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Selective effects of alfuzosin and doxazosin with intraduodenal
administration on urethral pressure of cats!
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ABSTRACT

AIM: To observe the selective effects of alfuzosin
{ Alf} and doxazosin {Dox) on the urethral pressure by
different administration routes. METHODS: The
urethral pressure of the anesthetized cat was increased
by electric stimulation of the hypogastric nerve. The
different effects of Alf or Dox on the arterial blood
pressure and urethral pressure between intraduodenal
administration (id) and intravenous infusion [ iv)} were
compared, RESULTS: When the hypogasiric nerve
was stimulated by electric stimulation {10 Hz, 25 V),
the ratios of EDuay ppi/EDs cp) id 10 EDag; ppi /EDsq i
iv were 10.9:4.3 for Alf, and 3.1:2.1 for Dox. The
reduction in urethral pressure induced by id Alf was
greater than that by iv Alf. Dox did not show any
difference in s effects by 2 administration routes.
CONCLUSION: Intraduodenal administration of Alf,
but not Dox, selectively decreased the urethral pressure
elevated by electric stimulation. The uroselectivity of
id Alf was not due to the species difference in its
bigavailability and biotransformation .

INTRODUCTION

The human prostate. prostatic capsule, bladder
neck. and proximal wrethra are innervated by
sympathetic nerves, from which norepinephrine (NE)
released causes the contraction of prostate and urethra
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via ap-adrenoceptors, producing an increase in urethral
pressure or resistance. These changes are associated
with the urethral obstruction by benign prostatic
hyperplasia (BPH)'!'® . o, -Adrenoceptor antagonists
decrease urcthral pressure and resistance, and improve
the urethral chstruction symptoms of BPH!I-Y,
However, blocking of ep-adrenoceptors in  cardio-
vascular system produces several side-effects of postural
hypotension. syncope, and asthenia. which limit the
use of a;-adrencceptor antagonists in clinics .

Lefevre-Borg et al™ reported the tissue selectivity
of alfuzosin ( Alf) by intraduodenal administration {id)
in comparison with intravenous infusion (iv). They
observed the drug effects  on the urethral pressure
(UP) in cats, but not on the blood pressure { BP) in
conscious spontaneously hypertensive ras ( SHR ).
The possibility of different bioavailability of id between
rats and cats was not excluded in their experiments. that
is, the bioavailability of Alf in cas and rats might be
different. On the other hand. clinical mals
demonstrate that doxazosin (Dox ) is an effective agent
for the treatment of symptomatic BPH in both
normotensive and hypertensive patients'™ , and Dox
also improves unnary symptoms of men with lower
urinary tract symptoms believed secondary to BPH-™
The other smdy demonstrates that Dox is more effective
in the patients younger than 60 years old"™) . but there is
no study to show the effects of Dox on the UP and BP
by different administration routes. In this study, we
attempted to investigate whether the id Alf and Dox
produced a selective inhibition of UP increased by
sympathetic nerve stimulation.

MATERIALS AND METHODS

Cats Adultcas (5, n=72,3.8+51.0kg)
were obtained from Experimental Animal Center of
Hebei Medical University (Certificare No (04036) .



http://www.cqvip.com

[SSN (1253-9756  Acta Pharmawol Sin
- 432 -

E-rnail aps @ server. shene, ac . cn

FTEEFER (RN May: 20 (5)
Phn-Fax 86-21-0474-2624

Chemicals Alf and Dox synthesized by Dr NIE
Xin-Yong and LIU Yu-Ting { Hebei Drug Research
Institate) were in white crystalline powder that had no
particular odor.  Alf was soluable in water with bitter
(mp 235 T and EI%, 1158). Dox was soluable in
Me,SO (mp 265 —267 T and HE 1278). In the
present study, Dox was dissolved in 50 % { vol/vol)
Me.SO. and the solvent had no effect on the UP and
BP. UP before and after solvent were (23.8 + 4.1}
and (22.2+3.7) kPa. and BP before and after solvent
were (2. 8+0.4) and (2.8+0.4) kPa, respectively.
An=25, P >0.05  Other drugs were dissolved in
normal saline .

Surgery Cats were anesthetized with urethane
(75 mg-kg~'. iv) and chloralase (35 mg-kg™', iv).
BP of the left carotid artery was measured with pressure
transducer and recorded on a polygraph (RM - 6200,
Nihon Kohden). A polyethylene cannula (d = 1.5
mm — 2.5 mm) was introduced through the bladder
neck and advanced into the first half of the wrethra
about 1 ¢m as the inflow side. The cannula was held
at the bladder neck with a ligature. An other cannula
was inserted from the penis near to the prostatic urethra
portion as an outflow side. The prostatic urethra
portion was perfused with 37 T nommal saline at 0.5
mL+min~".

Electric stimulation
were isolated and positioned on bipolar platimum
electrodes. which were bathed in 37 C paraffin. The
nerves were stimulated with square-wave pulses of 0.05
ms duration and 25 V, over a frequency range of 2 — 20
Hz for 5 s at 2-min intervals.

