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Abstract

5-Cyclopropyl-2-[1-(2-fluoro-benzyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-pyrimidin-4-ylamine (BAY 41-2272) is a potent soluble guanylyl

cyclase stimulator in a nitric oxide (NO)-independent manner. The relaxant effect of BAY 41-2272 was investigated in rabbit and human

corpus cavernosum in vitro. BAY 41-2272 (0.01–10 AM) relaxed both rabbit (pEC50 = 6.82F 0.06) and human (pEC50 = 6.12F 0.10)

precontracted cavernosal strips. The guanylyl cyclase inhibitor (ODQ, 10 AM) caused significant rightward shifts in the concentration–

response curves for BAY 41-2272 in rabbit (4.7-fold) and human (2.3-fold) tissues. The NO synthesis inhibitor (N-nitro-L-arginine methyl

ester (L-NAME), 100 AM) also produced similar rightward shifts, revealing that BAY 41-2272 acts synergistically with endogenous NO to

elicit its relaxant effect. The results also indicate that ODQ is selective for the NO-stimulated enzyme, since relaxations evoked by BAY 41-

2272 were only partly attenuated by ODQ. The present study shows that both BAY 41-2272 and sildenafil evoke relaxations independent of

inhibition of haem in soluble guanylate cyclase. Moreover, there is no synergistic effect of the two compounds in corpus cavernosum.

D 2003 Elsevier B.V. All rights reserved.
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1. Introduction

Erectile function depends upon an intricate balance and

coordination among parasympathetic, sympathetic and

nitrergic nerves, neurotransmitters, blood vessels and cav-

ernous muscles (Andersson and Wagner, 1995; Bivalacqua

et al., 2000; Andersson, 2001). Nitric oxide (NO) is consid-

ered to play a critical role in the control of erectile function,

by activating soluble guanylyl cyclase in cavernosal smooth

muscle to generate cGMP, which, in turn, promotes relaxa-

tion leading to penile erection (Ignarro et al., 1990; Rajfer et

al., 1992). The modulation of erectile function by the NO-

soluble guanylyl cyclase-cGMP pathway has been supported

by (1) the inhibitory effect of both NO synthase and soluble

guanylyl cyclase inhibitors on NO-mediated corpus caver-

nosum relaxation, and (2) the relaxant effects of phosphodi-

esterase inhibitors, which augment cGMP-induced

relaxation (Andersson and Wagner, 1995; Bivalacqua et

al., 2000; Andersson, 2001).
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NO and NO donors, including glyceryl trinitrate and

sodium nitroprusside, are well-known soluble guanylyl cy-

clase activators (Christ et al., 1995; Feelisch, 1998). The

relaxations caused by these substances are enhanced in the

presence of sildenafil, which increases cGMP levels by inhi-

biting phosphodiesterase type 5, the enzyme that degrades

cGMP (Moreland et al., 1998; Corbin and Francis, 1999;

Corbin et al., 2002). Furthermore, a novel class of soluble

guanylyl cyclase stimulators is represented by 3-(5V-hydrox-
ymethyl-2V-furyl)-1-benzylindazole (YC-1), which has been

reported to directly activate soluble guanylyl cyclase in plate-

lets, vascular smooth muscle and corpus cavernosum (Ko et

al., 1994; Friebe et al., 1996; Wegener et al., 1997; Friebe and

Koesling, 1998; Mizusawa et al., 2002; Nakane et al., 2002).

The compound 5-cyclopropyl-2-[1-(2-fluoro-benzyl)-1H-

pyrazolo[3,4-b]pyridin-3-yl]-pyrimidin-4-ylamine (BAY 41-

2272) is a soluble guanylyl cyclase stimulator with similar

characteristics to YC-1, however, with a distinctly higher

potency and devoid of phosphodiesterase inhibitory activity

(Stasch et al., 2001). BAY 41-2272 is a potent vasodilator of

aortic rings in vitro and reduces the mean arterial blood

pressure in normal and hypertensive rats (Stasch et al.,

2001), likely through NO-independent stimulation of the
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enzyme and sensitization of soluble guanylyl cyclase to-

wards NO.

