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ABSTRACT 

The main objective of this study was to analyze the pathogenic role of the tumor necrosis factor α 

(TNF-α) system in the development of nonalcoholic steatohepatitis (NASH). 

Fifty obese patients were studied. We investigated: 1) the expression of mRNA of TNF-α and their 

p55 and p75 receptors by quantitative reverse-transcriptase polymerase chain reaction (RT-PCR) in 

hepatic and adipose tissues; and 2) the relationship between TNF-α, p55, and p75 and the severity of 

NASH. Obese patients without NASH were the control group. A remarkable increase in the expression 

of mRNA of TNF-α was found in patients with NASH in hepatic tissue (0.65 ± 0.54) and in peripheral 

fat (0.43 ± 0.45); in the control samples, the mRNA expression was 0.30 ± 0.32, P < .006, and 0.28 ± 

0.22, P < .016, respectively. Furthermore, we found significant increase in the mRNA levels of p55 

receptor (2.94 ± 1.71 vs. 1.46 ± 1.27; P<.04); however, the mRNA expression of the p75 receptor was 

similar in both patients. Those patients with NASH with significant fibrosis presented an increase in 

the expression of mRNA TNF-α in comparison with those with slight or nonexistent fibrosis. The 

levels of mRNA-p55 are increased in the liver tissue of NASH patients. This over expression is more 

elevated in patients with more advanced NASH. These findings suggest that the TNF-α system may be 

involved in the pathogenesis of NASH. 

Key Words; Nonalcoholic fatty liver disease; Obesity; Adipose tissue; steatohepatitis; Insulin 

resistanc.

 

INTRODUCTION 

Non-alcoholic fatty liver disease (NAFLD) has burst out onto the clinical landscape over the 

past 25 years and is likely to become the most common cause of chronic liver disease 
(1)

. NAFLD 

comprises a morphological spectrum of liver lesions ranging from simple triglyceride accumulation in 

hepatocytes (hepatic steatosis; HS) to inflammatory and hepatocellular ballooning injury (non-

alcoholic steatohepatitis; NASH), eventually leading to fibrosis and cirrhosis 
(2)

. NASH is one of the 

predominant types of chronic liver disease, with an estimated prevalence of 2% to 3% in the general 

population 
(3)

, it is regarded as an entity that can progress to cirrhosis and liver failure, and currently it 

is estimated to be the most common cause of cryptogenic cirrhosis
(3)

. Despite its high prevalence, the 

pathogenesis of this disorder is not well understood. It has been suggested that Fatty liver is the result 

of an intracellular accumulation of triglycerides because of increased uptake of free fatty acids and de 

novo liponeogenesis in the hepatocytes. At the same time, there is reduction in the hepatic secretion of 

very low density lipoproteins. The liver damage consists of cellular necrosis and inflammation, and these 
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disorders result from increase in mitochondrial oxidative stress on triglycerides with the consequential 

generation of free radicals and peroxisomes 
(1-4)

. Obesity is a potential cause of serious liver injury in 

patients with cryptogenic cirrhosis in whom obesity was found in 47% of the cases 
(5)

. Most cases of 

NASH appear to have multifactor pathogenesis 
(6)

. Steatotohepatitis results from an injurious process 

superimposed on a fatty liver. In this concept, hepatic steatosis is the setting for NASH, inevitably 

leading to this form of inflammatory progressive liver disease
 (7)

 Experimental studies have focused on 

biochemical processes that reduce oxygen to reactive oxygen species; these can potentially damage 

tissues by the process of oxidative stress
(8)

. Oxidative stress also increases expression of cellular 

adhesion molecules and secretion of chemokines and cytokines, thereby initiating the recruitment of a 

hepatic inflammatory response. Inflammation may be secondary to oxidative stress or injury, or 

opposed to the possible primary role of “biochemical oxidative stress”; the inflammatory response 

may be the primary mediator of liver cell injury in steatohepatitis. The precise trigger that sets off 

injury and inflammation against this background of oxidizing fatty acid excess and the mechanisms 

that perpetuate steatohepatitis and fibro genesis are less clear. The hepatic inflammatory response is 

the most plausible pathogenic process
 (9)

. Tumor necrosis factor α (TNF-α) plays central role in both 

pro-inflammatory and apoptotic responses to endotoxin; this cytokine can transduce its signal by 

binding to one of two cellular receptors: type I (p55) and type II (p75). Several mechanisms may 

increase TNF production during steatohepatitis in obese patients:  Adipose tissue itself is an important 

source of TNF-α and obesity increases the sensitivity to endotoxin liver injury 
(10).

This is a favored 

mechanism in alcoholic hepatitis in which gut-derived endotoxin appears to incite necro-inflammatory 

change, even in the absence of the hemochromatosis gene mutation CYP2E1 
(11)

.In various rodent 

models of uncomplicated hepatic steatosis, administration of endotoxin provokes liver inflammation 

with focal hepatocyte injury, probably by releasing a shower of TNF-α from Kupffer cells, 

macrophages, and other cell types
(12)

 Until now, it has been unclear if these experimental findings have 

any relevance to the pathogenesis of NASH in the human liver. The aim of this study was to analyze 

the pathogenic role of the TNF-α system in the development of NASH in a series of obese patients 

(with and without NASH), and to asses if this over expression of mRNA TNF-α and their mRNA 

receptors( p55 and p75) are associated with the most advanced cases of NASH. 

SUBJECTS AND METHODS 

Study Design:  

 The study was made up of 50 adult patients (44women and 6 men) with the diagnosis of 

obesity, with  mean body mass index (BMI) of 47.8 ± 5.2 kg/m2   (Fig. 1). The mean age was 39.5 ± 

10.0 years (range, 20-60 years). Data were collected prospectively in all patients. The patients were 

subjected to complete history and physical examination and considered for inclusion in this study if 

they met the following criteria:  

1) no current excessive drinking as defined by an average daily consumption of alcohol 20 g for 

women and 30 g for men; no history of excessive drinking for a period longer than 2 years at any time 

in the past 20 years. 

