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The presence of a natriuretic factor in mammals atria has been confirmed
by many laboratories. In addition to its natriuretic and diuretic activities,
atrial preparation of uncertain degree of purification are known to contain a
vasoactive substance. By the use of pure atrial natriuretic factor of known
amino acid sequence and its synthetic homologue we have presented strong
evidences sugdesting that natriuretic and vasoactive activities are indeed
mediated by the same peptide. As this peptide has not yet been detected in
the circulation, its actual physiological relevance remains to be elucidated.

The presence of a powerful natriuretic peptide(s) in atrial specific
granule has received ample confirmation (1-4).

Several investigators have demonstrated that in addition to this natri-
uretic material, atrial extracts contain a vasoactive substance (5, 6);
however, since crude atrial preparations were used, a clear relationship
with ANF could not be established. Using a purified material, it has been
suggested that both activities, natriuretic and vasoactive, are mediated by
the same peptide (7).

Recently, ANF has been purified to homogeneity (8) and its amino acid
sequence determined (9). The complete sequence of the longest peptide is
composed of 33 amino acids and is referred to as ANF (1-33). Furthermore,

a peptide with the amino acid sequence of native ANF was synthesized at the
Merck Sharp & Dohme Research Laboratories (9), its natriuretic activity has
been compared with native ANF of known amino acid sequence and has been found
to be similar (9). The comparative vasoactive activity between both forms is

reported here.
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METHODS

Vascular strips

Male New Zealand rabbits (1.8 - 2.0 kg) were anesthetized with sodium
pentobarbital (30 mg/kg i.v.), the renal arteries were rapidly excised, the
excess fat and connective tissue were gently trimmed off and the arterial
tissue was helically cut. Each vascular strip, 1 mm by 15-20 mm, was suspended
in a 20-m1 tissue bath containing a continuously oxygenated (95% 0, - 5% COQ)
Krebs solution at 37°C and pH 7.4. The strips were mounted between a fixed
base and a force displacement transducer (Grass, FT-03C). The contractions
were registered on a model 7 Grass polygraph.

A tension of 500-700 mg was applied to each strip. This tension was ad-
Justed and bathing fluid changed every 15 min. The strips were allowed to
equilibrate for 2 hours before the experimental procedure began.

The composition of the solution used in this study was (mmol/liter): NaC)
119; KC1, 4.7; KH,PO,, 1.8; MgSO,-7H,0, 1.17; CaCl,-6H,0, 2.5; NaHCO,, 25.0;
and dextrose, 5.5.

For each arterial strip a cumulative dose-response curve to norepinephrine
(NE) (L-Norepinephrine bitartrate, Sigma Chemicals) was constructed. Once the
standard curve was reproducible, it was repeated 5 minutes after adding into
the bath the following peptides: native ANF 3-33 (2.3 nM, n = 4), synthetic
ANF 8-33 acid (2.53 nM, n = 5), and synthetic ANF 8-33 amide (4.16 nM, n = 5).
The contraction elicited for each dose of NE is expressed as a percent of the
maximum response.

Results are expressed as means + SEM. Analysis of covariance and the
Dunnet test were used to compare multiple dose-response curves.

RESULTS

Figure 1 shows that both, synthetic and native ANF displace the NE dose-
response curve to the right (P < 0.01). This effect was more remarkable at
lower doses, where the threshold to NE was raised in the presence of ANF. No

difference was seen between native and synthetic ANF.

DISCUSSION

A vasoactive substance has been found in crude atrial preparation (5, 6)
without a clear relationship with ANF. Using a more purified ANF it was later
shown (7) that ANF itself produces a potent dose-dependent relaxant effect on
vascular smooth muscle strips contracted by either NE or angiotensin Il and a
vasodijlator effect in the isolated perfused rat kidney. In the present work,
by using pure native rat ANF with known amino acid sequence and known natri-
uretic activity (8, 9), and its synthetic homologue, we have given strong
evidence suggesting that natriuresis and vasoactivity are mediated by the

same peptide.
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Figure 1: Comparative vasoactive effect between native and synthetic ANF.

The mechanism(s) of the effect of ANF on natriuresis and vascular smooth
muscle is not well known. It seems that an inhibition of the Na-K ATPase fis
not involved (4). 1In vive, the injection of ANF increases urinary excretion
and plasma levels of cGMP. 1In v.itro, incubation of ANF with rat minced kidney
produces an increase in tissue levels of cGMP and a decrease in cGMP phospho-
diesterase (10). Nitroprusside mimicks the effect of ANF in smooth muscle (7),
suggesting again an involvement of cGMP.

It is well established that atrial receptors play an important role in
water and sodium excretion (11). The presence in the mammal atria of this
peptide with powerful natriuretic and vasodilatory effects, suggests that it
could be involved in the regulation of blood volume and vascular resistance.
However, since the release of ANF into the circulation has not yet been

demonstrated its actual physiological relevance remains to be elucidated.
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