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ABSTRACT  
 

Background: Homocystenine metabolism may be impaired in chronic liver disease possibly contributing to 
fibro- genesis and disease complications. The presence and level of hyper- homocysteinemia in chronic liver 
disease due to hepatitis C virus infection are not well defined. The aim: The present study was designed to 
investigate (1) the levels of Hcy in Egyptian middle-aged patients with chronic hepatitis C and (2) the 
correlations between its levels and the levels of vitamin B12and folate status and different stages of liver 
diseases. Methodology: A cross sectional study was conducted over a period of seven months (from April 2012 
to November 2012) on 120 people. Sixty of them were patients with chronic hepatitis C virus (H.C.V.) liver 
diseases (cases) and another sixty were free from hepatitis C virus liver diseases (controls). Cases were selected 
randomly from the attendants of the Tropical and Internal Medicine departments of Al-Zahra University 
Hospital - Cairo - Egypt. They were divided into three equal groups according to modified Child Pugh scoring 
system for cirrhosis. A control group was also selected randomly from the attendants of the outpatient clinics of 
Al-Zahra University hospital and their relatives. Serum homocysteine, vitaminB12 and folic acid levels were 
measured for cases and controls. Results: Cases of hepatitis C had lower level of Vit. B12, Folate and higher 
level of Homocysteine than the controls Which were 317.07 ± 57.03, 27.06 ± 2.62,  15.25±3.06 for cases and 
332.35 ± 54.50, 31.51±3.31, 7.86± 1.83 for controls respectively. These differences were a statistically 
significant differences between cases of hepatitis C and controls (p 0.05). Increase in serum Homocysteine 
level was the most important complication of Hepatitis C viral infection (β Coefficient = -1.593). These 
differences were statistically significant (p 0.05). Decrease in serum Folate level, followed by decrease in 
serum B12 level were also  significantly  contribute to Hepatitis C viral infection (β  Coefficient = - 0.350, and 
0.008 respectively). And these differences were statistically insignificant (p 0.05). Conclusions: Patients with 
chronic liver disease secondary to HCV infection had significant increase of homocysteine serum levels with 
lack of significant difference as regande severity of liver disase. Hyper homocystim associated with lower levels 
of folic acid, chdestod and triglyceride. 
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Introduction 
 

Homocysteine (Hcy) is a sulfur containing amino acid that is formed as an intermediary in metabolism of 
dietary methionine (Fig. 1) (Finkelstein, 1990). Numerous clinical and epidemiological studies have reported 
that elevated plasma homocysteine concentrations reflect impaired cellular metabolism (Taha et al. 2009) and 
may be considered as an independent risk factor for atherosclerotic vascular disease (Roblin et al., 2007). 

Three enzymes utilize Hcy as a substrate: methionine synthase (MS), betaine-homocysteine 
methyltransferase (BHMT), which convert homocysteine back to methionine, and cystathionine -synthase 
(CBS), the first enzyme in the transsulfuration pathway (Finkelstein, 1990). The distribution of Hcy among them 
depends on metabolic conditions: when methionine is relatively deficient remethylation of Hcy is favored, 
whereas in situations of methionine excess, the transsulfuration pathway prevails (Fig. 1) (Taha et al, 2009; 
Roblin et al., 2007 and Avila et al., 2000). S-Adenosylmethionine (AdoMet), the first metabolite of methionine, 
modulates the flow of Hcy through these metabolic pathways: increased levels of AdoMet activate CBS and 
inhibit the activity of MS and BHMT (Taha et al., 2009; Roblin et al., 2007; Avila et al., 2000 and Refsum et 
al., 1998). Impairment of Hcy remethylation or transsulfuration leads to hyperhomocystinemia. Such situations 
may develop as a consequence of genetic defects in the enzymes MS, CBS, or methylenetetrahydrofolate 
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reductase (the enzyme that synthesizes the MS cosubstrate 5-methyltetrahydrofolate) Mayer et al., 1996 and 
Refsum et al., 1998). Nutritional deficiencies in vitamin B6, the cofactor of CBS, or folates and vitamin B12, 
cosubstrate and cofactor of MS, can also lead to hyperhomocystinemia (Mato et al., 1997 and Mayer et al., 
1996). 

