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Abstract

Introduction: Occupational lead exposure increases the risk for adverse renal outcomes.
Lead has been reported to cause nephrotoxicity by several mechanisms. Moreover, lead
toxicity induces various effects on many organs. Aim of Work: to study the association
between blood lead level and some renal and clinical parameters among workers
exposed to lead. Materials and Methods: The study included 120 lead exposed workers
(galvanic painting) seeking periodic medical examination. The workers answered a
questionnaire including questions regarding their socio-demographic characteristics
and medical complaints. Also, a blood sample was withdrawn for measuring blood
lead level, serum creatinine, serum uric acid and blood urea. Results: The percentage
of workers with blood lead level = 20 microgram/dl (xg/dl) presenting with abdominal
pain, tremors and tingling of the extremities was significantly higher than the percentage
of workers with blood lead level less than 20 pg/dl reporting the same symptoms.
Moreover, the mean serum uric acid was significantly higher among workers with
blood lead level = 20 pg/dl than among those with blood lead level less than 20p g/dl.
Conclusion: Lead exposed workers are at risk of several system affection including the
kidneys. This necessitates the undertaking preventive measures to control exposure at
the workplace and also periodic medical examination is highly recommended.
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Introduction

Lead
occupational toxin and its toxicological

is regarded as a potent

manifestations are well known (Flora et
al, 2012). The most common exposure
to lead among adults is occupational
(Hettmansberger and Mycyk, 2002).
Lead poisoning has become the most
common disease of environmental
origin and is still increasing very
rapidly in developing countries (Koset,
2005). The risk of lead poisoning is
high after inhalation or ingestion of
lead in soluble and absorbable forms of
fumes, particulates and glaze composed
of lead oxides (Hettmansberger and
Mycyk, 2002). Recent research has
demonstrated that clinical or subclinical
toxic effects can occur below the limit
of 50 pg/dl in the whole blood (Tak et
al,2008).Blood lead level determination
has presently been accepted as the most
reliable biomarker (Barbosa et al, 2005).

Lead poisoning affects multiple
body
gastro-intestinal

organs. Neurological and
manifestations are
predominant in lead poisoning. Chronic
exposure leads to loss of short term
memory, inability to concentrate,
increased excitability, depressive mood,

paresthesia of extremities, generalized

abdominal pain and nausea (Pearce,
2007). Patients may also complain of
headaches, weakness, myalgia, anemia
and lead line which are common signs
in chronic lead poisoning (Malekirad et
al, 2010).

Lead exposure increases the risk
for adverse renal outcomes. Lead has
been reported to cause nephrotoxicity
Lead

poisoning may cause tubular atrophy

by several  mechanisms.
and interstitial fibrosis of the kidneys
(Karimooy et al, 2010).

Hyperuricemia  resulting  from
impaired tubular function has been
identified as a significant promoter of
lead nephropathy. Hyperuricemia can
mediate both hypertension and kidney

injury (Johnson et al, 2003).

Weaver et al, 2000 detected that
there was an association between lead
exposure in current and former lead
workers and adverse renal function

outcomes.

More recently, associations between
various measures of lead dose and
serum uric acid (urate) levels have been
reported in studies of occupationally
exposed populations (Wang et al, 2002).
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Data from another work suggest
that lead has an adverse effect on renal
function in the moderate dose range,
particularly in older workers (Weaver et
al, 2003).

The objective of this research was to
study the effect of lead on renal function
in exposed workers and its relation with
clinical symptoms in those workers.

Aim of Work

To study the association between
blood lead level and some renal and
clinical parameters among workers

exposed to lead.
Materials and Methods

The 120 male
workers exposed to lead for at least 5

study included
years, free from hypertension, diabetes
and history of previous renal disease
and reporting no history of diseases
treated with analgesics. All workers are
working as galvanizing painters. They
were recruited during their periodic
medical examination for measuring
blood lead levels (BLL) and further
investigations was done for them in the
form of serum creatinine, serum uric
acid and blood urea.

A structured questionnaire was
used to collect data regarding age, job

duration, some personal habits, smoking
history, presence or absence of certain
symptoms related to lead toxicity.

