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INTRQDUCTION

The opioid receptors mediate the analgestic and other pharmacological actions of
opioid drugs, such as respiratory, cardiovasucular functions. However opioid drugs
are not currently used in the treatment of overactive bladder, because of their
range of side effects and becauss their actions have been largely unrecognized.
Opioids exert their diverse physiological effects through three distinct membrane-
bound receptor subtypes mu ( &), delta { &) and kappa ( x ) in the centrai nervous
system and periphery. The different receptors have diverse behavioral
characteristics for example, euphoria, physical dependence and respiratory
depression are mainly associated with # and & receptors. In contrast, opicids
acting « receptors produce dysphoric rather than euphoric effects which limits
their physical dependence liability. A number of pharmacological studies indicated
that & opiate receptors are primarily responsible for opiate inhibition of micturition
reflexes in the spinal cord, whereas ¢ and & opiate receptors mediate inhibition in
the central nervous system. '

We therefore evaluated the effect of different opioid receptor subtypes on bladder
overactivity after left MCA (the middle cerebral artery) occlusion following
intracerebroventricular administration.

MATERIALS AND METHODS

In this study we used 76 female Sprague-Dawiey rats (Japan SLC, inc.,
Hamamatsu, Japan) weighting betwseen 200 and 270 gm.
Cerebral infarction (Cl) was induced by left middie cerebral artery occlusion

{MCAQ) in SD rats under halothane anesthesia (Am J Physiol 273: R1900, 1997).

Bladder activity was monitored with continuous infusion cystometrography in
awake rats. In sham operated (SO) animals, the left carotid bifurcation was
exposed through a midiine incision in the neck, but no further procedures were
performed (SO rats). Cystometry was recorded by infusing physiological saline
into the bladder at 0.04 ml. per minute, foltowed by collecting and measuring
saline voided from the urethral meatus to determine voided volume. Evacuating
the bladder through the cystometry catheter enabled us to measure post-voided
residual urine volume after the micturition reflex. The bladder capacity of each rat
before drug administration was assumed to represent 100% for that rat. The
post-administration volume was expressed as a percentage of the pre-
administration volume, and micturition threshold pressure and bladder
contraction pressure were similarly expressed. Drug administration was
performed intracerebroventriculaly.

Evaluation of effects of drugs

Two hours after MCA occlusion or sham operation and after control cystometry
recording, we examined thé effects of drugs on bladder activity. A single drug was
administered intracerebroventricularly at graded doses (0.1-1000 ug.,
respectively) to conscious rats. Drugs were administered in
intracerebroventricular fashion as a single 1 p!. dose in conscious rats. The drug
dosage was increased at 60 minutes intervals. Bladder capacity, residual urine
volume, micturition threshold pressure, and bladder contraction pressure were
determined from each of the CMGs.

Drugs

Drugs used in this study were {D-Ala2, Phe*,Gly®l-enkephalin {(DAGO, & agonist,
Research Biochemicals intemational, Natick, MA), {D-Pen25}-enkephalin (DPDPE,
&, agonist; Research Biochemicals international), deltorpin 1l (& , agonist
Research Biochemicals International), and U-50488 { x agonist; Research
Biochemicals International). Ali drugs were digsolved in artificial cerebrospinal
fluid for intracerebroventricular administration.




fig. 1 Effect of DAGO (1 agonist) on bladder capacity, bladder
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fig. 2 Effect of DPDPE (8 , agonist) on bladder capacity, bladder
contraction pressure and micturition threshold pressure
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fig. 3 Effect of deltorpin il (8 , agonist) on bladder capacity, biadder
contraction pressure and micturition threshold pressure
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fig. 4 Effect of U-50488 (x agonist) on bladder capacity, bladder
contraction pressure and micturition threshold pressure
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fig.5 Influence of opioid receptor subtypes
on cerebral infarcted volume
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RESULTS
Effacts of intracerebroventricular administration of opioid receptor agonists
in sham operated and cerebral infarcted rats (fig. 1-4)

In both sham operated and cerebral infracted rats, the intracerebroventricularly
administration of DAGO increased the bladder capacity in dose-dependent fasion
(fig. 1). However the effects of DAGQ on bladder capacity were not significantly
different in sham operated and cerebral infarcted rats. DAGO at any dose
produced insignificant increases in bladder coniraction pressure and micturition
threshold pressure. Any dose of DAGO produced small and insignificant
increases in post-void residual urine volume in sham operated and cerebral
infarcted rats {data not shown).

In both sham operatad and cerebral infracted rats, lower doses of DPDPE (0.1
and 1 ng.) did not change bladder capacity compared with vehicle administered
rats. On the other hands, higher doses of DPDPE (100 and 1000 ng.) increased
bladder capacity in a dose dependent manner in both, but the percantage
increase in bladder capacity in cerebral infarcted rats at 10 ng. of DPDPE was
84.4 = 42.5 % (p < 0.05), whereas no change was observad in sham operated
rats. DPDPE at any dose produced insignificant incraases in bladder contraction
pressure and micturition threshold pressure (fig. 2).

In both sham operated and cerebral infarcted rats deltorpin 1i did not
significantly increase bladder capacity comparad with vehicle, nor did the sffects
of deltorpin Il on bladder contraction pressure and micturition threshold pressure
differ from those in vehicle treated rats (fig. 3).

In sham operated rats U-50488 did not significantly increase bladder capacity
compared with vehicle, nor did the effects of U-50488 on bladder contraction
pressure and micturition threshold pressure in sham operated rats differ from
those in venicle treated rats. U-50488 increased bladder capacity in a dose
dependent manner in cerebral infarcted rats (fig. 4). Bladder capacily increased
just after the administration of 10, 100 and 1000 ng./body U-50488, while the
1000 ng.rats dose induced the maximum response in cerebral infarcted rats. U-
50488 at any dose produced insignificant increase in post-void residuzal urine
volume {data not shown). Furthermore, the effects of U-50488 on bladder
contraction pressure and micturition threshold pressure in cerebral infarcted rats
did not differ from those of vehicle,

The intracerebroventricular administration of opioid receptor subtypes did not
have any eifect on the hemiparesis.

Infiuence of opioids on cerebral infarcted volume (fig. 5)

All of the rats used for this study had an infarciion in the frontoparietal cortex and
subcortical basal ganglia. The mean infarcted volumes (DAGO: 202.1 % 10.4
mm?, DPDPE: 201.9 15,7 mm?, deltorpin [1: 207.0 £12.9 mm?, U-50488: 203.1
+15.2 mm?) were not slatistically different from those of vehicle treated rats
(209.6 = 13.2 mm?). No evidence of infarction was found in any of the sham
operaled rats.

(8]
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DISCUSSION

Pravious studies described that urinary bladder was inhibited by activation of
spinal and supraspinal # and & opioid receptors, but was not influsnced by the
stimulation of « opioid receptors. Since then, the possibility of modulating biadder
function using K receptor agonists has not been considered. However, in recent
years it was found that the x agonists injected into the sacral level of cats inhibited
bladder contractions due to the stimulation to the sacral dorsal root. Furthermore it
was pointed out that in the antinociceptive effect of x agonists administered
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Conclusions

Intracerebroventricular admini of U-50488 significantly increased bladder
capacity in Cl rats but not in SO rats. This result indicates that the kappa opioid
reeaptoronmesupruplmloenhmervoussysbm mayp!ayarole and may be a
target for medication in bladd ity after
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