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Abstract
Background: Peritoneal dialysis (PD)-induced peritonitis leads to dysfunction
of the peritoneal membrane. During peritonitis, neutrophils are recruited to the
inflammation site by rolling along the endothelium, adhesion, and transmigration
through vessel walls. In a rat PD-model, long-term effects of PD-fluids (PDF) on
leukocyte-endothelium interactions and neutrophil migration were studied under
baseline and inflammatory conditions.
Methods: Rats received daily conventional-lactate-buffered PDF (Dianeal),
bicarbonate/lactate-buffered PDF (Physioneal) or bicarbonate/lactate buffer (Buffer)
during 5 weeks. Untreated rats served as control. Baseline leukocyte rolling and
fMLP-induced levels of transmigration in the mesentery were evaluated and
quantified by intra-vital videomicroscopy and immunohistochemistry.
Results: Baseline leukocyte rolling was unaffected by Buffer treatment, ~2-fold
increased after Physioneal and 4-7fold after Dianeal treatment. After starting fMLP
superfusion, transmigrated leukocytes appeared outside the venules firstly after
Dianeal treatment (15min), thereafter in Physioneal and Buffer groups (20-22min),
and finally in control rats (>25min). Newly formed vessels and total number of
transmigrated neutrophils were highest in Dianeal-treated animals, followed by
Physioneal and Buffer, and lowest in control rats and correlated for all groups to
baseline leukocyte rolling (r=0.78,p<0.003).
Conclusion: This study indicates that the start of inflammatory neutrophil
transmigration is related to PDF bio(in)compatibility, whereas over time neutrophil
transmigration is determined by the degree of neo-angiogenesis.
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Introduction
Despite many beneficial developments, peritonitis remains a common complication
of peritoneal dialysis (PD)1;2. During peritonitis, PD patients develop an acute
dysfunction of the peritoneum, associated with increased transport of small molecular
weight solutes and ultrafiltration failure3.
Normally, invaded bacteria in the peritoneal cavity will be cleared by resident
peritoneal cells (mainly macrophages) and recruited inflammatory cells such as
neutrophils, and to a lesser extend by mesothelial cells. During peritonitis, resident
macrophages and mesothelial cells release inflammatory mediators, attracting
neutrophils to the site of inflammation4;5. It is generally accepted that the recruitment
of leukocytes into inflamed tissues follows a multi-step process6;7. The initial and
transient contact between the leukocytes and endothelium is a selectin-mediated
process, so called rolling. This step is followed by activation of leukocyte integrins,
which mediate firm adhesion. Finally, the leukocytes transmigrate through the vessel
wall and enter into the tissue. Indeed, PD patients developing peritonitis have a very
high number of cells, mainly neutrophils, in their dialysates8.
We and others, have previously reported that exposure to conventional PD fluids
(PDF) led to an impaired peritoneal host defense mechanism9;10, which might be due
to hypertonicity, high glucose concentration, lactate buffering system, presence of
glucose degradation products (GDPs) and/or acidity.
To provide more physiologic PDF, bicarbonate/lactate-buffered PDF with neutral
pH have been developed, which contain a lower amount of GDPs due to a dualchambered bag system11. The beneficial effects of these PDF on the function and
morphology of the peritoneal membrane have already been reported in preclinical12
and clinical settings13-16. In addition, the effect of bicarbonate/lactate-buffered PDF on
the function and recruitment of leukocytes during (experimental) peritonitis has been
described by several investigators10;17-20. However, these studies were performed
either in vitro or in acute PD settings, thus their clinical relevance is less clear. In
addition, most of these studies focused on leukocyte function alone more than on
leukocyte - endothelium interaction and peritoneal cell recruitment in vivo.
Using intra-vital videomicroscopy, we investigated long-term effects of the conventional
and new PDF on leukocyte-endothelium interactions in a well-established chronic rat
model for PD. Baseline leukocyte rolling and inflammatory levels of migration were
evaluated and quantified in peritoneal venules in vivo. Furthermore, we analyzed the
studied peritoneal tissues by immunohistochemistry in order to quantify blood vessel
and neutrophil density.
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Material and methods
Laboratory Animals
Male Wistar rats (Harlan CPB, Horst, The Netherlands) weighing 180-200 g at the
beginning of the experiment were used throughout the study. They were allowed to
acclimatize one week before the start of the experiment. Animals were maintained
under conventional laboratory conditions and were allowed free access to food and
water. The experiments were reviewed and approved by the local ethics committee
on the use of laboratory animals.
Experimental PD Model and Dialysis Solutions
Animals were daily exposed to 10 ml of different PD solutions (Table 1) via an
implanted peritoneal catheter connected to a subcutaneous mini vascular access
port 21. The first group (Dianeal, n=8) received conventional lactate-buffered glucose
containing PDF (Dianeal® PD4, 3.86 % glucose, pH 5.2, high GDP content, Baxter
R&D, Utrecht, the Netherlands). The second group (Physioneal, n= 5) received
standard bicarbonate/lactate-buffered glucose containing PDF (Physioneal â, 3.86
% glucose, pH 7.4, low GDP content, Baxter R&D, Utrecht, the Netherlands). The
third group received bicarbonate/lactate buffer (Buffer, n= 7), without glucose, with
physiological pH. Untreated animals without peritoneal catheters served as control
group (Control, n=5). Animals were inspected daily and weighed weekly. No significant
differences were found in body weight and no apparent clinical abnormalities were
observed. After 5 weeks of fluid instillation, all animals were subjected to intra-vital
videomicroscopy.
Table 1: Experimental groups and treatment
Groups

