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ABSTRACT 
The proportions of al- and a2-adrenoceptors in crude membrane preparations taken from the female rabbit bladder base and 

urethra were assessed using a radioligand binding approach. Furthermore, urethral rings were investigated in vitro to see if 

the urethral smooth muscle's postjunctional situated al- and/or a2-adrenoceptors. The adrenoceptor population is made up of 

around 25% al-adrenoceptors and 75% a2-adrenoceptors, according to research on the suppression of [3H]-

dihydroergocryptine binding by the selective al-adrenoceptor antagonist prazosin or the specific a2-adrenoceptor antagonist 

rauwolscine. Saturation experiments with [3H]-prazosin and [3H]-rauwolscine verified these ratios. The number of al- and 

a2-adrenoceptors labeled by the non-selective adrenoceptor antagonist [3H]-dihydroergocryptine was about comparable to 

the total number labeled by these selective al- and a2-adrenoceptor antagonists. Adrenaline, urethral ring preparations were 

stimulated to contract by adrenoceptors a selective a2-adrenoceptor agonist, and clonidine, a selective al-adrenoceptor 

agonist. More than clonidine-induced contractions, phenylephrine-induced contractions were inhibited by prazosin. 

Regarding rauwolscine's inhibitory action, the opposite was true. The results demonstrate the presence of both adrenoceptor 

subtypes postjunctional in the rabbit urethra, in addition to demonstrating the existence of al- and a2-adrenoceptor binding 

sites in membrane preparations of the rabbit bladder base and urethra. Both subtypes mediate contraction of the smooth 

muscle. 
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INTRODUCTION 

The ocl- and a2-adrenoceptors are the two main a-

adrenoceptor subtypes, which are now widely 

acknowledged. These a-adrenoceptor subtypes have been 

identified in many tissues and animals by the use of selective 

agonists and antagonists [1-4]. Research utilizing 

radioligand binding techniques to study a-adrenoceptors has 

revealed that different tissues may have a near-exclusive 

concentration of al- or c2-adrenoceptors, or a combination of 

these [5]. Functional studies on isolated vascular smooth 

muscle indicate the presence of both of these subtypes 

postjunctional in the canine saphenous vein [6], as well as 

postjunctional adrenoceptors in the rat portal vein [7] and the 

feline middle cerebral artery, lingual arteries in cats [8]. 

Furthermore, it has been proposed that postjunctional al- and 

a2-adrenoceptors have a role in the pressor responses to a-

adrenoceptor agonists in the auto perfused hindlimb of the 

dog [9], as well as in the pithed rat [10] and dog. It is 

thought that the sympathetic nervous system regulates the 

smooth muscle tone and intraurethral pressure in the urethra 

through a-adrenoceptors [11,12]. 

Mechanism of action of b 2-adrenoceptor agonists. AC 

adenylyl cyclase, b 2 R b 2 adrenoceptor, cAMP cyclic 

adenosine monophosphate, Epac exchange protein directly 

activated by cAMP, G s stimulatory G-protein, HSP-20 heat 

shock-related protein 20, MLCK myosin light chain kinase, 

MLC-P myosin light chain phosphatase, PDE 

phosphodiesterase, PKA protein kinase A, SR/RyR Ca 2? 

sarcoplasmic reticular ryanodine Ca. It is well known that 

these receptors can be utilized therapeutically to treat 

functional abnormalities of the lower urinary tract since 

stimulation of these receptors increases intraurethral 

pressure while inhibition decreases it [13]. Certain 

medications have been proposed to have specificity for 

Studying the a-adrenoceptor subtypes in this area is 

important since urethral a-adrenoceptors can be acquired 

[14]. Therefore, the current study's objectives were to use a 

radioligand binding technique to quantify the populations of 

al- and a2-adrenoceptors in the female rabbit bladder base 

and urethra and to examine the functional role of al-and/or  
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12-adrenoceptors located postjunctional in urethral contractions (Figures 1 & 2). 

Figure 1. Mechanism of action. 

Figure 2. Physiology of the α 2-adrenoceptor agonists receptor. 

