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Alteration in Biochemical and Antioxidant
Parameters in Patients with

Alcoholic Liver Injury
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ABSTRACT

Introduction: Alcoholic Liver Disease (ALD) is a result of
excessive consumption of alcohol for long duration. Although
several biomarkers associated with liver status are known to
be influenced by excessive consumption of alcohol, however,
the effect of alcohol quantity on biochemical changes and
oxidative stress in ALD patients has not explained very well in
previous studies.

Aim: To find out the alteration in biochemical parameters related
to liver functions, antioxidants levels and oxidative stress in ALD
patients (both moderate and heavy drinkers).

Materials and Methods: In the present study, 260 subjects were
recruited from the Department of Medicine, Gastroenterology,
Sri Aurobindo Institute of Medical Sciences (SAIMS) and Hospital,
Indore, India and divided in three groups: Group I|-(n=75)
diagnosed cases of ALD with moderate drinkers Group Il-
(n=92) diagnosed cases of ALD with heavy drinkers; and
Group Il included (n=93) normal healthy controls. The levels
of serum enzymes such as Aspartate Transaminase (AST),
Alanine Transaminase (ALT), Alkaline Phosphatase (ALP), and
y-Glutamyl Transferase (GGT), total protein, total bilirubin and
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lipid parameters such as total cholesterol, triglyceride, High
Density Cholesterol (HDL) and Low Density Cholesterol (LDL)
were measured by fully automated chemistry analyser. The levels
of antioxidants such as Superoxide Dismutase (SOD), Catalase
(CAT) and oxidative stress marker such as Malondialdehyde
(MDA) was estimated by spectrophotometric method. p<0.05
was considered as a significant level.

Results: The present study demonstrate that the serum levels of
AST, ALT, ALP, GGT, total bilirubin total cholesterol, triglyceride,
LDL, VLDL and plasma MDA were significantly increased (p<0.001)
and serum total protein, blood levels of SOD and CAT activity
were significantly decreased (p<0.001) in Group | (ALD with
moderate drinkers) as well as Group Il (ALD with heavy drinkers)
when compared with Group Il (healthy controls), respectively. On
comparison of Group | (ALD with moderate drinkers) with Group
Il (ALD with heavy drinkers), a significant difference was found
only for LDL cholesterol, serum total bilirubin and plasma MDA.

Conclusion: Alcohol-induced liver injury is linked to significant
alteration in various biochemical parameters and oxidative stress
as observed by reduced levels of antioxidants in moderate as
well as in heavy drinkers.
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INTRODUCTION

Excessive alcohol consumption damages nearly every organ in the
body. Liver is the primary site for alcohol metabolism hence has
to bear the brunt of alcoholic injury at the earliest [1,2]. ALD has
become a major cause of morbidity and mortality in India [3]. Excess
alcohol consumption is the most common reason for liver cirrhosis
in India [4]. The quantity and the type of alcohol which is ingested
is the most important risk factor for the development of ALD [5].
ALD progresses in about 90% of cases who consumes alcohol
more than 60 gm/day however, 5 to 15% of them develop alcoholic
hepatitis who continues drinking [6-8].

In recent years, conventional biochemical markers have
provoked the interest of researchers to study the alcohol-
mediated damages in liver. Besides the clinical history for chronic
alcoholism, estimation of ALT and AST are predominant laboratory
investigations in aminotransferases, reflecting the damage to
hepatocytes [9]. GGT is a well-established serum biomarker
of ALD and it exists in the plasma membrane of hepatocytes
[10,11]. In the absence of bone disease or pregnancy, elevated
levels of ALP activity usually reflect impaired biliary tract function.
Slight to moderate increases in ALP occur in many patients with
liver disorders such as hepatitis and cirrhosis [12-15]. More than
80% of patients with ALD shows AST: ALT ratio >2 and known
as a valuable diagnostic marker for ALD [16,17]. Serum protein
and bilirubin are also indicator tests of altered hepatic activity
[18,19]. Alcohol causes alteration in various parameters of lipid
metabolism therefore, it is useful to study the lipid profile also in

patients of ALD to understand the effects of increasing levels of
alcohol consumption [20].

