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Abstract | Effect of paint chemicals on liver and renal profile in occupationally exposed household painters
was evaluated in this study. For this purpose, 25 healthy male controls and 25 male painters were selected from
Lahore, Pakistan. Unpaired Student “t” test was applied to analyse the parameters for statistical interpretation.
There was significant increase in Alanine Aminotransferae (ALT), Alanine Phosphatase (ALP) and total
bilirubin in painters as compared to control group. However, Aspartate Aminotransferae (AST) was mildly
increased in painters. Creatinine and urea exhibited significant elevation in painters as compared to controls.
Conclusively, long-term exposure to paints and associated chemicals may lead to severe hepatic and renal

damages.
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Introduction

Paints are combination of different solvents,
pigments and additives. To give the paints its
properties like dryness and hardening; pigments and
additives are mixed that usually does not completely
solubilize in paints rather they remain suspended
in it to form emulsions (Mwatu, 2011). Moreover,
paints provide, beauty, protection against corrosion,
insulation against electricity and fire proofing. There
are variety of ways by which paints can be applied like
using brush, roller, spray, disk spraying and powder
coating (Handbook of Occupational Safety and
Health, 1999).

There are 2.9 billion workers worldwide who are

exposed to different chemicals at various work sites.
Each year, about 120 million occupational accidents
and 200,000 deaths are reported in developing
countries (Tadesse ez al., 2016). During working
hours, workers have to face a lot of occupational risks
including chemical agents, physical factors, biological
agents and adverse ergonomic conditions. These
circumstances may lead towards multiple health risks

(Awodele ez al.,2014).

About 140 large scale and around 2000 smaller units
of paint production are operating in Pakistan. Major
demands of country come from institutes of defence,
shipyards, dams and railways (National Report, 2017).
Data regarding the number of painters in paint industry
and the effect of exposure is still scarce in Pakistan.
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Spray painting creates paint mist that rapidly fills the
space around paint operation and when they come in
contact with any kind of ignition source like spark or
cigarette, they immediately catch fire (Occupational
Safety and Health Branch Labour Department,
2003).

Harmful contents of paints can get entry into the body
through inhalation, skin, eye-contact and accidental
ingestion, hence,accumulating in different vital organs
like liver, kidney and various other lymphatic regions.
Serious health outcomes may occur in regions away
from the site of contact (Kumar and Gothesfeld,2008).

Commonly used lead paints are lead carbonates and
lead chromates. Lead speeds up the process of drying,
enhances durability and fights off the moisture that
is responsible for corrosion (Kumar and Gothesfeld,
2008). Lead is a toxicant and it is also known as “The
Silent epidemic” (Clark ez al., 2006) and can cause
disturbances in liver functioning (Chuhitha et al,,
2014). Paints containing benzene can also induce
hepatic injury (Uzma ez al., 2008).

The liver is the main target organ of the chemical
induced injury, due to its unique position in the
circulatory system. Since, it is the major organ for
chemical transformations, hence, any toxicant that
get entry into the liver tissue disturbs its biosynthetic
machinery (Soyinka ez a/l., 2007; Malaguarnera et al.,
2012). Severity of toxicity depends on several factors
like quantity of chemicals, duration of exposure and
either chemical is present alone or in form of complex

(Jones and Kennedy, 1988).

Liver produces several enzymes that can be used
as a marker to find liver injury. Serum alanine
aminotransferase (ALT), aspartate aminotransferase
(AST), alkaline phosphatase (ALP) and total
bilirubin are routinely used in both clinical analysis
and research purposes, any deviation in these
biomarkers can disturb the normal liver metabolism

(Senior, 2012).

Urea and creatinine are very good indicators of renal
health status (Fliser ez 2/.,2012). Kidneys play vital role
in their filtration. About 90% of creatinine is filtered
by the glomerulus in kidney of healthy individuals
but it gets disturbed due to structural damages in
the kidney tubules due to long-term exposure of
chemicals (Pimenta ez a/., 2016).

