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Abstract:   
 

         Spontaneous bacterial peritonitis (SBP) is a frequent and severe complication in cirrhotic 

patients with ascites that usually results in renal failure and death despite the efficacy of the 
current antibiotic therapy.  

         The aim of this study was determine serum and ascitic fluid of soluble-L selectin (s-L 

Selectin), intracellular adhesion molecule-1 (ICAM-1), Vascular cell adhesion molecule-1 

(VCAM-1) and vascular endothelial growth factor (VEGF) in cirrhotic patients, and to search 
for a relationship between them and SBP.  

         This study was performed on 30 cirrhotic patients with SBP. Their ages ranged (from 38-

55 years) with mean of (32 + 5.5), 30 cirrhotic patients with non-infected ascites; their ages 
ranged (from 30-52 years) with mean of (35 + 6.5). This group considered as cirrhotic control 

group and 20 healthy control subjects their ages ranged (from 28-55 years) with mean of  (30 + 

7.5).  
         Serum and ascitic fluid of adhesion molecules as well as VEGF levels were significantly 

higher in cirrhotic patients with SBP as well as cirrhotic patients with non-infected ascites as 

compared to healthy control group.  

         There were significant increase in serum and ascitic fluid level of leukocyte, PMN and 
ICAM-1 in SBP as compared to cirrhotic with non-infected ascites. There was non-significant 

decrease in serum and AF level of VEGF in cirrhotic control group as compared to SBP group.  

         The ascitic fluid PMN and s-L Selectin were higher in culture positive SBP patients 
particularly in those with gram positive isolates, where these are non-significant increase in 

serum and ascitic fluid level of VEGF in culture positive SBP than culture negative cases.  

Positive correlation was found between serum and ascitic fluid level of ICAM-1 in SBP and 
non-infected cirrhotic group. Also, positive correlation was found between VEGF levels in 

serum ascetic fluid levels in both cirrhotic groups (SBP and non-infected cirrhotic group).  

These data suggest that: Significant elevated level of VEGF in both SBP and non infected 

cirrhotic patient may have pathophsiological consequences of local regulation of vascular tone 
and endothelial permeability, significant elevated level of adhesion molecules in both SBP and 

non-infected cirrhotic patients are due to inflammatory response and endothelial cell activation. 

Serum and ascetic fluid of ICAM-1 can be used as useful marker for diagnosis of SBP and for 
monitoring the treatment of cirrhotic patients.   

 

Introduction: 
  

         Spontaneous bacterial peritonitis 

(SBP) is common complication in patients 
with liver cirrhosis and ascites and is 

associated with a high mortality rate despite 

the efficacy of the current antibiotic therapy 
(Jansen, 1997).  

         The prevalence of SBP in unselected 

cirrhotic patients admitted to a hospital 
ranges between 20% and 30% and it is 

associated with a 30%-50% mortality rate 

(Hillebrand, 2002). 
         Selgas  et  al.  (1996),  reported  that 
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there are two pathogenic mechanism of 

SBP, bacteremia secondary to depressed 

lymph nodes and depressed reticuloen-
dothelial phagocytic and ascetic fluid 

bacterial activities, and translocation of 

bacteria from the gut to the mesenteric 

lymph nodes. 
         Infection causes the release of 

multiple endogenous mediator, that are 

responsible for the inflammatory response. 
Although the aim of this response is to 

eliminate the infection, it may be associated 

with adverse hemodynamic and metabolic 

consequence (Navasa et al., 1998). 
         Cytokines are probably the most 

important mediators of sepsis. After antig-

enic stimulus, monocytes and macrophages 

will synthesize cytokines. Such as TNF-  
implicated in the expression of adhesion 

molecules on endothelium and in the 

systemic response to infection (Carlos and 

Harlan, 1994).  
         Neutrophils migrate by a multistage 

process which involves an initial loose 

attachment stage followed by firm adhesion 
(Luster, 1998). 

         The selectin family of adhesion 

molecules and their respective ligands are 

important in the early transient adhesion 
phase. The selectin family is composed of 

three distinct carbohydrate receptors 

expressed by either endothelial cells (E-
Selectin, CD62E), leukocytes (L-Selectin, 

DC61L) or platelets and endothelial cells 

(P-Selectin, CD 62P) (Bevilacqua, 1993). 
By definition, adhesion molecules are 

membrane structures that play a role in cell 

migration and homo- and heterotypic 

intercellular adhesion (Pigott et al., 1992). 
It has been pointed out that the appearance 

of adhesion molecules at the surface of 

endothelial cells, that occupy a unique 
crucial position at the interface between 

blood and tissues, is a consequence of 

cytokine-induced activation of these cells. 
The function of these molecules is to 

mediate the attachment or adherence of 

certain leukocyte, thus the potential 

significance of adhesion molecules in 
controlling the extravasation of leukocytes 

out of the circulation at times of acute and 

chronic inflammation (Bevilacqua, 1993). 

Intracellular adhesion molecule-1 (ICAM-

1, CD54) and vascular cell adhesion mole-

cules-1 (VCAM-1, CD106) are two repres-
entative molecules of immunoglobulin gene 

superfamily proteins, present on activated 

endothelial cells (Elices et al., 1990). 

         Soluble-E Selectin, (s-E Selectin), 
soluble (ICAM-1) and soluble (VCAM-1) 

are detectable in serum under physiological 

conditions and has been reported to play a 
role in inflammatory disorders (Shijubo et 

al., 1992 and Pizzolo et al., 1994). 

