Journal of Applied Life Sciences International

24(5): 30-40, 2021; Article no.JALSI.70427
. ISSN: 2394-1103

An Investigation on some Hepatic Enzymes and
Haematological Variables among Alcoholic
Volunteers in Kadima District of Jos South Local
Government Area of Plateau State, Nigeria

Yohanna Denkok?’, Samuel Y. Gazuwa' and Ishaya Y. Longdet*

'Department of Biochemistry, Faculty of Basic Medical Sciences, University of Jos, P. M.B. 2084, Jos
Plateau State, Nigeria.

Authors’ contributions

This work was carried out in collaboration among all authors. Authors YD, SYG and IYL designed the
study, wrote the protocol and the first draft of the manuscript. Authors SYG and IYL performed

the statistical analysis and author YD managed the literature search. All authors read and approved
the final manuscript

Article Information

DOI: 10.9734/JALSI/2021/v24i530236

Editor(s):

(1) Dr. Muhammad Kasib Khan, University of Agriculture, Pakistan.

Reviewers:

(1) Alessandro Nalesso, University of Padova,ltaly.

(2) Bakhodir Ismailov, Uzbekistan.

Complete Peer review History: https://www.sdiarticle4.com/review-history/70427

Received 11 May 2021

Original Research Article ~ Accepted 19 July 2021
Published 04 September 2021

ABSTRACT

Aim: This research work investigated the impact of the differences in duration of alcoholic beverage
consumption on hepatic and heamatological parameters.

Methods: Fifty (50) healthy male volunteer subjects were recruited for this study from Kadima
district of Jos South Local Government Area of Plateau State, Nigeria and were coded according to
the years of alcohol consumption: 1-7, 8-14, 15-21, and 22-28 for groups B, C, D and E respectively
with each having ten (10) volunteers. Group A was christened as the control having human subjects
that have neither drank Burukutu nor factory- based lager beer. Full blood count was done using
haematology analyser while spectrophometric method was used to assay for the activities of AST,
ALT, ALP, GGT as well as various levels/concentrations of TB, DB, TP, urea and creatinine.
Results: Result obtained showed that AST and ALP were raised (p < 0.05) in all the groups when
compared to the control. ALT was elevated in group E only while GGT was increased (p < 0.05) in
groups D and E. Total and direct bilirubin were both elevated (p < 0.05) in groups B, C and E but
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equal control in group D. Total protein was higher in groups B and C but lowered in groups D and E
relative control. Concentrations of urea was statistically significant (p < 0.05) in groups C and E.
Creatinine was only statistically significant in group C but equal control in other groups. Results of
the haematological parameters showed that RBC and WBC were reduced in all the groups’ relative
control. Hb concentration was increased (p < 0.05) in groups C, D and E. PCV was found to be
reduced in groups B, C and D when compared to the control.

Conclusion: This study has shown that prolong ingestion of local brew impacts negatively on
hepatic biomarkers as well as some haematological indexes like WBC, RBC and PCV.

Keywords: Burukutu; brew; factory-based; beer; alcoholism; liver enzyme.

1. INTRODUCTION

Beer is the world’s oldest and most widely
consumed alcoholic beverage and the third most
popular drink after water and tea. The name itself
was derived from the Latin word bibere, which
means “to drink” [1]. Brewing is the production of
beer by steeping a starch source, commonly
cereal grains, in water and fermenting the
resulting sweet liquid with yeast [2].

Burukutu is an indigenous locally brewed
alcoholic beverage of vinegar-like flavor prepared
from sorghum grains [3]. In burukutu production,
the grains are usually steeped for about 18 — 24
hours at 30°C and germination takes place at
30°C for 5 days. Kilning is carried out under the
sun or in the oven at 50°C within 24 hours [4]
after which milling of the grain is done and the
milled malt flour is mixed with water. This is
followed by vigorous boiling for 3-4 hours, here
after, it is allowed to cooled. The cooled slurry is
filtered and backed sloped followed by another
boiling for 3-4 hours again; cooling is also
observed and starter from previous brew is then
added. The cooled product is then filtered and
allowed to ferment for 12-14 hours thereby giving
rise to the resultant product that is called
burukutu beer [5].