2) Available liver tissue specimen; and available peripheral adipose tissue. 

3) No evidence of drug-induced liver disease, and no evidence of drug-induced liver injury on liver 

biopsy; No long-term consumption of corticosteroids, amiodarone, tamoxifen, or tetracycline.  
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 4) seronegativity for hepatitis B surface antigen, hepatitis delta antigen (HDAg), hepatitis delta 

antibodies (anti-HD), antibodies to hepatitis C virus (HCV), HCV RNA, and antibodies to human 

immunodeficiency virus; This is to exclude, viral hepatitis. 

 5) Negative testing for antinuclear, anti-smooth muscle actin, anti–liver-kidney microsome, and anti-

mitochondrial antibodies; to exclude autoimmune hepatitis, primary biliary cirrhosis, 

hemochromatosis, Wilson’s disease, or α1-antitrypsin deficiency;  

 6)None of the patients had signs of hepatic complications, heart failure, organic renal disease, 

associated autoimmune conditions, cancer, or any other major disease. 

 

Groupe Ι                               Groupe II                                       Groupe III  

15 NASH patients             20 NASH patients                      internal control 

with liver fibrosis            without significant 

                                             Liver fibrosis  

FIG. 1. The study population comprised 50 adult patients with the diagnosis of morbid obesity, mean BMI 

of 47.8. Histological evidence of NASH was found in 35 patients (70%). The other 15 patients had 

normal liver histology or only simple steatosis without any grading of inflammation or fibrosis. 

These patients were considered internal controls. 

 The BMI was calculated as the actual body weight relative to the square of the body height 

(kg/m2). Informed written consent was obtained from all subjects before the study. This study was 

performed in accordance with The Tropical Medicine Department, Kasr Elaini Cairo University 

Hospital. 
Biochemical analysis and serologic assays 

Plasma concentrations of alanine transaminase (ALT), aspartate transaminase (AST), γ-

glutamyl transferase (GGT), total bilirubin, alkaline phosphatase, glucose, creatinine, cholesterol, 

triglyceride, albumin, and total protein levels were measured with standard clinical automatic 

analyzer. Auto antibodies were detected by indirect immunofluorescence. Commercially available 

enzyme immunoassays were used for the detection of HBsAg, hepatitis B e antigen, hepatitis B e 

antibodies, hepatitis B core antibodies (Abbott Laboratories, North Chicago IL), HDAg, anti-HD total, 

anti-HD IgM (Sorin Biomedica, Sallugia, Italy), and anti–human immunodeficiency virus 1 and 2 

(Enzygnost anti HIV 1 +2, Boehringer Mannheim, Germany). Anti-HCV was tested by a third-

generation enzyme immunoassay (Abbott Laboratories). All samples were further examined in a 4-

RIBA assay (Ortho Diagnostic System, Raritan, NJ). These tests were performed according to the 

manufacturers’ instructions. Serum HCV RNA was detected by qualitative reverse-transcriptase 

polymerase chain reaction (RT-PCR) as previously described.  

50 obese persons 

 

     35 non alcoholic 

ssststeatohepatitis 

steatohepatitis                                                                                                                    

  Steatohepatitis patients                                                      

 

15 normal histology                                                                           

  Steatohepatitis 
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Determination of mRNA Levels; 

 Total RNA was extracted from frozen liver and periphery adipose tissue by the acid 

guanidinium phenol chloroform method using Trizol reagent (GIBCO BRL, Gaithersburg, MD), 

according to the manufacturer’s instructions; this protocol is based on the method described by 

Chomczynski and Sacchi 
(13)

. Quantification of total RNA was performed spectrophotometrically. 

  The expression of TNF-α mRNA, p55-TNF receptor mRNA, p75-TNF receptor mRNA, and 

β-actin mRNA was determined by RT-PCR of total RNA. Total cellular RNA was reverse transcribed 

using Moloney murine leukemia virus reverse transcriptase (GIBCO BRL). One microgram of total 

RNA was pre incubated for 5 minutes at 70C°, and was added to 100 U of reverse transcriptase, 1X of 

reverse transcriptase buffer (250 mmol/L Tris-HCL [pH 8.3], 375 mmol/L KCL,and15 mmol/L 

MgCL2), 10 mmol/L dithiothreitol, 2.5 µmol/L random primer (GIBCO BRL),0.5 mmol/L dNTPs 

(Roche Diagnostics, Mannheim, Germany), and 20 U RNAse (GIBCO BRL), in a total volume of 20 

µL. The reaction mixture was incubated for 10 minutes at 25C° and 50 minutes at 42C°, and was 

stopped by denaturing the enzyme at 99C°. Blank reactions with no RNA were performed in all 

experiments. Aliquots of 3 µL of synthesized cDNA were added to 27 µL of PCR mix containing 1.25 

U of BioTaq DNA Polymerase (BIOLINE, London, UK), PCR buffer (10X NH4) 1.5 mmol/L Cl2Mg, 

0.2 mmol/L dNTPs (Roche Diagnostics), and 0.4 µmol/L sense primers and 0.4 µmol/L antisense 

primers. PCR amplification of a fragment of β-actin cDNA (using 3 µL of the cDNA pool) was also 

performed as internal control for each sample; in this case, 0.3 µmol/L sense primers and 0.3 µmol/L 

antisense primers were added.  The amplification was initiated by 5 minutes of denaturation at 94C° 

for 1 cycle, followed by 35 cycles (94C°, 59C°, and 72C°; 1 minute each step) for TNF-α cDNA; 35 

cycles (94°C, 60C°, and 72C°; 40 sec, each step) for TNFR-p55 cDNA, 33 cycles (94C°, 55C°, and 

72C°; 40 sec each step) for TNFR-p75 cDNA, and 20 cycles (94C°, 55°C, and 72C°; 1 minute each 

step) for β-actin cDNA. After the last cycle of amplification, samples were incubated for 7 minutes at 

72C°, using a Gene Amp. PCR system 2400 DNA Thermal Cycler (Perkin Elmer Cetus). Primers used 

to amplify these gene products under study are shown in (Table 1). 