Intraduodenal administration Dox (0.025 -
0.8 mg-kg™') or AIf (0.1 - 3.0 mg-kg™') was
administered via the intraduodenal route. The UP
and BP were observed before and after the drugs.
Since the maximal effects of Dox and Alf appeared 120
and 60 1nin, rtespectively, after medication, the
responses were recorded before treatment and 120 min
after Dox. and 60 min after Alf.

Intravenous infusion Dox [ 0.003 —3.0 mg*
kg™'} or Alf (0.001 - 1.0 mg-kg™") was infused via
the femoral vein. Since the maximal effects on BP
appeared 30 s after Dox and 1 min after Alf, and those
on UP occurred 7 min after Dox and 5 min after Alf,
the responses were recorded before treatment and 30 s,

The hypogastic merves

7 min after Dox; ! min. 5 min after Alf, respectively.

Statistical analysis Data were expressed as
X+ 5, and EDuygp [ producing a 20 % decrease in
BP} and EDg, (p, ( producing a 50 % reduction in UP)
were calculated with weighted probit analysis { Bliss and
Finney. Using NDST ver4.2. 1996, Sun RY, et af,
editors ).  Comparisons of the ratios ( EDoypp)/
EDgyyp) | between 2 administration routes  were
analyzed by unpaired ¢ test.

RESULTS

Effects of id Alf and Dox In the anesthetized
electric stimulation of the hypogastric nerves
increased UP in a frequency-dependent manner. UP
were (3.8+0.50), (12.8+2.26), (18.3+1.80),
and (24.3 + 5.60) kPa at 2, 5, 10. and 20 Hz,
respectively, n = 5. Alf and Dox administered id
produced a dose-related inhibition of the increase in UP
induced by nerve stimulation (Tab 1} .

cat.

Tab 1. Regression analysis of the reduction in urethral
pressure caused by Dox and AIf administered
intraduodenaly in the anesthetized cats. n=35 cats.

Frequency EDxy/ 95 % confidence limits,”
Hz mg-kg“ mg'kg’l
Doxazosin
2 0,041 0.023 -0.074
D 0.056 0.4 =-0.078
10 0,064 0.Udb - 0,073
X (.04 0.ue7 -0.123
Alfuzosin
2 0.201 0.107 -0.411
5 0.181 0.133-0.245
10 0,275 0,203 -0.427
X 0.610 (.399-0.938

Alf and Dox id decreased BP dose-dependendy,
and the values of EDuy gy were 2,959 + 0.419 mg -
kg ! for Alf (n=20), and 0.194 £ 0.025 mg-kg "
for Dox (n=20).

The ratios of EDy gpy /EDey opy at 2, 5. 10, and
20 Hz stimulation for id Alf were 4.9 —14..8, and for
id Dox were 2.1 - 4.9_.  The matios of id Alf or Dox
were reverse to stimulation frequency (Tab 23,

Effects of iv Alf and Dox Alf and Dox iv
produced dose-related inhibitions to UP induced by nerve
stimulation at 0 Hz and to BP. The wvalues of
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Tab 2. EDuyppi EDsgup; ratio of intraduodenal admini-
stration of Alf and Dox. #n =5 cats.

Frequency * EDy ) pp: # Dy gpy ratio
Hz Alfuzosin Doxazosin
2 14.8+1.8 1.9£0.6
5 h.2£21 3.5x0.8
10 10.9+1.2 3.1£0.8
20 1.49+0.6 2. 13+x0.22

EDy,; yp1 for Alf and Dox were 0.051 £0.025 mg kg ™'
and 0.075 = 0.008 mz kg '{r =5). respectively,
and those of EDuygp; for Al and Dox were 0.222 +
0.088 mg-kg~'and 0.172£0.038 mg-kg~ (7 =5),
respectively.  The ratios of EDugy gpy/EDyy gy at 10 Hz
stimulation were 4.3 + 0,96 for Alf and 2,12 £ 0.20
for Dox. respectively.

The ratio of EDwy gp;/EDsy p; of id/iv was 10.9/
4.3 for Alf, and 3.1/2.1 for Dox when the hypogastric
nerve was stimulated ar 10 Hz.  Statistical analysis
with a paired ¢ test showed that there was a reduction in
UP but not in BP when Alf was administered id except
for the Targe dose (3.0 mg kg™'). However, iv Alf
did not show the same phenomena ( Tab 3).

Preferential effects by Dox on UP were 1ot
observed in both administration routes ( Tab 4.].

DISCUSSION

The results of the present study showed that Alf
produced a preferential relaxation in urethral tract of the
angsthetized cat when the agent was given via
intraduodenal route, in comparison with intravenous
rouie, and this kind of preferemtial effect was not
observed in the experiments with Dox.

