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ABSTRACT

Background: The rising cases of cancer and associated mobidity and mortality are indirectly linked to occupational health
hazards especially in developing cases. This is further comounded by low level of compliance to safety health measures
among factory workers. Ignorance and low-level of awareness on the associated health-implication of occupational risk
exposure have been implicated in this regard.

Methods: The present study was carried out to evaluate the effect of cement dust exposure on selected liver function
parameters in cement handlers at Ekpoma, Nigeria. A total of 114 subjects comprising 57 with history of exposure to cement
dust by means of their occupation or by means of livelihood for at least one (1) year, designated as cement handlers (CH)
and another 57 non-cement handlers designated as control (CT). Blood sample was collected from the anti-cubital fossa vein
of each participant by venipuncture first thing in the morning before the commencement of daily activity into lithium
heparin anticoagulant bottles. Plasma bilirubin (conjugated, unconjugated and total) as well as AST, ALT, ALP activities were
determined using standard colorimetric methods.

Results: Bilirubin levels were altered significantly (p < 0.05), while ALT activity was significantly decreased (p < 0.05) in CH
compared CT. AST and ALP activities were not significantly altered.

Conclusion: The results presented in this study showed that exposure to cement dust led to markedly increased level of
some liver function parameters in cement handlers. This is indicative of a compromised liver function due to hepatotoxicity.

Keywords: cement dust, liver function, toxicity, hepatotoxicity

INTRODUCTION breaking or drilling of silica-based materials including
concrete, tile, and stone in addition to building and

Exposure to cement dust has been implicated as the major i . o
construction workers are major culprits in this regard [1-3].

cause of silicosis and lung cancer. Individual involved either
directly or indirectly in activities such as shearing, crushing,
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Majority of factory workers in Nigeria and in other
developing countries are ignorant of the need for certain
precautionary measures required to safeguard their health
due to ignorance and illiteracy. Most often than not they are
hired without necessary prerequisite training and mobilized
to work site with or without personal protective equipment
[4]. Thus, knowledge and awareness about occupational
hazards among factory workers in Nigeria is grossly
inadequate. Thus, how working in highly dusty
environments affects health and safety is a serious concern
[5].

Cement dust has been implicated in pulmonary impairment,
pneumoconiosis, respiratory distress and cancers of the lung
and colon [5-7]. Reports from experimental studies have
shown that the introduction of cement dust into systemic
circulation may cause perturbations in the different tissues
including liver, lung, heart, spleen, bone, muscles and hairs
and ultimately affect their micro-structure and physiological
performance. When cement dust is inhaled its major
constituent, silica, react with water and is converted to
silanol. This reaction enhances its solubility hence its
This
reactive product of cement dust reacts with lung cells and
other cellular membranes, leading to lipid peroxidation that
damages the membrane components thus compromising
its integrity. Alveolar macrophages are thus stimulated, thus
the production of reactive oxygen species (ROS) culminating

absorption rate through biological membranes.

ultimately in a condition of oxidative stress.

The oxidative stress that results is due to the overwhelming
production of ROS over the cellular antioxidant defense
system [2,8-10]. The loss in membrane integrity due to lipid
peroxidation has been implicated in leakage of vital cellular
components including enzymes into the plasma. Plasma
levels of these enzymes often serve as vital diagnostic
markers to indicate the level of damages to these tissues.
Thus, an increase in plasma concentration or activities of
certain hepatic function parameters could provide a clue to
early diagnosis of organ failure due to uncontrolled
exposure to cement dust. The present study was therefore
designed to evaluate plasma levels of selected liver function
parameters in male cement-based subjects in Ekpoma, Edo
State, Nigeria. It is envisaged that data generated from this
study will provide further justifications for the provision of
adequate protective gadgets to cement handlers.
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MATERIALS AND METHODS
Sample Population

This is a descriptive study involving two groups.
Questionnaires were administered to collect information on
demography and medical histories. Subjects with symptoms
of respiratory distress, infection or having any form of
malignant disease and those under any special medical
treatment were excluded. Subjects that have been exposed
to cement dust by means of their occupation or by means of
livelihood for less than one (1) year were not recruited for
this study. Only subjects that have been exposed to cement
dust by means of their occupation or by means of livelihood
for at least one (1) year were recruited for this study. A total
of 114 subjects comprising 57 male adults having a history
of daily exposure to cement dust and another 57 male adults
who are employees of Ambrose Alli University, Ekpoma
(Nigeria) with no history of daily exposure to cement dust
were recruited for the study.