The amplified gene products were electrophoresed in 1% agarose gel and visualized by UVlight 

illumination using ethidium bromide staining (Fig. 2). 

TABLE 1. Oligonucleotides Used in This Study 

Oligonucleotides for TNF-α cDNA (360-bp fragment): 

P1: 5_-GTCAGATCATCTTCTCGAACC-3_ 

P2: 5_-CAGATAGATGGGCTCATACC-3_ 

Oligonucleotides for β-actin cDNA (314-bp fragment): 

P3: 5_-TCTACAATGAGCTGCGTGTG-3_ 

P4: 5_-GGTGAGGATCTTCATGAGGT-3_ 

Oligonucleotides for TNFR-p55 cDNA (540-bp fragment): 

P5: 5_-GTGCTGTTGCCCCTGGTCAT-3_ 

P6: 5_-TTCTGCAGCTCCAGCCG-3_ 

Oligonucleotides for TNFR-p75 cDNA (398-bp fragment): 

P7: 5_-ATCAGACGTGGTGTGCAAG-3_ 

P8: 5_-GGGTCATGATGACACAGTTCA-3_ 
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FIG. 2. Agarose gel electrophoresis patterns of the TNFα receptors 

 R1 (p55) and R2 (p75) in liver tissue. (A) TNF receptor R1 (p55).  (B) TNF receptor R2 (p75) 540 bp: 

amplicon of TNFR1 cDNA; 398 bp: amplicon of TNFR2 cDNA; 314 bp: amplicon of β–actin cDNA. Semi 

quantitative PCR results were generated by grading a ratio between the densitometry results of the target 

cytokine and the housekeeping enzyme β–actin. 

Densitometric assessment of PCR products was performed using a monochrome camera with 

image sensor and the corresponding commercially available enhanced system software, BIORAD. 

Semi quantitative PCR results were generated by grading a ratio between the densitometry results of 

the target cytokine and the housekeeping enzyme β-actin.  

Histological Assessment 

 Liver biopsy was obtained with Tru-Cut biopsy needles. One third of the sample was 

immediately frozen in liquid nitrogen and stored at -80C°, until the extraction of the RNA was 

conducted. The remainder was used for the histological study. Samples of periphery white adipose 

tissue were obtained through surgical intervention; an incision biopsy was performed in the post 

absorptive state under local anesthesia from the lower abdominal wall, and 5-10 g of fat was obtained, 

were frozen in liquid nitrogen, and stored at -80C°. A single pathologist (M.D.) blinded to the clinical 

and laboratory data assessed liver histology. The biopsies were processed routinely, cut at 4-µm 

thickness, and stained with hematoxylin-eosin. Tissue specimens were fixed with 10% neutral 

formalin and embedded in paraffin. 

Definition of NASH: 

 NASH was defined by the presence of steatosis as well as lobular and/or portal inflammation 

with or without fibrosis, once well-identified causes of liver disease were ruled out. The grading and 

the staining of the histological lesions in NASH patients followed the scheme proposed by Brunt et al 
(14, 15)

 Liver fibrosis (staining through Masson’s tricromico) was assessed semi quantitatively on a scale 

of 0-4: F0, absent; F1, portal fibrosis with no fibrosis beyond the portal tracts; F2, portal fibrosis with 

few septa; F3, portal fibrosis with numerous septa; and F4, cirrhosis. Variability of this classification 

(for fibrosis) has already been assessed and show β-actin to be high. The hepatic steatosis was graded 

by semi quantitative method (0 = no steatosis, 1 = 0%-10% hepatocytes with steatosis, 2 = 10%-30% 

hepatocytes with steatosis, 3 = more than 30% of hepatocytes with steatosis). Necro-inflammatory 

activity was defined as the presence of lobular necrosis (including ballooning degeneration) and/or 

piecemeal necrosis associated with inflammatory (lymphocytic) infiltrate. The presence of the 

following features was noted: Mallory bodies, and neutrophilic infiltrate, iron deposits, biliary lesions, 
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and vascular lesions. The diagnosis of NASH was established by the combined presence of pericentral 

macrovesicular steatosis, hepatocyte injury and necrosis, mixed inflammatory infiltration, and/or 

variable degrees of fibrosis.Figure 3 is an example of histological findings in NASH. 

  

Fig. 3: Left: Histological features of fibrosis in nonalcoholic steatohepatitis (NASH). Trichrome stain of 

liver demonstrating macrovesicular steatosis and fibrosis, most prominent in zone 3 near the 

central vein (CV) of the hepatic lobule. Typically early fibrosis is pericellular and 

perisinusoidal, giving the appearance of “chickenwire.Right: Histologic features of necrotic 

inflammation in NASH. Hematoxylin and eosin stain of liver with injured ballooned 

hepatocytes (B) and a mild neutrophilic infiltrate (N). Aggregations of Mallory’s hyaline 

(MH) comprised of eosinophilic cytoskeleton filaments are also observed. 

Statistical Methods 

 Data were expressed as mean ± SD. Differences between groups were analyzed for statistical 

significance using the Student t test, 1-way ANOVA, followed by the post hoc Fisher test, or ANOVA 

when appropriate. NASH was treated as a categorical variable, being either absent or present. 

