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INTRODUCTION

Current opinion concerning the impaired output
of water in patients suffering from cirrhosis of the
liver (1, 2) or from congestive heart failure (3)
emphasizes primarily the impaired excretion of
sodium with consequent retention of water, and
only secondarily tends to implicate the neurohy-
pophysial antidiuretic hormone as a responsible
agent (4, 5). The present studies and discussion
are meant to explore more fully the physiology
of this hormone in these diseases.
The relationship of the antidiuretic hormone to

the abnormal retention of water in edematous
states has been studied in several ways. Thus,
following oral hydration with water, impaired
water diuresis 5 has been demonstrated in patients
with cirrhosis of the liver (4, 6, 7), and a water
tolerance test based on this phenomenon has been
employed for some years. A subnormal urinary
excretion of water following intravenous hydra-
tion with 5 per cent glucose in water in some pa-
tients with cirrhosis has also been reported (4).
Similarly, delayed water diuresis following the

1 Presented in abstract form in the program of the
Forty-Fourth Annual Meeting of the American Society
for Clinical Investigation at Atlantic City, New Jersey
on May 5, 1952.

2 This study has been supported by a grant from the
American Heart Association.

8 Part of this work was done during the tenure of a
Research Fellowship of the American Heart Association.
4Present address: The Mount Sinai Hospital, New

York City.
5Water diuresis may be characterized with respect to

the (a) time required to attain peak diuresis; (b) level
of peak diuresis reached; and (c) proportion of an ad-
ministered water load excreted during a test period. By
definition, then, the attainment of peak diuresis may be
"delayed," the level of this peak may be "reduced," and
if the volume of water excreted during the test period is
subnormal, the water diuresis may be described as "im-
paired."

oral ingestion of water by patients suffering from
congestive heart failure has been reported (8).

In order to establish the possible retention of
water independent of that of sodium in hepatic and
cardiac disease, investigators have sought for, and
reported, increased amounts of an antidiuretic sub-
stance (ADS) in the blood (9) and urine of pa-
tients with cirrhosis of the liver (10, 11, 12) and
in the urine of those suffering from congestive
heart failure (13). Such increases in circulating
and urinary ADS might be explained on the basis
of overproduction of antidiuretic hormone, de-
creased "inactivation," 6 or a combination of both
processes.

Small doses of Pitressin have been administered
intravenously to patients with hepatic cirrhosis in
order to study the rate of inactivation, which
proved to be normal in these subjects (14, 15).
To the extent that the inactivating mechanisms for
endogenous antidiuretic hormone and Pitressin
are similar, a decreased rate of inactivation of
antidiuretic hormone seems to be excluded. Evi-
dence suggesting that the inactivating mechanisms
for endogenous antidiuretic hormone and Pitressin
are indeed similar in patients with hepatic cir-
rhosis has been recently provided by Bernstein and
co-workers (16). These investigators reported
essentially similar antidiuretic responses of cir-
rhotic patients and normal subjects to Pitressin
and to intravenous nicotine salicylate, which dis-
charged endogenous ADH. Overproduction of
this hormone, therefore, appears to be a more
likely explanation for the reported increases of
ADS in the blood and urine in cirrhosis (14), if
ADS is indeed derived from or represents the
neurohypophysial antidiuretic hormone. This will
be discussed later in more detail.

6 "Inactivation," as used in this text, applies to the
disappearance of antidiuretic hormone from the circulating
blood stream as a result of destruction, excretion, or some
combination of these processes.
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Eisenmenger (2) has summarized some of the
abnormalities of water metabolism in the patient
with cirrhosis and ascites and their possible re-
lationship to increased production of the anti-
diuretic hormone. Following the ingestion of
sodium by the cirrhotic, the deficient excretion of
this ion may result in such prolonged relative ele-
vation of the serum sodium as to stimulate the
secretion of ADH. Hyponatremia may then re-
flect the retention of water out of proportion to
sodium, due to this increased production of ADH.
Another possible cause of overproduction of ADH
in the presence of a dilute extracellular fluid may
be the stimulation of antidiuretic activity by a
"volume receptor" in response to a decreased vol-
ume of cerebral blood and extracellular fluid. In
support of such a hypothetical mechanism Eisen-
menger adduces the work of Lewis, Buie, Sevier
and Harrison (17), Leaf and Mamby (18), and
Strauss, Davis, Rosenbaum, and Rossmeisl (19).
On the other hand, a report of prolonged anti-

