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A B S T R A C T

Radial artery graft spasm in the perioperative or postoperative period of coronary bypass surgery necessitates
urgent treatment due to risk of graft failure and mortality. Herein, we evaluated the effect of iloprost, a pros-
tacyclin (PGI2) analogue, against the contractions produced by noradrenaline and potassium chloride on isolated
human radial artery. Following the determination of endothelial and vascular relaxing capacities of the arteries,
iloprost (10−9M-10−6M) was cumulatively applied on rings precontracted submaximally with the spasmogens.
In some rings, the response to iloprost was assessed following pretreatment with nitric oxide (NO) synthase
inhibitor, L-NAME (3 × 10−4M,30 min). Iloprost produced complete relaxations on radial artery rings pre-
contracted with noradrenaline whereas, only moderate relaxations against the contractions induced by po-
tassium chloride. Notably, the relaxation to iloprost was remarkably blunted in radial arteries with impaired
endothelial function. Moreover, the relaxation to iloprost was unchanged in rings pretreated with L-NAME. Our
results demonstrated that iloprost could be a potent relaxant agent in reversing radial artery spasm, particularly
initiated by noradrenaline, possibly acting via an endothelium-mediated mechanism unrelated to NO.

1. Introduction

Radial artery has been used as a conduit for coronary artery bypass
grafting (CABG) since the early 1970s [1–3]. Similar endothelial func-
tion with the internal mammary artery (IMA) suggests a satisfactory
long-term patency rate for the radial artery [4]. However, the spastic
characteristic of radial artery which is associated with high incidence of
vasospasm and failure in the perioperative or early postoperative
period, limits its usage in coronary revascularization [5]. This high
propensity to vasospasm is possibly related to its muscular nature
however, the exact cause of spasm is not clearly defined yet. An in-
crease in the plasma levels of various endogenous spasmogens such as
noradrenaline, endothelin-1 angiotensin II, and thromboxane A2 have
been reported in patients undergoing cardiopulmonary bypass surgery
[6]. Of note, human radial artery is an α1-adrenoceptor dominant ar-
tery [7] and displays more profound contractions in response to α-
adrenoreceptor agonists, such as noradrenaline and phenylephrine
compared to IMA [8,9]. In addition, radial artery was found more re-
active to several receptor-operated vasoconstrictors, including

serotonin, angiotensin II, endothelin-1 and the non-receptor depolar-
izing spasmogen, potassium chloride in comparison to other arterial
grafts, namely, IMA and gastroepiploic artery (GEA) [4,8,9]. Hence, all
these vasoconstrictor substances have the potency to increase vascular
tone and predispose spasm in the radial artery graft.

The use of effective vasodilators is the current clinical approach for
the management of spasm and prevention of low patency rate in the
radial artery graft. Several vasodilators including calcium channel
blockers [2,10,11], papaverine [2,12], nitrovasodilators [10,13–16],
potassium channel openers [15,16], phosphodiesterase inhibitors [17],
α-adrenoceptor antagonists [18–21] are recommended for the preven-
tion and/or reversal of vasospasm in radial artery by using either alone
or in combination [22–24]. However, the demand for an alternative
vasodilator agent is still the subject of current research due to lack of
efficacy or undesired side effects of the presently used vasodilators
[25–27].

Iloprost is a stable prostacyclin (PGI2) analogue that produce var-
ious pharmacodynamic properties including vasodilatation, inhibition
of platelet aggregation and cytoprotection through specific prostanoid
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receptors, mainly IP receptor, on the cell surface [28]. In vitro studies
on human and animal vessels have shown that iloprost produced more
potent vasorelaxation compared to several PGI2 mimetics [29,30]. In
relation to this potent vasodilatory effect, it is widely used in patients
with pulmonary hypertension and peripheral arterial disease [28,31].
Recently, a few studies have evaluated the effects of iloprost on the
arterial and venous bypass graft materials by using different experi-
mental protocols [32–35]. Regarding to the limited data available to
support the possible role of iloprost in the management of graft spasm
herein, we aimed to verify the vasorelaxant efficacy of iloprost against
the contractions of spasmogens acting by receptor-operated or receptor-
independent mechanisms in human isolated radial artery. In parallel,
the endothelial and vascular relaxing capacities of the arteries were
determined by acetylcholine and sodium nitroprusside, respectively. To
elucidate its mechanism of action, the responsiveness to iloprost was
assessed in the presence of nitric oxide (NO) synthase inhibitor, L-
NAME.