Additionally, liver fibrosis and the intensity of liver inflammation were treated as categorical 

variables, being either absent (F0) or present (F1, F2, F3). Quantitative variables were tested by the 2-

sample t test or by Mann- Whitney tests. Categorical variables were tested by the χ2 test and the 2-

tailed Fisher exact test. Pearson’s correlation coefficients were evaluated by the Student test. The 

statistical software used was SPSS ver. 7.5. P < .05 was considered significant. 

RESULTS  

Clinical, Biochemical, Histological, and Laboratory Data of NASH Patients are listed in Table 

2. Alcohol consumption was absent in all patients. None of the patients had ascites detected by 

ultrasonography or peripheral edema. Abnormal liver function tests were observed in 14 patients 

(28%). Nineteen (38%) patients had one or more associated-diseases: 19 patients (38%) had fasting 

serum blood sugar levels of >6.1 mmol/L on repeated testing, and 19 patients (38%) had persistently 

elevated fasting serum triglyceride levels (>1.7 mmol). The prevalence of hyperlipidemia, defined as 

cholesterol >5.5 mmol/L, was 21.5% (11 patients). Liver function tests (AST, ALT, GGT, and total 

bilirubin) were entirely normal in 25 patients (50%). The serum ALT was elevated in 14 subjects (9 

with NASH and 5 without NASH). These data are shown in Table 2. 
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 Table (2) Demographic, Clinical and Laboratory Data of Study groups 

Variable Mean±SD (range) Number with 

Abnormal values 

(%) 

Age(range) 41.9± 10.8(20-60) - 

BMI 47.8±5.2(36-64) 50(100) 

AST(IU/L) 28.6±16.3(8-94) 14(28) 

ALT(IU/L) 40.8±33.8(8-!56)  10(20) 

GGT(IU/L) 54.0±59.3(15.3) 15(30) 

Alkaline phosphatase(IU/L) 109.1±58.6(19-268) 7(14) 

Total bilirubin (mg %) 0.56±0.30 (0.2-1.7) 5 (10) 

Ferritin (ng/ml) 88.4±79.7(3-383) 6(12) 

Total saturation index (%) 15.4±10.9(2-43) 0(0) 

Bound leptin 48.7±21.3 (15-84) 50(100) 

Cholesterol (mg %) 192.1±71.6 (112-578) 40(80) 

Triglycerides (mg %) 177±300 (45-2038) 22 (44) 

Creatinine (mg %) 0.86 ±0.15 (0.6-1.3) 0(0) 

Note; The study population comprised 50 adult patients .All of them fulfilled inclusion criteria and none 

had signs of liver complications. Alcohol consumption was absent in all patients. 

Liver histology was available in all cases. Histological evidence of NASH was found in 35 

patients (70%). The other 15 patients had normal liver histology or only simple steatosis without any 

degree of inflammation or fibrosis; these patients were considered internal controls (Fig. 1).Regarding 

the stage of fibrosis, only 16 patients had significant fibrosis: in 12 patients, the degree of liver fibrosis 

was F1 (8 cases) or F2 (4 cases), and only 3 NASH patients showed liver-biopsy portal fibrosis with 

numerous septa (F3); the other 20 patients showed no evidence of fibrosis at liver biopsy. Hepatic 

steatosis was present in 45 patients (90%) and no or insignificant steatosis (<10% of hepatocytes) was 

present in the rest of the patients; massive steatosis (>30%) was present in 12 cases (24%). Necro-

inflammatory activity was present in all NASH patients (35 cases); it was mild in 20 patients (57%) 

and moderate to severe in 15 (43%). 

TNF-α mRNA Expression in Liver and Adipose Tissues 

 TNF-α mRNA was expressed in all liver tissue specimens. The 50 patients studied were 

divided into two groups, in relation to the histological diagnosis of NASH: 35 patients with diagnostic 

criteria of NASH and 15 patients without histological lesions. The TNF-α mRNA expression in liver 

tissue was significantly higher in patients with NASH than in patients without histological data of 

NASH (0.65 ± 0.54 vs. 0.30 ± 0.32; P <.006). When the patients with NASH were further subdivided 

according to the presence or absence of fibrosis, semi quantitative PCR (ratio mRNA TNFα/mRNA β-

actin) demonstrates grade-dependent expression with a maximum for mRNA TNFα expression in F3 

fibrosis (0.83 ± 0.35). The median of the mRNA expression of TNFα was 0.24 ± 0.21, 0.42 ± 0.29, 

and 0.53 ± 0.35 for fibrosis F0, F1, and F2, respectively. This semi quantitative PCR also revealed 

significant enhancement in the mRNA expression of TNF-α in the liver of NASH patients with liver 
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inflammation as compared with patients without inflammation (liver: 0.75 ± 0.62 vs. 0.43 ± 0.36; P < 

.05). Interestingly, the expression of the mRNA TNF-α was higher in the NASH patients with diabetes 

mellitus than in those without it (P < .06). No significant correlation was found between mRNA TNF-

α and any other demographic, clinical, and / or laboratory data. Results are shown in Table 3. The 

level of TNF-α mRNA expression was strikingly elevated in adipose tissues obtained from NASH 

patients compared with non-NASH obese patients. When normalized and semi quantified to the β-

actin mRNA present in each adipose tissue sample, a 2-fold increase was observed in the amount of 

TNF-α mRNA in the NASH group (0.43 ± 0.45 vs. 0.26 ±0.22; P <.018) ( table 3). This mRNA 

expression of TNF-α in adipose tissue was significantly higher in NASH patients with inflammation 

than NASH patients without inflammation (0.54 ± 0.44 vs. 0.25 ± 0.23; P <.03). There was close 

correlation between the expression of mRNA TNF-α in liver tissue and its counterparts in adipose 

tissue (P <.03, 2-way Spearman correlation). 

