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Abstract :Abstract :Abstract :Abstract :Abstract : Benign prostatic hyperplasia (BPH), common in aging males is
often treated with α 1–adrenoceptor (AR) antagonists. In view of known
hypotensive effect of most of the α 1–AR antagonists, this work examined
the effect of a selected α 1–AR antagonist, terazosin on the baroreceptor
mediated regulation of blood pressure. The three doses of terazosin (10,
100, 300 µg/kg body weight) used in anesthetized dogs inhibited in a dose-
dependent manner the prostatic contractions and rise in blood pressure
induced by phenylphrine. Impairment of arterial baroreflex, an important
neura l  regula tory  mechanism for  the  maintenance  of  normal  ar ter ia l
pressure, by α 1–AR antagonist (prazosin) has been suggested in an earlier
study. Hence, the effects of terazosin in doses 10, 100 and 300 µg/kg on
baroreflex sensitivity (calculated as the ratio of heart rate change to acute
increase in blood pressure by phenylephrine) were investigated. Terazocin
did not produce any change in the baroreflex sensitivity. Therefore, in the
absence of any adverse effect on the baroreceptor mediated regulation of
the  b lood pressure ,  te razos in  can be  t reated  as  a  sa fer  drug  for  the
symptomatic treatment of BPH.
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INTRODUCTION

The benign prostate hypertrophy (BPH),
mainly  a f fec t ing  the  o lder  males  i s  a
hormone-dependent  condi t ion,  in i t ia l ly
mani fes ted  by  the  appearance  o f
periurethral nodules followed by progressive
enlargement  of  the  prostate  leading to  a
dis turbance  in  normal  ur inary  out f low,
urinary retention and associated irr i tat ive

symptoms (1–3). In symptomatic BPH two
components  are  assoc ia ted  wi th  ure thra l
obstruction : a static component related to
pros ta t ic  t i s sue  mass  and a  dynamic
component related to the sympathetic tone
of prostatic and urethral smooth muscle (2,
4). This later component is due in part to
the presence of the prostatic capsule (unique
to  humans) ,  which  tends  to  increase
ure thra l  res i s tance  as  a  consequence  o f
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tissue expansion (5). The role of prostatectomy
in the treatment of BPH has been scrutinized
more  cr i t i ca l ly  owing  to  the  preva lence
of this condition, the cost of prostatectomy,
the  compl ica t ions  assoc ia ted  wi th  th i s
procedure (incontinence, stricture formation,
impotence ,  ep id idymit i s  e tc . )  and the
increasing interest generally in non surgical
t reatment  a l ternat ives .

The α 1–adrenoceptors (AR) are located
in  smooth  musc le  ce l l  membrane  of
per iphera l  b lood vesse l s ,  b ladder  neck,
prostate capsule and prostate fibromuscular
s t roma.  S t imulat ion  of  α 1–adrenoceptors
ac t iva tes  the  re lease  o f  ca lc ium wi th in
smooth muscle  cel ls ,  resul t ing in smooth
muscle contraction. The contractile response
of  pros ta t ic  smooth  musc le  through α 1–
adrenoceptors located on stromal tissue has
been well demonstrated (2, 6–10). Since the
dynamic component of the prostatic smooth
muscle tone is  maintained exclusively via
α 1–adrenoceptors, it  seems likely that this
tone will be largely mantained via the α 1–
adrenoceptors .  In  th i s  context  ev idence
indicates  that  an  increase  in  α 1–
adrenoceptors  densi ty  can be detected in
BPH t i s sue  (11 ,  12)  assoc ia ted  wi th
muscular  s t roma ra ther  than g landular
epi thel ium (13) .  However ,  in  a  s tudy on
quant i ta t ive  analys i s  o f  mRNA no
upregula t ion  of  α 1–adrenoceptors  or
downregula t ion  of  β–adrenoceptors  was
found in the bladder of patient with benign
pros ta t ic  obs t ruc t ion  (14) .  Fur thermore ,
smooth  musc le  s t r ips  taken f rom human
hyperp las t ic  pros ta t ic  t i s sue  have  been
found to  be  more  respons ive  to  the  α 1–
agonist phenylephrine (PE) than the normal
t i s sue  (10,  15) ,  which i s  cons is tent  wi th
clinical observations demonstrating that the

extent of urinary flow improvement with α1–
adrenoceptor antagonists is directly related
to the density of prostatic smooth muscle
mass (16, 17).  It  has been suggested that
adrenoceptor  antagonis t s  in  addi t ion  to
al ter ing  smooth muscle  contract ion,  may
have other actions on cellular dynamics (4).

