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It has been clearly established that mammalian
renal tubules can secrete potassium. However, it
has not been shown in mammals under physiologic
conditions what proportion of the urinary potas-
sium is derived from the filtered potassium and
what proportion from secreted potassium. In ex-
periments designed to study the various factors
which influence potassium excretion it has some-
times been assumed that the reabsorption of the
filtered potassium is essentially complete, and that
these factors exert their effects on the secretory
mechanism. However, evidence for the complete-
ness of reabsorption of filtered potassium is limited
and not conclusive.

The proposed tubular mechanism for the secre-
tion of potassium is an ion exchange process in
the distal tubule (1), where cellular potassium ions
are exchanged for sodium ions derived from the
glomerular filtrate. It is implicit in this mecha-
nism that potassium secretion will depend in part
on the availability of sodium ions for exchange.
If the proximal reabsorption of filtered potassium
is complete, the rate of excretion of potassium
will be independent of the filtered load of potas-
sium, providing an adequate distal load of sodium
is maintained. To test this hypothesis, the glo-
merular filtration rate was reduced in one kidney
and the rate of excretion of potassium from this
kidney was compared to that of the control kid-
ney, during both high and low rates of sodium
excretion.

METHODS

Experiments were performed using trained unanesthe-
tized female dogs weighing 18 to 22 Kg. During the ex-
periments the dogs were standing, with light support
from a sling. Multiple experiments have been done on
eight dogs. In order to lower the glomerular filtration
rate in one kidney, a small inflatable cufflike clamp was
placed around the renal artery. In these experiments, the
renal artery clamp was always placed around the right
renal artery, because of the late branching of this artery

as compared to the left renal artery. The clamp was
seated around the unbranched renal artery as near as
possible to its origin from the aorta. Separate urine col-
lections from each kidney were made possible by a
bladder splitting operation. The renal artery clamp
and the method of separate urine collections from each
kidney are described in detail in a previous communica-
tion from this laboratory' (2).

Inulin was used to measure the glomerular filtration
rate, and was determined by the method of Walser,
Davidson, and Orloff (3). The clearance of para-amino-
hippurate (PAH) was used as a measure of the effective
renal plasma flow, and was determined by the method
of Bratton and Marshall (4). Sodium and potassium in
diluted plasma and urine were determined by flame pho-
tometry using lithium as an internal standard. Urine
chloride was determined by potentiometric titration (5).

Constant rates of intravenous infusions were main-
tained by means of a Bowman infusion pump. In some
of the experiments, mercurial diuretics, acetazolamide
(Diamox®) or NaSO4 were given, often along with in-
fusions of sodium chloride or bicarbonate, to assure a
high rate of sodium excretion when the glomerular filtra-
tion rate was reduced.

RESULTS

Reduction of the glomerular filtration rate during
low rates of sodium excretion

In contrast to the rest of the experiments to be
presented, Tables I and II and Figure 1 present
the data from seven experiments in four different
dogs in which no attempt was made to maintain a
high rate of sodium excretion when the glomerular
filtration rate was reduced. These were selected
as representative of about 100 such experiments
done for various purposes other than the study of
potassium excretion. In some of these experi-
ments, mannitol was added to the infusions to
maintain urine flows adequate for clearance meas-
urements when the glomerular filtration rate was
reduced. The first two to four periods in each

1 Weare indebted to Dr. Edward Sharpe for the surgi-
cal preparations.
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TABLE I

Effect of lowering the glomerular filtration rate without NaCi diuresis

Urine Inulin Excreted Excreted
flow clearance K Na Glomerular

(mJ./min.) (ml./min.) (jsEq./min.) (pEq./min.) filtration Excreted Excreted
Time rate K Na
(min.) R L R L R L R L R/L R/L R/L

