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ABSTRACT
Background and Objective: The wide variety of biomarkers reflecting liver status is known to be
influenced by heavy alcohol consumers and the dose-response relationships between alcohol intake and
marker changes have not been fully elucidated. Therefore, the study aimed to evaluate the Biomarkers
of liver status in heavy alcoholic drinkers resident in Bayelsa State. This will help us develop a diagnostic
tool for alcohol-related disorders with positive management outcomes that will aid us in forming a
diagnostic tool for the diseases associated with alcohol consumption with good management outcomes.
Materials  and  Methods: The  study  included 200 male and female subjects ranging in age from 15 to
65 years. A well-structured pre-tested questionnaire was used to collect information that was used to
categorise participants into four groups: Non-alcohol consumers (one drink per month), occasional alcohol
consumers (1-3 drinks per month), moderate alcohol consumers (1-5 drinks per week) and heavy alcohol
consumers (>2 drinks per day). Results: Aspartate Aminotransferase (AST) (11.54±3.63 U/L) and Alanine
Aminotransferase (ALT) (6.30±1.79 U/L) were significantly higher in group 4 and progressively from group
2 to 4 when compared to control (aspartate aminotransferase (5.28±1.28 U/L), alanine aminotransferase
(2.86±0.76 U/L). The AST and ALT were all significantly higher in the test groups when compared to
control. Conclusion: The study concluded that chronic alcohol consumption alters aspartate
aminotransferase and alanine aminotransferase (liver enzymes) affecting the function of the liver and
hence can be used as a biomarker for heavy alcohol drinkers.
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INTRODUCTION
Alcohol, occasionally denoted by the chemical name ethanol, is a psychoactive drug that is the active
ingredient in drinks such as beer, wine and distilled spirits (hard liquor)1. It is considered one of the ancient
and most common recreational substances, causing the distinctive effects of alcohol intoxication
("drunkenness")2.

Research has shown that there is an overwhelming link between excessive use of alcohol and a wide range
of harmful outcomes such as alcohol use disorder, alcoholic liver disease, vehicular accidents, a host of
social and legal problems, mortality and morbidity from chronic medical conditions3.
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With various submissions, the liver as an organ is considered to be the earliest and the greatest
predisposed to varying degrees of tissue injury from excessive alcohol drinking because of its unique
function as a primary site of ethanol metabolism4. These adverse effects of alcohol on the liver by various
authors have been considered as either long-term or short-term; short-term adverse effect includes
dizziness, nausea and vomiting and can result in independence and withdrawal while long-term adverse
effect includes brain damage5, liver damage6 and increased risk of cancer7.

Alcoholic liver disease (ALD) a broad term used to describe alcohol-related liver pathology has been
deliberated as the cause of increased morbidity and mortality and accounts for elevated social and
economic costs3. The ALD has a wide clinical and histopathological spectrum. Fatty liver (steatosis), which
is reversible with abstinence, is at one end of the range, while alcoholic hepatitis and fibrosis, which may
or may not improve with abstinence, are at the other. Cirrhosis (Laennec’s cirrhosis) and end-stage liver
disease, on the other hand, are illnesses that are usually irreversible and have a bad prognosis.
Furthermore, consuming alcohol while being obese increases the risk of getting many types of cancer,
particularly hepatocellular carcinoma3.

Therefore, the study aimed to evaluate the biomarkers of liver status in heavy alcoholic drinker’s residents
in Bayelsa State that will aid us informing a diagnostic tool for the diseases associated with alcohol
consumption with good management outcome.

MATERIALS AND METHODS
Study area: This study was carried out in communities of Bayelsa State coordinate 4.8678°N, 5.8987°E.
Bayelsa State is a state in Southern Nigeria in the core Niger Delta Region between Delta State and River
State with a total land mass of about 10,773 km2 (4,159 sq mi). Its capital is Yenagoa on coordinates
4°55'29N, 6°15'51E. The main language spoken is Ijaw language having English as the official language.
The state was created in 1996 from part of Rivers State with an estimated population of 1,704,515
according to the 2006 census8. Bayelsa State has eight Local Government Areas and the state’s capital is
Yenagoa. The study was conducted from April 2018 to May 2021.

Study  population: The  study  population  comprised  males  and  females  within  the  age  bracket  of
15-65 years who consume alcohol and alcohol-based products and a control group comprised of
individuals who have not consumed alcohol or alcohol-based products. The study populations of two
hundred participants were divided into 4 group:

Group 1: Fifty non-alcohol consumers (<1 drink monthly)
Group 2: Fifty occasional alcohol consumers (1-3 drinks/month)
Group 3: Fifty moderate alcohol consumers (1-5 drinks/week)
Group 4: Fifty heavy alcohol consumers (>2 drinks/day)

Inclusion criteria:

C All consenting individuals between the ages of 15 and 65 who use alcohol with no physical signs of
sickness

C All consenting adults who do not consume alcohol and are of legal drinking age

Exclusion criteria:

C Individuals with reported or confirmed cases of liver illness, myocardial infarction, inflammatory bowel
disease, immunological deficiencies or on antiretroviral medication and tuberculosis
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C Pregnant women or women using contraception
C Individuals taking anticoagulant therapy, cytotoxic drugs, anti-diabetic therapy and anti-hypertensive

therapy were excluded from the trial, as were non-consenting individuals

Sample size: The following formula, provided by May and Looney9  was employed:

2

2
Z pqN = d

Where, Z is the critical value and in a tailed least, this is equivalent to 1.95, P is estimated prevalence of
alcoholics in the Niger Delta Region (3.2%), q represents the probability, which is 1-p, d is the absolute
sampling error that can be accepted. It will be set at 5% more than the minimum sampling size N in this
study.

