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Abstract: This study was performed for mvestigating of the effects of tamsulosine and doxazosine in vitro on
trigone smooth muscle of rat bladder. Fifty rats which were 250-300 gr were used for this study. One strip shape
trigone preparat was prepared for each of the isolated bladder. At first, 1 gram of strecth was applied to tissues
and after waiting for training to media. Next, determination of the level of electrical stimulation which created
submaximal contraction after traming time and this stimulation was performed with adding different
concentrations of phenylephrine. At the end of thus process, effective dosage was found, for trigone was
determined by applying different concentrations of phenylephrine (10-8 M, 10-7 M, 10-6 M, 10-5 M)
respectively. Firstly 10-9 M dosage of doxazosine was added as a adrenergic receptor antagonists which
tamsulosine (10-8M, 10-7M, 10-6M., 10-5M) and doxazosine (10-SM, 10-8M, 10-7M, 10-6M) and waited for 20
minute. Then, effective dosage of phenylephrine (10-5 M) was added to the solution and waited for 7 mmute,
again. After this process, electrical stimulation was applied for contraction of the tissue. After stimulation,
tissue was washing once for every two minute twice and by resting, tissue was waited until it got its starting
strecting value. Same processes were performed for tamsulosine and doxazosine other dosages. As a result,
when we compared the amplitutes of the responses of all concentrations of doxazosine at trigone smooth
muscle with amplitute of a response of effective concentration of phenylephrine. Alone, a decrease in the
amplitites were found in the ration of 10 % (10-8M), 14 % (10-8M) 21 % (10-7M), 28 % (10-6M) respectively
related to increase of concentration. Sunilarly, when we compared the amplitutes of the responses of all
concentrations of tamsulosine with amplitute of a response of effective concentration of phenylephrine. Alone,
a decrease in amplititues were found in the ration of 32 % (10-8M ), 37 % (10-7M) 41 % (10-6M), 46 % (10-5M)
respectively related to increase of concentration. Prevention of contractions which was done with tamsulosine
hydrochloride more effectively than doxazosine mesylate was determined. With these results, we showed that
doxazosine and tamsulosine inhibited noradrenaline based contractions at the rat trigone smooth muscle and
this results can be used both for in vitro and in vivo for future studies.
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INTRODUCTION

Alpha-1 adrenergic receptor antagonists are most
commonly used in bening prostate hyperplasia and
illnesses of lower urinary tract and obstruction in the area
of bladder outflow. By the usage of these drugs, the
decrease in the obstruction symptoms due to urination
(weals urination, urinating for a long time, urinating drop
by drop etc.) and the symptoms of imritate storing
(frequently urmating, nocturia, dysuria, strain urination)
can be seen on 1ll people. Although this usage of alpha—1
adrenergic antagonists on the goal receptors of lower

urinary tracts, it is not absolutely recognized!.

At the end of pharmacological and functional
studies, it 18 found that there are three down types of («,,,
. G,.) alpha adrenergic antagonists™. On the other hand
Testa et al. ¥ state that there are all three types of all
adrenergic receptors in rat bladder™, «,, adrenergic in
rabbit prostate and «,, and «,, adrenergic receptors in
uretra more densely.

Tamsulosine hydrocloride can be used in the
treatment of some symptoms such as prostate m lower
urinary tract system, prostatic uretra, obstruction due to
bladder or dysuria and painful urinating. At the end of
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plasebo controlled studies, the connection of tamsulosine
hydrocloride with ¢, adrenergic receptor subtypes 1s
found as o, = o, = «,®". By blocking «,, and o,
adrenergic receptors with the effect of inhubition of a
adrenergic receptors in medulla spinalis and sympathetic
nervous system, the contraction of detrusor smooth
muscle 13 prevented, so the problems related to mstability
of detrusor smooth muscle of bladder and storing urinate
are decreased”. Doxazosin mesylate is a kinasoline
derivate that is in structural connection with prazosin and
terazosin. Doxazosin 15 equally effective for each three
types of alpha—1 adrenergic receptors and also this
comnection is 400 times higher than alpha-2 adrenergic
receptors. Doxazosin is commonly used for the treatment
of hypertension and morover; the studies on its effects on
prostate tissue on BPH are stil going on™'?. In this
study, the effects of tamsulosin hydrocloride and
doxazosin mesylate from alpha—1 adrenergic receptor
antagomsts on rat bladder trigone smooth muscle will be
examined.

