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Abstract  
 

Background/Aims: Hepatitis C virus (HCV) infection is a global blood-borne disease with the highest 

prevalence in Egypt. This study was carried out to evaluate the prevalence of adiponectin, Interleukin-10 

levels in liver diseases and to identify the potential role of adipocyte derived adiponectin in patients with 

end stage before and after liver transplantation. 

 

Subject & method: The study population included 69 subjects classified as follow: Control group (G1) 

healthy individuals, group (G2) Anti HCV +ve & HCV RNA +ve by PCR, group (G3) Anti-HCV +ve 
&HCV RNA–ve by PCR and liver transplantation group (G4) patients underwent orthotropic liver 

transplantation; before liver transplantation (G4b) and after one week of liver transplantation (G4a). 

 
Result: Adiponectin levels showed highly significant decrease in G2 (P <0.002), G3 showed insignificant 

decrease (P<0.6), G4b showed highly significant increased (P <0.0001) and G4a showed insignificant 

decrease (P<0.08) compared with control group G1. IL-10 levels showed highly significant increase in 

patients groups (G2, G3, G4b and G4a) as compared with control group (P<0.0001). 

 

Conclusion: Adiponectin and IL-10 may be used as biomarker and/or a mediator of inflammatory states in 

liver diseases in patients with chronic hepatitis C. We suggest that high adiponectin and IL-10 levels in 
chronic liver disease before liver transplantation might reflect one of the body’s anti-inflammatory 

mechanisms in chronic liver diseases.  
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Introduction 
  

Hepatitis C virus (HCV) has chronically infected 

more than 3% world population especially in 
developing countries. HCV infection accounts for 

approximately 15–20% cases of acute hepatitis 

and 50–80% cases of chronic hepatitis with viral 
persistence being at risk to develop liver 

inflammation, fibrosis, cirrhosis and HCC. In 40– 

60% of HCV infected individuals persistent 

infection is mainly associated with liver cirrhosis 
and steatosis leading to HCC with mortality rate 

of 2–5% per year (Saba et al ., 2011). Liver 

transplantation is widely accepted as an effective 
therapeutic modality for a variety of irreversible 

acute and chronic liver diseases for which no 

satisfactory therapy is available (Kuno & Pierre-

Alain, 2010). Adipose tissue, besides serving for 

energy storage, actively secretes adipokines such 

as leptin and adiponectin. Adiponectin is a 247 

amino acid adipokine that has been shown to 

improve insulin sensitivity in muscle and liver by 
enhancing free fatty acid oxidation (Perdo et al., 

2010). Adiponectin was considered to be 

synthesized exclusively by adipocytes; however, 
recent data show that it is also produced by other 

cell types (Crawford et al., 2010). Adiponectin is 

also known as 30KD adipocyte complement-

related protein; Acrp30 (Kaser et al., 2005). Two 
adiponectin receptors types were recently 

identified adipoR1 abundantly expressed in 

muscle, whereas adipo R2 is predominantly 
expressed in the liver (James, 2008). Interleukin-

10 (IL-10) is produced by various cell types 

including T and B cells, monocytes, and 
macrophages. This cytokine is highly pleiotropic 

in its biological activity that includes: inhibition 

of the synthesis of several cytokines, including 

IL-1, IL-2, IL-3, IL-6, IL-8, IL-12, tumor necrosis 
factor α (TNF-α), and interferon γ (IFN-
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γ);immunosuppressive effects on 

monocytes/macrophages as well as 

immunostimulatory activity on a broad range of 
cells types, including T cells, B cells , and mast 

cells (Vera &Pedro et al., 2010). IL-10 plays a 

key role in the regulation of cellular immune 
responses in HCV infection (Kazunori et al., 

2006). This study was carried out to evaluate the 

prevalence of adiponectin, Interleukin-10 levels 

in liver diseases and to identify the potential role 
of adipocyte derived adiponectin in patients with 

end stage before and after liver transplantation. 