 

 
Fig. 1: Liver methionine cycle and transsulfuration pathway. GNMT indicates glycine N-methyltransferase;  
            MTs, methyltransferases and SAHH, S-adenosylhomocysteine hydrolase. 

 
In addition, homocysteine is mainly synthesized and metabolized in the liver, since metabolism of majority 

of dietary methionine occurs in this organ, where about 85% of the whole body capacity for transmethylation 
resides. Therefore, genes involved in methionine and homocysteine metabolism are expressed in a specific 
pattern in the liver (Finkelstein (2003). Homocysteine is formed as an intermediate in methionine metabolism; 
therefore, impaired liver function leads to altered methionine and homocysteine metabolism (Toniutto et al., 
2008).  

Chronic liver diseases, and especially liver cirrhosis, induce abnormalities in methionine metabolism 
reflecting impairment at multiple enzyme levels; defects in methionine demethylation, in homocysteine 
transsulphuration and remethylation and also in cystathionine synthesis and hydrolysis have been widely 
described both at the functional and at genetic levels along the natural course of chronic liver diseases (Look et 
al., 2000 and Finkelstein, 2003). Moreover, the liver represents the main site for the storage and the metabolic 
handling of all vitamins (vitamin B12, vitamin B6 and folate) functioning as key cofactors for metabolic activity 
of enzymes involved in homocysteine clearance. A deficiency of these vitamins has been often described, even 
at a sub-clinical level, in patients with different stages of liver diseases (Areekul et al., 1977 and Henderson et 
al., 1986). 

More recently, different studies have also indicated that moderate hyperhomocysteinemia is significantly 
associated with an increased risk of developing deep venous thrombosis and recurrent venous thromboembolism 
(Giovanni et al., 2011). Portal vein thrombosis (PVT) is an important and serious complication of liver cirrhosis 
Cattaneo (1999). Many hypotheses have been proposed to explain the pathological mechanism by which 
hyperhomocysteinemia promotes atherosclerosis and venous thrombosis; one of these is that homocysteine has a 
toxic effect on the vascular endothelium and on the clotting cascade, leading to a reduced NO(Nitric Oxide) 
availability, an increased platelet aggregation and to a hypercoagulable status (Cattaneo, 1999 and Gabrielli et 
al., 2003). A role for oxidant stress in hyperhomocysteinemia- induced damage has been advocated as well 
(Ventura et al., 2000). In addition, increased levels of homocysteine have been recently shown to promote 
alterations of extra-cellular matrix homeostasis on different tissue backgrounds surrounding the vascular wall, 
through induction of both metalloproteinases-1 tissue-inhibitor and procollagen mRNA. These observations 
have been described in different cell types, ranging from vascular smooth muscle cells to hepatic stellate cells, 
which lend support for the hypothesis that hyperhomocysteinemia, may contribute to liver fibrosis by multiple 
mechanisms (Hofmann et al., 2001). 

It is well known that chronic infection with hepatitis C virus (HCV) is one of the leading causes of chronic 
liver disease; about 170 million people worldwide are estimated to be infected. Egypt has the highest prevalence 
of anti-bodies in the world estimated nationally at 14.7%, an estimated 9.8% are chronically infected Miller et 
al. (2010). The predominant HCV genotype among Egyptian was found to be genotype 4 particularly subtypes 
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4a (Ahmed et al., 2011). Hepatitis C virus infection causes acute symptoms in only 15% of patients exposed to 
HCV infection while about 80% patients develop chronic infection (NIHCD, 1997). Chronic hepatitis C results 
in formation of high levels of free radicals in the liver cells, which put serious oxidative stress depleting 
protective antioxidants and eventually kill the liver cells (Wilkins et al., 2010 and Burke, 2002). 