Glucose

pH

Buffer

GDPs

Catheter

Number

Dianeal

3.86%

5.2

Lactate

++

+

8

Physioneal

3.86%

7.4

Bic/lactate

+

+

5

Buffer

0%

7.4

Bic/lactate

-

+

7

Control

-

-

-

-

-

5
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Intra-vital videomicroscopy
Intra-vital videomicroscopic observations of the mesenteric venules were performed
as previously described 22. Briefly, animals were anesthetized by a mixture of fentanylfluanisone (0.05ml/100g) and midazolam (0.08ml/100g) and the distal ileum was
exteriorized from the peritoneal cavity to allow microscopic observations. The area
for analysis was selected in a standardized way, that is, the most distally situated loop
of the ileum. To prevent tissue dehydration, the exposed tissue was superfused with
tyrode buffer (128.3 mol/L NaCl, 4.7 mol/L KCl, 1.36 mol/L CaCl2. H2O, 1.05 mol/L
MgCl2. 6H2O, 0.42 mol/L NaH2PO4. 2H2O). During the experiment the superfusate
was equilibrated with 95 % N2 and 5% CO2, to prevent direct oxygenation of the
mesentery and to maintain physiological pH. The temperature of the solution and the
animals was kept at 37oC. For baseline measurements, the mesentery was allowed
to stabilize for a period of 30 minutes. Thereafter, the number of rolling and adherent
leukocytes was counted (see below) in the mesenteric venules (inner diameter of 1535 microns) during a 1- to 2-hour period. In each individual rat, 17 to 33 venules (68101 venules per group; total 332 venules) were analyzed. Afterwards, the mesentery
was superfused with N-formylmethionyl-leucyl-phenylalanine (fMLP, 5 x 10-8 M,
Sigma), dissolved in tyrode buffer to create an inflammatory state23;24. The number of
rolling, adherent and migrated leukocytes was quantified in non-branched venules
(inner diameter of 15-35 microns and a length of 250-300 microns) during a period
of exactly 30 minutes, starting at t=30 min after initiation of fMLP superfusion. In
each individual rat, 5 to 9 venules (26-41 venules per group; total 133 venules) were
analyzed. Thus, in this study we analyzed 465 venules totally. Special care was
exercised to avoid mechanical tissue movement and to maintain the same optical
focus field throughout the experiment.
Venular diameter: The inner diameter was measured with a homemade video image
shearing device 25.
Leukocyte rolling: Leukocytes were considered to be rolling if they could be seen
moving along the vessel wall, by eye, at a significantly lower rate than the blood flow.
The number of rolling leukocytes in the venules was determined from the recorded
video images by counting the rolling leukocytes per minute passing a reference point
in the microvessel22.
Leukocyte adhesion: The number of firmly adherent leukocytes was expressed as
the number of leukocytes remaining stationary for 30 seconds or longer in a 100
microns segment of venule during one minute22.
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Morphological analysis
After video-microscopic recordings, mesenteries were dissected and stored for
morphological analysis. The most distally situated loop of the ileum (the same used
for the intra-vital analysis) was dissected, spread on glass slide and then stained
for endothelial cells (CD31 Pecam, Serotec, Oxford, United Kingdom) and for
polymorphonuclear cells (PMN) using monoclonal antibody HIS48 (BD Biosciences
Pharmigen San Jose, CA USA).
Blood vessels and neutrophil (PMN) density after fMLP stimulation was quantified
by computerized digital image analysis (AnalySIS, Soft Imaging System GmbH,
Munster, Germany) and expressed as percentage of covered area in the stained
tissue. First, we measured blood vessels as well as PMN density in the entire tissue
by expression of % surface area. Then we performed a second analysis on individual
venules where migration was clearly observed. In this single vessel analysis we could
measure the dimension of the selected vessel (diameter and length) and quantify
neutrophil migration from this specific vessel. After the analysis, the migration ratio
was calculated as ratio between PMN and single blood vessel surface area.
On the other mesenteric windows expression of E-selectin (Biovision, Mountainview,
CA, USA), L-selectin ligand (by L-selectin-Fc chimeric protein, according to Celie
