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THE RENAL RESPONSE TO INTRAVENOUS INJECTION OF
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(From the Department of Surgery, New York University College of Medicine and the Third
Surgical Division, Bellevue Hospital, New York, N. Y.)

(Submitted for publication September 5, 1950; accepted August 27, 1951)

The administration of isotonic saline solution to
dogs in quantities equal to one-half or more of the
volume of extracellular fluid leads to a prompt in-
crease in glomerular filtration rate and the excre-
tion of sodium and chloride. Although factors
possibly influencing tubular reabsorptive activity,
such as the adrenal and neurohypophysial hor-
mones, are not as yet amenable to quantitative
study, the general correlation between filtration
rate and sodium excretion in the dog has led many
investigators to believe that changes in glomerular
activity constitute one of the most important
mechanisms in the maintenance of salt and water
balance in this animal (1-5). So effective is this
renal response that, with other adjunctival mecha-
nisms, dogs may be maintained on diets containing
4 gm. of salt per kg. per day (corresponding to
280 gm. per day in a 70 kg. man) without gain in
weight or apparent disturbance in salt and water
balance (5).

An extensive literature is available (6) on the
excretion of sodium, chloride and water in patients
receiving saline infusions, but in great part the in-
formation contained therein is merely descriptive
of the fact of diuresis (or absence of diuresis) and
is not correlated with the measurable physiological
mechanisms concerned in the excretion of sodium
and water. No information is available on the ef-
fect of saline solutions on renal function in man,
and the present study was undertaken to obtain
information, comparable to that available on the
dog, on the changes in filtration rate, renal blood
flow and electrolyte excretion after the rapid ad-
ministration of saline infusions.

1 Aided by grants from the National Institutes of
Health, Public Health Service, and the Commonwealth
Fund.

2 Postdoctorate Research Fellow, National Institutes of
Health, U. S. Public Health Service.

METHODS

Our observations were made on 35 ambulatory patients,
ranging in age from 19 to 75 years, who had been hos-
pitalized for relatively benign conditions, who had not
undergone surgery, and who were ready for discharge.
None presented clinical evidence of cardiac or renal dis-
ease. All were afebrile and maintained on a regular ward
diet.

The patients drank.a liter of water the night before
observation. This water was consumed in divided doses
at the patients’ convenience. After a light breakfast, they
were brought to the research unit for renal function stud-
ies at about 8:00 a.m. After appropriate priming injec-
tions, a constant infusion of sodium p-aminohippurate
(PAH) and inulin (IN) in isotonic saline solution was
given at the rate of 0.6 cc./min. during the entire obser-
vation period through a flexible intravenous catheter by
means of a constant infusion pump. After three or more
control urine-collection periods of approximately 30 min-
utes each, 1 to 3 liters of isotonic saline solution were
administered intravenously at a rate of 13 to 56 cc./min.
The administration of PAH and inulin was maintained
throughout the saline infusion and for approximately 210
minutes thereafter. Urine was collected every 30 min-
utes by sterile urethral catheterization and the bladder
rinsed with sterile distilled water. Blood samples were
drawn from a peripheral vein at hourly intervals; heparin
was added as an anticoagulant.

Inulin was determined by Harrison’s method (7), PAH
by the method described by Smith and his associates (8),
chloride by the method of Van Slyke and Hiller (9),
uric acid by the Benedict and Franke method (10), cre-
atinine by the Bonsnes-Taussky méthod (11), sodium and
potassium by a Perkin-Elmer internal standard flame
photometer, plasma proteins by the copper sulfate method
(12) and the hematocrit by centrifuging heparinized blood
in a Wintrobe hematocrit tube for 20 minutes.

The effects of saline infusion on renal clearances were
followed in 21 subjects. In addition, the protracted ef-
fects of saline infusion on urine flow and electrolyte ex-
cretion were examined in eight additional subjects with-
out observation on renal clearances; in these subjects, the
urethral catheter was removed about 200 minutes after
the end of the saline infusion, and urine was collected by
spontaneous voiding for 16 to 28 hours. Four subjects
were given 9 to 24 gm. of sodium chloride daily, either
orally or intravenously in the form of isotonic saline solu-

1456



RENAL RESPONSE TO INTRAVENOUS SALINE

tion, in addition to their dietary intake during a period of
48 to 96 hours previous to the test. Six subjects re-
ceived approximately 500 cc. of a 5 per cent solution of
sodium chloride at a fairly rapid rate (24 to 39 cc./min.)
and were observed for 210 minutes after the infusion had
ended.

