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A B S T R A C T 
 
This study was carried out on 50 patients with nonalcoholic steatohepatitis (age from 50- 69 years), and 
10 healthy subjects (age from 50- 69 years) from Mansoura university hospitals and medical clinics. An 
informed consent from all patients was taken. Patients were subjected to history taking, full clinical 
examination; general and abdominal examination and abdominal ultrasonography. The aim of this work 
was to study the biochemical changes in non-alcoholic   steatohepatitis in geriatric patients on some 
inflammatory markers cytokines (IL2, IL6), immunoglobulin, antioxidant (NO, MAD, SOD and GSH), 
lipid profile and hepatic function enzymes in patient with NASH. The results of the present study 
showed that Liver functions and lipid metabolism were impaired in geriatric patient with NASH 
syndrome, Chronic inflammatory state was recorded in geriatric with NASH evidenced by significant 
elevation in IL2 , IL6 and IgA more a significant  increased formation of reactive oxygen species as a 
response which results in elevation of NO,MDA level and decrease in SOD and GSH. 
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1- I N T R O D U C T I O N 

onalcoholic fatty liver disease 
(NAFLD) is a leading cause of 
chronic liver disease and its 

incidence is rising worldwide). The term 
NAFLD is used to describe a wide spectrum 
of fatty liver changes ranging from simple 
steatosis, to non-alcoholic steatohepatitis 
(NASH) Although simple steatosis usually 
follows a benign course, steatohepatitis is 
prone to progress to hepatic fibrosis and 
cirrhosis leading to excess morbidity and 
mortality (Ekstedt  et al., 2006). Liver biopsy 
remains the gold standard for obtaining an 
accurate diagnosis of NASH, and 
differentiating NASH from simple steatosis. 
But, liver biopsy removes only about 
1/50,000th of the liver and carries substantial 
interpretation errors. Liver biopsy is an 
invasive procedure with certain unavoidable 
risks and complications. The imaging 
techniques (Ultrasonography, Computed 
Tomography, Magnetic Resonance) are less 

invasive diagnostic tools, but none of them 
are able to distinguish between liver steatosis 
and steatohepatitis (Wieckowska et al., 
2007).Therefore, the development of 
noninvasive simple, reproducible, and 
reliable biomarkers that can allow identifying 
patients with nonalcoholic steatohepatitis 
(NASH) among NAFLD patients are greatly 
needed. Among these biomarkers: Cytokines 
(IL2, IL6) & antioxidant (NO, MAD, SOD 
and GSH). 

2. MATERIAL AND METHODS: 

2.1 Patient: 

This study was carried out on 50 patients 
with NASH (age from 50- 69 years), and 10 
healthy subjects (age from 50- 69 years) 
from Mansoura University Hospitals and 
Medical Clinics. An informed consent from 
all patients was taken. Patients were 
subjected to history taking, full clinical 
examination; general and abdominal 
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examination and abdominal 
ultrasonography.  

2.2. Study design: 

    Subjects were divided into 2 main groups: 
• Group I: 10 normal subjects (50- 69 

years) served as control group. 
• Group II: 50 old patients (50- 69 years) 

with NASH (diagnosed by ultrasound 
and liver biopsy) served as study group.  

2.3. Blood samples collection and 
preparation: 

Blood samples were collected in vacutainer 
blood collection tubes (7 ml) from each 
patient and control case and immediately 
after clotting of blood, the tubes were 
centrifuged at 300 rpm for 20 minutes at 
room temperature to collect the serum, then 
the sera were divided into aliquots to 
estimate the following 
parameterscytokines: (IL2, IL6), 
Immnoglobilin, Antioxidant (NO, MAD, 
SOD, GSH), Lipid profile and Hepatic 
function enzymes in patient with NASH. 

3. RESULTS: 

Data revealed significant elevations in 
serum AST, ALT, bilirubin and gamma 
glutamyl transaminase and significant 
increase in geriatric with NASH syndrome 
compared to control group. The significant 
elevations in liver enzymes were not 
marked but 2 folds as in AST and 3 folds as 
in ALT and 2 folds in γGT. Also, the 
elevation in serum bilirubin and decrease in 
serum albumin was not marked. This was 
associated with significant elevation in total 
cholesterol, triglycerides and LDL, and non 
significant decrease in HDL in geriatric 
patient with NASH compared to control 
persons.  
All possible correlations between liver 
enzymes (AST and ALT) and other 
different studied parameters are mentioned 
in table 2. There was a strong positive 
correlation between liver enzymes (ALT 
and AST) and serum cholesterol, 
triglycerides, and low density lipoprotein 