MATERIALS AND METHODS

Tn this research, 50 male rats which were 250-300 gr
welgh used. These ammals were anesthesized with 2.5%
sodium penthotal and they were killed by cervical
dislocation that is appropiate to the rules of ethic. Each
isolated bladder were put in to “tyrode” solution (NaCl,
148.9, KCl;2.7, CaCl; 1.8, NaPO,H,;;0.2, NaCO;;11.9,
MgCl,;1.2, glucose;5.5 mM). Then by taking the trigone
out, a piece of stripe tissue in the dimension of 5-6 mm x
2 mm was got. The down part of these preperats was
bound to force transducer and 1sometric smooth muscle
movements were saved by the via of “force transducer”
and acquisiton system (Biopac MP30 system).

At first, 1 gram of stretch was applied to tissues.
They were waited 1in tyrode selution for at least 1 hour in
the condition of changing every 15 min for adaption to
medium. By following the adaption duration, voltage
frequency and stimulus depth in which submaximal
contraction provided were determined for two tissues
(32Hz 1 msc and 20 V). Then all tissues were stimulated
at the same frequency value, stimulation duration and
electric current during the trial (Diagram1).

Diagram 1. Original record by electrical field
stimulation applied for rat bladder trigon smooth muscle
at various frequency: After determining the level of
stimulus creating the maximal contraction belonging to
tissues, by having dosage response curve belonging to
phenylephrine, the effective dosage providing the maximal
contraction at trigone was determined. For this, by

applying six different dosages of pheynlephrine (107 M,
107 M, 107 M, 10° M, 10° M, 10 M) respectively at
submeaximal voltage and by giving stimulus to the media
after 8-10 min than adding first 10°M dosage of
phenylephrine contraction of tissue was provided. After
the aplication of phenylephrine, by washing the tissue
twice for every two minute, it was provided to reach its
starting  strecting value. The other dosage of
phenylephrine were put in to the media not cumulatively
respectively 10°M, 107 M, 10°M, 10°M and 107 M and
the same process was followed. By measuring the saved
responses gram, maximum contraction which occured in
presence of phenylephrine was determined as the
effective dosage.

By considering the C,__, value stated for tamsulosin
and doxazosin the effective dosages for each drug were
calculated. These dosages were calculated asl10°M, 107
M, 10"M and 10°M for doxazosin, 10 M, 107M, 10°M,
10° M for tamsulosin. Firstly, doxazosin 10°M dosage of
antagomist drugs was added m to both goblets and waited
for 7 min. At the end of this period, by giving stimulus
contraction of tissue was provided. After the stimulus, by
washing the tissue twice for the other dosages of
doxazosine (10°M, 107 M, 107 M),

The tissue was rested for 45 min before passing to
the responses of contraction with tamsulosin 10~ M was
put in to media respectively and waited for 20 min, then
the effective dosages of phenylephrine (107 M) was put
and waited for more 7 min. At the end of this period, by
giving stimulus the contraction occured. By adding the
other dosages of tamsulosin (107 M, 10° M, 107 M) into
media respectively, the same process that was followed.
The washing process that was done between the
aplications was followed respectively as the same as it
was stated above.

The contraction value that occured as a result of
electrical stimulation in the presence of the effective
dosage of phenyleplrine was accepted as 100%. By
following the same process in the presence of tamsulosin
and doxazosin, the contractions were measured and they
were compared with the contractions that were got in the
previous application, the prevention ration of drugs’
contraction was calculated as percentage.

As the statistical method, “Variance Analyse” and
Duncan tests was applied in the comparison of amplitute
values for each trigone and p<0.05 difference level was
accepted as important in the study.