Clearance measurements were not started until three
hours after breakfast and no food or water was given
throughout the period of clearance determination. The
patients in whom urine excretion was followed overnight
received a light supper and breakfast, with omission of
salt. All fluid intake was recorded.

Inulin and PAH clearances and urine concentrations
and electrolyte excretion rates have been integrated by
multiplying the observed rate in each urine collection pe-
riod by the elapsed time, in order to determine the mean
rate per minute. Water and electrolyte recovery in the
urine has been calculated as the per cent of the quantity
administered, after correction for basal excretory rate.
The latter has been taken as the integrated average ex-
cretion during the three control periods, except in the
case of those subjects whose control urine flow exceeded
1.5 cc./min. ; such subjects were usually on the descending
limb of water diuresis and, on the assumption that basal
urine flow could be expected to decrease to or below 1.5
cc./min., this figure is arbitrarily used for this correction.
No method of correction for spontaneous urine output is
wholly reliable and this circumstance introduces some
error into all long period calculations of the return of both
water and electrolytes. No correction is made for insen-
sible water loss. In some cases the bladder was emptied
immediately at the end of the saline infusion and the
urine discarded; the estimated recovery of fluid in these
instances is consequently somewhat lower than the true
value.

Changes in hematocrit, plasma electrolyte and protein
concentration are expressed as the greatest percentile
change observed during the post-infusion period, rela-
tive to control values.

RESULTS
Istonic Saline Solution

A summary of pertinent data is given in Table I,
which records averages of control data integrated
over three control periods as noted above, and
the average changes induced by isotonic saline solu-
tion as revealed by integrated post-infusion rates.

Urine flow, inulin, and PAH clearances. The
intravenous administration of 1 to 3 liters of iso-
tonic saline solution increased the urine flow above
control rates in 90 per cent of 29 subjects ex-
amined. Except in a few instances, however, the
diuresis was much less than would be expected
from the same quantity of water ingested orally.
This difference between saline and water diuresis
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in man has long been recognized (13) but it is em-
phasized in few recent publications. The maximal
rate of urine flow in our subjects usually occurred
during the latter part of the infusion period or in
the first 30 minutes thereafter and was followed
by a steady decline toward the control value.
There was no apparent relation between the quan-
tity of fluid given or the rate of administration and
the extent of diuresis.

The saline solution had no consistent effect upon
the inulin clearance in 21 subjects maintained on a
ward diet, as shown by the average figures in
Table I, or in four additional subjects who had
been on a high salt intake previous to the saline
infusion. The PAH clearance was no more mark-
edly affected in 20 subjects. The direction of
change in the two clearances coincided in only one-
fourth of the observations. In one subject the
PAH clearance increased by 103 per cent, but
it had been anomalously low in the control periods,
yielding a filtration fraction of 0.38; here the inulin
clearance remained unchanged after infusion, the
filtration fraction decreasing to 0.19. In the four
subjects who had been maintained on a high salt
intake, 3 liters of isotonic saline solution caused an
average increase in PAH clearance of 13 per cent
without appreciably changing the inulin clearance.
In neither group could changes in the inulin or
PAH clearances be correlated with changes in
urine flow, with the rate or quantity of fluid ad-
ministered, or with the rate of sodium or chloride
excretion in the control periods.

Sodium. The most consistent effect of the ad-
ministration of isotonic saline in the present stud-
ies was the increase in the excretion of sodium,
which was followed in 15 subjects on the ward
diet. This increased excretion was the result of
an increase in concentration in the urine as well as
in the rate of urine flow. Average urine sodium
concentration during the 210 minute post-infusion
period increased in 12 subjects, the increase aver-
aging 25 per cent. In one subject this figure de-
creased while it remained unchanged in two.

Control sodium excretion on the ward diet in
these subjects averaged 0.15 mEq./min. (0.075)
or 13 gm. of sodium chloride per day. This figure
invariably increased after isotonic saline infusion.
Except in three instances the increment in sodium
excretion exceeded that in chloride excretion, but
the greatest difference between sodium and chlo-
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ride in favor of the former was 0.066 mEq./min.
In the four subjects on a high salt diet the control
urine sodium concentration averaged 180 mEq./L.
In three of these this figure increased after infu-
sion (36, 94, and 229 per cent), while in the fourth
it decreased by 50 per cent (from 368 to 184 mEq./
L.). Control sodium excretion in these subjects
averaged 0.326 mEq./min., equivalent to 27.4 gm.
of sodium chloride per day. Sodium excretion in-
creased after infusion in all four subjects; the aver-
age increase was equivalent to 43 gm. of sodium
chloride per day.