0 Infusion: Inulin, 10 mg./min.; Pitressin®, 100 mU/Kg./hr. in 2.5% NaCl solution at 0.5 ml./min.
30-60 0.10 0.12 41.5 48.0 38.1 44.0 7.1 10.8 0.87 0.87 0.66
62-93 0.10 0.10 44.4 44.0 34.3 36.0 3.7 5.1 1.01 0.95 0.73
96-123 0.12 0.13 46.3 46.5 42.6 44.1 4.2 5.7 1.00 0.97 0.74

125 Clamp inflated right renal artery
187-208 0.10 0.23 40.4 54.2 37.1 64.4 2.6 33.0 0.75 0.58 0.08
210-234 0.10 0.24 42.4 55.9 36.7 73.0 1.9 24.6 0.76 0.50 0.08
235-257 0.12 0.28 44.7 60.3 43.6 89.0 2.7 37.0 0.74 0.49 0.07
260-290 0.08 0.25 36.2 56.3 26.8 76.0 1.8 39.2 0.64 0.35 0.05

292 Clamp partially deflated
308-328 0.14 0.29 54.2 65.7 51.2 70.3 16.3 64.2 0.82 0.73 0.25
329-349 0.19 0.31 61.0 63.4 61.1 72.5 27.6 69.6 0.96 0.84 0.40
360-379 0.18 0.28 54.6 58.9 57.0 70.2 36.0 67.1 0.93 0.81 0.54
381-396 0.17 0.27 49.0 54.3 47.6 75.6 38.5 64.6 0.90 0.63 0.60

experiment were control periods, secured to corm- terms of changes in the absolute rate of potas-
pare the function of the two kidneys and especially sium excretion by the "clamped" kidney.
to determine the ratio of the rates of excretion Following the control periods, the glomerular
of potassium by the two kidneys. The absolute filtration rate was reduced in the right kidney by
rate of potassium excretion from each kidney inflating the clamp. Various levels of reduction
varies from period to period during the course of of the glomerular filtration rate were secured in
an experiment. No attempt has been made to each experiment. Simultaneously with the reduc-
define the many factors which affect this varia- tion in glomerular filtration rate, there was a
tion in potassium excretion. However, the as- marked fall in the potassium excretion of the
sumption is made that these factors exert identical right relative to the left kidney. It is important
effects in both kidneys. Therefore, the effects of to note that both the absolute and the relative
clamping the renal artery are interpreted in terms rates of sodium excretion from the right kidney
of changes in the ratio of the rates of excretion fell markedly during the periods of constriction,
of potassium by the two kidneys, rather than in except for the last four periods in Table I in which

TABLE II

Effect of lowering glomerular filtration rate without NaCl diuresis

Urine Inulin Excreted Excreted
flow clearance K Na Glomerular

(ml./min.) (ml./min.) (AEq./min.) (jiEq./min.) filtration Excreted Excreted
Time rate K Na
(min.) R L R L R L R L R/L R/L R/L

Prime: 400 mg. inulin
0 Sustaining infusion: Inulin, 10 mg./min.; mannitol, 2,400 uOsm./min. in water at S ml./min.

40-50 1.92 2.14 36.4 36.4 61.3 64.8 118 158 1.0 0.95 0.75
51-56 2.30 2.44 36.0 35.4 80.6 83.2 140 167 1.02 0.97 0.84
57-64 2.30 2.37 35.0 35.4 93.6 91.6 134 157 0.99 1.02 0.85

67 Clamp inflated right renal artery
118-125 1.97 4.31 26.1 38.8 53 118 76.3 288 0.67 0.45 0.27
128-133 2.18 4.84 29.2 39.6 60 127 50.9 335 0.74 0.47 0.15
134-141 1.94 4.65 24.0 37.0 47 127 36.6 318 0.65 0.37 0.12
145-151 2.38 4.48 26.8 35.6 63 130 66.8 308 0.75 0.49 0.22
152-160 2.45 4.44 29.2 36.4 69 132 60.9 278 0.80 0.52 0.22
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FIG. 1. MASSPLOT OF DATA FROMFIVE EXPERIMENTS
IN WHICHA HIGH RATEOF SODIUMEXCRETIONWASNOT
MAINTAINED