 

Subject and method 
 
Study population and data collection 

Samples were collected between January 2009 to 

January 2010 from Gastroenterology and 
Endoscopy Department of MAADI Military 

Hospital. The study population included 69 

subjects classified as follow: Control group (G1) 

included 12 (7males and 5 females) healthy 
individuals. Group (G2) included 19 (15 males 

and 4 females) Anti HCV +ve & HCV RNA +ve 

by PCR, group (G3) included 19 (10 males and 9 
females) Anti-HCV +ve &HCV RNA –ve by 

PCR. They were diagnosed as HCV positive with 

chronic liver disease on clinical, laboratory and 
Ultrasonographic basis. Liver transplantation 

group (G4) included 19 (males) underwent 

orthotopic liver transplantation, before liver 

transplantation; (G4b) and after one week of liver 
transplantation (G4a).  

All subject involved in this study were matched in 

age (40 - 60 years), Full history taking, clinical 
examination and laboratory investigations 

including hepatitis markers were determined 

using commercial enzyme immunoassay kits 
(AXSYM System, Abbott, and Wiesbaden, 

Germany) and HCV RNA BY PCR was 

performed by Roche COBAS qualitative, 

quantitative COBAS or TaqMan reverse-
transcriptase polymerase chain reaction (RT-

PCR) assay (Roche Diagnostics, Branchburg, NJ) 

a detection limit of 100 copies /ml (Sybio, 
Shanghai, China) and HBV DNA was detected in 

sera by PCR, an amplification quantitative assay 

and in accordance with the procedure of Cobas 

Amplicor HBV Monitor Test (Roche Molecular 
Systems, Branchburg, NJ, USA). The linear range 

of the assay is 2 × 102–2 × 105 copies/mL HBV 

DNA. The diagnosis of cirrhosis was based on the 
clinical and laboratory findings 

(hypoalbuminemia, prolongation of prothrombin 

time, hyperbilirubinemia, and presence of ascites 

or other findings of portal hypertension). 
The following investigations were done for all 

patients groups, liver enzymes (AST, ALT and 

ALP), kidney profile (urea, creatinine and uric 
acid), Albumin, total protein, bilirubin, fasting 

blood sugar and LDH were done using an 

immunoturbidimetric high-sensitivity assay on a 

Hitachi 911 analyzer (Roche Diagnostics, 
Indianapolis, Ind), hemoglobin (Hb) 

concentration and platelet count were done by 

Coulter Gen S system 2(Beckman).  

 

Abdominal ultrasound: Each patient underwent 

abdominal ultrasonography using a 3·0 MHz 
curved array transducer and a standard Acuson 

Sequoia 512 system (Acuson, Mountain View, 

CA, USA). Liver transplanted patients received 

induction immunotherapy with Orthoclone OKT3 
followed by triple immunosuppression therapy 

with cyclosporine, azathioprine and steroids. 

Patients were converted to tacrolimus for 
recurrent or severe rejection episodes or for side 

effects of cyclosporine 

 

Blood collection 

Serum; morning fasting blood samples were 

collected from all subjects into Vacutainer tubes 

left to clot for 20 minutes at 37 oC and then 
centrifuged at 3000 rpm for 15 minutes and the 

samples were stored in aliquots at -80 0C until 

assayed. Peripheral blood; was drawn after an 
overnight fast and EDTA plasma was obtained for 

determination of Hb and platelet count (2 ml).  

 

Measurement of serum Adiponectin and 

Interleukin-10 levels 

Adiponectin and IL-10 serum levels were 

measured with enzyme linked immunosorbent 
assay (ELISA) (B-Bridge International, San Jose, 

CA, USA); according to manufacturer’s manual. 

The calibration curves were constructed by 
plotting the net average absorbances of the 

standards on the Y-axis and the concentrations on 

the X-axis using the logit-log function. 