As liver is the main organ responsible for metabolising alcohol in the
body [21] therefore, the different pathways of ethanol metabolism
have numerous consequences that contribute to the tissue damage
in alcoholic patients. These consequences resulting in the formation
of adducts and highly reactive oxygen-containing molecules such
as Reactive Oxygen Species (ROS) production that can lead to
oxidative stress induced liver injury [22]. Ethanol metabolism by
the support of Electron Transport Chain (ETC) produces ROS that
is responsible for lipid peroxidation. The lipid peroxidation process
results in the formation of a compound known as MDA [23]. MDA is
a known marker of the oxidative stress-mediated lipid peroxidation
[4]. Overconsumption of alcohol enhanced oxidative stress which
is responsible for development of ALD [24].

Antioxidants are the scavenger of free radicals and inhibit the
oxidation of lipids and proteins. Reduced activity of antioxidants
promotes cell damage [25]. Alcohol-mediated higher production
of pro-oxidants as well as reduced activity of antioxidant system
may contribute to the development of ALD [5]. An experimental
study has reported lower activity of SOD and CAT in heavy alcohol
group [26].

In general, it is noted that the severity of ALD depends on quantity
of alcohol, pattern of alcohol and duration of alcohol consumption
[27]. Despite this, very few studies have been reported the effect
of alcohol quantity on biochemical changes and oxidative stress
parameters in ALD patients [28,29].
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The present study was designed to measure the biochemical
parameters such as ALT, AST, ALP, GGT, total protein and total
bilirubin related to liver function, lipid profile parameters such as
total cholesterol, triglyceride, HDL, LDL, antioxidants such as SOD,
CAT and oxidative stress parameter as MDA in patient with ALD
with moderate and heavy drinkers.

MATERIALS AND METHODS

The present case-control cross-sectional study was carried out
in the Department of Biochemistry from May 2016 to April 2018.
The study subjects were recruited from Department of Medicine,
Gastroenterology Clinic at SAIMS College and Hospital, Indore,
India. The study was approved by the Institutional Ethical Committee
of SAIMS College and PGl Institute, Indore and ethical clearance
number were SAMC/SS-02; Dated-26.02.2016. Patients were
recruited for the study after taking their written informed consent.
The sample size was determined by considering the prevalence
rate of ALD in India as reported by previous study [4]. A total of
260 subjects were enrolled for the study and divided into three
groups: Group I- 75 (45 males and 30 females) diagnosed cases
of ALD with moderate drinkers; Group lI- 92 (57 males and
35 females) diagnosed cases of ALD with heavy drinkers; and
Group lI- 93 (60 males and 33 females) normal healthy controls
without any habit of alcohol drinking. The age was between 30
to 60 years for both genders. The subjects having diabetes,
obesity, essential hypertension, thyroid disease, nephritic disease,
cardiovascular associated liver disease, malignancy, asthma, gout,
hyperlipidemias, other infectious diseases and pregnant women
were excluded from the study. The alcoholic patients were classified
as per the Paton criteria [30] into two categories. According to this
criteria, alcoholic subjects were classified in two groups: (a) high
alcohol intake group (heavy drinkers) was defined when the study
subjects had been drinking >80 gm alcohol per day at lest last one
year; and (b) moderate alcohol intake group (moderate drinkers)
was defined when the study subjects had been drinking <80 gm
alcohol per day.

Sample Collection and Analysis of

Biochemical Parameters

Blood sample was collected after 10-12 hour fasting state. The
analysis of AST, ALT, and ALP, GGT, total bilirubin, total protein
and lipid profile parameters were carried out by fully automated
chemistry analyser in clinical lab at SAIMS, Indore. Estimation of
blood catalase activity was carried out by Aebi (1983) method
[31]. Determination of SOD was done by Marklund S and
Marklund G (1974) method [32]. Plasma MDA was measured by
spectrophotometric method [33].
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STATISTICAL ANALYSIS

SPSS version 20.0 was used for the statistical analysis. Data were
presented as Means+Standard Deviation (Means+SD). Student’s
t-test was used for comparison of data in two groups. p<0.05 was
considered as significant level.

