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cells, one-quarter was associated with micro-
somes, and a small fraction recovered from
mitochondria. This distribution pattern is
similar to that reported for total lipids, and
indicates that the intracellular location of
DPPD may be passively determined by its
lipid solubility. Alpha-tocopherol, on the other
hand, was found predominantly in mitochon-
dria.
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When the technic of stop flow analysis was
described (2,3) it appeared to offer a means to
evaluate more fully the mechanism for control
of urea excretion by the kidney. Our data
from urea stop flow analyses performed dur-
ing osmotic diuresis were difficult to interpret.
Accordingly, we modified the method using
water diuresis. This did not aid in interpre-
tation of the urea data but did provide inter-
esting findings concerning stop flow analysis.
During water diuresis stop flow analyses the
sodium U/P minimum appeared near the peak
of the para-aminohippurate (PAH) curve and
potassium and osmolal U/P maxima were dis-
tal to the sodium U/P minimum.

Method. The following procedure was found
successful in producing water diuresis with
rates of urine flow of 6 to 11 ml/min./kidney
in the pentobarbital anesthetized dog. Alcohol
was administered to the dog in drinking water
or by intravenous route. The dog was then
anesthetized with pentobarbital. Four hun-
dred ml water were administered by gavage.

* Supported by grants from U.S.P.H.S. and Ala-
bama Heart Assn. Presented at meeting of Am.
Physiol. Scc., Urbana, Ill., Sept. 10, 1959(1).

An infusion of 0.4% NaCl and 2% glucose
in water was administered by intravenous
route with 10 g alcohol in each liter of in-
fusion. The left ureter was cannulated avoid-
ing the use of cautery. After diuresis had be-
come brisk PAH and creatinine were added to
the infusion. When rate of urine flow had
become stable and greater than 6 ml/min./
kidney the control clearance collections were
begun.

Three 10 minute control clearance urine
collections were obtained before, and 2 after,
the stop flow procedure. The ureteral cannula
was occluded for 8 minutes with inulin given
by intravenous route 2 minutes before release
of the occlusion. Upon release of the occlusion
rapid serial collections were obtained from the
ureteral cannula for a period of 3 minutes.
Heparinized arterial blood samples were ob-
tained at the mid-point of each control clear-
ance urine collection and at time of occlusion,
release of occlusion, and termination of the
stop flow serial collections.

Osmolalities were performed with a micro-
thermister using the Fiske osmometer. Deter-
minations were made on urine and plasma
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samples for concentration of inulin using
Schreiner’s modification of the resorcinol
method(4), of creatinine using Hare’s method
(5) without Lloyd’s reagent, of PAH using
Selkurt’s method with ethylenediamine dihy-
drochloride(6), and of sodium and potassium
using a flame photometer.

When osmolalities were performed the vol-
ume of the sample remaining was too small
for all analytical procedures to be carried out
on the same animal. Accordingly, 19 dogs
were studied and selected comparisons were
made. Some of the dogs were given one liter
of saline the day before the study.

Water diuresis was considered to be estab-
lished when the osmolal U/P ratio was well
below 1.0. New filtrate was considered to be
attained when inulin concentration reached
50% of the inulin peak in the serial stop flow
collection samples(3).

Results. Creatinine U/P in the distal neph-
ron collections increased as much as 5- to 7-
fold above the free flow creatinine U/P, as
opposed to 1.5- to 3-fold increase during os-
motic diuresis stop flow. PAH concentrations
in the serial stop flow urine collection samples
were corrected to the creatinine concentration
to construct the curve of the PAH concentra-
tion peak in the stop flow samples. This was
done with the assumption that the increased
creatinine concentration in the distal nephron
samples was secondary to water removal.

The lowest sodium U/P ratio was found to
occur near the PAH concentration peak (Fig.
1). Maximum potassium U/P occurred distal
to the para-aminohippurate peak and the low-
est sodium U/P (Fig. 2).

During water diuresis stop flow analysis
there occurred demonstrable changes in os-
molal U/P in the stop flow samples. Osmolal
U/P increased in the distal nephron samples
to as high as 1.25. In Fig. 3 data are pre-
sented from a dog without saline administered
before the study showing the peak of the os-
molal U/P to occur distal to the PAH peak
and the sodium U/P minimum. The sodium
U/P was lower than in the dogs that had re-
ceived saline illustrated in Fig. 1 and 2.
Changes in sodium U/P ratio in the serial stop
flow urine collections were accordingly less
pronounced.
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The nephron volume, defined as volume of
serial stop flow urines obtained prior to ap-
pearance of new filtrate, was 8 to 15 ml during
water diuresis stop flow as compared to 15 to
24 ml during osmotic diuresis stop flow an-
alyses in our laboratory.

Discussion. The apparently large volume
of filtrate reabsorbed during occlusion made
interpretation of the data difficult. When a
large volume of filtrate is reabsorbed and re-
placement by filtration is increased it is pos-
sible that the PAH peak might be “smeared”
down the nephron to the site of the distal
nephron. If this were the case PAH would not
function as a marker for proximal nephron
collections. In accord with the smaller neph-
ron volume during water diuresis stop flow
analyses. volumes of urine obtained prior to
appearance of the PAH peak and the peak of
the potassium U/P were less than found dur-
ing osmotic diuresis stop flow analyses. Thus,
if “smearing” occurred down the nephron it
occurred in the distal as well as the proximal
nephron and would not explain the presence
of the sodium U/P minimum occurring near
the PAH peak.

It would be conceivable that during water
diuresis stop flow analysis there was a smaller
mass of filtrate in the proximal nephron and
sodium concentration could be decreased to a
greater degree than could occur by removal
of the same quantity of sodium from the larger
mass of filtrate present in the proximal neph-
ron(7) during osmotic diuresis stop flow.
Against this explanation was the occurrence of
the PAH peak near the mid-point of nephron
volume.

A third possibility would be that active so-

Effect of Hypotension on K Excretion in the Dog.*

HyvprorENnstoN Lowers K CLEARANCE

dium reabsorption did occur in the proximal
nephron and was demonstrable during water
diuresis stop flow analysis but during osmotic
diuresis stop flow analysis was masked by the
heavy osmotic load.

The occurrence of the increase in osmolal
U P in the distal nephron demonstrated the
distal removal of water in absence of anti-
diuretic hormone.

The differences found in osmolal U/P and
sodium U/P curves in osmotic diuresis and
water diuresis stop flow analyses amplified the
problems encountered in interpretation of stop
flow analysis data.

Summary. During water diuresis stop flow
analysis the nephron volume is less than dur-
ing osmotic diuresis stop flow analysis, there
is a demonstrable increase in osmolal U/P in
the distal nephron samples, and sodium U/P
minimum occurs near the PAH peak. During
water diuresis stop flow analysis active proxi-
mal reabsorption of sodium is demonstrable or
para-aminohippurate is not a valid marker of
proximal nephron samples.
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Infusion of K salts following oral adminis-
tration of KCl, raises the clearance of K (Ck)
above the filtration clearance(1). This dem-

* Supported in part by grant from Wisconsin
Alumni Research Fn.

onstrates tubular secretion of K and it has
been assumed that this process accounts for
urinary K, with all the filtered K having been
absorbed(2). According to this idea, glomeru-
lar filtration would have a minimal influence



