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Patients with chronic renal failure (CRF) show a clinical state of immunodysfunction that occurs in both
humoral and cellular immunity as well as inflammatory response. In this study, we investigated the
mononuclear-endothelial cells (MCs/ECs) interaction and the possible protective role of IL-2 as the main T
lymphocyte activator in CRF patients. The levels of soluble P-selectin (sP-selectin) and interleukin-8 (IL-8) as
the two main mediators of MCs/ECs interaction were measured in IL-2 supplemented and non-supplemented
peripheral blood mononuclear cells (PBMCs) supernatant of CRF patients. The obtained results were
correlated with those of sex and age matched controls. Significantly higher levels of sP-selectin and IL-8
were detected in both IL-2 supplemented and non-supplemented PBMCs culture supernatant of CRF patients
than controls (P = 0.000). Those levels were significantly lower in IL-2 supplemented PBMCs culture
supernatant than non-supplemented ones of both CRF (P = 0.000) (for both mediators) and normal control
groups (P = 0.01, P= 0.04 for sP-selectin and IL-8 respectively). The higher sP-selectin in CRF indicates
impairment of MCs/ECs interaction that may be resulted from blockade of P-selectin receptors on PBMCs by
P-selectin molecules shedded from ECs to plasma and bind to PBMCs in vivo. The elevated IL-8 level in
PBMCs of CRF reflect the imbalance of Th1/Th2 ratio and subsequent impairment of cellular immunity in
those patients. The lower level of both sP-selectin and IL-8 in IL-2 supplemented PBMCs supernatant than in
non-supplemented one seemed to be due to the IL-2 induced proliferation of Th1 lymphocytes yielding newly
in vitro formed T cells which do not carry P-selectin as well as relative increase of Th1/Th2 ratio in both
normal and CRF groups. Thus, IL-2 may improve the MCs/ECs interaction and correct the Th1/Th2 ratio in
CRF providing a novel promising therapeutic approach to improve the immuno-pathological condition of
those patients.

hronic renal failure (CRF) is a

progressive disease characterized by an

increasing inability of the kidney to
maintain normal low levels of the products of
protein metabolism, normal blood pressure
and hematocrit sodium, water, potassium, and
acid-base balance (Luke, 2000). Patients with
CRF show a clinical state  of
immunodeficiency that occurs in both
humoral and cellular immunity (Shaver et al.,
2004) and manifested by frequent infectious
complication and a low response to
vaccination (Kaul et al., 2000 and Nitta et al.,
2002). Those patients are associated with
severe alteration of immune system, including
impaired functions of neutrophils,
lymphocytes and granulocytes (Condroglo et
al., 1999; Sunder-plassmann et al., 1999), as
well as a decrease in T-and B-lymphocytes

(Fernandez et al., 2000) and imbalance in
Th1/Th2 ratio (Sester et al., 2000; Libetta et
al., 2004 and Nitta et al., 2002). In this aspect,
[L-2 is emerged as the main autocrine and
paracrine growth factor of T-lymphocytes
mediating activation and proliferation of these
cells through binding to its specific receptor
(IL-2R) on target cells (Miyazaki et al., 1995;

Fung et al, 2003). IL-2 promotes
enhancement of lymphokines’ production
(Roitt, 1997) acting as a growth and

differentiating factor for B-lymphocytes,
enhances NK and LAK cell cytotoxicity
(Armant et al., 1995) and enhance monocytes/
macrophages activities (Oppenheim et al.,

1997).
Patients with CRF show marked
abnormalities in  adhesion  molecules’