Chloride. After saline infusion the urine chlo-
ride concentration increased in 12 and decreased
in nine subjects on the ward diet, but in only one
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instance was the increase marked (450 per cent) ;
the average positive change, excluding this sub-
ject, was only 14 per cent. The four subjects on a
high salt intake showed an average increase of 51
per cent.

Control chloride excretion on the ward diet
averaged 0.19 mEq./min., or 15.7 gm. of sodium
chloride per day. This high figure probably re-
flects both a high dietary intake and the effects
of the sodium chloride administered with the
inulin and PAH. Chloride excretion increased
after saline infusion in 17 subjects; the increase
averaged 100 per cent; in the other four subjects
it decreased by an average of 14.3 per cent, to
give an average for the entire group of + 59 per

TABLE I

Changes in renal function induced by the intravenous administration of isotonic saline solution to patients
maintained on a regular ward diet

v Hematocrit Protein CIN Cpar Ua
Maximal Lowest Lowest
Con- _ post- Con-  post- Con-  post- Con- Post- Con-  Post- Con- Post-
Subjects trol  infusion trol  infusion trol  infusion trol infusion trol  infusion trol  infusion
cc./min. per cent grams cc./min. cc./min. mEq./[L.
A.T. 74 44 50.5 44.0 151.7 1310 536 644 32 177
M. G. 1.8 20.0 46.0 40.2 115.7 103.0 508 S51 131 200
E% 1.3 4.3 476 45.1 | 81.3 111.3 682 467 126 96
C.P. 3.2 1.5 45.3 45.7 104.2 1014 661 719 93 181
M.R. 34 152 439 46.6 590 5.60 160.5 185.2 586 610 51 27
J. P. 1.7 21 50.7 38.1 5.06 4.65 107.1 99.0 779 826 132 209
{I.F. 14 5.2 452 386 515 3.9 115.3 83.3 586 751
.H. 1.1 4.6 373 363 5.55 3.90 126.2 125.5 307 624
T. A. 28 17.6 45.2 404 5.00 3.52 109.0 1220 833 847
T. A. 14 102 38.7 35.2 5.75 4.25 110.0 117.2 736 689
T.S. 2.2 8.1 446 39.1 5.35 4.27 119.0 122.7 581 5§77
T.S. 2.0 7.3 382 342 5.00 4.10 115.3  122.2 603 637
M. B. 43 3.7 429 36.8 5.93 5.00 139.8 139.8 609 623
G.]J. 3.5 5.6 354  30.7 5.36 3.91 154.0 157.6 655 596
J.L. 1.0 4.5 45.5 40.0 4.64 3.90 1189 126.3 572 667 196 217
Jr. T. 0.5 1.2 50.5 46.5 7.22 5.36 202.0 149.0 - 604 702 247 241
. F. 1.3 2.6 46.5 41.2 535 4.28 1142 109.8 525 524 157 144
.S, 3.2 6.2 452 428 5.00 4.25 122.8 1244 554 542 82 149
. S. 1.2 2.0 51.0 396 5.35 4.49 100.3 105.0 483 456 92 108
0. B. 1.3 4.8 434 36.5 6.50 5.55 59.6 71.9 356 398 96 123
S.N. 1.7 2.1 48.8 45.9 5.75 5.35 2040 164.0 1060 905 229 238
. 0. 1.0 3.6 41.0 40.7 482 4.65 175 159
.M. 1.1 3.2 49.8 453 535 4.65 154 147
E S. 1.0 4.1 41.8 364 4.65 3.90 105 100
.C. 0.4 3.1 413 39.6 5.00 4.80 123 186
M. ]J. 1.1 4.8 36.7 326 5.00 4.10 149 78
W. G. 0.8 1.2 385 35.2 5.20 4.65 174 220
}. M. 21 123 415 39.2 480 4.27 125 135
.J. 0.8 4.2 418 385 5.00 4.28 224 177
Average 1.9 5.2 439 39.7 5.35 447 125 124 610 636 138 157
Standard
deviation 3.9 3.1 0.48 20 107 51
Probability .001 .001 .001 .6 3 .1-.05
Signif. Signif. Signif. Not Not Not
signif. signif. signif.
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TABLE 1—Continued

Changes in renal function induced by the intravenous administrgtion of isotonic saline solution to patients
maintained on a regular ward diet