The study subjects were divided
into two groups; Groupl: those with
blood lead level (BLL) less than 20 pg/
dl and Group2: those with 20 pg/dl or
higher levels of BLL. This division was
based on the mean blood lead of the
current work which was 20.55+ 5.90
and this classification was also similar
to that of Yalemsew et al., 2012 in their
classification of exposed workers.

Based
on previous studies, the following

Sample size calculation:
assumptions were used to calculate
sample size: the difference in the mean
value of uric acid = 0.7, SD of groupl=
1.1, SD of group2=1.1, significant value
of 0.05 (alpha error) and power = 90%.
The sample size of 106 persons (53
workers in each group) was calculated.
The actual sample size in the study was
63 workers in group 1 and 57 workers
in group 2.

Venous blood samples (4 ml each)
were collected using carefully labelled
vacutainer tubes containing 7.2 mg
K EDTAby qualified medical laboratory
professional. Blood specimen collection
was carried out using separate sterilized
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needles and gloves for each individual.

The samples were sent to laboratory

unit at the faculty of Medicine, Ain

Shams University for analysis of blood

lead level, serum creatinine, serum uric

acid and serum urea.

Ethical consideration

The purpose of the study was clearly
explained to the study participants
and oral consent was obtained from
each of the participating individuals.
Confidentiality of data and a copy of lab
results were delivered to each subject.

Results:

Table (1): Comparison between study groups as regards marital status,
smoking history, job nature and some behavioral habits.

Group 1 Group 2
BLL BLL -
(<20 pg/dl) | (220 pg/al) Sta:;ztt'cal P value
Ne= 63 Ne= 57
ﬁi:n(feé‘]gs) 44714567 | 4270+6.66 | ttest=1.787 | 0.077
ge"arrzids‘gat“’“ (years) 12.85:5.38 | 13.12+4.14 | ttest=0301 | 0.764
Marital status )
Married 10 (%) 50 (79.4) 47 (82.5) | Xtest=0.185| 0.667
zfc’?a‘l’fo" (fio")“’k‘“g 41 (532) 36 (46.8) | X2test=0.048 | 0.826
gjs_a;(t)h(‘f%v)mrkp'“e 40(635) | 41(719) |Xtest=0971| 0324
zflr‘l;‘?;f)‘s before eating 47 (74.6) 32(56.1) |Xtest=4.535| 0033
Wear personal protective
devices 10 (15.9) 11(193)  |Xtest=0243| 0.622
Yes: no (%)
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There was no significant difference between the two groups as regards marital
status, tobacco smoking. Regarding the work habits, there was a no significant
difference between the two groups as regards eating at the workplace and wearing
personal protective devices. The percentage of workers with blood lead level less
than 20 ug/dl reporting washing hands before eating was significantly higher than
the percentage of workers with blood lead level more than 20 pg/dl giving the same
history.

Table (2): relationship between blood lead level and presenting symptoms of

participants:
Group 1 Group 2
BLL (<20 pg/dl) | BLL (220 pg/dl) | ,

Yes: frequency (%) | Yes: frequency (%) Xtest | Pvalue
Abdominal pains 27 (42.9) 41 (71.9) 10300 | 0.001*
Tremors 23 (36.5) 34 (59.6) 6426 | 0011%
Tingling and 24 (38.1) 45 (78.9) 20437 | <0.001*
numbness
Constipation 11 (17.5) 4(7) 2984 | 0.102%
Ditficulty in 19 (30.2) 25 (43.9) 2419 | 0120
sleeping
Weight loss 20 (31.7) 24 (42.1) 1383 | 0240
Headache 18 (28.6) 19 (33.3) 0318 | 0573

*: Significant
**: using Fisher Exact test

The percentage of those with blood lead level = 20 pg/dl presenting with
abdominal pain, tremors, tingling in extremities was significantly higher than the
percentage of those with blood lead level < 20 pg/dl.
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Table (3): Comparison between the two groups for serum creatinine, serum
uric acid, and serum urea.