Medica l  management  o f  BPH is
becoming an increasing viable al ternative
to  surg ica l  t rea tment  (18) .  Hormonal
manipulation is one strategy (19); a second
is  the  search  for  drugs  which  b lock
adrenergic receptors (20).

The ability of α 1–adrenergic blockers to
inhibi t  prostat ic  contract ions is  the basis
for  the i r  use  in  BPH.  But  the  f i r s t
generation of  α 1–adrenoceptor antagonists
used  for  the  t rea tment  o f  BPH was
original ly  developed for  the t reatment  of
hyper tens ion.  Al l  these  drugs ,  whi le
decreas ing  ur inary  f low res i s tance  could
a lso  cause  unwanted  card iovascular  s ide
effects due to their blood pressure lowering
potency (4, 8). Therefore, there have been
at tempts  to  deve lop  α 1–adrenoceptor
antagonis t s  having  minimal  hypotens ive
effect (12). Moreover, there also have been
some reports of α1–adrenoceptor antagonists
decreas ing  barore f lex  sens i t iv i ty .  Sasso
and O’  Connor  (21)  repor ted  depress ion
of  baroref lex sensi t ivi ty  by prazosin (α 1–
adrenoceptor  antagonis t )  sugges t ing  a
plausible mechanism for the lack of reflex
sympathetic outflow. Although several α 1–
AR antagonis ts  inc luding terazosin  show
simi lar  se lec t iv i ty  for  pros ta te  versus
vascular t issue of human (8),  terazosin is
used widely for the treatment of BPH. The
effects of terazosin on symptom scores and
ur inary  f low ra tes  in  BPH have  been
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documented (1, 8, 14, 22) but its effect on
barore f lex  i s  s t i l l  not  known.  Thus  the
present  s tudy was  p lanned to  invest igate
the  e f fec t  o f  three  d i f fe rent  doses  o f
terazosin on baroreflex sensitivity.

METHODS

A n i m a l sA n i m a l sA n i m a l sA n i m a l sA n i m a l s

The present study was conducted on 10
aged, healthy male mongrel dogs, older than
one year of age (23) weighing between 10–
15 kg. Animals were housed in experimental
animal facility of Patel Chest Institute for
quarantine as well  as for acclimatization.
Dogs were kept in a well ventilated room
at  ambient  temperature  ranging  f rom
24°C±2°C.  Necessary  care  was  taken in
handl ing  of  the  animal  for  proper
conditioning. The Indian National Science
Academy’s guidelines for the care and use
of laboratory animals were followed.

A n a e s t h e s i aA n a e s t h e s i aA n a e s t h e s i aA n a e s t h e s i aA n a e s t h e s i a

The  animals  were  anaes thet ized  wi th
intravenous pentobarbitone sodium (35 mg/
kg of body weight). The adequate anesthesia
was  indica ted  by  d i sappearance  o f  the
corneal  ref lex in the animal.  Later  small
doses of the anesthetic were administered
intraveously as required.

Surg ica l  p rocedures  and  measurementsSurg ica l  p rocedures  and  measurementsSurg ica l  p rocedures  and  measurementsSurg ica l  p rocedures  and  measurementsSurg ica l  p rocedures  and  measurements

The anaesthetized animal was placed in
supine  pos i t ion,  t rachea  was  cannula ted
with a  cannula and dogs were vent i lated
using a respiratory pump (Inco) at the rate
of 25/min and with a tidal volume of 12 ml/

kg to give a constant ventilation of 300 ml/
kg/min.  The  vent i la tory  var iab les  were
adjusted for normal arterial pO2, pCO2 and
pH before  s tar t ing  the  card iovascular
measurements .

A polyethelene catheter was placed in
descending aorta through a femoral artery
for recording arterial blood pressure (B.P.)
wi th  a  pressure  t rasducer  (S ta tham P-23
Db) .  The  pressure  recording  sys tem was
ca l ibra ted  wi th  the  he lp  o f  mercury
manometer  be fore  each  exper iment .  The
femoral vein was cannulated for intravenous
injection of saline and drugs.