2. Material and methods

2.1. Sampling and preparation of radial artery

Radial artery samples were obtained from patients undergoing
coronary artery bypass operations. Due to the limitations of graft
length, only the patients in which radial artery grafts were to be used to
bypass the first marginal branch of circumflex or intermediate coronary
arteries (ramus intermedius) were enrolled. Use of discarded human
radial artery segments was approved by the Institutional Review Board
of Istanbul University, Cerrahpaşa Medical Faculty (Protocol No: 2009/
17277). Informed consent was obtained from all candidate patients
prior to operation. Clinical characteristics of the patients undergoing
coronary artery bypass operations and their drug therapies are given in
Table 1.

Caution was exercised during harvesting of the vessel in order not to
stretch and touch the endothelial surface. The sampled segment of ra-
dial artery, which is not exposed to any preparatory solution, was
placed into cold (4 °C) Krebs Ringer-bicarbonate solution, then im-
mediately transferred to the laboratory. Composition of the solution
was as follows (in mM): NaCl 118.5, KCl 4.8, KH2PO4 1.2, NaHCO3 25,
MgSO4·7H2O 1.2, CaCl2 1.9, glucose 10.1, and disodium EDTA 0.026.
Adherent connective tissues were removed and the specimen was cut

into rings of 3–4 mm in length. Rings were suspended between two
stainless steel L-shaped hooks in a 10 ml jacketed organ bath containing
Krebs Ringer-bicarbonate solution at 37 °C and aerated with 95% O2

and 5% CO2. One hook was fixed at the bottom of the organ bath while
the other was connected to a force displacement transducer (Grass
Model FT03) which was fixed to a micrometric manipulator allowing
adjustments in the resting tension of the rings. The optimal point of
length-tension relation was determined according to our previous study
[21] and thus, 4 g, which provided maximal noradrenaline respon-
siveness in isolated human radial arteries, was used as the resting
tension. Two to three rings were obtained from each artery specimen
and each ring was subjected to only one experimental protocol with
iloprost. Thus, the responses to iloprost were obtained in parallel rings
of each radial artery specimen which determined to display similar
contractile and relaxant properties in the preliminary experiments.

2.2. Experimental protocol

Following the equilibration period of 2 h, viabilities of the vessel
segments were checked by potassium chloride (40 mM) and prepara-
tions that produced a tension of less than 2 g were discarded. Two
consecutive potassium chloride responses were obtained for each ring
in order to standardize the reactivity of the preparations. The presence
of functional endothelium was confirmed by the relaxation to acet-
ylcholine (10−9–10−4 M) in noradrenaline precontracted radial ar-
teries. Vascular smooth muscle relaxation capacity of the radial arteries
was tested by the nitrovasodilator, sodium nitroprusside which applied
either cumulatively (10−9–10−4 M) or at maximal concentration
(10−4 M) in each experiment.

Experiments were performed to evaluate the effect of iloprost on the
contractions induced by the spasmogens, noradrenaline and potassium
chloride in isolated human radial artery. For each spasmogen, the
concentrations required to produce a similar contractile force (g) were
determined in radial artery rings and these concentrations were used to
induce a submaximal (70–80%) contraction. Thus, isolated radial ar-
teries were precontracted submaximally with noradrenaline
(10−6–5 × 10−6 M) and potassium chloride (40–60 mM). Then, in-
creasing concentrations of iloprost (10−9–10−6 M) were applied on
rings precontracted with either of these contractile agents. In parallel
rings of the radial artery specimen, time-match control experiments
were performed to elucidate whether the precontractions elicited by
noradrenaline and potassium chloride were stable during the experi-
mental period.