In this regard, present study is an endeavour to
investigate the hazardous effects of continuous
exposure of paint chemicals on hepatic and renal
profile of painters.

Materials and Methods

For blood sampling, healthy males (n=25) with
age ranging from 23-42 were selected from the
Department of Zoology, University of the Punjab,
Lahore, Pakistan. Similarly, healthy painters (n=
25) with no any previous medical history, having
10-15 years period of exposure to paints and age
ranging from 25-65, were recruited from local paint
market, Lahore Pakistan. A proforma was designed
to collect demographic information, anthropometric
measurements, presence or absence of disease,
smoking or drinking habits, etc. Subjects with any
kind of disease were excluded from both groups.
Fasting of at least 12 hours was necessary for taking
blood samples of both groups. A registered technician
was hired to collect the blood.

Afterwards further blood processing was performed
to separate the serum. Blood samples
centrifuged at the rate of 3000 rounds per minute
for at least 10 minutes. Clear serum was placed in
labelled Eppendorf and stored in refrigerators at -20
degree. Samples were thawed at room temperature
for further biochemical analysis. Serum samples of
painters and control group were analysed to evaluate
liver and renal profile including ALT, ALP, AST,
total bilirubin, creatinine and urea by means of
Clinical Chemistry Analyser Photometer (Model
5010 Robert Riele GmbH and Co. KG. D-13467.
Berlin, Germany) using commercially available kits
of DiaSys, Diagnostic System.

were

Statistical analysis

Statistical analysis was done by Graphpad Prism
(Version 6.0) and data was presented as mean =
SEM. Variations between two groups were compared
at significance level of 0.05, CI: 95% by applying two
tail Unpaired Student “t” test.

Results and Discussion

The results of present study have shown a significant
increase in parameters of liver profile i.e., ALT

(P=0.006),ALP (P=0.03) and total bilirubin of painters

December 2022 | Volume 68 | Issue 2 | Page 48

.0 .
ot Links
GResearchers



OPEN aACCESS

Biologia (Lahore)

when compared with control group. Moreover, AST
(P=0.3) of painters was non-significantly increased.
Marked elevation (P<0.0001) of Total bilirubin was
present in painters as compared to control group.
Urea and creatinine have shown significant rise
P=0.04,0.03 in painters as compared to control group,
respectively. Mild elevation was present in systolic
(SBP) and diastolic blood pressure (DBP) of painters
as compared to control group (Figure 1, Table 1).

Serum ALT levels of painters were significantly
elevated when compared with control group.
There was mild increase in serum AST of painters.
Further, serum ALP level was significantly increased
in painters as compared to control group and total
bilirubin of painters was also significantly increased
in this study.

Liver enzymes mainly reside inside the liver cells but
after liver damage these enzymes begin to leak into
the blood stream, thus elevation in the levels of ALT
in the blood indicates liver damage (Dafour et al.,
2000). If the liver is damaged, ALT level in blood can
be increased by 50 folds (Huang et al., 2006).

The elevated liver enzymes may be due to paint
constituents like lead, cadmium, chromium, toluene,
benzene etc. which are a potential source of risk
for painters’ health (U.S. Army Public Health
Command, 2011). Toluene when gets entery into
the body, it generates free radicals in liver during its
biotransformation resulting in the increased level
of serum liver enzymes ultimately leading to liver

damage (Moro ez al., 2012).

Moreover, benzene being a vital paint constituent can
induce hepatic injury, detected by elevated levels of
serum liver enzymes as their leakage depicts malformed
liver (Uzma e al., 2008). Previous investigations have
also documented prominent increase in serum levels

of ALT and ALP due to exposure to benzene (Fayed
et al., 2017). Physicoochemical properties of benzene
include low evaporation temperature and vapor
pressure that is responsible for its direct incorporation
into the atmosphere (Uzma ez a/., 2008). Inhalation is
the chief route of entry of benzene in the body and the
liver is the main location of its metabolism. Depending
upon the concentration of benzene, exposure time and
pulmonary ventilation humans can absorb 30-52% of

inhaled benzene (Snyder and Hedli, 1996).
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Figure 1: (a-h) Comparison of parameters in comparable
groups. Values are Mean + SEM. *, **, *** indicate significance at
P <0.05,0.01,0.001, respectively.

