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Administration o f theophylline ethylenediamine intramuscularly
to rabbits calls forth an acute and profuse diuresis. In an extensive
physico-chemical study of the initiating events, as well as of the sub­
sequent diuresis, it was found that a slight but constant rise in the
whole blood chloride occurs relatively soon after the administration,
and as a rule preced es the maximal diuresis. The resulting diuresis
may exceed 50 tim es the normal urinary output. The specific elec­
tric conductivity of the urine and particularly the concentration of
the urinary chloride r ise, even throughout the peri ods of increasing
and maximum diuresis. Consequently so much as one third the
amount of the total blood chloride may be excreted within an hour.
H owever, at the end of the hour the whole blood chloride is even
higher than dur ing the control preadministration period. It fol­
lows that during the hour chlorides pass rapidly fr om the tissues
int o the blood stream, and thence through the kidney into the urine.

A consideration of the se findings, the rise in blood chloride and
the profuse excretion of urinary chloride, led to a consideration of
the importance o f the chloride in the mechani sm of the induced
diuresis. Cohnheim ' had found that chloride soon passes into sugar
solutions injectec1 intraperitoneall y. The intraperitoneal injection
of sugar solutions result s in a faII in the blood chloride, since
chloride leaves the blood stream and ente rs the artificial transudate
up to a concentrati on of 0.470.2 Other electrolytes are likewi se
deviated from the blood stream, after the laws govern ing permea­
bility. When hypotonic suga r solution is injected intraperitoneally
at the same time that th e specific diuretic is adm inistered intramus­
cularly, there follows a definite decrease o f the diuretic response.
This decrease is not so marked when isotonic sugar solutions are in­
jected. The diuresis which remains is associated with an increased
excretion of suga r. A similar diuresis follows the injection of the
suga r solut ions alone. The substitution of isotonic saline in a com­
bined injection has no inhibiting effect , in fact the resulting diuresis
is unusualIy lar ge.

1 Cohnheim, 0., Z. f. Bi"Z., lSnn, xxxvii, 443.
2 Curtis, G. M., Biochcm. X., 1921), clx iii , 109.
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When distilled water is injected intraperitoneally at the same time
the diuretic is administered intramuscularly no diuresis ensues. ~

The normal action of the specific diuretic is thus inhibited. There
are no crystalloids to enter the blood. Also as high as 0.63% sodium
chloride together with other electrolytes are rapidly deviated from
the blood stream and tissues. There is a distinct fall in the blood
chloride. At the end of an hour a secondary diuresis may ensue,
and at that time a subsequent injection of the diuretic may become
effective. However, then the peritoneal cavity contains an isosmo­
tic fluid with about 0.6% sodium chloride. The same inhibitory
effect occurs after the denervation of the kidneys.'

These experimental findings led to the conclusion that the devia­
tion of chlorides and other electrolytes from the blood stream and
tissues, and consequently from the kidney, was the important factor
in the inhibition of the normal action of the specific diuretic em­
ployed. Objection has been made to this view on the basis that the
intraperitoneal distilled water may produce some acute change in the
freely exposed kidney, such as an acute edema, and that this is the
factor inhibiting renal secretion. In the rabbit, to be sure, the kid­
ney hangs nearly free within the peritoneal cavity, and is covered by
but a thin serous layer, with some properitoneal fat. The present
series of experiments was consequently designed to answer this and
other similar questions.

In 15 experiments distilled water at body temperature was per­
fused through the peritoneal cavity at the rate of 500 cc. per hour.
Within 15 minutes after the beginning of the perfusion there is, as
a rule, a prompt decrease in the urinary output. Within an hour
this often amounts to a complete anuria. In certain experiments
there is a slight, irregular urinary secretion; however, this is con­
sistently less than normal. In 5 of the experiments the diuretic was
administered, 0.12 gm. intramuscularly, during this period of anuria
or of lessened urinary secretion, from one-half to 2 hours after com­
mencement of the perfusion. In no experiment was there an in­
creased urinary output. During the perfusion chloride and other
electrolytes are dialyzed away from the blood stream. Organic
crystalloids, particularly glucose, also appear in the perfusion water.
The blood chloride falls as low as 118 mgm. per 100 cc. From 300
to 836 mgm. of chloride is dialyzed from the blood stream and par­
ticularly the tissues.

In 15 experiments 0.12% glucose was added to the perfusion

a Curtis, G. M., Biochem, Z., 1927, elxxxvi, 95.
4 Curtis, G. M., and Shambaugh, N. F., Biochem, Z., 1927, elxxxvi, 112.
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water. The inhibiting effect upon the secretion of the urine is sim­
ilar, though not so marked. The blood chlori de fall s as low as 143
mgm. per 100 cc. and the amount of chloride dialyzed away vari es
fr om 205 to 896 mg111. Administ ration of the specific diuretic
during the perfusion is again without effect in increasing the urinary
output. The similar perfusion of Ringer 's solut ion, o r of 0.9%
sodium chloride, th rou gh the peritoneal cavity does not inhibit the
urinary output ; on the contrary it increases it.

The timed intravenous administration of salt solution of varying
concentrations by means of the \iVoodyatt pump result s in a diuresis.
Consequently, an attempt was made to test renal function during
the intraperitoneal perfusion of distilled wat er by simultaneously
injecting timed adequate saline intravenously. In the 30 experi­
ments during which either distilled water or distilled water with
0.12% gluco se was perfused through the peritoneal cavity the
amount of chloride dialyzed away from the bloodstream and tissues
varied between 205 and 896 mgm . An effort was consequently made
to supply pure sodium chloride in timed intravenou s am ounts to the
blood stream at least as rap idly as it would be dialyzed away by the
perfusion water. A fter calculation an d a number of tri als it was
found best to give 2.5% sodium chloride intravenously at the rate
of 1 cc. per minute during the time that distilled water wa s being
perfused through the peritoneal cavity at the rate of 500 cc. per hour.

When thi s simultaneous perfusion of distilled water and intra­
venous injection of adequate saline is effected, kidney function is
not inhibited and urinary secretion does not decrease. On the con­
trary it increases, even markedly. In 4 such experiments there was
a definite increase in urine formation; in one as long as 130 hours
following the commencement o f the simultaneous perfusion of dis­
tilled water intraperitoneally. In another experiment urinary se­
cretion was resumed , a fte r an anuria, upon sta rting the pump one
hour after the transperitoneal perfusion began.

These experiments demonstrate that perfusion of distilled water
through the peritoneal cavity does not inhibit kidney activity and the
secretion of the urine by direct action upon the kidney cells through
the thin peritoneal covering. The question of an associated acute
edema of the kidne y may be reasonably answered in the negative.
If adequate salt is simultaneously injected intravenously, kidne y
function may be maintained for hours during the perfusion of dis­
tilled water through the peritoneal cavity. The conclu sion that the
inhibitory effect of intraperitoneal distilled water upon the action of
the specific diuretic is due to deviation o f chloride and other electro­
lytes from the blood stream and ti ssues is st ill rea sonably warranted.
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