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Abstract: The main solute transport components
diffusion, convective transport and peritoneal absorption
- were evaluated for clinical peritoneal dwell studies in

patients on continuous ambulatory peritoneal dialysis.
The transport parameters, diffusive mass transport
coefficient Kno and sieving coefficient, S, were assumed to
be constant and estimated for 6 hour dwell studies using

dialysis fluids of various composition. Anomalous values
of S were found for some solutes with glucose-based
dialysis fluid suggesting that the transport parameters

might not be constant during the dwell time. This
observation was confirmed by estimation of Ksp with
independently measured (and assumed constant) S.
However, such time-dependence of the transport
parameters were not found for alternative dialysis fluids.
Thus, the composition of dialysis fluid may have an
impact on solute transport in peritoneal dialysis.

coefficient, S, were estimated using the following equation
for the rate of change of solute amount in dialysate [3,4]:
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where Qu is the rate of fluid ultrafiltration from blood to

B'

dialysate.

Dialysis fluids of different composition were applied:

l)

standard Dianeal fluids with glucose (concentration 3.86%'
20 dwell studies, 2.27% - 9 dwell studies, 1.36% - 9 dwell
studies) as osmotic agent, lactate 35 mmoVl as buffer and
pH:5.2, and alternative fluids: 2) with amino acids mixture
2.70% as osmotic agent (8 dwell studies), lactate 35 mmoUl
and pH:5.9, and 3) with glycerol 2.50% as osmotic agent,
lactate 48 mmoVl plus acetate 25 mmoVl as buffer and
pH:6.3 (4 dwell studies). The electrolye (Na, Cl, Ca, Mg)
concentrations were identical in all fluids.

RESULTS

INTRODUCTION

In peritoneal dialysis (PD) the peritoneum is used as the
natural permselective membrane between blood and dialysate
tll. Absorption of fluid and solutes from the peritoneal
cavity, impact of composition of dialysis fluid on transport

characteristics

of the peritoneum,

possible involvement of

transport of some solutes, etc.,
intervene with the prevailing process of diffusive and
convective solute ffansport. This makes the quantitative
assessment of transport mechanisms in PD more difficult

active

or quasi-active

than in other blood purification procedures. Nevertheless, the
discrimination of the three main transport components
(diffirsion, convective transport, peritoneal absorption),
which is the main objective of the present study, should be
the frst step to more sophisticated analysis of peritoneal

Peritoneal absorption rate. Tlte flow rate of peritoneal
absorption, Qa, ostimated as the rate of elimination of volume
marker, was between 1.2 and2.5 mUmin, with no significant
differences between the dialysis fluids. However, a tendency
to higher Qe values for dialysis fluids with high
concentration of osmotic agent was noted.

Transport parameters depend on the composition of
dialysis fluid. Both Kup and S values were different in
glucose - versus amino acid - based fluids except for sodium
(Table l). With glycerol - based fluid Ksp values were not
different from those with glucose - based fluid, and S values
were not different from those obtained with amino acid based fluid.
Anomalous values of S for glucose-based /luid. Physical
interpretation of sieving coefficient, S, yields the restriction

transport.

for its values: they should be within the range 0 - 1.
Surprisingly, the average values of S estimated for some

METHOD

solutes (urea, glucose, potassium) with glucose-based
solution were substantially higher than I or lower than 0

Single 6 hour peritoneal dwell studies were carried out in

clinically stable ESRD patients on continuous ambulatory
peritoneal dialysis. Dialysate volume, Vp, and peritoneal
absorption flow rate, Qa, were measured using a volume
marker, radiolabelled human serum albumin, as described in
[2]. Sampling of dialysate and blood allowed to follow the
kinetics of the concentrations of the dialysate volume marker
and the solutes of clinical interest in dialysato, CD, and in
blood plasma, Cs. Thermodynamic parameters of transport:

diffusive mass fiansport coefftcient, Kro, and sieving

(Table 1). This result shows that some of the assumptions for
the applied model were not valid, at least in some cases.
However, for other solutes (creatinine, sodium) studied with
glucose-based solution, as well as for all these solutes studied
with alternative dialysis fluids, average S values were within
physically interpretable range (Table 1) except for glycerol
used as osmotic agent (-0.71+0.61). Thus, the problem of
anomalous S values is specific for the composition of dialysis
fluid and for the solute.
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Table

l.

Transport parameters for small solutes [4]
Glucose

Amino acids

3.86%

+Grme
-r*Rbdm

2.70%

-*-Srm
-x-Lla

-x-Oeelirte

K6p, ml/min
13.9 + 3.3

27.3 + 9.0**

Glucose
Potassium

7.6 +2.6
7.8 +2.2
6.0 + 3.0

13.4 + 5.1*
16.1 * 7.6**

Sodium

7.9+2.3

Urea
Creatinine

17.6 * 9.3t*
12.5 + 2.8**

1n

1m

Iirnnin

s
Urea
Creatinine
Glucose
Potassium

Sodium

'F,*'r'

-

l.2l r

0.24
0.76 + 0.19
-0.25 + 0.25
1.45 + 0.31
0.57 + 0.10

DISCUSSION
0.58 + 0.44**
0.42 * 0.32*
0.15 * 0.43*
1.04 + 0.34*

0.57 + 0.13

p<0.017 and p<0.0017, respectively. Mann-

Whitney test with Bonferroni correction.

Three main solute transport components in PD were
evaluated. The diffusive mass hansport coefficient, K"o, was
found to depend on dwell time for glucose-based fluids, but
not for the alternative dialysis fluids. This phenomenon could
explain anomalous values of sieving coefficient, S, estimated
for some solutes with glucose - based fluids. The differences

in the composition of dialysis fluids were responsible not
only for the differences in the values of the transport
parameters but also for the transient increase of Kup values at

Transport coefficient asfunction of dwell time. A possible
explanation of the observed anomalies is that the transport
coefficients are not constant during the dwell study, as
assumed for their estimation. In fact, the estimation of K"o
and S for the initial two hours of the dwell study yielded
significantly higher values of K"o with glucose-based fluid
for urea (19.0+7.1) and potassium (12.8*10.4) and lower
for glucose with amino acid-based fluid (12.0+7.2) than
those estimated for the whole 6 hour dwell period (Table
l); in these cases the values of S were also significantly
different (0.93+0.39, 1.09+0.60 and 0.46*0.38,
respectively). Unfortunately, the estimation of the transport

parameters was not possible for shorter dwell periods
because of too low number of data points.
Diffusion is the main transport component in PD, and
therefore we attempted to follow the time-dependence of
K"o assuming S constant and equal to 0.55, which is
roughly equal to the values obtained in this study for many
solutes with normal transport pattern (Table l) as well as to
the values measured in pure ultrafiltration experimental
dwell studies using the so called "isochratic" solution [5].

K"o values calculated with constant S for each consecutive
pair of data points for glucose-based fluid are shown in
Figure l. For all solutes except sodium Ksp values were
high at the beginning of the dwell study and decreased to a
stable level after 3 hours. Identical patterns for Ksp versus
time were found for fluids with lower concentration of
glucose. For alternative dialysis fluids no change of K"o

the beginning of the dwell study, which might be due to
transient vasodilatory effect of this fluid. It is not clear which
factors in dialysis fluids (osmotic agent, pH, buffer and its
concentration) were responsible for the observed differences.

Further investigations are necessary to optimize the
composition of dialysis fluid regarding its impact on solute
transport.
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