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Effect of Blood pH on Aldosterone Secretion
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Abstract

The present investigation was carried out to elucidate whether changes in blood pH induced by
administrations of alkalinizing or acidifing agents influence aldosterone secretion. Since aldosterone
secretion is known to be regulated by various factors such as the renin-angiotensin system, adrenocor-
ticotropin (ACTH) and serum potassium level, these indices were simultaneously measured during
manipulation. Oral administration of NaHCO; (alkalinization) of 0.3 gebody weight™* resulted in a fall
of serum aldosterone with an increase in blood pH, whereas serum cortisol and plasma renin activity
remained unchanged. NH,CI ingestion (acidification) caused an elevation of aldosterone though the
increase was not significant statistically, whereas CaCO; ingestion (control) resulted in a significant fall
in serum aldosterone. In the experiment of NH,Cl ingestion, both serum cortisol and plasma renin
activity decreased significantly. These results suggest that the fall of aldosterone by alkalinization and
the rise of aldosterone by acidification are not induced by either renin angiotensin system or ACTH. On
the other hand, serum potassium level fell or rose during alkalinization or acidification. The pattern of
the change was similar to the change in proton concentration. From these results, it is concluded that
changes in blood pH seem to influence aldosterone secretion independent of renin angiotensin system and

ACTH, however, possible involvement of serum potassium concentration on aldosterone secretion can not
be denied.
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Tablel. Effect of CaCO;, NaHCO; and NH,CI
ingestion on acid-base parameters and
hormones.

before ingestion p values after ingestion

Blood pH
control 7.374 £ 0.015 NS 7394 =+ 0017
NaHCO, 7.388 £ 0.005 <0.01 7.446 L 0.023
NH,CI 7.359 £ 0.037 <0.05 7.279 =+ 0.033
Serum K (mmol 1)
contro! 393 * 0.3 NS 380 £ 037
NaHCO, 3.80 =+ 0.20 =0.06 342 =+ 033
NH,CI 393 * 034 <0.01 416 £ 036
PC (ug- dr')
control 14.2 + 38 NS 123 =+ 5.3
NaHCO, 129 * 84 NS 144 £ 53
NH,C! 139 =+ 47 <0.05 6.7 + 12
PRA (ngeml’ «hr')
controi 0.96 * 0.33 NS 135 =+ 0.71
NaHCO, 1.40 =+ 052 NS 095 =+ 057
NH,CI 157 * 0.89 <0.05 100 =+ 073
PA(pgeml')
control 117 % 12 <0.05 100 + 14
NaHCO, 149 £ 34 <0.05 89 + 17
NH,CI 155 =+ 66 =0.07 203 £ 97

Values are means = S.D
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Fig. 1. Effect of CaCO;, NaHCO; and NH,CI
administrations on blood pH and plasma
aldosterone concentration. Filled bars :
before administration. Unfilled bars :
after administration. * : p<0.05
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