RESULTS

Age distribution of study groups: Out of 260 subjects, 75 were
found as moderate drinker and 92 found as heavy drinker According
to age distribution, 41 to 50 years age group subjects were in higher
numbers as compared to other age groups [Table/Fig-1].

ALD with heavy ALD with moderate Healthy controls
Age (year) drinkers (n=92) drinkers (n=75) (n=93)
30-40 18 7 20
41-50 43 4 39
51-60 31 27 34

[Table/Fig-1]: Age distribution of ALD patients and healthy controls.

n: Number

Anthropometric characteristic of ALD with moderate drinkers
and heavy drinkers: The BMI was found significantly (p<0.001)
increased in ALD with moderate drinkers as compared to healthy
controls. Also, the BMI was found significantly (p<0.001) increased
in ALD with heavy drinkers as compared to healthy controls. A
significant difference was found for BMI on comparison between
ALD with moderate drinkers and heavy drinkers [Table/Fig-2].

Liver profile in ALD with moderate drinkers and heavy drinkers:
The AST, ALT, ALP, GGT, and total bilirubin were found significantly
(p<0.001) increased and a significant (p<0.001) decreased level
of total protein was found in ALD with moderate drinkers as well
as ALD with heavy drinkers when both groups were compared
to healthy controls. No significant difference was observed in liver
profile parameters on comparison between moderate drinkers and
heavy drinkers, except serum total bilirubin [Table/Fig-3].

Lipid profile in ALD with moderate and heavy drinkers: The
serum total cholesterol, triglyceride, LDL-C and VLDL-C levels were
found significantly (p<0.001) increased and no significant (p<0.79)
difference of HDL-C found in ALD with moderate drinkers as
compared to healthy controls. Similar, the serum total cholesterol,
triglyceride, LDL-C and VLDL-C levels were found significantly
(p<0.001) increased and no significant (p<0.40) difference of HDL-C
was found in ALD with heavy drinkers as compared to healthy
controls. On comparison of moderate drinkers and heavy drinkers,
no significant result was found for lipid profile parameters however,
serum LDL cholesterol was found significant on this comparison of
these groups [Table/Fig-4].

[Table/Fig-2]: Anthropometric characteristics of ALD with moderate and heavy drinkers.

Parameter (s) ALD with moderate drinkers (n=75) ALD with heavy drinkers (n=92) Healthy controls (n=93) *p-value *p-value Sp-value
Height (m) 1.68+0.09 1.68+0.11 1.70+0.10 0.094 0.601 1.000
Weight (kg) 68.08+7.80 70.93+8.95 66.64+7.99 0.720 0.320 0.02
BMI (kg/m?) 21.60+1.20 20.40+2.1 24.60+2.20 0.001 0.001 0.001

Data are presented as Mean+SD; n: Number; BMI: Body mass index; *Comparison between healthy controls and ALD with moderate drinkers; *Comparison between healthy controls and ALD with heavy

drinkers; *Comparison between ALD with moderate drinkers and heavy drinkers, p<0.05 was considered as significant level

[Table/Fig-3]: Liver function tests in ALD with moderate and heavy drinkers.

Parameter (s) ALD with moderate drinkers (n=75) ALD with heavy drinkers (n=92) Healthy controls (n=93) *p-value #p-value $p-value
SGPT (IU/L) 119.16+33.03 124.22+35.95 28.85+8.49 0.001 0.001 0.101
SGOT (IU/L) 110.93+35.14 116.18+30.73 27.65+7.40 0.001 0.001 0.304
GGT (IU/L) 101.85+40.04 106.63+51.83 24.67+9.82 0.001 0.001 0.888
ALP (IU/L) 189.01+45.13 197.07+£44.18 86.10+24.47 0.001 0.001 0.247
Total protein (gm/dL) 4.71£0.92 4.85+0.98 6.99+0.22 0.001 0.001 0.207
Total bilirubin (mg/dL) 1.51£0.24 1.79+0.14 0.61£0.15 0.001 0.001 0.001

