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Summary
Vcsa1 plays an important role in the erectile physiology of the rat. We conducted experiments to
determine if erectile function, testosterone levels and Vcsa1 expression were correlated. In
orchiectomized rats, total testosterone in blood fell from an average of 4ng/ml to <0.04ng/ml. Erectile
function was significantly lower compared to controls and Vcsa1 expression was significantly (>6-
fold) decreased. Injection of orchiectomized animals with testosterone (2mg in 100ml sesame oil
every 4 days for two weeks) restored average levels of testosterone to 2ng/ml, increased erectile
function and significantly increased Vcsa1 expression. In isolated corporal cells there was
testosterone dependent Vcsa1 expression. However, intracorporal injection of orchiectomized
animals with a plasmid expressing Vcsa1 or its gene product Sialorphin (previously demonstrated to
improve erectile function in old animals) gave no significant improvement in erectile function. Also,
the ability of Sialorphin to reduce tension in corporal smooth muscle strips isolated from
orchiectomized animals was impaired compared to controls.
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1. Introduction
The Vcsa1 gene encodes a pentapetide called Sialorphin, which belongs to a recently identified
family of peptides which act as endogenous neutral endopeptidase (NEP) inhibitors. Vcsa1 is
expressed in a tissue specific manner in the rat. The primary organs where the transcript is
significantly expressed are the penile corpora, submandibular gland (SMG) and prostate gland
(18,20). It has been reported that in the rat SMG Vcsa1 expression is regulated by androgens
(16). This is believed to explain the marked gender-specific expression of Vcsa1 in the SMG,
with 1000-fold greater expression in male rats than in female rats (16). In addition circulating
plasma levels of Sialorphin are approximately 100-fold greater in the male compared to the
female rat (18). Androgenic regulation of Vcsa1 in penile corporal tissue has not been reported.
However, corporal tissue has been shown to express androgen receptors and therefore
regulation of Vcsa1 may potentially be androgen-regulated (5,6).
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Sialorphin has been demonstrated to be involved in many physiological processes, such as pain
perception, antidepressant effects, sexual behavior, and erectile function (4,14,17,20). Both
Vcsa1 and its human homologues (ProL1 and hSMR3A/B) have been shown to modify erectile
physiology of the rat. This was demonstrated by the ability of gene transfer of plasmids (pVAX-
Vcsa1, pVAX-Prol1 or pVAX-SMR3A/B) to improve erectile physiology in retired breeder
rats one week after transfer (20,21). In addition, Sialorphin was able to significantly improve
erectile function in retired breeder rats with erectile dysfunction (ED) within 45 minutes
following intracorporal injection (4).

Testosterone has been shown in animal models to have a role in modulating central and
peripheral regulation of erectile function (23). Testosterone deprivation has a strong negative
impact on penile tissue causing a diverse set of changes at the structural, biochemical and
physiological level (23). Some of the biochemical changes that are believed to have a major
impact on erectile physiology are a reduction in nitric oxide synthase, phosphodiesterase,
reduced MaxiK potassium channel expression, and an increase in apoptosis resulting in
lowered smooth muscle content (8,15,28). These effects can be reversed by administration of
testosterone (25).

Given evidence in rats that both testosterone and Vcsa1 play roles in erectile physiology, and
that testosterone could potentially regulate Vcsa1 expression in the corpora, we have
investigated the relationship between testosterone and Vcsa1 levels and how these may relate
to erectile physiology.

