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I N T R O D U C T I O N

Oliguria is the physiologic response traditionally 
ascribed to antidiuretic hormone. Under certain condi
tions, however, intravenous administration of vasopressin 
has been observed to yield diuresis rather than anti
diuresis.

While the mechanism and pertinent details of the 
antidiuretic response have been amply elaborated, our 
concepts about the diuretic response still remain vague 
and the opinions thereon, controversial.

This diuretic effect was first believed to be the 
simple result of alterations in renal hemodynamics.
Later it was considered a tubular effect or a phenomenon 
secondary to saluresis. Some data indicate that diuresis 
observed in connection with the stimulation of volume 
receptors (changes of intrathoracic blood volume) is 
linked with a decrease of endogenous vasopressin blood 
concentration; hence, with a presumable decrease in the 
renal action of the hormone. Recently aldosterone has 
been implicated in the dichotamous effect of vasopressin. 
Supposedly the presence of aldosterone is necessary for 
the antidiuretic action, and its absence or low blood 
concentration would thus allow a diuretic effect.
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A review of the pertinent literature explains this 
great variety of findings and contentions. Species dif
ferences , variations in preparation of animals prior to 
experiments e.g. hydration, anesthesia, composition and 
rate of infusion fluid, the basal (pre-vasopressin) flow 
and osmolality of urine, the dose and type of vasopressin 
preparation used, all may be important factors involved 
in the respective diuretic response and influence the 
findings and their interpretation.

Analysis of the data of previous investigations 
illustrates that the criteria followed in these experi
ments were also diverse. In some studies attention was 
focused on vascular changes; in others stress was placed 
on the saluretic effect. Experiments in which all param
eters of renal function (in relation to this diuretic 
effect) have been observed are still lacking. Yet, a 
clear concept of the mechanism underlying the diuretic 
action can obviously be obtained only if we are able to 
correlate the various facets of renal function in the 
same animal and in the course of the same experiment.

The present study was therefore undertaken in order 
to attempt to reconcile this controversial situation and 
clarify the mechanism by which the antidiuretic hormone 
may act as a diuretic factor.





H I S T O R Y

The action of extracts of whole pituitary gland on 
renal function was first observed by Magnus and Schafer 
(1901). (21) They noted that in the anesthetized dog
intravenous injections produced an intense diuresis; the 
duration of which was greater than thirty minutes. To 
be sure Schafer and Herring (1908) concluded from their 
studies that the diuretic effect of posterior pituitary 
extract was far greater than that of any diuretic in the 
pharmacopoeia. (22)

As pointed out by Heller, in a review, the mechanism 
by which posterior pituitary extracts elicit diuresis 
in anesthetized animals has been explained in various 
ways. Some believe the diuresis to be due to specific 
stimulation of the renal cells, because the increased 
urine flow exceeded the elevated blood pressure in dura
tion. Furthermore, tachyphylaxis was more pronounced 
for the blood pressure than the diuretic effect and the 
increased urine flow is sometimes accompanied by an 
increased kidney volume. Other workers postulated a 
hemodynamic origin of the diuretic effect which is based 
on the following: (a) the close parallel between blood 
pressure and increased urine flow, (b) the similarity in
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the response produced by small doses of epinephrine,
(c) the lack of an increase in oxygen consumption during 
pitressin diuresis, and (d) the rise in glomerular 
filtration following the intravenous injection of 
pitressin in anesthetized animals. (15)

The vascular hypothesis gained considerable support 
in a series of experiments in which diuresis was never 
detected without some accompanying change in blood 
pressure. (19)

Heller suggested that the vascular concept might 
be substantiated if one could obtain a prefabricated 
vasopressin which, while retaining its antidiuretic 
activity, no longer influenced blood pressure. (15) 
However, to date none of the available synthetic vaso
pressins fulfill this criterion.

Stehle observed the diuresis to be associated with 
an augmented salt output, i.e. an osmotic diuresis. (27) 
Boyd, Garand and Livesey found that large doses of 
Pituitrin increased urine flow, medium doses decreased 
it and very small doses again increased the urine flow.
(4)

Fraser attempted to reconcile these varying obser
vations ascribed to posterior pituitary extracts by 
suggesting that the water diuresis and augmented salt
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excretion were due to the oxytoxic principle of the 
extract. He concluded that a diuresis could only be 
elicited by doses of "pressor extract" which had drastic 
circulatory effects and that the corresponding salt 
diuresis was a result of the toxic circulatory action 
of these large doses. (9) Nevertheless, recent evidence
by Bobb indicates that vasopressin itself can induce 
diuresis in doses which can be considered pharmacological 
but not toxic. (3)

Furthermore, Kramar et al in rats, (17) and Grinnell
et al in dogs (12) observed that sub-antidiuretic doses 
of arginine-8-vasopressin evoke a diuretic effect with
out an accompanying change in peripheral blood pressure. 
More recently, Schmitt has offered experimental evidence 
which suggests that ADH cannot induce antidiuresis in 
the presence of low or absent aldosterone. Indeed his 
evidence seems to indicate that when the vasopressin/ 
aldosterone ration is high one observes a diuresis 
which is accompanied by saluresis. (24)

Kinne and MacFarlane demonstrated that increased 
sodium, chloride, and potassium excretion, increased 
glomerular filtration rate (GFR) and diuresis accompanied 
the administration of vasopressin in Merino sheep 
initially secreting a concentrated urine. (16) This
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group has further substantiated their earlier obser
vations in a more recent study, utilizing Merino sheep, 
camels, and cattle. (20) Cans using hydropénie sheep 
elaborating a concentrated urine has confirmed the 
findings of Kinne and his collègues. (10)

In anesthetized cats receiving intravenous injec
tions of 5 to 1500 mU vasopressin, Barer observed an 
increase in urine flow and renal blood flow independent 
of arterial pressure changes. (2)





M E T H O D  A N D  M A T E R I A L S

(A) Test Animals and Their Surgical Preparation:

Seventeen healthy adult female dogs, weighing between 
8 - 17 Kg. were used in these experiments. Nine of these 
animals were AKC registered Beagle dogs; the other eight 
were ordinary mongrel dogs.

A urinary bladder fistula was prepared in each of 
the dogs by ligation and section of the urethra at the 
neck of the bladder and by suture of the trigonum into 
an oval skin window. The finished preparation was not 
premitted to exceed 1 1/2" by 1", as larger preparations 
tend to form false bladders.

A surgical exteriorization of the carotid artery 
(carotid loop) into a skin flap was also established to 
facilitate direct blood pressure measurements.