TNFR1 (p55)-Receptor–Specific mRNA in Liver and Adipose Tissues 

Analysis of PCR amplification in liver tissue showed significantly enhanced mRNA 

expression of the p55-TNF receptor of patients with NASH as compared with patients without NASH 

(2.94±1.71 vs. 1.46±1.27; P<.04). The mRNA expression of p55-TNF receptor in NASH patients with 

inflammation was significantly higher than in the obese patients without inflammation (2.56 ± 2.01 vs. 

1.52 ± 1.07; P <.027). However, we did not find significant differences between patients with and 

without fibrosis in the TNF-receptor–specific RNA expression. There was strong correlation between 

the gene expression of mRNA TNF receptor p55 and the mRNA TNF-α (r = .95; P < .01; Spearman 

rank correlation) in liver tissue specimens of patients with NASH. Results are shown in Table 3. 

Moreover, close correlation between mRNA p55 expression and mRNA TNF-α expression in adipose 

tissue (P < .02) was found. TNF-α mRNA was expressed in all adipose tissue specimens. (Figure 4) 

Table (3) Gene expression of TNFα and TNFR1 (p55) in liver tissue 

 NASH patients n=35 Normal liver n=15 P 

value 

TNFα messenger RNA 0.65± 0.54 0.30±0.32 < 

0.006 

TNFα messenger RNA 

related to fibrosis 

F0      F1 F2 F3 

0.24±0.21      0.42±0.29     0.53±0.33   

0.83±0.35  

 <0.018 

TNFα messenger RNA 

related to inflammation 

inflammation No inflammation 

0.75±0.62                          0.43±0.36 

 <0.05 

TNFR1 messenger RNA 2.94±1.71 1.46±1.27 <0.04 

TNFR1 messenger RNA 

related to inflammation  

inflammation No inflammation 

2.056±2.01                         1.52±1.07 

 <0.027 
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1 2 

Fig. (4) Expression of TNFα mRNA in adipose tissue detected by RT-PCR. 

                                                 1) TNFα.360 bp.   2) DNA ladder. 

 TNFR2 (p75)-Receptor–Specific mRNA in Liver and Adipose Tissues 

  Analysis of PCR amplification in liver tissue showed similar mRNA expression of the p75-

TNF receptor of patients with NASH compared with patients without NASH (P not significant [NS]). 

The mRNA expression of p75-TNF receptor in NASH patients with inflammation was similar to that 

in the obese patients without inflammation (P NS).Moreover; we did not find significant differences 

between patients with and without fibrosis for TNF p75-receptor–specific RNA expression. Indeed, 

there was no correlation between the gene expression of mRNA TNF receptor p75, the mRNA TNF 

receptor p55, and the mRNA  

TNF-α (r =0.1; P NS) in liver tissue and adipose tissue (P NS) of NASH patients. 

DISCUSSION 

The clinical status of NASH varies from an asymptomatic, indolent course to an advanced 

liver disease and its regular symptoms 
(.3, 5, 7, 16, and 17)

. In our series, the majority of obese patients 

studied (70%) had histological findings of NASH, and 57% of them had an abnormal stage of fibrosis; 

however, only few patients showed portal fibrosis with numerous septa. The relatively low prevalence 

of moderate to severe fibrosis in this study may result from the inclusion of all obese patients, and not 

only of those with elevated liver enzyme levels 
(18, 19)

. One of the major findings of the current study 

was an over expression of mRNA of TNF-α in NASH patients compared with an obese group of 

similar age without NASH. This study documented the over expression of TNF-α in liver and in 

adipose tissues. Moreover, this increase of mRNA TNF-α was higher in patients with more advanced 

degree of fibrosis and with higher necro-inflammatory infiltrate. The role of TNF-α in the 

pathogenesis of NASH in obese patients has been previously suggested by some authors who have 

studied the problem from different points: 

 1) Some experimental data favored a role for endotoxin-mediated cytokine release in the 

development of liver damage in NASH; Yang et al 
(10)

 showed that obese mice with severe steatosis 

have much more sensitivity to bacterial endotoxin than lean ones. They also revealed that liver injury 

appeared to be mediated by both TNF-α and interferon gamma. 2) Lin et al 
(20)

 found increased levels 

of circulating TNF-α in obese mice and its relationship with the liver damage. 3) Hepatic expression of 

TNF-α is also increased in alcohol-induced fatty liver disease, which closely resembles obesity-related 

hepatic steatosis
(21)

 Indeed, another group reported that TNF-receptor α deficient mice are completely 

protected from steatohepatitis induced by alcohol, demonstrating the importance of TNF-α at the 

inflammatory stage of fatty liver disease
(22)

. Moreover, obesity-induced fatty livers are rarely 
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vulnerable to TNF-α–mediated injury (
10

). 4) In various rodent models of uncomplicated hepatic 

steatosis, administration of endotoxin provokes liver inflammation with focal hepatocyte injury, 

probably by releasing a shower of TNF-α from Kupffer cells, macrophages, and other cell types 
(23)

.Furthermore, serum TNF-α levels were significantly increased in the NASH group compared with 

controls 
(23)

. 5) Report of Lin et al. suggested that metformin reverses fatty liver disease in obese 

leptin-deficient mice by a mechanism that involves inhibited hepatic expression of TNF-α and TNFα 

inducible factors that promote hepatic lipid accumulation and adenosine triphosphate depletion 
(21)

. 6) 

Finally, even if further work confirms that TNF-α is necessary for steatohepatitis, TNF-α is unlikely to 

be the sole cause of that liver disease, because it cannot kill healthy hepatocytes 
(24)

. We agree that 

increased TNF-α is not sufficient to cause NASH; however, the strong correlation between necro-

inflammatory activity and fibrosis score implies a role for inflammatory mediators in fibrogenesis. 