RESULTS AND DISCUSSION

In this study, effects of tamsulosin hydrochloride
and doxazosin mesylate of alpha adrenergic antagomst
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drugs on rat bladder trigone smooth muscle were
researched. The reason for prefering rat animal material
was that alpha adrenergic receptors scattared in all
anatomic sections of bladder homogenously which was
different from other species”. At the end of studies going
on many years, tamsulosin of alpha adrenergic receptor
antagonists which had selective pharmacological features
and which was effective for alpha-1a adrenergic receptors
being densely in prostate tissue was developed™.
Lyseng-Williamson et al.”! stated that the avarage
selectiveness featured stated for tamsulosin’s aplha-1a
adrenergic receptor was 3,9-38 times more when compared
with alpha-1b and 3-20 times more when compared with
alpha-1b. As a result of tamsulosin’s high interest for
receptors, it caused having less side effect when
compared with the other alpha adrenergic antagonists
such as doxazosin, terazosin, prazosin and alfuzosin.
Doxazosin mesylate didn’t show the selective features for
down types of adrenergic receptors and it influenced
every three receptors in the same ration!"'*' . In the study,
tamsulosin hydrochloride was prefered as its strong
selective interest for alpha-la adrenergic receptors and
being the newest drug, on the other hand doxazosin
mesylate was preferred as it didn’t show the selectiveness
for down types of adrenergic receptors and being among
the first used drugs.

In the study, it was determined that the contractions
occured by Electric Field Stimulation (EFS) in the presence
of various concentrations of phenylephrine (10° M, 10
M, 107M, 10°M, 10~ M) increased due to the increase of
concentration. This fact provided that the concentrations
created by phenylephrine occured through adrenergic
receptors at rat bladder trigone smooth muscle (alpha 1
and alpha 2). Longhurst and Uvelius' provided that while
phenylephrine caused loosening at body part of detrusor
smooth muscle by letting releasing asetilcholine at
presynaptic ganglions and noradrenaline at postynaptic
ganglions, it was at the same place with trigone field. Any
information belonging to effective concentration of
phenylephrine for rat trigone smooth muscle wasn’t come
across in done literature archive, howewer it was stated
that concentration in which maximal contraction provided
was 107 M" for aort and 10> M for human prostate
tissue in the studies done on various tissues with
phenylephrine. Therefore, the 10° M dosage of
phenylephrine which provided maximal contraction was
chosen as effective concentration used in the
experiment (Table 1 and Diagram 2). The reason for the
difference  between effective  concentration  of
phenylephrine can be thought as the density and
distrubition of adrenergic receptor at tissues can change
according to organs and types.

Table 1: The amplitute values (g) in the presence of electrical
stimulationus and the various dosages of phenylephrine on rat
bladder trigone smooth muscle (n = 10)
Concentration(M)

Amplitute (g) X+Sx

EFS 2.16+0.35
PE10° M + EFS 2.19+0.37°
PE10®*M + EFS 2.33+0.38°
PE10”7 M + EFS 2.45+0.39¢
PE10°° M+ EFS 2.52+0.40¢
PE10° M+ EFS 2.63+0.41¢
PE10* M+ EFS 2.42+0.37™¢

a,b,c,d,e.f: Differences between the values involving different letters on the
same column are significant (p<0,05)

Table 2: The amplitute values (g) with the aplication of electrical stimulus
of rat bladder trigone smooth muscle in the presence of only
effective phenylephrine and doxazosin mesylate and various
concentration of tamsulosine hydrochloride (n = 20)

Amplitute (g)

EFS (V,msc, Hz) + Concentration (M) X+Sx

PE 10°M +EFS 2.66+0.30°
DOK 10° M +PE 10° M + EFS 2.42+0.27°
DOK 10 M +PE 10° M + EFS 2.30+0.27°
DOK 107 M +PE 10°M + EFS 2.11+0.25¢
DOK 10°M +PE 10° M + EFS 1.93+0.24¢
TAM 10*M +PE 10° M + EFS 1.82+0.23"
TAM 10"M +PE 10° M + EFS 1.69+0.22¢
TAM 10°M +PE 10° M + EFS 1.57+0.20"
TAM 10°M +PE 10> M + EFS 1.46+0.19'

a,b,c.d,e.f,gh,i: Differences between the values involving different letters on
the same column are significant (p<0,05)

Ig

Diagram 1: Original reccord by electrical field
stimulation applied tor at bladder trigon
smooth muscle at various frequency