TECHNIQUES 

Analysis 

The bladder and urethra of female Danish Land race rabbits, 

weighing roughly 3 kg, were removed in one piece after the 

rabbits were slaughtered. The urethra was carefully dissected 

free from the vaginal wall down to the urethrovaginal 

junction and removed, beginning at the base of the bladder. 

Studies on radioligand binding preparation of membranes. 

The mucosa, periurethral fat, and connective tissue were 

removed by cutting open the rabbit bladder base and urethra. 

The leftover tissue was preserved for up to a month by 

freezing it in a 0.9% w/v NaCl solution. In order to perform 

binding tests, pooled tissues were finely chopped and at 

ambient temperature. After passing the homogenate through 

a 0.5 mm nylon mesh filter, it was centrifuged for 20 min at 
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4°C at 39,000 x g. After being suspended in new buffer, the 

pellet was recently centrifuged. The final pellet was then 

reconstituted in new buffer and filtered through a 0.118 mm 

nylon mesh; the binding experiments were conducted using 

the filtrate. Assay for binding Prazosin, rauwolscine, and 

tritium-labeled dihydro-ergocryptine ([3H]-DHE) were 

employed 3H]-DHE test. The [3H]-DHE binding was 

carried out according to the earlier instructions. In summary, 

a total volume of 0.5 ml was incubated for 60 min at 25°C 

with membranes, [3H]-DHE, drug solutions, or their 

solvents, in triplicate for saturation experiments and in 

duplicate for inhibitory tests. Diluting was used to end the 

incubation. homogenized in an ice-cold buffer containing 50 

mM Tris-HCl (pH 7.5) for 4 x 8 s (setting 7) using a 

Polytron PT 10/35 homogenizer (Kinematica). the samples 

in 1.5 milliliters of ice-cold buffer, and then quickly filter 

them under low pressure using Whatman GF/C glass fiber 

filters that had been previously soaked in a solution 

containing 1 mg per milliliter of bovine serum albumin. Four 

quick washes of the filters were performed using 5 ml pieces 

of ice-cold buffer. fH]-prazosin assay Membranes were 

incubated in triplicate in a total volume of 0.5 ml at 25°C for 

15 min with [3H]-prazosin, redistilled water, or 

phentolamine (10-I M). Three 5 ml washes were conducted 

once the reaction was stopped as instructed for the [3H]-

DHE test. Assay for [3H]-rauwolscine Membranes, 

redistilled water, [3H]-rauwolscine, and either phentolamine 

(10-5M) were incubated in triplicate in a 0.25 ml total 

volume at 25°C for 20 min. The reaction was halted in 

accordance with the [3H]-DHE protocol. test, with the 

exception that the filters were pre-soaked in buffer devoid of 

bovine serum albumin and the samples were diluted with 

one milliliter of ice-cold buffer. Using a liquid scintillation 

spectrometer (LKB RackBeta 1215), the tritium content was 

measured after the filters were put in scintillation vials. 

Using the external standard channels ratio approach, it was 

found that the counting efficiency was approximately 50%. 

Early association studies using the 3Hligands revealed that 

binding was persistent for at least an extra fifteen minutes 

after each ligand's incubation time had achieved steady state. 

Membranes were added to begin each reaction, which was 

then allowed to run for 60, 15, and 20 min for [3H]-DHE, 

[3H]-prazosin, and [3H]-rauwolscine, respectively. 