UaV UNa UNaV Uk UV
Con- Post- Con-  Post- Con- _ Post- Con- Post-  Con- _Post- Recovery in 210 minutes
Subjects trol  infusion trol  infusion trol  infusion trol infusion trol  infusion HyO Cl Na
mEq./min. mEq./L. mEq./min. mEq./L. mEq./min. per cent

A.T. 237 .500 *180 *21.8
M. G. 230 226 *_37 *-03
E. {) 163 .258 *22.6 *8.7
C.P. 297 255 *—-14 *—-6.5
M. R. 162 115 70.8 *—6.0

.P. 222 493 9.3 25.4

.F. 38.7

. H. *6.9
T. A. 47.3
T. A. 136.5
T.S. 23.2
T.S. 244
M. B. 9.2
G.r‘l. 20.5
J. L. 198 469 163 203 165 434 92 38 095 .074 9.7 40.2 40.0
{: T. 14 201 194 204 090 .171 101 82 046 068 9.7 156 14.5

.F. 188 164 108 128 129 (150 108 96 129 110 0 -3.6 3.1
J.S. 237 411 77 145 217 400 18 18 052  .051 35.7 27.7 = 28.8
J.S. 109 (163 107 124 126 186 52 43 061  .065 9.5 8.1 8.9
0. B. 120 .337 131 143 165 .392 46 19 057 .050 36.0 33.5 351
S. N. 390  .394 185 214 222 .360 9 63 162 .101 3.4 0.6 29.6
,}. 0. 192 299 177 172 204 322 60 27 070 .051 22.0 140 153

.M. 166  .266 165 157 179 .280 67 25 072 .046 19.8 156 15.8
J.S. 101 230 85 105 .083  .237 72 33 069 .071 38.7 209 25.0
E.C. 054 .238 171 234 075  .286 4 26 020 .030 19.7 323 3710
M.]J. 150 201 155 80 155 .203 51 22 .050 .057 31.3 6.4 49
W.G. 134 188 173 23§ 132 .200 91 63 069 .049 1.6 99 123
}. M. 256 .358 129 143 263 424 24 15 049 .035 35.2 149 23.6

.J. 172 406 138 151 107 353 156 53 106 .102 0.6 11.0 141
Average 185 .294 144 163 154 293 72 4 074 .064 24.0 14.0 17.0
Standard

deviation 33 83 77 25 19
Probability .001 .1-.05 .001 .001 .1-.05
Signif. Not Signif. Signif. Not
signif. signif.

* Washout period during saline infusion not included.

cent. Chloride excretion in the four subjects on
a high salt intake averaged 0.338 mEq./min. and
increased after isotonic saline infusion by an aver-
age of 274 per cent.

Potassium. The urine potassium concentration
in 15 subjects on a ward diet decreased after iso-
tonic saline infusion in all but one subject, who
showed no change. Potassium excretion was
randomly affected, increasing in five instances by
3 to 50 per cent and decreasing in nine (—4 to
— 37 per cent). Urine potassium concentration
likewise decreased after infusion in the four sub-
jects on a high salt diet (average — 30 per cent)
but the rate of excretion changed significantly in
only one (from 0.028 to 0.122 mEq./min.).

Plasma changes. Plasma and sodium chloride
concentrations were changed minimally by the in-
fusion of 1 to 3 liters of isotonic saline solution.
Potassium concentration was more markedly af-
fected, but the changes were random in direction
and ranged from — 10 to + 32 per cent of con-
trol levels. In the four patients on a high sodium
chloride intake the saline infusion increased the
plasma chloride concentration by + 5 to + 13 per
cent and the plasma sodium by O to + 4 per cent,
while the plasma potassium concentration changed
by — 4 to + 19 per cent.

The hematocrit decreased in the majority of pa-
tients immediately after the administration of iso-
tonic saline solution, returning toward but not
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to initial levels at the end of the observation period.
The average maximal decrease was only 8 per
cent. The concentration of plasma protein also
decreased in all cases immediately after saline in-
fusion, with a gradual return toward normal; the
average maximal decrease was 16 per cent.

