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In 1918 von Hann (1) suggested, as a result
of her post mortem studies in man, that destruction
of the posterior pituitary caused diabetes insipidus
only if significant portions of the anterior pituitary
gland remained intact. This observation has been
supported by other workers who noted that in ex-
perimental diabetes insipidus, destruction of the
anterior pituitary resulted in decrease in the poly-
uria and polydipsia (2-7).

In 1935 Mahoney and Sheehan (8) showed
that experimental diabetes insipidus in the dog can
be ameliorated by thyroidectomy and the polyuria
can be reestablished by thyroid feeding. Fisher,
Ingram and Ranson (9) confirmed this result in
experimental diabetes insipidus as have others (6,
7, 10-14). Similar relationships for adrenal corti-
cal activity to the diabetes insipidus state have
been claimed (15, 16) and much has been said
regarding the diuretic action of adrenal hormones
(16, 17). It should be stressed that all this work
was done on animals in which the degree of poly-
uria and polydipsia was the sole criterion of the
diabetes insipidus state.

This study was done on a patient who had, in
addition to well documented neurohypophyseal in-
sufficiency, evidence of some concomitant anterior
pituitary failure. The purpose of this paper is to
reemphasize the physiological defect in diabetes
insipidus; and to study its relationship to solute
loading, thyroid, adrenal, and anterior pituitary
function. The findings clearly show that poly-
uria and polydipsia are not necessary accompani-
ments of insufficiency of the supraopticohypophy-
seal system and suggest that the anterior pituitary,
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adrenals, and thyroid do not produce hormones
which possess direct diuretic actions.

METHODS

Balance studies were conducted on the Metabolism
Ward of the Massachusetts General Hospital (18).
Urine collections were made in 24-hour periods. All
bloods were drawn in the fasting state before breakfast
except the second sample taken during each dehydration
period, which was taken just prior to lunch.
Serum sodium concentrations were done in duplicate

by the method of Butler and Tuthill (19). Serum and
urine total solute concentrations were determined by the
freezing point method utilizing an electrical resistance
thermometer apparatus described by Crawford and his
associates (20). The apparatus was standardized with
sodium chloride solutions of known concentration. The
assumption was made, for convenience of expression, that
the sodium chloride was totally dissociated and the re-
sults were expressed as milliosmols per liter. More cor-
rectly, total solute concentration should be expressed as
the concentration in millimols of sodium chloride which
produces an equivalent depression of the freezing point.
This expression is simply obtained by dividing the re-
ported concentration in milliosmols by 2. All sera were
measured without dilution while urines were diluted, only
when necessary, into the range of 100 to 300 mOsm. per
liter. This dilution of the urine, by changing the activity
coefficients of certain solutes, introduces a slight error
which does not affect our interpretations.
Serum and urine potassium and urine sodium were

measured with an internal standard flame photometer
(21). Serum and urine chlorides were done by the method
of Wilson and Ball (22); serum carbon dioxide content, by
the method of Van Slyke and Neill (23); serum and
urine non-protein nitrogen, by the method of Folin (24);
basal metabolic rate, by the closed circuit method of Bene-
dict and Roth (25); renal clearances according to the
procedures outlined by Goldring and Chasis (26).

CASE HISTORY

Mrs. A. J. (M.G.H. 606322) was a 26-year old white
woman first seen by Dr. Fuller Albright in January, 1948,
at which time she complained of polyuria and polydipsia
of two and one half years duration. Symptoms had
started during her only pregnancy which terminated in a
normal delivery. Urine volumes of 8 liters per day were
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noted. Amenorrhea and weight gain of 20 pounds were
present over the past 10 months. Her history was other-
wise negative and her physical examination was entirely
negative except for very slight obesity.

