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NUCLEOSIDES 8, NUCLEOTIDES, 10(5), 1209-1210 (1991) 

AGE-ELATED IlPAIlFMT OF ELAXATIOll TO ATP IN RABBIT AORTAS 

Chinellato A., Pandolfo L., Ragazzi E., Caparrotta L. and Fassina 6. 
Departeslent o f  Pharmacology. University o f  Padua. Lgo. E.lleneghetti 2, 35131 Padova 
(Italy 1. 

Abstract - E f fec t  o f  aging on endothel ium-dependent and independent re laxa t ion  was 
studied i n  r a b b i t  aorta. Response t o  Ach was s i m i l a r  i n  young and adu l t  animals. ATP 
and NaN02 showed both lower potency and e f f i cacy  i n  adu l t  animals. Vascular smooth 
muscle might be o f  relevance i n  the age-related impaired re laxa t ion  t o  ATP. 

Cardiovascular homeostasis depends on several fac to rs  tha t  resu l t s  l i a b l e  t o  be 

a l te red  i n  e l d e r l y  subjects. The e f f e c t  o f  aging on the cardiovascular system and on 

the re la ted  phenomena have been studied i n  several animal models. I n  aged rabb i t s  i t  

was observed an increase i n  blood pressure as we l l  as i n  the vascular connetive component 

accompained w i t h  t i cken ing  o f  the vessel wa l l  (1). A great deal o f  informat ion on the 

r o l e  o f  endothelium i n  maintaining vascular homeostasis has recent ly  become ava i lab le  

(2-4). 

Two d i f f e r e n t  subtypes o f  ATP receptors are present i n  vessels: PzY on endothel ia l  

c e l l s  mediating vasod i la ta t ion  and PzX, on smooth muscle c e l l s  mediating contraction. 

P 1  receptors t h a t  are also present on smooth muscle, could be ac t iva ted  by adenosine 

produced by enzymatic ATP hydro l i s is .  

This study was performed t o  evaluate the e f fec ts  o f  ageing on endothel ium-dependent 

and independent re laxa t ion  o f  thoracic aorta from New Zealand rabb i t s  4-6 months o l d  

(young) and 7-12 months o l d  (adul t ) ,  by using vasodi lator agents: adenosine triphosphate, 

acetylchol ine and sodium n i t r i t e .  

Experiments were ca r r i ed  out on New Zealand male rabb i t s  aged 4-6 months 

and 7-12 months. Thoracic aortas were cu t  i n t o  transverse r i ngs  approximately 3 mn 

long and suspended i n  a t i ssue bath containing a modif ied Krebs-bicarbonate so lu t ion  

gassed w i t h  95%02-5%c02 pH 7.4 a t  37°C. Isometr ic tension was recorded a t  a basal tension 

of 35 mN. I n  some r i ngs  the endothelium was gent ly  removed rubbing the intima1 surface 

o f  the vessel w i t h  a pipe cleaner. 
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Relaxation obtained with vasodi la tor  agents i n  a o r t i c  r ings  from 23 rabbi t s  of d i f f e ren t  
age (12 young and 11 adul t ) .  Data a r e  the  mean & SEM. 
*p<0.005 **p<0.001; r.v. = rubbed vessels 

Aortic chaitx were contracted by EC50 noradrenal ine ( N A )  and separate cumulative 

concentration curves by adenosine triphosphate (ATP), acetylcholine (Ach) o r  sodium 

nitri te (NaN02) were obtained. Relaxation was expressed as percent of the contraction 

induced by EC50 NA. Results have been summarized i n  t he  f igure .  

The relaxation t o  Ach (0.03vM t o  3~1.1) on EC50 noradrenaline-induced cont rac t ion  

was s imi l a r  in ao r t a s  from young and adu l t  rabbi t s .  Relaxation t o  ATP (3OpM t o  3mM) 

was reduced in adul t  a o r t i c  rings showing both lower e f f i cacy  and potency. In  rubbed 

adu l t  a o r t i c  rings response t o  ATP increased, whereas i n  young r abb i t s  the maximal 

re laxa t ion  was s imi l a r  both i n  ao r t a s  w i t h  and without endothelium. Relaxation t o  NaN02 

(1OpM 1mM) was reduced i n  ao r t a s  from adu l t  rabbi t s .  

These data suggest t h a t  with ageing ATP impaired re laxa t ion  is  not dependent on 

endothelium mediated mechanisms, which apparead not t o  be a l te red .  We hypotize t h a t  

functional and/or morphological va r i a t ions  mainly i n  smooth muscle might play a re levant  

role. 
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