         Vascular endothelial growth factor 

(VEGF) is a powerful mediator of vascular 
permeability, which was originally named 

vascular permeability factor because of its 

ability to induce vascular leakage (Bates et 

al., 1999).  

         Perez-Ruiz et al. (1999), reported that 

peritoneal macrophages of cirrhotic patients 
can be up-regulated to produce large 

amount of VEGF when cultured in the 

presence of cytokines and bacterial lipopoly 

saccarrides (Lps). 
         The aim of this study was to 

determine serum and ascetic fluid levels of 

(s-L Selectin), (ICAM-1), (VCAM-1) and 
VEGF in cirrhotic patients and to evaluate 

its possible impact on the outcome of 

infection in cases of spontaneous bacterial 
peritonitis (SBP). 

    

Patients & Methods: 
 

Patients included in this study were 

divided into three groups: 
         Group I :  30 patients had liver 

cirrhosis with spontaneous bacterial perito-

nitis (SBP). Their ages ranged (38-55) 
years. There were 18 males and 12 females. 

The diagnosis of SBP in our cirrhotic group 

(group 1) was based on presence of sympt-

oms and sign of SBP as, abdominal pain, 
rebound tenderness, fever, leukocytosis, 

alteration of gastrointestinal motility, 

hepatic encephalopathy, or rapid impairm-
ent in renal function without any precip-

itating factor. The diagnosis of SBP in our 

cirrhotic cases was based on the presence of 
a PMN count in ascitic fluid > 250 

cells/mm
3
, in the absence of clinical, 

radiological or laboratory data suggesting 
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secondary peritonitis, or other abdominal 

disorders resembling SBP (e.g., pancre-

atitis, hemorrhagic ascitis or mycobacterial 
peritonitis).    

         Group II: This group comprise 30 

patients, 15 females and 15 males. Their 

ages ranged from (30-52) years. This group 
considered as cirrhotic control group and 

were selected from those attending the 

outpatient clinic for ascites complicating 
liver cirrhosis. A PMN count in ascitic fluid 

< 250 cells/mm
3
 and the absence of clinical, 

radiological or laboratory signs of infection. 

         Group III (Healthy Control Group): 
This Group comprise 20 normal healthy 

subjects 10 females and 10 males. Their 

ages ranged from (28-55) years. This group 
were selected from hospital workers. The 

absence of evidence of infection was 

confirmed by clinical examination and 
laboratory tests.     

All cases and controls were submitted to 

the following : 

1. Complete history taking and thorough 
clinical examination. 

2. Complete urine and stool analysis. 

3. Abdominal ultrasonography. 
4. Laboratory investigation: from each 

subject 10 mL blood were collected, 

blood was divided as follows: 
a) 2.0 mL were collected into tube 

containing 0.2 mL dipotassium 

EDTA, used for complete blood 

count by untomated blood counter, 
and differential leukocytic count was 

done for each subjects. 

b) 1.8 mL was put into 
citrate tube 

containing 0.2 

trisodium citrate 

dehydrate 3.2% and 
plasma was then 

obtained by 

centrifugation and 
used for prothrombin 

measurement using 

(Thrombal S kit 
Behring). 

c) Six mL were collected into plain 

tube, allowed to clot and serum was 

divided into several aliquots for: 
         Routine chemistry tests: kidney 

function tests (serum creatinine and 

urea), liver function tests (AST, ALT, 

TBil, ALP, serum albumin) were 

determined using (fully automated 
chemistry analyser "Hitachi 911"). 

         Hepatitis marker HBsAg, 

HcvAb (3
rd

 generation ELISA). 

         Antibilharzial antibody by ELISA.   

d) Specific Immunologic tests: 

1) Serum and ascitic fluid concentrations 

of s-L selectin, ICAM-1, and VCAM-1 
were assayed with quantitative 

sandwich ELISA Kit (R & D systems, 

Abingdon, UK). A monoclonal 

antibody specific for the antigen has 
been coated into the wells, Samples, 

including standards of known 

concentrations, control specimens and 
unknowns are pipetted into these wells. 

During the first incubation, the antigen 

and a biotinylated monoclonal antibody 
specific for it are simultaneously 

incubated. After washing, the enzyme 

(streptavidin-peroxidase) is added. 

After incubation and washing, a 
substrate solution (TMB) which is 

acting on the bound enzyme is added to 

induce a coloured reaction product the 
intensity of which is directly 

proportional to the concentration of the 

antigen present in the samples. 
2) Serum VEGF: VEGF was measured 

by Accucyte
® 

 Human VEGF produced 

by CYTIMMUNE SCIENCES Inc. 

ACCUCYTE
®
 Human VEGF is a 

competitive enzyme immunoassay, 

with this system goat antirabbit 

antibodies are used to capture a specific 
VEGF complex in each sample consis-

ting of VEGF antibody, biotinylated 

VEGF conjugate (competitive ligand) 

and sample or standard compete for 
VEGF specific antibody binding sites. 

Therefore, as the concentration of 

VEGF in the sample increase, the 
amount of biotinylated VEGF captured 

by the antibody decreases. The assay is 

visualized using a streptavidin alkalin 
phosphatase conjugate and an ensuring 

chromagenic substrate reaction. The 

amount of VEGF detected is compared 

to a VEGF standard curve which demo-
nstrates an inverse relationship between 
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optical density and the VEGF conce-

ntration.       