The procedure for implanting catheter,
for  recording  pros ta t ic  contrac t ion,  was
fo l lowed as  descr ibed  ear l ie r  (24) .  The
bladder  was  inc i sed  and a  polye thylene
catheter with a 2–3 ml capacity balloon tip
was introduced through the bladder into the
prostat ic  urethra.  The bal loon was  f i l led
with air and the catheter withdrawn until
the balloon became lodged in the prostate,
which  was  conf i rmed by  mechanica l
pressure. The Balloon of the catheter in the
pros ta t ic  ure thra ,  when pressed  by  the
prostatic contraction, the resultant change
in the pressure was recorded as an index of
pros ta t ic  contrac t i l i ty .  Pros ta t ic  pressure
and haemodynamic  parameters  were
measured on a Polygraph (Lectromed, U.K.).
Measurements  were  s tar ted  30  min  a f te r
completion of surgical procedures. Following
an hour  of  equi l ibrat ion,  a  graded dose-
response  re la t ionship  to  phenylephr ine
(1  to  16  µg/kg  i .v . )  was  obta ined  on
haemodynamic  parameters ,  i . e .  b lood
pressure  and heart  rate  and intraurethral
pressure, an index for prostatic contractility.
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increasing doses of phenylephrine was found
to be further  at tenuated (Fig.  1)  and the
SBP recorded with the maximum dose of
128 µg/kg phenylephrine,  was 208.75±5.1
mm Hg. The third dose of terazosin, in a
strength of 300 µg/kg, was associated with
a  decrease  o f  SBP to  97 .5±6.1  mm Hg.
Fol lowing  th i s  dose ,  phenylephr ine  was
injected in progressive strengths of  1–512
µg/kg,  the  r i se  o f  SBP recorded was
significantly reduced after the injection of
phenylephrine from the doses of 16 to 512
µg/kg (Fig. 1). The SBP recorded at a dose
of  512  µg/kg  was  238.75±6.5  mm Hg.
Phenylephr ine  in  progress ive  increas ing
doses of 1–16 µg/kg, produced a corresponding
progressive rise in diastolic blood pressure
(DBP)  (Fig .  2) .  The basa l  va lue  of  DBP
was 98.75±7 mm Hg which was found to
increase with progressive dose-strength of

The α 1–adrenergic antagonist, terazosin was
administered in three different doses [10 µg/
kg, 100 µg/kg and 300 µg/kg] i.v. 15 minutes
before construction of phenylephrine curves
(constructed up to a maximum dose of 512
µg/kg in the presence of terazosin).

S ta t i s t i ca l  ana lys i sS ta t i s t i ca l  ana lys i sS ta t i s t i ca l  ana lys i sS ta t i s t i ca l  ana lys i sS ta t i s t i ca l  ana lys i s

All  data are presented as mean ± SEM
and compared  by  analys i s  o f  var iance
(ANOVA).  Pos t  te razos in  va lues  were
compared  wi th  contro l  by  pa i red  t - tes t .
Significance level was set at P<0.05.

RESULTS

Effec t  o f  t e razos in  on  b lood  pres sureEf fec t  o f  t e razos in  on  b lood  pres sureEf fec t  o f  t e razos in  on  b lood  pres sureEf fec t  o f  t e razos in  on  b lood  pres sureEf fec t  o f  t e razos in  on  b lood  pres sure

On in jec t ion  of  phenylephr ine  in
progressive increasing doses of 1–16 µg/kg,
a  corresponding  r i se  in  sys to l ic  b lood
pressure (SBP) was observed (Fig. 1). The
basal value of SBP was 137.50±6.7 mm Hg
which was  found to  increase  wi th
progressive dose-strength of phenylephrine.
Following the maximum dose of 16 µg/kg
the SBP was recorded as 191.25±5.5 mm Hg.
On injection of the first dose of terazosin
(10 µg/kg), the SBP fell to 122.5±5 mm Hg.
Subsequent ly,  phenylephrine was injected
in  increas ing  doses  f rom 1–32 µg/kg.
However, the corresponding increase in SBP
was  s igni f icant ly  (P<0.05)  less  than the
contro l  va lue  (Fig .  1 ) .  At  a  h igher  dose
strength of  phenylephrine (32 µg/kg),  the
maximum r i se  in  SBP was  recorded as
196.2±6.2 mm Hg. Consequent to terazosin
in jec t ion  in  a  s t rength  o f  100  µg/kg  as
the  second dose ,  the  SBP fe l l  fur ther  to
103.75±7.4  mm Hg.  The  response  to

Fig. 1 : Ef fec t s  o f  in t ravenous  admini s t ra t ion  o f
phenylephrine on systolic blood pressure (SBP)
before and after the injection of three doses
(10  µg/kg ,  100  µg/kg  and  300  µg/kg)  o f
terazosin. In control (prior to administration
of terazosin), the maximum dose of PE injected
was 16 µg/kg.

