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Abstract: Lead a divalent cation has long been recognized as an ubiquitous pollutant of the eco-system.
Occupational exposure to lead is the most common cause of elevated blood lead levels, (BLL). Occupational
exposure to lead has been associated globally with adverse health effects. This study was designed to ascertain
if some occupational exposure to lead in Nigeria results in elevated blood lead levels and impairment of liver
function. A total of eighty —six (86) adult Nigerians who were occupationally exposed to lead were used in the
study. They consist of thirty- two (32), mechanics, thirty (30) panel beaters and twenty-four (24) mixed
population comprising of petrol attendants, battery chargers and motorcycle riders grouped as “others”.
The control subjects, who were not in any way occupationally exposed to lead were (30) thirty in number. The
BLL were assayed using atomic absorption spectrophotometer (AAS). The biochemical indices for liver
function were assayed by standard methods. The results obtained show that occupationally exposed subjects
had significantly elevated BLL compared to controls (Test subjects 69 .79 + 62.30ug/dl, control: 1.98 +
3.85png/dl). The occupationally exposed subjects had significantly higher prevalence of lead toxicity, (57%),
against the controls (0%; P= 0.05). The highest prevalence of lead toxicity was found in the test subjects
grouped. “others”. The activity of alanine aminotransferase (ALT), aspartate aminotransferase (AST) and
alkaline phosphatase (ALP) in mechanics were 48.80+24.0, 69.40+30.90 and 57.70+28.01.U/L respectively), panel
beaters, (43.80+17.50, 72.50+29.0 and 75.0+27.801.U/L respectively) and “others”, (32.80+£26.20, 38.50+27.10,
and31.10£17.0i.U/L respectively) and were significantly elevated compared to controls (19.0+4.90, 23.40+7.10
and25.40+11.501.U/L respectively ; p<0.0001). There were no mean significant changes in the serum levels of
total protein, albumin, conjugated and total bilirubin in exposed subjects compared to controls (p>0.05). From
these findings it is concluded that occupational exposure to lead in Nigeria is associated with significant

elevation of BLL, increased prevalence of lead toxicity and liver dysfunction.
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INTRODUCTION

Lead a divalent metal is an ubiquitous pollutant of
the eco-system. It occurs naturally in the earth crust as
inorganic or organic compound [1]. It is soft malleable and
grey in colour. Lead has been persistently used by man
for various purposes because of its peculiar chemical
properties coupled with its poor ability to conduct heat
and electricity [2]. Lead is used in water pipes, cosmetic
industries and as anti knock in petroleum [3]. The metal
enters the environment through soil, food, water and air
[4, 5]. Lead poisoning is a global health problem but it is
unrecognized as such in a number of African countries.
Lead poisoning as indicated by elevated blood lead levels
(BLL) have been observed in the general population in
some parts of Nigeria [6 and 8]. In adults, occupational

exposure to lead is the most common cause of lead
poisoning. This has been associated with adverse effect
on the kidney, cardiovascular, haemopoietic and hepatic
systems in humans [9, 10, 11]. The liver is a vital organ in
the human body which is involved in detoxification
and excretion of and product of metabolism
glycogenesis etc. Occupational exposure to lead has been
associated with abnormal liver function. There is therefore
need to assess the BLL in occupationally exposed
individuals and also to evaluate the effect of such BLL on
the liver.

This study was aimed at determining the blood lead
levels of occupationally exposed individuals (mechanics,
panel beaters, others such as petrol attendants, auto
electricians etc) and to assess the effect of the observed
BLL on the liver function indices in these subjects.
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MATERIALS AND METHODS

Area of Study: This study was carried out in Benin City,
Edo State, South-South Nigeria. The study was carried
out across the three Local Government Areas in Benin
City, which are; Egor, Oredo and Ikpoba-Okha.

Study Population: Eighty six (86) apparently healthy adult
Nigerians (83 males and 3 females, age range 15 — 50yrs)
were recruited for the study. Informed consent was
obtained from them. A questionnaire was also
administered to all subjects. They were all apparently
healthy and must have spent at least six(6) months on the
job. These occupationally exposed subjects were made up
of thirty-two (32) auto-mechanics, thirty (30) panel beaters
and another group of twenty four (24) subjects
comprising petrol attendants (7), battery charges (3),
vulcanizers (02), auto-electricians (03) spray painters (04)
and auto electricians (05).

Control Subjects: This comprised thirty (30) apparently
healthy Nigerians. (Twenty eight (28) males and two (2)
females, age range 20 — 40yrs). They were all students of
University of Benin, Benin City, Nigeria who were not in
any way occupationally exposed to lead.