5. Paracentesis was done for group I and 
II: paracentesis were performed in hospital 

admission in all cirrhotic patients with 

ascites to investigate the presence of SBP, 

as recommended by Rimola et al., (2000). 
A scitic fluid was collected under sterile 

conditions and seeded in aerobic and 

anaerobic blood culture bottles at bedside 
with a minimum of 10 mL inoculated in 

each bottle (Runyon, 1988). 

         Total leukocytic count, differential 

count, gram and ziehl neelsen smear were 
also done (Cheesbrough, 2000). 

         A PMN count of more than 250/mm
3
 

is highly suspicious of SBP and constitutes 
an indication of antibiotic treatment. 

Because many cases of SBP are culture-

negative (culture negative neutrocytic 
ascites, ("CNNA"), the isolation of the 

responsible organism was not considered 

essential for the diagnosis of SBP. An 

ascitic fluid PMN count of less than 
250/mm

3
 excludes the diagnosis of SBP 

(Rimola et al., 2000).   

 

Statistical Analysis: 
          
         All results were analysed using the 

SPSS statistical package. Analysis of 

variance (ANOVA) test was used to 
compare different quantitative values 

between different groups. P value was 

significant when (P < 0.05). Pearson 

correlation was used to correlate different 
quantitative variables.  

 

Results: 
 

         Patients suspect of SBP included in 
this study were 18 males (60%) and 12 

females (40%). Their ages ranged from (38-

55) years with a mean of (32 + 5.5). 

Cirrhotic control group (group II) included 
in this study were 15 males (50%) and 15 

females (50%), their ages ranged from (30-

52) years with a mean of (35 + 6.5). Group 
III (healthy control group) comprise of 10 

males (50%) and 10 females (50%), their 

ages ranged from (28-55) years with mean 

of (30 + 7.5). Baseline clinical and 
laboratory characteristic of the studied 

groups provided in Table (1). There was 

marked hepatic failure in group I and II as 

indicated by low serum albumin, high 
serum bilirubin and low prothrombin 

activity. 

         Table (2) shows that serum levels of 
the studied adhesion molecules were 

significantly increased in cirrhotic patients, 

either infected or non-infected compared 

with healthy control group. Group I 
associated with significantly elevated total 

leukocytic count, elevated PMN, elevated 

serum level of ICAM-1 and non-significant 
elevated serum VEGF as compared with 

non-infected cirrhotic group (group II). 

         Table (3) shows the comparison of 
ascitic fluid levels of the studied parameters 

between the cirrhotic with SBP (group I) 

and cirrhotic without SBP (group II) where 

there are statistically increase between the 
two groups regarding ascitic fluid levels of 

leukocyte, PMN, ICAM-1 and non-

significant decrease in AF level of VEGF in 
cirrhotic control group as compared to SBP 

group. 

         Table (4) shows the comparison 
between culture positive and culture 

negative cases in patients suffering from 

SBP. Where there is a statistically 

significant increase in AF PMN and serum 
s-L selectin in culture positive SBP than 

culture negative group, where there are 

non-significant increase in serum and 
ascitic fluid of VEGF in culture positive 

SBP than culture negative cases. 

         Table (5) shows positive correlation 

was found between VEGF in serum and 
ascitic fluid in group I and group II. 

Positive correlation was found between 

serum and ascitic fluid level of ICAM-1 in 
group I and group II. No correlation was 

detected between serum or ascitic fluid 

levels of the rest of the studied adhesion 
molecules. 
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Table (1): Baseline clinical and laboratory characteristics the studied groups. 

 

Parameter 

Group I 

(SBP Cirrhotic 

Group) 

( n = 30 ) 

Group II 

(Cirrhotic Control 

Group) 

( n = 30 ) 

Group III (Healthy 

Control Group) 

( n = 20 ) 

Age (years) 32 + 5.5 35 + 6.5 30 + 7.5 

Gender (male/female) 18/12 15/15 10/10 

Heart rate (b/m) 90 + 8 85 + 7 84 + 6 

Temperature (°C) 37.5 + 0.3 37 + 0.4 37.1 + 0.2 

Serum albumin (gm/dL) 2.7 + 0.5 2.8 + 0.5 4 + 0.5 
Serum bilirubin (mg/dL) 3.9 + 0.4 2.9 + 0.7 0.8 + 0.2 
Serum creatinine (mg/dL) 1.5 + 0.8 1.3 + 0.4 0.8 + 0.4 
BUN (mg/dL) 38.5 + 18 30 + 11 20 + 3 
Prothrombin activity (%) 60 + 24 65 + 18 96 + 4.5 

HBV (+ve/-ve) 6/24 5/25 --- 
HCV (+ve/-ve) 16/14 20/10 --- 
Antibilharizal Ab  

(+ve/-ve) 
15/15 14/16 --- 

  

 

Table (2): Comparison of mean levels of blood total leukocytic count, blood PMN, serum 

s-L selectin, ICAM-1, VCAM-1 and VEGF in different studied groups. 

