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Abstract:

Background: Alcohol is the common cause of liver damage worldwide. There is a significant role of oxidative
stress and lipid peroxidation in the pathogenesis of ethanol-induced liver injury. Ethanol consumption results in
depletion of endogenous antioxidant capabilities. Heavy drinkers are deficient in Selenium, which is required for
the activity of Glutathione Peroxidase and antioxidant vitamins A, C and E. This study aims at assessing the
antioxidant status of the patients with alcoholic cirrhosis.

Objectives: The objective of this study is to estimate the serum levels of selenium and vitamin E in patients with
alcoholic cirrhosis and compare the results with that of healthy individuals. Then find the correlation of selenium
and vitamin E levels with serum bilirubin in alcoholic cirrhosis patients

Materials and Methods: This case control study included 50 healthy volunteers who served as control and 50
cases of alcoholic cirrhosis. The blood samples were analysed for selenium, vitamin E and Liver Function Tests
viz. bilirubin, aspartate transaminase, alanine transaminase and albumin.

Results: The mean and standard deviation estimated for cases vs controls were Selenium (0.68 £ 0.05 vs 1.03 +
0.04) and vitamin E (19 £ 0.7 vs 29.7 £ 1.2). Pearson correlation coefficient between selenium and vitamin E
levels in alcoholic cirrhosis patients was 0.785 and it was found to be statistically significant.

Conclusion: Selenium and Vitamin E were significantly lower in cases when compared to controls.
Supplementation of these antioxidants might be beneficial to the patients with alcoholic cirrhosis.
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Introduction

Alcohol is consumed by a large percentage of Materials and Methods
world’s population and a moderate proportion of
them develop clinically significant liver disease.
Alcohol is the common cause of liver damage

worldwide. There is a significant role of oxidative

This is an age and sex matched case-control study
conducted after getting prior approval from the
institutional ~ ethical committee. The study

stress and lipid peroxidation in the pathogenesis of
ethanol-induced liver injury. Ethanol consumption
results in depletion of endogenous antioxidant
capabilities. Depletion of mitochondrial GSH
(Reduced Glutathione) precedes and promotes the
progression of alcoholic liver injury. Heavy drinkers
are deficient in Selenium which is required for the
activity of Glutathione Peroxidase and antioxidant
vitamins A, C and E [1].

This study aims at assessing the antioxidant status of
the patients with alcoholic cirrhosis by analyzing
selenium and vitamin E levels and to assess the
correlation between selenium and vitamin E levels
with the severity of the disease.
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population included two groups; 50 healthy
volunteers who served as controls and 50 cases of
alcoholic cirrhosis. The cases were recruited from
Medical Gasteroenterology department.

Inclusion criteria

Patients with ethanol related decompensated liver
disease with portal hypertension were included in
the study. All patients had varying grades of
oesophageal varices as identified by GI endoscopy.

Exclusion criteria

1. Nonalcoholic liver disease
2. Patients on  vitamins and  minerals
supplementation during the past one year.
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3. Patients with positive serology for Hepatitis B
and C.

4. Patients with other coexisting medical or
surgical illness like CAD, stroke, diabetes etc.

Sample collection

Random venous blood sample of 5 ml was collected.
The serum was separated and analysed for
Selenium, Vitamin E, Bilirubin, Aspartate
transaminase, Alanine transaminase and Albumin.

For the determination of selenium, the sample was
acid digested before analysis. The sample of 500ul
was taken in a porcelain dish and 1.5 ml of nitric
acid: perchloric acid mixture (ratio 5:1) was added
and heated on a sand bath until complete ashing. The
ashed sample was reconstituted with 2 ml of 0.2%
nitric acid. The reconstituted sample was
centrifuged for 10 minutes at 2500 rpm and the clear
supernatant was transferred into another glass tube.
The digested sample was submitted for analysis.
Quantitative estimation of selenium was done by
Graphite Furnace- Atomic Absorption
Spectrophotometer with Zeeman background
correction (Perkin Elmer Analyst 700) in the
Department of Biochemistry, Shankara Nethralaya.
Selenium in vapourized sample absorbs energy at
wavelength of 196.3 nm. Absorbance at this
wavelength is specific for selenium and is
proportional to its concentration[2]. Reference
interval of selenium for adults is 0.8 — 2 umol/l
Serum  vitamin E  was  estimated by
spectrophotometric method using
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bathophenanthroline and is based on the reducing
property of vitamin E3. Alpha Tocopherol being a
reducing agent can convert ferric ion into ferrous ion
which can then combine with the chelating agent,
Bathophenanthroline (BA) to produce pink coloured
Ferrous- BA complex. The absorbance of this
complex is measured at 536 nm which is
proportional to the concentration of a Tocopherol in
the reaction. Orthophosphoric acid is used to inhibit
the interference caused by other reducing agents
such as B carotene and glutathione and hence
increases the specificity of the assay. Reference
range of vitamin E for adults is 12 - 42 umol/L.