Sample Collection: Ten (10)ml of whole blood were
obtained by venepuncture from each subject. Five (5)ml
were dispensed into labeled ethylenediamine tetra-acetic
acid (EDTA) containers. The remaining five (5.0)ml were
put into labelled plain containers. The EDTA blood
samples were used for the determination of blood lead
levels (BLL) by graphic furnace atomic absorption
spectroscopy. The serum obtained from the plain
containers was used for the assay of liver function
indices/parameters.

Serum total protein levels was determined using the
Biuret method as reported by Cheesbrough, (1999) [12].

Table 1: Prevalence of lead toxicity among the study population

Serum albumin levels were determined using the dye-
binding method (BCQ) as reported by Cheesbrough (1999)
[12]. Serum total and conjugated bilirubin were determined
by the Evelyn and Malloy’s method as described by
Cheesbrough (1999) [12].

Serum alkaline phosphatase (ALP) activity was
assayed by modified king and Armstrong method as
described by Tietz et al, (1996) [13] and serum alanine
aminostransferase (ALT) and aspartate aminotransferase
(AST) activity by Reitman and Frankel (1957) [14] method
using commercial kit supplied by Randox laboratories Ltd,
UK.

Statistical Analysis: The results obtained were analysed
using student “t” test, anova and correlation analysis.

RESULTS

The results obtained in this study shows that
individuals occupationally exposed to lead have
significantly elevated whole blood lead levels (BLL)
when compared to controls. The prevalence of lead
toxicity in occupationally exposed subjects was 57% with
no toxicity found in the controls (Table 1). Amongst the
occupationally exposed subjects, varying prevalence of
lead toxicity were observed. The highest prevalence of
lead toxicity (64%) was found in the group “others”.
Furthermore, in all the test subjects the serum activity of
the liver enzymes ALP, ALT and AST were significantly
elevated when compared to controls (Table 2). There
were no significant correlation between BLL and the
activities of ALT, AST and ALP in all the test subjects,
(Tables 3-5). However, in the test subjects “others” AST
activity showed a significant negative correlation with
BLL. (Table 5). The serum concentration of total protein,
albumin, conjugated and total bilirubin in test subjects
were not significantly altered when compared to control
subjects.

Test subjects Control P - value
(n=86) {n=230)

Blood lead level (BLL) pig/di 69.79 + 62.50 1.98 + 3.85 P<0.001

Ty o T ) ST

No with BLL below 40 pg/di 37(43%) 30(100%)

Values represent mean + standard deviation (S.D)

16




Intl. J. Pharm. Med. Sci., 6 (1): 15-19, 2016

80.00

70.00

2w @
o o o
o o D
S © ©

30.00

Percentage prevalence

20.00
10.00

0.00

Fig. 1: Prevalence of lead toxicity in occupationally exposed subjects
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Table 2: Biochemical profile of mechanics, panel beaters and others compared to urban controls

Departments Urban control Mechanics Panel beaters Others.
(n=24) {n=32) (n=30) (n=24)
Lead fevel (pg/d) 19614 385 57.80 + 45.70¢ 59.40 + 44.1¢ 69.50 4. 37 0¢
Total protein (g/dl) TOT 40710 7.26.50.56* 7024062 6854053
Albwarmin (g/dl) 4371092 484+ 098 4291092 4381082
Total birubin (mg/dl) 0791025 079+ 0.37 098 + 049 072+ 0.3
Conjugated bisiubin (mg/d) 0461 0.172 0.44.4 024 054 1.0.28 0391 0.1%
Alkaline phosphatase (L UAL) 240415 5774 28.0¢ 75,0+ 27,84 A0+ 1700
ALT (Lun) 19.0 149 488 £ M 0¢ A3BLATH 801K
AST {Lun) 2344 700 68.34 3.8 7254+ 2090 3850 + 211
Values represent mean + standard deviation
Key:
a = Not significant
b=P<0.05
c=P<0.01
d=P<0.001
e=P<0.0001
Values with different superscript alphabets within the same row differ significantly (P < 0.05)
Table 3: The effect of whole blood lead levels (BLL) on liver function status in panel beaters
Parameters Urban control Panel beaters P-value Comelation
{n=30) {n=30) AB coefficient (r) with
A B BLL
BLL (yugidt) 198+ 385 59.40 +44.10 e
Total proten (g/d) 7.07+ 071 7.02+062 a -0.066°
Albumin (g/d]) 4374092 429+ 092 a -02160
Total bilirubin (mg/dl) 0794025 098+ 0.49 a 0289
Conjugated bilirubin (mgid) 046+ 0.17 054028 a -0.26m
Alkaline phosphatase (i.U/L) 2540 + 11.50 750+ 27.80 e -0.203
ALT (LUL) 19.0+:4.90 A43.80 +17.50 ] 00252
AST(LUL) 2340 710 7250 290 e -0.186
Values represent mean + standard deviation
Key
a = Not significant
b=P<0.05
c=P<0.01
d=P<0.001
e=p<0.0001
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Table 4: The effect of whole blood lead levels (BLL) on liver function status of “others”