Open points represent control periods; solid points,
periods in which the filtration rate in the right kidney
was lowered.

the absolute rates of excretion of both sodium and
potassium increased, although both remained low,
relative to those on the control side. Figure 1 is a

mass plot of the data from five experiments (not
including those in Tables I and II) in four dif-
ferent dogs. In the left half of Figure 1, the ratio
of the rates of potassium excretion, right to left
kidney, is plotted against the ratio of the clearance
of inulin. A decrease in the ratio of potassium ex-

cretion occurs at all levels of reduction of filtration
rate. In the right half of Figure 1, the ratio of
sodium excretion is similarly plotted. When fil-
tration rate is lowered to any measurable degree,
a marked fall in sodium excretion is evident.

In the interpretation of the results of these ex-

periments, the absolute rate of sodium excretion
has been considered to be indicative of the load of
sodium to the distal tubule. In all of these ex-

periments the fall in the sodium excretion of the
right kidney, when compared to the left, ex-

ceeded the relative decrease in the clearance of
inulin. The fall in the rate of potassium excretion
of the right relative to the left kidney is interpreted
as a consequence of the decrease in sodium avail-
able for exchange with potassium in the distal
tubules, as manifested by the marked drop in so-

dium excretion. A fall in the ratio also could be
effected by a decreased filtered load of potassium
if the filtered potassium did contribute significantly
to the excreted potassium. In addition, dropping
out of nephron units during constriction of the
renal artery could account for a fall in potassium
excretion. However, the latter explanations are

unlikely in light of the results of experiments per-

formed during high rates of sodium excretion.

Reduction of the glomerular filtration rate during
high rates of sodium excretion
These experiments were designed to assure

adequate loads of sodium in the distal tubule de-
spite reductions in the glomerular filtration rate.
Table III gives the data from an experiment in
which adequate sodium excretion was secured by
the administration of a mercurial diuretic and the
infusion of isotonic saline. During the control
periods, the clearance of inulin and the excretion
of potassium and sodium from each kidney were

TABLE III

Effect of reducing glomerular filtration rate during mercurial diuresis

Urine Inulin Excreted Excreted Excreted Filtered Glomer-
flow clearance K Na C1- K ular fil- Ex- Ex-

(ml./min.) (mi/mix.) (AEq./min.) (pEq./min.) (JAEq./min.) Plasma (juEq./min.) tration creted creted
Time K rate K Na
(min.) R L R L R L R L R L (mEq./L.) R L R/L R/L R/L

Prime: Inulin, 700 mg.; Salyrgan®, 2 ml. I.V.

Sustaining infusion: Inulin, 12.5 mg./min.; NaCi, 1,800,uEq.imin.; Salyrgan®, 0.012 ml./min.;
in water at 12 ml./min.

65-71 5.59 5.50 58.6 58.4 15.3 17.5 954 929 825 813 4.37 256 255 1.00 0.87 1.03
72-77 7.80 7.05 63.0 56.7 16.6 18.2 1,200 1,081 1,060 959 4.37 276 248 1.10 0.91 1.11
81-85 9.70 8.90 57.6 56.0 19.4 21.6 1,470 1,370 1,310 1,190 4.34 250 244 1.03 0.90 1.07

