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Most clinicians will agree that the repeated observation of the specific 
gravity of the nrine is a satisfactory test of renal function. A period of 

fasting varying from 12 to 24 hours is variously regarded as adequate to 
stimulate the production of a urine of specific gravity 1.020 or higher by 
the normal kidney. The action of posterior pituitary extract on the 

kidney in man is well known. Injection of a therapeutic dose is followed 

by oliguria, an increase in the urinary concentration and a delay in the 
diuresis normally produced by the ingestion of a large quantity of 

fluid. Both of the latter effects have been utilized -as tests of renal 

function. 

The suggestion that the effect of injecting posterior pituitary extract 
might be used to investigate renal function was first made by Brunn 
(1921) but received scant attention until 1942, when Sodeman and 

Engelhardt published the results of 104 tests on 20 normal subjects 
and 16 patients. Subsequent work on the test and its modifications has 
not produced results which are completely in agreement but in view of 
the potential value of the pitressiu test, it seemed desirable to apply the 
test in the first instance to a large group of normal subjects, before embark- 

ing on any consideration of results in patients, and to evaluate the 

practical limitations imposed on its use under various circumstances. 

CI.INICAI, MATERIAL AND METHODS. 

Sodeman and Engelhardt's (11)42) test was as follows : with 110 preparation the 
patient emptied his bladder, and 10 units of pitressin (posterior pituitary extract) 
were injected subcutaneously. At intervals of 30 minutes, for two hours, the 
patient passed urine and the specific gravities of these four specimens were estimated 
The result of the test was taken to he the highest of the four values, and while it was 
not claimed that the kidney would produce its 

" 

ceiling 
" 

concentration by this 
method, it has been stated "that the results were comparable with those produced 
by the Addis test (Sclineeberg 1947) or by the Pishberg test (Horne& Morris 1!)47). 

Sodeman (1 !)48) modified this original pitressin test by suggesting that specimens 
?f urine should be obtained after one and two hours instead of the half-hourly 
intervals previously described. This modification has been used in the experiments 
described in this paper. 

.?jo 
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In the present investigation the normal group consisted of 83 medical students 
between the ages of 20 and 30 years. There were 29 female students and 24 male 
students. None gave any history of renal or cardiovascular disease. The tests were 
carried out as follows : 

1. The pitressin test. On the morning selected the student appeared at the clinical 
class at 9 a.m. with no previous preparation. The bladder was emptied and this 
urine was rejected. Ten units of pitressin (posterior pituitary extract) were injected 
subcutaneously. At 10 a.m. and 11 a.m. the bladder was emptied and the specimens 
were at once sealed to prevent evaporation. The specific gravities of these specimens 
were estimated later in the day. 
2. The 12 hours fasting test, (modified Fisliberg test). On the evening of the day 
following the pitressin test the student began a period of 12 hours fasting, all urine 

passed during that time being rejected. The specimen passed after 12 hours (usually 
on rising )\vas sealed and its specific gravity estimated later in the day. 

The specific gravities were estimated by weighing 5 ml. measured with a Grade 
A (N. P. h. tested) pipette. The urine was placed in a closed weighing bottle and 
weighed to the nearest mg. The temperature of the specimen was recorded in all 
cases, and a suitable correction made. The pitressin used for this investigation 
was supplied in ampoules by Parke Davis & Co., 0.5 ml. containing 10 United States 
Pharmacopoeia Units which was the standard preparation used by the American 
workers. The preparation contained 0.5 per cent chloretone as a preservative. 

All specimens of urine were examined microscopically and were tested for 
albumin and sugar. No microscopic abnormality was found in any specimen and 
only one specimen from a female student contained albumin. This abnormality 
amounted to 0.05 g. per cent (Esbacli method), and no correction was made for 
this small quantity. 

RESULTS. 

All 83 students were able to supply a 12 hours fasting specimen and 
the same number were able to produce at least one specimen following 
the injection of pitressin. Seventy-seven students gave a specimen at 
one hour and 81 gave a specimen at 2 hours. Thus there were 8 students 

who gave only one specimen. 
Of 77 one hour pitressin tests 23.4 per cent failed to produce a urine 

of specific gravity 1.020 or higher. Of 81 two hour pitressin tests 25.2 
per cent failed to produce a urine of specific gravity 1.020 or higher. 
When the higher of the two pitressin test specimens is considered it is 

seen that of 83 pitressin tests 14.5 per cent failed to produce a urine of 

specific gravity 1.020 or higher. This should now be compared with the 
results of the 12 hours fasting test. Of 83 twelve hour fasting tests 28.9 
per cent failed to produce a urine of specific gravity 1.020 or higher. 
The observed difference between 14.5 per cent and 28.9 per cent is 

14.4 per cent. The standard error is 6.3 and so this difference is significant. 
The means and deviations about the means of the results of the two tests 

are as follows :? 