In addition four dogs had a unilateral nephrectomy 
performed with the concurrent implacement of an electro
magnetic blood flow transducer (Flo Probe —  Statham, 
Oxnard, California) around the renal artery of the con
tralateral kidney.
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(B) Experimental protocol:

After complete healing the animals were hydrated by 
intra-gastric administration of warm tap water (25 ml/Kg). 
Ninety minutes after hydration, each animal was anesthe
tized with sodium pentobarbital (30 mg/Kg) and the trachea 
intubated. The endotracheal tube was connected to a 
respiratory pump only in the event hypoxia occured; this 
practice was utilized to minimize the changes in intra- 
thoracic blood volume, which result from positive pressure 
respiration. These changes have been shown to alter 
endogenous yasopressin titer.

In some experiments direct arterial blood pressure 
was recorded. This was accomplished by the following 
techniques. The carotid loop or the area surrounding 
the femoral artery was infiltrated with lidocaine, to 
prevent possible release of endogenous vasopressin. The 
artery was then punctured using a Jelco Cathether Place
ment Unit;1 the catheter portion of which was instilled 
into the lumen of the artery. The catheter was connected 
by polyethylene tubing to a fluid pressure transducer 
(Model P-1000 : E & M Instrument company, Houston, Texas.).

1Jelco Laboratories, Raritan, New Jersey.



12

This in turn was coupled by means of a Transducer - 
Monitor - Coupler* to a graphical readout recorder (San
born Twin-Viso Recorder, Sanborn Instrument Company, 
Waltham, Massachusetts).

The animal was then placed on a padded dog board 
and positioned with its bladder fistula over a hole in 
the board which had a funnel attached. The urine could 
thus be collected directly from the bladder fistula via 
a funnel into graduated tubes.

The saphenous vein was then catheterized so that 
blood could be obtained or drugs injected while maintain
ing a constant rate infusion.

Before beginning any infusion a "blank" urine and 
blood sample was obtained. This was done to determine 
the colorimetric blank values in plasma and urine. Such 
"blanks" are generally nonspecific and represent sub
stances which are handled by the kidney in quite a dif
ferent manner from the test substances and therefore 
require appropriate correction in clearance calculations.

The animal was then given a priming dose of para- 
aminohippuric acid (8 mg/Kg). Then a "nutrient solution"

1E & M Instrument Company, Houston, Texas.
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(a buffered isotonic solution),1 with a maintenance dose 
of PAH incorporated into it, was infused using a multi- 
speed infusion pump-6- at an average rate of 0.764 ml/min.

The urine samples obtained during the first thirty 
minutes were always discarded because at the low rates 
of infusion used it took more than thirty minutes for 
the PAH to equilibrate in the plasma. If PAH determina
tions were made soon after the onset of the infusion, 
they were found to be inaccurate since the PAH concen
tration in the plasma had not reached a steady state.
If the level fluctuates, the PAH will not be presented 
to the renal tubules in a uniform fashion.

Following the period of PAH equilibration, the 
"prevasopressin" period of the experiment was begun.
It was mandatory that the urine flow during this period 
be even and of low volume for at lease six-5 minute 
sampling periods.

Providing the above criterion was met the infusion 
was changed to nutrient solution containing Pitressin 1 2

1Dextrose..........................  4.46 g
N a C l .............................. 58 mg
NaHCOg............................ 4 2 mg
Distilled H20 q.s.a.d............. 100 ml
2Harvard Apparatus Company Inc., Millis, Mass.



14

(Parke-Davis & Company) in concentrations to yield 
.05 mU - 25 mU/Kg/min. The nutrient solution-Pitressin 
infusion was continued until a response, if any became 
manifest. (Average duration 37 min., range 15 - 65 min.)

Then the nutrient solution, without vasopressin, 
was resumed in this the post-vasopressin period. This 
period was included in the experimental protocol to 
determine what effect withdrawal of the hormone would 
have on the various papameters determined in this study.
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(C) Analytical Determinations:
1. Sodium and potassium determinations of plasma 

and urine were made directly on an Instrumentation 
Laboratories Flame Photometer.1 (Model 143) Standard 
solutions were obtained from Fisher Scientific Company* 2 
and were made to correct concentration using deionized 
water.

2. Chloride Determinations: In all experiments 
urinary chloride concentration was measured either by 
the mercurimetric method of Schales and Schales (23) or 
by the Buchler-Cotlove Chloridometer Automatic Titrator.3

3. Para-aminohippuric acid and Creatinine Deter- 
minations; The Technicon Autoanalyzer4 was used to 
determine the blood and urine levels of PAH and Crea
tinine. The procedure used was one advanced by Harvey 
and Brothers (14) for the Autoanalyzer. Their PAH deter
mination was a modification of that used by Bratton and 
Marshall (5) for sulfanilamide.

instrumentation Laboratory Inc., Boston, Mass.
2 .Fisher Scientific Company, St. Louis, Missouri.
3Buchler Instruments Inc., Fort Lee, New Jersey.
4Technicon Company, Terrytown, New York.
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4. Osmolal Determinations: Osmolality was deter
mined by the freezing point depression method. An 
Advanced Osmometer^ was used in all of these determina
tions . Standard solutions for the Osmometer were 
obtained directly from the Advanced Osmometer Company.

Advanced Instruments Inc., Newton Highlands, Mass.
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(D) Calculations Utilized:

1. Creatinine Clearance: The clearance of endoge
nous creatinine was calculated according to the following 
formula:

Ccr
Ucr V

Ccr = Volume of glomerular filtrate (cc/min.) 
Ucr = Urine concentration (mg/cc)
V = Urine flow (cc/min.)
Pcr = Plasma concentration (mg/cc)

This calculation was used to indicate changes in 
glomerular filtration rate (GFR). 2

2. Determination of effective renal plasma flow 
utilized the clearance of PAH, which is consistent with 
the following equation.

_ ÜPAH VCPAH
PrPAH

CpAH = Effective renal plasma flow (cc/min.) 
UpAH = Ur;*-ne concentration (mg/cc)
V + Urine flow (cc/min.)
PpAH = plasma concentration (mg/cc)
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3. The solute excretion provides an index of gross 
excretion of solute per minute by the kidneys.

Solute excretion (S.E.) = uosm v

S.E. = Solute excretion (microosmols/min.)
Uosm = Urine concentration (mOsm/cc)
V = Urine volume (cc/min)

4. The osmolal clearance was calculated by means 
of the following equation.

'osm
U Vosm
• osm

Cosm = Osmolal Clearance (cc/min.)
U,osm = Urine concentration (milliosmols/cc)
V = Urine flow (ml/min.)
posm = Plasma concentration (milliosmols/cc)

5. To provide an indication of how much solute 
free water was excreted during the experiments the 
"free water" clearance was determined according to the 
following formula:

H2 °

V - U Vosm

osm
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or since
uosm v
osm

= C thenosm 'H20 = V - C oTn  ̂ osm

represents the rate of excretion of osmotically 
free water in cc/min., i.e., it is that moiety of water 
in the urine in excess of the simultaneous osmolal 
clearance. The free water clearance may, therefore, be 
positive or negative depending on conditions present at 
the particular time.

