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Abstract t 

Introduction:Introduction: Peritoneal transport rates and net drained volume have been reported to be different 

forr peritoneal dialysis (PD) patients with diabetes mellitus, compared to patients without diabetes. 

Thiss was considered to be caused by the exposure to high plasma glucose levels prior to the 

initiationn of PD. However, the results of previous studies were conflicting. The transport of low 

molecularr weight solutes in diabetes patients was reported either higher or similar to non-

diabetics,, whereas the net ultrafiltration was either similar or lower. No information on free water 

transportt is available. The main problem of the earlier reports is the wide variation in duration of 

P D,, which can have influenced the outcome. 

Methods:Methods: The results of peritoneal function tests with 3.86% glucose in a 4-hour dwell (SPA) of 

100 patients with insulin dependent diabetes mellitus were compared to those of 10 non-diabetic 

patients.. Al l patients were investigated within the first 4 months of PD treatment. None of the 

patientss ever experienced peritonitis. Transport parameters of solutes, fluid kinetics and free 

waterr transport were assessed. In addition, the mesothelial cell mass marker CA-125 was 

measuredd and local product ion of the growth factor V E G F, known to be involved in the process 

off  neoangiogenesis in diabetic retinopathy, was determined. 

Resultr.Resultr. No differences were observed in transcapillary ultrafiltration rate (3.7 mL /m in for 

diabeticss and 4.6 m L / m in for non-diabetics, p=0.2), net ultrafiltration (685 mL vs. 665 mL, 

p=0.6)) or lymphatic absorption (1.5 mL/min vs. 1.4 mL /m in, p=0.6). Free water transport, 

estimatedd using the maximum dip in dialysate-to-plasma ratio of sodium, and quantified by 

calculatingg the free water transport, in the first minute and the first hour of the dwell, did not 

showw differences. Also the mass transfer area coefficient (MTAC) for creatinine was similar for 

diabetics,, compared to non-diabetics (8.8 mL /m in vs. 8.1 mL/min, p=0.6), as was the glucose 

absorptionn (62% vs. 65%). In addition, the appearance rate of CA-125 and the local production 

off  V E GF were also similar for both patient groups. 

Conclusion:Conclusion: the results of present study, performed in the first months of PD, did not reveal 

differencess in peritoneal transport characteristics, including free water transport, between diabetic 

andd non-diabetic patients. This implies that a chronic mild hyperglycemic state in the peritoneal 

vesselss does not contribute to important peritoneal changes or changes in aquaporin-1 function. 

Thee influence of long-term treatment with hyperosmolar glucose containing dialysis solutions on 

thee latter is worthwhile investigating. 
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Introduction n 

Thee reported studies on peritoneal transport characteristics of patients with diabetes mellitus 

treatedd with peritoneal dialysis are equivocal. In some studies higher clearances for urea and 

creatininee were described in diabetics than in non-diabetics [1-3]. Others, however, did not find 

anyy difference in peritoneal solute transport between diabetics and non-diabetics, matched for 

gender,, age and duration of PD [4]. Protein clearances were reported to be higher in diabetics 

[5,6].. However, some of these results could not be confirmed in subsequent analyses [7]. The 

drainedd volumes were either lower in diabetics [2], or showed no difference [8]. It is likely that 

thesee conflicting results in cross-sectional studies were partly caused by the wide variation of the 

durationn of exposure to glucose containing dialysis fluids. Previous studies on the influence of 

PDD duration to transport parameters showed that solute transfer increases and ultrafiltration (UF) 

decliness with time on peritoneal dialysis [9-11]. This is probably caused by the long-term 

exposuree to dialysis fluids, which is known to give alterations of peritoneal morphology, such as 

diabetiformm reduplications of the basement membrane of peritoneal capillaries [12], thickening of 

thee submesothelial collagenous zone of the parietai peritoneum, the loss of surface mesothelium 

[13,14]]  and interstitial fibrosis in omental tissue [15]. Also an increased number of vessels has 

beenn found [15]. To avoid a possible diabetogenic effect of exposure to PD-fluids itself, Serlie et 

al.. investigated a group of patients within the first 6 months of PD treatment, using a 

permeabilityy test with a 1.36% glucose solution. A lower transcapillary ultrafiltration rate 

(TCUFR)) was present in diabetic patients compared to matched controls [16]. In this study, no 

differencess were observed for small solute transport or effective lymphatic absorption. This raises 

thee question whether the lower TCUFR could have been the result of lower free water transport 

rates.. Therefore, the aim of the present study was to compare free water transport and other 

transportt characteristics of diabetics and non-diabetics at the onset of peritoneal dialysis, using a 

3.86%% glucose solution. 

