-
fed insulin-resistant [37] rats suggested that the K+

channel is one of the most important action targets. It
was suggested that TEA-sensitive K+ channel opening
may be involved in the inhibition of taurine on
phenylephrine-induced contraction of rat renal arter-
ies [25]. It has also been suggested that the activation
of TEA-sensitive, ATP-sensitive K+ channels and the
transmembrane transport of taurine may be involved
in taurine-induced relaxation of the rat aorta [38]. Al-
though the effects of taurine on aortic rings isolated
from insulin-resistant rats are altered compared to
those of normal rats, both its relaxation on the precon-
contracted rings of normal rats and the contraction en-
hancement on the preconcontracted rings of insulin-
resistant rats are closely related to the TEA-sensitive
K+ channel [37].
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Fig. 6. Effects of specific K� channel inhibitors on the relaxation in-
duced by taurine in endothelium-intact porcine coronary arterial
rings precontracted with KCl (30 mM) or U46619 (0.3 µM). When the
precontraction was steady, one of the following specific K� channel
inhibitors was added to the organ baths 10 min before cumulative ad-
dition of taurine: 1 mM TEA, 1 mM BaCl�, 1 mM 4-aminopyridine (4-AP)
or 10 µM glibenclamide (Gli). Results (the mean ± SD shown by the
bars, n = 6–8) were expressed as the percentage of the precontrac-
tion in the absence of taurine, ** p < 0.01 vs. taurine



The effects of taurine and the underlying mecha-
nisms of its action on vascular tissues may vary in dif-
ferent vascular beds and different species. Synthesis
of some vasorelaxant prostanoids and/or NO, the
opening of K+ channels and facilitating K+ efflux are
important actions of vasodilators [8]. To explore the
mechanisms underlying taurine-induced relaxation of
the porcine coronary artery, NO synthesis inhibitors
(L-NAME), a prostanoid synthesis inhibitor (in-
domethacin), Kv inhibitor (1 mM 4-AP) [31], KATP

inhibitor (1 µM glibenclamide) [35], KCa inhibitor
(1 mM TEA) [33] or a KIR inhibitor (100 µM BaCl2)
[29] were used before the addition of taurine. The
present results show that the vasorelaxations were af-
fected neither by deprivation of the endothelium nor
by pretreatment with L-NAME, indomethacin or
4-AP, but were nearly abolished by pretreatment with
BaCl2 or glibenclamide. In addition, the experiments
show that vasorelaxations were attenuated by TEA.
These results suggest that the activation of KIR, KATP

and KCa channels are involved in taurine-induced re-
laxation of the porcine coronary artery. The present
experimental results are inconsistent with our previ-
ous results [25] in that BaCl2 and glibenclamide failed
to affect the relaxation induced by taurine in rat iso-
lated thoracic aortas. The differences may be due to
differences in vascular beds and/or the species tested.
It may be supposed that different vascular beds may
have a different spectrum of various K+ channel spe-
cies, and so may response differently to the same K+

channel inhibitor or activator.
It is well known that once myocardium or other tis-

sue is ischemic or injured, K+ is released from dam-
aged cells and the K+ concentration in the interstitial
fluid surrounding the damaged cells rises. Conse-
quently, the elevation of extracelluar K+ may lead to
nearby cell membrane depolarization, and may even-
tually result in vascular contraction and/or parenchy-
mal cell calcium overload. The vascular contraction
induced by the increased K+ and other contracting
stimuli would further reduce the blood supply to the
ischemic area. On the other hand, a large amount of
taurine may also be released from the damaged cell,
and the elevated concentration of extracellular taurine
may antagonize the vascular contraction and/or cell
calcium overload. Therefore, taurine may be an im-
portant local endogenous factor that has anti-ischemic
effects. Thus, the present results may contribute to
a better understanding of the myocardial protective
effects of taurine in physiological, pathophysiological

and pharmacological conditions, because the porcine
coronary artery shares greater similarity with the hu-
man coronary artery [36].

In conclusion, the present study shows that prein-
cubation with taurine does not affect the resting tone,
but antagonizes various agonist-induced contractions
of the porcine coronary artery and relaxes depo-
larization-provoked contraction. It is suggested that
the opening of KIR, KATP and KCa channels may be in-
volved in the vasorelaxation. It may be speculated
that the vasorelaxation effects of taurine on the coro-
nary artery may, at least partially, contribute to its
beneficial effects on the myocardium.
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