Diagram 2. The effective dosage-response curve of
phenylephrine (n = 20): Alabaster and Davey" with
Davey'"” stated in the studies done on isolated aort ring
of rabbit, brain membranes and venas of dogs that interest
of doxazosine for alpha-1 adrenergic receptors was more
than its interest for alpha-2 adrenergic receptors. Also, in
vivo studies, it was concluded that blood pressure and
contractions of rat bladder decreased as a result of giving
doxazosine to rats intraspinally®'", giving it in vessel to
cats™ and dogs. These were the prooof of that
doxazosine showed antagonist effect to alpha—I
adrenergic receptors.

The contractions gotten by applied -electrical
stimulation in the presence of effective concentration of
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Diagram 2: The effective dosage-response curve of
phenylephrine (n= 20)
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Diagram 3: The original records belonging to amplitutes
by electrical stimulations of rat bladder
trigone smooth muscle in the presence of
various concentration of phenylephrine and
doxazosin mesylate and tamsulosine
hydrochloride (n= 20)

phenylephrine with various dosage of doxazosine (107 M,
10 M, 107 M, 10° M) were less (p=<0,05) than the
amplitutes of confractions occured by only effective
concenirations phenylephrine Table 2. This fact showed
that all concentrations of doxazosine inhibitated the
contractions originated from noradrenaline on rat trigone
smooth muscle due to the concentrationof the drug. In the
study, when compared with the only usage of effective
dosage of phenylephrine, the responses taken to
phenylephrine in the presence of all concentration of
doxazosin decreazed respectively in the ration of 10 26 in
10%M concentration, 14 % in 10 M conceniration, % 21
107 M concentration and 28 % in 10°M concentration.
This result showed that confractions occured as a result
of phenylephrine’s at rat trigone smooth muscle setting
into action alpha—1 adrenergic receptors could be
prevented due to the increase in the density of doxazosin.
Any studies including the effects of doxazosin on rat
trigone bladder smooth muscle weren’t come across, but
Seo ef @l stated that doxazosin inhibitated the
contractions occured by noradrenalin at rabbit trigone
and cavernose tissues in the ration of 10 %. At the same
time Ko¢™ informed that doxazosin had a pressing effect
on the contractions occured by noradrenaline at rat vas
deferens, seminal wvesicule and epididymis smooth

muscles. This ideas proved that doxazosin had alpha-la
adrenergic receptor antagonist effect. This result
reminded that alpha-la adreneergic receptors at rat
bladder trigone smooth muscle could be prevented by
doxazosin, therefore the follow of urine could be easen by
loosening the neck part of bladder.

There are some researches related to that the
contractions occured by epinephrine and phenylephrine
in the studies of in vive done on dog prostate smooth
muscle™?! and in vifro done on rat prostate® could be
prevented by tamsul osin, similarly, contractions of human
prostate gland smooth muscle occured by phenylephrine
could be decreased™ and also the usage of tamsulosin
in the treatment of illnesses related to human prostate and
lower urinary tracts™™1

The response’s taken to phenyephrine’s effective
concentration in the presence of various concentrations
of tamsulosin (10° M, 107 M, 10° M, 10° M) which
showing selective feature for alpha-1a adrenergic receptor
being smaller when compared with the amplitutes of
concentrations occured by only effective conceniration
of phenylephrine showed that tamsulozin inhibitated the
contractions sourched by noradrenaline on rat bladder
trigone smooth muscle due to concentration (p<0,05)
{(Table 2 and Diagram 3). There are some researchers
stating confractions occured by phenylephrine in dogs’
bladder could be prevented with tamsulosin
competitively™*; furthermore the effects of tamsulosin
on amplitute and frequency of contractions in rat bladder
was low™.,

In the study, when compared with the response
gotten as a result of the only usage of phenylephrine,
contractions occured by phenylephrine in the presence all
concentrations decreased by begining from the lowest
concentrations of tamsul osin, respectively in the ration of
32 % of 10° M concentration, 37 % in 107 M
concentration, 41 % 10°M concentration and 46 % in 107
M concentration. This showed that confractions occured
ag a result of phenylephrine’s sefting into action the
alpha-1 adrenergic receptors at rat bladder trigone smooth
muscle could be prevented due to the increasing density
of tamsulosin. Seo e al.”™ found out that tamsulosin
decreased contractions occured by noradrenaline at rabbit
trigone smooth muscle in the ration of % 81. This is similar
with the finding that contractions could be decreased
only % 46 in the study done on rat trigone by using
phenylephrine which is a noradrenaline analogue. The
reason for proportional diffirence is thought as density of
receptors at tissues and diffirence in species.