Methods s 

Patients Patients 

100 patients with diabetes mellitus, in whom a standard peritoneal permeability analysis (SPA) was 

performedd in the first 4 months of their peritoneal dialysis treatment were compared with 10 

non-diabeticc patients, matched for age, gender and body surface area. None of the patients had 

everr experienced peritonitis. All patients used commercially available, glucose-based dialysis 
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solutionss (Dianeal, Baxter BV). 

Procedure Procedure 

Thee SPA was performed during a four hour dwell period, as described previously [17]. The test 

wass done with 3.86% glucose, using the volume the patient was used to. Dialysate samples were 

takenn before instillation and at multiple time points during the test (10, 20, 30, 60, 120, 180 and 

2400 minutes). A volume-marker, dextran 70 1 g /L (Hyskon, Medisan Pharmaceuticals AB, 

Uppsala,, Sweden), was used to calculate fluid kinetics. The addition of dextran 70 to dialysate 

flui dd has no influence on the transport characterisics [18]. To prevent a possible anaphylactic 

reactionn to dextran 70, dextran 1 (Promiten, NPBI, Emmercompascuum, the Netherlands) was 

injectedd intravenously before instillation of the test bag [19]. 

Measurements Measurements 

Totall  dextran was determined by means of high performance liquid chromatography [20]. 

Creatinine,, urea and urate were measured by enzymatic methods (Boehringer Mannheim, 

Mannheim,, Germany). Al l electrolytes were determined using ion selective electrodes. Glucose 

wass measured by the glucose oxidase-peroxidase method, using an autoanalvzer (SMA-1I, 

Technicon,, Tern-town, USA). Beta-2 microglobulin was determined with a microparticle enzyme 

immunoo assay with an Imx system (Abbott Diagnostics, North Chicago, 1L, USA). Albumin, lgG 

andd alpha-2-macroglobulin were all measured by nephelometrv (BN 100, Behring, Marburg, 

Germany),, w7ith commercial antisera (Dakopatts, Glostrupp, Denmark). CA-125 was determined 

byy a commercial microparticle enzyme immunoassay (ME1A), using a monoclonal antibody 

againstt CA125 (Abbott Laboratories IMx , IL , USA), validated for use in dialysate in our 

laboraton-- [21]. CA-125 is expressed as its dialysate appearance rate, that is the total amount 

presentt in the effluent divided by the duration of the dwell. CRP was measured by 

immunoturbidimetry.. Vascular endothelial growth factor (VEGF) was determined with a 

commerciallyy available EL1SA, as described previously [22]. 

FluidFluid kinetics 

Transcapillaryy ultrafiltration (TCUF) was calculated from the dilution of the volume marker, by 

subtractingg the initial intraperitoneal volume (IPV) from the theoretical IPV (when both 

lymphaticc absorption and sampling would not have been present) at any time point. Because 

transcapillaryy ultrafiltration has its maximum value during the initial phase of a dwell, 

transcapillary-- ultrafiltration rate in the first minute fTCUF,,.,) was calculated, using the 
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Linee weaver-Burke plot. That is the linear regression between the reciprocal values of the 

transcapillaryy ultrafiltration obtained during the SPA and the reciprocal of time [18]. The 

effectivee lymphatic absorption rate (ELAR) was calculated as the peritoneal dextran clearance 

[18]]  The net UF is the difference between the TCUF and the effective lymphatic absorption. 

D /PP sodium was calculated as the dialysate sodium concentration divided by the plasma sodium 

concentration.. Dip D /P sodium is the difference between the initial D /P sodium and the lowest 

D /PP sodium. Correction for Na" diffusion from the circulation to the dialysate, which can cause 

bluntingg of the decrease in D /P Na*, was done with the use of the mass transfer area coefficient 

off  urate [23]. This enabled us to calculate the sodium concentration in the dialysate, when only 

diffusionn would have occurred. This could than be subtracted from the measured concentration 

att any time point, resulting in the actual Na+ sieving. Transport through the small pores was 

calculatedd by multiplying the sum of the initial intraperitoneal volume and the ultrafiltered 

volumee (in liters) with the dialysate sodium concentration after correction for diffusion: 

amountt sodium present = (initial IPV + ultrafiltered volume)  dialysate sodium 

Thiss can be calculated for time point zero (t,,) and for any time point during the dwell (fj . 

