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Focus and Scope
The African Journal of Tropical Medicine and
Biomedical Research is a multidisciplinary and
international journal published by the College of
Health Sciences, Delta State University of Abraka,
Nigeria. It provides a forum for Authors working
in Africa to share their research findings on all
aspects of Tropical Medicine and Biomedical
Sciences and to disseminate innovative, relevant
and useful information on tropical medicine and
biomedical sciences throughout the continent.
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social science researchers that document the
intermediating and background social factors
influencing health in countries of Affica. Priority
will be given to publication of articles that describe
the application of  the principles of primary
health care in the prevention and treatment of
diseases.
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subscription rate for other parts of the world is as
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charge of $60 is made for reprints inclusive of
postage. Cheques should made payable to the
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Biomedical Research and addressed to the Editor-
in-Chief.
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in CD-ROM along with a hard copy of their
manuscript, as this will spare remarkable time in the
reviewing and typesetting processes.

In the alternative, authors can submit their articles
and covering letter by email attachments. A
covering letter (signed by all authors)
accompanying the manuscript should certify that
the article has not been previously published and is
notbeing considered for publication elsewhere.

Information for Authors

All manuscript are peer-reviewed and accepted
with the understanding that the work has not been
published or being considered for publication
clsewhere. Indeed, the authors would be requested
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to sign a copyright form transferring the
ownership of the paper to the African Journal of
Tropical Medicine and Biomedical Research. All
articles must include the correct names and
addresses of author(s) including e-mail addresses
and telephone numbers. Articles will be subjected
to a thorough peer review process before any
decision is made to publish or not. Authors
should note that the African Journal of Tropical
Medicine and Biomedical Research is not under
any obligation to publish articles submitted, as
decision to publish will be based on
recommendations of reviewers and the editorial
advisoryboard.

Manuscripts

Articles submitted for publication should be typed
double-spaced with 2.5cm margins with
accompanying CD-ROM in Microsoft Word
format for easy and quick peer review and
typesetting. Each of the following sections should
begin in a new page: title page, abstract,
introduction, materials and methods, results,
discussion, acknowledgment (s), references,
tables, legends to figures and illustrations. The
manuscript should include:

Title Page

The title page should include the following
information: 1. the title and sub-title; 2. the
name(s) of the author(s); 3. the affiliation(s) of the
author(s); 4. name and address of the
corresponding author and 5. three to six key words
forindexing and retrieval purposes.

Abstract

The abstract should be structured and not more
than 250 words. It should carry the following
headings: Introduction, Materials and Methods,
Results and Conclusion.

Original Research- The journal welcomes
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articles reporting on original research, including
both quantitative and qualitative studies. Full-
length articles should generally not exceed 3000
words, excluding abstract, tables, figures, and
references. The subject matter should be
organised under appropriate headings and sub-
headings as itemized above.

Review Articles- Comprehensive review articles
onall aspects of tropical medicine and biomedical
sciences will also be considered for publication in
the journal. Reviews should provide a thorough
overview of the topic and should incorporate the
most current research. The length of review
articles must not exceed 3,000 words and the
organisational headings and sub-headings used
are at the authot's discretion.

Short Reports - Brief descriptions of
preliminary research findings or interesting case
studies will be considered for publication as short
reports. The length of the abstract and article
should be restricted to 150 and 2,000 words
respectively and organisation of short reports are
left to the authot's discretion.

Commentaries or Editorials- Commentaries
or editorials on any aspect of tropical medicine
and biomedical sciences in Africa will be
considered for publication in the journal
Opinion pieces need not reference previous
research, but rather reflect the opinions of the
author(s). The length should not exceed 2,000
words.

Tables and Figures

All tables and figures should be submitted on
separate sheets of paper and should be clearly
labelled.  Coloured tables and figures may be
reprinted in black and white. Authors should
especially take care that all tables are clear and
understandable by themselves, independent of
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the text. A reader should be able to read only the
tables and easily grasp all information without
the text.
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Acknowledgments should be included on a
separate sheet of paper and should not exceed
100words. Funding sources should be noted
here.