2. Materials and Methods
2.1. Animals

Male Sprague-Dawley rats weighing 300–350g were used in these studies and obtained from
Charles River Breeding Laboratories (Wilmington, MA, USA). One group of rats underwent
a sham operation with a perineal skin incision only and served as control. The other group
underwent bilateral orchiectomy and was divided into two subgroups. Immediately after
orchiectomy, one subgroup was injected subcutaneously with testosterone (2mg testosterone
propionate/100μl sesame oil; Sigma-Aldrich, St. Louis, MO, USA) every four days for two
weeks according to a previous study (1) and another subgroup was treated with vehicle only.
All surgical procedures were performed under anesthesia by intraperitoneal injection of sodium
pentobarbital (35mg/kg; Abbott Laboratory, Chicago, IL, USA). Total testosterone levels were
assayed by radioimmunoassay, as described in section 2.2. All animal protocols were approved
by the Animal Use Committee at the Albert Einstein College of Medicine.

2.2. Testosterone assay
Immediately after euthanasia of animals blood was drawn by cardiac puncture for the
determination of testosterone levels. Whole blood was allowed to clot for 30 minutes at room
temperature and centrifuged at 5000rpm for 15 minutes at 4°C. The serum was collected,
aliquotted and stored at -80°C. Testosterone levels were determined by radioimmunoassay
using the Coat-a-Count Total Testosterone Assay Plate from Diagnostic Products Corp. (Los
Angeles, CA, USA). The assays were performed by the Animal Health Diagnostic Center,
College of Veterinary Medicine, Cornell University.

2.3. ICP/BP measurement
Two weeks after orchiectomy or sham surgery, animals underwent erectile function
measurement as previously described (4,20,21). Rats were first anesthetized via intraperitoneal
injection of sodium pentobarbital (35mg/kg). A cannula was inserted into the carotid artery for
systemic pressure (BP) monitoring throughout the experiment. Next an incision was made in
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the perineum, the ischiocavernosus muscle removed to expose a penile crus, and a 23-gauge
needle inserted to measure intracavernosal pressure (ICP). The cavernous nerves were
identified in a position ventrolateral to the prostate gland and carefully isolated. Direct
electrostimulation of the cavernous nerve was performed using a delicate stainless steel bipolar
hook electrode attached to a multijointed clamp. Each probe was 0.2mm in diameter with a
1mm separation between the 2 poles. Monophasic rectangular pulses were delivered by a signal
generator (custom-made and with built-in constant current amplifier). Stimulation parameters
are described in the figure legends (Figures 1, 4). The changes in ICP and systemic BP were
recorded at each level of neurostimulation. The mean ICP/BP and standard error of the mean
were calculated for each of the treatment groups. A one way analysis of variance (ANOVA)
was used to determine treatment effects.

2.4. Gene transfer of plasmids or Sialorphin injection into animals
Microinjection of pVAX, pVAX-hSlo, and pVAX-Vcsa1, or the peptide Sialorphin (Sigma,
St Louis, MO, USA) into rat corporal tissue was performed essentially as previously described
(2-4,13,20,21). Briefly, animals were anesthetized by an intraperitoneal injection of sodium
pentobarbital (35mg/kg). An incision was made in the perineum and the left penile crura
exposed. All microinjections were a single bolus injection consisting of either 100μg plasmid
or 100μg Sialorphin in a 150μl solution of phosphate-buffered saline and 20% sucrose, and
were injected into the corporal tissue using an insulin syringe. The ICP/BP response to
cavernous nerve electrostimulation was determined one week after gene transfer of plasmids
or 2 hours after intracorporal injection of Sialorphin (as described above).

2.5. Testosterone on corporal cells in vitro
Corporal smooth muscle (CSM) cells were isolated from a normal Sprague-Dawley rats as
previously described (9) and grown for three passages in DMEM containing 10% fetal bovine
serum at a constant environment of 37°C and 5% CO2. Prior to experimental treatment, cells
were split into 6-well plates and maintained at 80% confluency in serum-free DMEM
containing 5% antibiotics. Cells were then treated with various doses (from 0-16ng/ml, as
shown in Figure 3) of testosterone propionate (Sigma-Aldrich, St. Louis, MO, USA) for 24
hours. At the end of the incubation period, RNA was isolated from CCSM cells and changes
in gene expression were determined by quantitative RT-PCR.