Subtractingg t,, from tt results in the amount of sodium transported at any time point of the dwell. 

Dividingg the amount of transported sodium with the sodium concentration in the small pores 

(whichh is the average of that in the plasma and in the dialysate) results in the volume (in liters) of 

fluidd transported through the small pores: 

amountt of sodium transported 
fluidd transport through small pores = - - -

sodiumm concentration in the small pores 

Withh the calculation of the transcapillary ultrafiltration through the small pores for each time 

pointt during the SPA, a Lineweaver-Burke plot could be made to calculate small pore transport 

inn the first minute (SP(I.,). Subtracting this from TCUF,,., resulted in free water transport in the 

firstfirst minute. The contribution of free water transport to total transcapillary ultrafiltration was 

examinedd during the first minute of the 3.86% glucose dwell and after 60 minutes [24]. 

SoluteSolute transport 

Thee peritoneal handling of low molecular weight solutes was expressed as MTACs. In this study 

wee used the Waniewski model, where the solute concentration was expressed per volume of 

99 9 



plasmaa water [25,26]: 

Vm Vm 
MTAC(mLMTAC(mL I min) - — . I n 

t t 

Vu^(PVu^(P - Dio) 
,, 1-F Vt'~Vt'~ rr(P(P -Dt) 

V,,,, represents the IPV, and D,( l the dialysate concentration at t= 10 min, whereas V, and D, are 

thesee parameters at t ime t—240 min. P is the mean plasma concentration of the solute. The 

Waniewskii  model corrects for convective transport, with the application of a correction factor 

F=0 .5,, as well as for plasma water. Vm is the mean IPV, calculated as the area under the i lPV 

versuss time curve, divided by the dwell time. This area is calculated bv the trapezium rule. Using 

thiss method the area under the curve between the dialysate samples is calculated as the mean of 

thee IPV at the different sample rimes, multiplied with the time interval between the samples. 

Glucosee absorption was calculated as the difference between the amount of glucose instilled and 

thee amount recovered, relative to instilled. 

Proteinn clearances were calculated from the amount of protein in the effluent according 

to: : 

PrDrr + P r * v 
Cl(mLCl(mL I min) = 

(P r , )r r 

I nn this equation the dialysate protein content in the drained bag (Pr,,r) and the residual volume 

(PrRV)) relative to the plasma protein concentration (Prr) in time (t), is calculated. The intrinsic 

permeability77 to macromolecules can be functionally characterized by the peritoneal restriction 

coefficientt (re). This is the slope of the power relationship between the clearance of serum 

proteinss and their free diffusion coefficient in water (Dw) [27,28]: 

ClearanceClearance = a.Dwr' 

inn which a is a constant. 

Locall  production of V E GF was calculated by interpolating the molecular weight of 

V E GFF (34 kDa) in the regression line of the macromolecules beta-2-microglobulin, albumin, IgG 

andd alpha-2-macroglobulin, for which no local production is known. The concentration of locally 

producedd growth factor was defined as the difference the measured and expected dialysate 

concentrationn [29]. 
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StatisticalStatistical analysis 

Resultss are expressed as median values and ranges because most data were distributed 

asymmetrically.. For the comparison of the patients with diabetes and the individually matched 

non-diabeticc patients the paired t-test was applied. A Rvalue of <0.05 was considered to be 

statisticallyy significant. 

Results s 

Thee patient characteristics of the 20 patients included in the study are given in Table 1. No 

significantt differences were observed in duration of PD. HbAl c percentage was 7.4% (range 5.7-

10.2%)) in patients with diabetes mellitus. Residual GFR, calculated as the mean of creatinine and 

ureaa clearance, was similar for both groups, as well as serum CRP and VEGF levels. 