Laboratory studies revealed persistently dilute urines
having specific gravities of 1.003 to 1.005 but showing no
other abnormalities. Urine culture was negative. Serum
sodium, chloride, cholesterol, calcium, phosphorous, non-
protein nitrogen and blood sugar were normal. The
urine follicle-stimulating-hormone assay (27) was weakly
positive for 6 mouse units per 24 hours at this time.
The hypertonic saline test (28) was positive for neuro-
hypophyseal insufficiency and her urine concentration
showed a normal response to pitressin. X-ray examina-
tion of the bones revealed a rarified area in the left
parietal region measuring 2.2 by 2.5 cm. Biopsy of this
area was unsuccessful. A presumptive diagnosis of
eosinophilic granuloma as the underlying cause of the
diabetes insipidus was made. She completed a first course
of x-ray therapy to the pituitary region of lOO1y on June
29, 1948. She was placed on a weight reduction diet and
given posterior pituitary extract by nasal insufflation for
control of the polyuria.
During the remainder of 1948 and most of 1949 she

got along well though she had no menses. She reduced
her weight to 110 pounds. However, in December, 1949
she was readmitted to the Hospital with the complaints
of anorexia, loss of thirst and of polyuria, and marked
drowsiness for the preceding six weeks. Examination
revealed only a very lethargic patient with a poor mem-
ory for recent events who frequently fell asleep during
meals or visits. Posterior pituitary extract was with-
drawn without recurrence of polyuria or polydipsia.
Urine volumes as low as 800 ml. in 24 hours were recorded
in the Hospital when no posterior pituitary extract was
given, volumes certainly not likely to suggest posterior
pituitary insufficiency! A second course of x-ray therapy
of 1000f to the pituitary region was completed in Feb-
ruary, 1950.

This spontaneous disappearance of polyuria and poly-
dipsia was reminiscent of the amelioration of experimental
diabetes insipidus in animals when the anterior pituitary
is destroyed. Hence a survey of the patient's endocrine
status was made to evaluate anterior pituitary function
with the following results:

1. Amenorrhea with urine Follicle Stimulating Hor-
mone (27) negative for 3 mouse units on April 17, 1950.

2. Loss of axillary and pubic hair in the past few months
with urinary 17-ketosteroid excretions (29) of 0.0 mgms.
per 24 hours on February 14, 1950, 0.4 mgm. per 24
hours on March 10, 1950 and 1.6 mgm. per 24 hours on
September 24, 1950.

3. Epinephrine-eosinophile response (30) of -33 per
cent on March 27, 1950.

4. Coldness and dryness of the skin and "myxedema-
tous" reflexes (slow relaxation phase) the past year with
failure to perspire the past summer. Serum protein-
bound iodine (31) was 1.9 gamma per cent on September
25, 1950 and 2.6 gamma per cent on November 2, 1950.

The basal metabolic rate was found to be - 29, -33 and
-30 per cent on November 1, 2, and 3 respectively.

5. The insulin tolerance test (32) on two occasions
was found to be essentially normal.

Hence the preponderance of evidence indicates that
the patient had partial, but not complete, anterior pituitary
failure as well as the previously known deficiency of
neurohypophyseal function.

RESULTS

A. Urine concentration

The disappearance of polyuria in association with
evidence of anterior pituitary failure in this pa-
tient with neurohypophyseal insufficiency, brings
up the question of what has happened to the re-
nal concentrating ability. Has the polyuria disap-
peared because of a return of concentrating ability
by the kidney when anterior pituitary as well as
neurohypophyseal influences are withdrawn?
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FIG. 1. THE EFFECT ON URINE AND SERUM TOTAL
SOLUTE CONCENTRATION OF Two 14-HOUR PERIODS OF

WATER DEPRIVATION
In spite of marked dehydration, indicated by the high

serum total solute concentration, the urine remains very
dilute, distinctly hypotonic to the serum. The serum Na
concentration rose to 173 mEq./L. in the second dehydra-
tion period. This inability to elaborate a concentrated
urine, in spite of an increased effective total solute con-
centration of the extracellular fluid, is the physiological
defect which characterizes neurohypophyseal insufficiency.
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In Figure 1 the results on urine and serum total
solute concentrations of two 14-hour periods of wa-
ter deprivation are shown. Note that in spite of
marked dehydration, which is indicated by the
high serum total solute concentrations, the urine
remains dilute, distinctly hypotonic to the serum.
This is contrary to what is seen in the normal hu-
man being during water deprivation when a much
smaller increase in serum total solute concentra-
tion is associated with a very concentrated urine
1000 to 1200 mOsm. per liter (33). This in-
ability to concentrate the urine in the presence of
an increased effective osmotic pressure of the se-
rum is the characteristic defect of neurohypo-
physeal failure (34). Hence this defect was not
ameliorated by anterior pituitary insufficiency.