expression (Haag-Weber and Horl, 1995). P-
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selectin is a cell adhesion molecule belongs to
selectin family which consists of membrane
glycoprotein and has a distal lectin-like
domain that enables these molecules to bind
to specific carbohydrate group. P-selectin is
expressed on platelets (de Bruijne et al., 1992)
and endothelial cells (ECs) where it is stored
in a-granules or Weibel-palade bodies and
can be moved to the cell surface by fusion of
these granules with the plasma membrane
within seconds of platelets or endothelial cell
activation (Jim et al., 1999). Early study of
Larsen et al. (1989) demonstrated that
monocytes carry ligands for P-selectin that
mediates binding to thrombin activated
platelets. All granulated leukocytes and some
lymphocytes bind to P-selectin (Geng et al.,
1990; Moore et al., 1992). Thus, p-selectin
plays a crucial role in the adhesion and
migration of leukocytes to the inflammatory
sites (James et al., 1993; Chen et al., 2000)
that characterize the inflammatory
procoagulant state associated with pathogenic
condition (de Sa et al.,, 2001). Few studies
addressed P-selectin in patients with CRF.
Those studies indicated that in CRF, P-
selectin concentration is significantly higher
than normal subjects suggesting that elevated
levels of adhesion molecules including P-
selectin in those patients probably reflect
endothelial cell injury (Malyszko et al., 2004),
inadequate clearance as well as enhanced
synthesis/release. Soluble P-selectin  (sP-
selectin) is detected in normal human plasma.
sP-selectin 1s secreted from activated ECs
and/or activated platelets through proteolytic
cleavage of membrane-bound P-selectin.
Plasma level of sP-selectin could be useful
indicator of either platelet activation and/or
vascular endothelial perturbation n
thrombosis and inflammatory  diseases.
(Myers et al., 2005).

Interleukin-8 (IL-8) is a chemoattractant,
inflammatory  cytokine  that  activates
neutrophils and attracts neutrophils and T-
lymphocytes to sites of inflammation (Bickel,

1993). The major pathological role of IL-8
lies in affecting neutrophils. IL-8 is released
by several cell types including monocytes /
macrophages, T-lymphocytes, fibroblasts,
endothelial cells, and keratinocytes (Murphy
et al, 1991). Plasma IL-8 levels and
expression of IL-8 mRNA obtained from
peripheral blood mononuclear cells (PBMCs)
were significantly higher in CRF patients after

hemodialysis  sessions (HD). (Muniz-
Junqueira et al., 2005).
Regarding IL-8 as a potent chemo-

attractant, proinflammatory cytokine and p-
selectin adhesion molecules, both are main
mediators of leukocyte-endothelial cells
interaction that showed marked impairment in
patient with CRF. The present study aimed to
investigate this interaction as well as the
possible protective role of IL-2 in CRF as the
main lymphocyte activator, via measuring the
levels of sP-selectin and IL-8 in IL-2-
supplemented and non-supplemented cultured
PBMCs of CRF patients in comparison with
healthy normal controls.

Subjects and Methods
Subjects

Present study was conducted on 20 patients with
proved CRF on hemodialysis for more than 6 months.
They were selected from Medical Research Institute
Hospital. Ten age and sex matched healthy individuals
were taken as a control group (Their age ranged from
36-60 years). All patients and controls were subjected
to thorough history taking, clinical and laboratory
investigations including blood urea, serum creatinine
and hemoglobin (Hb) levels to confirm the diagnosis.
(Table 1). Patients with diseases which might affect the
different immunological parameters were excluded.

Methods

Peripheral blood mononuclear cells were separated by
density gradient centrifugation over histopaque under
aseptic conditions. 1x10° cells/ml in RPMI culture
medium supplemented with 10% fetal calf serum,
penicillin (100 IU/ml), and streptomycin (100 pg/ml).
Cells were cultured without/ with 100 U/ml IL-2 in 5%
CO, humid atmosphere at 37 °C for 24 hours. Cell
suspension (1x10° cells/ml) was centrifuged at 1800
r.p.m for 10 minutes and the culture supernatant was
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stored at -70°C until sP-selectin and 1L-8 levels were
measured.

¢ Quantitative detection of sP-selectin and IL-8

Soluble P-selectin and IL-8 levels were quantitatively
determined using solid phase ELISA kit (Bender Med-
system GmbH, Austria) according to manufacturers’
procedures. An anti sP-selectin (or anti IL-8) monoclonal
coating antibody was adsorbed onto microwells. sP-
selectin (or IL-8) present in the PBMCs binded to this
antibody. A conjugated monoclonal anti-P-selectin (or
anti-IL-8) antibody was added and binded to sP-
selectin (or IL-8) captured by the first antibody. The
microwells were incubated, unbound enzyme
conjugated anti-sP-selectin (or anti-1L-8) was removed
during a wash step. Substrate solution reactive with the
conjugate was added to the wells leading to coloured
product formation which was in proportion to the
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amount of sP-selectin (or IL-8) present in the PBMCs
sample. The reaction was terminated by addition of
phosphoric acid and colour absorbance was measured
using microwell strip reader at 450 nm. A standard curve
was prepared from 7 standard concentrations (2.19-140
pg/ml for P-selectin and 16-1000 pg/ml for IL-8) to
determine the sP-selectin and IL-8 concentration. The
levels of sP-selectin and IL-8 in PBMCs samples are
presented as mean + SD for each group.

