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Lead is a toxic heavy metal whose widespread use has caused extensive environmental
contamination and health problems particularly in children and women of reproductive
age. It affects multiple body systems, including the neurologic, hematologic, gastrointestinal,
cardiovascular, and renal systems. Recent studies have shown that lead, has the potential to
harm not only the young and the occupationally-exposed, but also older people and females
within the reproductive age. They may have been exposed to lead while working in unregulated
occupations, or they may have encountered more lead in the environment on a daily basis. The
Aim of the present study is to estimate urinary 3-ALA levels in heterogenous population of females
in the reproductive age as an index of lead exposure. This cross- sectional study was conducted
on randomly chosen 80 females of reproductive age from different areas of Mumbai with brief
history related lead exposure. The morning first mid stream urine samples were collected with
all standard precautions and analyzed for 5-ALA using modified Ehrlich’s reagent method. Out
of 80 samples — 69 samples (86.25%) urinary 6-ALA were levels above reference level i.e. (<
5mg/l). This is alarming. The reasons for this exposure may vary and we cannot find a single
cause for such a high level exposure, but we can say that it is closely related to the duration
of exposure. Hence it is to conclude that it is difficult to stop lead exposure completely but by
taking necessary precautions and providing health education we can reduce the lead exposure
and its ill effects on health.
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Lead is a toxic heavy metal whose
widespread use has caused extensive environmental
contamination and health problems particularly in
children and women of reproductive age. They
may have been exposed to lead while working
in unregulated occupations or they may have
encountered more lead in the environment on a

daily basis. Additionally young female population
get exposed to lead by use of Kohl or Kajal
eyeliners, some traditional ethnic medicines, time
spent at firing ranges and some hobbies like wall
paintings or jobs related to plumbing and soldering.
Young population exposed to lead by eating junk
foods wrapped in newspaper, licking of fingers for
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turning the photocopies, book pages, printout etc
and use of same fingers for eating purpose'. Lead
poisoning among exposed persons is known to pose
serious health problems on the nervous system,
heme biosynthesis, kidneys, reproductive system
and cardiovascular system % In young women of
reproductive age lead exposure reduce fertility
potential and increases chances of miscarriages,
preterm birth, and so on. Lead affects female
reproduction by impairing menstruation, delaying
conception time, altering the hormonal production
and circulation®. Recent studies have shown that
lead, has the potential to harm not only the young
and the occupationally-exposed, but also older
people and females within the reproductive age *.
The effect of lead on heme synthesis is attributed
to the inhibition of enzymes involved in heme
synthesis, resulting in abnormal concentrations of
heme precursors in blood and urine. Essentially,
lead interferes with the activity of three enzymes:
it indirectly stimulates the mitochondrial enzyme
aminolevulinic acid synthetase; it directly
inhibits the activity of the cytoplasmic enzyme
aminolevulinic acid dehydratase (ALAD); and
it interferes with the normal functioning of
intramitochondrial ferrochelatase. This result
in increased levels of delta aminolevulinic acid
(8-ALA) excretion through urine > 7. Hence we
planned to estimate urinary 3-ALA as a marker of
lead exposure in study population.

The aim of the present study is to find out
the prevalence of lead exposure among the females
of reproductive age, in a suburban Mumbai, by
estimating the urinary 8-ALA levels as an index
of lead exposure and educate the community of
major health problems associated with elevated
lead levels, the paths of lead exposure in their

environment and ways they can protect themselves
and their families from lead exposures.

MATERIALS AND METHODS

This is a cross-sectional pilot observational
study in suburban Mumbai. Urine samples of 80
females of reproductive age with due informed
written consent were collected, by random
sampling with due ethical considerations. Urine
samples were collected in 15-mL plastic containers,
covered with brown paper, exercising standard
precautions. First morning midstream urine
samples were collected after cleaning local area.
Sample size was decided on the basis of formula:

n =4pq/12

where | is permissible error in the
estimation of new statistics, p is positive character,
and q is 1 “ p. Prevalence to estimate sample size
found from previous studies of own institute, and
National journals.

Urine samples were analyzed for §-ALA
by using Ehrlich’s reagent in which acidic
urine reacts with n-butanol and 8-ALA was
converted to its pyrrole at pH 6.8. The pyrrole
reacted with Ehrlich’s reagent to form red color,
which was extracted with chloroform and read
colorimetrically . Comparing this method with
other methods like ion exchange chromatography,
the method discussed by Tomokuni et al., it is
found that this method being colorimetric is easy,
rapid, and accurate as all interfering substances are
removed by butanol extraction *'°. The procedure
is standardized, and graph is plotted prior to use
on subjects.