B. Why did the polyuria disappear?

If the patient still exhibits a failure of renal con-
centrating ability, the explanation for the disap-
pearance of her previous polyuria must be a low
total solute excretion. A large volume of urine
was not necessary to excrete a small total solute
load even though the urine remained dilute.
While receiving no medications the subject was

placed on a diet of her own choosing. Her aver-
age 24-hour urine volume was 2844 cc. and total
solute excretion was 388 mOsm. per 24 hours.
This is to be contrasted with the corresponding
data from eight normal controls who excreted an
average of 866 mOsm. per 24 hours. If the sub-
ject with her inability to concentrate the urine had
chosen a diet that yielded an excretory load equal
to the average figure for the controls, she would
have required a daily urine volume of some 6500
cc. for its! excretion. Such a urine volume would
have been compatible with clinically recognizable
diabetes insipidus. Thus the disappearance of
polyuria in this patient reflected the decreased ex-
cretory solute load.

C. Effects of solute loading

If this concept that the disappearance of poly-
uria indicated a reduction in excretory solute load
were correct, then giving a solute load should
cause return of the polyuria. To test this, the pa-
tient was placed on a fixed diet of her own choos-
ing but an ad libitum water intake. After four
control days, the subject was given 10 gm. of

sodium chloride and 15 gm. of urea orally daily in
six divided dosages for four days (Figure 2). If
this were all absorbed. it would have added an
estimated 595 mOsm. per day to the urinary ex-
cretory load. As seen in Figure 2 this increase in
urinary solute excretion was accomplished with
only a slight increase in urine solute concentration,
hence urine volume rose from less than three
liters daily during the control to slightly over six
liters in one day of the after period. These re-
sults indicate that the polyuria, which has become
generally accepted as the primary clinical requisite
for the diagnosis of neurohypophyseal failure, is
dependent upon the quantity of urinary solute
and not alone upon the inability to concentrate the
urine.

D. The effects of hormone administration on wa-
ter excretion

Thus far it seemed that the loss of polyuria as-
sociated with anterior pituitary insufficiency could
be explained without having to consider possible
direct diuretic effects of the endocrines. If this
subject could be said to have total absence of an-
terior pituitary function, then the demonstration
that the physiological defect of neurohypophyseal
insufficiency persisted would be sufficient proof
that the anterior pituitary and its subsidiary glands
do not produce diuretic hormones which directly
affect renal concentrating ability. If the renal con-
centrating defect of neurohypophyseal insufficiency
is unaltered in the absence of anterior pituitary ac-
tivity then clearly the presence of the latter could
not be the cause of this concentrating defect. As
clinical methods do not currently afford sufficient
sensitivity to establish complete absence of anterior
pituitary activity, it was felt that administration
of hormones, for which direct diuretic effects have
been claimed might be of interest. With the sub-
ject on a fixed diet affording a constant daily sol-
ute load (within the limits of the changes in proto-
plasmic content that might occur during the study),
the only way a hormone could have a direct diuretic
action would be to reduce still further the con-
centrating ability of the subject's kidneys so that a
larger urine volume would be required to excrete
the fixed excretory load.
Thus thyroxine, 0.75 mgm. daily, was given

intravenously resulting in an increase in BMR
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FIG. 2. THE EFECT OF SOLUTE LOADING, INTRAVENOUS THYROXINE, PImES-
SIN, DESOXYCORTICOSTERONE GLUCOSIDE, CORTISONE AND CORTISONE WITH
PITRESSIN ON BMR, URINE TOTAL SOLUTE EXCRETION PER 24 HOURS, URINE
TOTAL SOLUTE CONCENTRATION, URINE VOLUME AND BODY WEIGHT WHILE
ON A FIXED DIET BUT AN AD LIB. WATER INTAKE

