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Abstract: This short communication describes the effect of doxazosin in the case of urinary retention
in female dogs due to motor neuron lesions produced by spinal trauma or spinal compression con-
secutively to intervertebral disk degeneration and extrusion. The study aims to determine whether
the treatment of urinary retention in the case of neurogenic bladder in female dogs, using o1 adren-
ergic blocker, effectively promotes spontaneous recovery of the examined patients. Ten female dogs
presenting with urinary retention were examined in the laboratory of Radiology, Faculty of Veteri-
nary Medicine Cluj Napoca. The patients were examined using CT, radiography, and ultrasonogra-
phy to identify the spinal cord injury responsible for the neurogenic bladder. The dose of doxazosin
used in treating the voiding problem in the neurogenic bladder was 1mg/kg, a single dose per day.
Depending on the spinal cord compression cause, the urine retention symptom was resolved.

Keywords: al-adrenergic blocking agent, a adrenoreceptor, neurogenic bladder, upper motor neu-
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1. Introduction
Spinal trauma and spinal compression are relatively frequent in dogs. Vertebral
fractures and subluxation represent 7% of all neurological affection in dogs. Studies show
that spinal trauma's most commonly affected location is T3-L3 representing 58% [1]. The
lumbosacral region is second-most affected by trauma representing 24% for the L4-L7
region and 7% for 51-S3 region, more affected by the trauma of the sacral area are the
small breed 13% [1,2].

The degenerative spinal compression is more prevalent in the chondrodystrophic
breed, frequently affecting the T3-L3 spinal region [3]. From our experiences, the more
frequent degenerative processes are encountered in the L7-51 area in the larger breed.

The symptoms are related to the compression degree and may vary from mild
manifestation to paralysis. Besides the locomotor system also the elimination of feces and
urine is affected. The micturition process is regulated by circuits that involve parts of the
autonomic and somatic nervous systems. Urine storage involves lumbosacral reflexes,

and the spinal and encephalic centers control voiding of the urinary bladder.
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Spinal lesions located cranially of the sacral segment will determine an impairment of micturition
and reorganization of the micturition reflex pathways. If the upper motor neuron is involved, an
increase in urethral muscle tone will appear, determining the incapacity of voluntary emptying of the
urinary bladder. Partial emptying of the urinary bladder can occur in a few days and is because of the
presence of reflex pathways that involve the general visceral afferent, the general visceral efferent
component of the pelvic nerve, and the general somatic efferent branch of the pudendal nerve, and
activate the motor parasympathetic sacral neuron that inhibits the somatic neurons of the urethral
muscle [4]. If the lower motor neuron is involved, the lesion is located at the level of the sacral plexus.
Then the pelvic and pudendal nerves can neither hold nor evacuate urine, urine leaks, and the bladder
is never distended [4,5].

Electrophysiologic and histologic studies show that chronic injury of the spinal cord could induce phenotypic
changes in bladder afferent neurons. Those changes include somal hypertrophy and increased expression of
neurofilament protein, and increased excitability due to Na* and K* ion channels [5-7]. Other sympathetic
mechanisms of the smooth muscle of bladder and urethra contraction involve the a1 and o2 adrenoreceptors that
mediate the norepinephrine release by the postganglionic sympathetic terminals [5]. o1 adrenoreceptors suppress
the effect based on a peripheral mechanism, while the o2 adrenoreceptors do so via a central mechanism [8-10].
Studies show that a1 adrenoreceptors exercise influence on the lower urinary tract function not only through the
direct effect on the smooth muscle but also at the level of the spinal cord, ganglia, and nerve terminals and
influence the outflow to the bladder, bladder, neck, prostate, and external urethral sphincter [11,12]. The influence
of o adrenoreceptors vary depending on different condition. Studies show that the detrusor tissue from a patient
with nonneurogenic bladder hyperactivity presents an increase in a. adrenoreceptors compared to normal [12,13].

Multiples studies prove that o adrenoreceptors blocker plays an important role in treating acute urinary
retention in case of benign prostatic hyperplasia (BPH) [12-16].