Table 1: Awerage values af liver and renal proﬁle 0f ‘painters and control group.

Parameters Control (N=25) Painters (N=25) P-value % difference
ALT (U/L) 23.40 +1.54 30.24+1.86 0.006 201 %*

AST (U/L) 25.68+1.35 27.24+1.20 0.3 671

ALP (U/L) 162.2+10.92 191.1+7.33 0.03 181*

Total Bilirubin (mg/dL) 0.40+0.35 0.58+0.01 <0.0001 451 xA*

Urea (mg/dL) 23.60 = 4.64 26.28 £ 4.39 0.04 11.35 1*
Creatinine (mg/dL) 0.84 + 0.11 0.91 +0.12 0.03 8.33 1*
Systolic (mmHg) 132.8 £ 3.61 135.0 £ 3.61 0.53 21

Diastolic (mmHg) 87.52 £1.82 93.16 +2.73 0.09 6.44 1

% " represents significance at P < 0.05, 0.01 and 0.001, respectively. | represents increase in values of parameters.
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In our investigation, total bilirubin of painters was
also significantly increased. Lead causes oxidative
stress by generating reactive oxygen species (Clark ez
al., 2006). These free radicals cause lipid peroxidation
of membrane of red blood cell (RBCs) causing
breakdown of RBCs (Saxena and Flora, 2004).
As bilirubin is formed by breakdown of RBCs in
several events which involves breakdown of heme
portion of blood cells into biliverdin in the presence
of heme oxygenase. Biliverdin is further converted
into bilirubin (non-conjugated) in presence of
biliverdin reductase. This non-conjugated bilirubin
after combining with albumin enters in liver where
glucuronic acid is attached with it thus, forming
conjugated bilirubin which then moves to intestine.
From intestine bilirubin gets absorbed in blood and
some of its proportion also removed from the body
(Agarwal and Deorari, 2002). So, when the free
radicals increase in body, breakdown of RBCs takes
place resulting in increasing total bilirubin in blood.

In the present study, renal profile assessment has
shown that urea level is significantly increased in
painters as compared to control group. Urea is a
by- product of protein metabolism and excreted
by kidneys. Increased serum urea level indicates
impaired renal functioning which may be due to the
renal tubular necrosis (Jacob ez a/., 2007).

Inourstudy, thessignificantincrease in serum creatinine
was evidenced in painters. This elevated serum
creatinine can be a manifestation of disturbed renal
functioning. Structural damages in the glomerular
part of the nephron hinder normal filtration process,
thus reducing the creatinine clearance leading to its
elevated state (Samra ez al., 2012).

Although, hepatic parameters like ALT, AST, ALP
and total bilirubin of painters are more than that of
control group but still these parameters are within
the normal range. Hence, it cannot be said that
the painters have any kind of serious liver ailment
because of exposure to paints but if the exposure goes
unchecked, it could cause severe liver damage (liver
cirrhosis) and jaundice.

The renal profile alterations have also indicated
that occupational painters are at risk of developing
renal impairment due to prolonged and unchecked
exposure of paint chemicals.

Conclusions and Recommendations

Conclusively, prolonged exposure to paint chemicals
affects adversely the hepatorenal functions resulting
in severe health problems.

Painters should get regular medical check-up.
Government should educate and implement SOPs
regarding the workplace environments to minimize
the health issues associated with paints through print
and social media. Further research is required to find
out the mechanism of liver and renal damages caused
by the exposure to paint chemicals so that reasonable
medical procedures could be employed to address the
issues.
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