 

Parameters 

 

Group I 

(SBP) n = 

30 

(mean + 

SD) 

Group II 

(Cirrhotic 

Control 

Group) n = 

30 

(mean + 

SD) 

Group III 

(Healthy 

Control 

Group) 

(mean + 

SD) 

 

Group I vs 

Group III 

(P value) 

 

Group II vs 

Group III 

(P value) 

 

Group I vs 

Group II 

(P value) 

Total 

elukocytic 

count/mm
3
 

9450 + 5780 5615 + 1850 6540 + 845 < 0.05 > 0.05 NS < 0.05 

Blood 

PMN/mm
3
 

7500 + 6950 3940 + 1700 4250 + 830 <0.05 > 0.05 NS < 0.05 

Serum s-L 

selectin 

(ng/mL) 

2630 + 515 2580 + 618 750 + 180 < 0.001 < 0.001 > 0.05 

Serum 

ICAM-1 

(ng/mL) 

1840 + 716 985 + 588 380 + 150 <0.001 < 0.05 < 0.05 

Serum 

VCAM-1 

(ng/mL) 

1511 + 176 1380 + 240 408 + 170 < 0.05 < 0.05 > 0.05 

Serum VEGF 

(pg/mL) 
189.5 + 35.8 154 + 1.1 62 + 2.9 < 0.05 < 0.05 > 0.05 
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Table (3): Comparison of mean levels of ascitic fluid leukocyte, ascitis fluid PMN, 

concentrations of studied adhesion molecules, VEGF in AF in the SBP group 

as compared to cirrhotic control group. 

 

Parameter 

Group I (SBP)  

n = 30  

mean + SD 

Group II (cirrhotic 

control group) 

n = 30  

mean + SD 

P value 

AF leukocyte/mm
3
 2250 + 480 88 + 40 < 0.001 

AF PMN/mm
3
 2040 + 390 35 + 28.5 < 0.001 

AF S-L Selectin (ng/mL) 1050 + 389.8 958 + 444 > 0.05 

AF ICAM-1 (ng/mL) 1580 + 576 820 + 376 < 0.05 

AF VCAM-1 (ng/mL) 1238 + 212 1188 + 198 > 0.05 

AF VEGF (pg/mL) 280 + 18.9 258 + 4.8 > 0.05 

 

Table (4): Comparison of mean levels of serum and ascitic fluid concentrations of the 

studied adhesion molecules, VEGF and polymorphonuclear leukocyte between 

culture positive and culture negative SBP cases. 

 

Parameter 

Culture Positive 

n = 12  

mean + SD 

Culture Negative 

n = 16  

mean + SD 

P value 

Blood PMNL/mm
3
 7640 + 5840 6890 + 6230 > 0.05 

AF PMNL/mm
3
 2240 + 1780 1460 + 1650 < 0.01 

Serum S-L Selctin (ng/mL) 2802 + 570 2230 + 340 < 0.05 

AF S-L Selectin (ng/mL) 1148 + 430 980 + 399 > 0.05 

Serum ICAM-1 (ng/mL) 1988 + 660 1690 + 730 > 0.05 

AF ICAM-1 (ng/mL) 1690 + 630 1428 + 538 > 0.05 

Serum VCAM-1 (ng/mL) 1580 + 188 1438 + 166 > 0.05 

AF VCAM-1 (ng/mL) 1340 + 260 1199 + 214 > 0.05 

Serum VEGF (pg/mL 198.5 + 44 176 + 39.8 > 0.05 

AF VEGF (pg/mL) 292 + 40.1 236 + 36.4 > 0.05 

 

Table (5): Relationship between the serum and ascitic fluid adhesion molecules and VEGF 

in group I and group II. 

 
Correlation between  R P value 

s-L Selectin in ascitic fluid and serum in group I 0.20 > 0.05 

s-L Selectin in ascitic fluid and serum in group II 0.19 > 0.05 

ICAM-1 in acitic fluid level and serum in group I 0.683 < 0.001 

ICAM-1 in acitic fluid level and serum in group II 0.750 < 0.001 

VCAM-1 in acitic fluid level and serum in group I 0.24 > 0.05 

VCAM-1 in acitic fluid level and serum in group II 0.29 > 0.05 

VEGF in acitic fluid level and serum in group I 0.60 < 0.05 

VEGF in acitic fluid level and serum in group II 0.54 < 0.05 

 

 

Discussion 
 
         Recent studies have shown that 

spontaneous bacterial peritonitis (SBP) is 

more common than previously though 
among patients admitted to the hospital 

with cirrhotic ascities (Parsi et al., 2004). 

Spontaneous bacterial peritonitis (SBP) is 

the most important dangerous infectious 

complication of cirrhotic patients. The SBP 
is probably the final step in a series of 

events including repeated episodes of 
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bacteremia and ultimately seeding of 

bacterial into ascitic fluid. AF PMN count 

of more than 250/mm
3
 is highly suspicious 

of SBP and constitutes an indication to 

empirically initiate antibiotic treatment 

(Angeloni et al., 2003). 

         Although an ascitic fluid PMN count 
greater than 500/mm

3
 is more specific for 

the diagnosis of SBP, the risk of not 

treating the few patients with SBP who 
have an ascitic fluid PMN count between 

250 and 500/mm
3
 is unacceptable. An 

ascitic fluid PMN count of less than 

250/mm
3
 excludes the diagnosis of SBP. 

Such et al. (2002) despite the efficacy of 

the current antibiotic therapy, SBP still 

results in renal failure and deaths.  
         Translocation of bacteria from their 

intestinal origin, alterations in immune 

defense. Mechanisms and deficiencies in 
the ascitic fluid antimicrobial activity seem 

to represent the main steps in the path-

ogenesis of SBP in cirrhosis. Among the 

factors determining the development of 
bacterial translocation, intestinal bacterial 

overgrowth (mainly related to decreased 

intestinal motility) and changes in the 
intestinal barrier appear to play an 

important role in pathogenesis of SBP (Sola 

and Soriano, 2002 and Navasa & Rodes, 
2004). 