90 Clamp inflated right renal artery
174-178 5.37 9.50 40.0 64.1 52.3 54.9 816 1,420 726 1,290 4.20 168 269 0.63 0.95 0.57
180-185 6.0 10.10 42.6 62.5 55.8 59.1 911 1,520 820 1,380 4.23 180 264 0.68 0.94 0.60
188-192 8.26 9.75 52.0 63.6 62.6 61.3 1,270 1,500 1,130 1,340 4.36 226 278 0.82 1.03 0.85
193-198 6.41 8.10 46.0 60.2 57.5 59.0 1,019 1,340 913 1,160 4.45 205 268 0.76 0.98 0.76
200-205 6.60 8.43 46.0 64.5 54.1 58.1 1,028 1,340 925 1,190 4.48 206 289 0.71 0.93 0.77
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RENAL EXCRETION OF POTASSIUM IN THE DOG

close to equal. The glomerular filtration rate in
the right kidney was then reduced by compression
of the renal artery. The elapsed time between the
control periods and the first experimental period
represents the time necessary to achieve a stable
reduction of the glomerular filtration rate. Dur-
ing this time, the full effect of the mercurial and
sodium chloride infusion on potassium excretion
also becomes manifest, as is shown by the increase
in the absolute rate of potassium excretion. The
filtration rate was reduced by 19 to 37 per cent
in the right kidney. Despite a reduced filtered
load of potassium, the potassium excretion of the
right kidney was not decreased relative to that of
the left kidney. The fall in the rate of sodium
excretion from the experimental kidney was ap-

proximately proportional to the reduction in the
glomerular filtration rate. However, despite the
lowered filtration rate, the absolute rate of sodium
excretion remained high. The data from a simi-
lar experiment in a different dog are plotted in
Figure 2. Again, a mercurial diuretic and an in-
fusion of isotonic sodium chloride assured ade-
quate sodium excretion. The solid bars represent
the data from the experimental kidney, and the
stippled bars, the data from the control kidney.
The total length of each bar represents the filtered
load of potassium in each kidney, and the distance
of the bars below the zero line, the rates of excre-

tion of potassium. In the three control periods

200 "REABSORBED
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100 K EXCRETION-
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FIG. 2. POTASSIUM EXCRETION DURING INFUSION OF A
MERCURIAL DIURETIC AND NACL

Each pair of bars (solid, control kidney; stippled, ex-
perimental kidney) represents a clearance period. The
first three pairs are control periods. The total length
of each bar represents the filtered load of potassium; the
distance of each bar below the zero line, the rate of ex-
cretion of potassium.

shown on the left in the figure, the rate of potas-
sium excretion by the experimental kidney is
slightly greater than that of the control kidney.
During the periods of compression of the renal
artery shown on the right in the figure, despite the
marked decrease in the filtered load of potassium
of the experimental kidney relative to the control
kidney, the rate of excretion by the experimental
kidney remained slightly higher than that of the

TABLE IV

Effect of reducing glomerular filtration rate during NaHCOs-Diamox® diuresis

Urine Inulin PAH Excreted Excreted Filtered Glomer-
flow clearance clearance K Na K ular fil- Ex- Ex-

(mi./min.) (ml.Imin.) (mi./min.) (CEq./min.) (AEq./min.) Plasma (pEq./min.) tration creted creted
Time K rate K Na

(min.) R L R L R L R L R L (mEq./L.) R L R/L R/L R/L

Prime: Inulin, 500 mg.; Diamox®, 250 mg.
0 Sustaining infusion: Inulin, 10 mg./min.; PAH, 6 mg./min.; NaHCO3, 1,800 ,Eq./min.;

Diamox®, 1.5 mg./min.; in water at 12 ml./min.
39-45 5.90 6.25 46.0 47.5 179 190 121 137 1,008 1,232 4.46 205 212 0.97 0.88 0.82
47-52 6.34 6.89 45.0 49.0 216 197 120 139 1,016 1,216 4.34 195 213 0.92 0.87 0.84
53-57 7.86 8.25 42.5 45.0 199 212 136 147 1,180 1,428 3.97 169 179 0.94 0.93 0.83
58-62 8.28 8.75 43.0 46.0 208 210 146 162 1,216 1,476 3.50 151 161 0.93 0.90 0.82

