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The effects of lead and Cadmium on sperm parameters including

sperm DNA fragmentation of men investigated for infertility.

Gamage Udaya Shantha Wijesekara

ABSTRACT
The effects of Pb and Cd on sperm parameters have not been studied in Sri Lanka. The
objective of this study was to describe the correlation between Pb and Cd in seminal
plasma and sperm parameters including sperm DNA fragmentation of men investigated
for infertility.
The study was conducted from August 2010 to March 2012. In the phase I, the
association between sperm parameters of pathozoospermics (99) and NOIrMOZO0SPermics
(201) and Pb and Cd concentrations in seminal plasma was described. For the phase 2,
Pb positive, Cd positive and men negative for both metals (controls) were randomly
selected with 20 men in each group to determine the sperm DNA fragmentation (DFI)
by Halosperm method.
Of the men investigated, 54.6% (n=164) were exposed to toxicants through
environmental or occupational sources while 26.6% (n=80) lived in areas with possible
environmental toxicity and 37.3% (n=112) were exposed to toxicants through
occupational sources.
In both normozoospermics and pathozoospermics, the sperm concentration, progressive
motility, normal morphology and viability were lower in the exposed group (through
environmental and occupational sources) when compared to the non-exposed.
Petroleum products was the most exposed toxicant with both pathozoospermic and
normozoospermic men having lower sperm parameters in comparison to the non-
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exposed. Industrial chemicals came next followed by agrochemicals with lower sperm
concentration, progressive motility and normal morphological forms in the
pathozoospermic group and all sperm parameters being lower in normozoospermic men
exposed to agrochemicals.

Proportionately higher number of normozoospermic men had detectable levels of Pb
and Cd in their seminal plasma but quantitatively the pathozoospermics had higher
concentration of Pb and Cd the mean (SEM) being 17.25(3.02) vs 15.04(1.70) for Pb
and 1.25 (0.34) vs 1.15 (0.21) for Cd. The men with a positive exposure had higher Pb
and Cd concentrations when compared to the non-exposed.

In the Pb positive group, all sperm parameters were lower while the normal morphology
and viability percentage was less in the Cd positive group (p>0.05). A negative
correlation was found between lead in seminal plasma and sperm count (p=0.52,
r=0.06), viability (p=0.41, r=0.07), progressive motility (p=0.25, r=0.1) and normal
morphology (p=0.24, r=0.11) and between Cd in seminal plasma and sperm count
(p=0.91, r=0.01), viability (p=0.61, r=0.06), progressive motility (p=0.14, r=0.18) and
normal morphology (p=0.20, r=0.15).

The mean DFI of Pb and Cd positives were higher than the controls with a highly
significant difference between the DFI of Pb pdsitives and the controls. The subjects
with high DFI (30% or more) had significantly higher Pb concentration when compared
to subjects with low DFI (p<0.05). A significant positive correlation (p=0.006, r = 0.35)
was found between seminal plasma Pb level and Sperm DNA fragmentation. There was
no correlation (p=0.19, r=0.17) between seminal plasma Cd level and DFL.

The means of all the sperm parameters of subjects with a DFI of 30% or more were

lower than the sperm parameters of subjects with a DFI less than 30% with a significant
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difference in progressive motility, normal morphology and viability. There was a
significant negative correlation between sperm DNA fragmentation and sperm
concentration (p=0.032, r=0.23), progressive motility (p=0.008, r=0.34), normal
morphology (p=0.025, r= 0.29) and viability (p=0.01, r=0.32).

In conclusion environmental and occupational exposures to reproductive toxicants seem
to have a negative effect on semen parameters in this population with a significant effect
from petroleum products. The pathozoospermic men had a higher Pb and Cd
concentration in seminal plasma. There was an inverse relationship between seminal
plasma Pb and Cd concentrations and the sperm parameters with all sperm parameters
being lower in the Pb positive men and the sperm normal morphology and viability
being lower in the Cd positive men. The sperm DNA fragmentation was significantly
higher in Pb positive men and the DNA fragmentation showed an inverse relationship

with all sperm parameters in this group of men investigated for infertility.
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