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Summary:

Background: Lead (pb )is suspected to be one of the endocrine disruptors. People are exposed to high levels
of it in the environment through several ways .In the last years there was an evidence that it affects semen
quality. The aim of the study is to assess the level of lead in the blood of male patients and correlate it with the
seminal fluid parameters and hormonal levels.

Methods: Fifty three infertile male patients, attending the infertility clinic in Baghdad Teaching Hospital from
February 2016 till June 2016, participated in this study. Detailed history was taken and careful examination
was done. Semen was collected from the patients and analyzed. Blood was withdrawn for hormonal and lead
analysis.

Results: There was an increase in blood lead level with increasing age and duration of infertility which has a
significant negative correlation with sperm count and hormonal levels (LH and FSH), but it was not significant
concerning sperm morphology.

There was no statistical significance between smokers and non- smokers regarding lead level and between those
with primary and secondary infertility although it was higher in smokers and in patients with primary infertility.
Conclusion: Blood lead level affects male fertility since it has a negative impact on semen parameters
including sperm count, in addition to the hormonal disturbance in those patients bringing LH and FSH towards
low levels. Smoking on the other hand had been found to increase lead level in blood.
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I.  Introduction

In the last years, a growing concern has appeared about the correlation between environmental
exposure to trace elements and the function of male reproductive system (1). People can be exposed to toxic
pollutants like lead, cadmium, mercury and arsenic through intake of polluted food and water or contact with
contaminated dust, soil, or air (2).Cigarette smoking and alcohol intake can also increase lead levels in blood
and seminal plasma (3, 4, 5). Deficiencies of dietary calcium, zinc and iron may increase lead level in blood as
well (6,7, 8).

Workers are exposed to lead in many occupations, including motor vehicle assembly, panel beating,
battery making, soldering, lead excavation and smelting, in glass, plastics, printing, ceramics, and paint
industries (9). Exposure to lead happens primarily through respiratory and gastrointestinal systems and the
ingested and absorbed lead will be stored mainly in soft tissue and bones (10).High blood lead levels can exert
many negative impacts all over the body as lead can cause neuropsychological and functional decline,
hepatotoxicity and cardiotoxicity(11,12, 13).

Previously, the diagnosis of lead toxicity was based on markedly high lead levels in blood.
Nonetheless, currentliterature concludes that even low exposure to lead with low blood lead level (below 10
pg/dl) can cause neurological abnormalities, hypertension and renal problems (14).

Lead has negative impact on fecundity in both male and female. It has been found that blood lead level
correlated negatively with fertilization rate in women undergoing assisted reproduction (15). Lead toxicity on
the male reproductive system has been a major area of interest since several years as an important part of
idiopathic infertility could be related to the exposure to toxic elements such as inorganic lead. The effect of lead
on reproductive system seems to be complex and may involve multiple pathways (16).

However, a relatively small number of studies have addressed this impact of high blood lead level on
male fecundity and they showed controversy about the mechanism of lead reproductive toxicity so this study
was conducted in a trial to reveal this controversy.

The aim of the study:

The main goal of this study is to evaluate the correlation between seminal fluid characteristics (sperm
count, motility and morphology) and the blood concentrations of lead. The secondary goal is to evaluate the
correlation between blood lead level and hormonal levels (LH, FSH) in infertile male.
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Il. Materials and Methods

Fifty three male patients were enrolled in the study, those who attended the infertility clinic in Baghdad
Teaching Hospital, in the period between February 2016 and June 2016.Thorough history was taken from them
including age, occupation, smoking, duration of marriage, duration of infertility, previous medical, and surgical
history.

Male patients who were known to be diabetic or have varicocele, patients with orchitis, known
congenital syndromes, or patients who were exposed to chemotherapy or radiation were excluded, in addition to
those who had occupational exposure or who had taken any hormonal therapy. A questionnaire was arranged for
demographic data such as age, duration of marriage and infertility, whether or not having occupational
exposure, cigarette consumption (yes/no) and previous medical and surgical history.