In spite of the possible roles of hyperhomocysteinemia in many different aspects (PVT, fibrosis) of chronic 
liver diseases, still, the current knowledge on relationship of hyperhomocysteinemia and its determinants in 
chronic hepatitis C is very sparse. Thus, a better understanding of the true relationship of homocysteine with 
chronic hepatitis C is needed. The present study was designed to investigate (1) the levels of Hcy in Egyptian 
middle-aged patients with chronic hepatitis C and (2) the correlations between its levels and the levels of 
vitamin B12and folate status and different stages of liver diseases. 
 
Patients and Methods 

 
A cross sectional study was conducted over a period of seven months (from April 2012 to November 2012) 

on 120 people. Sixty of them were patients with chronic hepatitis C virus (H.C.V.) liver diseases (cases) and 
another sixty were free from hepatitis C virus liver diseases (controls).  

Cases were selected randomly from the attendants of the Tropical and Internal Medicine departments of Al- 
Zahra University Hospital, Cairo, Egypt. A systematic random sample was drawn. Tropical and Internal 
Medicine departments were visited by the investigator three days a week and the participants were chosen 
according to their order at the time of attendance to the departments. One out of every two persons was being 
selected. The starting point for selection was taken randomly. They were divided into three equal groups 
according to modified Child Pugh scoring system for cirrhosis (Albers et al., 1989). 

 
Parameter      1      2 3 
Ascites None Slight Moderate/severe 
Encephalopathy None Slight/ moderate Moderate/severe 
Bilirubine (mg/dl) <2.0 2-3 >3.0 
Albumin (gm/dl) >3.5 2.8-3.5 <2.8 
Prothrombine time (sec. increased) 1-3 4-6 >6.0 
Total numerical score Child Pugh class 
5-6 A 
7-9 B 
10-15 C 

 
Inclusion Criteria for Cases: 
 

• Middle age adult (40-65 years old). 
• Chronic H.C.V. liver diseases as proved clinically, ultrasonography and laboratory by ELIZA 

technique. 
• Those were willing to participate. 

 
Exclusion criteria for Cases: 
 

• Alcoholic patients. 
• Ischemic heart patients. 
• Post-menopausal females. 
• Renal impairments patients.   
• Patients who regularly receiving vitamin B12 and/or folic acid supplementation. 
A control group was also selected randomly from the attendants of the outpatient clinics of Al-Zahra 

University hospital and their relatives. 
 
Inclusion Criteria for Controls: 
 

• The main inclusion criterion for controls "were being free from HCV  which was proved clinically, 
ultrasonography and   laboratory by ELIZA technique. 

• Free from any liver affection (normal liver function) 
• They were age matched to the cases. Matching was carried out by grouping every 5 years.  
After explaining the purpose of the study and taking the consents of both cases and controls. 
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The studied sample was subjected to the following processes: 
 

1. Full history taking and thorough clinical examination. 
2. Abdominal ultra-sonography examination. 
3. E.C.G. examination 
4. Laboratory investigations in the form of hepatitis markers for hepatitis C. and B., by ELIZA technique 

to isolate cases from controls.  
5. Another laboratory investigation were done in the form of complete blood picture, liver function tests, 

fasting and post- prandial blood sugar level, kidney function tests, serum cholesterol and triglycerides. 
6. Serum homocysteine,vitaminB12 and folic acid levels were measured for cases and controls by the 

following steps: 
• Blood samples were taken from patients after overnight fasting and divided into two glass tube 

containing EDTA. 
• First tube, we allowed the blood to clot at room temperature in the closed tube for 30:60 mint. 
• Second tube, the blood centrifuged to separate plasma from blood cells. 
• All samples were stored at -20Cº until collection of samples was completed. 
• Each first tube we used the clotted blood in determination of vitamin B12 and folate levels in plasma 

by radio-immunoassay according to the manufactures' instructions IBL international GMBH Flughfenstrassea 
52Ad_22335 Hamburg, Germany. Average levels of serum folate for adults (32.4±2.6 nomol/L) and serum 
vitamin B12 level (328±22 pmol/L) (Higgins and Wu, 1983).  