Parameters Urban control Others P - value Correlation
{n=30) {n=24) i coefficient (r) with
A B | BLL

BLL{ pg/cl) 196+ 385 68.50 + 36.50 : e

Totad protein (g/d) 707 071 688 +050 {a -0.277*

Abunin: {g/dl) 4371092 438 1082 la 0.161°

Totat bilirubin (mgfds) 079+025 073 +032 a 02500

Conjugated biliubin {mg/d) 0461017 038 1021 la 0.26%

Alkaiine phosphatase (LUIL) 25,40 + 1150 310 970 (a ong

ALT(LUL) 19.0 14,90 RBOLBN  |d -0.MP

AST LUL) 2340 +7.10 38,50 + 2710 L4 -0.5000

DISCUSSION was no statistically significant changes in serum total

The results obtained in this study show that subjects
who were occupationally exposed to lead have
significantly higher blood lead levels when compared to
control. This findings corroborates earlier reports of
Ogunsola et al. [15], Supplido and Ong, [16], Bener et al.
[17] and Anetor ef al. [18]. This elevated BLL may be
attributed to the presence of lead in petrol, its use in
acid battery and its high content in paints sold in
Nigeria [19]. The mean BLL of the test subjects (69.79 +
62.50pg/dl) is suggestive of severe plumbism which is
indicated by BLL of 50 - 60pg/dl and above [20]. At this
level the affected employee is expected to be removed
from the source of exposure to lead. The BLL of all
occupationally exposed subjects was higher than the
recommended acceptable maximum limit for occupational
exposure to lead of 30ug/dl for females and 40pg/dl in
males [21].

The prevalence of lead toxicity in exposed subjects
was 57% while none was found in the controls. Statistical
analysis revealed a significantly higher prevalence of lead
toxicity in occupationally exposed subjects. Similar
findings have been observed by Berner et al. [17] in
United Arab Emirate, Paul ef al. [11] and Whitaker et al.
[22] in United States of America. This high prevalence of
lead toxicity may be due to continuous persistent use of
leaded petrol in Nigeria which accounts for 20-30 % of
BLL of city dwellers [15]. Another factor is lack of
awareness of the effect of lead on human health by those
who are occupationally exposed to the metal. Furthermore,
increased absorption of lead can result in elevated BLL
and lead toxicity. Mehdi et al. [23] reported increased
absorption of lead in exposed subjects compared to
unexposed controls.

The liver function was assessed using serum total
protein, albumin, conjugated and total bilirubin, ALP, ALT
and AST activities. The results obtained show that there
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protein, albumin and total bilirubin of all lead exposed
subjects compared to controls. This findings is in
agreement with the earlier results of Wachukwu ez al. [24]
on experimental animals. The activity of the hepatic
enzymes ALP, ALT and AST were significantly increased
in lead exposed subjects compared to controls. This
agrees with earlier reports of Wachukwu et al. [24].
These hepatic enzymes are markers of hepatocyte
organelle or billary duct. They can leak into the circulation
as a response to heaptocyte injury caused by reactive
metabolism in the liver. Hence serum activity of these
enzymes is a reflection of the physiological state of the
liver and their activity in the blood depends on the
severity of the cellular damage. The effect of the elevated
BLL on the liver function of occupationally exposed
subjects shows that in mechanics, panel beaters and
others, elevated BLL was associated with hepatocellular
toxicity. This findings suggest that in lead exposed
subjects the metal may elicit hepatotoxicity resulting in
injury/damage to the hepatic cells. This is in agreement
with previous reports (Wachukwu et al., 2004) [24]. The
BLL however showed no significant correlation with liver
function parameters in test subjects.

CONCLUSION

These findings reveal that occupational exposure to
lead in Benin City, Nigeria is associated with significant
elevation of BLL, lead toxicity and liver dysfunction.
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