References

References should be in the Vancouver style and
numbered consecutively in the order in which
they are mentioned in the text. Titles of journals
should be abbreviated according to the Index
Medicus style. Authors must cross-check and
make sure that all information provided in the
reference list is complete and correctly written.
Reference numbers should be inserted above the
line on each occasion a reference is cited in the
text, e.g, ... as 1-3 reported in other studies.
Numbered references should appear at the end
of the article and should include the names and
initials of all authors. The format of references
should be as published by the International
Committee of Medical Journal Editors in the
British Medical Journal 1988, volume 2906, pages
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very high degree of in-house technical competency,
it is possible to get code snippets from the Creative
Commons website for the license type chosen,
which can be embedded in your online content, but
please note that that is definitely not a requirement,
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Biochemical Impact Of Occupational Cement Dust
Exposure On Block Industry Workers In Rivers State,
Nigeria

'John, GC *Anosike TK

ABSTRACT

Introduction: Occupational exposure to cement dust is a recognized health hazard linked to systemic
complications. This study evaluated the impact of chronic cement dust exposure on the biochemical
parameters of cement block moulders in Khana Local Government Area (LGA), Rivers State, Nigeria, to
assess potential renal and electrolytic alterations.

Materials and Methods: cross-sectional study was conducted involving 70 male participants,
categorized into cement block moulders (subjects, n=35) and non-exposed individuals (controls, n=35).
Five millilitres (5ml) of venous blood were collected from each participant into heparinized bottles.
Samples were analyzed for urea, creatinine, sodium, and potassium using standard spectrophotometric
methods. Statistical analysis was performed using Mean and Standard Deviation, with significance set at P
<0.05.

Results: The study revealed a statistically significant increase (P < 0.05) in serum creatinine and
potassium levels among the cement block moulders compared to the control group. Conversely, no
significant differences (P > 0.05) were observed in serum sodium and urea levels between the two groups.

Conclusion: Chronic exposure to cement dust is associated with significant elevations in serum
creatinine and potassium, indicating early signs of altered renal filtration and electrolyte imbalance. While
urea and sodium levels remained stable, the elevation in specific markers suggests that block moulders are
at an increased risk of developing renal impairment. Regular health screenings and the consistent use of
personal protective equipment (PPE) are recommended to mitigate these occupational risks

Keywords: Cement dust, Creatinine, Potassium, Renal function, Occupational health, Khana LGA.

" Department of Applied Chenical Science Iaboratory Technology, Faculty of Science Laboratory Technology, University of Benin
* Department of Veterinary Microbiolygy, Faculty of Veterinary Medicine, University of Benin

Corresponding author: John, G. N (godson.john@uniben.edu) Corresponding Author ORCID No: 0009-0007-6952-
0820

Introduction Consistent exposure to cement dust over long
Cementdustis generated during the production, periods can cause systemic toxicity due to the
packaging, loading, and offloading of cement. accumulation of toxic constituents’. The primary
Everyone in the industry—from directors and chemical components of cementinclude calcium,
managers to staff, customers, and bricklayers— silica, alumina, and iron. Calcium is derived from
is exposed to the inhalation of this dust. limestone or chalk, while silica, alumina, and iron
Furthermore, individuals living in the vicinity of are sourced from sand and clay . Different organs,
cement plants or those passing by are also at risk. tissues, and cells are affected in varying ways and
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degrees when exposed to these toxic elements.
The results for creatinine and potassium in this
study align with findings by °, which showed a
significant increase in the creatinine levels of
exposed subjects compared to the control
group, but no significant increase in sodium
levels. This research aims to assess the effects of
cement dust on specific biochemical parameters
among cement block moulders in the Khana
Local Government Area of Rivers State,
Nigeria. Several studies have demonstrated links
between cement dust exposure and the chronic
impairment of lung function and respiratory
symptoms. Cement dust irritates the skin, the
mucous membranes of the eyes, and the
respiratory system. Its deposition in the
respiratory tract triggers an alkaline reaction,
leading to increased pH values that irritate
exposed membranes’. Occupational exposure
has also been associated with an increased risk
of liver abnormalities, pulmonary disorders, and
carcinogenesis. Decreased antioxidant capacity
and increased plasma lipid peroxidation have
been proposed as potential causal mechanisms
for these diseases".