 

Statistical analysis 

Standard computer program SPSS for Windows, 

release 13.0 (SPSS Inc, USA) was used for data 
entry and analysis. All numeric variables were 

expressed as mean  standard deviation (SD), p≤ 
0.05 was considered to be statistically significant 

using Kruskal – wallis test. Comparison of 
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different variables in various groups was done 

using Mann Whitney test for nonparametric 

variables. Graphic presentation of the results was 
also done. 

 

Results 
 

Adiponectin levels in healthy control (G1) ranged 
from 4 to 10 ng/ml with a mean value of (7.6 ± 

2.5 ng/ml), In (G2) Adiponectin levels ranged 

from 3 to 10 ng/ml with a mean value of (5.7 ± 

2.6 ng/ml), (G3) ranged from 5 to 12 ng/ml with a 

mean value of (7.4 ± 2.7 ng/ml), (G4b) ranged 

from 25 to 50 ng/ml with a mean value of (38.6 ± 
9.6 ng/ml) and (G4a) ranged from 2 to 10 ng/ml 

with a mean value of (5.7 ± 2.9 ng/ml) . 

Adiponectin levels showed highly significance 
decrease in G2 (P <0.002), G3 showed 

insignificant decrease (P<0.6), G4b showed 

highly significant increased (P <0.0001) and G4a 

showed insignificant decrease (P<0.08) compared 
with control group G1 fig (1). 

 

Fig (1): Sera mean levels of Acrp30 ng/ml in control and different studied groups. 

 

IL-10 levels in control group (G1) ranged from 1.1 to 2.2 ng/ml with a mean value of (1.40 ± 0.35ng/ml), 
(G2) ranged from 2.2 to 3.6 ng/ml with a mean value of (2.2 ± 0. 8ng/ml), (G3) ranged from 2 to 3.9 ng/ml 

with a mean value of (2.7 ± 0.4 ng/ml), (G4b) ranged from 2.9 to 7.5 ng/ml with a mean value of (4.4 ± 1.6 

ng/ml) and (G4a) ranged from 2 to 3.6 ng/ml with a mean value of (2.6 ± 0.4 ng/ml. IL-10 levels showed 
highly significant decrease in patients groups (G2, G3 and G4a) as compared with control group (P<0.0001) 

and showed highly significant increased (P <0.0001) in G4b fig (2) 

 

Fig (1): Sera mean levels of IL-10 ng/ml in control and different studied groups. 

 
Biochemical Laboratory parameters of the studied group and healthy control subject are shown in Table 

1.Our study showed highly significantly elevated circulating liver enzyme (AST, ALT, ALP & GGT) in 
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groups (G2b) and (G2a) compared to healthy subject (G1) and showed significantly decreased platelet in 

(G2a) (P<0.001).  

 

Table 1: Biochemical characteristics of study patients and control subjects. 

 

 G1 Control 

(n=12) 

G2 

(n=19) 

G3 

(n=19) 

G4b 

(n=19) 

G4a 

(n=19) 

Adiponectin level (ng/ml) 7.6±2.5 5.7±2.5 7.4±2.7 38.6±9.6 5.7±2.9 

IL-10 level (ng/ml) 1.4±0.3 2.2±0.8 2.7±0.4 4.4±1.6 2.6±0.4 

AST activity (U/L) 23.6±6 36.6±15 35.7±8.9 37.7±11 44.1±16.9 

ALT activity (U/L) 25.3±9.4 30.3±12 30.2±11.6 41.3±13.4 46.8±11.1 
GGT activity (U/L) 13.17±2.6 50.5±33.8 78±18 79.6±37.9 52.8±24.2 

Albumin level g/dL 3.9±0.4 3.2±0.9 2.24±1.2 2.9±0.8 3.94±0.4 

ALP activity (U/L) 102.5±24.1 85.1 ±23.9 87.7±18 63±25.3 132.6±36.8 
Urea level (mg/dl) 26.2±6.5 25.9±9.4 19.7±4.5 35.4±12.7 39.4±17 