Management of neurogenic bladder in dogs that present spinal cord injury is a long-term problem. Actual
management procedures consist of manual bladder voiding, periodic urinalysis, antibiotic treatment, and
dietary/prophylactic antiseptic treatment [17,18]. Those procedures aim to address inappropriate urine reflex
voiding that can result in urinary tract infection, increasing the risk of developing ascending pyelonephritis [19].

The use of doxazosin could prove a valuable addition in the early management of neurogenic urinary retention.

2. Patients evaluation

The effect of doxazosin was tested in ten female dogs that were presented for imaging evaluation of
the spinal cord and present as one of the main symptom’s urinary retention and bladder voiding
problem.

The patients were clinically examined and were referred for imaging evaluation of the spine and
spinal cord integrity. The clinical examination also follows the respiratory system and heart function
without being identified any cardio-pulmonary pathologies. The respiratory, cardiac frequency and
hematological and biochemical parameters were within normal limits. Four of the patients were
diagnosed with spinal trauma located proximal to the sacral segment. Three of the patients presents
fracture of the vertebral body, and one patient presented subluxation at the level of L5-L6. Three
patients show degenerative pathology that produces mild to moderate compression of the spinal cord
proximally to the sacral segment, and three patients were diagnosed with lumbosacral instability (LSI).
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The female group was heterogeneous, consisting of individuals of different breeds and ages. The
common symptom was urine retention and bladder voiding problem. The other symptomatology
related to the spinal cord injuries vary from mild to severe: lumbar pain manifested in palpation (N=4);
proprioception deficiency on the hind limbs, minor walking deficit (N=3), paralysis of the rear limbs
(N=3).

Other nonneurogenic causes that could produce urinary retention and dysuria, such as infections or
urinary lithiasis, were ruled out using the medical imaging method.

Ultrasonographic examination of the urinary bladder and urethra show moderate to severe bladder
distension in all patients, and contraction of the bladder neck or urethra was observed in four patients
(N=4). In the other patients, the evaluation of the urethra through ultrasonography did not show
abnormalities. Probing of the urethra was performed without any difficulties in the patients. The aspect
of the urine was normal. When the bladder reaches full distention, the dogs can empty it, helped by
abdominal massage.

The radiographic evaluation of the spine was relevant in the patients that presented spine trauma
(N=4) and in the patients diagnosed with LSI (N=3).

The degenerative changes (N=3) and compression degree in case of trauma (N=4) were highlighted
using Computed Tomography (CT). The CT scan shows the calcification of the intervertebral disks and
narrowing of the intervertebral space (N=3). In the case of trauma patients, the spinal cord was
evaluated, showing only compression without rupture of the soft tissue of the spinal cord.

Doxazosin is a postsynaptic ai-adrenergic blocking agent derivate from quinazoline used in
managing hypertension, being useful in managing resistant hypertension as a component of
combination therapy [20,21]. Doxazosin reduces the urinary symptom score and improves urinary flow
in men with BPH [11,12,22].

Alpha blocking agents were used in case of other pathology of the urogenital tract in humans to
rebalance the cardiovascular system and restore blood volume and obtain peripheral circulation [23].

The dose of doxazosin used in treating urinary retention in the evaluated patient was 1 mg/kg
administered in a single dose per day without using any other combination of alpha-blocker and pro-

muscarinic medication.

3. Discussion and conclusions

The micturition process is mediated by sympathetic, parasympathetic, and somatic innervation. The
mechanoreceptors give information concerning the urinary bladder distension in dogs in the urinary
bladder wall [24]. Sensory information from the urethra, bladder wall, and bladder neck are transmitted
via the lumbosacral dorsal root ganglia of the pelvic, hypogastric, and pudendal nerve to the spinal
cord, in dogs the primary way for the impulse to travel is represented by the pelvic nerve [24,25]. In
dog, the bladder filling and voiding process are regulated by the preganglionic nuclei of the
sympathetic hypogastric nerves (facilitate filling of the bladder by relaxation and constriction of the
urethra and bladder neck) and parasympathetic pelvic nerve (excite the detrusor muscle and void the
bladder) located in the intermediate gray matter of L1-L3 and S1-S3 [19].