In order to analyze the involvement of NO, an endothelium derived
relaxing substance, in the action mechanism of iloprost, human radial
artery rings were pretreated with NO synthase inhibitor, LG-nitro-L-ar-
ginine (L-NAME, 3 × 10−4 M) for 30 min [36]. Thereafter, in the pre-
sence of L-NAME, the relaxing response to iloprost was obtained on
noradrenaline (10−6–5 × 10−6 M) precontracted arteries.

2.3. Statistical analysis

The results are given as mean ± SEM. In all experiments n is the
number of patients from whom the vessels were obtained. The pre-
contractile force induced by noradrenaline was expressed as absolute
(g) contraction. The maximal relaxations (Emax) to iloprost and sodium
nitroprusside were expressed as percent decreases of noradrenaline and
potassium chloride induced precontractions. The sensitivities of radial
arteries to iloprost, sodium nitroprusside and acetylcholine were ex-
pressed as the effective concentration that elicited 50% (EC50) of the
maximal response and calculated separately for each concentration-
response curve by probit regression analysis. A computerized program
was used for the curve-fitting. EC50 values were given as −log M (i.e.
pEC50). Statistical analyses were performed by using Student’s t-test
(paired or unpaired) and one way analysis of variance (ANOVA), where
appropriate. A p value less than 0.05 was considered significant.

Table 1
Clinical characteristics of the patients undergoing coronary artery bypass
operation.

Parameter n

Age (year) 58.2 ± 4.93

Sex
Male 14
Female 0
Blood Creatinine (mg/dl) 0.94 ± 0.22
Ejection Fraction (%) 53.0 ± 6.00

Risk Factors
Hypertension 10
Angina Pectoris 12
Hyperlipidemia 8
Diabetes Mellitus 5
Smoking 10

Drug therapy
β-Blockers 9
Calcium Channel Blockers 5
Oral Antidiabetics 5
ACE Inhibitors 7

n: Number of the patients, ACE: Angiotensin-converting enzyme.
Age, blood creatinine and ejection fraction values of the patients are given
as (mean ± SEM).
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2.4. Drugs

Noradrenaline and L-NAME were purchased from Sigma (Sigma
Chemical Co., St. Louis, MO, USA), whereas, potassium chloride was
purchased from Merck (Darmstadt, Germany). Iloprost (İlomedin®) was
obtained from Bayer Schering AG (Berlin, Germany). The stock solution
of noradrenaline was prepared in 0.001 N HCl and ascorbic acid (1 mg/
ml) was added to prevent oxidation. L-NAME and potassium chloride
were dissolved in distilled water. Iloprost and all other drugs were
freshly diluted in Krebs solution on the day of each experiment.

3. Results

As shown in Table 1, the majority of the patients (85.71%) have one
or more associated risk factors for coronary heart disease and they were
receiving one or more types of medication for the treatment of angina
pectoris, hypercholesterolemia, hypertension and/or diabetes mellitus.

3.1. Endothelial and vascular relaxing properties of isolated human radial
artery

Endothelium-dependent relaxing agent, acetylcholine and en-
dothelium-independent vasodilator, sodium nitroprusside produced
concentration-dependent relaxations on human radial artery rings
(Fig. 1). The maximal relaxation to acetylcholine on noradrenaline
precontracted radial artery rings was determined to be 93.77 ± 2.78%
(n = 10). While, sodium nitroprusside produced a maximum relaxation
of 120 ± 5.92% (n = 5) in rings precontracted with noradrenaline.
The pEC50 values for acetylcholine and sodium nitroprusside were as
7.45 ± 0.08 (n = 10) and 7.08 ± 0.06 (n = 5), respectively.

Interestingly, as shown in Fig. 1, some of the radial artery specimens
displayed a weak relaxing response to acetylcholine (Emax:
26.50 ± 8.61%, n = 4) compared to that of the majority mentioned
above (p < 0.05, n = 10) though, the sensitivity was similar (pEC50

value: 7.06 ± 0.5, n = 4, p > 0.05). Whereas, vascular relaxation
capacity in response to sodium nitroprusside was still complete (Emax:
116.30 ± 8.28%, n = 4) in these preparations with impaired en-
dothelial function.