Sample Collection

The study was carried out within Six (6) months (March -
September, 2016). Blood samples (5 mL) were collected from
the study participants thrice weekly (Mondays, Wednesdays
and Fridays). The blood sample was collected from the anti-
cubital fossa vein of each participant by venipuncture first
thing in the morning before the commencement of daily
activity. The blood was dispensed into lithium heparin
anticoagulant containers and mixed gently. The blood
samples were centrifuged at 3000 rpm for 3 min. The plasma
was separated into new, clean, dry plain containers and
stored frozen until analysed required for further analysis.

Biochemical Analysis

Conjugated bilirubin, unconjugated bilirubin and total
bilirubin concentrations were estimated according to the
Weber [11].
aminotransferase and alanine aminotransferase activities

method of and Schalm Aspartate
were determined according to the procedure described by
Wilkinson et al. [12]. Alkaline phosphatase (ALP) activity was

estimated using the method of Klein et al. [13].

Ethical Consideration

Approval for the study was granted by the Research and
Ethics Committee of Ambrose Alli University, Ekpoma, Edo
State, Nigeria (AAU/REC-19/05). Enrolment for the study
involved aggressive awareness to educate would be
participant on the focus of the study and what was expected
from each participant was carried out through radio jingles,
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Figure 1. Plasma (a) conjugated bilirubin, (b) unconjugated bilirubin and (c) total bilirubin concentrations in non-cement handlers and
cement handlers from Ekpoma, Nigeria. Values are mean + SEM of 57 determinations. Bars carrying different alphabets are significant (p

< 0.05). Note: NCH, non-cement handler; CH, cement handler
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Figure 2. Plasma (a) AST (b) ALT and (c) ALP activities in non-cement handlers and cement handlers from Ekpoma, Nigeria. Values are
mean + SEM of 57 determinations. Bars carrying different alphabets are significant (p < 0.05). Note: NCH, non-cement handler; CH, cement
handler

posters and office to office campaigns. Subjects that met the
inclusion criteria gave a written signed informed consent.

Statistical Analysis

Data are presented as means = SEM of 57 determinations.
Difference between means were compared using student’s
t-test. P value < 0.05 was considered significant.

RESULTS

As shown in Figure 1a, mean conjugated bilirubin
concentration was significantly (p < 0.05) higher in cement
handlers (1.01 = 0.36 mg/dL) compared to the non-cement
handlers (0.32 + 0.11 mg/dL) (Figure 1a). Unconjugated
bilirubin concentration was observed to be significantly (p <
0.05) higher in cement handlers (0.54 = 0.17 mg/dL) when
compared to non-cement handlers (0.35 + 0.14 mg/dL)
(Figure 1b). Non-cement handlers had a significantly (p <
0.05) lower total bilirubin level (0.68 = 0.10 mg/dL) when
compared with cement handlers (1.53 +0.16 mg/dL) (Figure
1c).

Aspartate aminotransferase (AST) activity between non-
cement handlers (22.47 + 3.37 IU/L) and cement handlers
(22.47 £ 3.8 IU/L) was not significantly different statistically
(Figure 2a). There was a significantly (p < 0.05) higher ALT
activity in non-cement handlers (9.28 + 1.28 IU/L) compared
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to cement handlers (6.79 £1 .94 IU/L) (Figure 2b). Alkaline
phosphatase (ALP) activity was not significantly changed
between cement handlers (102.03 + 13.79 IU/L) and non-
cement handlers (103.09 + 17.56 IU/L) (Figure 2c).

Changes in plasma bilirubin (conjugated, unconjugated and
total) concentration and plasma ALT, AST and ALP activities
is presented in Table 1. Plasma bilirubin (conjugated and
total) levels were increased significantly (p < 0.05) in cement
handlers having 1 - 20 years exposure compared to those
with 21 — 40 years exposure. Unconjugated bilirubin was
highest in cement handlers with 16 — 20 years exposure to
cement dust. Cement handlers with 1 — 15 years exposure
had significantly (p < 0.05) higher unconjugated bilirubin
level compared to those having 21 - 40 years of exposure to
cement dust. Plasma ALT activity was significantly (p < 0.05)
higher in cement handlers with 1 - 20 years of exposure to
cement dust compared with those having 21 - 40 years
exposure to cement dust. However, AST and ALP activities
were not statistically changed in cement handlers with
different durations of exposure.

