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INTRODUCTION

Substances with surfactant activity are present on surface of mesothelial cells and can be found in
peritoncal effluent as well. Among these are surface active phospholipids, produced mainly by mesothelial
cells are prominent [1, 2, 3, 4]. Similar surfactant-like activity is also produced in pleura, pericardium,
alveoli, and can be found on articular surfaces [3, 5]. In cells covering the peritoneal cavity, electron
microscopic studies have demonstrated the existence of lammellar bodics that serve as the place of
phospholipids production. These substances are then transported on the surface and cover the peritoncal
membrane [3, 6, 7, &]. It has been found that the dialysate phospholipids concentration in continuous
ambulatory peritoneal dialysis (CAPD) patients ranged between 11-25 mg/l [11]. The basic constituent
of phospholipids in effluent from peritoncal dialysis patients is phosphatidylcholine (81%) [9, 10]. The
surface of the mesothelial membrane also contains phosphatidylserine and phosphatidyletanolamine {4].
It is accepted that phospholipids on mesothelial surface serve as a natural barrier, scaling up intracellular
connections, protecting against the invasion of microorganisms and limiting protein loss. By decreasing
friction, they facilitate the movement of mesothelial surfaces against each other, preventing the formation
of adhesions 3, 5, 12]. The carbohydrate chains of phospholipids are orientated towards the free surface
of the mesothelium and are responsible for its hydrophobic properties. Phospholipids covering the
mesothelium and present in lamellear bodies are connected with hydrophilic proteins SP-A and SP-B,
the same as proteins existing in pneumocytes [3, 13). These proteins facilitate surfactant secretion and
its surface adsorption. They are involved in immunological processes, mainly in phagocytosis [13]. In
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lung alveoli there are also SP-B and SP-C surfactant-building proteins, but their presence in dialysate

ct al. [14] did not affirm important relations between phospholipids concentration and ultrafiltration
volume. Di Paolo et al. [ 15} and Ziegler ct al. [ 10] observed that over time, the amount of phospholipids
in peritoncal effluent decreases. In patients with low ultrafiltration and during periods of peritonitis,
phospholipid concentrations were lower |16]. Low concentrations of phospholipids have also been
found in patients with a prior history of peritonitis | 10]. With a view to improving the filtration features
of the peritoneal membrane, exogenous phospholipid supplementation has been studied with uncertain
results. Querques et al. [17] did not observed a statistically significant influence of this therapy on
ultrafiltration volume afier 15 days of intraperitoncal application of phosphatidylcholine in patients
treated with CAPD. However, Di Paolo et al. | 15] reported that addition of phosphatidylcholine in the
peritoncal cavity may improve ultrafiltration in patients with low values. An increase in ultrafiltration
after oral and intravenous phosphatidylcholine supplementation has also been reported [ 15, 16, 18]. The
overall results are inconsistent. There are studies indicating that in patients on CAPD, fluids enriched
with phosphatidilcholine may have better results in peritoncal ultrafiltration [19]. On the other hand,
Di Paolo [15] found no effect of phosphatidylcholine on those with normal rates of ultrafiltration.
The lack of improvement of ultrafiltration afier oral supplementation of phosphatidylcholine has also
been reported |20, 21]. In animal studics, the intraperitoncal administration of phosphatidylcholine
in healthy rabbits did not improve the transport properties of the peritoneal membrane [22] although
phospholipids added to peritoneal cavity decreased the frequency of postoperative adhesions [23, 24].
There has been discussion of the potential role of phospholipids adsorbed on mesothelial surface in
improving semipermeability [25]. The passage of lipid soluble substances may be facilitated {5].

The purpose of the present study was to determine if correlations existed between dialysate and
serum phospholipids concentration and the ultrafiltration rate in patients treated with continuous
ambulatory peritoneal dialysis.

MATERIALS AND METHODS

The study was conducted on patients with chronic kidney disease, treated with peritoncal dialysis,
during standard peritoneal equilibration test (PET) [26]. After 8 hours dwell time with dialysate composition
containing 2.5% glucose, the peritoneal effluent was removed. In a recumbent position, 2000 ml of a new
2.5% peritoncal fluid was introduced at a rate of 200 ml per minute. During this time, the patients changed
their position from side to side to mix new dialysate. After 4 hours of dwell time, the dialysate was drained.
Specimens of dialysate and serum were collected and the ultrafiltration rate was established.