65 Clamp inflated right renal artery
105-108 4.76 9.31 29.0 38.1 182 215 214 246 652 1,252 3.67 106 140 0.76 0.87 0.52
110-113 5.06 8.14 31.0 41.0 180 208 229 242 632 1,196 3.68 114 151 0.76 0.95 0.53
115-118 5.14 8.56 30.8 44.0 179 222 226 261 652 1,264 3.69 114 162 0.70 0.87 0.51
120-124 4.50 7.45 28.1 41.0 155 195 209 224 596 1,148 3.70 104 152 0.68 0.93 0.52
125-130 5.50 8.37 33.6 46.6 152 184 215 243 744 1,264 3.76 126 175 0.72 0.88 0.59
132-136 5.29 8.19 34.1 41.6 143 172 201 236 712 1,176 3.78 129 157 0.82 0.85 0.61
139-143 5.36 7.95 30.6 42.5 145 172 199 222 732 1,148 3.79 116 162 0.72 0.90 0.64
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FIG. 3. PoTAssiuM EXCRETION DURING INFUSION OF
DIAMOX0AND NAHCO.

Each pair of bars (cross-hatched, control kidney; open,

experimental kidney) represents a clearance period. The
first three pairs are control periods; the other two
groups of bars are data obtained during two different
settings of the arterial clamp. The total length of each
bar represents the filtered load of potassium; the distance
of the top of the bar from the zero line, net secretion of
potassium; the distance of the bottom of the bar from
the zero line, the rate of potassium excretion.

control kidney. The greater rate of potassium ex-

cretion from the experimental kidney during the
third period of compression probably represents
a dead space error due to a rising urine flow.
The length of the bars above the zero line during
the periods of compression of the artery shows the
variation in reabsorption of potassium which
would be needed to maintain an equal rate of
potassium excretion, if the filtered potassium did
contribute significantly to the excreted potassium.
This would require a decrease in the proportion
of the filtered load of potassium which is reab-
sorbed, when the filtered load is decreased by
clamping the renal artery.

In the experiments in which mercurial diuretics
were used to produce a high rate of sodium ex-

cretion, the excreted potassium was only a small
portion of the amount filtered. The same inde-
pendence of excretion rate from filtered load was

found when potassium excretion was equal to or

greater than the amount filtered. A high rate of
excretion of sodium and potassium was made pos-

sible by the administration of Diamox®m, a car-

bonic-anhydrase inhibitor. A sustaining infusion
of sodium bicarbonate was given to prevent de-
pletion of bicarbonate stores. The data from an

experiment in which the rate of potassium excre-
tion exceeded the filtered load are given in Table
IV. Control periods were secured to establish the
rates of potassium excretion by the two kidneys.
The glomerular filtration rate was then reduced
by 12 to 27 per cent with essentially no change
in the relative rates of potassium excretion by the
two kidneys. As in the two previous experiments,
the absolute rate of sodium excretion remained
high. The data from a similar experiment are
plotted in Figure 3. The design of this figure is
similar to that of Figure 2. The cross-hatched
bars represent data from the experimental kidney,
and the open bars, data from the control kidney.
The length of the bars represents the rate of filtra-
tion of potassium; the distance of the bottom of
the bars from the zero line, the rate of potassium
excretion; the distance of the top of the bars be-
low the zero line, the net secretion of potassium.
The rate of excretion of potassium was high and
in some periods exceeded the filtered load. Fol-
lowing the control periods the filtered load of
potassium in the experimental kidney relative to
the control kidney was decreased by lowering the
filtration rate. This is shown by the shorter
length of the shaded bars. In this experiment, as
in the previous experiments, the rates of potas-
sium excretion by the two kidneys remained es-
sentially equal despite marked differences in the
filtered loads.