Additionally, evidence suggests that cement dust
exposure acts as an independent risk
factor—separate from tobacco, alcohol, and
asbestos—for laryngeal carcinoma’. Cement
dust contains heavy metals such as nickel,
cobalt, lead, and chromium, which are
pollutants hazardous to the biotic environment,
adversely impacting vegetation, human and
animal health, and entire ecosystems’. Inhalable
dust concentrations in production plants,
especially during cleaning tasks, are considerably
higher than those found at construction sites’.
People living in high-exposure zones are
severely affected by respiratory problems and
gastrointestinal diseases’. Studies indicate that
these adverse respiratory effects—including
increased frequency of symptoms and
decreased ventilatory function—cannot be
explained by age, BMI, or smoking, and are thus

likely caused by cement dust. Symptoms such as
chest pain, cough, and eye irritation are prevalent
in villages near cement plants. A relative risk ratio
assessment indicates that exposed subjects are 7.5
to 22.5 times more likely to develop these diseases
compared to unexposed individuals'.

Materials and Methods

Sample Collection

This study was carried out in Khana Local
governmentarea, Rivers State Port Harcourt.

70 (seventy) adult men were involved in this study,
50 (fifty) were cement block moulders (subject)
and (twenty) 20 were non-cement block
moulders.

Ethical Considerations

The study followed the ethical principles guiding
the use of human participants in research. Ethical
approval was sought from University of Port
Harcourt Ethical Committee. All procedures
were followed in accordance with the ethical
standards of the responsible committee on
human experimentation (institutional and
national) and with the Helsinki Declaration of
1975, as revised in 2000. (World Medical
Association declaration of Helsinki, 2000).
Informed consent were obtained from all the
research participants. With respect to
confidentiality, no identifiers like name of
respondents were required.

Serum Preparation

5ml of blood specimen drawn from 50 cement
block mouldersand 20 drawn from non-cement
block moulders and were put into oxalate bottle,
and then the serum was then separated from the
blood by centrifugation of 3000rpm at 15 minute
and was analysed.

Principle: Urea in serum is hydrolyzed to
ammonia in the presence of urease. The
ammonia is then measured in spectrophotometer.
The solution in each of the tubes was mixed and
incubated at 37'c for 10 minutes.
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I mixed the solution in each of the test tube and
incubated at 37c for 15 minutes after which I
zeroed the spectrophotometer using distilled
water at a wavelength of 546nm. Then I read
absorbance of standard and test and then
recorded my result.

Potassium Determination

Potassium was assayed using the sodium
tetraphenylboron method. In this reaction,
potassium ions react with sodium
tetraphenylboron in a specifically prepared
mixture to produce a colloidal suspension. The
resulting turbidity is directly proportional to the
potassium concentration. After incubation for 3
minutes at room temperature, the absorbance
was measured at 500 nm against a reagent blank
using a spectrophotometer.

Creatinine Determination
Serum creatinine was assayed by the Jaffé
method, as previously described by ". The

principle involves the reaction of creatinine with
picric acid in an alkaline medium to form a red-
colored complex, which is then measured
spectrophotometrically

Data were subjected to statistical analysis using
Statistical Package for Social Sciences (SPSS)
version 20.0. Data were expressed as mean and
standard error of mean. Student's t-test was
adopted for comparison. P values of < 0.05 were
considered statistically significant

Results

Reject Hoat P<0.051.e. t cal> t-critical

There is a significant different in creatinine
subject when compare with control.

Ho: — No significant difference between the
subject and control of urea and sodium.

H,: There is significant difference between the
subject and control of creatinine and potassium
respectively.

Table 1: Biochemical parameters of creatinine and urea

Parameter/ Creatinine Urea (mmol/1)
Group (umol/T)

Subject 126.4612.49 3.99+1.10
Control 89.221+10.44 4.12£0.79
P-value P<0.05 P>0.05

The mean and standard deviation of Biochemical parameters of creatinine and urea concentration in the tested
subject ate 126.46 + 2.49 and 3.99 + 1.10 all in (umol/L) while control are 89.22 + 10.44 and 4.12 + 0.79 all in

(mmol/1) are shown above in table 1.

