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Abstract

Automobile spray painters are often prone to chemical toxicity due to their routine work. This study was aimed at the
occupational effect of spray painting fumes on some biochemical parameters in automobile spray painters. Five
milliliters of blood specimen were collected into lithium heparin anti-coagulated bottles from twenty five automobile
spray painters with < 10 years working experience (experimental group one), = 11 years working experience
(experimental group two) and non-automobile spray painters which were monitored as control group respectively.
After this, plasma alanine aminotransferase, aspartate aminotransferase, C-reactive protein, urea and creatinine were
measured quantitatively using a spectrophotometer. The mean values of all the measured biochemical parameters
showed no statistically significant differences (p>0.05) in the automobile spray painters with < 10 years working
experience as compared with that of the control group with the exception of plasma C-reactive protein, while those with
> 11 years working experience showed statistically significant differences (p<0.05) in plasma alanine aminotransferase,
aspartate aminotransferase and C-reactive protein however, the plasma urea and creatinine showed no statistically
significant differences (p>0.05). In conclusion, the concentration of plasma alanine aminotransferase, aspartate
aminotransferase and C-reactive protein may be altered in automobile spray painters with = 11 years working
experience, thus these biochemical parameters should be monitored regularly in spray painters within this category of
working experience
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1. Introduction

Spray painting is a technique employed in painting where a device sprays a coating through the air onto a surface.
Automobile spray painters are professionals that are prone to chemical toxicity due to their routine work which exposes
them to health and environmental risks such as dust, air pollutants and various toxic chemicals while working in the
garage [1]. Occupationally non-exposed individuals are found to have low toxic chemicals such as lead, cadmium,
chromium, zinc and copper in their blood compared with occupationally exposed individuals such as automobile spray
painters, automobile mechanics etc [2].

Occupational exposure to these toxic chemicals could pose serious health challenges which are mainly associated with
gout, renal failure, encephalopathy and hepatotoxicity [3]. The liver being the principal organ of xenobiotics metabolism
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is often exposed to agents that may be considered as toxic [4]. Exposure to toxic products of volatile hydrocarbons,
benzene and petroleum fumes affect both liver and kidney [5] while exposure to dust and other air pollutants have been
reported to be associated with cardiovascular disease [6].

About 100 different organic compounds were identified in a recent analysis of indoor air in an auto painting facility
with 90% being xylene, acetone, methyl isobutyl ketone, toluene, methyl ethyl ketone and hexane [7]. Various
combinations of these solvents which are hazardous when inhaled are used along with other additives (retarders,
accelerators and levelers) to reduce the viscosity of the material to a spray-able consistency [8]. Some adverse effects
associated with exposure to these organic compounds in oil based paints and coatings by construction and maintenance
painters include increased rates of throat, lungs and larynx cancer, leukemia, impaired nervous system function, liver
disease, kidney disease and birth defects among offspring [9]

Automobile spray painters are known to be frequently exposed to toxic chemicals and solvents from spray paint
components. Taking into consideration that liver is the primary organ for the detoxification of toxins while the kidneys
are responsible for metabolic wastes removal, it is vital to carry out this study which is aimed at the occupational effect
of spray painting fumes on some biochemical parameters such as aspartate aminotransferase, alanine aminotransferase
(liver enzymes), C-reactive protein (inflammatory biomarker), urea and creatinine (renal biomarkers) since availability
of data on these biochemical parameters are rare.

2. Material and methods

2.1. Study area

This study was carried out in the Department of Medical Laboratory Science, Faculty of Basic Medical Science, College
of Health Sciences, Niger Delta University, Wilberforce Island, Bayelsa State, Nigeria.

2.2. Volunteer group

Seventy five apparently healthy male volunteers categorized into three groups as shown were randomly recruited for
this study.

2.3. Control group

This group consisted of twenty five apparently healthy male volunteers within the age range of 35-45 years who by
virtue of their profession are white collar jobs workers.

2.4. Experimental group one

This group consisted of twenty five apparently healthy male volunteers who are automobile spray painters with < 10
years working experience and are within the age range of 35-45 years.

2.5. Experimental group two

This group consisted of twenty five apparently healthy male volunteers who are automobile spray painters with > 11
years working experience and are within the age range of 35-45 years.

As at the time of carrying out this study all the recruited volunteers in both the control and experimental groups were
free from any ailments and were also not addicted to cigarette smoking, snuffing and drugs abuse, thus ruling out the
likely effects of these lifestyle variables on the obtained results.