6. Body surface area was determined by the equation 
of Cowgill and Drabkin. (25)

0.367S. A . = 2.268 x B.W. gm. x L msq. cm. cm
B.W. = Body weight (gms)
L = Length from nose to anus (cm)

This nomogram is considered to be one of the best avail
able and is almost universally used.

In cases where the length of the animal was unavail
able the formula given by Smith (25) for Kunkel’s data 
was used.

S.A. 0.66
sq. cm. 11 B.W.
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(E) Statistical Evaluation and Calculation of Results:

Every vasopressin experiment was divided into 
three time periods. The first was the period preceding 
the vasopressin infusion and hence was referred to as 
the pre-vasopressin period. The second period (vaso
pressin period) began when the infusion of ADH was ini
tiated and continued until a response, if any, became 
evident. Following the termination of the ADH infusion 
a recovery period, post-vasopressin, was included to 
determine what effects withdrawal of the hormone would 
have on the various determined parameters. The separate 
control experiments were conducted in a similar manner, 
the only exception being that ADH was not administered.
The average duration of the control experiments was 
equal to the average duration of the vasopressin exper
iments. In addition the durations of the individual 
time periods of the vasopressin experiments were averaged. 
The control experiments were handled in a like manner 
to simulate the vasopressin experiments.

The mean and standard deviation of each of the 
various parameters was computed for each individual 
time period, in both the control and experimental 
trials. In every instance the difference between the 
first and second, as well as the first and third periods,
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was determined. Lastly, the equivalent differences in 
the experimental and control groups were confronted and 
analysed for statistical significance. It was decided 
to use the "t" test for the computation of "P" values. 
This decision had several special difficulties in view 
of the data involved:

1. The statistical test would have to yield 
inferences about two means derived from 
two independent observations.

2. The variances between these two equiv
alent mean differences were unequal.

3. The sample sizes (yielding these means) 
differed greatly.

Therefore, the following statistic was utilized 
(adaptation of the basic "t" formula).
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Which is approximately distributed as ty with degrees 
of freedom.

These statistics are used only if the sample sizes 
differ greatly and if one is quite sure the variances 
are unequal.

It will be noted from the formula for computation 
of the degrees of freedom that as the standard error

increases then correspondingly the degrees of n
freedom decrease.

This is crucial when one considers the great degree 
of variation encountered in a dynamic fluctuating system 
such as a test animal. Naturally, the determined param
eters varied greatly in any given dog on different days 
even though the experimental protocol did not vary.





R E S U L T S

(A) CONTROL EXPERIMENTS: (Reference Table I)

Since the normal fluctuations for the determined 
parameters were not known for the test animals utilized, 
ten control experiments were conducted. The fluctuations 
in urine volume were found to be 0.01 cc/min. and 0.03 
cc/min. as reflected by the difference between the first 
and second phase means and the first and third phase 
means respectively.

Chloride excretion showed no change in mean excre
tion between first and second phase; however, the differ
ences between the first and third phase reflected a 
slight mean increase of 0.90 uEq/min.

When the first and second phase differences were 
compared, in seven out of ten of the individual control 
experiments urinary sodium concentration decreased. 
Comparison of the first and third phase differences 
yielded four instances of a decrease in urinary Na+ and 
three instances of no change. Mean differences for 
urinary sodium excretion were -4.6 uEq/min., for the 
first phase minus the second phase and -3.3 uEq/min. for 
the first phase minus the third phase.

Excretion of potassium displayed a similar course 
between the first and second phase and the first and
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third phase, decreasing or displaying no change in eight 
out of ten cases in the former and seven out of ten cases 
in the latter. Mean differences of potassium excretion 
in the ten control experiments were -4.3 uEq/min. for 
the first and second phase, and -4.5 uEq/min. for the 
first and third phase.

Creatinine clearance displayed a slight decrease 
upon computing the mean differences of the respective 
phases.

PAH clearance (Table I) showed a slight increase 
in mean differences of 3.3 ml/min. (first phase minus 
second phase) and 8.9 ml/min. (first phase minus third 
phase). There was, however, a moderately large standard 
deviation, (approximately ±40 ml/min.) in each of the 
three phases of the control experiments. This was also 
reflected in the mean differences both of which displayed 
a standard deviation of ±18 ml/min. (rounded to the 
nearest whole number).

These variances are interesting in light of the fact 
that all PAH determinations for each of the three phases 
are corrected to a one square meter surface area standard.

The "free water" clearance exhibited a progressive 
increase with a first versus second phase mean difference 
of 0.09 (S.D. t 0.16) and a first minus third phase mean 
difference of 0.16 (S.D. ± 0.31) .
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The osmolal clearance displayed slight decreases 
as reflected by the mean differences.

Solute excretion decreased when the mean differ
ences of the phases were calculated. There was, 
however, a considerable scatter between each of the 
control phases and this was also true of the standard 
deviations of the mean differences. The results of the 
control experiments are summarized in Table I.

(B) ADH EXPERIMENTS:

(1) 5 ipU - 25 mU/Kg/min. (Reference Table II)
This experimental group consisted of the following 

number of experiments per dose:

dosage range produced a diuretic effect. The "P" values 
obtained from "t" test were P <.0005 when the first phase 
minus the second phase differences were compared with 
the corresponding differences in the controls. Even the 
differences between the first and third phases were

Number of Experiments Dose
1
1
1
3
1
3

25 mU/Kg/min. 
20 mU/Kg/min. 
12 mU/Kg/min. 
10 mU/Kg/min. 
7 mU/Kg/min. 
5 mU/Kg/min.
PAdministration of ADH (Pitressin) ' in the above
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statistically significant when compared with the controls 
(P< .005, P > .001) .

Electrolyte excretion (Cl-, Na+ , K+) increases were 
highly significant during the vasopressin infusion 
(P< .0005). This was also true of the recovery phase 
though the "P" values were not as greatly significant.

Renal vascular effects, as exemplified by creatinine 
clearance + PAH clearance, showed significant increases 
during the vasopressin phase. However, during the recov
ery phase no statistically significant changes were 
observed.