diuresis following the intravenous administration
of Pitressin to three patients in congestive heart
failure (20) suggests a decreased rate of "inactiva-
tion" of Pitressin, and/or an increased sensitivity
of the end-organ, the renal distal tubule.

Increased neurohypophysial antidiuretic activity
resulting in water retention has also been sug-
gested by the occurrence of hyponatremia in some
patients with congestive heart failure (21-24).
Stead (25) has discussed the objections to such
a concept.
The specific aims of the present experiments

have been to: (1) study water diuresis following
intravenous hydration with 5 per cent glucose in
water in patients with congestive heart failure;
(2) observe the effects of Pitressin administered
intravenously during the course of continuous in-
travenous hydration; and (3) compare the re-
sponses of these cardiac patients with those demon-
strated previously by patients with cirrhosis of
the liver, and by control subjects.

EXPERIMENTAL

Water diuresis following intravenous hydration with
5 per cent glucose in water was studied in 10 patients suf-
fering from congestive heart failure. In six of these
the effect of single intravenous doses of Pitressin (0.57
mU per Kg.), administered during continued intravenous
hydration, was also determined. Similar studies were per-
formed on a patient with cirrhosis of the liver associated

with ascites and edema (R. A.), in addition to those on
hepatic patients reported previously (14). Table I pre-
sents a brief resume of the clinical features of these ex-
perimental patients. The ten cardiacs and J. C., a cir-
rhotic, were on a low-salt regimen (500 mg. sodium per
day); all other experimental subjects were on a regular
intake of salt.
Each subject was in a fasting state for 15 hours. Prior

to the beginning of the experiment, one glass of water was
taken orally every half hour for two hours. An intra-
venous infusion of 5 per cent glucose in water (average
flow of 10 cc. per minute) was then started and continued
throughout the entire experiment. When the rate of urine
flow reached and maintained a plateau for three collection
periods (each approximately fifteen minutes long), 0.57
mU per Kg. of Pitressin was injected rapidly into the
infusion tubing near the needle.
The urinary bladder was washed out with distilled water

and air at the end of each collection period (about fifteen
minutes in length) through an indwelling six-holed
catheter.
Blood specimens were obtained at the beginning of an

experiment, at the height of the diuresis, at the height of
antidiuresis, and at the end of the procedure.
The calculations and definitions employed in the present

paper are the same as those used previously (14). The
"per cent inhibition" =

Expected diuresis minus observed diuresis X 100
Expected diuresis

The "expected diuresis" is the urine flow that would have
been obtained if the initial rate, observed just before the
Pitressin was injected, had been maintained throughout
the period of Pitressin effect.

METHODS

Hematocrit determinations on heparinized blood were
performed by centrifuging in Wintrobe tubes at 2,500 rpm.
for 30 minutes. Serum and urinary creatinine chromogen
concentrations were measured by Peters' modification of
the Folin method (26); urinary sodium and potassium,
and serum potassium and sodium were measured with an
internal standard Perkin 52A flame photometer; serum
sodium, as indicated, was measured by the Butler-Tuthill
gravimetric method (27); chloride was determined by the
Van Slyke-Hiller modification of Sendroy's iodometric
method (28); and urinary glucose measured by the
method of Benedict (29). Standard methods of statistical
analysis were employed (30).