         Infections particularly SBP cause the 

release of multiple endogenous mediators 

that are responsible for the inflammatory 
response, which may be associated with 

adverse hemodynamic and metabolic cons-

equences (Billiau and Vande-Kerhhove, 
1991). 

         Inflammatory and immune response 

in SBP characterized by elevated serum and 

ascitic fluid levels of proinflammatory 
cytokines, such as tumour necrosis factor-

alpha (TNF-) or IL-6, even in the absence 
of SBP (Zeni et al., 1993 and Souza et al., 

2003) . 
         Proinflammatory cytokines have been 

implicated in the expression of adhesion 

molecules on the cell surface (Rodriguez-

Ramos et al., 2001).  
         Such et al. (2002) reported that 

increased levels of ascitic fluid and serum 

proinflammatory cytokines in SBP. 

         In the present study, there were 

significant increase in serum and ascitic 

fluids of s-L selectin, ICAM-1 and VCAM-
1 is patients with SBP and in non-infected 

liver cirrhosis. This results was in agree-

ment with that of Pruimboom et al. (1995).  

Patients with SBP showed increased 
ICAM-1 concentrations in serum and asci-

tic fluid compared to cirrhotic control group 

cases. This finding was in agreement with 
that of Giron-Gonzalez et al., (2001): eleva-

ted levels of soluble adhesion molecules as 

an expression of persistent activation of 

endothelium and leukocytes, imply a 
favorable condition for their migration 

towards the location of inflammation 

(Donnely et al., 1994). 
         Expression of ICAM-1 and VCAM-1 

is differently modulated (Carlos and 

Harlan, 1994). Thus IL-1 secreted by macr-
ophages after multiple stimuli (such as lipo-

polysaccharide), selectively increase the 

expression of ICAM-1 (Swerlick et al., 

1992).  
         Pizzolo et al. (1994) reported that 

ICAM-1 could be synthesized by leuko-

cytes and hepatocytes. The expression of 
these adhesion molecules favours the migr-

ation of leukocyte towards the perit-oneum 

in the presence of a chemotactic stimulus.  
         In this study the number of SBP cult-

ure positive cases was 40% while culture 

negative cases was 60%. This result matc-

hed the results of Navasa et al. (1998). The 
ascitic fluid concentrations of S-L Selectin 

were significantly higher in culture positive 

cases compared to culture negative cases.  
         Among culture positive cases those 

with gram positive isolate had the highest 

ascitic fluid s-L Selectin level and PMN 

concentration. This results was in agree-
ment with that of Giron-Gonzalez et al., 

(2001), but disagreement to the finding of 

Navasa and associates  (1998), who report-
ed that the gram negative isolates had the 

highest ascitic fluid levels of s-L Selectin.  

         Evans et al. (2003) reported that the 
organisms cultured from ascitic fluid in out-

patients are predominantly gram positive. 

         Our results suggest that in SBP, the 

interaabdominal inflammatory process 
seems to depend, to some extent, on the 
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type and concentration of causative 

organisms. 

         The present study show that positive 
correlation was found between serum and 

ascitic fluid level of ICAM-1 in SBP group 

(Group I) and cirrhotic control group. This 

is consistent with previous report by 
Pruimboom et al. (1995). 

         Vascular endothelial growth factor 

(VEGF)  was originally named vascular 
permeability factor because of its ability to 

induce vascular leakage (Bates et al., 1999).  

         Plasma extravation commonly occu-

rred in tumour microvasculature is caused 
by VEGF and that effect of this substance 

on microvessels is more potent than any 

other mediator of vessel permeability 
(Sanger et al., 1993). 

         Zhao and associates (2003), reported 

that the pretherapeutic serum VEGF levels 
in hepatocellular carcinoma (HCC) patients 

appear to reflect the diseases potential 

activity of vascular invasion and metastasis.  

         In this study there is significant 
increase in serum and AF of VEGF in 

cirrhotic patients with SBP as well as 

cirrhotic patients without SBP (group II). 
This results is agreement with Pilar et al. 

(2001), and in disagreement with Akiyoshi 

et al. (1998), who reported that in liver 
cirrhosis serum level of VEGF were 

significantly lower than control. 

         Pilar et al. (2001) reported that the 

enhanced endothelial cell proliferation 
induced by conditioned medium of macrop-

hages isolated from the ascites of patients 

with SBP is abolished by anti-VEGF 
antibody.  

         In this study there is non-significant 

decrease in serum and AF level of VEGF 

levels in cirrhotic non-infected group 
(group II) as compared to SBP group 

(group I).  

         Shi et al. (2002) reported that the 
protein level of VEGF can reflect, the 

compensation status of cirrhosis patients 

and may act as an anti-cirrhotic factor. 
Makhlouf et al. (2002) found that 

significant increase in serum levels of 

circulating VEGF in patients with liver 

cirrhosis and they reported a significant 
correlation between VEGF and degree of 

hepatic dysfunction.  

         In our study we found that there is 

positive correlation between serum and 

ascitic fluid levels of VEGF in SBP patients 
and non-infected cirrhotic control group. 