The solute handling osmotic triad, i.e., CF2q Cogm 
solute excretion (S.E.) displayed significant changes 
during the vasopressin phase but no change was reflected 
during recovery. An exact analysis of these data with 
corresponding "P" values is given in Table II. 2

(2) 1 mU/Kg/min. (Reference Table III)
(Four experiments at this dose)

Comparison of vasopressin and control experiments, 
again, demonstrated a significant increase in urine 
volume during the ADH infusion and the recovery periods. 
Electrolyte excretion increases were also significant 
in both the vasopressin and post-vasopressin periods.
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It is interesting to note that glomerular fil
tration showed no significant change in response to 
infused vasopressin at this dosage level. Further, in 
several of the individual experiments the creatinine 
clearance decreased or showed no change as determined 
by the differences of the pre-vasopressin and vasopressin 
period. In this case a predominance of the individual 
experiments showed a decrease from the pre-vasopressin 
values.

Computation of the "t" value for the change in 
effective renal plasma flow (CpAH) showed no significant 
changes in either the vasopressin period or the recovery 
period. The vasopressin period's "t" value, however, 
approached the 95% significance level.

The "free water" clearance illustrated a highly 
significant decrease during the vasopressin period. The 
recovery period, however, revealed no significant change 
in CH2q .

Osmolal clearance and excretion of solute were both 
significantly increased during ADE infusion. These 
showed no significant difference from basal during the 
post-vasopressin period.
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(3) 600 uU/Kg/min. (Reference Table IV)
(Six experiments at this dose)

The level of statistical significance (P< .005,
P >.001) was identical for the increases in urine flow, 
chloride and sodium excretion at this dose level of 
vasopressin. The recovery period of these parameters 
also displayed statistically significant increases.
The potassium excretion increase in response to vaso
pressin attained an even greater level of significance 
(P< .005, P >.001) .

The glomerular filtration rate (Ccr) actually 
showed a slight decrease when the mean differences between 
the pre-vasopressin and vasopressin periods were compared. 
This difference between the pre- and post-vasopressin 
period was even greater. Thus, GFR decreased, as reflected 
by the decrease in the respective means of the periods.

Renal plasma flow (Cp^H) exhibited a statistically 
significant increase. This is interesting in light of 
the fact that glomerular filtration rate exhibited a 
slight decrease, though not significant.

Analysis of the data for "water" clearance, osmolal 
clearance and solute excretion during the vasopressin 
period disclosed that all exhibited highly significant 
changes (P< .0005). Interestingly, the recovery period 
showed no statistically significant changes in regard
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to these parameters.

(4) 400 uU/Kg/min. (Reference Table V)
(Five experiments at this dose)

Urine output and electrolyte (Cl-, Na+, K+) excre
tion all demonstrated the same significance level of 
increase, (P< .005, P ̂ .001) at this dose. The recovery 
phases of these parameters also displayed significant 
increases with the exception of potassium excretion.
In contrast to creatinine clearance the PAH clearance 
during vasopressin infusion was significant, which again 
demonstrate^ an inconsistency in renal hemodynamics. 
However, during recovery neither increased to a signif
icant level? in fact, Ccr decreased slightly.

The decrease in water clearance; an increase in 
osmolal clearance; and an increase in excretion of solute 
were all to significant levels, the latter two were 
however of greater significance than the former.

(5) 200 uU/Kg/min. (Reference Table VI)
(Six experiments at this dose)

At this level of vasopressin infusion, increases 
in urine flow, creatinine and PAH clearances, potassium, 
sodium and chloride excretion were all significant.
The recovery phase for urine flow, potassium, sodium and
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chloride were also significantly increased. There was 
a valid decrement in free water clearance during ADH 
infusion but not during recovery.

Solute excretion and osmolal clearance were 
increased to the same significance levels in the ADH 
infusion phase, but not in the recovery phase.

(6) 100 uU/Kg/min. (Reference Table VII)
(Six experiments at this dose)

Urine output again displayed a statistically signif
icant increase, however, in two cases the diuresis was 
minimal but present. Urine flow was not increased in 
the recovery phase. Urinary excretion of chloride, 
potassium and sodium was significant in both the vaso
pressin and post-vasopressin periods.

Glomerular filtration was significantly increased 
in the vasopressin period, but not in the recovery phase.

Renal plasma flow was increased over pre-vasopressin 
values in four experiments and decreased in the remaining 
two. In the post-vasopressin period four of the six 
experiments displayed a decrease when compared with the 
pre-vasopressin values. Statistically as a group, however, 
neither the vasopressin nor the post-vasopressin periods 
demonstrated any change.



32

The decrease of CH 0̂ and increases in Cogm and 
solute excretion in response to ADH infusion were 
significant, however, no significant change was observed 
for these parameters during the recovery phase.

(7) 50 uU/Kg/min. (Reference Table VIII a, b)
(Two experiments at this dose)

The small number of experiments attempted at this 
dose level precluded a statistical analysis. A table 
summarizing the results of these experiments is therefore 
substituted.

Table IX is a summary of the mean differences of 
all parameters grouped according to vasopressin dose.

Increases in blood pressure were routinely observed 
at those dose levels down to the 400 microunit level.
At this dosage the blood pressure changes were variable 
and inconsistent. The dose range below this transitional 
level i.e. (200 uU - 50 uU) displayed no increase in blood
pressure.





D I S C U S S I O N

The diuresis observed in this study was consistently 
accompanied by increased excretion of Na+, K+, Cl- and 
total solutes and by a corresponding increase in osmotic 
clearance. The free water clearance uniformly decreased. 
Para-aminohippurate clearance increased significantly 
at all dose levels down to 200 microunits, except for 
the one milliunit group in which the non-significance 
of the otherwise marked increase was apparently due to 
the small degree of freedom and wide standard deviation. 
The changes in creatinine clearance seemed variable in 
the various dose groups. The clearance significantly 
increased in the 5 - 2 5  milliunit, 200 microunit and 
100 microunit groups but did not change in the others.

The manifest changes observed during the vasopressin 
period were consistently diminished after cessation of 
vasopressin infusion. Though urine volume was still 
significantly greater at all levels except the 100 micro
unit groups, these increases were only a fraction of 
those observed during the vasopressin period. As seen in 
Tables II through VII electrolyte excretion decreased 
greatly, though in most dose groups it was still elevated 
to significant levels in the post-vasopressin period.
The creatinine clearance values during vasopressin
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infusion were quite variable; however, during the post
infusion period the values either returned to the pre
infusion value or lower.

When the vasopressin infusion period was compared 
to the post-infusion period renal plasma flow (RPF) 
invariably displayed a decrease.

Free water clearance which decreased during the 
vasopressin period returned to the pre-vasopressin levels 
showing a "rebound tendency."

Osmolal clearance and solute excretion were decreased 
to the extent that they approached pre-vasopressin levels.

To summarize, post-vasopressin changes indicated a 
general return to basal values.