Tablee 1. Characteristics of the patients with and without diabetes. Values are given as medians and ranges 

Agee (years) 

Durationn of PD (months) 

Bodyy Surface area (m2) 

Residuall  GFR (mL/min/1.73 m2) 

Serumm CRP (U/L) 

Serumm YEGh' (ng/1) 

Diabetics s 
n=10 0 

611 (46 - 75) 

2.8(1.2-3.5) ) 

1.93(1.59-2.22) ) 

4.33 (0 - 7.8) 

44 (3 - 49) 

1777 (74-571) 

Non-diabetics s 
n=10 0 

622 (47 - 74) 

3.22 (2.5 - 3.9) 

1.911 (1.64-2.26) 

3.33 (0 - 7.0) 

55 (3 - 11) 

2033 (53-1180) 

Parameterss for fluid transport are given in Table 2. Values for transcapillary ultrafiltration, 

nett UF and ELAR were similar in both groups, as shown in Figure 1. The maximum dip in D /P 

sodiumm tended to be deeper in the non-diabetics (Figure 2), but this difference was not 

statisticallyy significant (p=0.1). The TCUF,,,, as well as the transport through the small pores 

(SP,,_,)) and the free water transport in the first minute (FWT,,.,), did not differ for the two groups. 

Alsoo the percentage of free water transport contributing to total fluid transport in the first hour 

off  the dwell was similar for both groups. 

Smalll  solute transport was similar for both groups, as shown in Table 3. Figure 3 shows 

thee data for the mass transfer area coefficient of creatinine. In addition, the clearances of 

macromoleculess and the restriction coefficient were similar for patients with and without diabetes 

mellitus. . 
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Tablee 2. Penroneal fluid Transport characteristics for diabetics and non-diabetics, using a 3.86% glucose solution. 
Medianss and ranges are given. 

Nett UF (mL) 

TCL'FRR (mL/min) 

FXARR (mL/min) 

Maxx dip D / P Na+ 

TCUFoo i (ml.) 

SPo-ii  (mL) 

FWToo ] (mL) 

"/oFWTo-i i 

" /OFWTMM ,„„ , 

Diabetics s 
n=10 0 

6855 (380 - 944) 

3.77 (2.9 - 5.9) 

1.55 (0.7-2.8) 

0.09288 (0.06-0.13) 

16.11 (7.8-45.4) 

12.11 (5.0-33.3) 

7.33 (1.5-16.8) 

433 (25 - 57) 

333 (15 -44) 

Non-diabetics s 
n=10 0 

665(2888 - 1169) 

4.66 (2.5 - 6.8) 

1.4(0.6-4.3) ) 

0.112(0.06-0.18) ) 

17.6(6.3-56.8) ) 

9.55 (3.4 - 28.0) 

7 .2 (2 .5-- 12.1) 

411 (21 - 59) 

3 4 ( 1 0 - 4 9) ) 

TCUFR:: transcapillarv ultrafiltration rate; ELAR: effective lymphatic absorption rate; Max dip D / P Na+: 
maximumm decrease in D / P sodium compared to the initial D / P sodium; TCUFo-i: TCUF in the first minute; SPo-
i:: transported volume through the small pores; FWTo-i: volume of free water transport in the first minute; 
°OF\XTIII  i: the percentage of free water transport that contributes to total TCUF in the first minute; "/oFVCTai m».: 
thee percentage of free water transport that contributes to total TCUF in the first hour of the dwell 

Thee appearance rate of the mesothelial cell mass marker CA-125 in the peritoneal effluent 

wass 4.9 U/min for patients with diabetes, compared to 1.7 U/rnin for the non-diabetics, p=0.9, 

ass shown in Figure 4. Local production of VEGF was not different in both groups. 

,-1000n n 
diabetic s s non-diabetic s s 

0 0 

-- -500 
600 120 180 240 600 120 180 240 

Figuree 1. 
Fluidd profiles for the patients with (left panel) and without (right panel) diabetes mellitus at the 
startt of peritoneal dialysis. Transcapillarv ultrafiltration (closed circles), net ultrafiltration (open 
circles)) and fluid absorption (closed squares) are given as a function of time (minutes). No 
significantt differences were found between the curves 
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Tablee 3. Peritoneal solute transport for the 2 groups. Medians and ranges are given 

Non-diabetics s 
n=10 0 

MTA CC (mL/min/1.73 m2) 
Creatininee 8.8(5.6-16.0) 8.1(5.8-15.2) 
Ureaa 18.0 (12.6 - 22.0) 17.7 (10.7 - 23.8) 
Uratee 5.6 (2.1 - 9.4) 7.1 (4.1 - 13.4) 

Glucosee absorption (%) 62 (45 - 78) 65 (45 - 82) 

Clearancee (uL/min/1.73 m2) 
B-2-microglobulinn 1030 (530 - 1540) 888 (530 - 1990) 
Albuminn 88 (60 - 139) 69 (30 - 180) 
IgGG 5 3 ( 3 0 - 9 0) 3 7 ( 1 0 - 7 0) 
A-2-macroglobulinn 18 (10 - 29) 9 (2 - 23) 