Creatinine level (mg/dl) 0.8±0.1 0.8±0.2 0.9±0.2 1.11±0.8 1.0±0.3 

FBS level (mg/dl) 82.75±6.4 81.7±14.8 88±11.2 87.1±9.2 91±5.9 
Total Protein mg/dl 7.6±0.5 7.3±1.4 7.3±0.6 7.4±0.9 6.0±1.0 

Hemoglobin (g/dl) 13.0±1.24 12.9±2.5 11.2±1.70 10.4±2.4 9.0±1.2 

Platelets count 252.2±20.9 225±45.8 144.9±42.8 144.9±42.8 196.4±14.2 

LDH u/l 472±79.2 471.8±88.3 550±70.7 499±70.2 546.1±65.7 

 

AST, aspartate aminotransferase; ALT, alaline aminotransferase; GGT, γ-glutamyltranspeptidase and data 

are expressed as mean ± SD.  

 

Discussion 
 
The significance finding in this study is that the 

chronic HCV patients with viremia (G2) showed 

significant reduced circulating adiponectin levels 
compared with healthy subject (G1) (P<0.002) 

and insignificant reduced circulating adiponectin 

levels (P<0.6)  in (G3) compared to those with 
viremia (G2) (P < 0.86) This result agree with 

that done by Emmanuel & George, (2006), who 

found that decreased adiponectin sera levels have 

been detected initially in patients with chronic 
HCV infection .Hypothesized that dysregulation 

of adiponectin and adiponectin receptor system 

could contribute to the development of steatosis 
in chronic hepatitis C virus patients. Durante et 

al., (2006) reported that reduced adiponectin 

levels may be involved in the pathogenesis of 

steatosis, which in turn accelerates progression of 
fibrosis in chronic HCV patients. 

Our data showed that circulating adiponectin 

levels were significantly elevated in (G3) 
compared to those with viremia (G2) (P < 0.001). 

Both pathogenic groups suffer from steatosis with 

chronic. Adiponectin protein expression was 
mainly found in hepatic endothelial cells of liver 

sinusoids and portal vessels. Patients before liver 

transplantation (G4b) revealed statistically 

significance elevation of adiponectin levels  

 

 

compared to healthy control group (G1) 
(P<0.0001), patients before liver transplantation 

suffer from cirrhosis which increases circulating 

adiponectin levels. Sato et al., 2005 reported that 
the serum concentration of adiponectin is 

regulated by the balance between secretion from 

adipocytes and excretion by the kidney and liver. 

In patients with liver cirrhosis, the serum 
adiponectin levels known to be elevated due to 

decreased hepatic extraction of adiponectin from 

the circulation. Sohara et al., (2005) reported that 
increased plasma levels of adiponectin in liver 

cirrhosis could be because of either increased 

production or reduced metabolism. 

The difference between circulating adiponectin 
levels in patients before and after liver 

transplantation were significantly reduced 

adiponectin levels after liver transplantation (P 
<0.001) these results suggest the possibility that 

low adiponectin levels are a feature after liver 

transplantation independent of age and sex could 
be used for follow up. 

Our study showed highly significantly elevated 

circulating liver enzyme (AST, ALT & GGT) in 

groups (G2), (G4b) and (G4a) compared to 
healthy subject (G1) (P <0.0001 for AST), (P 