The progressive return of both hematocrit and
plasma protein concentration toward control levels
cannot represent solely the distribution of saline
between the circulatory tree and the interstitial
fluid. Isotope studies indicate that 60 per cent of
plasma sodium and chloride and 140 per cent of
the plasma water are exchanged with the extra-
vascular compartment per minute in the guinea
pig. In man, 78 per cent of the plasma sodium
and 105 per cent of the plasma water are ex-
changed with extravascular sodium and water per
minute (14-16). Assuming that the extracellular
fluid represents 16 per cent of the body weight
(17, 18), 3 liters of saline should dilute the 11
liters of extracellular fluid in a 70 kg. man by 21
per cent. In the light of the data cited above one
would expect rapid and persistent dilution of the
hematocrit and plasma protein to this extent. The
facts that the maximal decrease in both values is
much less and that both return toward normal be-
fore the saline is excreted (wide infra) indicate
that a substantial fraction of the saline escapes
from the extracellular into the intracellular com-
partment.

Recovery of salt and water. In the 21 subjects
on the ward diet, the recovery of administered wa-
ter as urine (with correction for basal flow, as noted
under Methods) at the end of 210 minutes after
termination of the infusion averaged only 24 per
cent. In only one subject did water recovery ex-
ceed 100 per cent, while in nine recovery was less
than 10 per cent. Recovery of chloride in 21 sub-
jects averaged 14 per cent and recovery of sodium
18 per cent.

In eight subjects urine was collected for 16 to
28 hours after isotonic saline infusion, in anticipa-
tion of a possible delayed excretion of water or
electrolyte. (We recognize that such recoveries,
corrected as they must be for the basal excretion of
urine and electrolyte, are subject to large error be-
cause of the diurnal variation in water and electro-
lyte excretion and other uncontrolled factors.) The
calculated recovery of water, sodium and chloride
decreased progressively the longer the study was
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carried on in four subjects, while in the other four
subjects recoveries appeared to remain at fairly
constant levels or to increase slightly the longer
the subject was observed. However, at no time
did the recovery approach the quantity of fluid
or electrolyte administered.

The administration of 9 to 24 gm. of sodium
chloride per day for a week previous to the experi-
mental procedure had no effect on the immediate
recovery of either water or electrolytes; the re-
covery of water averaged 18 per cent, of chloride
21 per cent, and of sodium 16 per cent.

Hypertonic Sodium Chloride Solution

Inulin and PAH clearances. In the six subjects
who received 500 cc. of 5 per cent sodium chloride
solution the urine flow increased above the control
level in all and reached peak levels of 2.4 to 7.3
cc./min. The filtration rate increased in three (16,
19, and 98 per cent) and decreased in three (2, 6,
and 7 per cent). The PAH clearance increased in
five (11 to 90 per cent) and decreased in one (7
per cent).

Chloride. The urine chloride concentration in-
creased in all, and reached values in the range of
232 to 265 mEq./L. Chloride excretion increased
to the range of 0.46 to 1.58 mEq./min.

Sodium. Urine sodium concentration increased
in all six subjects to levels of 216 to 265 mEq./L.,
while sodium excretion reached levels of 0.49 to
141 mEq./min. Urine concentrations of both
sodium and chloride after the administration of hy-
pertonic saline solution were always well above the
plasma concentrations. Urine potassium concen-
tration increased in some instances and decreased
in others, the average of all cases being + 30 per
cent, while the excretion of potassium increased
by an average of + 82 per cent.

Since the amount of fluid administered was small
(500 cc.) no attempt was made to estimate water
recovery, but the increase in urine flow was in-
sufficient to effect substantial recovery of water.
Sodium recovery in approximately 210 minutes
averaged 24 per cent and chloride recovery aver-
aged 25 per cent, figures only moderately greater
than were obtained with isotonic saline solution.

The average maximal decrease in the hematocrit
was 15 per cent, in plasma protein concentration,
13 per cent, figures which are again dispropor-
tionately low considering the quantity of sodium
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chloride administered, a quantity which might be
expected to effect marked hemodilution by expan-
sion of the extracellular fluid at the expense of
intracellular water.

Changes in the electrolyte composition of the
plasma were, of course, more marked after hy-
pertonic than after isotonic saline solution. The
plasma chloride concentration increased by 10 to
20 per cent and the concentration of sodium by 7
to 10 per cent, while the changes in the plasma po-
tassium concentration ranged from — 19 to + 36
per cent.

Uric Acid/Creatinine Excretion Ratio

In view of the possibility that adrenal cortical
activity might be altered by the administration of
saline, and that a change in cortical activity might
be reflected in the uric acid/creatinine excretion
ratio, this ratio was followed in eight subjects be-
fore and after the administration of isotonic saline,
and in five subjects before and after the adminis-
tration of 5 per cent saline. The changes in the
ratio were, however, so slight that we do not con-
sider them to be significant.