(LDL). However, there was no significant 
correlation between liver enzymes and high 
density lipoprotein (HDL).IgA only of 
immunoglobulins showed significant 
positive correlation with liver enzymes and 
other immunoglobulins (IgGandIgM) did 
not show any significant correlation with 
liver enzymes. Proinflammatory cytokines 
(IL2 and IL6) showed positive correlation 
with liver enzymes.Regarding oxidative 
stress markers  NO, MDA, SOD and SOD, 
all of them showed significant correlation 
with liver enzymes (AST and ALT), except 
GSH which showed significant correlation 
with only GSH. NO, and MDA showed 
positive correlation, but SOD showed 
negative correlation. The NASH is a 
common syndrome in obese person and 
increase the morbidity in elderly. In this 
study we investigated some biochemical 
changes that occur in geriatric patients with 
NASH 

4. DISCUSSION: 

Fatty liver is the most common cause of 
mildly to moderately elevated liver enzymes 
both in Sweden (Mathiesen et al., 1999) and 
elsewhere (Daniel et al., 1999; Skelly et al., 
2001). Hypertransaminasaemia, if viral or 
other causes of liver disease have been 
excluded, is sometimes used as a surrogate 
marker for NAFLD (Yu et al., 2003). Using 
elevated liver enzymes as a marker for 
NAFLD is simple and cheap, but has several 
disadvantages. The upper limit of normal for 
alanine aminotransferase (ALT) and aspartate 
aminotransferase (AST) is not well defined. 
Recently the upper limit of normal for ALT in 
Sweden was changed. It was raised from 47 
U/L (0.8 μkat/L) to 65 U/L (1.1 μkat/L) in 
men and from 35 U/L (0.6 μkat/L) to 44 U/L 
(0.75 μkat/L) in women. These changes were 
based on the ALT levels in 3,000 adults living 
in the Nordic countries. There are reasons to 
believe that the increased ALT levels in the 
population reflect the increased prevalence of 
obesity and NAFLD (Kechagias et al., 2004). 
It has been shown that ALT elevation is seen 
more frequently in obese (Wejstal et al.,  
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Table (1): serum biochemical changes 

 NASH geriatric 
group 

Normal control 
group 

Parameter 

 58.82 ± 16.43*27.5 ± 4.88AST (iU/ml)
 74.79 ± 13.3*26.4 ± 6.64ALT (iU/ml)
 51.2 ±8.15*20.5 ± 6.00GGT (iU/ml)
 

1.84 ± 0.39*1.132 ± 0.09
Serum bilirubin 
(mg/dL)

 
3.93 ± 0.39*4.49 ± 0.24

Serum albumin 
(g/dl)

 126.31 ± 13.08*97.80 ± 8.83Nitric oxide
 11.20 ± 3.16*4.57 ± 0.91Malondialdehyde 

(MDA)
 1.07 ± 0.15*1.40 ± 0.16Superoxide 

dismutase
100.43 ± 46.32*105.29 ± 54.59Reduced glutathione 

(GSH)
38.27 ± 15.11*12.17 ± 1.72IL2
148.39 ± 33.26*76.02 ± 7.14IL6

228.71 ± 35.89*129.00 ± 10.21
Total cholesterol 
(mg/dl)

221.51 ± 36.72*83.30 ± 8.04
Triglycerides 
(mg/dl)

52.00 ±7.4554.50 ± 8.29HDL (mg/dl)
132.32 ± 33.29*57.84 ± 8.04LDL (mg/dl)

228.71 ± 35.89*129.00 ± 10.21
Total cholesterol 
(mg/dl)

Table (2): Correlations between liver enzymes (AST and ALT) and all other studied 
parameters 

 AST ALT
Lipid profile:
Total Cholesterol  
     r = 
     P=

0.544 
0.000

0.629 
0.000

Triglycerides  
      r = 
     P=

0.545 
0.000

0.728 
0.000

HDL 
    r= 
    p=

- 0.014 
0.914

-0.146 
0.271

LDL 
   r= 
  p=

0.485 
0.000

0.584 
0.000

Proinflammatory cytokines:
IL2 
r = 
P=

0.443 
0.000

0.432 
0.001

IL6 
r= 
p=

0.410 
0.001

0.632 
0.000
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Immunoglobulins: 
IgA 
r= 
p=