In the studies done on rat tail™" and mesenteric
artey’™, it was stated that tamsulosin prevented the
contractions occured by phenylephrine or
noradrenaline more strongly than other alpha adrenergic

1226



J. Anim. Vet. Adv., 5 (12): 1223-1228, 2006

antagonists such as prazosin, phentholamin, WB-401, 5
methil-urapidil, spiperone and HV 723. Smilarly, it was
observed that the contraction occured in the densest
concentration of doxazosmm which had no feature of
selectiveness was bigger than the contraction occured in
the lowest concentration of tamsulosin. The reason for
that was thought as being much of the density of
especially alpha—1 adrenergic receptors at neck area were
there is trigone smooth muscle and selective and high
interest of tamsulosin for alpha-1a adrenergic receptors.
Seo et @l informed that tamsulosin prevented the
concentrations occured by phenylephrine at rabbit
cavernose smooth muscle could prevented 1000 times
than doxazosin and terazosin. In this study, as a result of
stimulating of stimulating adrenergic receptors by
phenylephrine which 1s a noradrenaline analogue, the
finding; tamsulosin could prevent the contractions
occured in trigone area more strongly than doxazosin as
a result of tamsulosin’s selective interest for alpha-la
adrenergic receptors attracted the attention.

In the research in which it was found that tamsulosin
hydrochloride and doxazosin mesylate of alpha adrenergic
antagonists had a mhibitating effect on the contractions
sourced by noradrenaline on trigone smooth muscle of in
vitro rat bladder. Also, in the research it was esthablished
that tamsulosin nhibitated the contractions strongly
whilst doxazosine mhibitated them weakly. It was thought
that the inhibitating effect of tamsulosin and doxazosin
occured through the prevention of alpha adrenergic
receptors at trigone smooth muscle of rat bladder.

CONCLUSION

It was concluded that tamsulosin hydrochloride and
doxazosin mesylate could provide easy flow of urine by
inhibitating alpha adreneregic receptors in illnesses of
neck area of bladder and lower urinary tract resulted in
dysuria at cats and dogs; howewer it was decided that
these effects must be supported by climcal studies.

REFERENCES

1. Bouchelouche, K., L. Andersen, S. Alverez,
I. Nordling and P. Bouchelouche, 2005. Increased
contractile response to phenylephrine in detrusor of
patients with bladder outlet obstruction: effect of the
alphal A and alphal D-adrenergic receptor antagomst
tamsulosin. J. Urol., 173: 657-661.

2. Zhong, H And K.P. Minneman, 1999. Alphal-

Eur. J. Pharmacol,.

adrenoceptor  subtypes.

375:261-276

3.

10.

11

12.

13.

14.

1227

Testa, R., L. Guarneri, P. Angelico, E. Poggesi, C.
Tadde1, G. Swom, D. Colombo, A.C. Sulpizio, D.P.
Naselsky, J.P. Hieble and A. Leonardi, 1997
Pharmacological characterization of the uroselective
alpha-1 antagomst Rec 15/2739 (SB 216469): Role of
the alpha-11. adrenoceptor in tissue selectivity, part
II. T Pharmacol Exp Ther., 281: 1284-1293.
Schwinn, D,A., 2000. Novel role for alphal-
adrenergic receptor subtypes m lower urinary
tract symptoms. BIU Intl. 86 Suppl 20 11-20;
discussion, pp: 20-22.

Momnereon, M.C., P.G. Gillberg, B. Ohman and P.
Alberts, 2000. In alpha-adrenoceptor
autoradiography of the urethra and urinary bladder
of the female pig, cat, guinea-pig and rat. Scand T.
Urol. Nephrol., 34: 233-238.