The parasympathetic micturition process relies on detrusor contraction due to postganglionic
acetylcholine release binds with the muscarinic receptors in the urinary bladder wall. On the other
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hand, the sympathetic function is mediated by noradrenaline released from postganglionic neuron
axon terminals that bind with B-adrenergic receptors within the bladder wall smooth muscle,
producing detrusor relaxation, while binding with al-adrenergic receptor within the urethral smooth
muscle will result in urethral contraction [19,24].

"Spinal shock" that takes place in case of suprasacral spinal cord injury will produce bladder atony
and urine retention due to post-injury impairment of the sympathetic and supraspinal micturition
mechanism. The parasympathetic and somatic sacral innervation will remain involved in the voiding
of the bladder, producing involuntary detrusor contraction during filling and uncoordinated sphincter
contraction during voiding determines the high residual volume and high intravesical pressure
[19,26,27].

Depending on the administration route, doxazosin has high bioavailability in dogs. Oral
administration bioavailability is 60%. Absorbed doxazosin is subjected to complex biotransformation,
and the metabolites are eliminated mainly in the feces. If administered orally, the percent of unchanged
substance excreted in the urine in the dog is 3% compared with 44% in feces. Intravenous
administration determines a 12% entire substance be passed in the urine, and only 4% is excreted
unchanged in the feces. The main metabolites result in the metabolism of doxazosin are common in
human, mice, and dogs. The doxazosin presents moderate plasma clearance in dogs and a plasma
elimination half-life value of 4.7h [28].

In human medicine, a-adrenoreceptors antagonist has become the main medication in patients with
BPH and lower urinary tract symptoms (LUTS). Besides the sympathetic response that produces the
smooth prostatic muscle relaxation, o blocker presents other mechanisms that can be involved in
treating non-related BPH urine retention [12]. Different means of action include upregulation of o
receptors in the bladder, aup receptors in the spinal cord, and dysfunction of the bladder neck and
urethra [11]. Each of these could be influenced by pharmacological manipulation of o receptors [12].

Studies in males dogs suffering from vesicourethral reflex dysuria using a-blocker show
comparable results with those obtained in men. Treatment with a-blocker shows an efficiency of 60%
improvement of the urinary flow in dogs with vesicourethral reflex dysuria [29].

A study conducted on "prostate-like" symptoms in aging women shows no differences in women
with LUTS. Compared the effect of doxazosin to hyoscyamine and anticholinergic, they show that 68%
of the patients show improvement on monotherapy, and 77% had improvement on combined therapy.
Also, 50% of the patients that didn't respond to hyoscyamine show improvement to doxazosin [30].
The response being higher for doxazosin than for hyoscyamine [12,30]. Even if the effect of an a-blocker
is proven in women, there are few studies in the veterinary field that evaluate the impact of a-blocker
in female dogs [15].

In our cases, doxazosin administration in solitary dose shows improvement in urethral pressure and
help to void the urinary bladder in all the patient. The rapid relief of the urine was present in L7-51
compression when the symptoms improved after the first dose of doxazosin. In patients with
degenerative disease and traumatic compression of the spinal cord, the symptoms improved after 2-3
administration of doxazosin. No side effect was registered after doxazosin administration.
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Doxazosin influences the adrenoreceptors of the urinary tract and produces relaxation of the smooth
muscle in the detrusor and increases the bladder compliance, and affects the smooth muscle in the
bladder and urethra neck by the use of au-adrenoreceptors.

Doxazosin represents an effective medication for improving the symptoms in urinary retention due
to neurologic bladder in female dogs. In the case of trauma-induced neurogenic bladder, the use of
doxazosin help relieves urinary bladder pressure until surgical therapy is instituted.

Taking into consideration the complex pathology and low case number, the subject presents
opportunities for further investigations.
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