<0.0001 for GGT) and for ALT (P < 0.0001) . 
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While (G3) indicate insignificant elevated 

circulating liver enzyme compared to healthy 

subject (G1) (P <0.4). 
Non-alcoholic fatty liver disease (NAFLD) is a 

common liver pathology that begins from simple 

steatosis and then progresses to steatohepatitis 
and ends with cirrhosis or liver failure. While 

simple steatosis is accepted as a benign state, 

steatohepatitis, because of elevated liver enzymes 

[alanine aminotransferase (ALT) and aspartate 
aminotansferase (AST)] and certain metabolic 

abnormalities such as diabetes, obesity, 

dyslipidemia, hypertension and insulin resistance 
is assessed as a serious condition. Some non-

alcoholic steatohepatitis (NASH) patients can 

have normal aminotransferase levels or 
conversely some patients with high liver enzymes 

may not have steatohepatitis. It has emerged that 

some NAFLD patients may not fulfill all criteria 

concerned with metabolic syndrome and do not 
have insulin resistance. NASH can occur without 

an increase in liver enzyme levels and that there 

may not be progression of NASH in fatty liver 
patients with high liver enzymes (Hüseyin SU et 

al, 2009). Analysis of serum ALT activity levels 

is routinely used for detecting liver injury, a 
biomarker that has been in use for more than 50 

years (BJÖRN et al., 2009). 

In patients with chronic hepatitis C infection an 

imbalance in Th1 and Th2 cytokine production is 
implicated in disease progression of chronic HCV 

(Martin-Blondel et al., 2009). Interleukin-10 was 

first described as cytokine synthesis inhibitory 
factor (CSIF), which was produced by mouse Th2 

cells and inhibited activation and cytokine 

production by Th1 cells. The ability of IL-10 to 

inhibit cytokine production by both T cells and 
NK cells was found to be indirect, via inhibition 

of accessory cell (macrophage/ monocyte) 

function (Camila et al., 2011). 
IL-10 production by peripheral blood 

mononuclear cells was insignificantly elevated in 

(G3) compared to those with viremia (G2) (P 
<0.2), IL-10 levels were significantly elevated in 

(G2) ,(G3), (G4b) and (G4a) compared to healthy 

control (G1) (P <0.0001).   

Patients with chronic HCV infections show 
enhanced serum IL-10 concentration and T-cells 

IL-10 production in response to stimulation with 

HCV Core protein (Martin-Blondel et al., 2009). 
The difference between IL-10 levels in patients 

before and after liver transplantation were 

significantly reduced IL-10 levels after liver 
transplantation G4a (P<0.0001) where after one 

week of liver transplantation IL-10 return to its 

normal value. 
 
An immediate/ early post-transplantation increase 
in systemic IL-10 levels, which quickly returned 

to normal values, has been reported and was 

associated with possible activation of the graft’s 
macrophages. IL-10 may be related to the 

development of hepatitis C chronicity. After liver 

transplantation for hepatitis C, production of 

cytokines is not exclusively driven by disease 
recurrence but may be altered by confounding 

factors, including graft damage, allo-specific 

immune response and immunosuppression 
(Patricia et al., 2001).   

In conclusion adiponectin and IL-10 may be used 

as biomarker and/or a mediator of inflammatory 
states in liver diseases in patients with chronic 

hepatitis C. We suggest that high adiponectin and 

IL-10 levels in chronic liver disease before liver 

transplantation might reflect one of the body’s 
anti-inflammatory mechanisms in chronic liver 

diseases. Low adiponectin levels are a feature 

after liver transplantation and could be used for 
follow up after liver transplantation.  

Recommendation: using adiponectin as 

biomarker and/or a mediator of inflammatory 
states in liver diseases before and after liver 

transplantation.  
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 قبل وبعد زرع الكبد فً مرضً الكبد ( 01)وسبه األدبيىوكتيه و األوترلىكيه 

عبد الجىاد علً فهمً
0

محمد علً الدسىقً -
2

محمد محمد بكري الجمل  -
3

عسة السيد زيدان-
3

 

قغًٗ انكيًيبء انعضٕيّ
0
ٔانكيًيبء انحيٕيّ 

2
خبيعت انقبْشة  -كهيت انعهٕو 

022
قغى انًُبعّ ٔانبكخيشنٕخٗ  - 

3
االكبديًيّ انطبيّ ؛  

انعغكشيت
3

 
 