Furthermore, in radial artery rings precontracted with potassium
chloride, sodium nitroprusside was fully responsive, as well
(98.32 ± 5.10%, n = 4).

3.2. Relaxing effect of iloprost on isolated human radial artery

As shown in Fig. 2, iloprost produced concentration-dependent re-
laxations on radial artery rings precontracted either with noradrenaline
or potassium chloride. The maximal relaxations produced by iloprost
was more prominent against noradrenaline induced contractions than
that of produced by potassium chloride (Emax values for iloprost:
97.21 ± 6.32% and 64.82 ± 9.01%, respectively, p < 0.05,
n = 4–6). Whereas, the potency of iloprost was found similar against
the contractions produced by noradrenaline and potassium chloride
(pEC50 values for iloprost: 8.23 ± 0.14 and 8.01 ± 0.28, respectively,
p > 0.05, n = 4–6). Moreover, the precontractile tone raised by nor-
adrenaline and potassium chloride were comparable (noradrenaline:
4.67 ± 0.70 g vs potassium chloride: 5.09 ± 1.05 g, p > 0.05,
n = 4–6).

Time-match control experiments carried on the parallel rings of the
same radial artery specimen verified that precontractions elicited by
noradrenaline and potassium chloride were stable enough for the
period to construct the concentration-response curves to iloprost
(Fig. 2).

Notably, in the radial arteries displaying a weak endothelial re-
laxation to acetylcholine, a diminished relaxing response (Emax:
28.97 ± 3.32%, p < 0.05) and sensitivity (pEC50 value:
7.48 ± 0.11, p < 0.05) to iloprost were observed when compared to
the arteries displaying a complete endothelial relaxation to acetylcho-
line (Fig. 3). In both of these groups, the precontraction forces elicited
by noradrenaline were comparable (4.67 ± 0.70 g and
5.23 ± 0.31 g, respectively, p > 0.05, n = 4-6).

3.3. The influence of L-NAME pretreatment on iloprost induced relaxation

Pretreatment of radial artery rings with NO synthase inhibitor, L-
NAME (3 × 10−4 M, 30 min) did not significantly alter the relaxation
to iloprost (Fig. 4). Emax and pEC50 values of iloprost in the presence of
L-NAME (102.07 ± 6.49% and 8.31 ± 0.29, respectively, n = 4)
were found similar to the corresponding controls (p > 0.05). In L-
NAME pretreated radial arteries, the precontraction force achieved by
noradrenaline (4.75 ± 0.43 g, n = 4) was also comparable to that of
the corresponding control values (p > 0.05).

4. Discussion

The results of the present study demonstrated that PGI2 analogue
iloprost is a potent vasorelaxant in human radial artery and con-
siderably effective in reversing the contractile tone developed by α-
adrenoceptor agonist, noradrenaline. Notably, a reduced relaxation was
observed in the radial arteries displaying an impaired endothelial
function. While, the substantial relaxation to iloprost was unaltered
when the synthesis of endothelium derived vasodilator, NO was in-
hibited by L-NAME pretreatment. On the other hand, iloprost was
moderately effective against the contraction evoked by the depolarizing
agonist, potassium chloride. Other mechanisms, partly related to en-
dothelium, are suggested to involve in the relaxing mechanism of ilo-
prost in human radial artery.