It is widely consumed as food (because it is
heavy and thick) in the rural population of
northern and central Nigeria as well as poor
urban centers due to its affordability compared to
commercially brewed beer [6].

Burukutu contains almost all essential amino
acids in required proportion except cysteine and
tryptophan which are being completely destroyed
by heat during boiling [7]. Traditionally, burukutu
is brewed with red or white sorghum variety
and/or maize malts [8]. It has a sour taste
resulting from the action of the lactic acid
bacteria (Lactobacillus spp.) and opaque colour
because of suspended solid and yeast materials
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with thin consistency [9]. The production process
of burukutu is time consuming, complex and
sometimes carried out under unhygienic
conditions. Back slopping (the addition of an old
fermented batch of a previous brew to serve as
an inoculum) is usually done to hasten the
fermentation process. Burukutu has a very short
shelf-life and is expected to be consumed within
five days after back slopping. It can however stay
much longer (about a week or two) if not back
slopped, and tightly covered [10]. Bukurutu was
said to contain alcohol concentration of 3.7-4.9%
(v/v) [11].

Contaminants have been reported to be present
in foods including local alcoholic drinks. These
contaminants could be organic or inorganic

elements such as copper (Cu), iron (Fe),
manganese (Mn) and zinc (Zn) [12].
Underprivileged and poor natives, mostly

women, use water from the mining ponds and
wells for domestic and routine preparation of
native beers which are sources of some of these
heavy metals. Zinc toxicity for example has been
reported to impair immune function; inhibit the
absorption of copper, calcium, iron and
magnesium and promote folate deficiency [13].
The production of burukutu involves the
application of some antiquated techniques which
could also lead to the generation of undesirable
organic metabolites like hexadecanoic acid, ethyl
docosanoate and other higher alcohols in the
beers which could themselves also impose some
level of toxicity to the system [14].

Alcohol is metabolized in the liver. Elevated
consumption of alcohol posts a major risk factor
for the development of liver fibrosis, alcohol liver
disease (ALD), and hepatocellular carcinoma
(HCC) [15]. Alcohol-dependent induction of
cytochrome P 450 2E1 (CyP2El) leads to
formation of acetaldehyde [16]. CYPE1-
dependent alcohol metabolism leads to
increased hepatic oxidative stress due to the
production of reactive oxygen species (ROS)



including hydroxyethyl radicals [17]. Excess
(ROS) inflict injury on the parenchyma cells of
the liver, leading to release of enzymes and other
biomarkers which can be detected in body fluids
especially serum [18].

The aims of this study were to investigate the
impacts of alcoholic beverage consumption on
hepatic and hematological parameters based on
the disparity in duration of consumption of
alcoholic beverage among 50 volunteer subjects
in Kadima district of Jos South Local
Government Area of Plateau State, Nigeria.

2. MATERIALS AND METHODS.

Location: This study was carried out in Kadima
district of Jos South Local Government Area of
Plateau State, Nigeria.

Subjects: Apparently 50 healthy male volunteers
between the ages of 20-65 years were recruited
for this research work.

2.1 ETHICAL APPROVAL

The ethical approval for this research work was
granted by the ethical committee on research of
the Plateau State Specialist Hospital, Jos
Plateau State, Nigeria.

2.2 Experimental Design

Fifty (50) healthy male human volunteer subjects
between the ages of 20 -65 years were recruited
for this study and were coded into 5 groups: A, B,
C, D and E. Since the study was solely
volunteer in nature, as a result, informed consent
form was administered to volunteered subjects to
obtain  their approval for this study.
Questionnaires were also applied to collect the
volunteer's bio-data and the history of their
drinking habit.