Table 2 Biochemical parameters of potassium and sodium

Parameter/ Potassium Sodium

Group (mmol/l) (mmol/l)
Subject 3.79+0.64 143.49+6.54
Control 4.534+0.53 143.90+5.37
P-value P<0.05 P>0.05

The mean and standard deviation of Biochemical parameters of potassium and sodium concentration in the
tested subject are 3.79 £ 0.64 and 143 £ 6.54 all in (mmol/1) while control are 4.53 + 0.53 and 143.90 £ 5.37 all in

(mmol/1) ate shown above in table 2.
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DISCUSSION

The observed significant increase in serum
creatinine and potassium (P< 0.05) among
cement block moulders indicates a profound
compromise in renal functional integrity. These
results align with findings by °, which also
reported significant creatinine elevation. The
nephrotoxicity observed is likely driven by the
inhalation and systemic absorption of heavy
metals found in cement, specifically Lead (Pb)
and Hexavalent Chromium (Cr VI). These
metals are filtered by the glomerulus and
subsequently reabsorbed by the proximal
convoluted tubules. Once inside the tubular
cells, they trigger the production of Reactive
Oxygen Species (ROS), leading to oxidative
stress and lipid peroxidation of the renal cellular
membranes. This biochemical assault results in
Renal Tubular Necrosis, effectively reducing the
kidney's ability to filter waste. The concurrent
rise in creatinine and potassium is a classic
hallmark of a declining Glomerular Filtration
Rate (GFR): Creatinine: As a byproduct of
muscle metabolism usually filtered freely by the
kidney, its accumulation in the blood is a direct
"proxy" for reduced filtration capacity.
Potassium (Hyperkalemia): The kidneys are
responsible for excreting 90% of dietary
potassium. When the tubular cells are
damaged—specifically the distal tubule and
collecting ducts—the sodium-potassium
exchange pump (Na'/K'-ATPase) fails.
Consequently, potassium is not secreted into the
urine but is instead retained in the blood. The
rejection of the H, hypothesis for sodium and
urea suggests a "differential sensitivity" in renal
markers. Urea levels are highly influenced by
non-renal factors such as dietary protein intake
and hydration status, making it less specific than
creatinine. Similarly, the body employs
aggressive homeostatic mechanisms (such as
aldosterone regulation) to maintain sodium
levels within a narrow range, even during the
early stages of renal distress. This indicates that

creatinine and potassium are more sensitive early-
warning biomarkers for cement-induced
nephrotoxicity in this population. The renal
impairment seen here likely represents only one
facet of a broader multi-organ toxidrome. The
heavy metals identified in cement dust,
particularly lead, are known to inhibit delta-
aminolevulinic acid dehydratase (ALAD), an
enzyme critical for heme synthesis. This suggests
that while these workers are currently presenting
with renal distress, they are also at high risk for
occupational anemia and hepatotoxicity, as
evidenced by literature linking chronic exposure
to elevated liver enzymes (ALT/AST).

CONCLUSION

In conclusion, this study confirms that
occupational exposure to cement dust among
block moulders in Khana LGA leads to
significant alterations in critical renal biomarkers,
specifically creatinine and potassium. The
significant elevation of these parameters (P<
0.05) in comparison to the control group
indicates eatly-stage renal impairment, likely
resulting from the systemic absorption of toxic
cement constituents. While sodium and urea
levels remained relatively stable (P< 0.05) , the
overall biochemical profile suggests that chronic
inhalation and dermal contact with cement dust
pose a substantial threat to the long-term health
of these workers. To prevent irreversible organ
damage, itis imperative that regulatory bodies and
health educators implement mandatory annual
workshops. These programs must focus on the
consistent use of Personal Protective Equipment
(PPE), improved dust-suppression techniques,
and regular medical surveillance. Ultimately,
mitigating these health risks requires a shift in
workplace culture where safety protocols are as
fundamental to the block-moulding process as
the production itself.
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