• Each second tube we used its plasma in measurement of Homocysteine levels by enzymatic method by 
using Hitachi 917 Automatic Analyzer according to the manufactures' instructions, The Fomosa Biomedical 
Technology Total Homocysteine Biochemical Assay. Homocysteine average level for adults (5:15umol/L) 
(McCully, 1996). 
 
Statistical Design: 

 
Data were computerized and analyzed using SPSS version 17 program. Categorical data were presented as 

frequency of occurrence, while continuous data were presented as mean ± S.D. Chi-square test was calculated to 
compare categorical variables and level of significance was taken at P<0.05. Analysis of variance (ANOVA) 
test was also done to determine the significance in the difference between means. A stepwise regression analysis 
was further done to determine the most important factors which affected by HCV liver affection. 
 
Results: 

 
The studied sample included one hundred and twenty subjects. Sixty (50.0%) of them were chronic 

hepatitis C virus patients (cases), while another sixty (50.0%) were normal (controls). Cases were divided into 
three equal groups according to modified Child Pugh scoring system for cirrhosis. 

 
Table 1: Illustrates the differences on some demographic features and some clinical manifestations between the cases according to child  
              classification. 

 
Variable  

Child Classification Groups (Cases)  
Total 

Significant 
Test           (Chi- Square test)             Group A Group B Group C 

No. % No. % No. % No. % 
Sex  
Male  

 
19 

 
95.0% 

 
19 

 
95.0% 

 
18 

 
90.0% 

 
56 

 
93.3% 

 
 
0.765 Female 1 0.5% 1 0.5% 2 0.10% 4 6.7% 

Age (Mean  ±  SD)   48.60±7.27 51.35±7.54 52.60±7.17 50.85±7.39 0.219 
Ascites  
Negative 

 
20 

 
100.0% 

 
10 

 
50.0% 

 
1 

 
5.0% 

 
31 

 
51.7% 

 
 
 
 
0.000* 

Mild  0 0.0% 1 5.0% 3 15.0% 4 6.7% 
Moderate 0 0.0% 7 35.0% 4 20.0% 11 18.3% 
Massive 0 0.0% 2 10.0% 12 60.% 14 23.3% 
Hepatic Encephalopathy  
Negative 

 
20 

 
100.0% 

 
19 

 
95.0% 

 
4 

 
20.0% 

 
43 

 
71.7% 

 
 
0.000* Grade 1 0 0.0% 0 0.0% 3 15.0% 3 5.0% 

Grade 2 0 0.0% 1 5.0% 4 20.0% 5 8.3% 
Grade 3 0 0.0% 0 0.0% 9 45.0% 9 15.0% 
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Table 2: Shows the differences of results of liver function test between the cases according to Child classification. 

 
 
Mean  ±  SD 

Child' Classification  Groups  
 
Total 
 

Significant 
Test 
(ANOVA 
test) 

 
Group A 

 
Group B 

 
Group C 

 Total bilirubine mg/dl 0.715 ± 0.355 1.79 ± .665 3.66 ± 1.59 2.05 ± 1.58  0.000* 
Serum albumin mg/dl 3.90 ±  0.523 2.54 ± 0.446 2.10 ± 367 2.85 ± 890 0.000* 
Prothrombine time sec. 13.44 ± 1.49 16.76 ± 1.68 20.40 ± 4.14 16.86 ± 3.92 0.000* 
SGOT UL 43.65 ± 22.39 43.20 ± 23.93 51.70 ± 61.74 46.18 ± 39.86  0.756 
SGPT UL 41.60 ± 20.88 63.90 ± 32.07 70.45 ± 46.35 58.65 ± 36.31 0.028* 

 
Table 3: Demonstrates the differences of results of some different laboratory tests  between the cases according to Child classification. 