SBP a f te r  ind iv idua l  dose  o f  PE and  pos t
terazosin were compared with the respective
control values (prior to terazosin). SBP values
for the post terazosin observation were found
to be significantly (P<0.05) reduced for all the
doses  of  PE as  compared wi th  the  control
values. All values are mean±S.E.M obtained
from 10 dogs.
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phenylephr ine .  Fol lowing  the  maximum
dose  o f  16  µg/kg  the  DBP increased  to
138.75±10.4 mm Hg. On injection of the first
dose of terazosin (10 µg/kg), the DBP fell to
92.5±6.2 mm Hg. Subsequently, phenylephrine
was injected in increasing doses from 1–32
µg/kg. However, the corresponding increase
in DBP was significantly (P<0.05) less than
the  contro l  (F ig .  2 ) .  At  a  h igher  dose
strength of phenylephrine (32 µg/kg), DBP
rose to 135.0±8.4 mm Hg. Consequent to
terazosin injection in a strength of 100 µg/
kg as the second dose, the DBP fell further
to  83 .75±7.1  mm Hg.  The  response  to
increasing doses of phenylephrine was found
to be further attenuated and the DBP with
the maximum dose of 128 µg/kg phenylephrine,
was 141.25±5.1 mm Hg. The third dose of
terazosin, in a strength of 300 µg/kg, was
assoc ia ted  wi th  fur ther  fa l l  in  DBP to

Fig. 2 : Ef fec t s  o f  in t ravenous  admini s t ra t ion  o f
pheny lephr ine  on  d ias to l i c  b lood  pres sure
(DBP) before and after the injection of three
doses (10 µg/kg, 100 µg/kg and 300 µg/kg) of
terazosin. In control (prior to administration
of terazosin), the maximum dose of PE injected
was 16 µg/kg.

DBP af ter  indiv idual  dose  of  PE and post
terazosin were compared with the respective
control values (prior to terazosin). DBP values
for the post terazosin observation were found
to be significantly (P<0.05) reduced for all the
doses  of  PE as  compared wi th  the  control
values. All values are mean±S.E.M obtained
from 10 dogs.

Fig. 3 : Ef fec t s  o f  in t ravenous  admini s t ra t ion  o f
pheny lephr ine  on  mean  ar te r ia l  p res sure
(MAP) before and after the injection of three
doses (10 µg/kg, 100 µg/kg and 300 µg/kg) of
terazosin. In control (prior to administration
of terazosin), the maximum dose of PE injected
was 16 µg/kg.

MAP af ter  individual  dose of  PE and post
terazosin were compared with the respective
control values (prior to terazosin). MAP values
for the post terazosin observation were found
to be significantly (P<0.05) reduced for all the
doses  of  PE as  compared wi th  the  control
values. All values are mean±S.E.M obtained
from 10 dogs.

70.0±4.3 mm Hg. Following this dose, with
phenylephrine in  progress ive  s t rengths  of
5–512 µg/kg, the rise of DBP was further
reduced (Fig. 2). The DBP at a dose of 512
µg/kg of phenylephrine was 147.50±7.7 mm
Hg. Injection of phenylephrine in progressive
increasing doses of 1–16 µg/kg produced a
corresponding  progress ive  r i se  in  mean
arterial pressure (MAP) (Fig. 3). The basal
value of MAP was 100.5±5.7 mm Hg which
was found to increase with progressive dose-
s t rength of  phenylephr ine.  Fol lowing the
maximum dose of 16 µg/kg of phenylephrine,
the MAP was 139.8±7.7 mm Hg. On injection
of the first dose of terazosin (10 µg/kg), the
MAP fell to 92.25±5.9 mm Hg. Subsequently,
phenylephr ine  was  in jec ted  in  increas ing
doses  f rom 1–32 µg/kg.  However ,  the
corresponding  increase  in  MAP was
s igni f icant ly  (P<0.05)  less  than contro l
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values (Fig. 3). At a higher dose strength of
phenylephrine (32 µg/kg), the maximum rise
in MAP was 139.87±6.4 mm Hg. Consequent
to terazosin injection in a strength of 100
µg/kg as  the  second dose ,  the  MAP fe l l
further to 81.37±6.5 mm Hg. The response
to increasing doses of  phenylephrine was
found to be further attenuated and the MAP
with the maximum dose of  128 µg/kg of
phenylephrine was 145.87±4.3 mm Hg. The
third dose of terazosin, in a strength of 300
µg/kg, was associated with a further fall in
MAP to 71.25±2.1 mm Hg. Following this
dose ,  phenylephr ine  was  in jec ted  in
progress ive  s t rengths  o f  1–512 µg/kg,
however ,  the  e f fect  on r i se  of  MAP was
further reduced (Fig. 3). The MAP recorded
at a dose of 512 µg/kg phenylephrine was
159.37±6 mm Hg.