Group 1 Group 2
A | M | v |
(S(f;‘_‘i‘.‘z‘;reaﬁ“i“e 0.72+0.18 0.69+0.16 0838 | 0404
(53";“;‘)‘ uric acid 4.6920.91 568136 4710 | 0.000%
(ng‘:“;‘) urea 29.49+9.24 30.45+9.31 0568 | 0571

*: Significant

The workers with blood lead level = 20 pg/dl had a significantly higher serum
uric acid (Mean = SD) than those with blood lead level < 20 xg/dl while there were
insignificant differences for serum creatinine and serum urea.

Table (4): Partial correlation between blood lead level and serum creatinine,
uric acid and blood urea:

Uric acid Blood urea Serum creatinine

Partialr | P value | Partial r | P value | Partialr | P value

Blood lead level 0.533 0.000 0.148 0.109 0.146 0.114

Table (4) and figure (1) show that there was a significant positive correlation
between blood lead level and serum uric acid even after adjustment for age and
work duration. (Partial r=0.533, p <0.001). The partial correlations between blood
lead level and serum creatinine and blood urea showed positively insignificant
correlation.
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Figure (1): Scatter diagram between blood lead level and serum uric acid

Discussion

The participants of the current study
were divided into two groups according
to their blood lead level where group 1
included those with blood lead less than
20 pg/dl and group 2 included those
with blood lead equals to and more than
20 pg/dl. The two groups showed no
significant difference as regards mean
age and work duration, marital status
and smoking history.

at the
workplace, there was no significant

Regarding some habits

difference between the two groups
regarding wearing personal protective

devices and eating at the workplace.
However, the percentage of workers
from group one reporting washing hands
before eating was significantly higher
than
of workers from group two. Personal

the corresponding percentage

hygienic behavior and life habits such
as eating, drinking and smoking in
different workplaces are also thought to
be important in determining the toxicity
of lead (Lormphongs et al, 2003).
Several studies have found that due to
lack of awareness about their exposure,
workers usually eat, smoke or drink
while at work and such workplace
practices may aggravate their exposure
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(Pala et al, 2009), (Grandjean et al,
1981).

Abdominal pain,
tingling in the
presentations significantly associated
with higher blood lead levels. In another

tremors and

extremities were

study, the main clinical findings were
the presence of lead line, peripheral
neuropathy of the upper extremities and
abdominal tenderness. The subjective
findings were mainly attributed to the
central nervous system and included loss
of memory, drowsiness and headache
(Balali-Mood et al, 2010). It is known
from literature that neurological and
gastrointestinal ~ manifestations  are
predominant in lead poisoning, chronic
exposure among adults leads to loss
of short term memory, inability to
concentrate, paresthesia of extremities,
generalized abdominal pain
nausea (Patrick, 2006). In one study,

and

comparison of the prevalence of non
specific symptoms as depression, wrist
drop, tingling and numbness in the
fingers and hands, nausea between the
exposed individuals
with blood lead levels less than 20 g/
dl with that of the controls has revealed
that there is a significantly greater

occupationally

prevalence of most of the symptoms
among exposed workers (Yalemsew et
al, 2012)

Our study showed that the level
of serum uric acid was significantly
higher among workers with increased
blood lead levels. This agrees with
the findings of other studies (Lin et al,
2001-Lin et al, 2002-Alasia et al, 2010).
Hyperuricemia associated with lead
toxicity occurs in both acute and chronic
lead nephropathy and is thought to be
due to isolated proximal tubular defects
(Loghman-Adham, 1997- Gonick,
2008). The significant association
between elevated blood lead level and
serum uric acid remained even after
adjustment for age and work duration
by partial correlation. Other studies
have detected significant correlations
between blood lead level less than 10
pg/dl and elevations in serum creatinine
(Brady et al, 2007)

Conclusion

lead
exposure are at risk of developing

People with occupational

hyperuricemia which is an initial step in
renal impairment. In view of the higher
risk of lead exposure in developing
countries and the poor regulation
of occupational lead exposure, it is
recommended that the routine screening
of occupational lead exposure risk
groups for any increase in serum uric

acid or disturbed renal function tests
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be undertaken as part of measures
to control and prevent lead induced
chronic kidney disease.

Conflict of interest: None declared
Limitations:

Our
limited to galvanic painters while other

study groups were only

occupations with lead exposure were
not included in the study.
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