Recently, BAY 41-2272 has been shown to induce

corpus cavernosum relaxations in vitro (Kalsi et al.,

2003) and to cause penile erection in vivo by synergizing

with sodium nitroprusside (Bischoff et al., 2003). In the

present work, we studied the mechanisms underlying the

relaxing effect of BAY 41-2272 in both rabbit and human

corpus cavernosum. In particular, we investigated the

resulting effects of pharmacological inhibition of the

enzymes involved in the NO-signaling cascade on relaxa-

tions induced by BAY 41-2272 as well as the involvement

of the cAMP pathway in these responses. The implications

of the present findings for the experimental analysis are

discussed.
2. Materials and methods

2.1. Corpus cavernosum preparation

Specimens of the proximal part of human corpus caver-

nosum from 11 patients, aged between 16 and 55 years, who

underwent multiple organ donation were used after appro-

priated informed consent was obtained. The protocol was

approved by the University Hospital Ethics Committee

(UNICAMP-Campinas, Brazil). Male New Zealand white

rabbits (2–3 kg) were anaesthetized with pentobarbital sodi-

um (HypnolR, 40 mg/kg, i.v.) and exsanguinated via the

carotid artery and the penis removed. The protocol was

approved by the University Ethics Committee for Experi-

mental Research. Both rabbit and human cavernosal tissues

were immediately placed in chilled Krebs solution of the

following composition (mM): NaCl, 118; NaHCO3, 25;

glucose, 5.6; KCl, 4.7; KH2PO4, 1.2; MgSO47H2O, 1.17

and CaCl22H2O, 2.5. Corpus cavernosum preparations were

obtained, following dissection of the tunica albuginea and

surrounding connective tissues.

2.2. Isometric tension recording

Strips were mounted under tension (10 and 20 mN for

rabbit and human tissues, respectively) in 10-ml organ

chambers as previously described (Teixeira et al., 2003).

Isometric tension was recorded using a PowerLab 400k
data acquisition system (software Chart, version 4.0, AD

Instruments, MA, USA). The cavernosal strips were allowed

to equilibrate for 60 min, and phenylephrine (10 AM) was

added in order to increase the basal tone. The generation of

prostanoids was inhibited by adding indomethacin (5.6 AM)

to the bathing medium.

2.3. Experimental protocols

After the equilibration period, viability of the cavernosal

muscle was confirmed following addition of phenylephrine
(10 AM). Concentration–response curves were constructed

by adding BAY 41-2272 cumulatively (0.01–10 AM) in

corpus cavernosum, and relaxations were plotted as percen-

tages of the contraction induced by phenylephrine. One

concentration– response curve for BAY 41-2272 was

obtained in each strip, due to the lower contractile effect

of phenylephrine observed in the subsequent curve. Hence,

control cavernosal smooth muscle strips were run in

parallel with experimental tissues, where the effects of

BAY 41-2272 were studied in presence of either N-nitro-

L-arginine methyl ester (L-NAME, 100 AM), 1H-[1,2,4]

oxadiazolo [4,3,-a]quinoxalin-1-one (ODQ, 10 AM), silde-

nafil (0.1 AM) or rolipram (10 AM); these inhibitors were

incubated with the preparations for 30 min before a

concentration– response curve for BAY 41-2272 was

obtained. Similar protocols were performed for sildenafil

and forskolin.

Concentration–response curves for glyceryl trinitrate

(0.01–10 AM) were constructed in precontracted prepara-

tions. Thereafter, the tissues were washed and similar curves

were performed 30 min after the addition of either L-NAME

(100 AM), ODQ (10 AM) or sildenafil (0.1 AM). Similar

protocols were carried out for acetylcholine.