 
0.401 
0.002

 
0.517 
0.000

IgM 
r = 
P=

0.026 
0.846

0.141 
0.288

IgG 
r = 
P=

0.001 
0.994

0.005 
0.968

Oxidative stress markers: 
NO           
 r= 
P=

0.344 
0.008

0.485 
0.000

MDA          
 r= 
P=

0.429 
0.001

0.475 
0.000

GSH          
 r= 
P=

0.100 
0.450

0.376 
0.003

SOD        
 r= 
P=

0.547 
0.000

0.524 
0.000

 
1998). In an Italian study of 3,927 subjects 
with normal BMI, normal serum 
cholesterol, triglycerides, and glucose 
levels, and absence of concurrent 
medication, the upper limit of ALT was 30 
U/L (0.5 μkat/L) in men and 19 U/L (0.32 
μkat/L) in women. Moreover, the full 
spectrum of NAFLD can be found in 
patients with normal ALT values (Mofrad 
et al., 2003). When compared to 
ultrasonography, the sensitivity of elevated 
ALT for diagnosing NAFLD is 8.2% with a 
specificity of 98% (Zelber-Sagi et al., 
2006).  Serum immunoglobulin levels are 
determined routinely in clinical practice 
because they provide key information on 
the humoral immune status. High 
immunoglobulin levels (polyclonal 
gammopathy) are observed in liver 
diseases, chronic inflammatory diseases, 
hematological disorders, infections and 
malignancies (Dispenzieri et al., 2001). 
Moreover, immunoglobulin levels aid in the 
diagnosis of some disorders, particularly 
liver diseases (Van de Wiel et al., 1988). 
Serum immunoglobulin concentrations tend 
to increase with age. In the present study, 

there was a significant elevation of IgA only 
but IgG and IgM did not show any 
significant elevation in geriatric patients 
with NASH syndrome compared to normal 
patients. It is well known that heavy 
drinkers with advanced liver disease often 
present with high IgA values (Van de Wiel 
et al., 1988), but fewer studies have 
addressed the effects of smoking and 
alcohol intake (from light to heavy) per se 
on serum IgA, IgG or IgM (McMillan et al., 
1997). Increased IgA concentrations tended 
to be associated with hyperglycemia, but 
associations with additional components of 
metabolic syndrome such as 
hypertriglyceridemia and abdominal 
obesity were even stronger. The 
mechanisms of IgA elevation in individuals 
with obesity and metabolic syndrome are 
unknown, but IgA elevation is not 
surprising because both conditions are 
chronic inflammatory disorders (Singh et 
al., 2007). Serum levels of IL-6, an 
inflammatory marker, were associated with 
those of serum IgA. However, serum IL-6 
levels were not found to be associated with 
metabolic abnormalities in the present
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series. In the present study, there was 
significant elevation in proinflammatory 
cytokines IL2 and IL6.The next point in this 
work that was investigated is the study of 
oxidative stress markers in geriatric patients. 
It is now generally accepted that oxidative 
stress due to increased ROS production has a 
role in the pathogenesis of NASH. 
Hepatocytes are continuously exposed to 
ROS and are protected from oxidative injury 
by a range of antioxidant pathways (Zhang et 
al., 2000). The state of oxidative stress exists 
when there is imbalance between pro-oxidant 
and antioxidant chemical species. There is 
insufficient knowledge about antioxidant 
defense mechanisms, particularly the 
enzymatic components, in the pathogenesis of 
NASH. In our study, we observed increased 
serum MDA, decreased SOD activity and 
slight but statistically insignificant increases 
of serum GSH in geriatric NASH patients. 
These findings may indicate that the hepatic 
antioxidant enzymatic defense system in 
NASH is impaired and lipid peroxidations 
process is enhanced.  Increased intrahepatic 
levels of fatty acids are a source of oxidative 
stress, which may be responsible for the 
progression from hepatic steatosis to 
steatohepatitis and to cirrhosis. Gut-derived 
endotoxins may play an important role in 
activating Kupffer cells, causing collateral 
damage to hepatocytes, and promoting an 
inflammatory response in the liver acinus 
(Yang et al., 1997). Lipid peroxidation 
products alter mitochondrial DNA and also 
react with mitochondrial proteins to inhibit 
electron transfer along the respiratory chain, 
further increasing ROS production, and 
generating a self-propagating cycle of 
oxidative stress and lipid peroxidation 
(Pessayre et al., 2001).   Evidence of lipid 
peroxidation in the form of increased MDA 
production, a surrogate marker of oxidative 
stress, has been noted in previous studies, and 
serum levels of MDA have been correlated 
with the severity of chronic hepatitis (Paradis 
et al., 1997; Yadav et al., 2002). In the present 
study, serum MDA levels were significantly 
increased in patients with NASH, indicating 