2.6. RNA isolation from corporal tissue and cells
Following the ICP/BP measurement, animals were euthanized, and blood collected via cardiac
puncture for serum testosterone measurement via radioimmunoassay. Denuded corporal tissue
was isolated and flash frozen in liquid nitrogen. Total RNA was extracted from frozen tissue
with TRIzol according to the manufacturer’s instructions. Briefly, 1 ml TRIzol reagent was
added to 100 mg pulverized corpora tissue and the mixture homogenized using a polytron
homogenizer (Brinkman, Westbury, NY) for 30 seconds. For the CSM cells, 1mL TRIzol was
added to each 35mm well and the lysates transferred to polypropylene tubes. The homogenized
samples were incubated for 5 min at room temperature followed by addition of 200 μl
chloroform/1mL TRIzol. After mixing, the aqueous phases were separated by centrifugation
at 12000×g and 4°C for 15 minutes and then were transferred to clean tubes. The RNA was
precipitated from the aqueous phase by addition of isopropyl alcohol and pelleted by
centrifugation at 12000×g for 15 min at 4°C, washed once with 75% ethanol, and again pelleted
at 7500×g and 4°C for 10 minutes. The RNA pellet was air-dried and dissolved in sterile,
nuclease-free water.
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2.7. Quantitative RT-PCR
RNA extracted from corporal tissue and CSM cells was used to analyze gene expression by
quantitative RT-PCR, essentially as previously described (20-22). The quantity and purity of
RNA were determined using the ND-1000 NanoDrop spectrophotometer (NanoDrop
Technologies, Wilmington, DE). RNA was converted to cDNA using the SuperScript™ First-
Strand Synthesis System (Invitrogen Corporation, Carlsbad, CA). In a 20 μL reaction volume,
1 μg total RNA was combined with 0.5 μg Oligo(dT)12-18 primer and 1 μl of 10mM dNTP mix
and heated for 5 minutes at 65°C, immediately followed by incubation on ice for 5 minutes.
The sample was then pre-incubated at 42°C for 2 minutes in a mixture consisting of 40 units
RNaseOUT™ recombinant ribonuclease inhibitor, 10mM dithiothreitol, 50mM Tris-HCl,
75mM KCl, and 3mM MgCl2 200 units of SuperScript™ reverse transcriptase was then added,
the contents mixed gently, and the reaction carried out for 50 minutes at 42°C and inactivated
at 70°C for 15 minutes. Real-time quantitative PCR analysis was then performed on the RT
products using the 7300 real-time PCR system (Applied Biosystems, Foster City, CA). The
primers used to quantify expression levels of the genes are shown in Table 1.

The PCR amplification and real-time detection was performed in a 96-well plate, with 5 μl of
1:100 diluted cDNA, 300 nM each upstream and downstream primer, and 2x Sybr Green
MasterMix in a 25 μl reaction volume. The cycling conditions were as follows: activation of
Sybr Green DNA polymerase at 95°C for 10 minutes, 40 cycles of denaturation at 95°C for 15
seconds and annealing/extension at 60°C for 1 minute. Melting curve analysis was performed
after the last cycle to confirm amplification of a single product.

Results from real-time RT-PCR are presented as fold change in expression relative to control,
using target gene crossing thresholds normalized to that of a house-keeping gene (GAPDH or
RPL24) crossing thresholds based on the 2− ΔΔCt method as previously described (11). This
method was applicable because the amplification efficiency of the primers was found to be the
same as that of the house keeping genes, GAPDH and RPL24 (as described in the figure
legends). The standard deviation was calculated and the significance determined by Student’s
t test for unpaired samples. A p-value of <0.05 was considered significant.

