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Effects of pH and Urea Concentration on Uptake of Fluid and Urea by 
Solutions Containing Serum Albumin.* (32101) 

G. G. PINTER~ (Introduced by William J. Adelman) 
University of Maryland, Department of Physiology, School of Medicine, Baltimore, M d .  

I t  was recently reported( 1)  that approxi- 
mately 30% of the total albumin content of 
the kidney is present in the interstitial space. 
Since urea concentration is high(2) and pH 
may be alkaline (3 ) in the renal medullary in- 
terstitium, it was of interest to find out how 
albumin affects the transport of fluid and 
urea into an environment of high salt and 
urea concentrations and of high pH. 

Phosphate buffer solutions were arranged 
in the manner of a 2-way, 3 by 4 contingency 
table: pH values were adjusted to 5.0, 7.4 
and 9.5, and urea concentrations were set a t  
0, 0.005 M, 0.3 M and 1.0 M, respectively. 
All solutions contained NaCl at  a con- 
centration of 0.4 M and approximately 2 FCJ 
liter of C14-urea. A volume of one hundred 
ml of each of these solutions was used as 
the bathing fluid during dialysis. A 30% 
bovine serum albumin in Tyrode's solution 
(National Biochemical Corp.) was diluted 
with the buffers to obtain 5% albumin soh- 
tions. The pH values were readjusted after 
addition of the albumin. Eight ml samples of 
the albumin solutions were placed in cello- 
phane bags. The bags were made of cello- 
phane tubing (Union Carbide Corp.) which 
was soaked in a sodium phosphate solution 
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of pH 10 for 24 hours prior to experi- 
ment, then copiously washed with tap water 
and distilled water. Ample space was provided 
in the bags for an increase in volume and no 
hydrostatic pressure developed in the albumin 
solutions. Dialysis was carried out for 72  
hours and in triplicate for each p H  and urea 
concentration. The samples were gently and 
continuously shaken in stoppered containers 
a t  25°C. The net inflow of solution was 
determined as the difference between initial 
and final weights of the bags containing the 
albumin. This quantity was expressed as a 
percentage fraction of the initial weight, and 
no correction was made for the weights of the 
bags themselves. The amount of bound C14- 
urea was calculated as the excess radioac- 
tivity per ml in the albumin solutions. This 
quantity was arrived at by assuming that 
in the water phase of both solutions separated 
by cellophane, the concentration of CI4-urea 
was identical. The water content of each 
solution was determined by gravimetry and 
drying at  104°C. 

Table I shows the weight increments of the 
albumin containing bags a t  72 hours. Aver- 
ages of triplicate determination are shown in 
both tables. An analysis of variance of the 
data indicated that a t  pH 9.5 the net inflow 
of solution was significantly higher (p<  
0,001) than that at pH 7.4 or 5.0. In a 
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TABLE I.  Net Weight Gain (yo) .  
row 

Urea conc. (M): 0 .005 .3 I .0 ?nea?zs 

PH 
5 .O 24.28 26.40 27.96 26.81 26.36 
7.4 30.00 27.54 27.63 27.71 28.22 
9.5 32.93 28.98 36.23 30.77 32.23 

Column means: 29.07 27.64 30.61 28.43 28.94 

similar experiment the effect of pH-varying 
in one-half unit increments from 6.0 to 9.5 
-was determined. At pH 9.5 the uptake of 
solution was again accelerated, but it was ap- 
proximately constant at other pH values 
tested. The concentration od urea in the me- 
dium, either alone or in interaction with pH 
had no effect on the inflow of solution. 

Table I1 shows the quantities of bound 
C14-urea as fractions of the total C14-urea 
concentration in the albumin solutions. In 
agreement with recent findings of Lassiter 
et aZ(4), only a small fraction of the total 
urea was bound to albumin. Analysis of 

TABLE 11. Bound Urea Fraction (yo) . 

Urea conc. (M): 0 .005 .3 1.0 means 
row 

PH 
5 .O -1.20 -1.74 -.34 -.13 - .85 
7.4 -.65 51 1.43 2.73 1.01 
9.5 2.24 .85 .54 .88 1.13 

Column means: .13 -.13 54 1.16 .43 
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variance of the data showed that a t  pH values 
of 7.4 and 9.5 the bound fraction amounted 
to approximately one per cent and that it 
was significantly greater (p<O.Ol) than at  
pH 5.0. At pH 5.0 several negative values 
were obtained. A t-test indicated, however, 
that the mean value of all samples at  that 
pH was not significantly different from zero. 
The concentration of urea in the medium had 
no significant effect on the binding of urea. 

These results indicate that interstitial al- 
bumin in the renal medulla may affect the 
withdrawal oQ fluid from the collecting ducts, 
provided that pH attains a sufficiently high 
level in this environment. Further, they do 
not support the hypothesis that albumin- 
bound urea might sustain a significant dif- 
ference in urea concentration between in- 
terstitial and collecting duct fluids in the 
renal medulla. 
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A previous report described cytopathic ef- 
fects and a transformed growth pattern in 
an established BALB/c mouse cell line (JLS 
V5) infected with the Rauscher leukemia 
virus ( 1 ) . Subsequent studies have shofwn that 
the transformed cells are more highly tu- 
morigenic than uninfected, nmtransformed 
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cells when injected subcutaneously into' new- 
born BALBJc mice(2). Moreover, the re- 
sul ting tumors produced by transfolrmled cells 
are predominantly myxo fi b r olsar colmas , where- 
as those produced by uninfected, nolntrans- 
formed cells are spindle-cell sarcomas. 

Mirand et aZ(3) have shown that immu- 
nization of pregnant mice with Friend virus 
vaccine conveys passive immunity to the 