2.4. Drugs and chemicals

Acetylcholine, L-arginine, forskolin, indomethacin, N-

nitro-L-arginine methyl ester (L-NAME), 1H-[1,2,4] oxadia-

zolo [4,3,-a]quinoxalin-1-one (ODQ), phenylephrine and

rolipram were purchased from Sigma (St. Louis, USA).

Glyceryl trinitrate (NitronalR, 50 ml clear glass vials filled

with colourless isotonic solution containing 1 mg/ml glyc-

eryl trinitrate) was acquired from Lipha Pharmaceuticals

(London, UK). Pentobarbital sodium (HypnolR) and silde-

nafil citrate were obtained from Laboratorios Cristalia

(Itapira, Brazil). The compound 5-cyclopropyl-2-[1-(2-flu-

oro-benzyl)-1H-pyrazolo[3,4-b]pyridin-3-yl]-pyrimidin-4-

ylamine (BAY 41-2272) was provided by Pharma Research

Center, Bayer (Wuppertal, Germany). All other reagents

used were of analytical grade. Stock solutions of acetylcho-

line, L-arginine, glyceryl trinitrate, L-NAME and phenyleph-

rine were prepared in deionized water and stored in aliquots

at � 20 jC; dilutions were made up immediately before use.

BAY 41-2272, forskolin, ODQ, rolipram and sildenafil were

initially prepared as stock solutions in dimethyl sulphoxide

(DMSO) at � 20 jC and further diluted in deionized water

just before use. Indomethacin was dissolved in 5% sodium

carbonate. The final concentration of DMSO did not exceed

0.1%. Preliminary experiments ascertained the lack of

response of cavernosal smooth muscle to DMSO in the

concentrations employed.

2.5. Statistical analysis

Experimental values were calculated relative to the max-

imal changes from the contraction produced by phenyleph-
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rine in each tissue, which was taken as 100%. Calculations

are based on the number of experiments performed in each

individual. Data are shown as the percentage of relaxation of

n experiments, expressed as the meanF S.E.M. Analysis of

variance and Student’s paired t-test were employed to eval-

uate the results. A P value less than 0.05 was considered to

indicate significance. A program package was used for the

statistical analysis of all data (GraphPAD Instat, 1997,

version 3.00, GraphPAD Software, USA).
3. Results

3.1. Relaxing activity of BAY 41-2272

Phenylephrine (10 AM) caused a sub-maximal contrac-

tion in corpus cavernosum preparations from both rabbits

(34.7F 5.2 mN; n = 70) and humans (55.9F 9.8 mN;
Fig. 1. Effects of the soluble guanylyl cyclase (sGC) inhibitor 1H-[1,2,4]

oxadiazolo [4,3,-a]quinoxalin-1-one (ODQ, 10 AM) on the relaxations

induced by the sGC stimulator BAY 41-2272 (0.01–10 AM; circles) and the

NO donor glyceryl trinitrate (GTN, 0.01–10 AM; squares) in both rabbit

(top panel) and human (bottom panel) corporeal smooth muscle strips

contracted by phenylephrine (10 AM). Addition of ODQ fully prevented the

relaxing activity of GTN. The pEC50 values for BAY 41-2272 were of

6.76F 0.05 and 6.06F 0.06 in rabbit and human strips in control

conditions, respectively, and of 6.09F 0.13 and 5.70F 0.07 in rabbit and

human strips in the presence of ODQ, respectively ( P < 0.01). Experimental

values were obtained in the absence (filled symbols) and the presence (open

symbols) of ODQ, and calculated relative to the maximal changes from the

contraction produced by phenylephrine in each tissue, which was taken as

100%. Data represent the meanF S.E.M. of n experiments.