2.8. Contractility studies on isolated corporal smooth muscle tissue
Studies of contractility of isolated CSM tissue were carried out as described previously (4).
Longitudinal strips of cavernous tissue from the crura of three control and three orchiectomized
animals (4 strips each animal) were dissected free from the tunica albuginea and were
suspended between two small surgical hooks in a tension-measuring device (Multimyograph
Model 610M, Copenhagen, Denmark) that allows simultaneous monitoring of four muscle
strips. Tissue was equilibrated for 90 minuntes in 5ml Krebs-Henseleit buffer composed of
110mM NaCl, 4.8mM KCl, 2.5mM CaCl2, 1.2mM MgSO4, 1.2mM KH2PO4, 25mM
NaHCO3, and 11mM glucose in distilled water. Organ chambers were maintained at 37°C and
continuously bubbled with 95% O2 and 5% CO2 to maintain a mean pH of 7.4 ± 0.1. Continuous
recording of tension developed by the muscle strips was carried out using Powerlab software
(Chart version 4.2.4, ADinstruments, CO) on a dedicated computer. Strips of corpus
cavernosum were pre-contracted with 1μM phenylephrine. Then, relaxation was induced using
1μM C-type natriuretic peptide (CNP) (Sigma, St Louis, MO, USA) dissolved in DMSO, the
vehicle alone (DMSO) or 1μg/ml Sialorphin (Sigma, St Louis, MO, USA). Results from four
separate strips from six animals were averaged and the significance determined by Student’s
t test for unpaired samples. A p-value of <0.05 was considered significant.
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Results
3.1. Circulating Testosterone levels influences erectile function and Vcsa1 expression

As shown in Figure 1, control (sham-operated) animals had average testosterone levels of
4.34ng/ml, as determined by radioimmunoassay, which is in the range of previously reported
values (27). Orchiectomized animals which received no testosterone supplementation had
dramatically lower, approximately 100-fold-less, circulating testosterone. Animals
supplemented with testosterone injections had significantly higher levels; however, the average
did not reach the levels seen in the control animals. Control animals had an ICP/BP ratio of
about 0.6 at the highest level of stimulation (0.75V, 20Hz) (Figure 1) which was associated
with a visible erection. Orchiectomized animals showed very poor erectile response to
cavernous nerve stimulation (an ICP/BP ratio of <0.1). However, orchiectomized animals
treated with testosterone propionate had significantly increased ICP/BP response to cavernous
nerve stimulation compared to the untreated orchiectomized animal, though the ICP/BP ratio
did not return to the levels of the control animals.

After the ICP/BP determination we isolated RNA from the corpora and performed quantitative-
RT-PCR and normalized Vcsa1 expression to GAPDH. As shown in Figure 2A in the
orchiectomized animals there was a significant (>6-fold) decrease in Vcsa1 expression in the
corpora. In the testosterone-supplemented animals there was a significant (approximately 2-
fold) increase in the Vcsa1 expression compared to the orchiectomized animals. In contrast,
expression of the androgen receptor transcript was significantly up-regulated (approximately
2.5-fold) in the castrated animals, but levels of expression were normalized in testosterone-
supplemented animals (Figure 2B). We also looked at the expression of another gene, Slo
(encoding the MaxiK potassium channel), that plays a role in the regulation of smooth muscle
tone and therefore erectile function (Figure 2C)(3, 26). Its expression was significantly down-
regulated in orchiectomized animals, and the expression was reversed to about 80% that of
control when orchiectomized animals were treated with testosterone.

3.2. The effect of testosterone on Vcsa1 expression in corporal cells in vitro
Vcsa1 expression is both a marker of erectile function and plays a direct role in erectile
physiology (20). The effect of testosterone on Vcsa1 expression could therefore be indirect,
being a response to the recovery of erectile function, rather than a direct effect of testosterone
on Vcsa1 expression. Therefore we investigated the effect of testosterone on corporal smooth
muscle (CSM) cells in vitro. CSM cells were treated with various concentrations of testosterone
for 24 hours prior to the determination of Vcsa1 and androgen receptor transcript expression
(Figure 3A). As testosterone levels increased in the normal physiologic range (from 0ng/mL
to 4ng/mL) there was a 2-fold up-regulation of Vcsa1 expression. The levels of expression
decreased with supraphysiologic levels (> 4ng/ml) of testosterone (higher levels, > 16ng/ml,
of testosterone not shown). Interestingly there was a down-regulation of the AR gene (Figure
3B) and an increase in Slo expression (Figure 3C) as testosterone levels increased.