DISCUSSION

Data generated from this study showed increased plasma
concentrations of total, conjugated and unconjugated
bilirubin in male cement handlers relative to non-cement
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Table 1. Changes in plasma bilirubin and liver enzymes based on the duration of exposure to cement dust

Duration of exposure (years)
Parameters 1-5 6-10 11-15 16-20 21-40 F P value
n=28 n=8 n=6 n=3 n=12
Conjugated bilirubin " . - - *
098+0.4 1.16+0.4 1.20+ 04 0.96+ 0.0 0.72+04 4319 0.003
(mg/dL)
Unconjugated bilirubin . . " .
055+0.4 0.60+0.2 0.60+0.3 1.08 + 0.5%** 0.30+0.1 8.349 0.00
(mg/dL)
Total bilirubin (mg/dL) 1.70+0.7" 1.76 £ 0.5" 1.80 + 0.4~ 1.80 +0.5” 1.26 +0.3" 2.810 0.031
ALT (U/L) 26.64 + 15.3" 2146 +6.4” 23.00 £ 4.4” 21.33+ 2.0 15.67 +9.1° 2.315 0.044
AST (U/L) 736+4.7 7.46+2.5 6.33 +3.1 5.00+3.7 567+24 1.448 0.226
ALP (U/L) 96.46 + 33.5 96.00 +42.6 110.67 £33.7 | 113.33+429 | 106.25+21.4 0.933 0.449

Values are mean + standard deviation; Values carrying different superscripts are significant at p < 0.05. Note: AST, aspartate
aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase

handlers. This observation is in agreement with the findings
of Richard et al. [14] who reported an increase in the level of
total and conjugated bilirubin in cement handlers. Similarly,
Krishna et al. [15], also reported a significant increase in
plasma bilirubin level of cement handlers. However, our
results contradict the findings of Ashwini et al. [16] who
reported that there was no difference in total and
conjugated bilirubin of cement handlers compared with
non-cement handlers. Mojiminiyi et al. [17], had also
reported a general decrease in plasma total and conjugated
bilirubin levels of cement factory workers compared with
those of the control subjects.

The present study also showed a higher plasma levels of
conjugated, unconjugated and total bilirubin in cement
handler with exposure level in the range of 1 to 20 years
compared to those having over 20 years of exposure. This
suggests that long-term or chronic exposure to cement dust
for the first fifteen (15) years have deleterious effects on the
liver. The reason for this is not known. The observed
decrease in plasma bilirubin concentration in workers with
longer years of exposure (21 to 40 years) could have arisen
as a result of adaptive immune response over the years.

Results from this study showed that plasma ALT activity was
higher in non-cement handlers than in cement handlers
exposed to cement dust while AST and ALP activities were
similar for both groups. This finding is contrary to the reports
of the study carried out by Egbe et al.[14], and Al Salhen [18]
who reported a significant increase in the AST, ALT and ALP
activities in cement handlers. ALT is of value as it indicates
the existence of liver diseases, as this enzyme is present in
large quantities in the liver. It increases in serum when
cellular degeneration or destruction occurs in this organ [19-
21]. This finding is in agreement with similar findings of
decreased plasma liver enzymes' activities in cement
handlers by Mojiminiyi et al. [17] who discovered a general

decrease in liver enzymes activity in cement handlers, with
only the AST and ALP activities reported to have been
reduced significantly. Higher plasma ALT and AST activities
in cement handlers have also been reported by Malekirad et
al.[22] and Al Salhen [23].

In this study, plasma ALT but not AST and ALP activity was
consistently higher with increasing duration of exposure to
cement dust till 20 years after which it became reduced. AST
activity have been established to be elevated from birth, and
generally decreases into adulthood and then increases
slightly in older adults [24]. This reduction in liver enzymes
activities after longer years than 20 may be as a result of the
fact that most of the cement handlers tend to lessen the
frequency of involvement with cement as they grow older,
and their natural strength abates. The elevation of ALT levels
tends to normalize over the course of several weeks after
discontinuation of the contaminant or pollutant.
Sometimes, asymptomatic liver enzymes test abnormalities
resolve despite continued exposure to a contaminant or
pollutant, a phenomenon referred to as adaptation [25].

CONCLUSION

In conclusion, results presented in this study showed that
exposure to cement dust led to markedly increased level of
some liver function parameters in cement handlers. The
present study was focused only on subjects having direct
contact with cement dust by virtue of their occupation.
Expanding the scope of the study to include subjects living
within the environment where cement-based factories are
located will give us a bigger picture of the menace of cement
dust on humans. This is because the discharge of cement
dust into the environment may have implications on locally
consumed vegetable by means of bioaccumulation or
portable water by means of dissolution through rainfall. This
is the focus of our future study.
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