Fig. 2. Effects of the NO synthesis inhibitor N-nitro-L-arginine methyl ester

(L-NAME, 100 AM) and soluble guanylyl cyclase (sGC) inhibitor 1H-

[1,2,4] oxadiazolo [4,3,-a]quinoxalin-1-one (ODQ, 10 AM) on the

relaxations induced by the sGC stimulator BAY 41-2272 (0.01–10 AM)

in rabbit (top panel) and human (bottom panel) corporeal smooth muscle

strips contracted by phenylephrine (10 AM). Experimental values were

obtained in the absence (filled circles) and presence of L-NAME (open

circles) or L-NAME plus ODQ (filled triangles), and calculated relative to

the maximal changes from the contraction produced by phenylephrine in

each tissue, which was taken as 100%. The pEC50 values for BAY 41-2272

in the absence and presence of these inhibitors are shown in the

corresponding panels. Data represent the meanF S.E.M. of n experiments.
n = 74). The cumulative addition of BAY 41-2272 (0.01–

10 AM) produced long-lasting and concentration-dependent

relaxations in contracted tissues with pEC50 values of

6.82F 0.06 (n = 19) in rabbit and 6.12F 0.10 (n = 25) in

human tissues, with maximal responses of 116F 2% and

100F 3%, respectively.

3.2. Effect of ODQ and L-NAME on BAY 41-2272-induced

relaxations

The soluble guanylyl cyclase inhibitor ODQ (10 AM;

Fig. 1; n = 6–7) and the NO synthesis inhibitor L-NAME

(100 AM; Fig. 2; n = 4–5) increased the tone of the

preparations and caused significant rightward shifts

(P < 0.01) in the concentration–response curves for BAY

41-2272 in both rabbit (4.7-fold and 5.9-fold for ODQ

and L-NAME, respectively) and human corpus caverno-

sum (2.3-fold and 2.5-fold for ODQ and L-NAME, re-

spectively). The application of ODQ to the bathing

medium in tissues pretreated with L-NAME (Fig. 2;



Table 1

Effects of the NO synthesis inhibitor N-nitro-L-arginine methyl ester (L-NAME, 100 AM) and soluble guanylyl cyclase inhibitor 1H-[1,2,4] oxadiazolo [4,3,-

a]quinoxalin-1-one (ODQ, 10 AM) on maximal relaxations induced by sildenafil (SILD, 0.01–10 AM), glyceryl trinitrate (GTN, 0.01–10 AM) and

acetylcholine (ACh, 0.01–100 AM) in rabbit and human corpus cavernosum (CC) preparations contracted by phenylephrine (10 AM)

Maximal response (Emax)

Rabbit CC Human CC

Control L-NAME Control ODQ Control L-NAME Control ODQ

SILD 105F 3 93F 8 100F 6 92F 3 97F 4 90F 4 107F 5 93F 4

GTN 91F 2 90F 4 83F 2 4F 1a 89F 5 84F 4 92F 3 5F 1a

ACh 56F 3 2F 1a 53F 4 3F 1a 65F 3 7F 1a 65F 2 7F 1a

Experimental values were calculated as percentages of relaxation relative to the maximal changes from the contraction produced by phenylephrine. Data

represent the meanF S.E.M. of n experiments.
a P < 0.01 compared to the respective controls.
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n = 4) had no significant effect on the concentration–

response curve for BAY 41-2272 in either rabbit or

human cavernosal preparations.

Cumulative addition of the phosphodiesterase type 5

inhibitor sildenafil (0.01–10 AM) concentration-dependent-

ly relaxed rabbit and human corpus cavernosum with pEC50

values of 6.73F 0.08 (n = 13) and 6.58F 0.09 (n = 16),

respectively. As observed with BAY 41-2272, ODQ (n = 4)

and L-NAME (n = 4) also caused significant rightward shifts

(P < 0.01) in the concentration–response curves for silde-

nafil (4.2-fold and 6.0-fold for ODQ and L-NAME, respec-
B

Fig. 3. Effects of the phosphodiesterase type 5 inhibitor sildenafil (0.1 AM) on the r