There were 40 patients (24 males and 16 females). The average age was 51.5 + 15.8 years (range
from 30 10 79 years). Patients were clinically stable, without peritoneal symptoms. The average time of
treatment with peritoneal dialysis was 26.4 + 20.6 months (range from 4 to 72 months). Among causes
of chronic kidney failure were: glomerulonephritis (19 patients), type 2 diabetes mellitus (9 patients),
interstitial nephritis (3 paticnts), amyloidosis (3 patients), polycystic kidney discase (2 patients), and
Mercury intoxication (1 patient). In three cases the cause of kidney failure could not be established.

The specimens of dialysate and serum collected in the 4 hour PET test were used to examine
phospholipids concentration. Serum samples taken from paticnts’ ulnar artery were centrifuged at 2000 x









70 R. Jeleniewicz, M. Majdan, E. Bober-Palak, E. Kimak

REFERENCES:

1. Beavis J., Harwood J.1.., Coles G.A., Williams J.1D. Synthesis of phospholipids by human peritoneal
mesothelial cells. Perit. Dial. Int. 1994; 14: 348-355.

2. Dobbie J.W., Pavlina T, Lloyd J., Johnson R.C. Phosphatidylcholine synthesis by peritoneal
mesothelium: Its implications for peritoneal dialysis. Am. J. Kidney Dis. 1988; 12: 31-36.

3. Hills B.A. Role of surfactant in peritoncal dialysis. Perit. Dial. Int. 2000; 20: 503-515.

4. Zhong J.H., Guo Q.Y., Ye R.G., Lindholm B., Wang T. Phospholipids in dialysate and the peritoncal
surface layer. Adv. Perit. Dial. 2000; 16: 36-41.

5. Hills B.A., Burke J.R., Thomas K. Surfactant barrier lining peritoncal mesothelium: lubricant and
release agent. Perit. Dial. Int. 1998; 18: 157-165.

6. Dobbic J.W,, Lloyd J.K. Mesothelium secretes lamellar bodies in a similar manner to type 11 pneumocyte
secretion of surfactant. Perit. Dial. Int. 1989;9: 215-219.

7. Hjelle J.T., Miller-Hjelie M.A., Dobbic J.W. The biology of thc mesothelium during peritoneal dialysis.
Perit. Dial. Int. 1995; 15: Suppl. 7, S13-23.

8. Michailova K.N. Mesothelial lamellar bodies in norm and experimental conditions. Transmission
and scanning electron microscopic observations on the peritoncum, pleura and pericardium. Anat.
Embryol. 2004; 208: 301-309.

9. Maher J.F. Lubrication of the peritoncum. Perit. Dial. Int. 1992; 12: 346-349.

10. Ziegler C., Torchia M., Grahame G.R., Ferguson I.A. Peritoneal surface-active material in continuous
ambulatory peritoneal dialysis (CAPD) patients. Perit. Dial. Int. 1989; 9: 47-49.

11. Grahame G.R., Torchia M.G., Dankewich K.A., Ferguson I.A. Surface-active material in peritoneal
cffluent on CAPD patients. Perit. Dial. Bull. 1985; 5: 109-111.

12. Dobbie J.W. Nature and disposition of intracavity and inramembranous phospholipid surface-active
material and its role in peritoneal dialysis. Perit. Dial. Int. 1998; 18: 151-154.

13. Chailley-Heu B., Rubio S., Rougicr J.P., Ducroc R., Barlicr-Mur A.M. Expression of hydrophilic
surfactant proteins by mesentery cells in rat and man. Biochem. J. 1997; 328: 251-256.

14. Beavis J., Harwood J.1.., Coles G.A., Williams J.D. Intraperitoneal phosphatidylcholine levels in
paticnts on continuous ambulatory peritoneal dialysis do not correlate with adequacy of ultrafiltration.
J. Am. Soc. Nephrol. 1993; 3: 1954-1960.