Restrictionn coefficient 2.29 (2.1 - 2.8) 2.49 (2.3 - 3.5) 
AR-CA1255 (U/min) 4.9 (1.5 - 35.9) 1.7 (0.9 - 12.6) 
Lp-VEGFF (ng/L) 17.2(6.7-29.4) 17.2(1.6-34.1) 

MTACcreat:: mass transfer area coefficient; AR-CA125: the appearance rate of cancer antigen-125 in the 
dialysatee after the 4 hours dwell; Lp-VEGF: locally produced vascular endothelial growth factor 

Discuss ion n 

I nn the present study, no differences in peritoneal solute transport, net UF, fluid absorption rates 

andd free water transport were observed in patients with or without diabetes mellitus, when they 

weree examined in the first 4 months of PD treatment. 

Thiss was in contrast to prior publications, that reported higher solute rates in patients 

withh diabetes mellitus. These previous studies, however, were performed in a cross-section of 

patientss who were treated with PD for different duration of time. Therefore, they were exposed 

too high intraperitoneal glucose concentrations for variable periods. In experiments with rats with 

streptozotocinn induced diabetes, chronic hyperglycemia was associated with structural and 

functionall  changes in the peritoneum [30]. Structural changes that were observed included 

capillar)'' proliferation and A GE immuno-reactivity. Funcdonal changes consisted of an increased 

permeabilityy for small solutes and decreased sodium sieving. In this study the diabetic rats 

showedd no differences compared to the non-diabetic controls, when glycemic control was 

obtainedd by the administration of insulin. Another study investigated rats with chemically induced 

diabetess mellitus, using alloxan, and chemically induced uremia, using gentamicin [31]. For the 

diabeticc rats, a distinction was made between the "healthy" diabetic rats, and the rats that 

appearedd "ill" . The "ill " rats were distinguished from the other rats by a dry fur, muscle wasting 

andd a paucity of subcutaneous fat. No significant differences in fasting blood sugar, plasma urea 

andd creatinine, urine production or renal creatinine clearances were present between the 
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"healthy""  and the "ill " rats. In the "ill " diabetic rats a significant lower net UF was observed in a 

peritoneall  dialysis dwell, compared to the control rats, the uremic rats and the "healthy" diabetic 

rats.. In addition, an increase in peritoneal solute transport for urea, inulin and albumin was 

presentt for this group. In the uremic rats also a significant increase in inulin and albumin 

clearancee was seen. The "healthy" diabetic rats did not show significant differences for transport 

parameterss compared to the controls. In morphological studies of the rats' peritoneum the most 

strikingg difference were the neovascularization and the decreased amount of fat observed in the 

diabeticc rats, which was more pronounced in the "ill " rats. The results of these animal studies 

implyy that acute, chemically induced diabetes mellitus, can lead to increased permeability for 

variouss sized molecules, especially in the absence of glycemic control. In addition, an individual 

susceptibility'susceptibility' seems likely. 

1.0-f f 

Figuree 2. 
Dialysate-to-plasmaa ratios of sodium 
duringg the 4-hour dwell for patients 
withh (open circles) and without 
diabetess mellitus (closed circles) at 
thee start of peritoneal dialysis. No 
significantt differences were observed 

Highh glucose concentrations damage the mesothelial cell layer, either bv inhibition of 

mesotheliall  cell proliferation [32], or by the cytotoxic effect of glucose degradation products 

(GDPs)) [33]. A damaged mesothelial cell layer will loose its protective role to shield the 

interstitiumm and endothelium from unphysiological dialysis solutions. In addition, glucose and 

GDPss can lead to the formation of advanced glycation end products. This is a process where the 

aminee group of a protein interacts with the carbonyl group of a sugar, via the non-enzymatic 

Maillardd reaction. The Schiffs' base that is formed undergoes rearrangement into a Amadori 

product,, a finally into irreversible cross-linked proteins, the AGEs [34,35]. Hyperglycemia in 

diabetess is associated with the progression of AGE formation, the pathogenesis of diabetic 

complicationss and aging [36,37]. Accumulation of AGEs has been described in peritoneal 

biopsiess of non-diabetic patients, who were treated with glucose containing dialysis solutions 

duringg peritoneal dialysis [38]. Interestingly, also normoglycemic uremic patients have increased 
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levelss of AGEs, which can not be attributed to hyperglycemia, or just to a decreased removal by 

glomerularr filtration. This increase was even higher, in normoglycemic uremics than in diabetic 

patients.. This implicates that uremic plasma contains either precursors or mediators to the 