 
 
Mean  ±  SD 

 
Child' Classification  Groups 
 

 
 
 
Total 

 
Significant 
Test 
(ANOVA 
test) 

 
Group A 

 
Group B 

 
Group C 

Fasting blood sugar mg/dl 95.75±12.41 100.90±17.23 103.25±32.55 99.97±22.28 0.561 
Triglyceride mg/dl 94.80±44.63 69.20±22.59 68.30±15.92 77.43±32.26 0.011* 
Cholesterol mg/dl 162.05±52.90 105.70±29.72 78.25±17.81 115.33±50.25 0.000* 
Blood urea mg/dl 26.50±7.25 38.85±28.95 42.30±27.56 35.88±24.04 0.090 
Serum creatinine mg/dl 0.730±.138 0.935±.331 0.930±.311 0.865±.286 0.033* 
WBCs 103/ml 6.38±2.20 4.70±1.62 6.55±3.80 5.88±2.791 0.065 
RBCs106/ml 5.11±.393 3.90±.489 3.33±.563 4.11±.888 0.000* 
Hemoglobin. Mg/dl 14.12±1.85 11.59±1.34 10.24±1.63 11.98±2.27 0.000* 
Platelet103/ml 171.20±60.64 104.85±61.48 100.55±40.75 125.53±63.24 0.000* 

 
Table 4: Illustrates the differences on Vit. B12, Folate and Homocysteine levels between three groups of Child classification.  

 
 
Mean  ±  SD 

 
Child' Classification  Groups 

 
Total 

 
Significant 
Test 
 (ANOVA test) 

 
Group A 

 
Group B 

 
Group C 

 
 B12 pmol/ml 
  

 
319.85±44.26 

 
308.85±56.58 

 
322.50±69.48 

 
317.07±57.03 

 
0.827 

 
Folate nmol/l 
 

 
26.79±2.90 

 
27.38±2.22 

 
27.01±2.78 

 
27.06±2.62 0.517 

 
Homocysteine umol/l 
 

 
15.59± 2.91 
 

 
15.16±2.93 

 
15.01±3.44 

 
15.25±3.06 0.236 

 
Table 5: Illustrates the differences on Vit.B12, Folate and Homocysteine levels between cases and controls. 

            Studied Sample 
 
Mean  ±  SD 

Normal 
(Controls) 

Hepatitis C 
(Cases) 

 
Total 
 

Significant 
Test 
 (ANOVA test) 

Vit. B12 pmol/ml  332.35 ± 54.50 317.07 ± 57.03 324.71±56.07 0.136 
Folate nmol/l 31.51±3.31 27.06 ± 2.62 29.29±3.71 0.000* 
Homocysteine umol/l 7.86± 1.83 15.25±3.06 11.56±4.48 0.000* 

 
Table 6: Stepwise Regression Analysis ofVit. B12, Folate and Homocysteine levels as a complication of Hepatitis C virus affection. 

Variables β  Coefficient Significant test  
1-Vit. B12  0.008 0.354 
2- Folate   0.350 0.094 
3- Homocysteine - 1.593 0.000* 

 
The highest percentages of the studied cases were males in all groups of Child classification. The male 

percentage were 95%, 90%, and 93% in groups A,B,C respectively and this difference was statistically 
insignificant (p 0.05). The means of age of the studied cases were 48.60±7.27, 51.35±7.54, and 52.60±7.17 
years of groups A, B, C respectively. This age differences were found to be statistically insignificant (p 0.05). It 
was also evident that all cases of group (A), 50% within group (B) and only 5% of group (C) of Child 
classification were free from Ascites.  Concerning to severe Ascites it was found that no cases of group (1) and 
only 10% of group (B) had severe Ascites, while 60% of group (C) of Child classification had massive Ascites. 
These differences were statistically significant (p  0.05). Regarding hepatic encephalopathy 100%, 95% and 
20% of groups A, B, C of Child classification respectively had no hepatic encephalopathy, while 5% of group 
(B) had grade2 hepatic encephalopathy and 45% of group (C) had grade3 hepatic encephalopathy. These 
differences were found to be statistically significant (p  0.05) (Table 1).    