A similar independence of excreted potassium
from the filtered load of potassium was found in
experiments in which sodium sulfate was used to
promote a high rate of sodium excretion. Figure
4 summarizes the experimental data from mul-
tiple experiments in five dogs. The three ma-
terials used to produce an adequately high rate
of sodium excretion were a mercurial diuretic
(Salyrgan®g), sodium sulfate, and Diamox®. The
top half of the figure represents the data from
three experiments in one dog; the bottom half of
the figure, the data from experiments in four dif-
ferent dogs. Each point represents one clearance
period. In the left half of the figure the ratio of
the rates of potassium excretion, right to left kid-
ney, is plotted against the ratio of the clearances of
inulin. The right half of the figure is a similar
plot of the sodium excretion. The ratio of the
rates of potassium excretion from the two kidneys
remained essentially unchanged with reductions
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FIG. 4. MASS PLOT OF DATA FROMEXPERIMENTS IN WHICH SODIUM Ex-
CRETION WASMAINTAINED AT HIGH RATES

The upper half of the figure represents three experiments in one dog; the
lower half, one experiment in each of four different dogs. The open points
represent control clearance periods; the solid points, periods in which the
filtration rate in the right kidney was lowered. (Two points in Chart 2 and
six points in Chart 4, in which the ratio of sodium excretion, R/L, was less
than 0.5, are not plotted.)

of the clearance of inulin of the experimental kid-
ney to 60 to 65 per cent of that of the control kid-
ney. The fall in the sodium excretion of the
"clamped" kidney was proportional to or slightly
greater than the reduction of the clearance of inu-
lin. The results were independent of the agent
used to produce a sodium diuresis.2

2In one dog only two levels of reduction of the glo-
merular filtration rate could be secured by inflation of the
cuff; i.e., 5 to 10 per cent and 50 to 53 per cent. At the
5 to 10 per cent level of reduction, potassium excretion
was maintained. However, despite a marked sodium
diuresis, when the filtration rate was reduced to 50 to 53
per cent, potassium excretion fell by approximately 50
per cent. The concentrations of Na, K, and inulin re-

mained equal to that of the control kidney. It was sus-

pected that the clamp, by error, had been placed so as to
encircle two branches of the renal artery, and that with
compression of the clamp, one branch was completely

DISCUSSION

In these experiments the glomerular filtration
rate of one kidney has been reduced by mechani-

shut off and the other branch unaffected. To determine
whether the entire kidney was being perfused when the

clamp was set so as to reduce the glomerular filtration
rate 50 per cent, fluorescein was injected rapidly intra-
venously. Following the appearance of the dye in the
urine, the cuff was inflated with pressure sufficient to
completely occlude the renal artery. The animal was

sacrificed and the kidney immediately removed. A coro-

nal section of the kidney was made and the distribution of
the dye was determined by placing the kidney in ultra-
violet light. Approximately one-half of the cut section
was fluorescent and the other half was not; the dye was

distributed only in one sagittal half of the kidney. In
this particular preparation the mechanism of reduction
of the glomerular filtration rate would seem to have
been a dropping out of nephron units due to the com-

plete occlusion of one branch of the renal artery.
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cal compression of the renal artery. There are two
mechanisms which could account for the observed
decrease in glomerular filtration rate. The first,
and the more tenable in view of the experimental
results, is a general reduction of the glomerular
filtration rate involving all the nephrons. The
second possible mechanism is complete interrup-
tion of blood flow to some of the glomeruli with
consequent dropping out of functioning nephron
units. The glomerular filtration rate has been re-
duced up to 40 per cent in one kidney with no
decrease in the rate of potassium excretion as
compared to the control kidney. If a dropping
out of functioning nephron units were the mecha-
nism for the reduction of the glomerular filtration
rate, the experimental results could be explained
only if it were further postulated that these par-
ticular nephrons did not take part in the normal
excretion of potassium. However, these postu-
lates would not explain the dependence of potas-
sium excretion on a high rate of sodium excretion
during reduction of the glomerular filtration rate.
Evidence against dropping out of nephron units
was also found by Thompson, Barrett, and Pitts
(6) who reduced the glomerular filtration rate in
dogs by inflating a balloon in the abdominal aorta
and found no change in the maximum tubular re-
absorption of glucose even when the glomerular
filtration rate was significantly reduced. In some
of the present experiments, during sodium diure-
sis when the reduction in filtration rate exceeded
40 per cent, there was a decreased rate of potas-
sium excretion as compared to the control kidney.
At these levels of reduction of filtration rate a de-
crease in the rate of potassium excretion may be
due either to a loss of functioning nephron units
or to an inadequate load of sodium to the ex-
change mechanism in some of the nephrons.