Solute loading produced an increase in excretion of solute accomplished
with only a slight increase in urine concentration and hence polyuria re-

turned. Thyroxine, desoxycorticosterone and cortisone caused no decrease
in urine concentration or increase in urine volume as compared with the con-

trol days. Pitressin, both with and without cortisone, resulted in antidiure-
sis, concentrated urine, weight gain, and an increased total solute excretion
reflecting the chloruresis and natriuresis.
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from - 30 to - 7 per cent with a rise in serum
protein-bound iodine concentration from 2.6 to 14
gamma per cent. However there was no further
dilution of the urine, and urine volumes remained
at the control level (Figure 2). Hence thyroxine

Ad4 FEMALE AGE 26
ANTERIOR 8 POSTER/OR
PITUITARY INSUFFICIENCY
/2/31/5/ 606322

could not be demonstrated to have a direct diuretic
action in the conditions of this study.
Next pitressin tannate in oil (Parke Davis &

Co., Lot K888j) was administered intramuscu-
larly. Two units were given initially followed by
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CENTRATION, URINE VOLUME AND BODY WEIGHT WHILE ON A FIXEDDWI
BUT AN AD LIB. WATER INTAKE
ACTH produced an increase in solute excretion due to an increase in ni-

trogen excretion (see Figure 8). The second peak in solute excretion re-
sulted from the sodium and chloride diuresis which followed cessation of
ACTH administration (see Figure 9). Neither ACTH nor growth hormone
effected a dilution of the urine below control concentrations.
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FIG. 4. THE RESULTS OF A STANDARD (14-HOUR) WATER DEPRIVATION ON SERUM TOTAL SOLUTE
CONCENTRATION, URINE TOTAL SOLUTE CONCENTRATION AND URINE FLOW

Thyroxine, desoxycorticosterone and cortisone caused no significant lowering of urine concentration
or increase in urine flow. Hence they failed to exhibit a diuretic effect under these conditions. "O"
on the ordinate was actually the eighth hour of water deprivation.

1 unit every 12 hours for 4 days. The character-
istic reduction in urine volume and increase in
concentration of the urine with the small amounts
of pitressin administered indicates that the sub-
ject's kidneys respond normally to antidiuretic
hormone (Figure 2).

Desoxycorticosterone glucoside given in four
divided dosages totalling 20 mgm. daily intramus-
cularly followed by cortisone acetate 25 mgm.

four times daily intramuscularly failed also to ex-

hibit diuretic effects; urine concentration did not
fall and urine volumes remained at control levels 4

4 It should be mentioned that anorexia persisted fol-
lowing recovery from the water intoxication produced
by pitressin-so that the patient refused part of her diet
on several occasions (Figure 2). In spite of some dietary
refusals during cortisone, the total solute excretion rose,

(Figure 2). Desiccated thyroid 0.13 gm. daily
orally was administered throughout the remainder
of the study following cessation of thyroxine in-
jections; to preserve a constant normal level of thy-
roid hormone activity and to exclude the possi-
bility that the other hormones required a normal
metabolic rate in order to manifest their diuretic
action.
On a subsequent admission, but while receiving

the same diet as previously, corticotrophin 6 (Ast-

due largely to catabolism of body protein with increased
nitrogen excretion. This effect of cortisone together
with the dietary refusals explains the weight loss during
this period (Figure 2).
6We are indebted to Drs. E. B. Astwood and M. S.

Raben for generously supplying us with their purified cor-

ticotrophin and growth hormone, respectively.

