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There is a large body of evidence to indicate
that adrenal steroids decrease distal renal tubular
reabsorption of water. A popular view is that this
effect may be due to antagonism of the action of
vasopressin on the renal tubules (1), but others
(2) have postulated that corticoids may exert a di-
rect effect on permeability of the renal tubular
cells to water. Recent studies in patients with
combined anterior and posterior pituitary insuffi-
ciency (3) suggested that adrenal steroids increase
free water excretion by suppressing release of
vasopressin from hypothalamic portions of the
neurohypophysis. Further investigation of this
preliminary hypothesis in normal subjects and in
patients with Addison's disease forms the basis of
this report.'

MATERIALS AND METHODS

Studies of water excretion were performed in 8 indi-
viduals with apparently normal adrenal and pituitary
function and in 3 patients with Addison's disease.
Fluids were withheld after 10 p.m. and all subjects ab-
stained from smoking on the morning of study. Each
subject was given a light breakfast including 90 ml of
fruit juice at 7 a.m., followed by 1.0 to 1.5 L tap water
by mouth at about 8 a.m. Three of the normal subj ects
(depicted in Figures 1 and 3) were laboratory person-
nel who continued their duties throughout the study and
collected voided urine specimens at 15-minute intervals
until diuresis subsided.

The remaining normal subj ects and the 3 patients
were recumbent during study and maintained in a con-
stant state of hydration by administration of tap water
orally or of 5 per cent dextrose and water intravenously
at a rate equal to urine flow. Urine was collected at 15

* Supported in part by grants from the National Heart
Institute (H2106 and H2850), the Louisiana Heart As-
sociation, and the Upjohn Company.

t Research assistant on Grant H2106, National Heart
Institute, Bethesda, Md.

1 Portions of these studies have been reported previ-
ously (4-7).

to 30 minute intervals by spontaneous voiding in 5 sub-
jects and through an indwelling urethral catheter in 3.

The effect of adrenal steroids on the antidiuretic re-
sponse to nicotine was evaluated in all subjects. Nico-
tine was administered by vigorous inhalation of cigar-
ette smoke in 3 normal subjects and by intravenous in-
fusion of solutions of nicotine salicylate (8) or nicotine
bitartrate 2 in the remainder. Some subjects subse-
quently received Pitressin 3 (vasopressin) and 3 per cent

TABLE I

Effect of nicotine on renal function in normal subject (P.B.)
and the action of adrenal steroids thereon *

Study Uosmt CH2ot Co.-M Cul

mOsm/kg ml/min ml/min mi/min
Conitrols

I§ 83 7.4 3.2 132
II§ 77 8.7 3.0 127

Nic. 3.5 214 1.7 5.9 133
4.0 243 0.4 3.9 130
5.0 488 -1.4 3.8 115

F1-F¶
§ 44 15.3 2.2 131

Nic. 3.011 45 13.3 3.1 129
4.5 178 2.1 3.2 120

DCA**
§ 77 8.8 3.1 123

Nic. 3.011 75 10.0 3.7 120
4.0 112 8.6 4.2 119
4.5 86 9.0 3.6 115

* Constant water load of 1.0 L maintained throughout
each study.

t Minimum Uosm and maximum CH,O during water
diuresis; maximum Uosm and minimum CH,O following
administration of nicotine.

I Mean values for entire periods of water diuresis and of
nicotine antidiuresis.

§ Values observed during water diuresis.
II Milligrams of nicotine i.v.
¶ 1.0 mg fluorocortisol by mouth every 6 hours for 2 days

prior to study.
** 10 mg DCA im. 12 hours before and 5 mg 2 hours

prior to hydration.
2 Supplied through the kindness of Dr. R. C. Hockett,

Tobacco Industry Research Committee, New York, N. Y.
3 Supplied through the courtesy of Dr. J. E. Gajewski,

Parke, Davis & Co., Detroit, Mich.
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FIG. 1. ANTIDIURETIC RESPONSETO CIGARETTE SMOKINGIN TWONORMALSUBJECTS.
1.0 L water imbibed at zero time. Both subjects smoked the designated number of
cigarettes (C) at 45 minutes, as indicated by the arrows. The solid line depicts the
curve of water diuresis in one control study.