 

In Conclusion: 

 
         Inflammatory response associated 

with cirrhotic liver either infected or not are 

associated with elevated levels of adhesion 

molecules which imply a favorable 
condition for leukocyte migration towards 

peritoneum. The degree of inflammatory 

response at the diagnosis may be an 
important factor in the mechanism of SBP 

induced renal failure.  

         Significant elevated level of VEGF in 

both SBP and non infected cirrhotic patient 
may have pathophsiological conse-quences 

of local regulation of vascular tone and 

endothelial permeability, signif-icant elev-
ated level of adhesion molecules in both 

SBP and non-infected cirrhotic patients are 

due to inflammatory response and endot-
helial cell activation. Serum and ascetic 

fluid of ICAM-1 can be used as useful 

marker for diagnosis of SBP and for moni-

toring the treatment of cirrhotic patients.   

 

Recommendation: 
 

         Further investigation on larger scale 

are recommended to follow up cases and 
determination of serial levels of this 

adhesion  molecules in patients with SBP 

and to determining its relationship to other 
prognostic markers. 

  

References 

 
1. Akiyoshi F, Sata M, Suzuki H, Uchimura 

Y, Mitsuyama K, Matsuo K and 

Tanikawa K (1998): Serum vascular 

endothelial growth factor levels in various 
liver diseases. Dig Dis Sci; 43 (1): 41-5. 

2. Angeloni S, Nicolini G, Merli M, Nicolao 

F, Pinto G, Aronne T, Attili AF and 

Riggio O (2003): Validation of automated 

blood cell counter for the determination of 

polymorphnuclear cell count in the ascitic 

fluid of cirrhotic patients with or without 

spontaneous bacterial peritonitis. Am J 

Gastroentrol; 98 (8): 1844-8. 



Hamdia Ezzat Ahmed et al 

 

 

25 

3. Bates DO, Todwick D and Williames B 

(1999): Vascular endothelial growth factor 

and microvascular permeability. Microcir-

culation; 6: 83-96. 

4. Bates DO, Todwick D and Williams B 

(1999): Vascular endothelial growth factor 

and microvascular permeability microcirc-

ulation; 6: 83-96. 

5. Bevilacqua MP (1993): Endothelial-

leukocyte adhesion molecules. Annu Rev 

Immunol; 11: 767-804. 

6. Billiau A and Vande Kerhhove F (1991): 
Cytokines and their interleukins with other 

inflammatory mediators in the pathogenesis 

of sepsis and septic shock. Europen Journal 

of Clinical Investigations; 21: 559-573. 

7. Carlos TM and Harlan JM (1994): 
Leukocyte endothelial adhesion molecules. 

Blood; 84: 2068-2101. 

8. Chessbrough M (2000): District labor-

atory practice in tropical countries. Part2; p. 

85-86. 

9. Donnelly SC, Haslett C and Dransfield 

(1994): Role of selectins in development of 

adult respiratory distress syndrome. Lancet; 

344: 215-219. 

10. Elices MJ, Osborn L and Takada Y 

(1990): VCAM-1 on activated endothelium 

interacts with the leukocyte integrin VLA-4 

at a site distinct from the VLA-4/fibron-

ectin binding site. Cell; 60: 577-584. 

11. Evans LT, Kim WR, Poterucha JJ and 

Kamath PS (2003): Spontaneous bacterial 
peritonitis in a symptomatic outpatients 

with cirrhotic ascites. Hepatology; 34 (4): 

897-901. 

12. Giron-Gonzalez JA, Rodriguez-Ramos 

CR and Elvira J (2001): Serial analysis of 

serum and ascitic fluid levels of soluble 

adhesion molecules and chemokines in 

patients with spontaneous bacterial perito-

nitis. Clin Exp Immunol; 123: 56-61. 

13. Hillebrand DJ (2002): Spontaneous 

bacterial peritonitis. Curr Treat Options 

Gastroenterol; 5: 479-489. 
14. Jansen PL (1997): Spontaneous bacterial 

peritonitis. Detection, treatment and proph-

laxis in patients with liver cirrhosis. Nether-

lands Journal of Mediciene; 51 (4): 123. 

15. Luster AD (1998): Chemokines: Chemo-

tactic cytokines that mediate inflamm-ation. 

N England J of Med; 338: 436-445. 

16. Makhlouf MM, Awad A, Zakharia MM, 

Fouad M and Saleh WA (2002): Vascular 

endothelial growth factor level in chronic 

liver diseases. J Egypt Soc Parasitol; 32 (3): 
907-21. 

17. Navasa M and Rodes J (2004): Bacterial 

infectious in cirrhosis. Liver Int; 24 (4): 

277-80. 

18. Navasa M, Follo A, Filflia X, Jimenez W, 

Francitorra A,m Planas R, Rimola A, 

Arroyo V and Rodes J (1998): Tumour 

necrosis factor and interleukin-6 in sponta-

neous bacterial peritonitis in cirrhosis: 

Relationship with the development of renal 

impairment and mortality. Hepatology; 27: 

1227-1232. 

19. Parsi MA, Atreja A and Zein NN (2004): 
Spontaneous bacterial peritonitis: recent 

data on incidence and treatment. Cleve Clin 

J Med; 71 (7): 569-76. 

20. Perez-Ruiz M, Ros J, Morales-Ruiz M, 

Navasa M, Colmenero J, Ruiz D, Arbo L 

and Cejudo P (1999): Vascular endothelial 

growth factor production in peritoneal mac-

rophages of cirrhotic patients: regulation by 

cytokines and bacterial lipopolysaccharide. 