Mean. Deviation. 

Higher of pitressin test specific gravities 1.023 ?0.0053 
12 hours fasting test specific gravity 1.0225 ?0.0056 

A comparison of the results produced by each individual student by 
the two tests shows that the two tests gave results within 0.002 of each 

other in 42.2 per cent of subjects, within 0.004 of each other in 61.4 per 
cent and within 0.006 of each other in 72.1 per cent of subjects. 
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The mean difference between the specific gravities produced by the 
two tests (the pitressiu and fasting tests) was 0.0039 and the greatest 
variation was 0.015. 

If the specific gravity 1.020 or higher be regarded as normal for the 
purpose of these tests, and all values lower than 1.020 be regarded as 

abnormal, then the results of this series of experiments show that the 
tests agree in their classification of the subjects in 65.1 per cent of cases. 
In the remaining 34.9 per cent the tests disagree in their classification of 
the subjects, and may be divided into two groups as follows :?(1) 24.1 
per cent classed as normal (specific gravity 1.020 or higher) by the pitressin 
test but classed as abnormal (specific gravity less than 1.020) by the 12 
hours fasting test. (2) 10.8 per cent were, in the same way, classed as 

normal by the fasting test and abnormal by the pitressin test. 

It is of interest that four normal subjects failed to produce a specimen 
of specific gravity 1.020 or higher by either of the tests. 

Side effects of the pitressin test. In 95.1 per cent of cases extreme 

pallor appeared within a few minutes of the injection of pitressin and 
remained for l i to 2 hours. It was accompanied by no subjective sensation 
and indeed occasioned more alarm amongst the observers than amongst 
those taking part in the test. 

Hyperperistalsis was noted by 15.7 per cent of subjects. This 

was not painful or disturbing but was occasionally so" vigorous as to be 
audible to the subject's classmates. 

Colic was noted in 7.2 per cent of cases but was never of sufficient 

severity to require the student to \\ ithdraw from the class. 

Precipitate bowel motions (explosive in one case) were noted within 
one hour of injection by 3.0 per cent of subjects. 

Torpor was noted by 3.6 per cent of subjects and was in all cases 

stated to last for 4S hours. 

Faintness and oxytocic effects were each noted by two subjects, and 
headache and vomiting were each noted once. 

DISCUSSION. 

As has already been stated, Sodeman and Engelhardt (1942) published 
the results of the pitressin test, and others, in 20 normal subjects and 16 
patients. The patients were suffering from acute or chronic nephritis, 
uraemia, arteriosclerotic heart disease, and some from congestive cardiac 

failure. They concluded that :?1. The pitressin test was of value as a 
test of renal function. 2. The optimum dose of pitressin for this purpose 
was 10 units, and the optimum period of action was up to 2 

hours. 3. Pitressin did not significantly alter the blood pressure. 4. In 

all normals the specific gravity obtained by the use of pitressin was equal 
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to, or greater than, that obtained by fluid restriction for 15 hours. 5. The 

contraindications to the use of pitressin were pregnancy, oliguria, angina 
pectoris and coronary thrombosis. 

In 1943 Wall reported the results of pitressin and Fishberg tests in 6 
normal subjects, 43 cases of hypertension with no evidence of renal damage 
and 15 patients with renal impairment. He found that all subjects with 
normal kidneys produced urines of specific gravity greater than 1.020 with 
both pitressin and Fishberg tests, whereas all patients with damaged 
kidneys showed specific gravities lower than 1.020 by both procedures. 
He agreed with Sodeman and Engelhardt's conclusions. 

In the same year a further report was published by Schneeberg et al. 