400 PS. 40P . NaCl solution intravenously according to a described

technic (8).
Urinary and serum concentrations of Na and K were

measured with a Baird flame photometer, total solute

300
concentration by freezing point depression with a Fiske
osmometer, and creatinine by a modification of the Jaffe
reaction (9). Free water clearance (CH20) and osmolal
clearance (C.8m) were calculated using the formulas of

Urinary tontrol Wesson and Anslow (10). The renal tubular action of
Osmolality 200 * after DCA endogenous and exogenous vasopressin was estimated from
mOsm./Kg. a * after FL.F acute changes in urinary osmolality (Uo.m) and CH20 (8).

The duration of the antidiuretic response (i.e., interval
from inj ection of vasopressin or onset of endogenous

100 . ° vasopressin antidiuresis to return of CH2o and Uoam to

Z ; o pre-injection levels) was also utilized as an index of the
0

A renal response to vasopressin and of the magnitude of
endogenous vasopressin release.4

The Addisonian patients had been treated with 25 mg

2 4 5 of cortisone acetate by mouth daily, which was with-

Nicotine mg. I.V. 4 The duration of antidiuresis has been shown to bear

FIG. 2. EFFECT OF ADRENALSTEROIDS ON ANTIDIURETIC a linear relationship to the log-dose of vasopressin (11),
RESPONSETO NICOTINE IN A NORMALSUBJECT. Studies which provides a means of quantitating vasopressin re-

performed during sustained hydration of 1.0 L. Data lease and assessing the renal effects of the hormone.
obtained from two separate control studies and one study
each with intramuscular desoxycorticosterone acetate on the horizontal scale represent minimum Uo.m ob-

(DCA) and oral fluorocortisol (Fl-F). Points at zero served prior to administration of nicotine intravenously.
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FIG. 3. EFFECT OF ADRENALSTEROIDS ON ANTIDIURETIC RESPONSETO NICOTINE IN NORMALSUBJECTS. 1.0 L
water imbibed at zero time. Steroids administered orally 2 hours prior to study.

held as specified. Two patients required monthly in-
jections of desoxycorticosterone trimethylacetate in doses
of 37.5 and 50 mg, respectively, to maintain normal salt
balance, but the third patient was maintained in good
health with cortisone and a liberal salt intake only.

RESULTS

1. Reproducibility of the antidiuretic effect of
nicotine. The antidiuretic effect of nicotine (ciga-
rette smoking) was found to be fairly reproduci-
ble in two normal subjects (Figure 1) and, in one
subject so studied, the duration of antidiuresis
appeared to be related to the dose of nicotine. A
third normal subject received repeated injections
of nicotine intravenously at increasing dose levels
in two control studies performed during constant
water diuresis (control studies, Figure 2 and
Table I). Although this subject was a "heavy"
smoker and had an unusually high threshold for
nicotine antidiuresis, the magnitude of the anti-
diuretic response showed a close relationship to
the administered dose of nicotine. A slight to

moderate increase in Cosm and no change in cre-
atinine clearance, (Cer), except for a slight fall
with 5.0 mg nicotine, were observed during the
periods of antidiuresis (Table I).

Approximately equal antidiuretic responses to
repeated injections of 1.5 mg of nicotine were ob-
served in one patient with Addison's disease, and
5 mg Regitine (phentolamine) administered in-
travenously several minutes prior to one injection,
did not alter the antidiuretic effect in any way.

2. Effect of glucocorticoids in normal subjects.
Cortisone, cortisol and prednisolone administered
orally 1 to 2 hours prior to standard hydration
(Figures 3 and 4) or intravenously during sus-
tained diuresis (Figures 5 and 6) resulted in sup-
pression or complete inhibition of the antidiuretic
response to previously effective doses of nicotine
in each of six normal subjects. The antidiuretic
effects of vasopressin and hypertonic saline were
not similarly influenced by these steroids (Fig-
ures 5 and 6).
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FIG. 4. EFFECT OF CORTISONE ON NEUROHYPOPHYSEALFUNCTION. Sustained hydration of
1.5 L; Pit.mU. =milliunits vasopressin (Pitressin) i.v.
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FIG. 5. EFFECT OF ADRENAL STEROIDS ON NEUROHYPOPHYSEATFUNCTION. Sustained hydratiotn of 1.3 L.
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The inhibitory effect of glucocorticoids on nico-
tine antidiuresis was frequently preceded by and
associated with increases in peak CH2o and con-
comitant decreases in minimum Uosm, indicative of
enhanced water diuresis despite conditions of con-
stant hydration.