Review of the third phase, i.e. after vasopressin 
infusion had been discontinued, yielded the following 
observations. Table IX is a summary of the mean differ
ences of all parameters and grouped according to vaso
pressin doses. This table gives an opportunity to 
speculate on possible correlations between the various 
items. In general it may be said that the greatest 
diuretic responses tended to occur with greater frequency 
at the higher doses of vasopressin. The same can be said, 
though not without exception, for sodium and chloride
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excretion and the same tendency is noticeable in the 
osmolal clearance. The parallelism between decreasing 
doses and decreasing degree of flow, chloride and sodium 
excretion and osmolal clearance would be perfect were it 
not for the 600 microunit group. In this group one 
experiment of the six displayed only a slightly positive 
degree of diuresis and only a slight change in the other 
parameters. This was apparently responsible for the 
averages of this group's values to be out of line; i.e., 
non-linear in regard to the Other groups.

Obvious relationship seems to be present between 
the increases in urine volume and increases of electrolyte 
excretion (Cl-, Na+), total solutes (solute excretion) 
and osmolal clearance. The close relationship between 
diuresis and electrolyte and solute excretion could be 
best demonstrated in the following way. We arbitrarily 
singled out the experiments resulting in the highest and 
lowest magnitude of diuresis. One group, (1-16 of Table X)
encompassed all the experiments in which urine output 
increased at least by 2 ml per minute and the other group 
(17-20 of Table X) consisted of all experiments in which 
the increase was 0.5 cc or less per minute. Summarization 
of the data, (Table X) of these two extreme groups 
clearly indicates a distinct qualitative relationship
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between the degree of diuresis and the degree of electro
lyte and solute excretion.

The results of this study suggest that infusion 
of ADH over a dosage range of 0.05 mU - 25 mU/Kg/min., 
in an anesthetized dog elaborating a concentrated urine 
routinely caused diuresis and saluresis. The diuresis 
which occured under the experimental conditions discribed 
was consistantly accompanied by significant rise in 
electrolyte excretion and osmolal clearance as well as 
a diminished free water clearance. These data tend to 
confirm the studies reported by Kinne and Macfarlane, 
et al. and Cans. (16, 11) These investigators used 
ruminants (sheep, camels, and cattle) in their studies, 
all of which appeared to be more sensitive to ADH than 
the dog. (20)

Nevertheless, the dosage range reported in this 
study extended from the pressor to the non-pressor con
centrations, i.e. pharmacologic to physiologic.

Under the experimental conditions discribed, these 
investigators concluded that the observed response to 
vasopressin was that of an osmotic diuresis.

As discussed above the data presented in this study 
supports the concept that the origin of the vasopressin 
diuresis is related to a manifest saluresis.

The degree to which renal plasma flow and glomerular 
filtration rate participate in the diuretic response is
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speculative. Creatinine clearance displayed no statis
tical significance between the two extreme groups 
reported in Table X. Conversely renal plasma flow 
between the two groups showed a significant increase 
during vasopressin infusion. It is noted that the 
increase in diuresis tends to be paralleled by renal 
plasma flow.

Since the data for glomerular filtration rate lacked 
statistical significance it was difficult to speculate 
with certainty the role of increased renal plasma flow 
(RPF) in relation to diuresis. It had been generally 
accepted that endogenous creatinine clearance in the dog 
is a valid measurement of glomerular filtration rate 
(GFR) under basal conditions. Under these conditions 
the concentration of creatinine presented to the kidney 
would be expected to be constant and equal to the turn
over rate of the metabolic-creatinine-pool. During 
prolonged and profound diuresis the plasma pool might 
have been diminished thereby giving values for filtration 
which were excessively low and creating the false 
impression of a fall or no change in GFR.

Using inulin clearance determinations Cans reported 
consistantly increased glomerular filtration rates 
during vasopressin diuresis. (11)



39

If the above explanation for the variable creatinine 
results reported in this study are valid and the inulin 
results of Cans are correct, one may conclude that the 
observed increase in solute excretion and renal plasma 
flow recorded here and the increased glomerular filtra
tion rate reported by Cans are direct participants in the 
vasopressin diuresis.

Several investigations are known in the literature 
in which diuresis was demonstrable following vasopressin 
infusion. (1, 6, & 18) The diuresis observed was also
termed osmotic or saline diuresis. Analyzing these 
experiments, we must observe that they are radically 
different from those described in this thesis. The cited 
authors loaded their experimental animals with saline 
infusions or mannitol prior to and/or during the admin
istration of vasopressin. The animals were, in fact, 
already in a pronounced diuretic state due to the previous 
loading when vasopressin was administered. Thus, in 
these experiments the effects of vasopressin on a saline 
or mannitol diuresis were actually studied. Whereas, in 
our experiments vasopressin's effects were observed in 
an animal which was in a state of "neutral" renal 
function. Consequently, these two types of experiments 
are not directly comparable.





S U M M A R Y

1. Forty-nine experiments (10 control, 39 vasopressin) 
were performed on 17 adult, healthy female dogs.

2. Sodium, potassium, PAH, creatinine and total solute 
concentrations were determined for plasma and urine. 
Chloride concentrations were determined for urine 
only.

3. Free water, osmolal, creatinine and PAH clearances 
were calculated as well as Na+, K+, Cl and total 
solute excretions.

4. The results indicate that vasopressin in a concen
tration of .05 mU - 25 mU/Kg/min. administered to 
a dog elaborating a concentrated urine is both 
saluretic and diuretic.

5. This diuresis and saluresis is accompanied by greatly 
increased excretion of Na+, K+ , Cl and total solute 
and by increases in PAH and osmolal clearance. The
"free water" clearance consistently decreased indicat
ing increased reabsorption of free water. Creatinine 
clearance values were variable. (Reference Table II-X)

6. The results are discussed in the light of possible 
qualitative relationships and two varying magnitudes 
of diuresis are contrasted. (Reference Table IX-X)
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TABLE Ii,a

Mean ♦ S.D. of the 3 experimental phases and their respective differences with corresponding P values

Dose control
Phase I Phase I I Phase I I

Urine Output 
ml/min.

0.26 0.08 0.27 0.07 0.29 0.06

C l* Excretion 
uEq/min.

8.70 13.30 8.70 11.73 9.60 9.24

Na* Excretion 
pBq/min.

41.90 32.93 37.30 32.38 38.60 31.80

K* Excretion 
pBq/min.

28.00 13.83 23.70 9.88 23.50 9.18

Ccreat inine 40.20 8.82 38.40 11.66 36.90 11.39

ml/min.

CPAH 172.00 39.49 175.30 39.46 180.90 44.33

ml/min.

CHa0
ml/min.

-1.38 0.51 -1.29 0.43 -1.22 0.39

Coam 1.66 0.58 1.57 0.47 1.52 0.41

ml/min.

Solute Excretion 553.5 210.21 519.10 167.09 498.30 142.68
uOsMols/min.

S.D. - S.D. - S.D.