Group (A) of Child classification had low means of liver function and enzymes except serum albumin 
(Total bilirubine, serum albumin, Prothrombine time, SGOT and SGPT) which are 0.715 ± 0.355, 3.90 ± 0.523, 
13.44 ± 1.49, 43.65 ± 22.39 and 41.60 ± 20.88 respectively. In contrast to patient of group  (C) who had high 
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means of liver function and  enzymes except serum albumin (Total bilirubine,  serum albumin, Prothrombine 
time, SGOT and SGPT) which are 3.66 ± 1.59,  2.10 ± 367,   20.40 ± 4.14,  51.70 ± 61.74 and  70.45 ± 46.35 
respectively.  These differences were found to be statistically significant (p  0.05) except SGOT it had p 0.05 
(Table 2). 

Serum blood sugar (mean fasting blood sugar level) was lower in group (A) than in group (B) than in group 
(C) which were 95.75±12.41, 100.90±17.23, and 103.25±32.55 respectively. This differences were found to be 
statistically insignificant (p 0.05). Regarding triglyceride and cholesterol serum levels, Their  serum levels were 
higher  in group  (A) than in group (B) than in group (C), they were 94.80±44.63, 162.05±52.90 for group (A),  
69.20±22.59, 105.70±29.72 for group (B), and  68.30±15.92,78.25±17.81 for group (C) respectively. These 
differences were found to be statistically significant (p  0.05). It was also evident that the mean serum levels of 
blood urea were 26.50±7.25, 38.85±28.95 and 42.30±27.56 respectively in three studied groups (A, B, C) while 
mean serum creatinine levels were 0.730± 0.138, 0.935±0.331, 0.930±0.311 respectively in three studied groups 
(A, B, C). The differences were of statistical significance for serum creatinine (p 0.05) but not for blood urea 
(p> 0.05). It was also found that  WBCs mean level was  6.38±2.20, and 4.70±1.62, 6.55±3.80 in studied groups 
A, B,C respectively and this difference was statistically insignificant (p 0.05). It was also noticed that Group 
(C) had a lower level of RBCs, hemoglobin and platelet than group (B) than group (A). The means levels were 
3.33±.563, 3.90±.489 and 5.11±.393 in groups C, B, A respectively for RBCs and 10.24±1.63, 11.59±1.34, 
14.12±1.85 respectively in groups C, B, A for hemoglobin and 100.55±40.75, 104.85±61.48 and 171.20±60.64 
in groups C, B, A respectively for platelet .All these differences were found to be statistically significant (p  
0.05) (Table 3). 

There were no statistically significant differences between three studied groups (A, B, C) of Child 
classification as regard the mean serum level of vitamin B12, Folate and Homocysteine (p 0.05) (Table 4).  

Cases of hepatitis C had lower level of vitamin B12, Folate and higher level of Homocysteine than the 
controls which were 317.07 ± 57.03, 27.06 ± 2.62, 15.25±3.06 for cases and 332.35 ± 54.50, 31.51±3.31, 7.86± 
1.83 for controls respectively. These differences were a statistically significant differences between cases of 
hepatitis C and controls (p 0.05) (Table 5). 

Increase in serum Homocysteine level was the most important complication of Hepatitis C viral infection (β 
Coefficient = -1.593). These differences were statistically significant (p 0.05). Decrease in serum Folate level,  
followed by decrease in serum B12 level were also  significantly  contribute to Hepatitis C viral infection (β  
Coefficient = -0.350, and 0.008 respectively).  And these differences were statistically insignificant (p 0.05) 
(Table 6). 
 
Discussion: 

 
The liver is central in methionine and homocysteine metabolism. Therefore, disturbances in liver function 

are likely to affect the metabolism of both methionine and Hcy. Methionine metabolism is impaired in patients 
with cirrhosis (Horowitz et al., 1981 and Marchisini et al., 1992). The obtained results show that there were 
statistically significant increase of homocystiene serum levels in patients with chronic liver  disease secondary 
to HCV infection group in comparison to healthy controls group (Table 5) (15.25±3.06 and 7.87±1.83P < 0.05). 
These findings are in accordance with result of Taha et al. (2009) who observed elevated homocystiene level in 
patient with hepatitis C disease and attributed that to the reduction of expression of main genes involved in Hcy 
metabolism. 