et al26), P-selectin (Santa Cruz biotechnology, Santa Cruz, CA, USA), ICAM-1
(Biolegend, San Diego, CA, USA), VCAM-1 (Biolegend, San Diego, CA, USA) and
VEGF B (R&D systems, Minneapolis, USA) was determined by immunohistochemistry
in all animals. As a negative control, conjugate controls (Invitrogen, Carlsbad, CA,
USA) without the first antibody were used, and proved to be negative.
Vascular endothelial growth factor (VEGF) levels were measured in ~15 times
concentrated cell-free 3-hour dialysates by ELISA (R&D systems, Minneapolis, USA).
These dialysates originated from different groups of rats that received identical PD
treatment as described in the present report27.
Statistical analysis
Data are expressed as medians with interquartile range. Figures are given as
boxplots with medians including the spread from 25th to 75th percentile (interquartile
range) and the range from 10th to 90th percentile. Data were statistically analyzed
using the non-parametric Mann-Whitney U test. Bonferroni correction was then
applied and p values were considered significant if p <0.05. Correlation analysis was
performed using Spearman test; p-values <0.05 were regarded significant.
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Results
Video-microscopy
Baseline leukocyte-endothelium interactions in peritoneal microcirculation: Rolling
leukocytes were present only in venules, whereas no rolling leukocytes were found
in arterioles. Chronic exposure to Dianeal (conventional PDF) resulted in a significant
~4-7 fold increase in the number of rolling leukocytes in the peritoneal venules
under baseline condition (Figure 1A) compared to untreated rats (p<0.004), animals
exposed to bicarbonate/lactate buffer (p<0.001) or rats treated with Physioneal
(p<0.04). No significant differences were found in leukocyte rolling between the
control and the buffer group or between the buffer and the Physioneal group. The
number of rolling leukocytes was higher in the Physioneal group compared to the
control group, although just not significantly (p=0.07). The number of spontaneously
adherent leukocytes in the peritoneal venules was very low (0-2 cells/100μm/min)
and did not differ among the groups (data not shown), indicating that the observed
rolling is not secondary to bacterial infection. Furthermore, no transmigrating
leukocytes passing the vessel walls were observed under baseline conditions.
Inflammatory leukocyte-endothelium interactions in peritoneal microcirculation:
After baseline recordings, the mesentery was superfused with fMLP to induce
an inflammatory condition. In general, fMLP stimulation was accompanied by an
attachment of neutrophils preferentially to the vessel walls of peritoneal venules
followed by migration into the adjacent interstitium.
Objective quantification of fMLP induced rolling of leukocytes proved to be very
difficult, because of adhesive leukocytes that hampered the rolling cells. Besides
that, neutrophils that started to adhere were seriously hampered in firm adhesion by
the rolling cells. So both rolling and adherent cells mutually hampered each other.
After careful inspection of the video’s we decided that rolling and adhesion under
fMLP conditions could not be quantified accurately and were therefore plotted as the
sum of rolling and adhesive cells in one graph (Figure 1B). Upon fMLP stimulation,
exposure to Buffer, Physioneal or Dianeal significantly induced the number of rolling
and adhesive cells per minute compared to the control group (p<0.05).
Functionally, fMLP induced transmigration of leukocytes in all four groups. Compared
to the control animals, a significant increase in the number of extravasated leukocytes
in the Physioneal (p<0.02) and the Dianeal (p<0.004) groups was seen, while no
significant difference was observed between the buffer (8.5/min [4.9-13.3]) and
the control group (4.5/min [2.8-6.5])( p>0.05) (Figure 1C). The highest number of
transmigrating leukocytes was seen in the Dianeal treatd group (22.3/min [19.625.6]), followed by the Physioneal group (10.0/min [8.5-21.5]).
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Figure 1: Leukocyte-endothelium interactions in peritoneal microcirculation.