PIUTARY INSU 1IE

CT6322
CONTROL

SO

SCOWL
SOC

400

3001
20

to0

100

919



A. LEAP, A. R. MAMBY, At. IRASMUSSEN, A4tt J. P. MARASCO

wood) and growth hormone 5 (Raben) were ad-
ministered. Corticotrophin in four divided dos-
ages intramuscularly, totalling 2.0 mgm. daily for
four days, and growth hormone in divided dosages
totalling up to 240 mgm. daily intramuscularly
and 80 mgm. daily intravenously for a total of
twelve days likewise failed to exhibit diuretic ef-
fects (Figure 3). Renal clearances with inulin
and p-aminohippurate during this study reveal
that the reduced clearances characteristic of pitui-
tary insufficiency (35) which this subject revealed
were partially corrected during corticotrophin ad-

Al FEMALE AGE 26
ANTERIOR a POSTERIOR
PITUITARY INSUFFICIENCY
606322

TABLE I

Renal clearances
A. J.-surface area 1.50 m2

Date Therapy Inulin PaH F.F.

cc./min.
Mar. 20, 1951 control 55.4
Jan. 2, 1952 control 53.4 298 0.18
Jan. 7, 1952 ACTH (day 4) 75.7 336 0.23
Jan. 12, 1952 control 40.5 261 0.15
Jan. 19, 1952 GH* (day 6) 56.3 268 0.21
Jan. 22, 1952 GH (day 9) 48.7 307 0.16
Jan. 26, 1952 GH (day 12) 51.0 293 0.17

Clearances are uncorrected for surface area.
* GH is growth hormone (Raben).
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FIG. 5. THE RESULTS OF THE SAME STANDARD WATER DEPRIVATION AS DESCRIBED IN FIG. 4 SHOWING
THE FAILURE OF ACTH AND GROWTH HORMONE TO LOWER URINE CONCENTRATION

The hypertonic urines on the third day of ACTH could have been due to slight contamination of the
preparation with antidiuretic hormone. This possibility was excluded on the fifth day of ACTH by
the duration of the test from the last dosages of ACTH although the eosinophile count at the end of
the test was still only 4 per cmm. The sporadic occurrence of urines hypertonic to the serum re-

mains unexplained.
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FIG. 6. THE EFFECTS OF THE VARIOUS ENDOCRINE PREPARATIONS UPON THE

ABILITY TO HAVE A WATER Diunxsis
Note that with pitressin alone the water diuresis is abolished-urine concentra-

tion remains high and urine flow low after water ingestion. Water diuresis occurs

during cortisone therapy but with cortisone and pitressin together diuresis is again
abolished, and urines of maximal concentration are obtained.

ministration but unaffected by growth hormone
(Table I).
To exclude the possibility that variations in fluid

intake might be masking any diuretic effects of
these hormones in the 24-hour urine collections,
the patient was studied in each period under stand-
ard conditions of water deprivation. All fluids
were withheld after 10:30 p.m. on the preceding

night and urine collections were made from 6:30
to 8:30 a.m. and then at hourly intervals until
12:30 p.m. Serum was obtained for sodium and
total solute concentration at 8:30 a.m. and 12:30
p.m. Breakfast without fluids was allowed. The
urine concentrations in Figure 4 show no decrease
during thyroxine, desoxycorticosterone or corti-
sone administration as compared with the control

ou
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periods. The apparent slight improvement in con-
centrating ability when cortisone was adminis-
tered remains unexplained but this result is in
the opposite direction from a diuretic effect.
Figure 5 shows similar results during cortico-
trophin and growth hormone administration.
Hence under the conditions of a nearly fixed ex-
cretory solute load no diuretic effect of any of these
substances could be detected.

E. Effects of hormone administration on water
diuresis

Figures 6 and' 7 show the effect of administra-
tion orally of 1000 cc. of water on urine flow and
urine concentration. It is evident that no signifi-
cant enhancing effect on' water excretion was pro-

A. FEMALE AGE 26
ANTERIOR G POSTERIOR
PITUITARY INSUFFICENCY
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duced by any of the administered hormones. In
addition, Figure 6 shows that the antidiuretic ef-
fect resulting from pitressin administration was in
no way reduced, but rather augmented when the
same small dose of pitressin was administered to-
gether with cortisone. This observation suggests
that the action of cortisone in correcting the defect
of water excretion in Addison's disease is not
mediated through an inhibition of antidiuretic hor-
mone effect on the renal tubules.