يٍ انفيرشٔط انكبرذٖ انٕبربئٗ %  80شخص فٗ انعبنى َٔغبت  170انٗ (  عٗ)ٔصهج األصببت ببنفيشٔط انكبذٖ انٕببئٗ 

حى انخٕصرم انرٗ اٌ صسع انكبرذ ْرٕ . يصببٌٕ بغشطبٌ انكبذ ٔيحخبخٌٕ فٗ انُٓبيت انٗ صسع انكبذ% 10-5انًضيٍ َٔغبت 
 . اض انكبذ انًخخهفت انعالج انفعبل نكم ايش

 :شخص حى حقغيًٓى إنٗ أسبع  يدًٕعبث كبآلحٗ( 69)ٔقذ أخشيج ْزِ انذساعت عهٗ  حغعٌٕ

 .شخصب اليعبٌَٕ يٍ ايت أيشاض ْٔزِ عشفج ببنًدًٕعت انضببطت  12(:  1ج)انًدًٕعت األٔنٗ 

  انفيشٔط فٗ ديٓى يع ٔخٕد( عٗ)يشيضب يصببيٍ ببنفيشٔط انكبذٖ انٕببئٗ 19(: 2ج)انًدًٕعت انثبَيت 

. (HCV-PCR positive)   

 انفيررشٔط فررٗ ديٓررى يررع  عررذو ٔخررٕد( عررٗ)يشيضررب يصررببيٍ برربنفيشٔط انكبررذٖ انٕبرربئٗ 19(: 3ج)انًدًٕعررت انثبنثررّ 
(HCV-PCR negative.) 

 :يشيضب حى صسع انكبذ نٓى ْى19( : 4ج )انًدًٕعت انشابعت 

a) قبم انضسع انكبذ: ة 4ج 
b) نكبذبعذ اعبٕع يٍ صٔع ا: أ4ج 

 :ٔقذ أظٓشث انُخبئح يب يهٗ

)  انًشضٗ انًصببيٍ ببنفيشط عرٗ يرع ٔخرٕد انفيرشط فرٗ انرذو فٗ َغبت األدبيَٕكخيٍ فٗ دالنّ احصبئئّخذ إَخفبض نّ 

ف انكبرذٖ قبرم صسع انكبرذ فقرذ أسحفعرج يانًشضرٗ انًصرببٌٕ بربنخه ايرب (P<0.002) ًقبسَرت ببنًدًٕعرت انضرببطتببن( 2ج

ٔخرذ إَخفرربض  ٔنقررذ ببنًقبسَررت ببنًدًٕعرت انضرببطت (P<0.0001) دالنررّ احصربئيّ بنٓرٔ ُغرربت كبيرشةَغربت األدبيرَٕكخيٍ ب

 (3ج)  انًشضٗ انًصببيٍ ببنفيشط عٗ يع عذو ٔخرٕد انفيرشط فرٗ انرذو فٗ َغبت األدبيَٕكخيٍ فٗ دالنّ احصبئيّ يظ نّن

 . (P<0.08)ببنًقبسَت ببنًدًٕعت انضببطت( أ4ج) ٔ بعذ صسع انكبذ 

قبرم  حشخيصرّ ٔ رنر  انًرشض ٔ يغربس نشصرذ يٍ ْزِ انذاسعرّ اَرّ يًكرٍ اعرخخذو األدبيرَٕكخيٍ فرٗ ايرشاض انكبرذ َغُخح

يّ نهًخببعرت بعرذ ايقم بُغبت ضئيهت بعذ صسع انكبذ عٍ قبم انضسع بزن  ال يًكرٍ اعرخخذ( 10)األَخشنٕكيٍ . ٔبعذ صسع انكبذ
 .انضسع

 

 