2.6. Sample collection

Five milliliters of blood specimens were withdrawn from each of the apparently healthy recruited volunteers (control
and experimental groups) via a vein-puncture technique and dispensed into lithium heparin anti-coagulated bottles
respectively. The blood specimen in each bottle was mixed carefully in order to ensure homogenicity and prevention of
blood coagulation and there after spun for ten minutes at 1,500 revolution/minute using Gulfex Medical and Scientific
macro centrifuge model 800D England. The obtained plasma was subsequently used for the quantitative measurement
of the following biochemical parameters: aspartate aminotransferase, alanine aminotransferase, C-reactive protein,,
urea and creatinine. The manufacturers’ standard operational procedures were strictly adhered to while performing
these tests.
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2.7. Equipment

Medifield equipment and scientific Limited Vis-spectrophotometer with model number S23A13192 was used for the
absorbance measurement of the respective biochemical parameters. Other equipment that were used included
Medifield equipment and scientific Limited incubator with model number DNP-9052A as well as Gulfex medical
scientific Limited macro-centrifuge with model number 800D.

2.8. Measurement of alanine aminotransferase

Alanine aminotransferase was measured in accordance with the colorimetric method as reported earlier by [10] using
reagents manufactured by Randox Laboratories, Limited, 55, Diamond Road, Crumlin, County, Antrim, BT294QY, United
Kingdom.

2.9. Measurement of aspartate aminotransferase

Aspartate aminotranferase was measured in accordance with the colorimetric method as reported earlier by [10] using
reagents manufactured by Randox Laboratories, Limited, 55, Diamond Road, Crumlin, County, Antrim, BT294QY, United
Kingdom.

2.10. Measurement of C-reactive protein

C-reactive protein was measured in accordance with the latex turbidimetry method as reported earlier by [11] using
reagents manufactured by Spin-React Diagnostics, Spain.

2.11. Measurement of urea

Urea was measured in accordance with the Urease-Berthelot method as reported earlier by [11] using reagents
manufactured by Randox Laboratories, Limited, 55, Diamond Road, Crumlin, County, Antrim, BT294QY, United
Kingdom.

2.12. Measurement of creatinine

Creatinine was measured in accordance with the Jaffe reaction method as reported earlier by [11] using reagents
manufactured by Randox Laboratories, Limited, 55, Diamond Road, Crumlin, County, Antrim, BT294QY, United
Kingdom.

2.13. Statistical analysis

The data obtained from the apparently healthy recruited spray painters (experimental groups) and control group via
questionnaire were analyzed using descriptive statistic of frequency and percentage while the results obtained from
the quantitative measurement of their plasma biochemical parameters were expressed as mean and standard deviation
with the differences between the groups compared using the studentt’ tests. A p-value of p<0.05 was considered
statistically significant.

3. Results and discussion

Automobile spray painters are professionals that are prone to health and environmental risks every day due to their
occupational activities which regularly expose them to air pollution, dust and various toxic chemicals as compared to
the general population. The harmful effects of these automobile spray paints coupled with the gross noncompliance
with safety measures by majority of spray painters within the studied community have become a burden that demands
swift attention. In furtherance to increase knowledge on these harmful effects, data on compliance with safety measures
during the course of work were obtained from the recruited volunteers in experimental groups one and two via
questionnaire as shown in Table-1and Table-2 respectively.

The data as shown in Table-1 revealed that 100% of the volunteers with < 10 years working experience (experimental
group one) are compliant with the use of leather gloves as a safety measure, 68% are compliant with the use of nose
mask as a safety measure while 32% are noncompliant, 100% are noncompliant with the use of long-sleeve jacket as a
safety measure, 40% are compliant with the use of goggle as a safety measure while the remaining 60% are
noncompliant and 100% are noncompliant with the use of faceplate as a safety measure. These findings as established
in this study and further illustrated with a Bar chart as shown in Figure-1 are assumed to be contributory to the easy
passage of paint fumes into the body system of these spray painters which in turn may influence the danger on their
health.
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Table 1 Compliance with safety measures by experimental group one volunteers with < 10 years working experience

Variables Response Frequency (n=25) Percentage
Use of leather gloves Yes 25 100%
No Nil 0%
Use of nose mask Yes 17 68%
No 8 32%
Use of long-sleeve jacket | Yes Nil 0%
No 25 100%
Use of goggle Yes 10 40%
No 15 60%
Use of faceplate Yes Nil 0%
No 25 100%
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Figure 1 A Bar chart showing the percentage compliance and noncompliance with safety measures by spray painters
with < 10 years working experience (experimental group one)

The data in Table-2 revealed that 100%, 20% and 40% of the volunteers with > 11 years working experience
(experimental group two) are compliant with the use of leather gloves, nose mask and goggle respectively while 80%,
100%, 60% and 100% are noncompliant with the use of nose mask, long-sleeve jacket, goggle and faceplate respectively
as safety measures. These findings particularly as regards the gross neglect of nose mask as established in this study
and further illustrated with a Bar chart as shown in Figure-2 may expose the spray painters to easy passage of paint
fumes into their body system via inhalation during the course of work which may in turn put them at the risks of hepato-
toxicity since the liver is the primary organ that is responsible for the detoxification of toxic substances in humans.