Ef fec t  o f  t e razos in  on  hear t  ra teEf fec t  o f  t e razos in  on  hear t  ra teEf fec t  o f  t e razos in  on  hear t  ra teEf fec t  o f  t e razos in  on  hear t  ra teEf fec t  o f  t e razos in  on  hear t  ra te

The basal heart rate before injection of
terazosin was 164±3 beats/min. On injection
of 10 µg/kg of terazosin, it was 167±2 beats/
min. Following injection of higher doses of
terazosin,  100 µg/kg and 300 µg/kg,  the
heart rate was 173±1 and 181±4 beats/min
respect ive ly .  Thus  as  expected,  terazosin
even in  the  h igher  doses  d id  not
produce any significant change in the basal
hea r t .

Ef fec t  o f  t e razos in  on  barore f l exEf fec t  o f  t e razos in  on  barore f l exEf fec t  o f  t e razos in  on  barore f l exEf fec t  o f  t e razos in  on  barore f l exEf fec t  o f  t e razos in  on  barore f l ex

Arter ia l  baroreceptor  media ted
regulation of arterial  pressure (baroreflex)
was examined by recording mean arterial
pressure and heart rate (HR) relationship.
Blood pressure  was  changed by in ject ing
vary ing  doses  o f  phenylephr ine  and the

corresponding changes in heart  rate  were
recorded.  Barore f lex  sens i t iv i ty  (∆ HR/
∆ MAP) was calculated from the MAP–HR
curves. Baroreflex sensitivity after injecting
the  three  doses  o f  te razos in  (10  µg/kg,
100 µg/kg and 300 µg/kg) was compared
with  the  barore f lex  sens i t iv i ty  va lues
obtained before injecting terazosin (control).
Baroref lex sensi t ivi ty  calculated from the
MAP–HR curve for the control  was 1.53.
Barore f lex  sens i t iv i ty  for  100  µg/kg  of
terazosin was 1.57 and for 100 and 300 µg/
kg  of  te razos in ,  i t  was  1 .70  and 1 .50
respect ive ly .  There  was  no  s igni f icant
di f ference  between the  contro l  and post -
te razos in  barore f lex  sens i t iv i ty  va lues
(Fig. 4, Table I).

Fig. 4 : Effects of terazosin in three doses (10 µg/kg,
100  µg/kg  and  300  µg/kg)  on  barore f l ex
sensitivity. On intravenous administration of
phenylephrine in progressive doses [1–512 µg/
kg], there was a corresponding rise in control
blood pressure and fall in heart rate.

In  cont ro l s  (p r io r  to  admin i s t ra t ion  o f
terazosin), the maximum dose of PE injected
was  16  µg/kg .  MAP–HR curves  were
constructed by injecting progressive increasing
doses of PE and recording subsequent changes
in the heart rate.

Barore f l ex  sens i t iv i ty  was  ca lcu la ted  f rom
MAP–HR curve (pr ior  to  adminis trat ion of
terazosin) and from post terazosin, MAP–HR
curves.  There was no s igni f icant  di f ference
be tween  the  cont ro l  and  pos t  t e razos in
observa t ions  on  barore f l ex  sens i t iv i ty .  Al l
values are mean±S.E.M obtained from 10 dogs.
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Ef fec t  o f  t e razos in  on  pros ta t i c  p res sureEf fec t  o f  t e razos in  on  pros ta t i c  p res sureEf fec t  o f  t e razos in  on  pros ta t i c  p res sureEf fec t  o f  t e razos in  on  pros ta t i c  p res sureEf fec t  o f  t e razos in  on  pros ta t i c  p res sure

On in jec t ion  of  phenylephr ine  in
progressive increasing doses of 1–16 µg/kg,
a corresponding progressive rise in prostatic
pressure (P.P) was observed (Fig. 5).  The
basal value of P.P was taken as zero rise in
the pressure of  the bal loon placed in the
pros ta t ic  ure thra .  The  pressure  o f  the
balloon was taken as an index for prostatic
contractile state. There was a proportional
increase in the P.P with increasing dose-
s t rength of  phenylephr ine.  Fol lowing the