(1943). The pitressin test was found to duplicate the Fishberg procedure 
in 90 per cent of cases, but statistical analysis of the results showed 

that agreement was not complete where the specific gravities fell in the 

range 1.015 to 1.025. Schneeberg (1947) published the results of his 
further studies in 101 normal subjects and 35 patients. In 121 (89%) 
cases the tests gave results which showed agreement, the difference 

between the specific gravities produced by the pitressin and Fishberg 
tests being less than 0.004 in 69 per cent of cases and less than 0.006 in 
89 per cent of cases. The injection of pitressin was also found to produce 
an average rise of blood pressure of 7 mm. Hg. after 5 minutes, an 

average rise in pulse rate of 4^ beats and no electrocardiographic changes. 
Twenty-five per cent of subjects showed slight pallor of the skin and a 
few others 

" 

coolness of the chest," 
" 

fleeting nausea," 
" 

a cool feeling all 
over," and 

" 

shortness of breath." He concluded that the pitressin test 
will produce a specific gravity of 1.022 or higher in normal subjects and 
that it can be used routine!}7 as an alternative to the Fishberg test. 

Taylor et al. (1945) compared the results obtained by the pitressin and 
Addis tests in 33 normal subjects and 65 patients. These workers used 

both pitressin and pitressin tannate in oil, under various conditions of 
hydration. Their results were erratic and inconsistent and they concluded 
that the pitressin test was not satisfactory. 

Horne & Morris (1947) tested 67 patients with hypertension, renal 

damage and congestive cardiac failure, and 14 normal subjects by the 

Fishberg and pitressin tests. Statistical analysis showed that corre- 

lation of the results obtained was close in the normal subjects but poor in 
the patients, the patients with congestive failure showing improved 
correlation as recompensation progressed. It was concluded that the 

test could be used as a substitute for the Fishberg procedure, although the 

previous use of mercurial or xanthine diuretics was considered to impair 
the accuracy of the test. 

The papers of Wall (1943) and Horue and Morris (1947) were published 
in sufficient detail to allow a direct comparison with each other and with 
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the present series to be made. In considering the Table which follows 
it must be borne in mind that a 12 hours fasting period was used in this 

report, whereas both of the American papers used the period of 14 to 16 
hours originally described by Fishberg (1934). It should also be remem- 

bered that the number of normal subjects examined was 83, 50 and 25 

respectively in the three series tabulated. 

Tabi.k. 1. 

Comparison of the results of the experiments performed in the present paper with 
the results of two previous reports. 

Present Wall Home <(? 

Series (1943) Morris 

(1947) 

Mean specific gravity of pitressin urines.. .. 1.023 1.0248 1.0242 

Mean specific gravity of fasting urines .. .. 1.0225 1.0233 1.024(3 

Standard deviation of pitressin urines .. .. ?0.0053 ?0.0032 ?0.0030 

Standard deviation of fasting urines .. .. ?0.0057 ?0.0035 ?0,0029 

Mean variation between specific gravities of fasting 
and pitressin urines .. .. .. 0.0039 0.0029 0.0029 

Fasting it' pitressin tests differing by <0.002 .. 42.2% . 58% 72% 

Fasting it' pitressin tests differing by <0.004 . 61.4% 72% 90% 

Fasting it- pitressin tests differing by <0.000 .. 72.1% 92% 100% 

Pitressin tests not reaching 1.020 .. .. .. 14.5% 0% 0% 

Fasting ,, ,, ,, ? .. .. 28.9% 12% 4% 

Pitressin tests not reaching 1.025 .. 69.9% 52% 52% 

Fasting tests ,, ? ,, .. 60.2% 68% 40% 

Table 1 shows that all three series confirm the ability of the pitressin 
test to produce a mean specific gravity at least equal to that produced 
by fasting although in the present series a larger scatter about the mean 
is indicated by the larger standard deviation. In general it can be seen 

that although the results obtained in the present investigation are less 
conclusive than those found in some of the American reports, and although 
the variation between the two tests is considerable, it can nevertheless be 

concluded that the results of the pitressin test are as likely to give an 
indication of the concentrating powers of the kidney as the results of a 

period of 12 to 16 hours fasting. 
It remains to be considered whether there are any disadvantages which 

will prevent the pitressin test from becoming an accepted substitute for 
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the Fishberg concentration test. Before discussing this however, it would 
be as well to ask whether there is any reason other than technical in- 

adequacy why there should be any failure of fasting or pitressin tests to 

produce 
" 

normal 
" 

specific gravities in normal subjects. This failure 

has been rather more frequent in the present series than in an}7 of the 
American reports except that of Taylor et al. (1945). In 1947 Little 

et al. published an account of experiments in which the amounts of chloride 
and water excreted following pitressin injection were measured. In 15 

experiments the injection of pitressin was followed by an increased 

chloride concentration despite an increase in the water excretion rate. 

