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Lead Precipitation on the Gingival Tissue of Iraqi Workers in
Some Fuel Stations in Baghdad
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Background: Lead usually is precipitated at the gingiva of the fuel station workers. Lead interacts with different molecules, thereby
interfering with their function. An excess of lead contents could be toxic to the human body. Objectives: This proposed study was
conducted for the evaluation of salivary lead level effect and the severity of gingival pigmentation in Iraqi fuel station workers. Materials
and Methods: This study involves 40 individuals, who were asked to answer a questionnaire. The case sheet questions involve the personal
details of participants such as gender, age, marital status, and working experience. It was filled by the participants. This is followed by
an oral examination to assess the oral hygiene status and color of gingiva, then divided into three groups according to working period.
To evaluate the level of lead within the saliva, it was estimated in teaching laboratories in Medical City by using atomic absorption
spectrophotometer as well as clinical evaluation of the intensity of gingival discoloration according to the gingival surface and dental
sites. Data were analyzed using IBM SPSS Statistics and descriptive statistics to calculate the absolute and relative frequencies. Result:
It was shown that gingival discoloration was noticed in 40% of the total sample with light brown to mixed brown/pink (average lead
level = 5.74mg/dL). In addition, 30% of the sample had a mixed brown/pink pigmentation (average lead level = 6.75mg/dL) and the rest
(30%) presented with mixed brown/pink to dark brown (average lead level = 10mg/dL). The working periods range from 3 months to
10 years, the lowest value and the highest of lead in saliva were 8.3 and 11.8 mg/dL, respectively. The average of these values is 10.00 mg/
dL. Conclusion: The intensity and severity of gingival pigmentation are directly associated with the level of salivary lead. Occupational
safeties are essential for workers who are at high risk of exposure to avoid adverse effects of this metal on general health.
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contamination due to the utilization of lead as a booster
of octane, which often releases it within the surrounding
environment, and it will eventually be absorbed by the body.

INTRODUCTION

The color and contour of gingiva are normally influenced
by several exogenous and endogenous factor/s. The

endogenous factor/s is represented by the degree of  Lead can be sourced from nature as well as the result of

pigmentation and keratinization in the gingival tissue
such as melanin.l'! Some diseases and medications may
affect the gingival appearance such as anticonvulsant
(phenytoin) for epileptic patients and immunosuppressant
drugs such as cyclosporine A. One of the exogenous factors
that affect the gingival tissue color is heavy metals such
as gold, arsenic, silver, mercury, bismuth, and lead.?? In
particular, lead is the most common metal that interferes
with the integrity of oral tissue via different biological
manners (molecular and cellular pathways).

Workers of fuel stations are considered high-risk individuals
to lead exposure. Fuel is considered the main source of lead
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human activities. The presence of leads in the atmosphere
increases with human action. The sources of lead toxic waste
can come from manufacturing sectors such as battery, the
cable industry and fuel. Fuel is the source of lead pollutants
in the environment. The addressed examples have a great
contribution to the release of high concentrations of this
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metal.5¥ Exposure to this element can occur mainly by
inhalation of lead-contaminated air, and ingestion of lead-
contaminated meals, water, and beverages."

It is documented that lead has adverse effects on human
beings. In children, several studies demonstrated a relationship
between blood level poisoning and decreased intelligence,
reduced hearing acuity, and antisocial attitudes.'? In adult
individuals, reproductive issues have been reported, such as
reduction of the sperm count in the male gender. Moreover,
frequent abortions in females have been directly related to
high exposure to this metal.'*!S! The toxic effect of lead is
exerted by processes that include the ability of lead to mimic
or inhibit calcium action and to interact with proteins.®

Lead interacts with different molecules, thereby interfering
with their function. The excess of lead content could be of
toxicity to the human body. Moreover, lead may induce
oxidative stress in a number of organs and tissues of the
human body, counting salivary gland.'¥ In addition,
exposure of lead could also provide several harmful
factors on oral health. As such, lead exposure may also
affect the formation of enamel, which, in turn, results in
the production of caries, periodontal bone loss, worsened
dental fluorosis, delayed dental enamel formation, and
augmented tooth loss in men.'”?! The aforementioned
effects are directly related to dental periodontitis and caries
that are attributed to tooth loss. Henceforth, the proposed
study aimed to categorize lead exposure via saliva as well as
gingival pigmentation presence in these chancy individuals.