Group 1 10 volunteers who have neither drank
burukutu or any other form of alcohol

beverage

Group 2 10 volunteers who have been
consuming burukutu between 1-7 years

Group 3 10 volunteers who have been
consuming burukutu between 8- 14
years

Group 4 10 volunteers who have been
consuming burukutu between 15-21
years
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Group 5 10 volunteers who have been
consuming burukutu between 22-28
years

2.3 Sample Collection

Vacutainer closed system of venous blood
collection was used for sample collection. 5ml of
blood was carefully collected from each of the
subjects at the forearm into a plain tube avoiding
venoustasis and was allowed to clot at room
temperature. Samples were then placed in a
cooler and transported to the laboratory. They
were spun at about 3500rpm for 10minutes
within one hour of sample collection. The serum
was aspirated using Pasteur pipettes into the
micro vials for the analysis of analytes of
interest.

2.4 Biochemical Analysis

Heamatological Parameters: The
haematological parameters were analyzed using
haematology auto analyzer.

Total protein: Total protein was estimated using
the biuret method.

Measurement of bilirubin (Total and direct
bilirubin): Total and Direct bilirubin
were determined using  spectrophometric
method as described by Jendrassic and Grof
(1938).

Aspartate Amino Transferase (AST): AST was
determined by the method of Reitman and
Frankel (1957).

Alanine Amino Transferase (ALT): ALT was
determined by the method of Reitman and
Frankel (1957).

Alkaline Phosphatase: (ALP): ALP was
determined of method Englehart (1970).

Gamma glutaryl (GGT): GGT was determined
by the method of Heersink and Hafkenscheid
(1980).

2.5 Statistical Analysis

Data was analyzed using instat3 software.
One way analysis of variance (ANOVA) was
used for comparison of different groups and
values were considered significant at
P <0.05. Results were presented as the means +
SEM.



3. RESULTS

Effect of Alcoholic Beverage on Human
Volunteer Subject in Kadima of Jos south Local
Government Area of Plateau State.

The result in table one shows that total bilirubin
in groups A, B, C, D and E were found to be
0.55+0.169, 1.13+0.185, 1.41+0.211, 0.58+0.209
and 2.82+1.442, respectively. Total bilirubin was
significantly higher (p < 0.05) in group B, C and E
when compared to control but equal to control
in group D. Direct bilirubin in groups A, B, C, D
and E were found to be 1.16+0.188, 2.23+0.786,
1.60+£0.305, 1.19+0.189 and 3.63+1.493
respectively. Direct bilirubin was significantly
higher (p < 0.05) in groups B, C and E when
compared to the control group but equal to
control in group D. Total protein in groups A, B,
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C, D and E were found to be 66.01+5.242,
66.57+5.367, 68.28+5.113, 61.74+1.931 and
65.50+£1.030 respectively. Total Protein was
significantly higher (p < 0.05) in groups B, and C
but significantly lower (p < 0.05) in groups D and
E when compared to control.

The result in table two shows that AST in groups
A, B, C, D and E were found to be 11.00+1.224,
22.64+7.602, 23.17+6.248, 34.23+3.477 and
16.41+0.770 respectively. ALP was also found to
30.05+2.925, 42.62+11.544, 66.85+9.639,
184.004£15.182 and 89.24+32.790 for groups A,
B, C, D and E respectively. These results show
that both AST and ALP were significantly
increased (p < 0.05) in all the groups relative
control group. ALT in groups A, B, C, D and E
were found to 11.13+2.772, 6.66+0.881,
8.66+1.202, 5.33+1.856 and 11.50+2.500

Table 1. Effect of variation in the duration of alcoholic beverage consumption on hepatic

function
Groups TB(umol /L) DB(umol /L) TP(g/L)
Group A (control) 0.55+0.17 1.16+0.19 66.01+5.24
GROUP B 1.13+0.19° 2.23+0.79° 66.57+5.37"
GROUP C 1.41+0.21° 1.60+0.31° 68.28+5.11°
GROUP D 0.58+0.21¢ 1.19+0.19° 61.74+1.93%
GROUP E 2.82+1.44° 3.63+1.49° 65.50+1.03%
p-values 0.06 0.13 0.87