Number of rolling leukocytes per minute under baseline conditions (1A, * vs all other groups: p<0.04; # vs
control group : p=0.07). Number of rolling and adhering leukocytes (1B, * vs control: p<0.05) and number
of migratory leukocytes per minute under fMLP-inflammatory conditions (1C,* vs control and buffer group:
p<0.01; # vs control group: p<0.02). Correlation between baseline rolling and inflammatory migratory
leukocytes; black squares: control, open circles: Buffer, open squares: Physioneal, black circles: Dianeal
(1D, p<0.0003, r=0.78). Time before extrasvasation of leukocytes after fMLP stimulation (1E, * vs all other
groups: p<0.01).
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Combining all four experimental groups, a significant correlation was found between
inflammatory migration level and baseline leukocyte rolling (r=0.78; p< 0.0003)
(Figure 1D). Moreover, we observed that the PMN migration process (first neutrophils
appearing outside venular wall) after fMLP stimulation started significantly more
rapidly in venules from Dianeal-treated animals (15 minutes, p<0.01 vs all other
groups) followed by the Physioneal and the buffer group (20 and 22 minutes
respectively, p>0.05 vs control; p<0.01 vs Dianeal) and eventually by the control
group (25 minutes after exposure) (Figure 1E).
Morphological Analysis
After baseline and fMLP video recordings, animals were sacrificed and mesenteric
tissues were taken for whole mount immunohistochemical analysis.
Blood vessels: In the Dianeal and the Physioneal groups, blood vessel surface area
(28.5% [18.8-48.9] and 27.5% [25.1-35.5] respectively) was significantly higher
compared to control (5.2% [3.5-10.91], p<0.02) and buffer group (18.8% [5.5-28.6],
p<0.05) (Figure 2A-E). No significant differences were found between the Dianeal
and the Physioneal group (p=0.17), nor between control and buffer treated animals
(p=0.25). VEGF levels measured in dialysate effluents were consistent with blood
vessel surface area. VEGF levels were low in control animals (116.3 pg/ml [78.2143.7]), slightly increased in the Buffer group (160.4 pg/ml [115.2-187.3]) and
significantly increased in Physioneal and Dianeal treated animals (244.8 pg/ml
[87.5-383.3] and 254.7 pg/ml [194.8-372.5] respectively, p<0.05 vs control) (Figure
2G). These data indicate new vessel formation especially in Physioneal and Dianealtreated animals and to a lesser extend in buffer-treated animals.
Neutrophils: Buffer treatment induced a significant increase in tissue PMNs compared
to control animals from 0.56% [0.2-2.5] to 15.5% [6.9-17.3] (p<0.04). Dianeal and
Physioneal animals showed a higher amount of tissue neutrophils (22.3% [16.636.5] and 24.3% [18.2-30.1] respectively), that significantly differed from both the
buffer (p<0.05) and the control group (p<0.01) (Figure 2 A-D and F). No differences
were found between the Dianeal and the Physioneal group.
These analyses suggest that the number of transmigrated neutrophils is related to
blood vessel surface area (=density), but they do not allow any conclusion at the
level of individual vessels. Therefore we also analyzed neutrophil transmigration
per individual vessel by calculating the ratio of the surface area of transmigrated
neutrophils per single vessel surface area (Figure 3 A-C). For all single vessels
analyzed, the same vessel length was taken and the vessel surface area was
calculated. The surface area of the individual vessels did not differ between the four
groups (Figure 3A). However, significantly more PMN positive surface area around
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Figure 2: Vessel and neutrophil positive surface area and VEGF dialysate values.
Representative examples of whole mount mesenteric tissues obtained after fMLP-induced neutrophil
transmigration, stained with CD31 Pecam (in red) as blood vessel marker and His 48 (green) as PMN
marker in control (2A), buffer (2B), Physioneal (2C) and Dianeal (2D) treated rats. Percentage positive
area for blood vessels (2E) and PMN (2F) per photo frame. VEGF concentration (pg/ml) of all groups
determined in PET effluents (2G), consistent with angiogenesis in mesentery. * vs. control and buffer
group: p<0.05; # vs. control group: p<0.05.