Following that, the filtration process was initiated and done 

in five to fifteen minutes. Each tritiated substance's specific 

binding was defined as that which was greater than the 

binding in blanks containing 10-5 M phentolamine. An 

aliquot of 20 yards was extracted from many tubes and its 

tritium activity quantified in order to calculate the quantity 

of radioactive ligand in the test. By measuring the difference 

between added and bound 3H-ligand, it was possible to 

estimate the concentration of free radioligand in the 

saturation tests. The protein content was measured using the 

Lowry [15] method, which used 50 mM Tris-HCl buffer as a 

blank and bovine serum albumin as a reference. Dixon's gap 

test was used to look for outliers. For computations, the 

mean values from duplicate or triplicate determinations were 

utilized. The lines' linear least square fit as appropriate, was 

applied to the different plots. Ki values were calculated 

using Cheng & Prusoff's [16] approach. Study functions the 

internal urethral opening and the trigonal area were located 

once the bladder was opened. The middle and upper sections 

of the urethra were cut into two circular transverse sections, 

each measuring 2-4 mm in length. After each ring-formed 

preparation was placed in an organ bath that was kept at a 

constant temperature of 37°C using Krebs solution (see 

below for composition), it was bubbled with a mixture of 

95% CO2 and 5% 2% alumina to bring the pH down to 

about 7.4. The preparation was positioned in the urethral 

ring lumen between two L-shaped steel hooks. For isometric 

registration, one hook was attached to a force transducer 

(Statham FT 03). tension. The other hook was fastened to a 

moveable component that let the tension be changed. After 

being stretched repeatedly, the urethral rings were allowed to 

relax until a steady tension of about 6 mN was reached. The 

preparations were subjected to 6.2 x 10-5 M noradrenaline 

(NA), supplied non-cumulatively, after a 60-min 

equilibration period. It was discovered in separate studies 

that this exposure produced 90±2% of the highest response 

achieved when NA was added cumulatively. Using a 

cumulative approach, concentration-response curves for 

phenylephrine (PE), clonidine, and NA were produced. A 

single concentration of agonist induced a submaximal 

contractile response, which was used to investigate the 

effects of a.-adrenoceptor blockers. To ensure repeatability, 

agonist doses below the submaximal range were employed. 

The medication that blocks was added. Two consecutive, 

repeatable responses with less than 10% fluctuation were 

obtained; the antagonist's contact time was between 10 and 

20 min. Once a maximum response was achieved, the drugs 

were removed. Worksheets The mean ± s.e. mean is 

provided as the results. The curves were used to graphically 

determine the IC50 and EC50 values. In functional 

investigations, n is the number of urethral rings evaluated; in 

binding studies, n is the number of experiments. Remedies 

and medications Studies that bind [3H]-dihydro-a-

ergocryptine was diluted in an aqueous solution with 40% 

ethanol, resulting in an assay tube final concentration of 

roughly 1.6% ethanol. Diluted [3H]-rauwolscine was added 

to 1 mM HCI containing 20% ethanol, yielding assay tubes 

containing around 1.6% ethanol. 1 mM HCI was used to 

dilute [3H]-prazosin. Because of the Due of prazosin's 

difficulty dissolving, two stock solutions comprising 2.5 x 

10-3 and 2.5 x 10-4M prazosin were created by adding a

little amount of methanol and gently heating 1 mM HCI.

Prazosin has a propensity to precipitate at room temperature

in the highest concentration, thus it was briefly heated before

being introduced to the assay tubes. It was not noticed at the

lower concentration. The two highest concentrations of

prazosin utilized in the experiment were prepared using the

high concentration stock solution; the remaining

concentrations were prepared using the low concentration
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stock solution. Redistilled water was used to make all of the 

dilutions from these stock solutions. As previously 

mentioned, the impact of NA on [3H]-DHE binding was 

ascertained. Every other medication was dissolved in 

redistilled water and then serially diluted. Study functions 

the following components of the Krebs solution (mM) were 

present in the functional studies: NaCl119, KCl4.6, 

CaCl21.5, MgCl21.2, NaHCO3 15, NaH2PO4 1.2, and 

glucose 11. While the other medications were dissolved in a 

0.9% w/v NaCl solution (saline), prazosin was dissolved in 

ethanol. Saline was used to create further dilutions of the 

medications, including prazosin. The pharmaceuticals and 

radiochemical [3H]-dihydro-a-ergocryptine (21.9-30.5 Ci 

mmol-1), [3H]-rauwolscine (84.4 Ci mmol-1) and [3H]-

prazosin (20.2Cimmol-1) were obtained from Amersham 

and New England Nuclear, respectively. The following 

medications were also used: clonidine HCl (Boehringer 

Ingelheim), (-)-noradrenaline HCl (Aldrich), (±)-

noradrenaline, (-)-phenylephrine (Sigma), rauwolscine HCI 

(Roth), prazosin HCI (Pfizer), and phentolamine methane 

sulphonate (Ciba-Geigy). The compounds utilized were 

analytically graded. Every solution was made using 

redistilled water. 