MaTteriaLS AND METHODS

Inclusion criteria were the criteria that met the
requirements: they were (a) at least 3 months at work, (b)
physically and mentally healthy, (c) willing to undergo
saliva sampling to find out their salivary lead level, and
(d) willingness to undergo oral examination and be
interviewed about their age, duration of work, smoking
habit, as well as personal protective equipment (PPE).
Exclusion criteria were the criteria that did not meet the
requirements. This study is a cross-sectional one. It has
been conducted at the fuel stations in Baghdad, Iraq, from
March to April 2021 and consisted of 40 workers who
were subdivided into three groups according to duration
of working experience and the number of workers. The
number of workers was 16, 12, and 12 in groups 1, 2, and
3, respectively, according to the criteria mentioned before.

Samples who worked in gas station were asked to answer
a questionnaire. The case sheet questions involve the
personal details of participants such as gender, age,
marital status, and working experience. It was filled by the
participants. This is followed by an oral examination to
assess the oral hygiene status and color of gingiva.

Assessment is done by the atomic absorption
spectrophotometry (4100 MP-AES, Agilent Technologies
Inc., Santa Clara, CA, USA) in the Medical-Teaching Labs

in Baghdad Medical City by a specialist. Assessing gingival
discoloration is according to the gingival surface and dental
sites as follows: score (0) = the absence of gingival lead line,
score (1) = the presence gingival lead lines on one or two teeth;
score (2) = the existence of gingival lead lines on three or four
teeth; and score (3) = the existence of gingival lead lines on
more than four teeth (Dummett’s Oral Pigmentation Index
[DOPI]). The involved persons in this study were requested
to fast in the morning to give blood and saliva samples. The
affected individuals were asked to wash their oral cavities with
distilled water. Then, the patients were asked to spit inside a
clean tube for five records, to have a saliva sample of SmL,
then, immediately placed on ice following assortment and
will be separated at 3000rpm for 10 records. Furthermore,
the previously mentioned separations were kept and stored at
—80°C till the biological investigation.

The involved individuals were educated not to devour meals
for the previous hours. Subsequently, these individuals
were also instructed to rinse with deionized water for 30s.
Sampling of saliva procedure without stimulation involved
was performed throughout the morning with passive drooling
method. Evaluation of lead level within saliva is performed by
atomic absorption spectrophotometer. Each anterior gingiva
is cleaned first with a cotton swab to remove attached saliva.
The maxillary and mandibular labial mucosa are retracted
with a mirror, then visually observed when there is a white/
blue line on the gingival and tooth mucosal boundaries in
accordance with the assessment criteria. Data were analyzed
using IBM SPSS Statistics for Windows Software, version 22
(IBM Corp., Armonk, New York).

This study is a cross-sectional one; it has been conducted
at the fuel stations in Baghdad, Iraq, from March to April
2021 and consisted of 40 workers who were subdivided into
three groups according to duration of working experience
and the number of workers. The number of workers was
16, 12, and 12 in groups 1, 2, and 3, respectively.

Ethical approval

All examination protocols were approved by the College
of Dentistry, Iraqia University under the reference No. 343
on 29 Feb 2022. All experiment was carried out following
the approved guidelines.

ResuLts

The evaluation of physiologic gingival discoloration was
achieved according to DOPI and as follows:

0 = no discoloration
1 = mild discoloration and mild light brown

2 = moderate discoloration, and medium brown or mixed
pink or brown

3 = severe discoloration, severe brown, or black/blue tissue

The 40 patients to three groups according to working
experience, the results of the first group (only 16 patients)
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Table 1: Group (1) work experience from 3 months to 2 years