RESULTS

A. Endogenous creatinine chromogen clearance

The endogenous creatinine chromogen clearance
averaged 67 + 21 cc. per min. in the cardiac pa-
tients; 85 ± 9 cc. per min. in those with hepatic
disease; and 80 ± 25 cc. per min. for the controls
(mean of 99.7 cc. for the non-arthritic controls,
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TABLE I

The effect of intravenous Pitressin on the renal excretion of water in congestive heart failure and in liver cirrhosis*

Hydration Antidiuresis

Time to Duration Peak
reach of pit. anti-

Ccr P.D. P.D. % inhi- effect diuresis
Patient Age Sex Diagnosis ASt P.ED.t cc./min. (min.) cc./min. bition (misn.) CC./mi#.

Cardiacs:
S. K. 67 M. ASHD + + 42 106 7.3 -§ 112§ 0.9
L. R. 22 F. RHD + 0 - 109 9.5 -1 601 0.4
H. D. 40 F. RHD 0 0 88 77 8.6 52 58 1.1
E. S. 44 F. RHD 0 + 73 48 6.9 52 63 0.5
G. M. 37 F. RHD + + 55 121 5.2 48 57 0.7
F. C. 41 F. RHD 0 + 96 89 11.6 54 57 0.6
A. P. 34 M. RHD 0 0 75 107 8.4 - -
T. N. 50 F. RHD + 0 43 139 2.1 -
P.Z. 59 F. RHD + + - 141 7.1 -
S. P. 60 F. HHD,ASHD + + 54 0.6

67 99 6.7 52 69 0.7
±21 ±32 ±3.3 43.4 422 40.3

Liver Disease:11
M. W. 42 F. Cirrhosis 4 + 89 92 13.1 54 70 1.8
J. L. 50 M. Infectious 0 0 82 127 11.8 57 79 1.0

hepatitis
T. R. 52 F. Cirrhosis + + 98 60 14.7 52 56 1.4
R. A. 52 M. Cirrhosis + + 73 65 6.9 60 80 0.7
J. C. 56 M. Cirrhosis + 0 85 99 12.9 45 69 2.1
xz 85 88 11.9 54 71 1.4

49 427 ±2.9 ±5.5 410 40.6
Controls :11

D. S. 51 F. Rheumatoid 0 0 66 68 13.5 54 60 1.8
arthritis

R. D. 19 F. Arthritis 0 0 123 12.2 55 60 2.1
J. P. 62 M. A-V Aneurysm 0 0 80 57 11.1 53 60 0.9

rt. post.
orbital ves.

E. N. 40 M. Silicosis 0 0 124 80 14.6 47 81 0.2
M. I. 52 F. Arthritis 0 0 54 95 11.1 62 69 1.2
S. G. 39 M. Complete ht. 0 0 95 72 14.7 64 65 1.1

block
E. B. so F. Arthritis 0 0 64 133 6.8 54 52 0.7
x- 80 85 12.0 56 64 1.1

425 432 ±2.6 45.6 49.2 ±0.7

* The numbers in parentheses after the initials of the following cardiac subjects indicate the days preceding the
experimental run on which a mercurial diuretic was administered; a number followed by an asterisk denotes the length
of the hospital stay preceding the investigation, and represents a known minimum period during which no mercurials
were administered: S. K. (31*); L. R. (3*); H. D. (28,17,15,8); E. S. (3*); G. M. (8*); F. C. (12,3); A. P. (10*);
T. N. (30, 28, 26, 12); P. Z. (10*); and S. P. (19, 14, 8).

The absence or presence of ascites and peripheral edema is denoted by 0 or +, respectively.
t AS-Ascites; P.ED.-Peripheral Edema.
$ Ccr-Endogenous Creatinine Clearance.
§ Urine flow did not return to pre-Pitressin level during experimental period.
Abbreviations: P.D.-Peak Diuresis; ASHD-Arteriosclerotic heart disease; RHD-Rheumatic heart disease;

HHD-Hypertensive heart disease.
Data on these patients (except for R. A.) have been presented previously.
Note: All ten cardiac patients were in congestive heart failure.

and 61 cc. per min. for the patients with arthritis)
(Table I).