Studies with bindable results 

Biphasic displacement curves were produced when 

membranes derived from the female rabbit bladder base and 

urethra were treated with the selective ac-adrenoceptor 

antagonist prazosin and the selective c2-adrenoceptor 

antagonist rauwolscine to prevent specific [3H]-DHE 

binding. A plateau was obtained in the prazosin 

displacement curve between 10-8 and 10-6 M 

concentrations. The level of the plateau was calculated to be 

22 ± 1% inhibition based on the mean values of the 

inhibition obtained at these concentrations. In a similar vein, 

the rauwolscine inhibition curve plateaued at 81 ± 2% 

inhibition between doses of 3 x 10-7 and 10-M. The 

following potency ranking of a- (-)-phenylephrine (log Ki= -

5.49 ± 0.09; n = 5) > - 6.36 +0.20 (Figure 2). When any of 

these agonists or antagonists were administered at high 

quantities with 10–5 M phentolamine, there was no further 

inhibition of [3H]-DHE binding observed when compared to 

separate applications of 10–5 M phentolamine, indicating 

that these drugs compete for the same binding sites. A 25 + 

4% (n = 7) suppression of binding was observed when the 

displacement of specific [3H]-DHE binding was assessed in 

the presence of 3 X 10-8 M prazosin. At a dose of 3 x 10-

7M, the equivalent inhibition for rauwolscine was 75 ± 3% 

(n = 7). When these two compounds were combined and 

incubated at the quantities previously specified (using the 

identical membrane preparation as rauwolscine and 

prazosin), adrenoceptor agonists were observed in their 

competition for specific [3H]-DHE binding: clonidine (log 

Ki= -6.96+0.18; n = 5) > (-)-adrenaline (log Ki=) 

displacement), n = 7 had a specific binding displacement of 

93 ± 3%. The number of cx-adrenoceptors and xland CX2-

adrenoceptors in the rabbit bladder base and urethra was 

ascertained by saturation studies using [3H]-DHE, [3H]-

prazosin, and [3H]-rauwolscine. Scatchard plots showed that 

[3H]-DHE, a non-selective a-adrenoceptor blocker, binds to 

76 ± 7 fmol mg-1 protein, which is a saturable number of 

binding sites. A finite number of receptors were found for 

both [3H]-prazosin and [3H]-rauwolscine when the results of 

saturation tests were treated similarly (Table 1, Figure 3). 

The values of B, for these drugs were 19 ± 4 and 5 1 ± 6 

fmol bound/mg protein, respectively. The Scatchard plots for 

the particular binding of [3H]-prazosin and [3H]-DHE and 

[3H]-rauwolscine were all linear, indicating that the ligands 

had an equal affinity for the specific receptors to which they 

were bound, indicating binding to a single population of 

binding sites. Agonist concentration (M) =.0 75 C -0 75 I 0 

50 C 25 0.r_ C n 10 8 10 7 10 6 lO 5 Figure 2: A-

adrenoceptor agonists such as clonidine (0), (-)-

noradrenaline (O), and (-)-phenylephrine (-) inhibit the 

binding of [3H]-dihydro-a-ergocryptine ([ H]-DHE). The 

agonists were added to membrane suspensions at the given 

concentrations while they were incubated with 1 nrm H]-

DHE. For each agonist, the data are displayed as a 

percentage of the specific binding inhibition (n = 5). Study 

functions the selective ol- and M2-adrenoceptor agonists, PE 

and clonidine, respectively, as well as the non-selective a-

adrenoceptor agonist NA induced the rabbit urethra's 

contractile responses (Figure 4). Clonidine-induced 

contractions grew more slowly than NA and PE-induced 

contractions, and there was a slower rate of relaxation 

following agonist wash-out (Figure 4). The EC50 values for 

clonidine (n = 6) and PE (n = 6) were 2.3 x 10-7 M and 1.2 x 

10-5 M, respectively. While the maximal response elicited

by clonidine was lower (73 ± 9%; n = 6) than that to NA, PE

produced the same maximum contractile response (105

±9%; n = 6) as 6.2 x 10-5 M NA. The study examined the

inhibitory effects of rauwolscine (1.5 x 10 -6M) and

prazosin (10-6 M) on contractions induced by a single

concentration of NA (7.8 x 10-6). M). Rarawolscine

decreased the NA-induced contractions by 52 ± 4% (n = 7)