Case no. Age Work experience Oral hygiene Smoker Color of gingiva Level of lead (mg/dL)
1 32 3 months Good No Pink 1.7
2 40 7 months Good No Pink 32
3 17 8 months Good Yes Brown 5.1
4 25 11 months Fair Yes Brown 5.4
5 23 12 months Fair No Pink 5.9
6 40 12 months Fair No Pink 5.7
7 28 14 months Fair Yes Brown 6.2
8 30 14 months Fair No Brown and pink 6.1
9 35 15 months Bad Yes Dark brown 6.4
10 36 16 months Bad Yes Dark brown 6.3
11 23 16 months Fair No Pink 6.6
12 19 18 months Bad Yes Dark brown 6.6
13 40 18 months Bad Yes Brown and pink 6.8
14 40 19 months Bad Yes Brown 6.6
15 35 20 months Fair No Brown and pink 6.4
16 16 2 years Bad Yes Dark brown 6.9

are illustrated in Tables 1 and 2. While second group (only
12 patients) listed in Tables 3 and 4. The third group (only
12 patients) listed in Tables 5 and 6 while Table 7 listed
comparison between three groups.

The Dummett’s oral pigmentation index for the 16
patients is 1.37

As illustrated previously, according to working experience,
the lowest value of lead in saliva for 3 months of work
in fuel station is 1.7mg/dL, whereas the highest value of
lead in saliva for 2 years of work in fuel station is 6.9 mg/
dL. The average of these values is 5.74mg/dL. According
to Table 1, as the working period increased, the gingival
discoloration become more noticeable (dark brown).
Furthermore, the scoring pattern was presented in Table 2
as five patients with normal color (score 0), three patients
with mixed pink and brown (score 3), and four patients for
each mild and dark brown (scores 1 and 3, respectively).

The Dummett’s oral pigmentation index for the 12
patients is 2.08

As revealed in Table 3, the lowest value of lead in saliva
was 6.9mg/dL (for 2 years of work experience), whereas the
highest value of lead in saliva was 8.1 mg/dL (for 4 years of
work period). The average of these values is 6.75mg/dL.
The more the working period, the greater discoloration of
gingiva. The scoring pattern [Table 4] was recorded as five
patients with dark discoloration (score 5), four patients with
moderate brown discoloration (score 2), two patients with
light brown discoloration (score 1), and one patient with
normal gingival color (score 1).

The Dummett’s oral pigmentation index for the 12 patient
is 2.58

Table 5 illustrates that the working periods range from 5 to
10 years, the lowest and the highest values of lead in saliva

Table 2: The scoring pattern of group 1 by using Dummett’s
oral pigmentation index

Scoring Number of patients
0 = Pink 5
1 = mild brown 4
2 = Brown or mixed pink/brown tissue 3
3 = Dark brown 4

were 8.3 and 11.8mg/dL, respectively. The average of these
values is 10.00mg/dL. As demonstrated in Table 5, the more
the working periods, the more the abnormal discoloration
(dark brown) with respect to the level of the oral hygiene.
Furthermore, the Scoring pattern illustrates that eight
patients presented with severe dark discoloration (score 3),
three patients with moderate discoloration (score 2), and
one individual with mild brown discoloration (score 1).

Discussion

The lead substantial confined in fuel may be inhaled
directly through the air or from the addition of motor
vehicle burning results in the arrangement of dust/
particulates in the air. The enlarging number of vehicles
and traffic will eventually promote the release of extensive
amount of emissions from these automobiles. One of the
most hazardous occupations with continuing exposure to
lead from fuel vapors and grainy dust in the atmosphere
is gas station workers.®! It is worth mentioning that the
working period of 8h each bright, the exposure time for
lead tends to be higher compared with others especially
when the workers do not follow occupational safety
guidelines.

Saliva is biological liquid composed of mainly water,
and small amounts of protein and inorganic materials.
In addition, biomarkers in the saliva serve as an assisting
indicator of the detection, assessment, diagnosis, and
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Table 3: Group (2): Work experience from 2 to 5 years

Case no. Age Work experience (year) Oral hygiene Smoker Color of gingiva Level of lead (mg/dL)
1 28 2 Fair No Brown and pink 6.9
2 35 2.1 Bad Yes Brown and pink 6.9
3 28 2.4 Bad Yes Brown and pink 7.1
4 30 24 Bad No Brown and pink 7.3
5 20 2.8 Fair No Pink 7.1
6 31 2.8 Bad Yes Dark brown 7.8
7 31 2.9 Bad Yes Dark brown 7.8
8 29 3 Bad No Brown 7.1
9 21 3.1 Fair No Brown 7.3