Longhurst, P.A. and B,  Uvelus, 2001.
Pharmacological techniques for the in vitro study of
the urinary bladder. J. Pharmacol Toxicol Methods,
45: 91-108.

Schwinn, D.A ., 2001. The role of alphal -adrenergic
receptor subtypes in lower urinary tract symptoms.
BIU Int. 88 Suppl 2: 27-34; discussion, pp: 49-50.
Rudner, X L., D.E. Berkowitz, I.V. Booth, B.L. Furk,
K.L. Cozart, EB. D'amico, H. El-Moalem, S.0. Page,
C.D. Richardson, B. Winters, L. Marucet and D.A.
Schwinn, 1999, Subtype specific regulation of human

vitro

vascular alpha(l}-adrenergic receptors by vessel bed
and age. Circulation, 100: 2336-2343.
Lyseng-Williamson, K.A., B. Jarvis and A.J
Wagstaff, 2002, Tamsulosin: an update of its role
the management of lower urinary tract symptoms.
Drugs, 62: 135-167.

Lepor, H., M. Baumann and E. Sharpio, 1990. Binding
and functional properties of doxazosin in the
human prostate adenoma and canine brain. Prostate,
16: 29-38.

Fulton, B., A.J. Wagstaff and EM. Sorkin, 1995.
Doxazosin. An update of its clinical pharmacology
and therapeutic applications in hypertension and
bemgn prostatic hyperplasia. Drugs, 49: 295-320.
Pool, T1.., 1996. Effects of doxazosin on coronary
heart disease risk factors n the hypertensive patient.
Br T Clin Pract Suppl, 74: 8-12.

O'leary, M.P., 2001.
experience. Urology, 58: 42-48.

Van Der Graaf, P.H., N.P. Shankley and I.W. Black,
1996.  Analysis of the activity of alpha 1-
adrenoceptor antagonists in rat aorta. Br. T
Pharmacol., 118: 299-310.

Tamsulosin: current clinical



15.

16.

17.

18.

19.

20.

21.

22

23.

24,

25.

J. Anim. Vet. Adv., 5 (12): 1223-1228, 2006

Noble, A.J, R. Chess-Williams, C. Couldwell,
K. Furukawa, T. Uchyiuma, C. Korstame and
CR. Chapple, 1997. The effects of tamsulosin, a high
affinity antagonist at functional alpha 1A- and alpha
I D-adrenoceptor  subtypes. Br. I. Pharmacol,,
120: 231-238.

Alabaster, V.A. and M.J. Davey, 1986. The alpha
l-adrenoceptor antagonist profile of doxazosin:
preclinical pharmacology. Br. J. Clin. Pharmacol.,
21 Suppl 1: 93-17S.

Davey, M., 1987. Mechamsm of alpha blockade for
blood pressure control. Am. I. Cardiol., 59: 18G-28G.
Yoshiyama, M., T. Yamamoto and W.C. De Groat,
2000. Role of spinal alpha-adrenergic mechamsms in
the control of lower urnary tract in the rat. Bramn
Res., 882: 36-44.

Teong, M.S. and J.G. Lee, 2000. The role of spinal and
peripheral alphal- and alpha2-adrenoceptors on
bladder activity induced by bladder distension in
anaesthetized rat. BJU Intl., 85: 925-31.

Ramage, A.G. and M.G. Wyllie, 1995. A comparison
of the effects of doxazosin and terazosin on the
spontaneous sympathetic drive to the bladder and
related organs in anaesthetized cats. Eur. I
Pharmacol., 294: 645-650.

Seo, KK, MY. Lee, SW. Lim and S.C. Kim,
1999, Comparison of relaxation responses of
cavernous and trigonal smooth muscles from rabbits
by alphal-adrenoceptor antagonists, prazosin,
terazosin, doxazosin and tamsulosin. J. Korean Med.
Sci., 14: 69-74.

Kog, F., 2001. Rat vasa deferens, epididim ve seminal
keselerin in vitre kasilma yamtlarina prazosin ve
doksazosimn etkilen. Uzmanlik Tezi. Tez no:108007.
COndokuz Mayts Universitesi Tip Fakiiltesi. Uroloji
Amnabilim Dal.