However, this study shows an enhanced intrahepatic mRNA TNF-α production in NASH. The 

contribution of our study enables the establishment of the role of TNF-α in the pathogenesis of NASH, 

especially considering that our control group made up of patients with the same sex, age, and obesity 

levels but without NASH, showed no over expression of this cytokine. Therefore, the increase of TNF-

α is related to NASH, not to obesity. Potential sources of cytokines, such as TNF-α, are macrophages 

and activated T lymphocytes infiltrating the liver tissue of NASH patients. Considerable evidence 

already exists demonstrating that endotoxin can induce steatohepatitis, mediated chiefly via the 

cytokine, TNF-α. In addition, endotoxin- induced stimulation of Kupffer cells has been proposed to be 

an important initiating event leading to the production of pro-inflammatory cytokines and oxygen free 

radicals in alcoholic liver disease, which shares histological similarities with NASH 
(7, 12, and 17)

. On the 

other hand, Yang et al 
(10)

 suggested that systemic endotoxinemia contributes to TNF-α production and 

steatohepatitis in genetically obese rats. Wigg et al 
(24)

 found that patients with NASH have higher 

prevalence of small-intestinal bacterial overgrowth, the potential source of higher endotoxinemia 

levels. Previous studies are unequivocal in demonstrating that liver injury secondary to 

lipopolysccharides (LPS) is exclusively dependent on secreted TNF-α signaling through the p55 

receptor, and in revealing that p75-receptor signaling appears to play no functional signal-transduction 

role; rather, it may serve as a decoy receptor 
(25)

. In this way, we have demonstrated the increased 

levels of mRNA of TNF receptor p55 (TNFR1) in the liver tissue of NASH patients, and the close 

relationship between mRNA TNF-α and mRNA TNFR1. Moreover, this expression of mRNA TNFR1 

was also related to the grading and the stating of NASH. However, the levels of mRNA TNFR2 in the 

liver tissue were similar in obese patients with and without NASH; indeed, the expression of TNFR2 

was not correlated to TNFR1. Finally, no correlation was found between TNFR2 mRNA and TNF-α 

mRNA. These data suggest that liver injury may be mediated on secreted TNF-α signaling through the 

p55 receptor. Finally, a modern view of adipose tissue would include a diverse range of signals 

emanating from this tissue, such as leptin, TNF-α, and interleukin-6 
(11)

. , This tissue is a significant 

source of endogenous TNF-α production, and its expression is elevated in most rodent models of 

obesity and implicated in human obesity 
(26)

. However, no previous works have analyzed the 

expression of mRNA TNFα and the significance of this expression in NASH. In this study, we 

demonstrated that adipose tissue of severely obese patients expresses elevated levels of TNF-α 

mRNA; these data have been previously described 
(27)

 Moreover, this study analyzed the level of TNF-

α mRNA in NASH patients, and demonstrated an increase in the patients compared with subjects with 

the same grade of obesity but without histological data of NASH. These data suggest a role of TNF 
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production by the adipose tissue. However, the real contribution to the hepatic consequences of this 

elevation seen in NASH patients must be further explored. 

CONCLUSION 

In severely obese patients with NASH: there is over expression of TNF-α mRNA both in the 

liver and in adipose tissue. The levels of p55 TNF-α receptor mRNA are higher in the liver tissue of 

NASH patients; and , this over expression is more elevated in patients with higher necro-inflammatory 

infiltrate and with more advanced fibrosis stages, suggesting the involvement of TNFα system in the 

pathogenesis of NASH. 

ACKNOWLEDGMENT 

The authors are greatly indebted to Prof. Dr. Hanaa M.Abd-Elkader, Head of the histology 

department, Faculty of Medicine, Cairo University for valuable assessment and pathological 

classification of the liver biopsies. We are also, so grateful to Prof. Dr.Hasan Soliman, Prof. Of 

vascular surgery, Faculty of Medicine, Cairo University for performing the incision biopsies for 

peripheral adipose tissue. 

REFERENCES  

Farrell GC, and Larter CZ. (2008), Nonalcoholic fatty liver disease: from steatosis to cirrhosis. 

Hepatology; 43: S99-S112 

 2. Falck-Ytter Y, Younossi ZM, Marchesini G, and McCullough AJ.( 2006), Clinical features and 

natural history  of nonalcoholic steatosis syndromes. Semin. L liver. Dis; 21:17-26. 

3.AnguloP.GI.(2007),epidemiology:nonalcoholicfatty liver disease.Aliment.Pharmacol.Ther;25:883–

889. 

4. McCullough AJ. (2006): Pathophysiology of non alcoholic steatohepatitis. J.Clin.Gastroenterol; 

40:S17-S29   

5. Caldwell SH, Oelsner DH, Iezzoni JC, Hespenheide EE, Battle EH, and Driscoll CJ. (2005), 

cryptogenic cirrhosis: clinical characterization and risk factors for underlying disease. 

HEPATOLOGY; 29:664-669. 

6. Chitturi S, and FarrellGC.(2008),Etiopathogenesis of nonalcoholic steatohepatitis. 

Semin.Liver.Dis,21:27-41. 

7. Garcıa-MonzoC, Martın-Perez E, L Iacono O, Fernandez-Bermejo M, Majano PL, Apolinario A, 

Larranaga E, et al. (2008), Characterization of pathogenic and prognostic factors of 

nonalcoholic steatohepatitis associated with obesity. J. Hepatol; 33:716-724. 