Values are expressed as mean + SEM, n = 4. If p value is less than 0.05, there is significant difference in mean
values; *Values are significantly low when compared with control (p < 0.05); ®Values are significantly high when
compared with control (p < 0.05); “Values are equal to control; “Values are not significantly different when
compared with control (p < 0.05).; *Statistically significant from the control (p<0.05) using one-way ANOVA
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respectively. ALT values are only significantly
higher (p < 0.05) in group E but lowered in the
other groups. GGT in groups A, B, C, D and E
were found to 3.1840.289, 2.99+0.950,
1.68+0.342, 4.53+0.920 and 6.08+3.474
respectively. This shows the GGT values were
only elevated in groups D and E but lowered in
other groups when compared to the control

group.

The result in table four shows that RBC in groups
A, B, C, D and E were found to 5.45+0.059,
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3.52+2.375 respectively. These results show that
both RBC and WBC levels were lowered in all
the groups relative control.

The result also shows that haemoglobin in
groups A, B, C, D and E were found to
127.67+2.728, 121.33+6.984, 174.67+29.672,
147.33£10.088 and 132.50+4.500 respectively.
Heamoglobin concentration is elevated in all the
groups (p < 0.05) but lowered in group B.PCV in
groups A, B, C, D and E were found to be
46.03+0.088, 40.00+2.000, 41.33+4.667,

2.79+0.406, 3.04+0.528, 3.20+0.404 and 42.33+0.333 and 46.00+£3.000 respectively. PCV
2.99+1.390 respectively. Mean WBC values were lowered in all the groups but equal
concentration was also found to be 5.56+1.598, to control in group E.
2.90+0.606, 4.46+0.483, 3.97+0.624 and
Table 2. Effect of variation in the duration of alcoholic beverage consumption on hepatic
enzymes
GROUPS AST (U/L) ALT (U/L) ALP (U/L) GGT (U/L)
Group A (control) 11.00+1.22 11.13+2.77 30.05+2.93 3.18+0.29
Group B 22.64+7.60° 6.66+0.88% 42.62+11.54° 2.99+0.95°
Group C 23.17+6.25" 8.66+1.20% 66.85+9.64" 1.68+0.34°
Group D 34.23+3.48° 5.33+1.856% 184.00+15.182° 4.53+0.920°
Group E 16.41+0.77" 11.50+2.50" 89.24+32.79° 6.08+3.47°
p-values 0.08 0.19 0.01 0.22

Values are expressed as mean + SEM, n = 4. If p value is less than 0.05, there is significant difference in mean
values; ®Values are significantly low when compared with control (p < 0.05); "Values are significantly high when
compared with control (p < 0.05); *Statistically significant from the control (p<0.05) using one-way ANOVA
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Table 3. Effect of variation in the duration of alcoholic beverage consumption on
haematological parameters

GROUPS LYMPH  MID GRAN LYMPH%  MID% GRAN%
Group A (Control) 2.85:0.80 0.53+0.26 2.00+0.60 50.90+1.23  12.00+3.36 37.06%3.931
Group B 0.72+0.16° 0.37+0.09* 1.81+0.36% 24.60+0.95° 12.56+0.52° 62.83+1.27°
Group C 2.41+0.45% 0.42+0.19* 1.62+0.13% 54.16+5.44° 8.96x0.85° 36.86%6.26°
Group D 1.88+0.26° 0.49+0.04% 1.59+0.32% 54.79+3.10° 12.78+2.70° 27.75+3.58°
Group E 1.39+1.02° 0.88+0.73° 1.25+0.63% 45.10+13.20° 8.35+5.05° 46.55+8.15"
p-values 0.13 0.77 0.81 0.01 0.66 0.003