In 47 experiments the injection of pitressin produced a decrease in the 
rate of water excretion which was accompanied by either an increase or 
a decrease in the rate of chloride excretion. Thus, although chloride 

comprises only 25 per cent of urinary solids, the influence of pitressin 
injections on the specific gravity of the urine is likely to be variable. In 

the light of these studies, it is perhaps surprising that such consistently 
high specific gravities were found in the American reports. 
As previously commented upon, an interesting feature of the results 

given in this paper, is the high proportion (29%) of normal subjects who 
failed to produce a urine of specific gravity 1.020 or higher after 12 

hours fasting. Study of the literature, however, leaves no doubt that a 

large proportion of normal subjects will fail to produce urines of a con- 

centration considered adequate by the various standard fasting tests. 
Most recently, Storey (1951) demonstrated that as many as 24 per cent 
of normal subjects failed to show normal results with a Fishberg concen- 
tration test. Probably for the first time, very great efforts were made in 

that series to ensure that the subjects were indeed normal. It is plain 
that much work remains to be done to clarify the concentration reactions 
of the normal kidney. 

The advantages claimed for the pitressin test are as follows. 

(Wall 1943 ; Sodeman & Engelhardt 1943) :? 

A. It is easily and quickly carried out and is especially suitable for what 
in America is called 

" 

office practice 

B. It is objective, not depending on the patient's idea of fasting or his 

willingness to abide by the doctor's instructions. Indeed, a rise in 

specific gravity will be produced even in spite of the ingestion of two 

pints of fluid in the middle of the test, as delay in diuresis is constant 

following the injection of pitressin. 

C. It does not require a period of fasting which may be distressing to 
an ill patient. 

D. It is claimed (although it has been tested in only 16 cases) that it is 
unaffected by the presence of oedema. 
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Against these advantages must be ranged several drawbacks which 

have not always been emphasised in previous writings. As one of the 

effects of pitressin is to produce oliguria, it was not surprising to find 

that the large majority of the specimens obtained in this investigation 
varied in volume between 5 and 30 ml. This raises a practical 
problem if the test has to be used in general practice as the standard 
floating hydrometer requires 70 ml. of fluid and will only occasionally be 
of use if dilution with accurately measured volumes of water is carried 

out. Alternatively, the cruder method of specific gravity measurement 
using beads will have to be used as small hydrometers are not available 
for use in the reduced urine volumes obtained in this test. The weighing 
methods used in this and previous investigations are unsuited to general 
practice conditions, and the falling drop technique of Monroe and Hopper 
(194(j) and others will require further study before it is accepted as reliable 
for use outside specialized units. It would seem that at least a graduated 
measuring cylinder will require to be available when the pitressin test is 

employed. 
The side effects of pitressin injections have received varied attention in 

the past. A list of those encountered in this investigation has already 
been given. Wall (1943) noted anginal distress once in a patient with 

hypertensive arteriosclerotic heart disease. Taylor et al. (1945) found 
this complaint in 12.6 per cent of patients as well as intestinal symptoms 
in 41.5 per cent after the use of pitressin tannate in oil.- Home and Morris 

(1947) noted cramps in 3 per cent, pallor in 25 per cent, bowel motions 
within 1 hour in 20 per cent and nausea and vomiting in 3 per cent. 

After witnessing the extreme but symptomless pallor of the students in 
this series of tests it is felt that pitressin should only be injected after due 
consideration of the likely state of the patient's coronary vessels, as well 
as of his general condition. The latter consideration will apply at least 
as forcibly to the infliction of a period of fasting as in the Fishberg and 
Addis tests. The contraindications suggested in the previous reports 
will find general agreement, namely, pregnancy, oliguria and coronary 
disease. 

Finally, Home and Morris (1947) suggested that the test is unreliable 
if mercurial or xanthine diuretics have been recently administered, but 
this fact and the application of the test to a larger series of cardiac and 
renal patients will require to be the subject of further study. 

SUMMARY. 

1. The effect on the urinary specific gravity of the injection of 10 units 
of pitressin has been compared with the effect of a standard period of 
12 hours fasting. 

2. Eighty-three normal students have been tested using both 

procedures. 
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3. The literature lias been reviewed and the advantages and dis- 

advantages of the pitressin test considered. 
4. It is concluded that the pitressin test is an efficient substitute 

for the Fishberg test. 
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