Table 1. Statistical parameters

Statistical parameter

Urinary 6-ALA
below reference
level (<5 mg/l

Urinary 6-ALA
above reference
level (>5 mg/l

*No. of samples
Percentage of exposure
Mean

Standard deviation)

11 69
13.75% 86.25%
2.63 17.13
+1.32 +5.58

*urine from study population (students)
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RESULTS AND DISCUSSION

In present study, 80 randomly collected
urine samples from females of reproductive
age group were analyzed for 8-ALA levels. The
analyzed samples were categorized into 8-ALA
levels below reference value and 3-ALA levels
above reference value. 3-ALA concentration equal
to or more thanSmg/litre is considered as above
reference value and 3-ALA concentration less than

Percentage of Exposure

ALA below refernce
levels
14%

Fig. 1. Percentage of exposure according to urinary
"-ALA reference value

5 mg/litre is considered as below reference value'"
12,0ut of 80 samples 46 (65.71%) were categorized
69 samples (86.25%) were categorized as above
reference level and remaining 11 samples (13.75%)
as below reference leveli.e. (< Smg/l).

Statistical Analysis: The main outcome
parameter urinary 3-ALA level is a continuous
scaled data, to find out the prevalence of lead
exposure we converted this data into categorical
data depending upon the reference range of urinary
8-ALA levels. Hence we calculated only percentage
of high exposed individuals. No other statistical test
is required.

Standard error of proportion S.E.P.

Iﬂ _ [86x14 —337
=¥ n 80

So, 95% confidence interval 78.51-93.99

In this study, we estimated the lead
exposure in study group by measuring urinary
marker, i.e., 3-ALA levels. The activity of 5-ALA
dehydratase is markedly decreased by lead, by
which there is an increase in 8-ALA excretion
in urine . By measuring the urinary §-ALA,
we can estimate the lead exposure %15, The
quantitative estimation of 3-ALA is basically based
on the well-known reactivity of pyrroles with
p-dimethyl aminobenzaldehyde. Elevated 5-ALA

Table 2. Age distribution of females.

Age in years Urinary 5-ALA

below referencelevel (<5 mg/l

Urinary 3-ALA
above referencelevel (>5 mg/1

18-25 11
26-33 -
34-41 -
42-49 -

22
20
18
9

Out of the above categorized 69 females

64 were categorized as Acceptable — High exposure level.
5 were categorized as Dangerous — Very High exposure level.

Table 3. Categorization of subjects based on
acceptable and dangerous urinary "-ALA

Statistical Parameter ~ Acceptable Dangerous
Number of females 64 5
Percentage 92.75% 7.25%

concentrations were indicated by a reddish color
in chloroform, while normal concentrationsusually
gave only faint yellow or faint red colours. Urine
usually contains many substances which react
with Ehrlich reagent to form red colour and also
contains some substances which interferes with
the formation of pyrroles and aldehydes. These
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substances are removed by n-butanol extraction.
Small amounts of Ehrlich positive substances
which escaped the n-butanol extraction formed
a red colour on addition of Ehrlich’s reagent,
but this never entered the chloroform phase. The
only substance that behaved like 5-ALA was
aminoacetone. Urinary aminoacetone levels in lead
poisoning have been reported to be entirely normal.
The specificity is good enough to use this method
for screening for lead exposure'® Normal urinary
8-ALA excretion by adult healthy men averaged
1.6 mg/1 '

The highest level of urinary 3-ALA found
in this study was 29 mg/l. This clearly indicates
that the individuals are already at a high risk of
lead exposure. Further 11 samples in this study
have 8-ALA below reference level. This indicates
we can prevent these individuals from detrimental
effects of lead exposure by explaining necessary
precautions. These includes avoiding the use of
canned foodstuffs and eating food wrapped in
newspaper, minimizing the uses of Xerox/ printout
and avoiding the habit of licking the fingers to turn
Xerox/ printout pages, regularly checking the blood
lead levels, washing hands, drinking clean and filter
water. Avoiding use of lead based eyeliners and nail
paints, lipsticks etc.

To reduce this exposure we should
eliminate non-essential uses of lead such as lead
in paint, ensuring the safe recycling of lead-
containing waste, educating the public about the
importance of safe disposal of lead-acid batteries
and computers, and monitoring of blood lead
levels in children, women of child-bearing age and
workers *We can reduce the lead exposure to an
extent by taking necessary precautions.

CONCLUSION

The study sample represents females of
reproductive age, who are not only the backbone
of our society but also health of future generations
depend upon their health. It is important to make
them aware about lead exposure and its detrimental
effects in their daily routine. The results obtained
from the study shows that more than half of the
study population have already been exposed to
lead. It is now our duty to save the rest of the
students from ill effects of lead exposure and

therefore, it is important to educate them regarding
standard precautions to avoid lead exposure.
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