Values are expressed as mean + SEM, n = 4. If p value is less than 0.05, there is significant difference in mean
values; ®Values are significantly low when compared with control (p < 0.05); ®Values are significantly high when
compared with control (p < 0.05); *Statistically significant from the control (p<0.05) using one-way ANOVA
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Table 4. Effect of variation in the duration of alcoholic beverage consumption on
haematological parameters

Groups RBC(/mm®)  Hb(g/dl) PCV(%) WBC(mm®)X10°
Group A (Control) 5.45+0.06 127.67£2.73 46.03+0.09 5.56+1.60
Group B 2.79+0.41% 121.33+6.98° 40.00+2.00% 2.90+0.61%
Group C 3.04+0.53% 174.67+29.67°  41.33+4.67% 4.46+0.48"
Group D 3.20+0.40% 147.33+10.09°  42.33+0.33% 3.97+0.62%
Group E 2.99+1.39% 132.50+4.50" 46.00%3.00° 3.52+2.38%
p-values 0.03 0.20 0.43 0.54

Values are expressed as mean + SEM, n = 4. If p value is less than 0.05, there is significant difference in mean

values; ®Values are significantly Iow when compared with control (p < 0.05); ®Values are significantly high when

compared with control (p < 0.05); dvalues are not significantly different when compared with control (p < 0.05);
*Statistically significant from the control (p<0.05) using one-way ANOVA

35



Denkok et al.; JALSI, 24(5): 30-40, 2021, Article no.JALSI.70427

Table 5. Frequency and concurrent ingestion of burukutu with other factory based lager beer

Groups Consumers of Consumers of Frequency of Quantity consumed Nutritional factors History of peptic
Burukutu only Burukutu with other consumption of per day(litres) among volunteers ulcer among
beer(s) Burukutu volunteers

GROUP A Not Applicable Not Applicable Not Applicable Not Applicable Good Nil

GROUP B 4 6 Daily 5 litres a day Moderate 4

GROUP C 6 4 Twice a day 7 litres a day Poor 2

GROUP D 7 3 Once a day 3 litres a day Poor 4

GROUP E 2 8 Once a day 3 litres a day Moderate 1
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4. DISCUSSION

This research work presents an experimental
study on the effects of the differences in duration
of alcoholic beverage consumption among fifty
(50) different human subjects on hepatic and
hematological parameters in Kadima district of
Jos South Local Government Area of Plateau
State, Nigeria. From the result obtained in table
(1), total and direct bilirubin were significantly
elevated (p < 0.05) with an increase in the
number of years the volunteer subjects were
involved in alcoholic beverage consumption.
Total bilirubin abnormalities in chronic alcoholics
may result from isolated or combined increase in
the non-conjugated and conjugated fractions. An
increase in the conjugated fraction always
denotes hepatocyte damage [19]. This research
work is in tandem with the findings of [20] which
also reports that the total and direct bilirubbin
increase is proportion to the length or duration in
years of alcohol consumption.

Total protein was also found to be statistically
elevated in groups B and C but lowered in
groups D and E from our investigation. The
reduction in total protein was investigated in
individuals that have prolonged history of
alcoholic beverage consumption. This strongly
agrees with the findings of [21] who had earlier
reported that heavy alcoholic beverage
consumption affect protein synthesis as well as
that of [22] who also found out that a progressive
decrease in protein could be attributed to
prolonged alcohol consumption.

ALP levels were statistically higher (p < 0.05) in
all the groups’ relative control group. The
significant increase in ALP among volunteer
subjects was traceable to the impact of alcohol
concentration in  burukutu on the liver
hepatocytes since serum ALP activities was
mainly from the liver with 50% contribution by the
bones [23]. This is because alcohol is known to
inflict injury on the liver through oxidative stress
resulting from the breakdown of its metabolic
products especially acetaldehyde [24]. The effect
of chronic consumption of alcohol has been
reported to have direct impact on bone cells by
decreasing the number of osteoblasts, osteoid
formation and osteoblasts proliferation as well as
indirect effects through its action on mineral
regulatory hormones. This development affects
osteoblastic activity and bone remodeling
resulting in low generation of bone isoform of
ALP which is a biomarker of bone formation [25].
This finding is in line with the investigation of [26]
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who also reported an increase in the activities of
ALP among incessant burukutu consumers.