132

Chapter 7

each vessel was seen in the Dianeal (18.1% [14.7-24.7]) and the Physioneal group
(24.3% [17.4-31.4]) compared to the control group (4.6% [1.2-5.8] p<0.03) (Figure
3B). Therefore the ratio of migrating PMN per single vessel area in the Dianeal
and Physioneal treated groups was significantly higher compared to the control
group (control vs. Dianeal and Physioneal: p<0.03) without differences between the
Dianeal and the Physioneal group (Figure 3C). A large variation in PMN surface area
per single vessel was seen within the buffer group (25.1% [6.6-34.7]). Therefore only
a tendency towards an increased PMN/ vessel surface area ratio compared to the
control group was observed, while no differences were found between the buffer
and Dianeal or between the buffer and Physioneal group. Exactly the same results
were found when surface area of transmigrated neutrophils was expressed per
single vessel length (data not shown). These data suggest that the chronic presence
of fluid in the peritoneum is important for neutrophil migration and that the degree
of angiogenesis determines the overall neutrophil extravasation in the mesenteric
tissues.

Figure 3: Expression of neutrophil transmigration after fMLP stimulation per single vessel.
Single vessel analysis showing single vessel surface area (3A) and PMN surface area around a single
vessel (3B), as well as the neutrophil area expressed per single vessel area (3C) (HIS48 positive area /
CD31 (Pecam) positive area) after fMLP stimulation. * vs. control group: p<0.03.
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Leukocyte–endothelial interaction molecules: All vasculature in the stained
mesenteries resulted negative for E-selectin, L-selectin ligands, ICAM-1 and
VCAM-1 expression. However, P-selectin staining in the vessels was found positive
in Dianeal treated animals, whereas this was not found in the other groups. Vessels
in all groups stained positive for VEGF-B, although the staining was more bright in
Dianeal treated animals compared to the other treatments (Figure 4).