DISCUSSION

Present methods for assessing insufficiency of
anterior pituitary function are both indirect and
insensitive. It is impossible to exclude completely
anterior pituitary activity by current methods.
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FIG. 8. METABOLIC DATA ON ACTH AND GROWTH HORMONE SHOWING
NITROGEN AND PHOSPHORUS AND CALCIUM BALANCES, SERUM PHOSPHORUS
AND CALCIUM, BLOOD SUGAR AND EOSINOPHILES
Note the retention of nitrogen and phosphorus (indicated by the clear area

below the base line) that occurred during growth hormone administration
(48). Growth hormone produced no hyperglycemic effect.

For purposes of -this study it seemed sufficient that
the anterior pituitary failure be associated with
spontaneous disappearance of polyuria and poly-
dipsia. In this regard the subject was comparable
to the animals experimented on in which the dia-
betes insipidus state disappeared following de-
struction of various endocrine glands. The pos-
sibility remains, however, that only a slight re-
sidual anterior pituitary or adrenal cortical activity
is essential to maintain the renal concentrating de-

fect of neurohypophyseal failure and that the pa-
tient studied had this minimal residual function.
Winter and his associates (36) and! Beaser (37)

had previously pointed out that polyuria in diabetes
insipidus is directly proportional to the excretory
load. Richter (38) noted that the food intake of
posthypophysectomized rats decreased concomi-
tantly with their fluid exchange following destruc-
tion of their anterior pituitary gland. He sur-
mised that diminution of water exchange might
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simply represent the generalized metabolic depres-
sion that follows loss of anterior pituitary func-
tion. During the period of thyroxine administra-
tion, the subject complained of hunger. The in-
crease in appetite which occurs during cortisone or
adrenocorticotrophic hormone therapy is now a
common clinical observation. It is likely that on
a free diet our subject would have had an in-
creased food intake and hence an increased solute
excretion with this replacement therapy.
As recently stressed by Crawford, Schoen, and

Nicosia (20), availability of solute may constitute
a limiting factor in water diuresis. The maximal
dilution of urine from normal human kidneys
seems to be some 60 to 100 mOsm. per liter. Just
as the normal human kidney cannot elaborate a
urine during hydropenia above about 1200 mOsm.
per liter, so also its ability to dilute the urine seems
limited. Crawford and associates have shown that
the decrease in rate of urine flow in the constantly
water-loaded subject is probably the result of a
shortage of solute available for excretion. Though
the urine remains minimally concentrated, with
a decreased rate of total solute excretion the rate
of water excretion must also drop off. In our sub-
ject, whose urine was always near the lower limits
of concentration, the urine volume was of neces-
sity limited by the low rate of solute excretion.
White and Heinbecker have recently reported

that growth hormone will re-establish the specific
renal clearances in hypophysectomized dogs (39).
deBodo and his coworkers reported only a moder-
ate improvement of renal clearances in hypophysec-
tomized dogs given growth hormone (40). In our
subject growth hormone (Raben) failed to im-
prove the depressed renal clearances (Table I).
This lack of effect of growth hormone on renal
clearances is to be contrasted with its anabolic ef-
fect in this subject-see phosphorous and nitrogen
balances in Figure 8. This observation suggests
that growth hormone effect is separable from any
renotropic factor of the anterior pituitary.
When corticotrophin was administered there

did occur an increase in clearances of about 50 per
cent above the control levels in accordance with
the findings of Burnett (41). With urines of
minimal concentration such as this subject ex-
creted an increase of water reaching the distal
tubules as a result of augmented filtration rates
could only be excreted if a proportionately

