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SUMMARY

The response of 18-hydroxy-11-deoxycorticosterone (18-OH-DOC) to insulin induced hypoglycemia

has been studied in eight normal volunteers.

Following insulin, a marked increase was observed in 18-OH-DOC which was more significant
and rapid than plasma corticosteroids but disappeared earlier. The good correlation between 18-OH-
DOC and the plasma corticosteroids pattern during hypoglycemia further demonstrated the ACTH
dependence of this compound which appears to be highly sensitive to stress.

INTRODUCTION

The enhancement of mineralocorticoids other than
aldosterone, such as 11-deoxycorticosterone (DOC)
and  18-hydroxy-11-deoxycorticosterone  (18-OH-
DOC), following stress or other stimuli has recently
being hypothesized as a cause of arterial hypertension
[1]. Taking into account the significant increase of
plasma corticosteroids after insulin administration
(2-4) and the correlation between these and 18-OH-
DOC [5], an ACTH-dependent steroid product of the
zona fasciculata of the adrenal cortex, investigations
were carried out to study the response of 18-OH-
DOC to hypoglycemic stress induced by insulin.

MATERIALS AND METHODS

Eight normal male volunteers, aged between 20 and
25 years, were studied. Insulin tolerance test was per-
formed by injecting i.v. 0.1 U of regular insulin per
kg of body weight, between 0080 and 0090. Blood
samples were collected before and 30, 45, 60 and
90 min after the injection.

18-OH-DOC was evaluated by the radioim-
munoassay method of Sulon and Sparano{6]. Normal
values are 6-15ng/dl. Plasma corticosteroids were
determined by the competitive protein binding tech-
nique of Murphy[7] (normal values are 6-18 ng/dl)
which measures cortisol, corticosterone and 11-deoxy-
cortisol.

Human growth hormone (hGH) was assayed by a
radioimmunoassay method [8] (normal values are
0.5-5 uU/ml).

RESULTS AND DISCUSSION

Following insulin injection a rapid fall in plasma
glucose to minimal values of 40-50mg/dl at either
30 or 45 min was recorded in all cases. The response

of 18-OH-DOC, plasma corticosteroids and hGH to
insulin is given in Fig, 1.

In basal conditions plasma 18-OH-DOC
(mean + S.E)) is 8.3 + 2.3 ng/dl, reaching values of
221 £ 63 (P=0.025), 382+6.5 (P <0.0005),

404 + 7.7 (P < 0.0025), 30, 45 and 60 min, respect-
ively, after insulin administration, decreasing to
11.4 + 2.7 at 90 min.

Maximum values (ng/dl) of 18-OH-DOC after insu-
lin are: 31 at 45min in case 1; 44.1 at 45min in
case 2; 28.9 at 60 min in case 3; 38.8 at 60 min in
case 4; 349 at 60min in case 5; 21.8 at 45min in
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Fig. 1. 18-OH-DOC (ng/dl), plasma corticosteroids (ug/dl),

and hGH (uU/ml) mean (+S.E.) values in eight normal

subjects, before and after 30, 45, 60 and 90 min of insulin
administration (0.1 IU/kg of body weight).
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Table 1. Individual correlation coefficients (r) with P values between plasma corticosteroids and hGH. plasma corticoster-
oids and 18-OH-DOC. and hGH and 18-OH-DOC.

Cases: 1 2 3 4 5 6 7 8
Plasma

corticosteroids 0.746 0.780 0.810 0.777 0.319 0.556 0.760 0.892
-hGH P <0.01 <0.01 <0.0t <001 >0.1 <0.1 <0.01 <0.001
Plasma

corticosteroids 0.942 0976 0.578 0.511 0.956 0.963 0.815 0.876
-18-OH-DOC P <0.001 <0.001 <0.05 =0.1 <0.001 <0.001 <0.01 <0.001
hGH- r 0.854 0.832 0.747 0.879 0.054 0.490 0.953 0.998
18-OH-DOC 4 =0.001 =0.001 <0.01 <0.001 >0.1 >0.1 =0.001 <0.001

case 6; 52.9 at 30 min in case 7 and 88.2 at 60 min
in case 8.

Similarly, plasma corticosteroids which, in basal
conditions, present values (ug/dl + S.E.) of 123 + 1.4
increase to 176 +26 (P <005, 223+21
(P = 0.0025) and to 24.5 + 2.2 (P = 0.0005) at 30, 45
and 60 min, respectively, after insulin administration.
After 90min plasma corticosteroids decrease to
17.5 + 1.5 (P = 0.01).

Finally, the basal levels of hGH (¢U/ml + S.E.) are
49 + 1.0, reaching concentrations of 223 + 49
(P < 0.0025), 31.8+54 (P<00005 269+S5.1
(P < 0.0005) and 15.1 + 3.5 (P < 0.01) at 30. 45, 60
and 90 min, respectively, after insulin injection.

Correlation coefficients with P values of 0.001 were
obtained between 18-OH-DOC and plasma cortico-
steroids (r = 0.3447) and between hGH and 18-OH-
DOC (r = 3604), whereas between hGH and plasma-
corticosteroids (r = 2108) P values of 0.05 were
obtained. When these three parameters are compared
in each single subject a good correlation is observed
in ali cases between 18-OH-DOC and plasma cortico-
steroids with the exception of case 4. Similarly,
18-OH-DOC and hGH. and plasma corticosteroids
and hGH are well correlated. with the exception of
cases 3 and 6 (Table 1).

These data further confirm the ACTH-dependence
of 18-OH-DOC [9-12] since the insulin induced
hypoglycemia is responsible for corticotropin release
[4,13]. Previous findings have in fact demonstrated
a 20-fold or even greater increase in 18-OH-DOC
after corticotropin administration [9-12] and a syn-
chronous pulsatile activity between 18-OH-DOC and
F during a 24 h study period [5].

Moreover, the present results show that the in-
crease in 18-OH-DOC is more significant and rapid
than plasma corticosteroids, disappearing at 90 min,
whereas plasma corticosteroids levels remain more
elevated.

In fact the slope of the calculated linear regression
curves for 18-OH-DOC and plasma corticosteroids
{where x = minutes and y = plasma steroid concen-
trations) are 0.5736 and 0.2108, respectively. from 0
to 60min and —0.6484 and —0.1280. respectively,
from 45 to 90 min.

Similarly, a more marked increase in 18-OH-DOC
with respect to plasma cortisol and aldosterone has

recently been observed [12] during ACTH adminis-
tration at increasing infusion rate.

In conclusion, it is evident that 18-OH-DOC is
controlled by the pituitary corticotropin and is highly
sensitive to exogenous stimuli inducing ACTH-hyper-
secretion such as hypoglycemia. Intermittent eleva-
tions of this and/or other minor mineralocorticoids
in these conditions could be, in our opinion, of some
importance, if we consider the possible role of the
minor mineralocorticoids in the pathogenesis of
essential hypertension, as suggested by Fraser et

al[1].

It remains to be established whether, and to what
extent, hGH is capabie of enhancing 18-OH-DOC
following insulin induced hypoglycemia.
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