3.3. The physiological response in orchiectomized animals to gene transfer of plasmids
expressing Vcsa1 or Slo

We have previously documented that intracorporal injection of Sialorphin or gene transfer of
plasmids expressing Vcsa1 and hSlo into an aging model of ED improves erectile function
(4,20,21). Given that testosterone has a direct effect on Vcsa1 expression, and the previous
demonstration that both Sialorphin and Vcsa1 can directly improve erectile function in aged
rats, we performed experiments to determine if intracorporal injection of Sialorphin or gene
transfer of plasmids expressing Vcsa1 into an orchiectomized animal can improve erectile
function. As shown in Figure 4, one week following intracorporal gene transfer of pVAX-
Vcsa1 there was no significant difference in the ICP/BP ratio of animals following
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electrostimulation of the cavernous nerve compared to controls. In addition, injection of
Sialorphin into animals two hours prior to the determination of ICP/BP also did not result in
an improved erectile function (Figure 4). In contrast orchiectomized animals treated with
pVAX-hSlo showed a significant improvement in erectile function at the higher levels of
cavernous nerve stimulation (6 and 10 mA) and had visible erections.

3.4. Orchiectomy impairs the ability of sialorphin to induce relaxation of corporal smooth
muscle strips

We have previously demonstrated that in isolated rat corporal smooth muscle (CSM) strips
Sialorphin can enhance relaxation induced by C-type natriuretic peptide (CNP)(4). We
determined the ability of Sialorphin to relax isolated corporal smooth muscle strips in
orchiectomized compared to control animals. Typical myograph recordings are shown in
Figure 5A-D, and the average change in tone in response to treatment is shown graphically in
Figure 5E. Addition of phenylephrine to both CSM strips of orchiectomized and control
animals resulted in increased force generation, which was partly reversed by the addition of
CNP. There was no significant difference in CNP-induced relaxation between orchiectomized
and control animals (Figure 5B, D and E). However, the % relaxation resulting from the
addition of Sialorphin was significantly reduced (>50%) in CSM strips isolated from the
orchiectomized animals in the presence or absence of CNP compared to the control animals.

Discussion and Conclusion
We demonstrate that the expression of the Vcsa1 gene is down-regulated in the corpora of
animals with orchiectomy-induced ED. Supplementation of orchiectomized animals with
testosterone partially reverses the effect on erectile function, with a concomitant increase in
Vcsa1 expression. We also investigated the effects of testosterone on Vcsa1 expression in
vitro. Testosterone induces Vcsa1 expression in vitro in corporal smooth muscle cells at
physiologic levels. Therefore our results demonstrate that transcription of Vcsa1 in corporal
tissue is regulated by testosterone. However, the regulation of Vcsa1 expression may be
complicated by the down-regulation of the androgen receptor (AR) in corporal tissue that occurs
with increasing testosterone levels, which we observed both in animals and in vitro, and has
been previously reported by Lin et al. (10). The change in expression of the AR may be a
compensatory response to maintain a normal level of signaling pathway activity in response
to changes in testosterone levels.