Arterial grafts are preferably used in coronary artery bypass surgery
compared to the vein graft due to their excellent long term patency rate
in relation to their superior endothelial function [4,37]. However, the
high tendency for spasm is an important problem in the arterial grafts,

Fig. 1. A). Concentration-dependent responses to endothelium-dependent relaxing agent,
acetylcholine in isolated human radial arteries precontracted with noradrenaline. The
majority of the arteries exhibited a complete relaxation, (n = 10) [Endothelium (+E)],
while, some of arteries displayed a weak relaxation, (n = 4) [Endothelium (−E)], to
acetylcholine. *p < 0.05, (−E) vs (+E) (Student’s unpaired t-test). B). Concentration-
dependent relaxant responses to endothelium-independent vasodilator, sodium ni-
troprusside on isolated human radial arteries precontracted with noradrenaline (n = 5).
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particularly in the radial artery, which can result in graft failure and
myocardial hypoperfusion [5,25]. Graft spasm can occur in both during
the harvesting procedure and after connection to coronary circulation.
Advanced harvesting techniques [2,12] and use of vasodilator agents
for the preparation much improved the longevity of radial artery graft

[2,10,11,13–19,22–24]. However, vasospasm still remains a clinical
problem in the perioperative and postoperative period of myocardial
revascularization [26,27]. Thus, an effective prevention and reversal of
spasm in the radial artery is a critical issue for the best clinical outcome.

Fig. 2. Representative tracings and graphical presentations showing the time course of the precontractions achieved by noradrenaline (NA, 10−6 M) (A and E) and potassium chloride
(KCl, 40 mM) (B and F), and the concentration-dependent relaxing effects of the PGI2 analogue, iloprost (10−9–10−6 M) on isolated human radial arteries precontracted submaximally
with NA (C and E) and KCl (D and F), (n = 4–6).

Fig. 3. Comparative relaxing effects of the PGI2 analogue, iloprost on noradrenaline
precontracted human radial arteries that displayed either a weak [Endothelium (−E)] or
a complete [Endothelium (+E)] endothelium-dependent relaxation response to acet-
ylcholine (n = 6). *p < 0.05, (−E) vs (+E) (Student’s unpaired t-test).

Fig. 4. The relaxing effect of the PGI2 analogue, iloprost on noradrenaline precontracted
human radial artery rings that pretreated with NO synthase inhibitor, L-NAME
(3 × 10−4 M) for 30 min, (n = 4). p > 0.05, iloprost + L-NAME vs corresponding con-
trol (iloprost alone) (Student’s paired t-test).
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Moreover, the majority of current vasodilators have some dis-
advantages limiting their usage in the clinical practice such as the en-
dothelial damage induced by papaverine [19], occurrence of hypoten-
sion and bradycardia by calcium channel blockers [3], development of
tolerance by nitrovasodilators [13] and insufficient efficacy by α-
adrenoceptor antagonists [38]. Thus, the search for an alternative va-
sodilator to combat spasm in the radial artery is an ongoing subject of
current research.

Iloprost is a stable PGI2 analogue that has vasodilatory effects in
various vascular systems [28–30,39–43]. In the present study, we de-
monstrated that iloprost is a potent and efficacious vasorelaxant in
human radial artery obtained from patients undergoing CABG. This
finding is in agreement with a limited number of study informing the
relaxing effect of iloprost in isolated human radial artery [35], IMA
[32,34,35], and the saphenous vein (SV) graft [35]. Therein, a sig-
nificantly higher relaxation was mentioned with iloprost in radial artery
compared to IMA and SV [35]. Originally, in the current study, we
found that the relaxing effect of iloprost in human radial artery is more
prominent in reversing the contraction induced by α-adrenoceptor
agonist, noradrenaline than the contraction produced by the non-re-
ceptor agonist, potassium chloride. Of interest, a previous study by
Guo-Wei and Yang [7] have demonstrated that human radial artery is
an α1- adrenoceptor dominant artery. In addition, Chamiot-Clerc et al.
[9] have shown that noradrenaline produced a significantly stronger
contractile tension in radial artery compared to IMA. Moreover, ele-
vated levels of the endogenous vasoconstrictor substances including
catecholamines have been well documented during cardiopulmonary
bypass operation [6]. Thus, the activation of α-adrenoceptor receptors
is likely to be a key candidate in radial artery graft spasm. In that sense,
we suggest that the high relaxing efficacy of iloprost in reversing nor-
adrenaline induced contraction could greatly impact its control on the
tone of this artery. This may provide a clinical implication in the relief
of spasm in radial artery graft, particularly due to an exposure to en-
dogenous and exogenous catecholamines in the perioperative or post-
operative period. Supportive to this argument, the contractility to
several spasmogens including noradrenaline and phenylephrine, was
recently shown to be prevented by iloprost when used as a topical va-
sodilator during the harvesting of human radial artery [33]. Taking into
consideration the present findings and the previous studies [33,35], an
effective capability of iloprost either in the reversal or prevention of
spasmogen induced contractions may provide a benefit in the man-
agement of radial artery graft spasm.