There were only slight changes observed in
Cosm during these same periods in three subjects
(Figure 3), but in one (M.R., Figure 4), a
marked increase in COsm accompanied the profuse
free water diuresis. In the subjects given steroids
intravenously (Figures 5 and 6), the depressed
rates of Na and total solute excretion resulting
from previous Na-retaining steroid therapy were
not altered following glucocorticoid administra-
tion, yet enhanced CH90 was observed in one
(Figure 5) and inhibition of nicotine antidiuresis
was clearly apparent in both.

Acute decreases in Ccr were observed during the

J.S. 40'

Nicotine rmnV. FL-Fmg

LO 2.0 3.0 50

+101

CHIO +

mL/mm. 3 ||

Cosm 1

UNe 20O T ~ z

pLEqAWn. 1°3
E 0 60 120 ISO

MINUI

FIG. 6. EFFECT OF FLUOROCORTISOLON Al
tained hydral

antidiuretic responses to nicotine, vasopressin and
hypertonic saline in several control studies and
were less apparent for similar periods in steroid
studies. Since sudden changes in urinary flow
result in unavoidable errors in calculation of clear-
ances, mean Ccr values were determined for each
period to include the time from onset of oliguria
to the return of water diuresis. These values
were compared with the mean Cer observed dur-
ing water diuresis in each study as well as for
similar periods in control and steroid studies.

Nicotine produced an average change in mean
Cer of - 2 per cent in four control studies and
+ 1 per cent in four steroid studies. Vasopressin
resulted in an average fall in mean Cer of 7
and 10 per cent, and hypertonic saline a de-
crease of 24 and 26 per cent, respectively, in two
control and in two steroid studies, but the ob-
servations were too few for valid conclusions.

normal subject

Nic. LV.

2-0 4.0

1 ~~~~~3.0

Ja 3.0 Osmold
2.0 U/P
21.0

.0

fl 200

Ccr.
1 ; PZ ,~~~~ooCnt/nin.

.Eq/min.
240 3bD 360

TES

.NTIDIURETIC RESPONSETO NICOTINE. SUS-
tion of 1.0 L.
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FIG. 7. EFFECT OF ADRENALSTEROIDS ON ANTIDIURETIC RESPONSETO NICOTINE. Sustainied hydration of 1.0 L;
YF = prednisolone.

Steroid therapy by itself resulted in an average

increase in Ccr of only 3 per cent in the four sub-
jects studied.

3. Effect of fluorocortisol (Fl-F) in normal sub-
jects. Two subjects showed depression of the
antidiuretic effect of nicotine with administration
of Fl-F (Table I, Figures 2 and 7). However,
this steroid enhanced the antidiuretic response to
a standard dose of nicotine in a third subject
(Figure 5) and actually decreased the effective
antidiuretic dose of nicotine in another (Figure
6). In the latter subject, the toxic effects of nico-
tine on the central nervous system (dizziness,
nausea) were also markedly accentuated.

Marked Na retention, associated with a de-
crease in minimum Uosm during diuresis was ob-
served in three of these subjects. A distinct in-
crease in C112o was apparent, however, only in the
one subject wlho showed the nmost pronotunced
suppression of nicotine effect (Table I).

Acute changes in Cer were also evident with
administration of nicotine in several of these stud-
ies. Calcuilation of mean Ccr values as previously

described, however, revealed average decreases of
only 6 and 4 per cent, respectively, for control
and steroid studies, and the steroid itself pro-

duced only a slight rise of 7 per cent in mean C.r

in comparison to control diuresis values.
4. Effects of DCA in normiial subjects. Large

doses of DCAadiministered prior to constant hy-
(lration resulted in marked Na retention and sup-

pression of nicotine antidituresis in two subjects
(Table I, Figures 2 and 7). Although the onset
of water diuresis was more rapid in both, C,12O
was increased only in Subject J.C., who also
showed a definite fall in total solute excretion.
Changes in mean Ccr during nicotine antidiuresis
equalled - 11 and - 14 per cent in the control
studies and + 2 and - 6 per cent in the DCA
studies.

5. Effect of glucocorticoids in Addison's disease.
Control studies performiied in three patieints with
Addison's disease off cortisone therapy for pe-

riods of 1 to 3 days revealed relatively normal
patterns of water diuresis in two patients (Fig-
ures 8, 9 and 10) and marked depression of din-

CH1O
mi./min.

Cosm

mi./min.