8. Pessayre D, Fromenty B, and Mansouri A. (2007), mitochondrial injury in steatohepatitis. Eur J 

Gastroenterol. Hepatol; 16: 1095-1105  

9. Caldwell SH, Swerdlow RH, Khan EM, Iezzoni JC, Hespenheide EE, Parks JK, and Parker WD Jr. 

(2007), Mitochondrial abnormalities in non-alcoholic steatohepatitis. J. Hepatol; 31:430-434. 

10. Yang SQ, Lin HZ, Lane MD, Clemens M, and Diehl AM. (2007), Obesity increases sensitivity to 

endotoxin liver injury: implications for the pathogenesis of steatohepatitis. Proc. Natl. Acad. 

Sci. U S A; 94:2557-2562. 

11. Diez Ruiz A, Santos Perez JL, L pez Martinez G, Gonzalez Calvin J, and Gil Extremera B, (2004), 

TNF, interleukin-1and interleukin-6in alcoholic cirrhosis. .AlcoholAlcohol; 28:319-323. 

Fayka
Text Box
389



2nd International Conference on Radiation Sciences and Applications, 28/3 - 1/4/2010 

341 

 

12. Leist M, Gantner F, BohlingerI, Germann PG, and Tiegs G. (2004), Murine hepatocyte apoptosis 

induced in vitro and in vivo by TNF-alpha requires transcriptional arrest. J. Immunol; 

153:1778-1788. 

13. Chomczynski P, and Sacchi V. (1999); Single step method of RNA isolation by acid guanidium 

thiocynate-phenol-chloroform extraction. Anal. Biochem 162:156-159. 

14. Brunt EM, Janney CG, Di Bisceglie AM, Neuschwander-Tetri BA, and Bacon BR(2004), 

Nonalcoholic steatohepatitis: a proposal for grading and staging the histological lesions.Am.J. 

Gastroenterol; 94:2467-2474. 

15.Younossi ZM,GramlichT,Liu C,Matteoni C, Petrelli M, Goldblum J, Rybicki L, et al.(2006), 

Nonalcoholic fatty liver disease: assessment of variability in pathologic interpretations. Mod 

Pathol; 11:560-565 

16. Day CP, and James OF. (2007) Hepatic steatosis: innocent bystander or guilty party? 

HEPATOLOGY; 27:1463-1466. 

17.Matteoni CA, Younossi ZM, Gramlich T, Boparai N, Liu YC, and McCullough AJ.(2005) 

Nonalcoholic fatty liver disease: a spectrum of clinical and pathological severity. 

Gastroenterology; 116:1413-1419. 

18. Ratziu V, Giral P, Charlotte F, Bruckert E, Thibault V, Theodorou I et al. (2006) Liver fibrosis in 

overweight patients. Gastroenterology.; 118:1117- 1123. 

19. Powell EE, Cooksley WG, Hanson R, Searle J, Halliday JW,and Powell LW. (2008) The natural 

history of nonalcoholic steatohepatitis: a follow-up study of forty-two patients for up to 21 

years. HEPATOLOGY; 11:74-80. 

20. Lin HZ, Yang SQ, Chuckaree C, Kuhajda F, Ronnet G, and Diehl AM.( 2005 ); Metformin 

reverses fatty liver disease in obese, leptin-deficient mice. Nat. Med .9:998-1003. 

21. Lin HZ, Yang SQ, Zeldin G, and Diehl AM. (2005) Chronic ethanol consumption induces the 

production of TNFα and related cytokines in liver and adipose tissue. Alcohol. Clin. Exp. Res; 

22(Suppl 5):231S-237S. 

 22. Iimuro Y, Gallucci RM, Luster MI, Kono H,and Thurman RG.(2006); Antibodies to tumor 

necrosis factor alpha attenuate hepatic necrosis and inflammation caused by chronic exposure 

to ethanol in the rat. HEPATOLOGY 6: 1530-1537. 

23. Grell M, Zimmermann G, Gottfried E, Chen C-M, Grunwald U, Huang DCS, Lee Y-HW, et al. 

(2006) Induction of cell death by (TNF) receptor 2, CD40 and CD30: a role for TNF-R1 

activation by endogenous membrane-anchored TNF. EMBO. J; 18:3034-3043. 

24. Wigg AJ, Roberts-Thomson IC, Dymock RB, McCarthy PJ, Grose RH, and Cummins AG.( 2006); 

The role of small intestinal bacterial overgrowth, intestinal permeability, endotoxinemia, and 

TNFα in the pathogenesis of non-alcoholic steatohepatitis. Gut 48:206-211. 

25. Naveau S, Emilie D, Balian A, Grangeot-Keros L, Borotto E, Portier A, Giraud V, et al.( 2006) 

Plasma levels of soluble TNF receptors p55 and p75 in patients with alcoholic liver disease of 

increasing severity. J. Hepatol; 5:778-784. 

26. Nowak M, Gaines GC, Rosenberg J, Minter R, Bahjat R, Rectenwald J, Macckay SLD, et 

al(2008). LPS-induced liver injury in D-galactosamine–sensitized mice requires secreted 

TNF-α and the TNF-p55 receptor. Am. J. Physiol; 278:R1202-R1209. 

Fayka
Text Box
391



2nd International Conference on Radiation Sciences and Applications, 28/3 - 1/4/2010 

342 

 

27. Hotamisligil GS, Arner P, Caro JF, Atkinson RL,and Spiegelmen BM. (2008) Increased adipose 

tissue expression of TNFα- in human obesity and insulin resistance J.Clin.Invest; 95:2409- 

2415. 