(0.01–10 AM) and effects of BAY 41-2272 (0.1 AM) on relaxations induced by

corporeal smooth muscle strips contracted by phenylephrine (10 AM). Experimen

circles) of BAY 41-2272 (panels B and D) or sildenafil (panels A and C), and ca

phenylephrine in each tissue, which was taken as 100%. The pEC50 values for eac

the meanF S.E.M. of n experiments.
tively) in the rabbit corpus cavernosum. In addition, both

inhibitors also caused a minor rightward shift (P < 0.05) in

the concentration–response curves for sildenafil obtained in

human strips (2.6-fold and 2.8-fold for ODQ and L-NAME,

respectively; n = 4–5). Surprisingly, ODQ and L-NAME

failed to affect maximal relaxations elicited by sildenafil

(Table 1). As expected, ODQ abolished the relaxations

induced by acetylcholine (0.01–100 AM; n= 4) and glyceryl

trinitrate (0.01–10 AM; n = 6) in both cavernosal tissues,

whereas L-NAME solely affected the relaxant responses

mediated by the former (Table 1).
elaxations induced by the soluble guanylyl cyclase stimulator BAY 41-2272

sildenafil (0.01–10 AM) in rabbit (top panels) and human (bottom panels)

tal values were obtained in the absence (filled circles) and presence (open

lculated relative to the maximal changes from the contraction produced by

h set of experiments are shown in the corresponding panels. Data represent



Table 2

Effects of the phosphodiesterase type 4 inhibitor rolipram (10 AM; n= 4) on

the relaxations induced by forskolin (0.001–10 AM) and BAY 41-2272

(0.01–10 AM) in rabbit and human corpus cavernosum (CC) preparations

contracted by phenylephrine (10 AM)

Relaxant potency (pEC50)

BAY 41-2272 Forskolin

Rabbit CC Human CC Rabbit CC Human CC

Control 6.98F 0.05 5.99F 0.09 7.12F 0.02 6.17F 0.05

+Rolipram 6.88F 0.08 6.00F 0.07 7.58F 0.05a 6.51F 0.02a

Experimental values were calculated relative to the maximal changes from

the contraction produced by phenylephrine, and represented as-log of the

molar concentration to produce 50% of the maximal relaxation elicited by

forskolin and BAY 41-2272 in contracted tissues. Data represent the

meanF S.E.M. of n experiments.
a P < 0.01 compared to the respective controls.
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3.3. Additive effect of BAY 41-2272 and sildenafil

Sildenafil (0.1 AM; n = 4) caused significant leftward

shifts in the concentration–response curves for either glyc-

eryl trinitrate (pEC50 values of 6.95F 0.04 in the absence

and 7.32F 0.04 in the presence of sildenafil, respectively;

P < 0.01) or acetylcholine (pEC50 values of 5.46F 0.08 in

the absence and 6.11F 0.08 in the presence of sildenafil,

respectively; P < 0.01) in human corpus cavernosum, with

similar effects in rabbit preparations.

However, sildenafil had no significant effect on con-

centration–response curves for BAY 41-2272 in both

rabbit (n = 4) and human (n = 5) preparations (Fig. 3).

Moreover, Fig. 3 also shows that incubation of rabbit

(n = 4) or human (n = 5) corpus cavernosum with BAY

41-2272 (0.1 AM) did not significantly alter the relaxations

elicited by sildenafil. On the other hand, the relaxant

effects of sildenafil and BAY 41-2272 were additive (3–

30 nM; n = 6), as attested by the fact that either compound

summate, rather than synergize, when added simultaneous-

ly in rabbit corpus cavernosum (Fig. 4).