maximum dose of 16 µg/kg of phenylephrine
the P.P was 4.5±0.6 mm Hg. EC50 (the dose
of PE producing 50% of the maximum effect)
for the control was 2.8 µg/kg. On injection
of the f irst  dose of  terazosin (10 µg/kg),
there was no effect on P.P. Subsequently,
phenylephr ine  was  in jec ted  in  increas ing
doses  f rom 1–32 µg/kg.  However ,  the
corresponding  increase  in  P.P  was
significantly (P<0.05) less than the control
values (Fig. 5). EC50 calculated for 10 µg/kg
of terazosin was 16 µg/kg. At a higher dose
s t rength  o f  phenylephr ine  (32  µg/kg) ,
maximum rise in P.P was 2.75±0.4 mm Hg.
Consequent  to  te razos in  in jec t ion  in  a
strength of 100 µg/kg as the second dose,
the effect of increasing doses of phenylephrine
on P.P was  fur ther  reduced a f te r  the
injection of phenylephrine from the doses of 8
to 128 µg/kg (Fig 5), and the P.P recorded
with the maximum dose of 128 µg/kg, was
2.87±0.5 mm Hg. EC50 calculated for this
dose of terazosin was 48 µg/kg. The third dose
of terazosin was injected in a strength of 300
µg/kg. Following this dose, phenylephrine was
injected in progressive strengths of  1–512
µg/kg. The effect  on the r ise of  P.P was
significantly reduced after the injection of
phenylephrine in doses of 16 to 512 µg/kg
(Fig. 5). The P.P recorded at a dose of 512
µg/kg was 3.37±1 mm Hg. EC50 calculated
for 300 µg/kg of terazosin was 180 µg/kg.

DISCUSSION

This study was performed to study the
ef fec t s  o f  te razos in  on barore f lex  whi le
inhib i t ing  adrenerg ic  receptor  media ted
prostatic contractions in a dose dependent
manner .

In  our  s tudy,  dog  was  taken as  an
animal model for evaluation of urogenital
α -adrenoceptor  antagonis t ic  act iv i ty .  The

TABLE I : Baroreflex Sensit ivity.

Treatment (∆ HR/∆ MAP) beats/min/mm Hg

Control 1.53±0.32
Terazosin (10 µg/kg) 1.57±0.41
Terazosin (100 µg/kg) 1.70±0.59
Terazosin (300 µg/kg) 1.50±0.45

Fig. 5 : Effects of terazosin in three doses (10 µg/kg,
100  µg/kg  and  300  µg/kg)  on  increase  in
prostatic pressure (PP) by phenylephrine. On
intravenous administration of phenylephrine
in progressive doses [1–512 µg/kg], there was
a dose-related rise in the prostatic pressure.
In  cont ro l s  (p r io r  to  admin i s t ra t ion  o f
terazosin), the maximum dose of PE injected
was 16 µg/kg. The PP after individual dose of
PE and post terazosin were compared with the
respective control values (prior to terazosin).
The  PP va lues  fo r  the  pos t  t e razos in
observat ion  were  found to  be  s igni f icant ly
(P<0.05) reduced for all  the doses of PE as
compared with the control values. All values
are mean±S.E.M obtained for 10 days.
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first demonstration of the contractile response
of  pros ta t ic  t i s sue  to  α -adrenoceptor
activation was performed using rat prostate
(25) but now this t issue is not commonly
used as a model for prostate α1-adrenoceptor,
owing to the low density of stromal smooth
musc le  re la t ive  to  pros ta te  g lands  f rom
other species, including humans. The canine
pros ta te  has  been  wel l  charac ter ized  in
vitro. The sensitivities of canine and human
pros ta te  to  α 1-adrenoceptor  agonis t s  and
antagonists appear to be similar (26, 27).
As observed for human prostate, radioligand
binding assays detected the presence of both
α 1-and α 2-adrenoceptors in canine prostate,
a l though the  funct ional  response  to  α -
adrenoceptor  agonis t s  appears  to  be
mediated entirely by α 1-adrenoceptor.

Tone in the canine prostatic urethra can
be measured either via a balloon catheter
or  by  determinat ion of  ure thra l  pressure
profiles by a procedure similar to that used
in human. In our study, we used the balloon
catheter technique, as we wanted catheter
to  be  re ta ined  in  the  pros ta t ic  ure thra ,
in order to construct the graded dose-response
relationship to phenylephrine. As expected
there was a dose-dependent rise in the blood
pressure on intravenous administration of
phenylephr ine,  both  before  and af ter  the
t rea tment  wi th  te razos in .  However ,  the
concentration response curves, between dose
of phenylephrine and blood pressure, shifted
towards right corresponding to the amount
of terazosin injected. This shift was related
to the initial fall in the blood pressure on
injection of terazosin but the slopes of the
curves  d id  not  show any s igni f icant
difference from the control curve suggesting
that  the sensi t ivi ty to the α -adrenoceptor
agonist was not affected by even the highest
dose of terazosin (300 µg/kg) used in the
present  s tudy.