D ifferenceMI

1 10 control experiments, 10 dogs

2 A ll parameter values are corrected to a 1 a3 body surface area standard.

D ifference
Mil

P*
MI Mil

0.01 0.03 0.03 0.04 .05 >  .05

0.00 3.68 0.90 7.10 >  .05 >  .05

-4.60 13.30 -3.30 18.23 >  .05 >  .05

-4.30 8.44 -4.50 14.16 >  .05 >  .05

-1.80 8.27 -3.30 7.10 >  .05

A

3.30 18.06 8.90 18.37 >  .05 >  .05

0.09 0.16 0.16 0.31 >  .05

A

-0.09 0.20 -0.13 0.34 >  .05 >  .05

-34.40 69.57 -55.20 116.94 >  .05 >  .05

; S.D. g S.D.

4*(jJ



TABLE IIl,a

Mean ♦ S.D. of the 3 experimental phases and their respective differences with corresponding P values

Dose
5 mu-25 mg/Kg/min

Prevasopressin 

Phase I

Vasopressin 

Phase I I

Post Vasopressin 

Phase I I I

D ifference

M I

D ifference

M i l

■ :

l- »n

P*

M i l

Urine Output 
ml/min.

0.51 0.21 2.86 0.60 1.03 0.27 2.35 0.64 0.51 0.40 <  .0005 < .0 0 5

C l -  Excretion 
liEq/min. 24.50 19.77 297. 70 120.44 72.70 49.85 273.20 133.75 48.20 62.44 < .0005

< .025
> .0 1

Na* Excretion 
uEq/min.

66.70 57.72 474.80 110.69 154.90 69.80 408.10 124.32 88.20 87.50 <.0005 < .0 0 5
>.001

K* Excretion 
nEq/min.

28.60 12.49 95.40 29.64 54.20 20.51 66.80 24.53 25.60 23.83 <•0005 < .0 05
>.001

c creatin ine
ml/min.

28.70 9.11 35.00 9.69 23.40 4.11 6.30 7.74 -5.30 6.39 < .0 2 5  
>  .01

> .0 5

S ah
ml/min.

118.50 49.57 157.87 56.56 150.00 62.36 39.37 21.81 31.50 40.99 < .0 01
> .0005

> .0 5

CH*0
ml/min.

-1.19 0.47 -1.73 0.66 -0.88 0.52 -0.54 0.55 0.30 0.49 < .0 05
> .0 0 1

> .0 5

Coem
ml/min.

1.72 0.51 4.61 0.90 1.93 0.66 2.88 0.93 0.20 0.65 <.0005 y ©

Solute Excretion 
liOsMols/min. 554.9 163.79 1445.5 244.90 615.90 190.70 900.60 270.63 70.70 198.34 < .0006 > .0 5

x S.D. ; S.D. ; S.D. x S.D. x S.D.

1 10 vasopressin experiments, 10 doge

2 a l l  parameter values are corrected to  a 1 ma body surface area standard.



TABLE III
Mean ♦ S.D. of the 3 experimental phases and th e ir  respective  d iffe ren ces  w ith corresponding P values 

Prevasopresstn Vasopressin Post Vasopressin D ifference D ifference P
1 mU/Kg/min. Phase I Phase I I Phai

Urine Output 
■1/ein.

0.32 0.05 2.41 0.84 0.78

C l-  Excretion 
uBq/min

12.80 8.03 261.25 92.95 53.50

Na* Excretion 
liBq/ein

32.00 33.37 352.00 117.69 91.75

K* Excretion 
liBq/ein.

22.00 6.78 102.50 20.63 51.25

Ccreatin ine 
e l/ e ln .

34.00 18.34 36.00 14.07 23.75

CPAH
el/e in .

105.25 57.88 173.75 96.92 130.75

CHa0
■1/ein.

-0.99 0.21 -1.20 0.28 -0.75

Coae
e1/ein.

1.34 0.27 3.61 0.77 1.54

Solute Excretion 
uOsMole/ein. 420.25 90.58

S.D.

1160. 75 276.44

S.D.

491.25

III H I  I Hill H I  I Hill

0.33 2.08 0.89 0.46 0.32 < .0 1
>.005

< .0 5
>.025

24.3S 248.45 93.60 40.70 16.35 < .0 1
>.025

<.005
>.001

42.07 320.00 120.95 59.75 28.94 <c.o i
> .0 0 5

< .005
>.001

18.51 80.50 20.37 29.25 21.82 < .0 01
>.0005

.< .0 2 5
> .0 1

9.17 2.00 5.88 -10.25 10.40 >.05 > .0 5

50.34 68.50 62.61 25.50 41.18 > .0 5 > .0 5

0.35 -0.21 0.09 0.23 0.24 <.0005 > .0 5

0.36 2.26 0.84 0.19 0.37 < .0 1
> .0 05

> .0 5

108.45 740.50 299.42 71.00 137.24
< .0 1
> .0 0 5 > .0 5

S.D. % S.D. x S.D.

a vasopressin experiments, «  dogs

A ll parameter values are corrected to  a 1 m* body surface area standard



TABLE IV1

H ^ n  * S. D. of the 3 experimental phase, and their respective difference, with corresponding P value.

Dose
600 pU/Kg/Min.

Prevasopressin 
Phase I

Vasopressin 
Phase I I

Post Vasopressin 
Phase I I I

D ifference
M I

D ifference
M i l M I

p*
i - n i i

Urine Output 
ml/ein .

0.31 0.11 1.75 0.84 0.75 0.45 1.43 0.78 0.43 0.36 <.005
> .0 0 1

< .0 25
> .0 1

C l”  Excretion 
tiEq/min.

12.26 13.23 188.33 103.04 54.83 24.70 176.06 95.86 42.56 26.34 < .0 05
> .0 0 1

< .0 0 5
> .0 0 1

Me* Excretion 
pBq/min.

35.66 29.49 294.66 130.84 118.33 64.06 259.00 119.87 82.66 49.75 < .0 0 5
> 0 0 1

< .0 05
>.001

K* Excretion 
nBq/min.

28.50 15.63 93.50 33.06 42.83 17.63 65.00 25.89 14.33 12.73 <.0005 < .0 1
>.005

Ccreetin ine 
■1/min.

44.83 12.38 43.33 10.46 31.66 6.31 -1.50 9.71 -13.16 12.92 > .0 5 > .0 5

CPAH
ml/min.

153.83 60.49 212.33 42.82 146.00 28.12 58.50 38.50 -7.83 43.39 <•0 1
>.005

> .0 5

CH,0
■1/min.

-1.19 0.40 -1.64 0.42 -0.93 0.33 -0.44 0.17 0.25 0.32 <.0005 > .05

c 1.52 0.39 3.38 0.67 1.68 0.48 1.86 0.72 0.16 0.53 C .  0005 >.05

ose
■1/min.