greater amount of solute were also available for
excretion. A persistent excretion of solute in ex-
cess of intake would very soon result in marked
deficits of body solute contents. Theoretically it
seems inescapable that so long as urines are al-
ready minimally concentrated no factors can in-
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FIG. 9. METABOLIC DATA ON ACTH AND GROWTH
HORMONE SHOWING SODIUM AND POTASSIUM BALANCES,
URINARY CHLORIDE EXCRETION, AND SERUM TOTAL SOL-
UTE, SODIUM, CHLORIDE AND POTASSIUM CONCENTRATIONS
Note the abnormally high serum sodium, total solute

and chloride concentrations throughout the study (see
text). The serum potassium was abnormally low. The
control period between ACTH and growth hormone was
too brief to permit any interpretation of the sodium and
chloride changes that occurred during growth hormone
administration.
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crease diuresis which do not, over a prolonged pe-
riod of time, cause an increase in the intake of
solutes which will eventually be excreted through
the kidneys. Handley and Keller have appropri-
ately suggested that the decrease in renal clear-
ances subsequent to hypophysectomy serves as a
defensive mechanism preventing depletion of body
constituents (42).

It was somewhat of a surprise to find the sub-
ject excreting only minute amounts of sodium in
the urine during the initial control period and fol-
lowing the pitressin period in spite of a daily so-
dium intake of 50 mEq. and an elevated serum
sodium concentration. Such a degree of renal
conservation of sodium probably indicates some
residual adrenal cortical activity (43) and has
been reported in totally hypophysectomized dogs
(44). This pattern of a high serum sodium con-
centration with only small amounts of sodium in
the urine is similar to that of the "dehydration
reaction" characteristic of simple water restric-
tion (45, 46). During the solute loading period,
serum sodium, chloride, and total solute concentra-
tions rose to alarming levels and drowsiness,
apathy and anorexia on the fourth day caused re-
fusal of part of the diet and sodium chloride-urea
mixture.. The failure of the patient to ingest suffi-
cient water while on an ad libitum water intake to
correct this hypertonicity of her serum suggests
that her "thirst center," as well as her pituitary,
was damaged.
That the hormones tested had no direct renal

effect on water excretion in this subject with
neurohypophyseal failure, obviously does not ex-
clude the possibility that with some residual neuro-
hypophyseal function these hormones might be ef-
fective through inhibiting the release of antidiu-
retic hormone or interfering with the action of
antidiuretic hormone on the renal tubule. The
latter possibility has been excluded in the present
study only in the case of cortisone. That the sub-
ject with Addison's disease during treatment with
cortisone can elaborate urines of maximal con-
centration during water deprivation (47) indi-
cates that cortisone does not interfere with the
normal release of antidiuretic hormone.

SUMMARY AND CONCLUSIONS

1. A patient with diabetes insipidus due to
known neurohypophyseal insufficiency who sub-

sequently developed evidence of some anterior
pituitary failure is presented.

2. Spontaneous disappearance of polyuria and
polydipsia occurred concomitantly with dysfunc-
tion of the anterior pituitary thus simulating the
situation in the animal with experimental diabetes
insipidus whose water exchange returns toward
normal following ablation of the anterior pitui-
tary.

3. In spite of the disappearance of polyuria the
physiological defect which characterizes neurohy-
pophyseal insufficiency persisted. This defect is
an inability to elaborate a concentrated urine in re-
sponse to the stimulus of an elevated effective total
solute concentration of the serum.

4. The disappearance of polyuria could be satis-
factorily explained in this case as resulting from a
decrease in the excretory solute load. When the
excretory solute load was increased, polyuria re-
curred.

5. When the excretory solute load was kept
nearly fixed by adherence to a constant diet, the
administration of thyroxine, desoxycorticosterone
glucoside, cortisone, corticotrophin, and growth
hormone could not be shown to have any effect on
water excretion. The urine concentration did not
fall and volume did not increase.

6. It is suggested that any diuretic effects pre-
viously noted for these substances were secondary
to their general effects of increasing metabolism,
activity, food intake, and hence the excretory solute
load. The possibility that they may interfere with
the release or action of antidiuretic hormone also
exists.

7. Cortisone administration in no way dimin-
ished the antidiuretic effect of pitressin injections.
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