After taking a consent from the patients, seminal fluid was collected from them for detailed analysis
after 3 days of abstinence. Blood was collected for hormonal estimation (LH,FSH) after centrifuging it and it
was freezed until the time of measurement, hormonal measurement was done using radioimmunoassay method.
At the same time whole blood was drawn from the participants for lead estimation. In fact there is no normal
amount of lead in blood because it does not constitute the human body. Small amounts of lead in adults are not
believed to cause poisoning ( i.e levels of less than 10 micrograms (ug) per deciliter (dl) of lead in the blood in
adults and less than 5 pg/dl in children), but it can be harmful on the long term (17).

Blood lead measurement was done using lead care analyzer, which includes the lead care kit, and the
lead care analyzer device version 3.3(ESA, INC,USA). Fifty micro liter of the whole blood in the EDTA tubes
was drawn to be added to the treatment reagent in the special tubes supplied by the kit. The tubes were covered
and the blood was mixed thoroughly with the reagent, until the color of the mixture became brown. Then the
tubes were left to stand up for a minute allowing the mixture to drain down to the bottom of the tube. Using
pipette, a 35 micro liter of the mixture was drawn and applied to the sensor of the device after calibration and
the process of analysis was started.

I11. Data analysis
All data were tabulated using Microsoft Excel and statistical analysis was made using SPSS 17.0 .All
values were in mean = SD and using unpaired t tests where appropriate. A P value of less than 0.05 was
considered significant. The correlation between lead level and other parameters was tested using Pearson
correlation test.

V. Results
Among the patients that have been enrolled in the study, twenty five males were smokers. Lead was
measured in them and it was 28.62+ 21.33(mean £ SD) which was higher than its level in the non- smoker group
(13.59 £ 10.78),but the difference was not significant (figure 1).

Figure (1): Lead Level in Smokers and Non- Smokers.

a5
20
25

0

Blood lead levelug/dl]

Smokers Non smokars
(n=25) (n=28)

Lead level in patients with primary infertility was higher than its level in secondary infertility patients,
but with no significant difference (table 1).
Table (1):Lead level in primary and secondary infertility patients.
Primary infertility (n=24) | Secondary infertility(n=29) | P value
Lead level (ug/dl) | 33.84 £27.13 30.84+ 16.44 10.05
Correlating the age with the lead level in all patients reviled a positive correlation. The older patients
have higher lead levels in their blood (table 2).
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Table (2): Correlation between lead level and age of the patients.
Age (years)

r value P value
Lead level (ug/dl) 0.10 L 0.05

Sperm count was found to correlate negatively and significantly with lead level i.e with the increase in
blood lead level there is decrease in sperm count per deciliter (figure 2).The same correlation but with no
significant result was found regarding the morphology of sperms (table 3).

Figure (2): Correlation between lead level and sperm count.

70 _ — -0.32
4 4 ® o o

60 - p==0.05

50 -

40 -

30
20
10

0

| 7Y 2 o

0 50 100 150 200 250 300 350 400

Blood lead level (pg/dl)

Sperm count (million /dl)

Table (3): Correlation between lead level and normal sperm morphology.
Normal morphology sperms

r value P value
Lead level (ug/dl) | -0.09 [10.05

The correlation between lead levels and the average motility in male patients was negative i.e
increasing lead levels causes decline in general motility as shown in figure 3.

Figure (3): Correlation between lead level and average motility.
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With the increase in blood lead level there was an increase in the duration of infertility and it was a
significant positive correlation (figure 4).While table 4 and table 5 show a significant negative correlation
between blood lead level and hormonal levels (LH and FSH).
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Figure (4): Correlation between lead level and the duration of infertility.
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Table (4): Correlation between lead level and LH level.
LH level (m 1U/ml)

r value P value
Lead level (ug/dl) -0.68 10.05

Table (5): Correlation between lead level and FSH level.
FSH level (m 1U/ml)

r value P value
Lead level (ug/dl) -0.70 0.05

V. Discussion

Cigarette smoke has more than 7,000 chemicals, including lead which is involved in serious diseases in
human (18) because it accumulates in the body tissues including testes in male(19). In fact active and passive
smoking are sources of exposure to metals (20).This study investigated the level of lead in smoker patients, and
it was found to be more than that in non- smokers. This can be explained by the fact that lead is a part of tobacco
smoke, in addition to the environmental exposure to lead , this result is supported by the study of Mannino and
his team who documented an increased lead level in current smokers than former ones or non- smokers. Even
the passive smokers were found to have higher blood lead level than non- smokers (21,22).Tobacco leaves
absorb both radioactive and non-radioactive (Pb-210,Pb-206) lead from the air on their surface, due to the
presence of trichomes (sticky hairs that trap and retain particles after rinsing with water). This is believed to be
the main source of lead in tobacco (21).