A discrepancy was reported in the vasodilator effectiveness of ilo-
prost depending on the vasoconstrictor agent used for precontraction
and the species from where the vascular specimens are derived. For
instance, a high relaxing effect was produced by iloprost in human
pulmonary artery contracted with noradrenaline and endothelin-1 [44]
whereas, a moderate or a weak relaxation was determined against
phenylephrine and endothelin-1 induced contractions in rat pulmonary
artery [30]. Concerning the present study, in contrary to the high ef-
ficacy against noradrenaline contraction, we determined a modest re-
laxation to iloprost against the contraction induced by the depolarizing
stimuli, potassium chloride. This finding implies a difference in the
relaxing effect of iloprost depending on spasmogen induced contraction
in human radial artery. On the other hand, unlike to our findings in
radial artery, iloprost was found ineffective in reversing potassium
chloride induced contraction in IMA rings [32]. Thus, iloprost might be
a better vasodilator for radial artery compared to IMA. Potassium
chloride acts through voltage operated Ca2+ channels which is an im-
portant mechanism in the regulation of intracellular Ca2+ concentra-
tion and contractility in vascular smooth muscle. Of note, much
stronger contractility was demonstrated in response to potassium
chloride in human radial artery compared to IMA [8,9]. Thus, the de-
polarizing stimuli could also importantly participate in radial artery
spasm. According to current findings, one may suggest that the mod-
erate effect of iloprost may not provide a superiority over other

effective vasodilators such as calcium channels blockers and ni-
trovasodilators, which effectively reverse the contraction to potassium
chloride in radial artery [7,10,11,15]. In fact, we also determined a
higher relaxation response to the nitrovasodilator, sodium nitroprusside
than iloprost in potassium chloride contracted radial arteries. Never-
theless, unlike to this argument, the clinical experience might be in
favour of iloprost, since a recent study that evaluated the influence of
iloprost infusion initiated 5 days before the coronary bypass surgery
have reported a superior efficacy over diltiazem in providing an ade-
quate blood flow and prevention of spasm in radial artery [45]. Fur-
thermore, iloprost could also be a good preference compared to some
other vasodilators, namely α-adrenoreceptor antagonists, which was
found ineffective against the contraction induced by potassium chloride
in human radial artery [21,38].

Of note, in the present study, we noticed that some of radial arteries
displayed an impaired endothelial function as determined by a weak
relaxation response to endothelium-dependent vasodilator, acetylcho-
line. In relation to this, an important finding of the present study is that
human radial arteries with impaired endothelial function was less
sensitive and responsive to the relaxing effect of iloprost compared to
the arteries with robust endothelial function. Previous studies reported
an effective relaxation to iloprost in endothelium denuded preparations
of different vascular beds [39–41]. In our experimental settings, the
radial arteries displaying an impaired endothelial function were not
mechanically denuded grafts, therefore, it is not appropriate to compare
present findings with those studies. Indeed, human bypass graft mate-
rials are obtained from subjects with coronary artery disease and as-
sociated of several cardiovascular risk factors which may affect en-
dothelial function. Although, in this study, the characteristics of the
patients in terms of drug therapy and associated risk factors were not
particularly different in between the isolated radial arteries displaying
an impaired and robust endothelial function, the reduced responsive-
ness to iloprost could be related to the varied onset and severity of the
associated risk factors as well as some other co-morbidities of the pa-
tients.