Solute Excretion 511.83 137.86 1141.16 243.73 562.66 132.47 629.33 253.54 50.83 164.15 < .0005 >.05

pOsMols/min.

x S.D. x S.D. ? S.D. *
S.D. = S.D.

1 6 vasopressin experiments, 6 dogs

* A ll parameter values are corrected to a i m 2 body surface area standard.



TABLE V1

Mean ♦ S.D. of the 3 ex per leant al phase« and thelr reapectlva d iffe ren ce with corresponding P values

Dose
400 pU/Kg/«in.

P rêvas oprea s in 
Phase I

Vasopress in 
Phase I I

Poet Veaopr.eeIn 
Phaae I I I

Difference
M I

Difference
I-tIII M I

P*
M i l

Urine Output 
al/ain.

0.20 0.04 2.17 0.75 0.83 0.24 1.97 0.75 0.63 0.22 <.005
>.001

<.005
> 0 0 1

C l" Excrétion 
nEq/ain.

8.65 12.53 262.80 111.76 50.80 24.99 254.14 102.72 42.13 32.51 <.005
>.001

<.025
> .0 1

Na* Excrétion 
nEq/min.

33.40 10.85 393.40 153.98 120.20 33.91 360.00 162.62 86.80 33.89 <.005
>.001

<.005
>.001

> .0 5
K* Excretion 
liEq/ain.

19.60 5.17 81.60 26.57 35.00 22.42 62.00 27.61 15.40 23.23 <.005
>.001

35.00 5.38 51.20 24.72 34.40 15.19 16.20 21.66 -0.60 13.40 > .05 > .0 5

Ccreatinine
al/ain.

CPAH
■1/ein.

153.60 56.06 256.00 46.90 183.00 45.05 102.40 64.04 29.40 55.56 <.025
> .0 1

> .0 5

o
* o

-1.09 0.39 -1.83 0.35 -1.52 1.63 -0.73 0.49 -0.42 1.65 < .0 1
>.005

> .0 5

ml/min.

Cosa
1.30 0.43 4.01 1.08 1.56 0.38 2.70 1.19 0.25 0.49 <.005

> 0 0 1
> .0 5

ml/min.

Solute Excretion 418.60 133.02 1299.60 383.30 503.20 114.53 881.00 410.31 84.60 157.03 <.005
> 0 0 1

> .0 5

tiOsMols/min.
; S.D. X S.D. x S.D. X S.D. x S.D.

5 vaeopreiain experlean t», 5 dogs

A il paraeeter value» are corrected to  a 1 a* body eurface area étendard.



TABLE VI
Mean ♦ S.D. of the 3 experimental phases and their respective differences with corresponding P values

Dose
200 pU/Kg/min.

Prevasopress in 
Phase I

Vasopreasin 
Phase I I

Poet Vasopressin 
Phase I I I

D ifference
M I

D ifference
M i l M I

P*
M i l

Urine Output 
ml/min.

0.23 0.07 1.36 0.79 0.81 0.54 1.13 0.80 0.57 0.53 < .0 1
>.005

< 0 5
>.025

C l”  Excretion 
pEq/min.

4.00 1.09 121.16 91.34 42.16 19.48 117.16 91.58 38.16 18.68 <.025
> .0 1

< 0 0 5
>.001

Na* Excretion 
pEq/ein.

20.00 13.34 230.16 158.26 85.33 32.23 210.16 146.73 65.33 2 7.64 < ,0 1
>.005

<.0005

K* Excretion 
plq/min.

20.33 8.98 74.66 37.85 27.50 12.86 54.33 34.48 7.16 10.38 <.005
>.001

< 0 5
>.025

Ccreat inine
32.16 7.52 58.00 24.08 24.83 3.81 25.83 21.42 -7.33 4.84 <.025

>.01
> 0 5

ml/min.

S ah
ml/ein.

150.00 34.87 270.20 84.31 145.20 56.61 120.20 73.60 -4.80 45.96 < .0 2 5
> .0 1

> .0 5

c h2o
-1.06 0.19 -2.00 0.95 -0.51 0.52 -0.94 0.93 0.55 0.51 < .0 25

> .01
> .0 5

ml/ein.

Coee
1.29 0.25 3.39 1.16 1.30 0.33 2.09 1.21 0.00 0.22 < .0 0 5

> .0 01
> .0 5

ml/ein.

Solute Excretion U36.33 96. 64 1123.00 344.35 440.66 122.99 686.66 384.40 4.33 69.70 <.005 > .0 5

pOsMols/min.
; S.D. - S.D. ” S.D. ; S.D. ; S.D.

1 6 vasopressin experiments, 6 dogs

2 A ll parameter values are corrected to  a 1 ma body surface area standard.



TABLE VII:

Mean ♦ S.D. of the 3 experimental phases and their respective differences with corresponding P values

Dose
100 pU/Kg/ein.

Prevasopressin 
Phase I

Vasopressin 
Phase I I Phase i n

D ifference 
I-*I I

D ifference
H i l l H I  I

P*
H i l l

Urine Output 0.29 0.06 0.96 0.39 0.56 0.25 0.66 0.38 0.27 0.30 <,005
> .0 01

> .0 5

C l" Excretion 
uBq/min.

5.83 2.92 78.33 43.42 31.50 16.33 72.50 41.41 25.66 15.00 <.005
>•.001

< .005
>.001

Na* Excretion 
UBq/min.

37.66 37.40 173.50 80.75 79.66 48.15 135.83 58.21 42.00 28.71 <.005
> .0 0 1

<.005
>.001

K* Excretion 
pEq/min.

24.00 10.77 58.83 23.53 42.50 15.92 34.83 14.52 18.50 9.18 <.0005 <.001
>.0005

Ccreatin ine 
ml/min.

39.33 12.75 43.83 10.87 39.50 12.50 4.50 3.67 0.16 10.22 < .0 5
> .0 2 5

> .0 5

192.83 55.12 215.66 65.39 183.00 35.94 22.83 43.25 -9.83 40.59 > .05 > .0 5

ml/min.

CH,0
ml/min.

-1.33 0.43 -1.85 0.69 -1.11 0.41 -0.51 0.27 0.21 0.30 <.001
>.0005

> .0 5

Cosm
ml/min.

1.63 0.47 2.79 0.97 1.68 0.43 1.16 0.55 0.05 0.93 <.001
>.0005

> .0 5

Solute Excretion 
liOsMols/mln.

539.50 156.74

S.D.

927.66 305.62

S.D.

553.66 129.83

S.D.

388.10 172.62

S.D.

14.16 148.44

S.D.