Breslin, D., D.W. Fields, T.C. Chou, D.N. Marion, M.
Kane, ED.JR. Vaughan and D. Felsen, 1993.
Medical management of Tbenign prostatic
hyperplasia: a canine model comparing the in vivo
efficacy of alpha-1 adrenergic antagonists mn the
prostate. J. Urol., 149: 395-399.

Kenny, B.A., AM. Naylor, A.J. Carter, A.M. Read,
P.M. Greengrass and M.G. Wyllie, 1994, Effect of
alpha 1 adrenoceptor antagomists on prostatic
pressure and blood pressure in the anesthetized dog.
Urology, 44: 52-57.

Kontani, H. And C. Shiraoya, 2002, Method for
simultaneous recording of the prostatic contractile
and urethral pressure responses in anesthetized rats
and the effects of tamsulosin. Jpn I. Pharmacol.,
90: 281-290.

26.

27.

28.

29.

30.

31.

32

33

34.

35.

36.

37.

1228

Tang, L.M., J.T. Cheng and Y.C. Tong, 2004.
Inhibitory effect of buflomedil on prostate alphal A
adrenoceptor in the Wistar rat. Neuroscience Lett.,
367: 224-227.

Harada, K., Fujimura, 2000. A. Clinical pharmacology
of alphalA selective and nonselective alphal-
blockers. BIU Intl. 86 Suppl 2: 31-35.

Kawachi, Y., 1998. Effect of Tamsulosin on
urodynamics in  benign prostatic hypertrophy.
Current Therap Res., 59: 149-161.

Akduman, B. and E.D. Crawford, 2001. Terazosin,
doxazosin and prazosin: Current clinical experience.
Urology, 58: 49-54.

Schulman, C.C., TM Lock, JIM. Buzelin
F. Boeminghaus, T.P. Stephenson and M. Talja,
2001. European Tamsulosin Study Group. Long-term
use of tamsulosin to treat lower urinary tract
symptoms/benign prostatic hyperplasia. J. Urol,,
166: 1358-1363.

Kirby, R.S., 2003. A randomized, double-blind
crossover study of tamsulosin and controlled-release
doxazosin in patients with benign prostatic
hyperplasia. BIU Intl., 91: 41-4.

Minneman, K.P., C. Han and P.W. Abel, 1988.
Comparison of alpha 1-adrenergic receptor subtypes
distinguished by chlorethylclonidine and WB 4101.
Mol Pharmacol., 33: 509-14.

Leonardi, A., I.P. Hieble, I.. Guarneri, D.P. Naselsky,
E. Poggesi, G. Sironi, A.C. Sulpizio and R. Testa,
1997. Pharmacological characterization of the
uroselective alpha-1 antagonist Rec., 15/2739
(SB 216469): Role of the alpha-11. adrenoceptor in
tissue selectivity, part I. I. Pharmacol., Exp. Ther,,
281:1272-1283.

Witte, D.G., ML.E. Brune, S.P. Katwala, I. Milicic, D.
Stolarik, Y .H. Hui, K.C. Marsh, I.F.JR. Kerwin and
M.D. Meyer, Hancock, A.A. 2002. Modeling of
relationships  between  pharmacokinetics and
blockade of agonist-induced elevation of
intraurethral pressure and mean arterial pressure in
conscious dogs treated with alpha(l)-adrenoceptor
antagonists. J Pharmacol Exp Ther., 300: 495-504.
Sudoh, K., O. Tnagalki and T. Takenaka, 1997. Effect
of alpha l-adrenoceptor antagonists on urinary
bladder function in urethane-anesthetized rats. Gen
Pharmacol., 28: 521-524.

Lachmit, W.G., AM. Tran, D.E. Clarke and A.P. Ford,
1979, Pharmacological characterization of an alpha
1 A-adrenoceptor mediating contractile responses to
noradrenaline in isolated caudal artery of rat. Br. J.
Pharmacol., 120: 819-826.

Tahnichen, S., M. Eltze and HH. Pertz, 2004.
Evidence that o gz-adrenoceptors are involved in
noradrenaline-induced contractions of rat tail
artery. Buropean J. Pharmacol., 488: 157-167.