B. Excretion of water

Following the onset of the intravenous infusion
of 5 per cent glucose in water, the time required
for attainment of peak diuresis did not differ sig-
nificantly, statistically, in any of the three groups

of subjects: 99 + 32, 88 + 27, and 85 + 32 min-

utes for the cardiac, hepatic, and control subjects,
respectively (Table I, Figure 1); P = 0.36 for
cardiacs vs. controls, and 0.53 for cardiacs vs.

cirrhotics. On the other hand, the level of peak
diuresis was significantly lower in the patients
suffering from congestive heart failure (6.7 ± 3.3
cc. per min.) than in the controls (12.0 + 2.6 cc.

per min.) (P = 0.003) or in the hepatic patients
(11.9 ± 2.9 cc. per min.) (P = 0.009) (Table I,
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FIG. 1. THE TIME REQUIRED TO ATTAIN PEAK
DIURESIS FOLLOWING THE ONSET OF INTRAVENOUS HY-
DRATION WITH 5 PER CENT GLUCOSE IN WATER (10 CC.
PER MIN.) AND THE LEVEL OF PEAK DIURESIS ATTAINED

Figure 1). Four of the cardiacs were not given
Pitressin; in two of these (T. N. and S. P.) the
urine flow during the hydration period did not
reach rates deemed high enough, while restiveness
in the other two (A. P. and P. Z.) precluded com-

plete study.
Of the six cardiac patients in whom the effects

of intravenous Pitressin (0.57 mU per Kg.) were

studied, five demonstrated responses which were

similar to those reported for controls and for
hepatic patients. The "per cent inhibition" and
duration of Pitressin effect could not be calculated
for L. R. because the experiment was not run long
enough to permit the urine flow to return to pre-

Pitressin levels. Thus, for the four cardiac pa-

tients, H. D., E. S., G. M., and F. C., the duration
of Pitressin antidiuresis averaged 58.6 + 3.4 min.
(P = 0.20 for cardiacs vs. controls, and 0.12 for
cardiac vs. hepatic patients). The "per cent in-
hibition" of diuresis in the patients with congestive
heart failure averaged 51.7 3.4 per cent (P =
0.16 for cardiacs vs. controls, and 0.55 for cardiac
vs. hepatic patients) (Figure 2). The other
cardiac patient, S. K., demonstrated an enhanced
Pitressin antidiuresis (Figure 3).

C. Serum electrolytes

Table II presents the effect of Pitressin on the
serum electrolytes. Pitressin had no statistically
significant effect on the serum concentrations of
sodium, chloride or potassium in the cardiac pa-
tients (except G. M.).

Although the initial concentrations of sodium
and chloride in the serum tended to be lower in
the cardiac patients than in the other groups, the
only statistically significant difference was that ob-
served in the chlorides.

D. Urinary electrolytes

The renal excretion (mEq. per min.) of sodium
and chloride during the hydration period (H) as
well as during antidiuresis was significantly lower
in the cardiac than in the controls (for chloride,
P = 0.006 and for sodium, P = 0.004). If one
of the cirrhotics, M. W., is excluded, there is no
statistically significant difference in the urinary
excretion of sodium and chloride between the
cardiac and hepatic patients. The excretion of
potassium in the urine (mEq. per min.) during the
hydration period was the same for the three groups
of experimental subjects.

Table III and Figure 4 demonstrate that Pitres-
sin had no statistically significant effect on the min-
ute output of urinary sodium, chloride or potas-
sium, either in the cardiac patients or in the other
two groups.