Maillardd reaction [35]. AGEs are considered to have vasoactive effects on endothelial cells, 

probablyy by activation of growth factors [39]. Glucose exposure can also lead to a state of 

"pseudohypoxia""  in the peritoneum. This leads to an effect on intracellular redox-status, which 

stimulatess the release of growth factors, such as VEGF. VEGF can induce neoangiogenesis 

[40,41].. When new vessels develop, enlargement of the effective vascular peritoneal surface area 

occurs. . 

Figuree 3. 
Boxx and whisker plots for the mass 
transferr area coefficient (MTAC) of 
creatininee for diabetics (left) and non-
diabeticss (right) at the start of peritoneal 
dialysis.. Medians, quartiles (boxes) and 
extremess (whiskers) are given. 

Thee difference between the permeability parameters of the rats with experimentally 

inducedd diabetes mellitus and the permeability parameters of the diabetic patients in the present 

studyy can be explained by several factors. First, in the animal studies the rats were either diabetic 

orr uremic. In patients a combination of both can be present at the start of peritoneal dialysis. The 

contributionn of uremia to transport and membrane alterations in diabetes will probably be more 

importantt than that of hyperglycemia alone. Secondly, the duration of diabetes and uremia in the 

animall  studies was rather short. The patients in this study were diagnosed with diabetes for at 

leastt 5 years previously to the start of PD and were uremic for a longer period of time. 

Reasonably,, alterations are more pronounced, the longer the duration of the etiological factor. 

Sincee both hyperglycemia and uremia can lead to the formation of AGEs, it seems likely that 

alterationss owing to AGE formation were already present in both our patient groups. Third, 

fromm the rat studies it seems likely that there is an individual susceptibility to the effects of 

glucosee exposure. Maybe there has been a selection in the diabetic patients prior to the initiation 

m m 

DM M non-diabetics s 
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Figuree 4. 

Boxx and whisker plots for the CA-125 
appearancee rate in the dialvsate for 
diabeticss (left) and non-diabetics (right) 
att the start of peritoneal dialysis. 
Medians,, quartiles (boxes) and 
extremess (whiskers) are given. 
Asteriskss mark the outliers. 

off  peritoneal dialysis. In that way, the patients who were most susceptible to hyperglycemia were 

alreadyy excluded. Finally, the blood sugar control in the diabetic rats in both animal studies was 

poor.. When a subgroup of rats in the study by Stoenoiu et al, was treated with insulin, to achieve 

euglycemia,, this resulted in similar transport parameters, as compared to the non-diabetic 

controlss [42]. This points to the importance of good glvcemic control. Our patients all received 

insulinn therapy and had reasonably low H b A l c levels, indicating an accurate treatment of 

diabetes. . 

Otherr factors contributing to possible differences in transport parameters in the first 

monthss of peritoneal dialysis are chronic inflammation and acute CAPD peritonitis. Previous 

publicationss identified inflammation as the only independent factor determining peritoneal 

transportt rate during the first year on PD [43]. Possibly inflammation can cause both an increase 

inn peritoneal transport rate and a decline in residual renal function. Inversely a decline in residual 

renall  function or an increase in peritoneal transport rate may induce or aggravate inflammation. 

I nn the patients investigated in the present study, no differences were identified in residual renal 

functionn or CRP as marker for inflammation status. Another possible factor that could have 

influencedd transport parameters, is peritonitis, which is known to cause enhanced solute 

transportt [44-46], although this increased transport is reversible after the recovery of the infection 

[47].. In our patient group, none of the patients had ever experienced peritonitis. 

I nn conclusion, the present study in diabetic and non-diabetic patients did not reveal differences in 

peritoneall  transport characteristics, including free water transport in the first months of P D. This 

impliess that a chronic mild hyperglycemic state in the peritoneal vessels does not contribute to 

importantt peritoneal alterations or changes in aquaporin-1 function. The influence of continuous 

106 6 

c: : 
E E 

LO O 

< < 
O O 

I I 

< < 
DMM non-diabetics 



treatmentt with glucose-containing dialysis solutions, which have concentrations up to a 20-fold 

off  that observed in insulin dependent diabetes mellitus, is worthwhile investigating. 
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