3.4. Effect of rolipram on BAY 41-2272-induced relaxations

In order to investigate a possible involvement of the

adenylyl cyclase-cAMP pathway in the relaxations induced

by BAY 41-227, we have used the selective phosphodies-

terase type 4 inhibitor rolipram (10 AM). The addition of

rolipram caused a slight decrease in the tone of the

preparations and shifted the concentration–response curve

for the adenylyl cyclase stimulator forskolin (0.001–10

AM; n = 4) to the left both in rabbit as well as in human

cavernosal tissues (P < 0.01; Table 2). Rolipram had no

significant effect on the concentration–response curves

obtained for BAY 41-2272 either in rabbit or human

corpus cavernosum, since the parameters of potency and
Fig. 4. Additive effect of the soluble guanylyl cyclase stimulator BAY 41-

2272 (3–100 nM) and the phosphodiesterase type 5 inhibitor sildenafil (3–

100 nM) in rabbit corporeal smooth muscle strips contracted by phenyl-

ephrine (10 AM; n= 6). Experimental values were calculated relative to the

maximal changes from the contraction produced by phenylephrine in each

tissue, which was taken as 100%. Data represent the meanF S.E.M. of n

experiments.
maximal response were not affected by this inhibitor

(Table 2; n= 4).
4. Discussion

Our results demonstrated that BAY 41-2272 causes

sustained relaxant responses in precontracted rabbit and

human cavernosal tissues, although differences in pharma-

cological parameters, such as potency and maximum re-

sponse, rendered BAY 41-2272 to more effectively relax the

rabbit corpus cavernosum. It is noteworthy mentioning that

the human corpus cavernosum strips used in a previous

study addressing some of the issues presented herein were

obtained from patients undergoing transsexual operations,

who have been exposed to high levels of estrogens (Kalsi et

al., 2003), whereas we have used cavernosal tissue from

healthy multiple organ donors. This aspect might account

for the different potency of BAY 41-2272 in the present

investigation compared to the reported by Kalsi et al.

(2003).

ODQ inhibits NO-stimulated soluble guanylyl cyclase

activity (Garthwaite et al., 1995) and has been extensively

used to study the function of the NO-cGMP transduction

pathway. NO donors such as glyceryl trinitrate elicit their

relaxing effects through a common mediator, NO (Feel-

isch, 1998), that binds to the haem site of soluble

guanylyl cyclase, activating the enzyme and catalyzing

the conversion of GTP to cGMP (Lucas et al., 2000). The

inhibitory effect of ODQ on NO-stimulated soluble gua-

nylyl cyclase is due to changes in the oxidation state of

the haem moiety, without adverse effects in the catalytic

activity of the enzyme (Zhao et al., 2000). Indeed, the

corpus cavernosum relaxations induced by exogenous or

endogenous NO were abolished by ODQ in the present

investigation, since the responses elicited by glyceryl

trinitrate and by acetylcholine, which releases NO from

the sinusoidal endothelium, were fully prevented by this

inhibitor.
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Although ODQ has been described to oxidize the haem

moiety of soluble guanylyl cyclase, it may also have an

allosteric mechanism, by interfering with the binding of

BAY 41-2272, as the result of changes in the secondary

structure of the recombinant enzyme when ODQ is added to

the NO-stimulated soluble guanylyl cyclase (Kosarikov et

al., 2001). Nevertheless, it is interesting to observe that in

both rabbit and human corpus cavernosum, the relaxations

elicited by BAY 41-2272 were only partially affected by

ODQ. It is worth pointing out that even in the purified

enzyme, ODQ failed to abolish the BAY 41-2272-induced

soluble guanylyl cyclase stimulation (Stasch et al., 2001).

Incubation with L-NAME produced a rightward shift in

the curve to BAY 41-2272 in rabbit and human corpus

cavernosum, indicating that NO release from the endothe-

lium has a synergistic effect with BAY 41-2272, as observed

in the purified enzyme (Stasch et al., 2001). Our results

cannot discriminate whether this result reflects basal release

of NO or else BAY 41-2272 induces NO release. However,

the BAY 41-2272 precursor YC-1 does cause NO release

from endothelial cells in a Ca2 +-dependent manner (Wohl-

fart et al., 1999). The finding that no further inhibition is

noticed in tissues treated with L-NAME and subsequently

incubated with ODQ strongly suggests that the rightward

shift caused by ODQ on BAY 41-2272-induced relaxation is

mainly the result of soluble guanylyl cyclase stimulation by

endogenously released NO. These results imply that BAY

41-2272 elicits cavernosal relaxation through a secondary

pathway independent on increases of cGMP, or else, ODQ

only inhibits NO-induced activation of the enzyme. The

finding that the rightward shifts caused by L-NAME were

similar to those induced by ODQ further supports the latter

hypothesis.