Results

Results of the current study revealed that there
is a significant increase in the mean values of
urea and serum creatinine and significant
decrease in Hb levels (P = 0.000) in CRF
patients compared to control group (Table 1).

Table 1. Serum levels of urea, creatinine and hemoglobin (Hb) in chronic renal failure (CRF) and normal control

groups.
Laboratory Investigation CRF (n=20) Control (n=10)
Range 98-261 17-32
Urea (mg/dl) Mean + S.E. 187.95+8.5 20.36+1.9
p1 0.00*
Range 5.1-18.8 0.9-1.5
Serum creatinine (mg/dl) Mean + S.E. 13.12+0.52 0.92+0.06
p2 0.00*
Range 6.0-11.9 11.4-16.5
Hb (g/dl) Mean + S.E. 9.38+0.39 14.0£0.45
ps3 0.00*

*p is significant at the level < 0.05.

p1: Comparison between the mean values of urea in CRF & control groups.

p2: Comparison between the mean values of serum creatinine in CRF & control groups.

ps: Comparison between the mean values of Hb in CRF & control groups.

sP-selectin levels in both IL-2 supplemented
and non-supplemented PBMCs of CRF
patients were highly significantly higher than
those of normal subjects (P4 = 0.000, P2 =
0.000) respectively. The sP-selectin levels in

IL-2-supplemented PBMCs were found to be
significantly lower (P1 = 0.014) and highly
significantly lower (P3 = 0.000) than those in
non-supplemented PBMCs of control group
and CRF patients group respectively (table 2).
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Table 2. The level of sP-selectin (ng/ml) in peripheral blood mononuclear cell culture supernatants of chronic renal
failure (CRF) patients and control group with and without IL-2 supplementation.

_ _ CRF CRF+IL-2
Control (n=10) Control + IL-2 (n=10) (n=20) (n=20)
Range 3.82-7.35 2.77-6.1 10.03-14.65 7.79-10.46
Mean 5.34 3.84 13.08 9.00
S.D 1.22 1.23 1.46 0.99
S EM 0.39 0.39 0.46 0.3153
p1 p2 p3 P4
P o< 0.05 0.001 0.001 0.001

p1 = Control # Control + IL-2
ps = CRF # CRF + IL-2
*Significant at p < 0.05

p2 = Control # CRF

Our results also revealed that IL-8 levels were
highly  significant  higher —in  IL-2
supplemented and non-supplemented PBMCs
of CRF patients than those of control group
(P4 = 0.000, P2 = 0.000) respectively. Levels

ps = Control + IL-2 # CRF+IL-2

of IL-8 in IL-2 supplemented PBMCs were
insignificantly lower (P1= 0.04) and highly
significant lower (P3 = 0.000) than those of
non-supplemented PBMCs of controls and
CRF group respectively (table 3).

Table 3. The level of IL-8 (pg/ml) in peripheral blood mononuclear cell culture supernatants of chronic renal failure
(CRF) patients and control group with and without IL-2 supplementation.

CRF CRF+IL-2
Control (n=10) Control + IL-2 (n=10)
(n=20) (n=20)
Range 6192.5-13893.6 3115.8-9582.8 21546.8-23981.5 14484.5-17719.2
Mean 8451.77 6348.19 22698.48 15825.63
S.D 2200.91 1932.63 684.78 1041.25
S.EM 733.64 611.15 228.26 329.27
P1 p2 pP3 P4
*p< 0.05 0.001 0.001 0.001

p1 = Control # Control + IL-2
ps = CRF # CRF + IL-2
*Significant at p < 0.05.

