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THE POSSIBLE EFFECT OF NITRIC OXIDE ON RELAXATIONS AND NORADRENALINE RELEASE IN THE 

ISOLATED RABBIT URETHRA 

Aims of Study 

There are reports demonstrating that n~tric oxide (NO) IS one of the neurotransmrtters released from the n~trerglc 

component of non-adrenergic, non-chohnergrc nerves Recently, NO has been ~dent i f~ed as a nltrerg~c 

neurotransm~tter contr~buting to relaxat~on In varlous mammahan urethra However, some reports have suggested 

that neurotransm~tters released from nrtrerg~c nerves do not appear to be free rad~cal NO only, and may mclude NO- 

contaming compounds ( l )  Recently, we found a new class of NO scavenger, I e , a series of derivatrves of carboxy- 

2-phenyl-4,4,5,5,-tetramethyl1m1dazol1ne-l-oxyl-3-oxrde (PTIO), that showed a unique rad~cal-rad~cal reachon with NO 

Usmg this compound, we have analyzed the pathophys~olog~cal roles of NO In v~vo  and v~tro (2) In the present 

study, assummg that part of the n~trergic nerve-mediated urethral relaxatron relates to free rad~cal NO and NO- 

contain~ng compounds, we attempted to ~nvest~gate  the effects of water soluble carboxy derlvat~ve of PT10 (carboxy- 

PTIO) on relaxat~ons Induced by electr~cal f~eld st~mulat~on (EFS) In rabb~t  urethral smooth muscles In a d d ~ t ~ o n ,  we 

exammed the effects of carboxy-PT10 on noradrenaline release from prejunct~onal adrenerglc nerves end~ngs In 

rabblt urethra, usmg h~gh-performance l ~ q u ~ d  chromatography (HPLC) w ~ t h  electrochem~cal detect~on '(ECD) coupled 

w~th  a m~crod~alysis procedure, slnce several reports demonstrated that the endogenous free radical NO has a 

prejunct~onal actron In ~ n h ~ b ~ t ~ n g  excitatory neurotransm~tter transm~ssion in several t~ssues (3) 

Methods 

Rabb~t urethral smooth muscle strip, wh~ch was suspended In a 20 ml muscle bath f~lled with Krebs-Hensele~t 

solution, was connected to an ~sometr~c force drsplacement transducer, and an ~sometrlc tension development was 

recorded In the relaxation experiments, we ~nvestlgated the effects of N")-n~tro-L-argmrne (L-NNA) and carboxy-PT10 

on EFS (supramaximum voltage, 2 0 ms pulse duration, 0 1-15 Hz and 3 S tra~n)-~nduced relaxat~ons of rabbit 

urethral smooth muscles precontracted w ~ t h  1 0 yM phenylephrme In the noradrenal~ne release exper~ments, the 

m~crod~alysis probe was ~nserted ~ n t o  the str~p, and R~nger solution was perfused ~ n t o  the probe The d~alysate dur~ng 

EFS (supramaxrmum voltage, 0 5 ms pulse durat~on, 40 Hz and 3 S train at 1 mln interval for 10 mm) was collected. 

and the amount of noradrenalme released rn the dralysate was measured by HPLC wlth ECD The effects ot 

pretreatment with carboxy-PT10 and L-NNA on noradrenallne release in urethral str~ps were evaluated 
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Results 

EFS caused frequency-dependent relaxat~ons In rabb~t urethral smooth muscles precontracted w~ th  phenylephr~ne. 

The relaxat~on responses were s~gn~f~cant ly  m h ~ b ~ t e d  by pretreatment w ~ t h  L-NNA (1 0-1 00 FM) or carboxy-PT10 (10- 

100 FM) The inh~b~tory effect of carboxy-PT10 was s~gn~f~cant ly  weaker than that of L-NNA (Fig 1) EFS caused 

s ~ g n ~ f ~ c a n t  noradrenalme releases from adrenerg~c nerve endmgs In the rabb~t urethra Pretreatment w ~ t h  carboxy. 

PT10 (100 FM) s~gn~f~cant ly  enhanced EFS-mduced noradrenalme release, and s~multaneous appl~cat~on of L-NNA 

(100 FM) and carboxy-PT10 (100 FM) d ~ d  not cause further enhancement of noradrenalme release in the rabb~t 

urethra (Fig 2) 
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Fig. 1 Effects of L-NNA and carboxy PT10 on Fig. 2 Effects of L-NNA and carboxy-PT10 on EFS 

frequency dependent curve for EFS-induced relaxation induced noradrenaline releases in rabbit urethra 

Conclusions 

As carboxy-PT10 reacts only w~ th  the free radcal NO, the present data ~ n d ~ c a t e  that both free rad~cal NO and NO 

contammg compounds are mvolved rn the L-NNA sensltrve n~trerg~c nerve-med~ated relaxat~on In the rabb~t urethra 

At the same t~me, free radrcal NO may have a prejunct~onal mh~bitory act~on on noradrenalme release from 

adrenerg~c nerve endmgs 
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