but prazosin depressed them by 84 ± 7% (n = 6). The same

quantities of prazosin and rauwolscine were also tested for

their ability to suppress contractions caused by a single PE

concentration (7.9 x 10-6 M). These contractile reactions to

PE were shown to be reduced by prazosin (89 ± 4%; n = 6)

and rauwolscine (34 ± 5%; n = 11). The equivalent values

for prazosin and rauwolscine were 65 + 8% (n = 5) and 69 ±

5% (n = 5) for contractions generated by clonidine (10-6M),

respectively. Nevertheless, rauwolscine eliminated the

responses (n = 6) when clonidine (10-7M) at a lower

concentration was used to generate contractions, although

only 13±4% of the contraction occurred when prazosin was

present was blocked (n = 6) (Figure 3).
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Figure 3. Responses that can be mediated by α 2-adrenergic receptors. 

Figure 4. Cardiovascular effects of ß3-adrenoceptor stimulation. ß3-AR-ß3-adrenoceptor; MVO2-myocardial oxygen 

consumption; O 2-oxygen. 

Conversation 

It is commonly known that when different concentrations of 

the highly selective adrenoceptor antagonist prazosin are 

used to inhibit the binding of a fixed concentration of [3H]-

DHE, the drug can produce biphasic inhibition curves [5,17-

20]. The two phases of the inhibition curve may be taken to 

represent the displacement of [3H]-DHE from the al- and c2-

adrenoceptors, respectively, since it is claimed that [3H]-

DHE binds to ca1-and cz2-adrenoceptors with comparable 

affinity [5,20]. The percentage of the subtype to which the 

ligand is selective, relative to the entire receptor population 

that the 3H-ligand occupies, will therefore be represented by 

the plateau of the inhibition curve. According to Hoffman 

[5], prazosin has such a strong ability to discriminate 

between the ax- and a2-adrenoceptors in the rabbit uterus 

that it is possible to graphically estimate the proportion of 

each subtype and the ligand's dissociation constant from the 

displacement curve alone. However, due of the partial 

overlap of the two components, visual estimations derived 

from the Yohimbine displacement curve would not yield 

accurate estimates. We employed rauwolscine as a selective 

c2-adrenoceptor antagonist in our research since it has been 

shown to have a greater affinity for 02-adrenoceptors than 

yohimbine [4,9,22]. When prazosin was applied to prevent 

particular [3H]-DHE binding to unrefined membrane 

preparations derived from the base of the rabbit bladder and 

nicely defined, biphasic displacement curves were acquired 

for the urethra. The plateau's level revealed that 22% of the 

cx-adrenoceptor population were c1-adrenoceptors, and as a

result, 78% of the a2-adrenoceptor population. The IC50

value for the first phase (adrenoceptors) was roughly 2.1 x

10-9M, as determined visually from the mean curve, while

the corresponding value for the second phase

(adrenoceptors) was approximately 3.9 x 10-SM. Therefore,
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in these trials, prazosin seems to have an 18,500-fold higher 

affinity for al-than M2-adrenoceptors. A Ki value of roughly 

0.9 nM is produced by applying Cheng & Prusoff's [16] 

equation to the IC50 value for prazosin at the a1-

adrenoceptor. This value is comparable to the KD value of 

0.4 nM displayed for [3H]- prazosin in. At the rauwolscine 

plateau Rauwolscine is not as selective for c2-adrenoceptors 

as prazosin is for al-adrenoceptors, as seen by the less 

pronounced inhibition curve compared to that of prazosin. 

The rauwolscine inhibition curve's plateau level indicated 

that 81% of all a-adrenoceptors were aC2-adrenoceptors, 

meaning that 19% of a-adrenoceptors were cl-adrenoceptors. 

This is consistent with the prazosin levels that were 

discovered. A visual estimate of the discriminating power by 

rauwolscine for the al- and M2-adrenoceptor subtypes was 

about 900 times. As previously calculated, the Ki value for 

rauwolscine at M2-adrenoceptors was 8 nM, which is the 

same as the KD value of 8 nm for [3H]-rauwolscine in. It 

makes sense to Since the inhibitory effects of prazosin (3 x 

10 8M) and rauwolscine (3 x 107M) were practically 

additive under the assay conditions specified, it is reasonable 

to believe that these drugs displaced distinct subdivisions of 

the total oa-adrenoceptor population labeled by [3H]-DHE. 