<.001
>.0005

> .0 5

1 6 vasopressin experiments, 6 dogs

a A ll parameter values are corrected to  a 1 s 1 body surface area standard.



TABLE Villa

Values fo r the 3 experimental phases and respective  d iffe ren ces  fo r one 50 iiUAg/min. experiment

Dose
50 yUA&/min.

Prevasopre«sin 
Phase I

Vasopressin
Phase I I

Post Vasopressin 
Phase I I I

D ifference
M I

D ifference
M i l

Urine Output 
al/min.

0.24 0.37 0.24 0.13 0.00

C l”  Excretion 
liEq/min.

3.00 6.00 6.00 3.00 3.00

Na* Excretion 
tiBq/ain.

23.0 70.0 61.0 47.0 38.0

K* Excretion 
liBq/tsin.

27.0 49.0 21.0 22.0 -6 .0

Ccreatin ine 
a l/a in .

50.0 76.0 39 26.0 -11.0

CPAH
a l/ain .

199 342 162 143 -37.0

CH,0
a l/a in .

-1.03 -1.73 -1.00 -0.70 0.03

Cosa
a l/a in .

1.27 2.10 1.24 0.83 -0.03

Solute Excretion 
liOsMols/ain.

418 689 409 271 -9

1 A ll parameter values are corrected to  a 1 ■* body aurfac. area standard.



TABLE VII lb

Doee
50 pU/Kg/min. Phase I Phase I I Phase I I I

D ifference
M I

D ifference
M i l

Urine Output 
■1/min.

0.40 1.38 0.51 0.98 0.11

C l"  Excretion 
pEq/min.

7.00 109 25.0 102 18.0

Na* Excretion 
pEq/min.

24.0 166 57.0 142 33.0

K* Excretion 
pBq/min.

34.0 82.0 31.0 48.0 -3.0

^creatin ine 
ml/min.

28.0 40.0 17.0 12.0 -11.0

CP*H 
ml/min.

128 196 112 68.0 -16.0

CH,0
ml/min.

-0.66 -0.94 -0.45 -0.28 0.21

Cosm
ml/min.

1.06 2.33 0.96 1.27 -0.10

Solute Excretion 
uOsMols/min.

354 774 321 420 -33.0

1 A ll parameter values are corrected to  a 1 ma body surface area standard.



TABLE IX1

Mean d iffe ren ces  o f a l l  parameter» grouped according to  vasopressin dosage i

Dose Flow Cl - Na* K* CCR CPAH CH,0
C s. B.

II* I I I * I I I l l I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I l l

Control 0.01 0.03 0.00 0.90 -4.6 -3.3 -4.3 -4.5 -1.8 -3.3 3.3 9 0.09 0.16 -0.09 -0.13 -34 -55

5-25 aU/Kg/ain. 2.35 0.51 273 48 408 88 67 26 6 -5 39 32 -0.54 0.30 2.88 0.20 901 71

1 ell/Kg/ein. 2.08 0.46 248 41 320 60 81 29 2 -10 68 26 -0.21 0.23 2.26 0.19 741 71

600 *iU/Kg/«ln. 1.43 0.43 176 43 259 83 65 14 -1.5 -13 58 -8 -0.44 0.25 1.86 0.16 629 51

400 iiU/Kg/ain. 1.97 0.63 254 42 360 87 62 15 16 -0.6 102 29 -0.73 -0.42 2.7 0.25 881 85

200 iiU/Kg/aln. 1.13 0.57 117 38 210 65 54 7 26 -7 120 -5 -0.94 0.55 2.09 0.00 687 4

100 tiU/Kg/ain. 0.66 0.27 72 26 136 42 35 18 4 0.16 23 -10 -0.51 0.21 1.16 0.05 388 14

i A l l  parweter veluee are corrected to  a 1 ■* body surface area standard.

* 1 1 -, „ a n  difference between prevasopreseln and vaaopresaln period.

* III-» wan difference between pre- and poetvaaopreaeln period.

U1tv



TABLE X

MEAN DIFFERENCES OF PREVASOPRESSIN PHASES OF 2 GROUPS 

WITH CONTRASTING DEGREES OF DIURESIS 1 2

Experiment
Number

Flow c i - Na* K*
CCR °PAH CHa0 Cosm S.E . Table

No.

5-25 yU 1 3.06 317 542 56 0.00 46 -0.71 3.75 105b 1
2 2.35 251 3 74 53 1 — -1 .27 3.55 1046 2
3 2.70 193 509 39 14 2 -1 .00 3.74 1134 3
4 2.28 250 3 78 64 5 62 0.72 1.58 604 4
6 2.07 189 201 79 5 17 0.03 1.99 643 5
7 2.12 351 344 61 14 31 -0 .74 2.92 92 7 6
9 3.57 589 652 120 0.00 42 -0 .78 4.36 1414 7

10 2.40 304 421 41 3 66 -0 .49 2.86 911 8
1 yU 2 3.15 375 483 184 0.00 74 -0 .19 3.32 1098 9

4 2.36 249 329 106 2 152 0.12 2.50 860 10
600 yU 2 2.14 257 365 96 -13 105 -0.42 2.56 926 11

4 2.38 289 364 92 8 68 -0 .24 2.62 870 12
400 yU 2 2.08 302 440 48 8 48 -0 .50 2.60 828 13

3 3.06 389 545 79 2 103 -1 .28 4.31 1437 14
5 2.08 269 416 36 54 210 -1 .12 3.20 1054 15

200 yU 6 2.54 280 465 40 10 134 -0 .59 3.22 1005 16

MEANS 2.52 303 433 68 7 77 -0 .57 3.3 1054

600 yU 3 0.18 28 40 44 7 1 -0 .52 0.69 234 17
200 yU 1 0.26 44 98 5 -5 24 0.12 0.16 53 18
100 yU 1 0.44 74 86 34 4 -22 -0 .56 1.00 118 19

2 0.09 23 60 20 6 42 -0 .4 0 0.49 9 20

MEANS 0.24 42 71 26 3 11 -0 .34 0.58 104

P* Values *..0005 *.0 0 0 5 *.0 0 0 5  * .005 A .05 * .0 0 5 *  .05 *.0005  *.0005
(1 -1 6 M l 7-20 ) *  .001 -* .0 0 1

1 Values expressed  are  the d i f fe r e n c e s  between the p revasop ress in  and vasop ress in  p e r iod s .

2 A l l  parameter va lu es  are  c o rre c ted  to  a 1 i 1 body su rfa ce  a rea  standard.

*  The re su lta n t ~PM va lu es  were obtained by s t a t i s t i c a l  c o n fro n ta t io n  o f the group c o n s is t in g  
o f ta b le  masbers (1 -1 6 ) and the group c o n s is t in g  o f  ta b le  numbers (1 7 -2 0 ).
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