Drugs that stimulate adenylyl cyclase such as forskolin,

prostaglandin E1 and vasoactive intestinal polypeptide (VIP)

cause relaxation of corpus cavernosum (Hedlund et al.,

2000; Mizusawa et al., 2001). Phosphodiesterase type 4

inhibitors, such as rolipram, enhance the relaxing responses

evoked by these agents by preventing cAMP hydrolysis

(Sparwasser et al., 1994; Bivalacqua et al., 1999). Indeed,

our results showed that rolipram does cause a leftward shift

in the concentration–response curve for forskolin. However,

the finding that rolipram did not affect the relaxations

induced by BAY 41-2272 suggests that the cAMP pathway

is not involved in these responses.

Phosphodiesterase type 5 inhibitors, such as sildenafil,

relax the cavernosal tissue by preventing cGMP breakdown

(Corbin et al., 2002). Thus, soluble guanylyl cyclase activity

is essential for the relaxing effect of phosphodiesterase type

5 inhibitors to occur. The relaxant responses mediated by

glyceryl trinitrate and acetylcholine were significantly en-

hanced by sildenafil but unexpectedly, the relaxations

evoked by sildenafil were just partly attenuated by treatment

with either L-NAME or ODQ in the present investigation.

Our hypothesis that ODQ is a selective inhibitor of NO-

induced activation of soluble guanylyl cyclase is further
strengthened by its partial inhibitory effect on sildenafil-

induced relaxations, raising interesting possibilities for other

endogenous stimulators of soluble guanylyl cyclase.

Several investigations have identified the presence of

soluble guanylyl cyclase in a variety of cell types by

immunohistochemistry using antibodies directed against

the a1 and h1 subunits (Heinrich et al., 2000; Burette et

al., 2001; Fathian-Sabet et al., 2001; Teunissen et al., 2001).

Most importantly, studies on the subcellular distribution of

the soluble guanylyl cyclase a1h1 isoform revealed that a

substantial portion of the total content of the enzyme is

associated with the cellular membrane from several cell

types in a state of enhanced sensitivity to NO (Zabel et al.,

2002). Another report also demonstrated the targeting of the

a2h1 isoform to synaptic membranes through interaction

with postsynaptic density protein 95 (PSD-95) in rat brain

(Russwurm et al., 2001). In the present investigation, no

leftward shift was noticed in the concentration–response

curve for BAY 41-2272 when the cavernosal tissues were

pre-incubated with sildenafil and vice versa, bringing up the

hypothesis of distinct pools of soluble guanylyl cyclase in

the corpus cavernosum smooth muscle. Moreover, this idea

is further supported by the demonstration that the relaxant

effects of both substances are purely additive, in addition to

the spatial confinement studies on soluble guanylyl cyclase

subcellular location (Zabel et al., 2002).

In conclusion, our results demonstrated that BAY 41-

2272 potently relaxes both rabbit and human corpus cav-

ernosum, synergistically with NO released from the sinu-

soidal endothelium. The findings that ODQ completely

prevented the relaxations induced by glyceryl trinitrate

and acetylcholine, but not those evoked by BAY 41-2272

or sildenafil, indicate that ODQ solely inhibits the NO-

stimulated enzyme. In addition, the observation that the

effects of BAY 41-2272 and sildenafil are merely additive

suggests the existence of distinct pools of soluble guanylyl

cyclase in cavernosal smooth muscle.
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