10 65 3.4 Bad No Dark brown 7.31
11 27 4 Bad Yes Dark brown 8.1
12 31 5 Bad Yes Dark brown 7.6

Table 4: The scoring pattern of group 2 by using Dummett’s
oral pigmentation index

Scoring Number of patients
0 = Pink 1
1 = Brown 2
2 = Brown or mixed pink/brown tissue. 4
3 = Dark brown 5

monitoring of diseases. These indicators may be hormones,
enzymes, immunoglobulins (IgA), and heavy metals.?¥ The
effect of lead on the gingival tissues and the amount of lead
in the saliva vary from one worker to another depending
mainly on their working period experience, age, oral hygiene
status, and smoking habits. It is essential to evaluate the
amount of lead in saliva before starting to suggest any
solutions, to determine the most risk factor.

Table 5: Group (3): Work experience from 5 to 10 years

Case Age Work experience (year) Oral hygiene Smoker Color of gingiva Level of lead (mg/dL)
1 27 5 Fair No Brown pink 8.5
2 26 5 Fair No Brown 8.3
3 25 5.5 Bad Yes Brown pink 8.4
4 30 7 Bad No Brown pink 8.8
5 28 7.2 Bad No Dark brown 11
6 52 8 Bad No Dark brown 10.5
7 54 8 Bad No Dark brown 10
8 30 8 Bad Yes Dark brown 9
9 35 8.5 Bad Yes Dark brown 10.6
10 45 8.5 Bad Yes Dark brown 11.5
11 46 9.5 Bad Yes Dark brown 11.8
12 48 10 Bad Yes Dark brown 11.7
18 ® number of patient
16

14
12
10

o N B O

group 1

group 2

M average of lead

m scoring of oral pigmentation index

group 3

Figure 1: The result of the study
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Table 6: The scoring pattern of group 3 by using Dummett’s
oral pigmentation index

Scoring Number of patients
0 = Pink 0
1 = Brown 1
2 = Brown or mixed pink/brown tissue. 3
3 = Dark brown 8

Table 7: The result of the above-mentioned three subgroups

Group No.of Average of Scoring of oral Percentage
patients lead (mg/dL) pigmentation index of patients
1 16 5.74 1.37 (light brown to 40
mixed brown/pink)
2 12 6.75 2.08 (Mixed brown/ 30
pink)
3 12 10.00 2.58 (Mixed brown/ 30

pink to deep brown)

The main purpose of the presented study was to determine
the level of lead in saliva and its relation to the gingival tissue
color and appearance as shown in the Figure 1 above. Each
anterior gingiva is cleaned first with a cotton swab to remove
attached saliva. The maxillary and mandibular labial mucosa
are retracted with a mirror, then visually observed whether
there is any presence of white/blue line on the gingival and
tooth mucosal boundaries. Clinically, chronic exposure can
be identified through the presence of a lead or Burtonian
line gingival line. The level of lead in saliva of population
was studied, and the results were tabulated and compared to
conclude that the more the level of lead increases, the more
the color of gingiva will be abnormal and brown.

Oral health can be considered an essential indicator of
general health that is why it is very important to obligate
each worker in such environment to wear PPE. In addition,
good oral health is the major resource for social, economic,
and personal development of individuals, as we know the
toxic effect of lead not only in the oral cavity but also in
the whole body. It is demonstrated that the lead level of
40% of participants was 5.74mg/dL with light brown to
mixed brown/pink gingival discoloration. Furthermore, the
lead level of 30% of the sample was 6.75mg/dL with mixed
brown/pink discoloration. Moreover, 30% of the sample
recorded a lead level in their saliva of 10mg/dL with mixed
brown/pink to severe brown discoloration.

ConcLusioN

The possibility of lead exposure in the gingival tissue of
the workers in the fuel stations increased within time of
working in the stations and the severity and intensity of
gingival pigmentation are directly related to the level of
salivary lead precipitation.
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