P = 3.2% = 0.032

Q = 1-0.0.32 = 0.968

d2 = 0.052 = 0.0025

47.6 


3.8416 0.032 0.968N = 0.0025

A minimum sample size of 48 is required, but for this study, 50 participants in each group were recruited
at  random  in  localities  throughout  Bayelsa  State.  The  test  group  consists  of  people who consume
alcohol and alcohol-based goods, while the control group does not consume alcohol or alcohol-based
products.

Collection of sample: Aseptically, using 5 mL syringe, 3 mL of venous blood was collected, dispensed into
a lithium heparin container sample for liver function test and was centrifuged at 4000 rpm for 15 min,
plasma was separated and frozen at -20EC until when required for analysis.

Ethical approval: With a letter of introduction from the Head of Medical Laboratory Science Department,
University of Benin ethical clearance was obtained from the Bayelsa State Ministry of Health and ethical
research committee for the approval to collect samples from consenting individuals at communities in
Bayelsa State.

Method of analysis
Alanine Aminotransferase (ALT)
Principle: The ALT in serum is incubated at 37EC for exactly 30 min in a pH 7.4 phosphate-buffered
substrate containing alanine and α-oxoglutarate. The ALT catalyzes the transfer of the amino group from
alanine to oxoglutarate, forming pyruvate and glutamate10:

ASTα - oxoglutarate+L - alanine L - glutamate+pyruvate

The pyruvate reacts with 2, 4-Dinitrophenylhydrazine (DNPH) to form pyruvate hydrazone. The ALT is
measured by monitoring the concentration of pyruvate hydrazone formed with DNPH which in an alkaline
medium gives a red-brown colour. The absorbance of the colour produced is measured using a
spectrophotometer (Infitek Company, Jinan, Shandong, China) at a wavelength of 546 nm.
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Aspartate Amino Transferase (AST)
Principle: The AST in serum is incubated at 37EC for exactly 30 min in a pH 7.4 buffered substrate
containing aspartate and α-oxoglutarate. The AST catalyzes the transfer of amino groups from aspartate
to oxoglutarate, forming oxaloacetate and glutamate10:

ASTα - oxoglutarate+L - aspartate L - glutamate+oxaloacetate

The oxaloacetate reacts with 2, 4-Dinitrophenylhydrazine (DNPH) to form oxaloacetate hydrazone which
the colour produced is measured using a spectrophotometer at a wavelength of 546 nm.

Statistical analysis: Statistical package for Social Sciences (SPSS) (Version 20.1 for Windows 10) was used
to analyze data, differences in the various parameters were evaluated using Kolmogorov-Simirnov Z
statistics, One-way ANOVA was used to assess differences within the group and statistically significant
values were determined at 95% confidence level.

RESULTS
Table 1 shows the mean and standard deviation (SD) of some liver function test enzymes of participants.
Highest mean and SD of aspartate aminotransferase (11.54±3.63 U/L) and alanine aminotransferase
(6.30±1.79 U/L) were obtained in group 4 (heavy alcohol consumers) while least mean and SD aspartate
aminotransferase (5.28±1.28 U/L) and alanine aminotransferase (2.86±0.76 U/L) was obtained in control
group (non-alcohol consumers). Analysis of Variance (ANOVA) showed a statistically significant difference
(p<0.05) in comparison of the control mean and SD values of aspartate aminotransferase and alanine
aminotransferase to other participant groups.

Table 2 shows the post-hoc (Turkey’s LSD Test) comparison of the effect of alcohol consumption on some
liver function test enzymes among participants. It was compared at a statistical confidence level of 95%.
The AST and ALT were all significantly increased when compared to control (non-alcohol consumers).
Interanalysis indicated statistically significant differences for all inter comparisons.