UN,
LEq/nin,

U
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resis in a third (Figure 11). One of the former
patients evidenced a normal antidiuretic response
to nicotine (Figure 8), but the other showed in-
creased sensitivity of the neurohypophysis to stim-
uli, with definite "neural" stimulation of vasopres-
sin release apparent with as little as 0.5 mg nico-
tine (Figure 9) as well as with a relatively trivial
painful stimulus elicited by manipulation of an in-
dwelling intravenous needle (Figure 10). Sensi-
tivity of the osmotic control of vasopressin release
was also apparent in this patient, as evidenced by
a substantial antidiuretic response with adminis-
tration of as little as 5 ml of 3 per cent NaCl per
kg (Figure 10); however, the antidiuretic effect
of vasopressin was found to be within normal
limits (Figure 9). The patient with the de-
pressed diuresis showed a prolonged antidiuretic
response to 0.5 mg nicotine associated with a rise
in Uosm only to the isosmotic level.

Twenty-five to 50 mg cortisone administered
by mouth within several hours of hydration re-
sulted in greater urinary hypotonicity, enhanced

free water diuresis, and depression of the anti-
diuretic effect of nicotine in each patient (Figures
8, 11 and 12). Intravenous administration of 25
mg prednisolone, a glucocorticoid four to five
times more potent than cortisone, resulted in
much higher levels of water diuresis and greater
suppression of the antidiuretic effect of nicotine
than had been observed with similar doses of oral
cortisone in two patients (Figures 8 and 11).
The antidiuretic effects of vasopressin and hyper-
tonic saline were essentially unaltered by cortisone
therapy in one patient so studied (Figure 12).

A substantial increase in Na and total solute
excretion accompanied the enhanced water diu-
resis observed during cortisone therapy in two
patients (Figures 8 and 12). Mean Ccr showed
a substantial decrease of 35, 39 and 48 per cent
with administration of nicotine, vasopressin and
hypertonic saline, respectively, during the con-
trol studies in Patient M.R. (Figures 9 and 10).
Less pronounced decreases of 14, 26 and 33 per

LD. 3S8

Off Cortisone 24 hrs.

Nicotine
1.0 mO

I

Cortisone 25mg. minus 75 min.

Nicotine, Ing. A'F 1)1
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I I I I

Nicotine, mg.
1.5 2.

I I
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FIG. 8. EFFECT OF ADRENALSTEROIDS ON NICOTINE ANTIDIURESIS IN ADDISON'S DISEASE.
Sustained hydration of 1.0 L; Reg. = phentolamine (Regitine) i.v.
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A.R. 59:
Off Cortisone 3 Days
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FIG. 9. ANTIDIURETIC EFFECT OF NICOTINE AND VASOPRESSIN IN
Sustained hydration of 1.2 L.

cent, respectively, al)peare(l dturing the study with
cortisone (Figure 12).

DISCUSSION

These studies have shown fairly consistent ef-
fects of cortisol-like steroids on water metabo-
lismii in man; these include shortening of the de-
lay tinme in onset of water diuresis, greater dilu-
tion of the turine, and increased free water excre-
tion 1)oth in normal and Addisonian stubjects stud-
ied tinler conditions of standard hydration (Table
II). Siimiultaneously, the glucocorticoids consist-
entlv elevated the threshold( (lose of nicotine for
stinmitilation of vasopressin release. The neuro-
hypophyseal response to incltdced hypertonicity
ani(l the anti(lituretic effect of exogenouts vasopres-

SO

Osmolal

U/P

Ccr
ml./min.

UKV

oEq/min.

ADDISON'S DISEASE.

sin, however, were not suppressed by steroids or
masked by the sodiuim and solute diuresis which
occasionally occturred with gltucocorticoid admliinis-
tration.

There is good evidence that nicotine stimulates
release of vasopressin from the neurohypophysis
(12), probably by an acetylcholine-like action of
the drug (13) 5 on the supraoptic neurones of the

5 The fact that vasopressin release with nicotine was
apparent in three patients with primary adrenocortical in-
sufficiency, who often demonistrate atrophy or destruction
of the adrenal meedullae as wvell, suggests that the ainti-
(liuretic action of nicotine in man is not mediated through
release of epinephrine. The failure of phentolamine to
suppress nicotine antidiuresis in one patient was evi-
dence against an effect of circulating symnpathomiimietic
amines on neurohypophyseal secretioni.
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llyl)othalamlls, restilting in release of vasopressin
stored in the posterior lobe of the pittiitary body
into the systemic circulation.