15. Di Paolo N, Buoncristiani U, Capotondo 1., et al. Phosphatidylcholine and peritoneal transport during
peritoneal dialysis. Nephron 1986; 4: 365-370.

16. Di Paolo N. The peritoncal mesothelium: An excretory organ. Perit. Dial. Int. 1989; 9: 151-153.

17. Querques M., Procaccini D.A., Pappani A., Strippoli P., Passione A. Influence of phosphatidylcholine
on ultrafiltration and solute transfer in CAPD patients. ASAIO Trans. 1990; 36: MS81-M583.

18. Chan H., Abraham G., Orcopoulos D.G. Oral lecithin improves ultrafiltration in patients on peritoncal
dialysis. Perit. Dial. Int. 1989; 9: 203-205.

19. Krack G, Viglino G., Cavalli P.L., et al. Intraperitoncal administration of phosphatidylcholine improves
ultrafiltration in continuous ambulatory peritoneal dialysis patients. Perit. Dial. Int. 1992; 12: 359-364.

20. Chan PCK., Tam S.C.F,, Robinson J.D., et al. Effect of phosphatidylcholine on ultrafiltration in
paticnts on continuous ambulatory peritoneal dialysis. Nephron 1991; 59: 100-103.






72 R. Jeleniewicz, M. Majdan, E. Bober-Palak, E. Kimak

ConcrLusion: We conclude that serum concentration of phospholipids may influence
ultrafiltration rate in CAPD paticnts.
Key words: Peritoneal dialysis, phospholipids, ultrafiltration

STRESZCZENIE

Cel: Substancje o aktywnosci powierzchownej sa obecne na powierzchni mezotelium i w plynie
otrzewnowym, chroniac otrzewng i poprawiajac jej wlasciwosei “smarowania”. Wérod nich fosfolipidy
(PL) wydaja si¢ odgrywac kluczowa rolg. U chorych leczonych ciggla ambulatoryjng dializa otrzewnows
(CADO) stgzenie PL w dializacic zmniejsza si¢ z czasem trwania dializ. Pl. mogg poprawia¢
pAtprzepuszczalnosé otrzewngj, jednak ich znaczenie w zwigkszaniu ultrafiltracji nic jest jasne.

Celem naszego badania byla ocena czy istnicja zaleznosci pomigdzy surowiczymi
i otrzewnowymi st¢zeniami fosfolipidow oraz ultrafiltracja u pacjentéw leczonych CADQ, podczas
testu rownowazenia otrzewnowego (PET).

MATERIAL 1t METODY: Badanic przeprowadzono w grupie 40 chorych leczonych CADO
(24 M, 16 K) w wieku 51.5 £ 15.8 lat. Sredni czas leczenia CADO wynosit 26.4 + 20.6 micsigey.
Dializat i surowicg¢ do oznaczenia stgzenia PL pobicrano w 4 godzinie testu PET. Pacjenci byli
w stabilnym stanie klinicznym, bez cech zapalenia otrzewncj. Stgzenie catkowitych PL. oznaczano
kolorymetrycznie. Dializat przed oznaczeniami liofilizowano i zaggszczano 7,5-krotnie.

Wyniki: Stgzenie fosfolipidow w dializacie wynosito 23.43 + 7.74 mg/l a w surowicy 2.27
+ 0.48 g/l. Stwierdzono istotng ujemna zalezno$¢ pomigdzy stg¢zeniem PL. w surowicy i dializacie
(r=-0.4146; p = 0.0183). Nie znaleziono istotnych zaleznosci mi¢dzy ultrafiltracja i st¢zeniem PL
w dializacie (r = - 0.0739; p = 0.631). Stwierdzono istotng ujemna zalezno$¢ pomig¢dzy ultrafiltrajg
i stezeniem PL w surowicy u chorych leczonych CADO, w 4 godzinie testu PET (Z = - 2.0096,
p =0.0445).

Wnioskl: Wnioskujemy, Ze stgzenie fosfolipidow w surowicy moze wplywaé na ultrafiltracj¢
u chorych leczonych CADO.

Stowa kluczowe: Dializa otrzewnowa, fosfolipidy, ultrafiltracja
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