Around 11% of lead from cigarettes enters the smoke, and about half of that is thought to enter the
lungs of smokers. The major part of the remainder is found in the ash, though some pollute the environment,
increasing the lead levels of dust in the households of smokers (23).

Another study was done measuring lead level in a group of smoking pregnant women and it was found
to be higher than that in tobacco abstainers (24).

Patients with primary infertility had blood lead levels higher than those with secondary infertility. This
result was in agree with a study done by Rahman and his team, who reported an increase chances of infertility
in couples with high blood lead levels (25).1t was found that sperm in high lead level semen were unable to bind
perfectly to the egg or enhance the reaction needed to pass through the egg's covers (26).

With increasing age there is an increase in blood lead level, and this can be explained by the
accumulation of lead over years not because of the routine environmental exposure only but because of the in
home and secondary smoking environment that they live (27). On the other hand a study done by Bellinger
reported that children aged 3 - 5 years had blood lead level higher than did older ones (aged 12-18 y) and
young adults (aged 19 to 34 y),despite the fact that blood lead level indicates not only ongoing exposures but
also lead stored in the body (28).

As an effect on semen parameters, sperm count appeared to decrease with the increase in lead level.
Many studies on reproductive system of animals have reported lead as a toxic substance for testicular tissue and
functions (29), including spermatogenesis and mature sperm formation(30).It was suggested that
spermatogenesis regression is caused by increased inhibin B synthesis in highly lead exposed subjects (31).

DOI: 10.9790/0853-1509044954 www.iosrjournals.org 52 | Page



Environmental Lead Exposure and Male Infertility

Many studies agree with this finding (32,33,34,35)including a study which was done on mice and
found that there is a significant decrease in the number of spermatozoa within the epididymis in mice exposed to
lead acetate in drinking water (36), and prevent spermatogenesis in rats (37). On the other hand some
researchers have failed to demonstrate such a correlation between lead and sperm count (38,39).

Average sperm motility has been affected in a negative correlation with blood lead level as a part of the
lead impairment on the sperm vitality which could be explained by the direct toxic effect of lead in seminal
plasma (40).

The morphology of sperms is also affected by the increase in lead level as the normal sperms shapes
decrease .This result goes with other studies demonstrating abnormal sperms in lead exposed patients, because
of the replacement of lead for calcium as a second messenger, which leads to changes in protein
conformation.(41,42).While Vigeh and his team related such effect to the concentration of lead in blood and the
duration of exposure (16).

The increase in blood lead level has affected hormonal levels (LH and FSH )in a negative pattern
,which has an inverse influence on fertility in these patients since reproductive hormones play an important and
complicated role in the regulation of spermatogenesis and sperm development. The results of experimental
studies in rats have shown that lead affects multiple sites on male reproductive hormones although the most
important part of these disorders may occur in the hypothalamic-pituitary-testosterone (HPT) axis (43,44).In
other studies, no changes were observed in androgen and gonadotropin levels (LH ,FSH) (45),since they did not
establish a solid relationship between lead exposure and hormonal changes and sperm abnormalities. This fact
makes it difficult to determine an absent effectora precise dose-response properties (46).Most of these studies
explained their results by the fact that blood -testis barrier is thought to protect the testis from exposure to lead
(16).Furthermore there are studies reporting an increase in male hormones on lead exposure (47).

Actually Leydig cells was found to have degeneration on histopathological examination in rats exposed
and drank lead loaded water suggesting that this tissue is a target for lead intoxication (48).

VI. Conclusion
Increasing blood lead level causes decrease and impairment in semen parameters in addition to
hormonal disturbances in those patients bringing LH and FSH towards low levels. Smoking is found to increase
lead level in blood of male patients.
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