The independence of potassium excretion from
the filtered load of potassium during sodium diu-
resis cannot reasonably be explained by any
changes in potassium reabsorption. If the filtered
potassium did contribute to the excreted potas-
sium, the proximal tubules would have to reab-
sorb a smaller per cent of the filtered load during
the periods of compression of the artery. A reab-
sorptive mechanism of this sort, which decreased
the per cent of the load reabsorbed when the load
presented to it is decreased, would show behavior

exactly opposite to all other reabsorptive mecha-
nisms which have been studied. Moreover, this
would necessitate the assumption that the reab-
sorptive mechanism could modify its activity so
as to leave unreabsorbed the same absolute amount
of potassium even though the concentration of the
potassium remaining in the lumen varied even
more than the changing filtered load. This would
require some means for the tubule to sense the
volume flow in the lumen, integrate this with the
concentration, and reabsorb potassium accordingly.
In the experiments in which the rate of potassium
excretion was high, in some periods there was
net secretion by the experimental kidney and net
reabsorption by the control kidney. Similarly in
these experiments, variation in the proximal reab-
sorption of potassium is an unlikely mechanism for
maintaining equality of potassium excretion. It
has been suggested previously that the major
source of urinary potassium is potassium secreted
by the renal tubules (7). The ability of the tu-
bules to reabsorb the entire filtered load of po-
tassium has been shown in many studies in which
potassium virtually disappeared from the urine
of human subjects or animals depleted of potas-
sium. The results of the present experiments are
in complete accord with the hypothesis that reab-
sorption of filtered potassium is essentially com-
plete and that the source of urinary potassium is
secreted potassium. This seems to be the case
during both low and high rates of potassium
excretion.

In this study independence of potassium excre-
tion from filtered potassium could be demonstrated
only during sodium diuresis. No differences
pertinent to the interpretation of these experiments
were found among the various diuretics used. In
the experiments in which no diuretic agent was
administered and the absolute rate of sodium ex-
cretion fell to low levels, there was a marked fall
in the relative rate of potassium excretion when
the glomerular filtration rate was reduced. The
fall in the rate of potassium excretion is inter-
preted as due to a decrease in the amount of
sodium available for exchange with potassium.
The dependence of potassium excretion on sodium
lends strong support to the thesis that potassium
is secreted in the distal tubule by the exchange of
potassium for sodium (1).
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SUMMARY

The excretion of potassium was studied in the
dog during reduction of the glomerular filtration
rate by means of an inflatable cuff placed around
one renal artery. In experiments in which no

attempt was made to maintain high rates of so-

dium excretion, potassium excretion fell with the
decrease in the glomerular filtration rate. When
high rates of sodium excretion were maintained
by administration of mercurials, sodium sulfate,
or Diamox®, the rate of potassium excretion was

maintained in spite of reductions of the glomeru-
lar filtration rate by up to 40 per cent. This was

true both at low and high rates of potassium ex-

cretion. The results support the interpretation
that reabsorption of filtered potassium is essen-

tially complete, and that the urinary potassium is
derived from secreted potassium. The dependence
of potassium excretion on sodium excretion pro-

vides evidence that the secretion of potassium
occurs by an exchange of potassium for sodium
in the distal tubule.
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