Data are presented as Mean+SD; n=number; *Comparison between healthy controls and ALD with moderate drinkers; *Comparison between healthy controls and ALD with heavy drinkers; *Comparison

between ALD with moderate drinkers and heavy drinkers; p<0.05 was considered as significant level
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[Table/Fig-4]: Lipid profile in ALD with moderate and heavy drinkers.

Parameter (s) ALD with moderate drinkers (n=75) ALD with heavy drinkers (n=92) Healthy controls (n=93) *p-value | *p-value | Sp-value
Total cholesterol (mg/dL) 248.13+31.88 259.85+39.83 118.19+20.48 0.001 0.001 0.054
Triglyceride (mg/dL) 189.69+38.46 189.20+46.18 123.58+13.90 0.001 0.001 0.941
LDL-C (mg/dL) 169.36+34.03 181.02+38.74 113.86+18.33 0.001 0.001 0.042
HDL-C (mg/dL) 35.01+3.03 36.04+3.71 40.01x7.68 0.790 0.403 0.547
VLDL-C (mg/dL) 38.38+7.97 37.89+7.13 24.72+2.82 0.001 0.001 0.675

Data are presented as Mean+SD; n: Number; *Comparison between healthy controls and ALD with moderate drinkers; *Comparison between healthy controls and ALD with heavy drinkers; *Comparison

between ALD with moderate drinkers and heavy drinkers, p<0.05 was considered as significant level

Parameter (s) ALD with moderate drinkers (n=75) ALD with heavy drinkers (n=92) Healthy controls (n=93) *p-value *p-value Sp-value
Blood SOD (U/g of Hb) 2.59+1.13 2.66+1.03 5.67+1.06 0.001 0.001 0.674
Blood CAT (U/g of Hb) 2.57+0.30 3.04+1.23 6.72+1.07 0.001 0.001 0.798
MDA (umol/mL) 7.35+2.66 8.17+2.25 2.80+0.52 0.001 0.001 0.032

[Table/Fig-5]: Blood activity of SOD, CAT and plasma MDA levels in ALD with moderate and heavy drinkers.

Data are presented as Mean+SD; n: Number; SOD: Superoxide dismutase; CAT: Catalase; MDA: Malondialdehyde; *Comparison between healthy controls and ALD with moderate drinkers; “Comparison

between healthy controls and ALD with heavy drinkers; *Comparison between ALD with moderate drinkers and heavy drinkers; p<0.05 was considered as significant level

Blood activity of SOD, CAT and plasma MDA levels in ALD
with moderate and heavy drinkers: The plasma MDA level was
significantly (p<0.001) increased and blood activity of SOD and
CAT were significantly (p<0.001) decreased in ALD with moderate
drinkers as compared to healthy controls. The plasma MDA level was
significantly (p<0.001) increased and blood activity of SOD and CAT
were significantly (p<0.001) decreased in ALD with heavy drinkers as
compared to healthy controls. However, no significant difference was
found for antioxidant parameters on comparison between moderate
drinkers and heavy drinkers but significant difference was observed
for plasma MDA in both groups [Table/Fig-5].

DISCUSSION

ALDis one of the leading causes of morbidity and mortality associated
with alcohol consumption in India. In the present study according to
age distribution, the ALD subjects were in higher numbers in the age
group of 41 to 50 years. Our result was closely related with study
done by Patil AM et al., [4]. ALD with heavy drinkers had significant
low body weight, low BMI as compared to healthy controls in the
present study. Addolorato G et al., has also reported a lower body
weight in alcoholics as compared to social drinkers due to reduction
of fat mass [34]. In another study of World MJ et al., has also shown
that reduced body weight was the best clinical indicator of alcohol
abuse [35]. In contrast to the present result Vozzo CF et al., have
reported that elevated BMI is a risk factor in ALD as well as Non-
Alcoholic Fatty Liver Disease (NAFLD) [36]. The important finding
of the present study is a significant difference noted in BMI on
comparison of moderate and heavy drinkers.