Hepatology; 29: 1057-1063. 

21. Pigott R, Dillon LP, Hemingway IH and 

Gearing AJH (1992): Soluble forms of E-

Selectin, ICAM-1 and VCAM-1 are present 

in the supernatant of cytokines activated 

cultured endothelial cells. Biochem 

Biophys Res Commun; 187: 584-589. 

22. Pilar M, Josefa R, Mmigel V, Javier F, 

Guillermo F, Luis A, Francisca R, 

Vicente A, Juan R and Wladimiro J 

(2001): Increased production of vascular 

endothelial growth factor in peritoneal 
macrophages of cirrhotic patients with 

spontaneous bacterial peritonitis. J 

Hepatology; 34 (3): 487-493.  

23. Pizzolo G, Vinante F and Nadali G 

(1994): Circulating soluble adhesion 

molecules, more observation on the 

increased levels in disease. Immunol 

Today; 15 (3): 140. 

24. Pruimboom WM, Bac DJ, Van Dijk AP, 

Garrelds IM, Tak CJ, Bonta IL, Wilson 

JH and Ziflstra FJ (1995): Levels of 

soluble intracellular adhesion molecule 1, 
eicosanoids and cytokines in ascites of 

patients with liver cirrhosis, peritoneal 

cancer and spontaneous bacterial perito-

nitis. Int Immunopharmacol; 17(5): 375-84. 

25. Rimola A, Garcia-Tsao G, Navasa M, 

Piddock JV and Plannas R (2000): 
Diagnosis, treatment and prophylaxis of 

spontaneous bacterial peritonitis: A cons-

ensus document. J Hepatol; 32: 142-153. 

26. Rodriguez-Ramos CR, Galon F, and 

Diaz F (2001): Expression of proinflam-
matory cytokines and their inhibitors during 



Vascular Endothelial Growth Factor And Soluble …………… 

 26 

the course of spontaneous bacterial 

peritonitis. Dig Dis Sci; 46: 1668-1676. 

27. Runyon BA (1988): Patients with deficient 

ascitic fluid opsonic activity are predis-

posed to spontaneous bacterial peritonitis. 

Hepatology; 8 (3): 632-635. 

28. Sanger DR, Galli SJ, Dvorak AM, 

Perruzi CA and Dovk HF (1993): 
Tumnors cells secrete a vascular perme-

ability factor that promotes accumulation of 

ascites fluid. Science; 219: 982-985. 

29. Selgas R, Bayo MA, Jimener C, Sanchez 

C, Delpeso G, Casho G, Diaz C, Fernan-

dez-Reyes MJ and De Alvero F (1996): 
Peritoneal dialysis in liver disorders. Perit 

Dial Int; 1 (Suppl 1): 5-s215-9. 

30. Shi BM, Wang XY,k Mu QL, Wut H, 

Yang Z, Zhang L and Li DP (2002): 
Expression of vascular endothelial growth 

factor in cirrhotic tissue and their relations 

to proto-oncogene c-fos, c-myc. Hepato-

biliary Pancreat Dis Int; 1 (3): 388-91.  

31. Shijubo N, Imai K and Soki S (1992): 
Circulating interacellular adhesion mole-

cules-1 (ICAM-1) antigen in sera of pati-

ents with idiopathic pulmonary fibrosis. 

Clin Exp Immunol; 89: 58. 

32. Sola R and Soriano G (2002): Why do 

bacteria    reach   ascitic     fluid?    Eur    J 

 

      Gastroenterol Hepatol; 14 (4): 351-4. 

33. Souza MH, Cunha FQ and Martinelli AL 

(2003): Interleukin-6 concentration in 

ascitic fluid of cirrhotic patients: relatio-

nship with previous episodes of sponta-

neous bacterial peritonitis. J Gastroenterol; 

38 (2): 149-52. 

34. Such J, Frances R and Penez-MNates M 

(2002): Nitric oxide in patients with 

cirrhosis and bacterial infections. Metab 

Brain Dis; 17: 303-309. 

35. Swerlick RA, Lee KA, Lil J, Seep NT, 

Caughman SW and Lawley TJ (1992): 
Regulation of vascular cell adhesion mole-

cules 1 on human microvascular endothelial 

cell. J Immunol; 149: 698-705. 

36. Zeni F, Tardy B, Vindimiuan M, Comete 

C, Page Y, Casey I and Bertrand JC 

(1993): High levels of tumor necrosis- 
and interleukin-6 in the ascitic fluid of 

cirrhotic patients with spontaneous bacte-

rial peritonitis. Clinical Infections Disease; 

17: 218-223. 

37. Zhao J, Hu J, Cai J, Yang XY and Yang 

Z (2003): Vascular endothelial growth 

factor expression in serum of patients with 

hepatocellular carcinoma. Chin Med J 

Engl; 116 (5): 772-6. 