Table 2 Compliance with safety measures by experimental group two volunteers with = 11 years working experience

Variables Response Frequency (n=25) Percentage
Use of leather gloves Yes 25 100%
No Nil 0%
Use of nose mask Yes 5 20%
No 20 80%
Use of long-sleeve jacket | Yes Nil 0%
No 25 100%
Use of goggle Yes 10 40%
No 15 60%
Use of faceplate Yes Nil 0%
No 25 100%
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Figure 2 A Bar chart showing the percentage compliance and noncompliance with safety measures by spray painters
with 2 11 years working experience (experimental group two)

In this study comparison was also made between the mean values of plasma aspartate aminotransferase, alanine
aminotransferase, C-reactive protein, urea and creatinine in automobile spray painters with <10 years (experimental
group one) and 211 years (experimental group two) working experience respectively with that of non-automobile spray
painters (control group). The results of automobile spray painters with <10 years working experience (experimental
group one) as shown in Table-3 revealed no statistically significant difference (p>0.05) in all the measured plasma
biochemical parameters as compared with that of the control group respectively exception being plasma C-reactive
protein that showed statistically significant difference (p<0.05) as compared with that of the control group. This finding
which is established in this study is suggestive that exposure to automobile spray paint for a duration of <10 years may
pose inflammatory disorder on the health status of automobile spray painters.

Table 3 The plasma values of biochemical parameters measured in control group compared to the experimental group
one volunteers with < 10 years working experience.

Parameters Control group (n=25) | Experimental group (n=25) p-value Remark
ALT(U/]) 9.48 +1.02 9.50 +£1.03 P>0.05 | NS

AST (U/1) 7.71+0.92 7.74 +0.95 P>0.05 | NS

CRP (mg/L) 3.11+0.18 13.15+1.98 P<0.05 |S

Urea (mmol/L) | 9.70 + 1.07 9.72 +1.08 P>0.05 | NS

Crea (umol/L) | 85.10 £0.91 85.30 + 0.94 P>0.05 | NS

KEYS: Values are in mean + S.D., ALT= Alanine aminotransferase, AST= Aspartate aminotransferase, CRP= C-reactive protein, Crea=creatinine, NS=
Not statistically significant, S= statistically significant, n= Number of volunteers

However the results of automobile spray painters with 211 years working experience (experimental group two) as
shown in Table-4 revealed statistically significant differences (p<0.05) in plasma alanine aminotransferase, plasma
aspartate aminotransferase and plasma C-reactive protein as compared with that of the control group respectively,
while plasma urea and plasma creatinine showed no statistically significant differences (p>0.05) as compared with that
of the control group respectively. The finding as established in this study is suggestive that exposure to automobile
spray paint for a duration of 211 years may pose hepatic disorder which is presumed to be associated with exposure
and inhalation of some toxic chemicals and solvents found in spray paint that are presumed to have led to liver injury
and subsequently triggered the leakage and release of these enzymes from the liver to the blood. Another finding as
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established in this study is the significant elevation of C-reactive protein (p<0.05) which is suggestive that exposure to
automobile spray paint for a duration of 211 years may pose inflammatory disorder that is probably associated with
the inhalation of toxic chemical substances and solvents present in the spray paint which in turn had led to systemic
inflammation with the resultant release of interleukin 6 and other cytokines that are capable of triggering the synthesis
and elevation of C-reactive protein in the blood of the Automobile spray painters

Table 4 The plasma values of biochemical parameters measured in control group compared to the experimental group
two volunteers with = 11 years working experience

Parameters Control group (n=25) | Experimental group (n=25) p-value Remark
ALT(U/D) 9.48 +1.02 20.12+2.11 P<0.05 | S

AST (U/]) 7.71+£0.92 19.02 +1.98 P<0.05 | S

CRP (mg/L) 3.11+0.18 17.98 + 2.20 P<0.05 | S

Urea (mmol/L) | 9.70 + 1.07 9.69 + 1.06 P>0.05 | NS

Crea (umol/L) 85.10+0.91 85.15+0.93 P>0.05 | NS

KEYS: Values are in mean # S.D., ALT= Alanine aminotransferase, AST= Aspartate aminotransferase, CRP= C-reactive protein, Crea=creatinine, NS=
Not statistically significant, S= statistically significant, n= Number of volunteers

4., Conclusion

In conclusion this study has established that exposure and inhalation of fumes generated from automobile spray paint
for duration of 211 years may induce hepato-inflammatory disorders in automobile spray painters, while exposure and
inhalation of fumes generated from automobile spray paint for duration of <10 years may induce inflammatory disorder
only in automobile spray painters.
4.1. Recommendations
From the findings of this study, it is recommended that
e The use of safety gadgets such as nose mask, long sleeve jacket, goggle and faceplate should be adhered to
strictly by automobile spray painters during the course of work so as to reduce the risk of inhaling the toxic
chemicals and solvents found in automobile spray paints
e Automobile spray painters with 211 years working experience should go for periodic hepato-inflammatory

check-up with the aim to quickly reverse the concentrations of these hepato-inflammatory biochemical
parameters to normal if found elevated
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