increased oxidative stress. The defenses 
against free radical-mediated-injury include 
enzymatic deactivation and direct reaction 
with free radicals (DiMascio et al., 1991). 
Cells have various antioxidant systems (eg, 
SOD, GSH-Px, GR, and catalase) and non-
enzymatic scavengers (eg, vitamins E, A, and 
C; carotenoids, flavonoids, and thiols) 
(Michiels et al., 1995). SOD, the first line of 
defense against oxygen-derived free radicals, 
converts superoxide anion into H2O2, 
forming as neutral products O2 and H2O. 
Reduced glutathione (GSH) is an endogenous 
non-enzymatic antioxidant that catalyses 
reductive destruction of hydrogen and lipid 
hydroperoxides (Harris, 1992).  Reports 
concerning the role of NO in liver damage 
during inflammatory conditions are 
contradictory. Zhu and Fung (2000) found 
that NO protects against liver injury by 
scavenging lipid radicals and inhibiting the 
lipid peroxidation chain reaction. On the 
other hand, Sass et al. (2001) reported that 
iNOS-derived NO regulates proinflammatory 
genes in vivo, contributing to inflammatory 
liver injury. Other investigators have reported 
that, in the pathogenesis of NASH, NO may 
potentiate cytotoxicity by reaction with 
superoxide anion to form peroxynitrite, a 
strong oxidant that promotes nitration of 
tyrosine to form nitrotyrosine (Clemens, 
1999; Garcia-Monzon et al., 2000).The 
finding that intrahepatic accumulation of 
nitrotyrosine is associated with the 
histological severity of NASH strongly 
suggests that oxide-related oxidative injury 
may play a significant role in the pathogenesis 
of NASH (Garcia-Monzon et al., 2000). 
Although our NASH patients had increased 
serum levels of NO, we did not find 
correlations between the histologic severity 
of the disease and serum NO concentration. 
This may reflect the early stage of the disease 
in most of our NASH patients. In addition, 
NO may have a protective role during an early 
stage of NASH. At the beginning of hepatic 
injury, when only a small amount of NO is 
being produced, NO may protect the liver 
through vasodilatatory, antioxidative, and 
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antiapoptotic effects. However, in the 
presence of massive injury (eg, high level of 
inducers and elevated oxidative stress), 
greatly increased NO production might 
induce the hepatocytes to progress to 
irreversible channel necrosis and cell 
death.The balance between oxidative stress 
and antioxidant defense mechanisms may be 
impaired by depletion of enzymatic 

antioxidants and increased serum levels of 
MDA and NO in patients with NASH. We 
perceive that failure of antioxidant defense 
mechanisms against oxidative stress may be 
an important factor in the pathogenesis of 
NASH. Treatment approaches that address 
the antioxidant enzymes and the antioxidant 
vitamins may be helpful in the therapy of 
patients with NASH. 
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--------------------------------------------------------------------------------
  الشيخوخة في غير الكحولي الكبد الدهني على التغيرات الحيوية

  ، حسام سعد محمد الشربينىالسنوسي عبد الفتاحياقوت  حسين،سامي علي 
  بمشتهر كلية الطب البيطري –بنها  جامعة-الكيمياء الحيويةقسم   

 الملخص العربي

شائعة في االشخاص الذين يعانون من السمنة المفرطة ويزيد    (NASH)كحولي الغير الكبد الدهنييعتبر متالزمة االلتهاب 
عام  وتم تقسيمهم  69 و50 مريض من كبار السن بين  60  هذه الدراسة علي  وقد أجريت.معدالت االعتالل في كبار السن

  NASHب  مصابينمرضى (المجموعة الضابطة)وهم من كبار السن الغير  10إلى مجموعتين المجموعة األولى تتكون من
بعد تشخيصهم بالموجات الفوق صوتية   NASH ب  المصابينمريض من كبار السن  50تتكون من  والمجموعة الثانية

الكبدية .و قد تم جمع عينات دم  وذلك لمقارنة التغيرات الكيميائية الحيوية للسيرم من خالل قياس بعض  المؤشرات  والعينة
ونسبة   albumin ، ونسبة الزالل او GGT، وAST ،ALTكال من انزيمات الكبد  وظائف الكبد حيث تم قياس  مثل

،والدهون المفيدة  (TC)و الكوليسترول الكلي  (TG)الصفراء فى الدم ،قياس مستوى الدهون فى الدم وتشمل الدهون الثالثية 
HDLوالدهون الضارة ،LDL   قياس مستوى السيتوكينات،IL2 وIL6 جسام المضادة فى المصل فى المصل ،قياس اال

(IgA, IgG, IgM)  قياس دالالت االكسدة،(NO وMDA وقياس مضادات  االكسدة  كمنتج نهائي من بيروكسيد دهني
اختالل وظائف  يتضح الدراسة هذه .من (GSH)غير األنزيمية  لألكسدةوالمواد المضادة  (SOD)األنزيمية بما في ذلك 

الى حالة التهاب مزمن  باإلضافة ،NASHالكبد ونقص فى االيض للدهون في المرضى المسنين الذين يعانون من متالزمة 
كما يوجد زيادة كبيرة فى شوارد االكسجين IgA, IL6 و       IL2يتضح من االرتفاع الكبير في  NASHفي الشيخوخة مع 

 .GSHو SOD و NO  ، وانخفاض في MDAكبير في الحرة و ذلك يتضح من خالل ارتفاع 
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