p. = Control # CRF

Discussion

The CRF associated immunodeficiency is
probably due, at least in part, to impairment of
immunoinflammatory response manifested by
dysfunction of neutrophils, endothelial and
mononuclear cells and mediated by
chemokines and cell adhesion molecules
(Shaver et al., 2004 and Muniz-Junqueira et
al., 2005).

ps = Control + IL-2 # CRF+IL-2

In this study, the elevated sP-selectin and IL-8
levels in both IL-2 supplemented and non-
supplemented PBMCs of CRF patients than
those of normal controls reflect the intensive
inflammatory response in those patients
mediated mainly by these two parameters.
Regarding sP-selectin, this result referred to
activation of endothelial cells and increased
its P-selectin production rather than platelets
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as main sources of these molecules in
response to chronic stimuli associated with
CRF. It is worth noting that the majority of
sP-selectin detected in CRF patients in our
study seemed to be belonging to ECs
according to the finding of Moal and his
associates (2003) who demonstrated that
uremic platelets are hyporesponsive to
stimulation for P-selectin expression and
Malyszko et al. (2001) who suggested that in
CREF, disturbances of hemostesis are
predominantly due to the defective platelets
dysfunction  and platelet/vessel  wall
interaction.

The increased amount of sP-selectin
molecules detected in PBMCs of CRF group
may be shedded from the surfaces of their
sources into the plasma where they can bind to
their specific receptors on lymphocytes and
monocytes resulted in increasing of their
concentration in the PBMCs cell culture
supernatant of this group in our study. These sP-
selectin  molecules bounded to specific
receptors on mononuclear cells cause
blockade of these receptors and prevent
contact and interaction between these cells
and ECs that leads in turn to impaired cell
rolling and subsequent migration of these
cells through endothelium to sites of
inflammation. This explains the decreased
phagocytic  capacity of neutrophils and
monocytes that may account for the defective
immuno-inflammatory response and the
frequent infections characterize CRF patients
(Muniz-Junqueira et al., 2005).

Our results also suggest increased
expression of p-selectin specific receptors on
mononuclear cells of CRF group to afford
binding of the increased amount of sP-selectin
in those patients detected in previous studies.
(Malyszko et al., 2003; Ashman et al., 2003;
Bonomini et al., 1998). Thus, blockade of P-
selectin may inhibit completely migration of
cells because it prevents the initial contact of
monocytes and endothelial cell membranes. In
agreement with our finding, Bonamini and his
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associates (1998) demonstrated that serum
level of sP-selectin is elevated in CRF patients
that probably reflect inadequate clearance as
well as enhanced synthesis/release.

The elevated IL-8 levels in our study in
both IL-2-supplemented and non-
supplemented PBMCs of CRF patients than
normal subjects seemed to be due to the
imbalance between Thl and Th2 lymphocyte
subsets associated with CRF disease for the
favour of Th2 (Libetta et al., 2001) and
prevalence of Th2 cytokines including IL-8.
The reduction in the proportion of Thl
lymphocytes in CRF is due to a higher rate of
apoptosis in this subset of lymphocytes and it
may contribute to alterations in cellular
immunity observed in CRF patients (Alvarez-
Lara et al., 2004).

Our results also revealed that both sP-
selectin and IL-8 levels were lower in IL-2-
supplemented PBMCs than those in non-
supplemented PBMCs within each group of
CRF patients and controls. We can suggest
that the lower level of sP-selectin in IL-2-
supplemented PBMCs may be due to the IL-2
induced activation and proliferation of Thl
lymphocytes leading to colony expantion of
these cells due to increased number of newly
in vitro formed cells.

These new cells don’t carry P-selectin
molecules because they were not in direct
contact with sP-selectin molecules like their
mother cells which bind to plasma sP-selectin
in vivo through their surface P-selectin
specific receptors. Giving that equal volumes
of IL-2 supplemented and non-supplemented
PBMCs culture supernatant were used in our
study for quantitatively determination of sP-
selectin by ELISA technique, we can suggest
that the majority of IL-2-supplemented cells
consisted of the newly formed T-lymphocytes
which do not bear P-selectin while an equal
volume of non-supplemented PBMCs culture
supernatant was consisted mainly of P-
selectin bearing cells with relatively small
number of new formed cells.