 

Fayka
Text Box
382



 

 

     المؤتمر الدولي الثاني للعلوم اإلشعاعية وتطبيقاتها
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ب )التعبير الجينً لمعامل تحلل األورام ألفا و مستقبالته  لدي مرضً ألتهاب الكبد الدهنً (7575وبوب5555ب )التعبير الجينً لمعامل تحلل األورام ألفا و مستقبالته    لدي مرضً ألتهاب الكبد الدهنً (

²  و أحمد عبد اللطيف أبى مديه¹سمية التابعً محمد سليمان
 

 

1 

2

 

انٓذف انشئيسٗ يٍ ْزِ انذساسح ْٕ .جايعح انقاْشج – كهيح انغة -أجشيد انذساسح تانرعأٌ يع قسى األيشاع انًرٕعُح

فٗ إحذاز إنرٓاب انكثذ انذُْٗ فٗ يشاحهّ انًخرهفح ٔ  ( 75 ٔ ب 55ب)ذحذيذ انذٔس انثاثٕنٕجٗ نًعايم ذحهم األٔساو أنفا ٔ يسرقثالذّ 

              .انرٗ ذثذأ يٍ يجشد ذشاكى انذٌْٕ انثالثيح فٗ خاليا  انكثذ ٔ ذضداد ذذسيجيا حرٗ ذؤدٖ إنٗ انرهييف انكثذٖ

انًرٕسظ ) سُح 60-2 0ٔ انزيٍ ذرشأح أعًاسْى تيٍ (  سجال6 سيذاخ 44ٔ) يٍ يشضٗ انسًُح50إشرًهد انذساسح

 :ذى ذقسيًٓا إنٗ يجًٕعريٍ ٔفقا نفحض عيُح انكثذ تاثٕنٕجيا. (²يرش/كجى6.2±47)ٔ كاٌ يرٕسظ يعايم كرهح انجسى (38.5±10

  ٔتًا 0-3يشيضا أثثد انفحض انثاثٕنٕجٗ نعيُح انكثذ ٔجٕد إنرٓاب انكثذ انذُْٗ فٗ يشاحهّ انًخرهفح يٍ 35(1)

  .يٍ عذد انحاالخ (%70)يًثم

يشيضا نى يثثد ٔجٕد أٖ َٕع أٔ دسجح يٍ األنرٓاب انكثذٖ انذُْٖٕ ْزِ أخزخ كًجًٕعح ضاتغح نهذساسح ٔ يًثم  15(2)

 .يٍ عذد انحاالخ(%30)عذدْى

 :ذى إجشاء انفحٕص انرانيح نجًيع انحاالخ

دساسح انراسيخ انًشضٗ ألسرثعاد ذعاعٗ أٔ إدياٌ انكحٕل كسثة نهًشع ٔ كزنك إسرثعاد إسرخذاو أٖ أدٔيح ذسثة  -1

 .انًشع

 .انفحض األكهيُيكٗ انشايم تًا يسرثعذ األسثاب األخشٖ نرهييف انكثذ -2

فيشٔط ,  (سٗ ٔتٗ  )إجشاء انفحٕص انًعًهيح ألسرثعاد ٔجٕد أسثاب يشضيح نرهييف انكثذ يثم األنرٓاب انفيشٔسٗ-3

 .انرهييف انًشاسٖ  األٔنٗ ٔ يرالصيح ٔيهسٌٕ,األسثاب انًُاعيح األخشٖ يثم انرٓاب انكثذانًُاعٗ  ,األيذص

دساسح انرعثيش انجيُٗ نًعايم ذحهم انٕساو أنفا ٔ يسرقثالذّ ٔ رنك ترقذيش كًيح انشَا انًشسم نكم يُٓى فٗ انُسيج انذُْٗ  -4

ٔ قذ أسرخذيُا فٗ رنك عشيقح انرٕطيف (تعذ أخز عيُح يٍ انكثذ)ٔ فٗ انُسيج انكثذٖ (تعذ أخز عيُح يٍ انُسيج انذُْٗ ذحد انجهذ)

 .انعكسٗ نهشَا ثى ذفاعم انثهًشج انًرسهسم

انرحهيم األحظائٗ نذساسح انعالقح تيٍ انرعثيش انجيُٗ نًعايم ذحهم األٔساو ٔ يسرقثالذّ يع شذج انًشع كًا ذثيُد يٍ  -5

 .انذساسح انثاثٕنٕجيح نعيُح انكثذ

 :ٔأثثرد انُرائج األذٗ

صيادج يعُٕيحٔاضحح فٗ انشَا انًشسم نًعايم ذحهم األٔساو أنفا فٗ كم يٍ انُسيج انكثذٖ ٔ فٗ انُسيج انذُْٗ انغشفٗ 1 -

 .ٔقذ إصدادخ َسثح األسذفاع كهًا صادخ دسجح انرهييف ٔ األنرٓاب.نذٖ انًشضٗ انًظاتيٍ تأنرٓاب انكثذ انذُْٗ

 يرًاثال فٗ 75تيًُا كاٌ يسرقثم يعايم ذحهم األٔساو ب  ,55صيادج يعُٕيح فٗ يسرقثم يعايم ذحهم األٔساو ب2 -

 . انًجًٕعريٍ

  إصدادخ كهًا صادخ شذج انًشع ؛ أٖ كهًا صادخ 55َسثح انضيادج فٗ انشَا نكم يٍ يعايم ذحهم انٕساو أنفا ٔيسرقثهّ ب - 3

ْٔكزا ذؤكذ ْزِ انُرائج األسذثاط انٕثيق تيٍ يعايم ذحهم األٔساو أنفا ٔ يسرقثالذّ ٔ انرغييشاخ انثاثٕنٕجيح .دسجح انرهييف ٔ األنرٓاب

 .انرٗ ذؤدٖ إنٗ حذٔز ٔ ذفاقى األنرٓاب انكثذٖ انذُْٗ 
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