Al presenl, o -adrenoceptor antagomists  are
usually considered as the first-line therapy for BPH'® .
However, their vasodilatory-related adverse effects'®
limit the clinical use. In the present study, we
observed the effects of Alf administered by both routes
of intradnodenal amd intravenous administrations in the
same species ( anesthetized cats}. and got a similar
result o the report Y. Thetefore, we further
confimned that Alf was a useful agent to preferentially
decrease the urethral resistance when it was administered
by intraduodenal route. A possible reason of species
difference in bioavailability and biotcansformation

Tab 3. Effects of id and iv Alf on UP and BP responses
to eletric stimudation (25 V,10 Hz) in anesthetized cats.
¥ <0.05, P <0.01 vs before drug. n=5 cats.

Alfa
mg“’kzr_"’, ijl‘l’; After dug Change/ %
id
Urethral pressure { kPa) {60 min}
0.1 3.2+1.1 2.1x0.7 -33.3+ 9.1
0.3 3.1x0.8 1.5+0.4" ~-50.0x14.1
1.0 3.1+1.2 1.0£0.4" -67.7+11.4
3.0 2.7+0.8 0.49+0 16 -7 4274
Blood pressure { kPa}
o1 21.5+3.3 21934 2716
0.3 21.5x2.7 20.5+2.7 -4.5+1.3
1.0 27+4.3 20.6x3.7 -9.3x£2.5
3.0 21.5+£4.5  1T.0x209"  -204+4.3
v
Urethral pressure { kPa} (5 min?
0.001 3.420.7 3.0x0.8 ~-12.5+5.3
0.01 3.1+x0.8 2109 -33.1+10.9
0.1 3.2x0.9 1.2+0.5" -6l.8x12.0
1.0 3.3x09 0.65+0.23 -78.6+ 9.6
Blood pressure { kPal {1 min}
0.001 19.8+3.2 19.2 3.0 -4.3x1.1
.Ul 21.4+3.7 19.6+£3.4 -7.9x1.9
0.1 19.3+2.7 15.8+2 4 =104+54
1.0 20.3+1.8 14.8+£1.5 -22.8x5.3

Tab 4. Effects of id and iv Dox on UP and BP responses
to eletric stimulation (25 V,10 Hz} in anesthetized cats.
*P <0.05, P <0.01 vs befare drug. 7=5 cats.

Daoxzosin’ Before
mg-kg" drug After drug Change %
id
Urethral pressure (kPa) (120 min)
U.025 2H4£02M 1 Trr0 160 26220
.05 2.3+0.4 1.3+0.3° -41.2£15
0.1 2.1+0.4 0.79+0.11° -62.3+£3.5
0.2 1.9£0.7 0.40£0.11* -78.5£3.0
Blood pressure ( kPa)
0.025 25023 2.1+1.7 -4, 1x2.0
0.03 XD 1x19 18.4+1.7° ~-9.3x21
0.1 20.7£2.0 6.2+2.0°0 -14.4x2.4
0.2 24.5£0.8 (70207 -235=21.5
v
Urethral pressure {kPa! 7 min)
0.003 1.79+£0.15 1.57+0.1F -12.3+3.4
0.03 1.5+0.4 L1+0.3° -33.4£5.0
0.3 L6£0.2  0.50+0.21° =-61.8x13.6
3.0 L.77+0.14 0.0+0.0° -100.0£0.0
Blood pressure {kPa) (0.5 min) '
0,003 23.1£2.7 22.1+2.6 =-4.6+0.5
0.03 2.6x1.5 19.2+1.80 -15.9x6.4
0.3 22 6+£3.7 17.6+ 1.6 -220+3.8
3.0 2339x22 13.3x0.7 -H.5:28
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between cat and rat for Alf was excluded by our present
experiments.  Furthermore, we found that the
selectivity in urnary tract of Alf administered
intraduodenaly was decreased markedly at higher
frequency stimulation from more than 10 times (2 - 10
Hz} to 4.9 times (20 Hz, Tab 2). Further
experiments are needed to clarify whether intravenous
administration of Alf will produce the
phenomena.

It has been recognized that multiple subtypes (o4,
aig, ap) of the a-receptor exist™™’, but the functional

Same

relevance of these subtypes in terms of confraction of
urethral and vascular smooth muscle is far from being
fully understood. Radioligand binding experiment
showed that prazosin, alfuzosin, and terazosin were not
selective antagonists for any particular o -subtype!!'- .
Moreover, Alf did oot show an affinity for histamine,
dopamine, serotonin,  benzodiazepine
muscarinic receptors, and S-adrenoceptors'® .
other hand, this preferential effect

recepiors.,
On the

responses was not observed in Dox in the same
experiments, althowth Dox is also a selective op-
adrenoceptor  blocker.  The mechanism of the
uroselectivity of Alf is still unclear, and further stdy
will be nessary .

In summary, the results of the present study show
that intraduodenal adrmnistration of Alf, but not Dox,
selectively decreases the urethral pressure increased by
electrical stimulation, and the uroselectivity of Alf
might be due to its biotranstormation .
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