The diminished effectiveness of iloprost in radial arteries with im-
paired endothelial function may suggest the contribution of NO, the
putative endothelium derived vasodilator, in the substantial relaxation
to iloprost in radial arteries. However, the concentration-dependent
relaxant effect of iloprost was unaltered in the presence of NO synthase
inhibitor, L-NAME. These results suggest that the relaxing effect of
iloprost seems to be related with endothelium but possibly via a me-
chanism differently from NO in human radial artery.

The vasodilatory effects of iloprost are known to be mediated
mainly by the IP receptors coupled to adenylate cyclase via the guanine
nucleotide regulatory protein Gs and increased the production of
cAMP/PKA leading to the activation of several pathways including K+

channels (KCa
2+ and KATP channels) [46–48]. Thus, the relaxant re-

sponses of iloprost in human radial arteries may be related to the ac-
tivation of different types of K+ channels. Indeed, the lower respon-
siveness to iloprost in potassium chloride precontracted arteries could
be a supportive finding for the involvement of K+ channels. K+ chan-
nels are expressed in vascular smooth muscle cells as well as in the
endothelial cells [49]. In addition, it is documented that endothelial cell
dysfunction could contribute to changes in resting K+ channel activity
and K+ channel mediated vasodilatation [50]. Therefore, we speculate
that the diminished responses to iloprost in radial artery preparations
with impaired endothelial function may be associated with an altered
K+ channel activity and/or K+ channel mediated vasodilatation. Fur-
ther experiments are needed to enlighten the cross talk between the
endothelium and K+ channels in the relaxant effect of iloprost in
human radial artery.

The current study have some limitations such as small number of
patients and lack of data from female gender. Although, radial artery
has an excellent long-term patency rate superior than the saphenous
vein and similar to the IMA, a tendency for spasm during harvesting

E. Engin et al. Prostaglandins and Other Lipid Mediators 133 (2017) 35–41

39



and early postoperative period limits its usage in CABG [4,5]. There-
fore, radial artery is proposed as a secondary conduit of choice after
IMA and SV, and harvested only from patients who are appropriate for
grafting. Regarding to this, insufficient supply of radial artery specimen
is an important factor that limits the number of patients in this study.
This is also a limitation to determine the effect of iloprost in different
subgroups of patients as well as in different sets of experiments such as;
i) effect of iloprost in arteries mechanically removed from the endothelium,
which would be important to evaluate the contribution of all other
endothelial factors as well as the cross talk between the endothelium
and K+ channels in the relaxant effect of iloprost, ii) histological ex-
amination of the arteries to confirm the presence of endothelium, parti-
cularly which displayed a weak relaxation to both acetylcholine and
iloprost, iii) preventive effect of iloprost, which would favourably provide
an implication for its usage in the prevention of graft spasm as a topical
vasodilator, iv) effect of iloprost in the presence of IP receptor antagonist, a
typical pharmacological study regarding agonist and antagonist inter-
action, in order to demonstrate its mechanism of action in radial ar-
teries. Moreover, it has been reported that radial arteries from women
are more sensitive to vasoconstrictors and less sensitive to vasodilators
than are radial arteries from men [51]. Thus, it would be interesting to
evaluate the effects of iloprost on radial arteries obtained from female
patients, as well. However, there were no female patients in our study
population and this issue remain to be evaluated in further studies.

5. Conclusion

Our results suggest that iloprost is a potent vasodilator of human
radial artery with a high efficacy on the contractile tone developed by
an α-adrenoreceptor agonist, noradrenaline. While, iloprost may have a
moderate benefit on contractions evoked by the depolarizing stimuli,
potassium chloride. The relaxation to iloprost is likely to depend on
functional endothelium possibly by a mechanism different from NO. K+

channel activition could be a good candidate mediating the relaxing
effect of iloprost in human radial artery. Further research will be ne-
cessary to clarify the relaxing mechanism of iloprost in human radial
artery. However, current data is promising to suggest iloprost as an
effective alternative candidate for the relief of spasm in the radial ar-
tery. Indeed, this argument necessitates clinical studies to test the ef-
fectiveness of iloprost as a vasodilator in coronary artery bypass op-
erations.
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