Un
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crZ OF .Jt ANTKXURESIS=) z
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FIG. 2. THE DURATION OF PITREsSIN ANTIDuIusis
AND THE "PER CENT INHIBITION OF DIURESIs" FOLLOWING
THE INTRAVENOUS ADMINISTRATION OF 0.57 MU PER KG.
PITRESSIN TO CONTINUOUSLY-HYDRATED (INTRAVENOUS 5
PER CENT GLUCOSE IN WATER) SUBJECTS

I

934

I



DIURESIS AND PITRESSIN IN HEPATIC AND CARDIAC DISEASE

DISCUSSION

A. Endogenous Creatinine Chromogen Clearance

The low clearance values in the arthritic controls
resulted from a diminished urinary excretion (mg.
per min.), while the plasma concentrations were

normal. This may be related to the abnormal
glycine metabolism reported in rheumatoid arthri-
tis (31), resulting possibly in a diminished syn-

thesis of creatinine and creatine. Another pos-

sibility is that there may have been an increased
creatinuria (as a result of muscular atrophy) with
concomitantly diminished creatininuria.

B. Excretion of Water

1. Time required for attainment of peak diuresis.

Burn and Grewal (32) believe that the time
required for the attainment of peak diuresis may

be a measure of the ADH present (in the kidney
and circulating in the blood) when the water was

ingested. If this is correct, then the demonstration
(that the time required for maximum diuresis in
the patients with heart disease was not significantly
different, statistically, from that observed in liver
disease or in control subjects) would tend to
exclude hypersecretion of ADH in our patients
suffering from either of these diseases.

It is difficult to reconcile such apparent lack of
hypersecretion and the absence of deficient in-
activation of the hormone with the reported in-
creases of an antidiuretic substance (ADS) in the
urine of such patients as well as in the serum of
cirrhotic patients, unless one were to assume that

IV.N PITRESSIN (0.57 MU./KG.)

TIME (MIN.)
FIG. 3. THE EFFECT OF INTRAVENOUS PITRESSIN (0.57

MU PER KG.) ON THE URINE FLOW IN CONTINUOUSLY-
HYDRATED (INTRAVENOUS 5 PER CENT GLUCOSE IN

WATER) PATIENTS SUFFERING FROM CONGESTIVE HEART
FAILURE

S. K. is the only subject who showed an enhanced anti-
diuretic effect.

ADS is indeed not derived from the neurohypo-
physial antidiuretic hormone.

2. Peak rate of diuresis

While the peak rate of diuresis attained in the
patients with cirrhosis was not significantly dif-
ferent statistically from that observed in the con-

trol subjects, the peak rate in the cardiac patients

TABLE II

Effect of Pitressin on serum electrolytes

Initial Diuresis Antidiuresis Final

Na Cl K Na C1 K Na Cl K Na C1 K
mEq./L. mEq./L. mEq./L. mEg./L. mEq./L. mEq./L. mEq./L. mEq./L. mEq./L. mEq./L. mEq./L. mEq./L.

Cardiacs:
S. K. 121.9 90.7 5.6 120.2 90.0 5.1 121.6 90.4 5.4 121.5 90.2 5.3
L. R. 130.0 98.7 4.8 130.3 98.8 3.8 125.8 97.2 4.0 - -
H. D. 131.5 92.8 4.0 128.6 91.0 3.8 129.1 92.1 3.6 129.1 93.4 3.2
E. S. 137.7 96.0 3.9 131.4 96.9 3.5 137.7 96.3 3.7 135.0 96.1 3.4
G. M. 136.2 95.2 3.6 131.1 91.2 3.6 125.9 91.2 3.5 128.3 90.2 3.4
F. C. 136.4 97.3 4.3 137.8 97.4 4.1 -

XE 132.3 95.1 4.4
Liver Disease:

XE 138.0 104.0 3.9
Controls:

Xz 137.4 103.7 4.6

i-Mean.
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TABLE III

Urinary eletrolyte excretion during hydration and Pitressin antidiuresis

Hydration (H) Antidiuresis (A) (H) Minus (A)

Urine Urine Urine
Patients Time flow Cl Na K Time flow Cl Na K flow Cl Na K

cc./ mEq./ mEqg. mEq./ cc./ mEq./ mlEq./ mEg./ cc./ mEg./ mEg.! mEq./
mSm. msM. mSm. min. min. min. min. min. min. min. min. mmn. mix. mtn.