Rise  in  the  b lood pressure  by
phenylephrine produced a corresponding fall
in the heart rate under control condition as
well as after injection of terazosin in varying
doses .  This  inverse  re la t ionship  be tween
the  b lood pressure  and the  hear t  ra te
suggests  an operative baroreflex regulatory
mechanism to  res tore  the  normal  b lood
pressure .  Terazos in  d id  not  produce  any
signif icant change in the basal  heart  rate
but  i t  shi f ted the mean arter ia l  pressure-
heart  rate  curves  towards  the  le f t  of  the
control  curve.  Terazosin did not  produce
any s igni f icant  change  in  the  barore f lex
sensitivity at any of the three doses of the
blocker used.

Dose-dependent  r i se  in  pros ta t ic
contraction by α -adrenoceptor agonist was
dras t ica l ly  inhib i ted  by  the  te razos in .
Terazosin shifted the dose-response curves
towards the right of the control curve with
an increase  in  the  threshold  dose  o f
phenylephr ine  to  increas ing  pros ta t ic
contraction. The increase in threshold dose
of  phenylephrine was proport ional  to the
amount  of  terazos in  in jected.  S igni f icant
inhib i t ion  of  the  α -adrenerg ic  media ted
prostatic contraction even by the smallest
dose  o f  te razos in  (10  µg/kg)  makes  i t  a
drug  of  choice  for  the  symptomat ic
treatment of  benign prostate hypertrophy.
This  dose  o f  te razos in  dose  not  cause
any adverse  e f fec t  on  the  cardiovascular
system and even the  highest  dose  of  the
drug did not impair the neural regulation
of arterial  blood pressure through arterial
baroreceptors.

In conclusion, terazosin can be used as
a potent drug for the symptomatic treatment
of  benign  pros ta te  hyper t rophy wi thout
any adverse  e f fec t  on  the  cardiovascular
sys tem.



Indian J Physiol Pharmacol 2004; 48(4) Terazosin : Baroreflex & Prostate Contraction 427

REFERENCES

1. Capr ino  L.  Drugs  for  the  t rea tment  o f  ben ign
prostatic hypertrophy. Minerva Urol Nefrol 2000
Jun; 52(2): 87–92.

2. Pr ice  D.  Potent ia l  mechani sm of  ac t ion  o f
superselective alpha (1)-adrenoceptor antagonists.
Eur Urol 2001; 40 Suppl 4: 5–11.

3. Anderson  KE.  S torage  and  vo id ing  symptoms:
pathophysiologic aspects. Urology 2003 Nov; 62 (5
Suppl 2): 3–10.

4. Hoffman BB,  Hu ZW. Alpha (1) -adrenoceptors
(alpha (1) AR) and vascular smooth muscle cell
growth. Prostate Suppl 2000; 9: 29–33.

5. Homma Y, Hamada K, Nakayama Y, Tsujimoto G,
Kawabe K. Effect of castration on contraction and
alpha (1)-adreoceptor expression in rat prostate.
Br J Pharmacol 2000 Dec; 131(17): 1454–1460.

6. Marshall I, Burt RP, Chapple CR. Noradrennaline
contractions of human prostate mediated by α 1A
(α 1C) adrenoceptor subtype. Br J Pharmacol 1995;
115: 781–786.

7. Kuo GH, Prouty C, Murray WV, Pulito V, Jolliffe
L, Cheung P, Varga S, Evangelisto M, Wang J.
Des ign ,  synthes i s ,  and  s t ruc ture -ac t iv i ty
relationships of phthalimide-phenylpiperazines : a
novel series of potent and selective alpha (1) (a)-
adrenergic receptor antagonists. J Med Chem 2000
Jun 1; 43(11): 2183–2195.

8. Amadesi S, Varani K, Spisani L, Daniele C, Turini
A, Agnello G, Zamboni P, Borea PA, Greppetti P.
Comparison of prazosin, terazosin and tamsulson :
functional and binding studies in isolated prostatic
and vascular human tissues. Prostate 2001 Jun 1;
47(4): 231–238.

9. Sugaya K, Nishijima S, Miyazato M, Ashitomi K,
Hatano T, Ogawa Y. Effect of intrathecal injection
of tamsulosin and naftopidil,  alpha-1A and –1D
adrenergic receptor antagonists, on bladder activity
in rats. Neurosci Lett 2002 Aug 2; 328(1): 74–76.