Alterations in Hcy metabolism in human liver cirrhosis can be ascribed in part to a marked reduction in the 
expression of the main genes involved in its metabolism, namely MS, BHMT, and CBS. The expression of these 
genes was always more compromised than that of HSA and was related to the severity of the disease, expressed 
as the Child-Pugh score. It was observed reduced expression of Hcy-metabolizing genes, both in alcoholism and 
hepatitis C virus cirrhosis. It has been suggested that impairment of Hcy metabolism in cirrhosis can be also 
related to decreased availability or utilization of vitamins B6, B12, or folates, which is possible (Lambert et al., 
1997). Lack of significant statistical difference of homocystiene levels and severity of liver disease according to 
Child –Pugh classification may be related to the exclusion and inclusion criteria of our patient (Table 4). 
However, these finding are in accordance with result of Anja et al. (2003) who observed hyper-
homocysteinemia independent of liver disease. As they found that, the difference in tHcy between the Child A 
and Child C groups disappeared after the exclusion of patients with elevated serum creatinine concentrations 
(15.2 ± 5.2 and 18.2 ± 0.4 µmol/L, respectively; NS). Also, among the subgroups with distinct etiologies of liver 
disease (toxic, viral, biliary, or autoimmune), there were no significant differences in mean tHcy concentrations 
either in hepatitis or in cirrhosis (Anja et al., 2003). 

The elevated tHcy concentrations seen in patients with hepatitis and liver cirrhosis might be explained in 
part by tissue damage occurring directly through increasing tHcy leakage or indirectly by initiated cell repair 
(Anja et al., 2003). There was statistical significant decreased level of folic acid only in patients group in 
comparison to healthy controls Table (5). This result is partially in agreement with Ueland et al. (1993) as they 
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reported that plasma homocystiene is a marker of folate or cobalamin deficiency states. On contrary to these 
results, Muro et al. (2010) concluded that plasma levels of vitamin B12 in patients with decompensate chronic 
liver disease are high, whereas plasma folate levels are low. Also, the ratio between vitamin B12 and folic acid 
may be useful in the differential diagnosis of the etiology of chronic liver disease, especially alcoholic liver 
disease. Moreover, Bosy et al. (2001) reported that plasma concentrations of the physiologic determinants of 
Hcy metabolism (i.e., folate, vitamin B-12, and vitamin B-6) showed no or only weak associations with basal 
tHcy concentrations in those patients (chronic liver disease and cirrhotics). 

The results show statistically significant decreased levels of cholesterol and triglyceride with progression of 
liver disease according to Child classification these finding in accordance to Siqueira et al who found that 
genetic background, such as the MTHFR polymorphism through hyperhomocysteinemia induced derangement 
of lipid metabolism, may contribute to the development of higher degrees of steatosis, which in turn accelerates 
the progression of liver fibrosis in chronic HCV infection (Siqueira et al., 2011). Potential mechanisms of this 
effect may include the increased sensitivity of steatotic livers to oxidative stress, cytokine-mediated injury, and 
steatosis-related hepatic insulin resistance (Lonardo et al., 2004). 

There is evidence that Hcy induced endoplasmic reticulum (ER) stress causes dysregulation of the 
endogenous sterol response pathway, thereby leading to increased hepatic biosynthesis and uptake of cholesterol 
and triglycerides without impairing the hepatic export of lipids (Andre et al., 2002). Siqueira et al also observed 
lower concentrations of serum total cholesterol in chronic hepatitis C (CHC) patients genotype non-1 (Siqueira 
et al., 2011). In a cohort of 179 patients with CHC this author showed that patients with HCV had lower 
concentrations of total cholesterol than in the control group. These data support the hypothesis that the lipo-viral 
particles use the LDL-C receptors of hepatocytes as points of entry of the virus. Once inside into hepatocyte, the 
replication dependents of the lipid environment of the host (Andre et al., 2002 and Molina et al., 2007). 
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