Hypertonicity of the body fluids also promotes
release of vasopressin (14), but there are some
studies in man (15) and dog (16), and theoreti-
cal considerations (17) to suggest that the osmo-
regulatory response may not be miiediated through
the samiie pathway-s to the neurohypophysis as
nicotine.

The results of the present sttudy are compatible
with the hypothesis that glucocorticoids suppress
the response of the supraoptic neurones of the

hypothalamus to ineuiral stimltili without altering

the osmilotic conitrol of vasol)ressin release. Cor-
roborative evidence for inhibitory actions of glu-
cocorticoids on hypothalamic neurosecretion is
their rapid effect on ACTH release (18), which
may be through suppression of secretion of corti-
cotropin-releasing factor from the hypothalamus
(19).

Since prelimiiinary publication of portions of
these data (4-7), Gaunt, Lloyd and Chart (20)
reported an increase in neurosecretory material
in the posterior pituitaries of rats treated with
cortisol, compatible with a suppressive action of

A.R. 59t
Off Cortisone 3 Days

Pain 3%NaCI
300ml l.V.

4

, %

.' %L,I *%

f7
60 io 240

-200

Ccr
ml./min.

250 UKV

ALEq/min.
-0 *--

MI N U T E S
FIG. 10. EFFECT OF PAIN AND HYPERTONICSALINE ON VASOPRESSINRELEASE

IN ADDISON'S DISEASE. Sustained hydration of 1.2 L.
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FIG. 1 1. EFFECT OF AI)RENAL STEROIDS ON NICOTIN E ANTIDIURESIS IN ADDISON'S DISEASE. Sustainied
hydration of 1.0 L.

this steroid on vasopressin release, and MIcCann,
Fruit and Fulford (21), andl de Wied and Mirsky
(22) have shown that glucocorticoids rapidly
block the antidiuretic response to nicotine and to
other stressful stimuli in the rat. These re-

sults providle experimental evidence from other
laboratories to corroborate our findings in ml-an.

These studies suggest a possible explanation for
the abnormial water diuresis of adrenocortical in-
sufficiency which is related to an antidiuretic
mechanismii not under the control of extracellular
fluid osm-iiotic pressure (23). The neurohypophy-
sis probably is overly sensitive to stimuli in the
absence of glucocorticoids, and increased sensi-
tivity to the antidliuretic effects of nicotine has
been demonstrated previously in hypophysecto-
mized patients (24) and in patients with spon-

taneous pan-hypopituitarism (3, 25) as well as in
the Addisonian subjects in this report. Many
studies have shown that neural and vascular
(ischemic) stimuli readily supersede the rela-
tively weak inhibitory effect of plasma hypotonicity
on vasopressin release (17). An inhibitory effect

of glucocorticoi(ds on the responsixveness of the su-

praoptic nuclei to suclh stimuli may normalize
neurohvpophyseal function andI periimit adequate
suppressioni of vasopressin release from the pos-
terior lobe by hemiiodiltution and a normal diuretic
responise to hydration. The observations of Porter
(26) that adrenal steroids suppress both spon-

taneous electrical activity and the excitatory ef-
fects of epinephrine on the hypothalamus in adre-

nalectomized monkeYs provides some experimental
evidence for this theory.

The fact that normal subjects demonstrate simili-
lar supl)ression of neurohlypophyseal response to
nicotine with steroid therapy, usually associated
wvith enhanced free water diuresis exceeding previ-

ously established maxima, suggests that vaso-

pressin secretion miay not be inhibited completely
by water administration even in normal man.

This possibility interjects a cautious note in the
interpretation of studies performed during water
diuresis based upon the assumption that circulat-
ing vasopressin has been completely removed from
the experimental protocol.

P.M. 604'

C

[

C
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AR. 59,

50 mg Cortisone minus 120 min.
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FIG. 12. EFFECT OF CORTISONEON NEUROHYPOPHYSEALFUNCTION IN ADDISON'S
DISEASE. Sustained hydration of 1.2 L.