Cardiacs:
S. K. 112 4.3 .017 .003 .063 112* 3.3 .014 .004 .044 +1.0 +.003 -.001 -.019
L. R. 68 6.8 .015 .003 .022 68* 4.3 .023 .003 .018 +2.5 -.008 .000 +.004
H. D. 58 7.0 .012 .011 .045 58 4.1 .015 .009 .052 +2.9 -.003 +.002 -.007
E. S. 63 6.4 .012 .013 .023 63- 3.3 .009 .007 .024 +3.1 +.003 +.006 -.001
G. M. 57 4.4 .012 .013 .017 57 2.7 .010 .009 .017 +1.7 +.002 +.004 .000
F. C. 57 9.9 .019 .007 .079 57 5.2 .016 .007 .064 +4.7 +.003 .000 +.015

t 6.5 .94 1.6 1.2
p .0013 .41 .17 .29

Liver Disease:
t 4.8 .73 1.9 .15
p .0085 .52 .13 .93

Controls:
t 9.7 .40 .90 1.6
p .0001 .70 .40 .16

* Urine flow did not return to pre-Pitressin level during experimental period.
"Pre-Pitressin control period" (H) is that portion of the intravenous hydration period which just precedes the

Pitressin injection, and which is equal in time to the "antidiuresis period" for a given patient.

t = gdm where d = difference between the means and Sd = S- for (H) minus (A).
p = probability if p = 1.0, then the observed difference is entirely a chance occurrence.

if p = 0.0, then there is no element of chance.

was significantly lower than in the other two
groups. Since the time required for the attainment
of peak diuresis was normal and Pitressin was
handled normally by the cardiac patients (with one
exception), it is unlikely that abnormalities of
ADH metabolism were responsible for the di-
minished peakcdiuresis.

i .16 HYDRATION ANTIDIURESIS

0 CLU
Udi

.2 NAU El
I K jj3 U

0
ir08
w
-J
w

CONOESTIVE LIVER DISEASE CONTROLS
HEART FAILURE

FIG. 4. THE EFFECT OF INTRAVENOUS PITRESSIN (0.57
MU PER KG.) ON THE AVERAGE URINARY ExcRETIoN OF
ELECTROLYTES IN CONGESTIVE HEART FAILURE, LIVER Drs-
EASE AND CONTROL SUBJECTS

Statistical analysis showed no significant difference
among the three groups of patients with respect to the
effect of Pitressin on the urinary electrolytes.

Among the differences noted in the cardiac pa-
tients from the other two groups were the di-
minished urinary excretion of sodium and a tend-
ency for the endogenous creatinine clearances to
be lower. Since the renal tubular reabsorption of
sodium may be associated with that of water, in-
creased reabsorption of the sodium ion might ex-
plain a smaller excretion of water. All else being
equal, the level of peak diuresis is a function of the
glomerular filtration rate, decreases in which
would tend to diminish the level of peak diuresis
attained (33).

C. Pitressin Antidiuresis

1. Excretion of water

As mentioned previously, Sinclair-Smith and
co-workers (20) observed prolonged antidiuresis.
in three patients with congestive heart failure. In
the present experiments, only one of the cardiacs.
(S. K.) demonstrated such prolongation. The
data available do not definitely explain this unique
behavior. Of the patients with congestive heart
failure to whom Pitressin was administered, S. K.
had the lowest endogenous creatinine clearance-
(42 cc. per min.), the lowest concentrations of
sodium (121.9 mEq. per L.) and chloride (907
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mEq. per L.) and the highest concentration of
potassium (5.6 mEq. per L.) in the serum. The
possibility exists that these alterations in renal
hemodynamics and serum electrolytes might be re-
sponsible for the prolonged antidiuretic response
to Pitressin.
The normal responses of the older cardiac pa-

tients and of the patients with hepatic disease to
Pitressin tend to exclude a decreased rate of
inactivation (in physiological dosage) and also
tend to eliminate the possibility of increased renal
tubular sensitivity to the exogenous hormone. As
we have discussed previously (14), to the extent
that the inactivating mechanisms for exogenous
Pitressin and endogenous ADH are similar, these
results exclude a decreased rate of inactivation of
ADH (in physiological amounts) in these disease
states.