 



Hamdia Ezzat Ahmed et al 

 

 

27 

عبمل الىمى للغشبء المبطه لألوعٍة الذمىٌة وجزٌئبت اإللتصبق المذٌبة 

لتلٍف كعالمة لتشخٍص التهبة الصفبق البكتٍزي التلقبئً فً مزض ا

 الكبذي
 

حمذٌة عزت أحمذ. د
(1)

أحمذ دري . ، د 
(2 )

إٌمبن محمذ عبذ الزحمه. د
(3)

  ، 

مهب محمذ عبذ المحسه. د
(1)

 

قسى انجبصىنىجيب اإلكهيُيكيخ
(1)

، قسى األيساض انًزىطُخ 
(2)

، و قسى انجبطُخ انعبيخ 
(3)

 

 جبيعخ األشهس –كهيخ انطت 
 

يٍ أهى وأخطس انًضبعفبد انزي رحدس نًسضى  إنزهبة انصفبق انجكزيسي انزهقبئي يعد 

انزهيف انكجدي وغبنجب يُزج عٍ فشم كهىي وشيبدح َسجخ انىفبح في هؤالء انًسضى  عهى  
 .انسغى يٍ رىافس انًضبداد انحيىيخ انقىيخ

 :أجسي هرا انجحش عه  صالس يجًىعبد

 .ئيصالصىٌ يسيضب يصبثيٍ ثبنزهبة انصفبق انجكزيسي انزهقب :المجمىعة األولى
 .صالصىٌ يسيضبً يصبثيٍ ثزهيف كجدي واسزسقبء :المجمىعة الثبوٍة 

عشىىسوٌ صاصىىبً ال يعىىبَىٌ يىىٍ أي أيىىساض أو أعىىساض  ىىحيخ  :المجمىعةةة الثبلثةةة 

 (.يجًىعخ األ حبء)

 :وقذ تم إجزاء اَتً 

 .انزبزيخ انًسضي وفحص صبيم

 .رحهيم ثىل وثساش
 .يىجبد فىق  ىريخ عه  انجطٍ

 :ورشًم اآلري ..  انزحبنيم انطجيخ

 . ىزح دو كبيهخ   -أ   
 .شيٍ ورسكيص انجسوصسيجيٍ  -ة  

 .وظبئف كه  وكجد  -جـ 

 (.ة ، وسي)انزحبنيم اناب خ ثبالنزهبة انكجدي   -د    
 .رحبنيم خب خ ثبألجسبو انًضبدح نهجههبزسيب  -هـ 

 :وهي عجبزح عٍ .. انزحبنيم اناب خ ثبنجحش 

سىيهكزيٍ ،  -انىـ )سزسقبء نجصيئبد االنزصبق انًريجىخ دزاسخ َسجخ يصم ويبء اال .1
 (.1-، فيكبو 1-إيكبو 

دزاسخ َسجخ يصم ويبء االسزسقبء نعبيم انًُى نهغشبء انًجطٍ نألوعيىخ انديىيىخ  .2

 (.ف  –ج  –إي  –ف )
وقد أصجزذ انُزبئج عٍ وجىد شيبدح ذاد دالنخ إحصبئيخ في َسجخ يصىم ويىبء االسزسىقبء 

وأيضىب سىجهذ ( 1-وفيكىبو -  1-إيكبو –انـ سيهكزيٍ )زصبق انًريجخ نكم يٍ جصيئبد االن

اندزاسخ شيبدح ذاد دالنخ إحصبئيخ في َسجخ يصم ويبء االسزسقبء نعبيىم انًُىى نهغشىبء 
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انًىىجطٍ نألوعيىىخ انديىيىىخ فىىي يسضىى  انزهىىبة انصىىفبق انجكزيىىسي انزهقىىبئي ويسضىى  

 . حبءاالسزسقبء انغيس ثكزيسي ، عُد يقبزَزهى ثًجًىعخ األ

أصجزذ اندزاسىخ أٌ هُىبز شيىبدح ذاد دالنىخ إحصىبئيخ فىي يصىم ويىبء االسزسىقبء نجىص  
عُىىد يقبزَىخ يسضىى  انزهىبة انصىىفبق انجكزيىسي يىىي يسضى  انزهيىىف  1-االنزصىبق إيكىبو

 .انكجدي انريٍ يعبَىٌ يٍ اسزسقبء غيس ثكزيسي

ة انصىىفبق فىىي يسضىى  انزهىىب( انىىـ سىىيهكزيٍ)أصجزىىذ اندزاسىىخ أٌ هُىىبز شيىىبدح فىىي َسىىجخ 
انجكزيسي انريٍ نهى َزبئج يعًهيخ إيجبثيخ انصزع وانًيكسوة ثبنًقبزَخ ثبألصىاب  انىريٍ 

 .أعطذ انًصازع َزبئج سهجيخ نهى

يٍ واقي هرِ اندزاسخ يزضح نُب أٌ دزاسخ عبيم انًُى نهغشبء انًىجطٍ نألوعيىخ انديىيىخ 
و ىىحخ األوعيىىخ  فىىي يسضىى  انزهيىىف انكجىىدي رهعىىت دوزاً فسىىيىنىجيبً فىىي رُ ىىيى حسكىىخ

انديىيىىخ وشيىىبدح جصيئىىبد االنزصىىبق انًريجىىخ فىىي يسضىى  انزهيىىف انكجىىدي سىىىاء كىىبٌ 

هىىي َزيجىىخ االنزهبثىىبد وانُشىىبط انىىري . يصىىبحجبً ثبنزهىىبة  ىىفبق ثكزيىىسي رهقىىبئي أو ال 
عاليخ جيدح فىي انزشىايص انًجكىس " 1-إيكبو"يصبحت خاليب األوعيخ انديىيخ ، ويعزجس 

 .انصفبق انجكزيسي انزهقبئي في يسض  انزهيف انكجدي ويزبثعخ حبالد انزهبة