Table 1: Mean and SD of some liver function test enzymes of participants
Group (n = 200) AST (U/L) ALT (U/L)
Group 1 5.28±1.28 2.86±0.76
Group 2 9.10±2.36 4.28±0.95
Group 3 10.32±2.30 5.29±1.07
Group 4 11.54±3.63 6.30±1.79
p-value 0.000 0.000
F-value 57.320 74.239
All values were expressed as Mean±SD for participants across all the groups, *Statistically significant difference between means as
compared with control (p<0.05), Group 1 (Control): Non-alcohol consumers (<1 drink monthly), Group 2: Occasional alcohol
consumers  (1-3  drinks/month), Group 3: Moderate alcohol consumers (1-5 drinks/week) and Group 4: Heavy alcohol consumers
(>2 drinks/day)

Table 2: post-hoc (Turkey’s LSD Test) comparison of effect of alcohol consumption on some liver function test enzymes among
participants

Group AST (U/L) ALT (U/L)
Group 1 vs 2 0.000a 0.000a

Group 1 vs 3 0.000a 0.001a

Group 1 vs 4 0.000a 0.000a

Group 2 vs 3 0.017a 0.000a

Group 2 vs 4 0.001a 0.000a

Group 3 vs 4 0.017a 0.001a

aMean difference is significant at the 0.05 level, Group 1 (Control): Non-alcohol consumers (<1 drink monthly), Group 2: Occasional
alcohol consumers (1-3 drinks/month), Group 3: Moderate alcohol consumers (1-5 drinks/week) and Group 4: Heavy alcohol
consumers (>2 drinks/day)
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Fig. 1: Mean plot graph of participants groups against mean aspartate aminotransferase value (U/L)

Fig. 2: Mean plot graph of participants groups against mean aspartate aminotransferase value (U/L)

Figure  1  shows  mean  plot  graph  of  participants  groups  against mean aspartate aminotransferase
value (U/L). Highest mean of aspartate aminotransferase (11.54 U/L) was obtained in group 4 (heavy
alcohol consumers) while least  mean  aspartate  aminotransferase  (5.28  U/L)  was obtained in control
group (non-alcohol consumers).
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Figure 2 shows mean plot graph of participants groups against mean alanine aminotransferase value (U/L).
Highest mean of alanine aminotransferase (6.30 U/L) were obtained in group 4 (heavy alcohol consumers)
while least mean alanine aminotransferase (2.86 U/L) was obtained in control group (non-alcohol
consumers).

DISCUSSION
This present study indicates that heavy alcohol consumers show higher enzyme activities than moderate
alcohol consumers, occasional alcohol consumers and non-alcohol consumers as seen in Fig. 1 and 2.
Furthermore, moderate alcohol consumers also show higher enzyme activities than occasional alcohol
consumers and non-alcohol consumers underscoring an early occurrence of the biochemical reactions in
response to alcohol intake.

The observation of this study shows changes in liver function test enzyme aspartate transaminase and
alanine transaminase. Tissue damage is typically coupled with the release of enzymes unique to the
afflicted tissue or organ into the circulatory system. As a result, the activity of such enzymes in body fluids
increases11. Liver cell damage manifests as a decrease in the permeability of Aspartate and Alanine
Aminotransferase (AST and ALT, respectively), which are liver marker enzymes. Tissue damage is frequently
accompanied by the release of enzymes unique to the afflicted tissue or organ in circulation. The result
is an increase in the activity of such enzymes in bodily fluids11. Liver cell death manifests itself as a
decrease in the permeability of Aspartate and Alanine Aminotransferases (AST and ALT, respectively),
which are liver marker enzymes. Measurement of enzymatic activities of aminotransferase (AST and ALT)
are of clinical and toxicological importance, as changes in their activities are indicative of tissue damage
by toxicants or in disease conditions12. The AST and ALT were all significantly increased in all participant
groups when compared to control (non-alcohol consumers). These findings were in agreement with
various authors who suggested the increased activity of these enzymes to the unique role of a hepatic cell
as the primary site of alcohol metabolism12-14. Most of the current studies were still in agreement with
studies indicating that aspartate and alanine aminotransferase (AST and ALT) as biomarkers for disorders
associated with heavy alcohol drinkers15-19. This implies that Alcohol consumption may induce hepatic
disorders such as necrosis or inflammation as liver function test enzymes aspartate transaminase and
alanine transaminase were significantly increased.

Therefore, it can be applied as a biomarker for heavy alcohol drinkers which can be of diagnostic
assistance in the management of alcohol associated diseases. It is recommended that there should be a
public campaign against alcohol consumption starting from primary school to tertiary institutions, in the
market places, motor parks and other public places. Lack of funds limits the study only to two liver
enzymes, more studies can be carried out on other enzymes.

CONCLUSION
The study concluded that chronic alcohol consumption changes liver enzymes including aspartate
aminotransferase and alanine aminotransferase affecting the function of the liver and hence can be used
as a biomarker for heavy alcohol drinkers. It is recommended that more research be carried out for other
liver enzymes to establish their diagnostic tool.

SIGNIFICANCE STATEMENT
Alcohol  consumption  and  associated  medical disorders continue to grow in Nigeria, most especially
Niger Delta Region. The effects of alcohol consumption on liver enzymes discovered that aspartate
aminotransferase and alanine aminotransferase as biomarkers in liver status in heavy alcoholic drinkers.
This can be of diagnostic assistance in the management of alcohol associated diseases. This study will help
the researcher uncover the critical area of consumption of alcohol severity that many researchers were
not able to explore. Thus, a new theory on effect of consumption on liver enzymes may be arrived at.
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