Figure 4: Expression of VEGF and P-selectin in mesenteries. Representative examples of whole mount
mesenteric tissues obtained after fMLP-induced neutrophil transmigration, stained with VEGF-B (red)
P-selectin (green) in a double staining. Pictures are taken in the same photo frame, magnification 20
times.
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Discussion
Although dysfunction of peritoneal endothelium has been recognized as a risk factor
for patients suffering from hyperglycaemia, little attention has been paid to the study
of the leukocyte-endothelium interactions of the peritoneal microcirculation during
chronic PD. Therefore, we conducted a quantitative study on leukocyte-endothelium
interactions in the peritoneal microcirculation using intra-vital videomicroscopy, both
under basal and inflammatory conditions in a chronic experimental PD model.
In this report we show that factors related to both PDF bio(in)compatibility and
angiogenic blood vessels, determine peritoneal neutrophil–vessel wall interaction
and neutrophil recruitment. We showed that baseline leukocyte rolling is increased
by PDF treatment, with highest numbers of leukocyte rolling in Dianeal treated
animals.
Furthermore, fMLP induced transmigration was significantly increased and started
more rapidly in the Dianeal group, followed by the Physioneal and buffer group,
and eventually by the control group. This indicates substantial endothelial activation
by conventional PDF while the newer bicarbonate/lactate buffered PDF with low
GDP concentration resulted in much less leukocyte transmigration and endothelial
activation.
Although the conventional lactate buffered PDF (Dianeal) has a lower pH (pH 5,2)
compared to the bicarbonate/lactate buffered PDF (Physioneal) or buffer solution only
(both pH 7,4) it is not presumable that this has caused the effects seen on leukocyte
recruitment in the Dianeal treated group. Mortier et al showed that adjusting the pH
of a lactate buffered, glucose containing solution to pH 7,4 did not alter leukocyte
rolling, adhesion or extravasation under inflammatory conditions10.
We also conclude that the increased baseline rolling of the treated animals is not
due to volume loading (as a result of fluid instillation) or to the presence of an
indwelling catheter, as we found no differences between the control and the buffer
group. Rather glucose and GDPs in combination with acidic lactate were found to be
instrumental. The number of baseline leukocyte rolling in the Physioneal group was
twice as high compared to the buffer group, indicating a significant role for glucose
in this respect. Additional support was derived of an earlier study showing that a
single intraperitoneal injection of glucose significantly increased leukocyte rolling
in mesenteric venules in vivo28. We have previously reported that chronic exposure
to amino acid-based PDF did not result in elevated levels of baseline rolling in our
model 29. Furthermore, the PDF-induced baseline rolling can be attributed to GDPs
(in combination with acidic lactate), as the level of baseline rolling was clearly higher
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in the Dianeal group compared to the Physioneal group. This idea gains support
from one of our previous studies that indicated that the scavenging of GDPs from the
conventional PDF by aminoguanidine results in the suppression of baseline rolling
in our PD model30.
Our data suggest that baseline rolling reflects endothelial-leukocyte activation, but
also the inflammatory tissue remodeling of the peritoneum. In this line, we have
previously shown that PDF-induced morphological peritoneal alterations such as
fibrosis and angiogenesis and the production of different biomarkers followed the
same pattern as found for baseline rolling and inflammatory migration27. Moreover, in
the same study we found an increase in peritoneal neutrophil numbers from control
(0.41*106 [0.40-0.44]) to Buffer (2.6*106 [2.2-3.0]), Physioneal (4.6 *106 (2.4-6.4])
and Dianeal (6.8*106 [6.2-8.4]) treated animals, consistent with the worsening of
their peritoneal performance. Therefore the gradual worsening of the peritoneal
performance from the buffer, Physioneal to the Dianeal group confirms the negative
role of GDPs, glucose and high lactate concentrations. Likewise, in another study
we found a gradual increase in neutrophil numbers from untreated rats to buffer, filter
sterilized PDF and heat inactivated PDF treated animals, also indicating a bio(in)
compatible fluid dependent influx of neutrophils 31.
In an attempt to identify up-regulated adhesion molecules on the endothelium,
we stained the mesenteric tissues for E-selectin, L-selectin ligands , ICAM-1 and
VCAM-1. We however did not find any positive staining at the endothelial side for
these adhesion molecules. However, P-selectin stained positive in the Dianeal
group, which may in part explain the increased leukocyte rolling in this group.
Alternatively, dependent on bioincompatibility, chronic PDF treatment might induce
neutrophil priming32. Unfortunately we were not able to test the neutrophil priming
hypothesis since no leukocytes were collected after the intra-vital analysis.
Besides PDF biocompatibility, also factors related to newly formed blood vessels
determined neutrophil–venular wall interaction and migration. After fMLP stimulation
(which highly activates all passing neutrophils) the numbers of rolling and adhering
neutrophils was similar in all three PDF treated groups, and significantly higher
compared to control animals. Our morphological analysis on individual venules
(performed by immunostainings on mesenteries after fMLP stimulation) showed
that in control animals, where only native blood vessels are present, the number
of migrating neutrophils was minor in comparison to the three treated groups. We
have previously shown that PMN rolling velocity and the blood flow are unaffected
by PD treatment22, indicating that these processes are not involved in the increased
migration of neutrophils after PD treatment. Therefore, we can presume that migration
occurs preferentially in tissues were angiogenic processes are present. This might
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be explained by the fact that angiogenic blood vessels are not fully matured and
have only partially developed their basal lamina including pericytes, leading to a
diminished resistance in the inflammatory neutrophil migration process. However,
we cannot exclude that all vessels, including native vessels, are activated upon PDF
exposure which in turn induces increased migration of PMNs.
Several studies have shown that the conventional PD fluids, containing GDPs, AGEs,
lactate and low pH, not only have many systemic side effects but are also detrimental
for the long term structure and functioning of the peritoneal membranes with
technique failure as a main consequence33;34. The newer, more physiologic solutions
have shown better preservation of the peritoneal membrane and reduced peritoneal
inflammation9;35. Clinical studies on the impact of new PD fluids on peritonitis and
survival rate are ongoing and suggest up till now that more physiological fluids with
low GDP content may contribute to prolongation of patient lifetime36-38.
In summary, peritoneal neutrophil–endothelium interaction and neutrophil recruitment
are dependent on PDF characteristics and the number of newly formed blood vessels.
PDF with high bio-incompatibility lead to more neutrophil-endothelium activation and
more formation of angiogenic blood vessels that preferentially mediate neutrophil
transmigration, compared to less bio-incompatible fluids. Based on our findings,
we suggest that neutrophil number in peritonitis dialysates can be interpreted as
an indirect marker of peritoneal activation/inflammation after chronic peritoneal
exposure to PDF, which is of clinical relevance.
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