In the present study, significantly higher levels of ALT, AST, ALP, and
GGT were observed in ALD with heavy and moderate drinkers in
comparison to healthy controls. There are higher enzyme activities
in moderate drinkers compare to healthy controls (occurrence of
early biochemical changes in response to ethanol intake). Alatalo
P et al., have reported that serum GGT, AST, ALT were significantly
higher in heavy drinkers in comparison to moderate drinkers in their
study [37]. In this study patients with ALD showed hyperbilirubinemia
and the significantly increased levels of total bilirubin were found in
both heavy as well as moderate drinkers with ALD. In support of
the present result, Das SK and Vasudevan DM, also found elevated
serum bilirubin level in heavy and moderate ALD patients [38]. In the
present study, significant decrease in total protein was observed in
both heavy as well as moderate drinkers with ALD when compared
with normal healthy control. Heavy drinkers were found significantly
low value compared to moderate drinkers. Ethanol consumption
hinders the rate of hepatic protein catabolism (slows down).
Similar results also reported by Das SK and Vasudevan DM, [38].
Large amount of alcohol for a long period may develop abnormal
liver functions, however, in the present study no major significant

difference was observed in parameters related to liver function on
comparison between heavy and moderate drinkers except serum
total bilirubin.

This study found significantly increased levels of total cholesterol,
triglyceride, LDL-C and VLDL-C on comparison between ALD with
moderate drinkers and healthy controls, except HDL-C. Similar
finding was also noted in ALD with heavy drinkers when it compared
to healthy controls. On comparison of moderate drinkers with heavy
drinkers for lipid profile parameters, the significant difference was
found only for LDL cholesterol. However, a long-term intake of
alcohol results in perceptive derangements of lipid metabolism [39].
The present study also showed significantly increased level of plasma
MDA (p<0.001) in both ALD with heavy and moderate drinkers in
comparison to healthy controls. Similar result also documented by
Gupta S et al., in there study [40]. The present study observed a
significant difference in MDA levels between moderate and heavy
drinkers. As MDA is a known biomarker of oxidative stress and
several animal and human studies strongly favuor the possibility of
oxidative stress in the pathogenesis of ALD due to the excessive
production of alcohol-mediate ROS [41,42]. The present study also
showed significant decreased antioxidants such as SOD and CAT in
both ALD with heavy and moderate drinkers in comparison to healthy
controls. However, on comparison of antioxidant parameter between
moderate and heavy drinkers, no significant result observed. Previous
studies have also reported significantly decreased activity of SOD
and CAT in ALD patients as compared to the controls [43-47].

According to the previous studies there are a relationship between
the incidence of alcoholic liver cirrhosis and alcohol intake.
Therefore, these studies suggested that 60 g of alcohol intake per
day in men and 20 g of alcohol intake per day in women prompts
the risk of liver cirrhosis. Furthermore, daily alcohol intake is more
injurious as compared to binge drinking [36,48]. For a log period
alcohol consumption might be responsible for development of ALD
despite this, in our study no significant changes were noted in
biochemical, antioxidant and oxidative parameters between heavy
and moderate drinkers.

Limitation(s)

The study did not address the possible confounding effect of
smoking, gender, and morphological patterns of liver cirrhosis.
The type of beverage is also an important factor which may have
influenced the result.

CONCLUSION(S)

This study showed increased production of MDA and reduced
scavenging ability of SOD and CAT in ALD patients with moderate
as well as heavy drinkers. It may be a consequence of alcohol-
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mediated

increased production of free radicals. As alcohol

consumption is directly associated with biochemical as well as
oxidant-antioxidant alteration in liver cells therefore, monitoring of
biochemical parameters, MDA, SOD and CAT might be more helpful
in detecting the severity of alcohoalic liver injury.
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