The observation of a dual action of fluorocorti-
sol on vasopressin release mechanisms was of par-

ticular interest. This steroid is as potent as al-
dosterone in its effect on mineral metabolism, but

also possesses greater glucocorticoid effects than
aldosterone (27), which could result in a cortisol-
like action on neurohypophyseal secretion. The
occasional enhancement of the neurohypophyseal

TABLE II

Summary of effects of adrenal streoids in normal and Addisonian subjects *

Nicotine
CH,O Uosm Cosm thresholdt

No. of--
Group Steroid studies Inc. Decr. Same Inc. Decr. Same Inc. Decr. Same Inc. Decr. Same

Normal F 6 6 0 0 1 4 1 3 2 1 6 0 0
subjects Fl-F 4 1 2 1 0 2 2 0 4 0 2 1 1

DCA 2 1 0 1 0 1 1 1 1 0 1 0 1

Addison's F 5 5 0 0 1 4 0 2 2 1 4 0 0
disease

* F = cortisol-like steroids, Fl-F = fluorocortisol, DCA = desoxycorticosterone acetate, inc. = increase,
decr. = decrease.

t Nicotine threshold refers to the dose of intravenous nicotine required to produce an unequivocal decrease in CH20
and rise in Uos..
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responise to nicotilne by Fl-F, however, suggests
that potent miineralocorticoi(ls actuially miiay in-
crease the sensitivity of vasopressin release mecha-
nisms in some instances, an action which may be
of fundamental importance in the endocrine regu-
lation of the volume and tonicity of the body fluids.
The observation that DCA exerted a glucocorti-
coid-like action on neurohypophyseal function in
two normal subjects is difficult to explain within
the framework of this hypothesis. Since both
subjects showed simiilar responses to Fl-F, and
since DCA is known to produce extremely vari-
able effects on electrolyte and water metabolism in
normal subjects, similar variability in the action
of mineralocorticoids on neurohypophyseal func-
tion in normal man slhould not be too surprising.

There is ample evidence to show that nmarked
alterations in total solute excretion mask the ac-
tion of vasopressin on renal tubular reabsorption
of water. Although increased sodium and total
solute excretion were occasionally observed with
administration of cortisol-like steroids in this
study, there were sufficient data showing defi-
nite suppression of nicotine antidiuresis during
periods of constant sodium and total solute excre-
tion, without apparent alteration in the intensity or
duration of the antidiuretic response to hypertonic
saline or exogenous vasopressin, to corroborate
the conclusion that the glucocorticoids suppress
nicotine-induced vasopressin release. Further sub-
stantiation of this conclusion was apparent in sev-
eral studies in which marked and sustained so-
dium retention was produced initially by a potent
mineralocorticoid following which glucocorticoid
administration clearly suppressed nicotine antidiu-
resis without altering the depressed rates of so-
dium and solute excretion or the effects of hyper-
tonic saline and vasopressin.

The hypothesis that glucocorticoids suppress
vasopressin release does not deny other possible
actions of adrenal steroids on water diuresis, such
as that associated with increases in renal hemo-
dynamics (28), but only slight effects of steroids
on glomerular filtration rate (Ccr) were observed
in this study. The acute decreases in Cer fre-
quently apparent in this study during nicotine anti-
diuresis suggest a possible effect of nicotine on the
vascular system and the renal circulation which
could explain the increased tubular reabsorption
of water without implicating a role of vasopressin

release in this phlenolmienon. However, mieani cre-
atiniine clearances for the entire periods of nico-
tine antidiuresis were found to be relatively con-
stant except in one patient with Addison's disease,
and this lack of effect of nicotine on glomerular
filtration rate has also been observed by others
(29).

A conclusion that the adrenal steroids exert
a direct effect on permeability of renal tubular
cells to water (2) also would have been tenable
in interpretation of our data if studies of neuro-
hypophyseal function had not been performed si-
mnultaneously with measurements of free water
clearance. The definite association betwveen acute
increases in free water excretion and marked al-
terations in neurohypophyseal secretory mecha-
nisms provides circumstantial evidence to favor
a causal relationship between the two phenomena.
Further clarification of this hypothesis must await
actual measurement of vasopressin levels in the
plasma during adrenal steroid administration.

SUMMARY

The effect of various adrenal steroids on stand-
ard water diuresis and on the antidiuretic re-
sponse to vasopressin, nicotine and hypertonic sa-

line has been evaluated in normal and in Addi-
sonian subjects. Glucocorticoids regularly suppress
the neurohypophyseal response to intravenous
nicotine without altering release of vasopressin
produced by infusion of hypertonic saline or
the antidiuretic effects of exogenous vasopressin.
In several instances the salt-retaining hormone,
fluorocortisol, has been shown to sensitize the
response of the neurohypophysis to nicotine.

The data suggest that glucocorticoids enhance
water diuresis in normal and in Addisonian sub-
jects by inhibiting the hypothalamic control of
vasopressin release, rather than by competition
with vasopressin at the renal tubular level.
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