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The presence of a na t r i u re t i c  factor in mammals a t r ia  has been confirmed 
by many laborator ies. In addit ion to i t s  na t r i u re t i c  and d iu re t i c  a c t i v i t i e s ,  
a t r i a l  preparation of uncertain degree of pu r i f i ca t ion  are known to contain a 
vasoactive substance. By the use of pure a t r i a l  na t r i u re t i c  factor  of known 
amino acid sequence and i t s  synthetic homologue we have presented strong 
evidences suggesting that na t r i u re t i c  and vasoactive a c t i v i t i e s  are indeed 
mediated by the same peptide. As this peptide has not yet been detected in 
the c i r cu la t ion ,  i t s  actual physiological relevance remains to be elucidated. 

The presence of a powerful na t r i u re t i c  peptide(s) in a t r i a l  spec i f i c  

granule has received ample confirmation ( I -4 ) .  

Several invest igators have demonstrated that in addit ion to th is na t r i -  

uret ic  mater ia l ,  a t r i a l  extracts contain a vasoactive substance (5, 6); 

however, since crude a t r i a l  preparations were used, a clear re la t ionsh ip  

with ANF could not be established. Using a pur i f ied mater ia l ,  i t  has been 

suggested that both a c t i v i t i e s ,  na t r i u re t i c  and vasoactive, are mediated by 

the same peptide (7). 

Recently, ANF has been pur i f ied to homogeneity (8) and i t s  amino acid 

sequence determined (9). The complete sequence of the longest peptide is 

composed of 33 amino acids and is referred to as ANF ( I -33) .  Furthermore, 

a peptide with the amino acid sequence of native ANF was synthesized at the 

Merck Sharp & Dohme Research Laboratories (9), i t s  na t r i u re t i c  a c t i v i t y  has 

been compared with native ANF of known amino acid sequence and has been found 

to be s imi la r  (9). The comparative vasoactive a c t i v i t y  between both forms is 

reported here. 

i To whom correspondence should be addressed. 
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METHODS 

Vascular s t r i p s  

Male New Zealand rabb i ts  (1.8 - 2.0 kg) were anesthet ized wi th  sodium 
pentobarb i ta l  (30 mg/kg i . v . ) ,  the renal a r t e r i es  were r a p i d l y  excised,  the 
excess f a t  and connect ive t i ssue  were gen t l y  trimmed o f f  and the a r t e r i a l  
t i ssue was h e l i c a l l y  cut .  Each vascular  s t r i p ,  1 mm by 15-20 mm, was suspended 
in a 20-ml t i ssue  bath conta in ing a con t inuous ly  oxygenated (95% 02 - 5% CO 2) 
Krebs so lu t i on  at 37°C and pH 7.4. The s t r i p s  were mounted between a f i xed  
base and a force displacement t ransducer (Grass, FT-03C). The cont rac t ions  
were reg is te red  on a model 7 Grass polygraph. 

A tension of  500-700 mg was appl ied to each s t r i p .  This tension was ad- 
jus ted and bathing f l u i d  changed every 15 min. The s t r i p s  were al lowed to 
e q u i l i b r a t e  fo r  2 hours before the experimental procedure began, 

The composit ion of  the so l u t i on  used in t h i s  study was (mmo l / l i t e r ) :  NaCI 
119; KCI, 4.7; KH2PO 4, 1.8; MgSO4.7H20, 1.17; CaCI2.6H20, 2.5; NaHCO 3, 25.0; 
and dextrose,  5.5. 

For each a r t e r i a l  s t r i p  a cumulat ive dose-response curve to norepinephr ine 
(NE) (L-Norepinephr ine b i t a r t r a t e ,  Sigma Chemicals) was constructed.  Once the 
standard curve was reproduc ib le ,  i t  was repeated 5 minutes a f t e r  adding in to  
the bath the f o l l o w i n g  pept ides: na t ive  ANF 3-33 (2.3 nM, n - 4) ,  syn the t i c  
ANF 8-33 acid (2.53 nM, n = 5), and syn the t i c  ANF 8-33 amide (4.16 nM, n = 5). 
The con t rac t ion  e l i c i t e d  fo r  each dose of NE is expressed as a percent of the 
maximum response. 

Results are expressed as means ± SEM. Analys is  of  covariance and the 
Dunnet tes t  were used to compare m u l t i p l e  dose-response curves. 

RESULTS 

Figure 1 shows tha t  both, syn the t i c  and nat ive  ANF disp lace the NE dose- 

response curve to the r i g h t  (P < 0.01).  This e f f ec t  was more remarkable at 

lower doses, where the threshold to NE was ra ised in the presence of ANF. No 

d i f f e rence  was seen between na t i ve  and syn the t i c  ANF. 

DISCUSSION 

A vasoact ive substance has been found in crude a t r i a l  preparat ion (5, 6) 

w i thou t  a c lear  r e l a t i o n s h i p  w i th  ANF. Using a more p u r i f i e d  ANF i t  was l a t e r  

shown (7) tha t  ANF i t s e l f  produces a potent dose-dependent re laxan t  e f f ec t  on 

vascular  smooth muscle s t r i p s  contracted by e i t h e r  NE or ang io tens in  I I  and a 

vasod i l a to r  e f f e c t  in the i so la ted  perfused ra t  kidney. In the present work, 

by using pure na t ive  ra t  ANF w i th  known amino acid sequence and known n a t r i -  

u r e t i c  a c t i v i t y  (8, 9),  and i t s  syn the t i c  homologue, we have given strong 

evidence suggesting tha t  n a t r i u r e s i s  and v a s o a c t i v i t y  are mediated by the 

same pept ide. 
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Figure l :  
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Comparative vasoactive effect between native and synthetic ANF. 

The mechanism(s) of the e f fec t  of ANF on na t r i u res i s  and vascular  smooth 

muscle is not well known. I t  seems that  an i n h i b i t i o n  of the Na-K ATPase is 

not involved (4). I n  u i v o ,  the i n j ec t i on  of  ANF increases ur inary  excret ion 

and plasma leve ls  of cGMP. I n  u~Oto, incubat ion of ANF with ra t  minced kidney 

produces an increase in t issue leve ls  of cGMP and a decrease in cGMP phospho- 

diesterase ( lO).  Ni t roprusside mimickm the e f f ec t  of ANF in smooth muscle (7) ,  

suggesting again an involvement of cGMP. 

I t  is wel l  establ ished that  a t r i a l  receptors play an important ro le  in 

water and sodium excret ion ( l l ) .  The presence in the mammal a t r i a  of th i s  

peptide with powerful n a t r i u r e t i c  and vasod i la to ry  e f f ec t s ,  suggests that  i t  

could be involved in the regulat ion of blood volume and vascular res is tance.  

However, since the release of ANF into the c i r c u l a t i o n  has not ye t  been 

demonstrated i t s  actual phys io log ica l  relevance remains to be e luc idated.  
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