AST was significantly elevated in chronic
burukutu consumer’s groups B, C, D and E as
against the control subjects. The significant AST
increase observed in burukutu subjects in this
study, points to the capacity of chronic alcohol
consumption to induce enzyme leakage from
the hepatocytes especially in alcoholic hepatitis
as reported by [27]. Alcohol increases
mitochondrial AST activity in plasma, whereas
other causes of hepatitis typically do not [28].
It does so by inducing the release of
mitochondrial AST from cells without visible cell
damage [29].

From the result in table 1, the values of ALT were
reduced in groups B, C and D but increased in
group E relative control. This trend shows that
alcohol impact more on the body’s system with a
commensurate increase in the duration and
years of consumption. This work is in line with
the finding of [30] which also reports an increase
in ALT values with increase in timeline of
burukutu consumption. This enzyme, ALT is one
of the hepatic biochemical markers which are
released into blood circulation as a result of
injury to the liver by one or more factors. One
factor that can lead to elevated level of these
enzymes is excessive and continuous alcohol
intake [31].

GGT is extremely sensitive to alcohol use and
serum GGT is one of the best markers for
chronic alcohol consumption, which has a
relatively high sensitivity and specificity [32]. The
serum GGT is markedly elevated in patients with
alcoholic liver disease and primary biliary
cirrhosis whereas mean hepatic GGT s
significantly elevated only in the alcoholic liver
disease group [33].

From the result of our investigation, the values of
GGT were lowered in groups B and C but
increased (p < 0.05) in groups D and E relative
control. This increase in values of GGT with
increase in consumption of alcohol actually
synchronizes with the investigations of [34]. The
trend and progression in the values of GGT
shows clearly that prolong alcohol consumption
impact on the liver. Serum GGT is the most
sensitive, most widely employed marker of
alcohol consumption. It is more likely to be
elevated in regular rather than episodic drinkers
[35]. An isolated rise in serum GGT is seen in
patients with alcohol abuse, even without liver



disease perhaps because of microsomal enzyme
induction [36].

The results of this study have shown that ethanol
and its derivatives have the capacity to induce
hematotoxic  effects. The changes in
haematological parameters and red blood cell
indices provide useful information on the general
state of blood after such exposure to exogenous
insult. Result obtained from table (4) shows that
RBC was significantly reduced in all the groups
when compared to the control. This reduction in
RBC may be due to proportionate decreased in
haemoglobin as obtained from the outcome of
our findings. This investigation agrees with the
findings of [37].

The result obtained in table (4) shows a
decreased in WBC counts among alcoholic
volunteered subject relative control. The outcome
of our investigations is line with report of [38].
The values of the packed cell volumes were also
reduced in the alcoholic beverage consumers.
This investigation is not in tandem with the report
of [39] which reported that there was no
statistical significance in PCV among consumers
of alcohol which they suggested that stratifying
the study subjects according to the frequency
and duration of alcohol consumption may reveal
a clearer picture of the effect of excessive and
prolonged alcohol intake on haematology.

5. CONCLUSION

This study has shown that intake of alcoholic
beverage like burukutu over a long period of time
impacts negatively on the hepatic functions. Liver
biomarkers enzymes like AST, ALT, ALP and
GGT were found to be elevated with prolonged
consumption of this alcoholic beverage.
Haematological parameters were decreased
from this study; a reduction in RBC, Hb and
percentage PCV are indicators of anaemia.
Concentration of WBC was also decreased
among volunteer subjects which might drastically
impair on their abilty to fight infections.
Consumption of burukutu for a prolong period,
especially as observed in our study area should
be discouraged or done with some level of
control, as this sociocultural practice can cause a
deleterious effect on the liver as well as leading
to anaemic condition.
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