10. Kester RR, Mooppan UM, Gousse AE, Alver JE,
Gintautas  J ,  Gulami  FA,  Abadi r  AR,  Kim H.
Pharmacological characterization of isolated human
prostate. J Urol 2003 Sep; 170(3): 1032–1038.

11. Furuya S, Kumamato Y, Yokoyama E, Abiko Y. α -
Adrenerg ic  ac t iv i ty  and  ure thra l  p res sure  in
prostatic zone in BPH. J Urol 1982; 128: 836–839.

12. Hancock AA, Buckner SA, Brune ME, Esbenshade
TA, Ireland LM, Katwala S, Milicic I, Meyer MD,
Kerwin JF Jr, Williams M. Preclinical pharmacology
of  f iduxos in ,  a  nove l  a lpha  (1 ) -adrenoceptor
antogoni s t  wi th  urose lec t ive  p roper t i e s .
J Pharmacol Exp Ther 2002 Feb; 300(2): 478–486.

13. Kobayash i  S ,  Demura  T,  Nomomura  K and
Koyanagi T. Autoradiographic localization of α 1-

adrenoceptors in human prostate : special reference
to zonal difference. J Urol 1991; 146: 887–890.

14. Nomiya M, Yamaguchi O. A quantitative analysis
o f  mRNA express ion  o f  a lpha  1  and  be ta -
adreoceptor subtypes and their functional roles in
human normal  and obstructed bladders .  J  Urol
2003 Aug; 170(2 Pt 1): 649–653.

15. Longhurs t  PA,  Be l i s  JA and  Wes t fa l l  DP.
Contractile response of human prostatic strips. Fed
Proc 1983; 42: 735.

16. Shapiro E, Hartanto V and Lepor H. The response
to alpha blockade in BPH is related to the percent
area density of prostate smooth muscle. Prostate
1992; 21: 297–307.

17. Boesch  ST,  Doble r  G,  Ramoner  R,  Corv in  S ,
Thurnher M, Bartsch G, Klocker H. Effects of alpha
1-adrenoceptor antagonists  on cultured prostatic
smooth muscle cells. Prostate Suppl 2000; 9: 34–41.

18. Kane  M,  F ie lds  D and  Vaughan  ED.  Medica l
management of BPH. Advances in Urology Indian
J Physiol Pharmacol 1990; 3: 1–14.

19. Bracken B, Geller J,  Imperato-McGinley J.  One
year  exper ience  in  the  t rea tment  o f  BPH wi th
Finasteride. J Androl 1991; 12: 372–381.

20. Caine M. α -Adrenergic blockers for the treatment
of BPH. Urol Clin N Am 1990; 171: 651–660.

21. Sasso EH, O’ Connor DT. Prazosin depression of
baroref lex funct ion in hypertensive man.  Eur  J
Clin Pharmacol 1982; 22: 7–11.

22. Cohen A, Winton I,  Luther R, Laddu A. Effect
o f  Terazos in  on  the  symptoms  o f  BPH.  Cl in
Pharmacol Ther 1989; 45: 183–191.

23. Somers  WJ,  Fe l son  D,  Chou T.  An in  v ivo
evaluation of alpha adrenergic receptors in canine
prostate. J Urol 1989; 141: 1230–1269.

24. David Breslin, Douglas W Fields, Ting-Chao Chou,
Donald N. Medical management of BPH : A canine
model comparing in vivo efficacy of α 1-adrenergic
antagonists in the prostate. J Urol 1993; 149: 395–399.

25. Ras  S ,  Z ieg le r  M,  Caine  M.  Pharmacolog ica l
receptors in the prostate. Br J Urol 1973; 45: 663–673.

26. Hieb le  KW, Caine  M,  Za lazn ik  E .  In  v i t ro
characterization of the α -adrenoceptors in human
prostate. Eur J Pharmacol 1985; 107: 111–117.

27. Lopez FJ, Arias L, Chan R, Clarke DE, Elworthy
TR, Ford AP, Guzman A, Jaime-Figueroa S, Jasper
JR, Morgans DJ Jr, Padilla F, Perez-Medrano A,
Quintero C, Romero M, Sandoval L, Smith SA,
Williams TJ. Blue DR. Synthesis, pharmacology and
pharmacokinetics of 3-(4-aryl-piperazin-1-ylalkyl)-
uracils as uroselective alpha 1 A-antagonists. Bioorg
Med Chem Lett 2003 Jun 2; 13(11): 1873–1878.