In orchiectomized animals Vcsa1 expression decreased approximately 6-fold in the corporal
tissue. Although this is a significant decrease, in the sub-mandibular gland of the rat there is
approximately 1000-fold greater gene expression in the males, mainly ascribed to the effect of
androgens (16). In male mice, castration leads to an almost complete loss of detection of the
Vcsa1 transcript in the sub-mandibular gland (19). There may be different levels of expression
of the AR in the corpora compared to the sub-mandibular gland, or a greater down-regulation
of its expression in response to androgens, thereby limiting their effect. Transcription of the
Slo gene, encoding the Maxi-K potassium channel which is an important mediator of CSM
tone and has a direct involvement in erectile function (3,26) was also decreased in expression
in the orchiectomized animals. The activity of the channel in rat CSM was recently
demonstrated to be androgen regulated (8). The expression of the Slo gene also correlated with
the restoration of erectile function when orchiectomized animals were supplemented with
testosterone.

Previous studies have demonstrated that Vcsa1 can play a direct role in erectile function.
Animals that have erectile dysfunction resulting from aging can have erectile function
normalized by gene transfer of plasmids expressing Vcsa1 (or direct administration of its
protein product, Sialorphin)(4,20,21). However, in the studies presented here, gene transfer of
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plasmids expressing Vcsa1 was not sufficient to restore erectile function in orchiectomized
animals. Sialorphin was also unable to improve orchiectomy-induced ED or induce relaxation
of CSM strips isolated from orchiectomized animals. In contrast, gene transfer of pVAX-hSlo
was able to restore erectile function in the orchiectomized animals. In previous studies pVAX-
hSlo has been shown to restore erectile function in two animal models (diabetes and aging)
and is currently undergoing clinical trials for the treatment of ED (2,3,12). Testosterone effects
multiple pathways involved in the regulation of CSM tone such as nitric oxide synthase and
phosphodiesterase, as well as the smooth muscle content of corporal tissue (8,15,28). The
expression of hSlo from plasmids may represent a site of intervention in the biochemical
pathways leading to smooth muscle relaxation (and thereby tumescence) that are downstream
of those activated by Vcsa1.

The role of testosterone in human erectile function remains controversial (7,23,24). Most
studies suggest that only extremely low testosterone levels have a physiologic impact on human
erectile function. Testosterone supplementation, prescribed for hypogonadal men, is believed
to exert its action primarily through an increase in the libido. Gene transfer of Vcsa1 and
measuring the ICP/BP ratio as a result of cavernous nerve stimulation, only determine the
physiologic effect on erectile function. However, the peptide product of Vcsa1 (Sialorphin)
plays a role in the sexual behavior of rats, acting on the central nervous system (14). Therefore,
although not determined in this study, it is possible that the changes in expression of Vcsa1,
and therefore the circulating levels of Sialorphin, may not play a role in restoring erectile
physiology, but could act as a mediator of the effect of testosterone on libido.