Consequently, we deduce that the inhibition of the 

corresponding ax-adrenoceptor subtype is represented by the 

two phases of the prazosin and rauwolscine inhibition 

curves. Saturation studies with [3H]-DHE, [3H]-prazosin, 

and [3H1-rauwolscine provided more proof. Based on the 

overall number of binding sites, [3H]-prazosin makes up 

27% and [3H]-rauwolscine 73% of the total number of 

receptors that these two medications have tagged; this total 

nearly matches the number of receptors reported for [3H]-

DHE. These ratios of alpha- and beta-adrenoceptors match 

the values that were previously inferred from the 

displacement curves. Based on research on radioligand 

binding, it is challenging to pinpoint the labeled receptors' 

exact cellular position. Since oc-adrenoceptors are known to 

be present on several sites, such as blood vessels and 

adrenergic and cholinergic nerve terminals, it is likely that 

some of these sites, along with adrenoceptors on the smooth 

muscle, were labeled during these investigations. We thus 

investigated a few responses of the female rabbit urethral 

smooth muscle in vitro in order to investigate the 

postjunctional positioned a-adrenoceptors. Urethral smooth 

muscle contractions were elicited by NA, the xl-

adrenoceptor selective agonist PE, and the 02-adrenoceptor 

selective agonist clonidine. It is well known that PE and 

clonidine are not as selective for their respective a-

adrenoceptor subtype as the antagonist’s prazosin and 

adrenoceptor M2-adrenoceptors, despite the fact that these 

findings imply that both of these receptors are positioned 

postjunctional and are implicated in the contractile response. 

Thus, studies using the latter medications were conducted 

using rauwolscine. The results showed that prazosin nearly 

completely eliminated the submaximal contractions caused 

by PE, but had less of an impact on the contractions caused 

by clonidine (10-6 M); when it came to NA, prazosin's 

inhibitory effect fell somewhere in between the first two 

values. Nevertheless, the potency order was inverted when 

rauwolscine was employed as the antagonist. Moreover, 

rauwolscine eliminated the contractile effect of clonidine at 

a concentration of 10-7 M, which is thought to be "more 

selective," while prazosin only partially blocked similar 

contractions. Therefore, it appears that postmutational both 

ol- and o2-adrenoceptors are present and both mediate 

contractions. It is frequently challenging to draw a precise 

comparison between binding and functional research. Apart 

from distinct test parameters in binding assays, agonists are 

often shown to interact with [3H]-DHE labelled 

adrenoceptors in a manner that produces concentration-

inhibition curves with shallow slopes. The oa-adrenoceptors 

labeled by [3H]-DHE were observed to interact with the 

agonists NA, PE, and clonidine in the current investigation, 

producing flat concentration-inhibition curves. This may be 

explained by the agonist's varying affinities for the various 

x-adrenoceptor subtypes, for example, or by the receptor's

potential for a negative cooperative interaction. As an

alternative, the agonists may bind to one receptor subtype's

high and low affinity binding sites. Hoffman [20] reported

on this for the al-adrenoceptor, while Stiles [23] raised

doubts about it. An agonist's interaction with the M2-

Guanine nucleotides have been demonstrated to have an

impact on the adrenoceptor [20]. It's possible that a single

cell may control these nucleotide concentrations and,

consequently, how responsive it is to activation of oa-

adrenoceptors. The observation that around 75% of the M2-

adrenoceptors in our membrane homogenate may account

for the shallow agonist inhibition curves we observed.

Moreover, neither neuronal nor extra neuronal NA uptake

blockers nor 13-adrenoceptor blockers were employed in the

functional experiments, despite the fact that their presence

would likely change the EC50 values.

CONCLUSION 

Crude membrane preparations from the rabbit bladder base 

and urethra have been discovered to include a-

adrenoceptors, which are composed of around 25% ml-

adrenoceptors and 75% M2-adrenoceptors. Some of the 

adrenoceptors, it seems, are situated postjunctional on the 

urethral smooth muscle and that contractions can be induced 

by any variety. 
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