2. Serum electrolytes
While Pitressin (in the dosage used) tended to

lower the serum sodium in the hepatic patients,
it had no consistent effect on the concentrations of
sodium, chloride, or potassium in the serum of
patients with congestive heart failure. To the ex-
tent that the physiological effects of Pitressin and
ADH are similar, one cannot ascribe the hypo-
natremia, that has been observed in some patients
with congestive heart failure, to ADH circulating
in normal amounts.

3. Urinary electrolytes
The urinary excretion of sodium and chloride

was decreased in the patients with congestive heart
failure. Part of this diminished excretion might
be ascribed to their low intake of salt. Pitressin
had no statistically significant effect on the urinary
excretion of sodium, chloride, or potassium, and
this parallels our previous findings in control sub-
jects and in those with hepatic cirrhosis.

D. Relationship to These Studies to the Question
of Possible Over-production of ADH in He-
patic and Cardiac Disease

We have referred to the reported increases of
ADS in the urine of patients with congestive heart
failure and in the serum and urine of those with
hepatic cirrhosis. Our experiments were designed
to determine whether such increases might result,
in part, from a decreased rate of inactivation of

ADH, and this seems to be excluded. Overpro-
duction of ADH might then explain these in-
creases of ADS, if ADS is derived from ADH.
Since it has not been proved that ADS is indeed
derived from ADH (34), overproduction of ADH
in these disease states cannot be postulated with
any degree of certainty at this time. Finally, as
mentioned earlier in this discussion, the normal
time for attainment of peak diuresis observed in
both groups of patients might possibly be used to
exclude hypersecretion of the neurohypophysial
antidiuretic hormone in our patients with con-
gestive heart failure as well as those with hepatic
cirrhosis. Since the present series is relatively
small, further study may reveal patients with more
definite evidence of continued hypersecretion of
ADH.

SUMMARY AND CONCLUSIONS

1. Water diuresis following intravenous hydra-
tion with 5 per cent glucose in water at 10 cc. per
min. was studied in ten patients suffering from
congestive heart failure. The time required for
peak diuresis to be reached was 99.1 + 32.1 min-
utes, which did not differ significantly from the
control. However, the average level of peak diu-
resis, 6.7 + 3.3 cc. per min., differed significantly
from that observed in control subjects, 12.0 + 2.6
cc. per min., and in hepatic patients, 11.0 ± 2.9 cc.
per min.

2. Pitressin antidiuresis was studied in six of
the cardiac patients. In four of these, the per cent
inhibition of diuresis and the duration of Pitressin
effect did not differ significantly from the control,
but in one of the cardiacs there was a significantly
enhanced Pitressin antidiuresis.

3. Pitressin, in the dosage used, did not affect
the concentrations of serum sodium, chloride or
potassium in the patients with congestive heart
failure, but tended to lower the serum sodium of
the hepatic patients.

4. To the extent that the "inactivating" mech-
anisms for Pitressin and the antidiuretic hormone
(ADH) are similar, our demonstration of normal
rates of inactivation of Pitressin (in physiological
dosage) in patients with hepatic cirrhosis or con-
gestive heart failure tends to exclude a decreased
rate of inactivation of ADH (in physiological
amounts) in these diseases.
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5. If the reported increases of antidiuretic sub-
stance (ADS) in the blood and urine of such pa-
tients represent increased amounts of endogenous
ADH, then the exclusion of a decreased rate of
inactivation -of ADH would tend to favor increased
production as an explanation for the findings.
However, evidence available at present does not
definitely establish the conclusion that such con-
tinued overproduction of ADH exists.
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