Estimation of Total Bilirubin was done by Diazo
Method, Aspartate transaminase and Alanine
transaminase by Modified IFCC method and serum
albumin by Bromocresol green dye binding method

Results and Statistical Analysis

The statistical analysis was done using the SPSS
statistical software. The distribution of age among
the control group and cases were as shown in table
no. 1. Mean and standard deviation were estimated
for each group (cases and controls). Mean values
were compared using student independent ‘t’ test
(Table no. 2). Pearson’s correlation analysis was
done to find out the relationship between Selenium
and Vitamin E (Table no. 3). The relationship is
graphically represented by scatter diagram.
Correlation analysis was also done for serum
Bilirubin with selenium and vitamin E (Table no. 4).

Table 1: The distribution of age among the control group and cases

Group N Mean age (yrs) SD Student ‘t’ test
Case 50 43.14 1.4 P=0.653
control 50 42.18 1.6 Not significant
Table 2: Mean Standard deviation and Test of significance of mean values between cases and cntrols.
Variable Mean + Standard deviation P value
Cases Controls
Bilirubin (umol/L) 128.2+22 10.4+0.51 <0.001 Significant
AST (pkat/L) 1.6+0.25 0.37+0.01 <0.001Significant
ALT (ukat /L) 0.4+0.04 0.2+0.01 <0.001 Significant
Albumin (g/L) 2843 52+0.6 <0.001 Significant
Selenium (pmol/L) 0.68+0.05 1.03+0.04 <0.001 Significant
Vitamin E (umol/L) 19+0.7 29.7+1.2 <0.001 Significant
Table 3: Correlation of serum Selenium and Vitamin E in Alcoholic Cirrhosis patients
Variables Pearson’s correlation coefficient(r) Significance (p) Interpretation
Selenium vs | 0.785 <0.0001 Significant and positive
Vitamin E correlation
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Table 4: Correlation of Bilirubin with Selenium and Vitamin E in alcoholic cirrhosis patients

Variable Pearson’s correlation coefficient (r) | Significance (p) Interpretation

Vitamin E vs -0.529 <0.0001 Significant and

Bilirubin Negative correlation

Selenium vs -0.425 0.002 Significant and

Bilirubin Negative correlation
Discussion necessitates the urgent need for initiation of

The present study demonstrates the defects in
antioxidant status of patients with alcoholic
cirrhosis. A decrease in plasma Selenium has been
found previously by Johansson et al [5]. It may be
due to low intake, absorption or metabolism in
alcoholics. Plasma selenium was found to be
decreased in alcoholic cirrhosis patients but not
among alcoholics in abstinence. This shows that
selenium deficient state in chronic alcoholics
promotes the progression of liver cirrhosis. Sakena
H Rashed et al has found the Vitamin E levels to be
significantly reduced in patients with cirrhotic liver

[6].

In the present study serum Selenium and Vitamin E
levels were found to be significantly lower in
alcoholic cirrhosis patients compared to the control
group (Table no 2).The Karl Pearson’s correlation
coefficient between serum selenium and vitamin E
showed a significant and positive correlation (Table
no 3).

Serum Bilirubin shows a significant and negative
correlation with selenium and vitamin E levels in
cases. P Clot et al has found the markers of oxidative
damage such as plasma lipid hydroperoxide and
erythrocyte malondialdehyde to be 4-5 fold higher
in alcohol intake of more than 100g/day [7].

This shows an altered redox status in these
individuals with several derangements in the natural
antioxidant defence mechanisms. Further validation
studies are needed to evaluate the effects of selenium
and vitamin E supplementation in patients with
alcoholic liver disease in attenuating the progression
of hepatitis to cirrhosis. The huge disease burden
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nutritional intervention trials in alcoholic hepatitis
patients to find out the benefits in terms of reduction
of morbidity and mortality. Although corner stone of
therapy in alcoholic hepatitis is abstinence, there is
increased risk of recidivism in patients who attempt
to cut back but not stop drinking altogether [8]. And
even if the patient becomes abstinent, the risk of
developing cirrhosis is very high [9]. So nutritional
intervention if proven beneficial, it may have a
significant role in treatment of alcoholic hepatitis in
future.

Conclusion

The present study shows decreased levels of
antioxidant nutrients in patients with alcoholic
cirrhosis. Selenium and vitamin E supplementation
at an early stage of alcoholic liver disease may
improve the outcome and long term prognosis in
these patients
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