DISCUSSION

In contrast to the renal response observed in
the dog, the intravenous administration of isotonic
saline solution in quantities up to one-quarter of
the extracellular fluid volume does not consistently
induce a sustained increase in filtration rate or re-
nal plasma flow in human subjects. In 11 of 21
subjects tested, the filtration rate after the infusion
ended either decreased or underwent less than a 5
per cent increase. Despite the absence of a con-
sistent increase in filtration rate, the excretion of
sodium and chloride was substantially increased in
nearly all subjects. There was no correlation be-
tween the changes in filtration rate and in the ex-
cretion of these electrolytes. Since the plasma
concentration of sodium was not significantly al-
tered, it must be concluded that the intravenous
administration of isotonic and hypertonic saline
solutions generally leads to increased sodium chlo-
ride excretion in consequence of diminished tubu-
lar reabsorption at a constant filtered load.

The effects of isotonic saline solution upon the
excretion of water are difficult to evaluate. In
three instances the administration of this solution
led to the excretion of a urine substantially more
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dilute in sodium and chloride than the plasma.
This anomalous response simulated the water diu-
resis shown by subjects who have been prehydrated
with 1500 to 2000 cc. of water eight to 13 hours
previous to the administration of saline, as reported
by Ladd (19, 20) since this study was completed.
On the whole, however, our subjects did not show
the copious excretion of either sodium or water
which Ladd reports. We are inclined to agree that
the important difference between his subjects and
ours lies in the quantity of water consumed the
evening before the saline test, and perhaps in the
speed with which this water is ingested.

The administration of 5 per cent sodium chloride
solution also led to increased sodium and chloride
excretion regardless of whether the filtration rate
increased or not, though the recovery of water and
electrolyte was not materially greater than with
isotonic saline. In no instance did the urine so-
dium or chloride concentration fall below that of
plasma in the post-infusion phase.

Wesson and his associates (3) have shown in the
dog that the tubular reabsorption of sodium at a
constant filtered load is increased when the extra-
cellular fluid volume is expanded without change
in electrolyte composition. QOur data clearly dem-
onstrate that in man the rapid administration of
saline (though without effort to sustain the ex-
pansion of the extracellular fluid volume) has the
opposite effect: namely, to reduce tubular reab-
sorption at essentially constant filtered loads. The
conditions of our experiments are not identical
with those of Wesson and his co-workers, but
they are sufficiently similar to suggest that man
and the dog differ not only in respect to the effects
of expansion of the extracellular fluid upon the
filtration rate, but also in respect to changes in
tubular reabsorption at a constant filtered load.
Tubular reabsorption is increased in the dog but
decreased in man under these roughly parallel
conditions. It seems probable, nevertheless, that
the absence of an increase in filtration rate accounts
for the fact that man excretes sodium chloride, no
matter how administered, so much more sluggishly
than does the dog.

The similarity of the response in subjects who
had been maintained for several days on a high
salt diet with that obtained in patients maintained
on a ward diet indicates that neither the failure to
obtain an increase in glomerular filtration nor the
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phenomenon of decreased tubular reabsorption of
sodium after saline administration is related to
the salt balance of the subject.

SUMMARY

1. The filtration rate, renal plasma flow and
excretion of sodium chloride, potassium and water
were followed for eight or more clearance periods
(210 minutes) after the intravenous administra-
tion of isotonic sodium chloride (1 to 3 liters) or
hypertonic sodium chloride (500 cc. of 5 per cent
saline) solutions to subjects free of complicating
diseases.

2. Neither isotonic nor hypertonic saline solu-
tion produced a consistent post-infusion increase
in filtration rate or renal plasma flow. Both types
of solution, however, increased sodium and chlo-
ride excretion irrespective of changes in filtration
rate.

3. Whatever significance the filtration rate may
have in the excretion of sodium by the human kid-
ney, it appears that other mechanisms are capable
of promoting sodium excretion by reducing tubular
reabsorption at a constant filtered load.

4. In man, both isotonic and hypertonic saline
solutions are retained in the body for long periods,
only some 25 per cent, at best, being excreted
within three and one-half hours. The recovery
of administered electrolyte and water is not ap-
preciably modified by previously loading the body
with salt.

5. The human kidney differs from that of the
dog in that isotonic and hypertonic saline solutions
fail to increase the filtration rate (and renal plasma
flow) consistently, a fact suggestively related to
the failure of the human kidney to excrete a rela-
tively large fraction of either solution within a
few hours.
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