We therefore conclude that Vcsa1 expression in the corporal smooth muscle tissue is regulated
by testosterone. Although Vcsa1 acts as a marker of testosterone-modulated erectile function,
gene transfer of plasmids expressing Vcsa1 is insufficient to restore erectile function. Vcsa1
has highly specific tissue expression (in the corpora, submandibular gland and prostate), and
we now show that in two of these tissues (the corpora and submandibular gland) expression is
regulated by testosterone. However, the protein product of Vcsa1 (Sialorphin) is secreted into
the bloodstream, where it may affect other tissues distal to the corpora. Therefore, testosterone
may exert some of its physiological effects from its role in modulating secondary effects
through the regulation of circulating sialorphin levels.
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Figure 1.
The effect of orchiectomy on erectile function, as determined by intracorporal pressure/blood
pressure (ICP/BP) with increasing levels of electrical stimulation of the cavernous nerve. A
group of animals was orchiectomized and a subset of orchiectomized animals was treated with
testosterone (2mg testosterone propionate/100μl sesame oil). Control animals were sham-
operated. The number of animals and the average testosterone level are shown for each group.
*=Significantly different ICP/BP ratio of orchiectomized compared to the control animals (P
< 0.05), **=Significantly different ICP/BP ratio of orchiectomized with testosterone treatment
compared to the orchiectomized group of animals, (P < 0.05).
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Figure 2.
A, B and C: The expressions of Vcsa1, AR and Slo in the corpora of the same experimental
groups described in Figure 1 are shown. The number of animals in each group was as follows;
control group N=3 animals, orchiectomized N=3 animals and orchiectomized plus testosterone,
N=6 animals. Expression of transcripts were normalized to GAPDH and analyzed using the
comparative crossing threshold (Ct) method. The control group corporal tissue was used as the
calibrator tissue (set as 1). Each quantitative RT-PCR measurement was performed in duplicate
for each sample. The bars represent the mean comparative expression of the gene, and the error
bars the standard deviation. *=Significantly different expression of Vcsa1, AR or Slo in the
corpora of orchiectomized compared to control animals (P < 0.05), **=Significantly different
expression of transcripts in the corpora of orchiectomized treated with testosterone compared
to the orchiectomized group of animals, (P < 0.05).
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Figure 3.
A, B and C: The expression of Vcsa1, AR and Slo in corporal smooth muscle cells in vitro with
increasing concentrations of testosterone. Expression of gene transcripts normalized to RPL24
was analyzed using the comparative crossing threshold (Ct) method. The untreated cells were
used as calibrator (set as 1). Each quantitative RT-PCR measurement was performed more than
four times for each concentration of testosterone. The bars represent the mean comparative
expression of the gene, and the error bars the standard deviation. *=Significantly different
expression of Vcsa1, AR or Slo compared to cells in the absence of testosterone (P < 0.05).
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Figure 4.
The effect of gene transfer of plasmids expressing Vcsa1 or hSlo, or direct intracorporal
injection of Sialorphin on erectile function in orchiectomized animals as determined by
intracorporal pressure/blood pressure (ICP/BP) response following stimulation of the
cavernous nerve. Four groups of five animals each were orchiectomized and injected
intracorporally with either 100 μg pVAX-hSlo or pVAX-Vcsa1 or pVAX (control) for one
week, or 100 μg Sialorphin for 2 hours prior to the determination of ICP/BP. The ICP/BP was
determined at 4 levels of cavernous nerve stimulation (0, 2, 6 and 10 mA). Bars represent the
average ICP/BP measurement from 5 animals, and the error bars the standard error of the mean.
*=Significantly different ICP/BP ratio of treated to the control animals (P < 0.05).
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Figure 5.
A-E. The ability of sialorphin to induce relaxation of corporal smooth muscle strips from
control and orchiectomized animals. A-D representative myograph tracings of CSM strips from
control animals (5A and B) and orchiectomized animals (5C and D). Arrows indicate the
addition of 1 μM phenylephrine (PE), 1 μM C-type natriuretic peptide (CNP) or its vehicle
dimethyl sulfoxide (DMSO), or 1 μg/ml sialorphin. In Figure 5E the percentage relaxation
(from the PE contracted state) is shown. Bars represent the average from 4 strips from three
animals (a total of 12 determinations). Error bars represent the standard deviation.
*=Significantly different relaxation of CSM strips between control and orchiectomized animals
(P < 0.05).
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Table 1
Primers used in quantitative RT-PCR

Gene Primer Sequence

Vcsa1 forward primer 5’-GAGGGTGTCAGAGGCCC-3’

reverse primer 5’-GAGCAGTTAGCTGCCACTGATA-3’

AR forward primer 5’-TGACCAGATGGCAGTCATTCA-3’

reverse primer 5’-TGAAAACCAGGTCAGGTGCA-3’

Slo forward primer 5’-TACTTCAATGACAATATCCTCACCCT -3’

reverse primer 5’-ACCATAACAACCACCATCCCCTAAG-3’

RPL24 forward primer 5’-TCGAGCTGTGCAGTTTTAGTGG-3’

reverse primer 5’-GCGGACTCACATTTGGCATTA-3’

GAPDH forward primer 5’-CCGAGGGCCCACTAAAGG-3’

reverse primer 5’-GCATCAAAGGTGGAAGAATGG-3’
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