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Abstract

Objective — To study the incidence of male factor infertility and type of semen abnormality in the farmer couple attending our
infertility outpatient clinic.

Method- Database of 3100 patients with male factor infertility were retrospectively reviewed. Patients were divided in two
groups for analysis: group 1 — farmer , group 2 — non farmer. Records of semen analysis and serum FSH (Follicle stimulating
hormone) were analyzed for two groups. Appropriate statically test was done to study the difference in two groups.

Results —Out of 3100 patients, there were 18.6% patients in farmer group 1 and -81.4%in group 2. Prevalence of semen
abnormality was 33.3% of total semen abnormality which showed farmer are having higher prevalence of semen abnormality

(p<0.005). Age of males presenting to infertility clinic is significantly less in farmers (p<0.005). Farmers are having higher

prevalence of severe semen abnormality and also higher prevalence of non-obstructive azoospermia.

Conclusion- Farmers are increased risk of severe male factor infertility. This is likely attributed to pesticides exposure.
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Introduction

Male factor infertility contributes to 40— 50% of
couple seeking treatment for conception'. 21st
century witnessed increase in male factor infertility.
It is said that various environmental and life style
changes brought this decline in male fertility. Stress,
smoking, organic solvent, electromagnetic radiation
and heat exposure are postulated as the cause of
semen abnormality in various studies®.In the late
1970s  the nematocide dibromochloropropane
affected more than 26,000 plantation workers in 12
countries; 64% had low sperm concentrations and
28% were involuntarily childless’. Pesticides include
all agents known as herbicides, fungicides,
insecticides, fumigants and rodenticides. In India
50% of population belong to farming occupation.( the

world bank)*This group of people is in continuous

contact with pesticides. Deliberate use of pesticides
can affect non-target organism such as human.
Various studies discussed role of pesticides in female
and male infertility with conflicting results. Some
showing pesticides having effect on semen others not

3678910 One study also

showing any association.
found exposure to pesticides increases abortion and
congenital malformation'”.

Pesticides can affect both hormonal and semen
parameter abnormality. One recent study shown that
pesticide can cause azoospermia.''With the advent of
testicular retrieval of sperm and intra cytoplasmic
sperm injection pregnancy is possible in azoospermic
males. Serum FSH is used to predict possibility of
sperm retrieval after testicular extraction. Chen
etalreported that above 19 IU/ml, there is negligible

: 12
chances of sperm retrieval ~.
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Very few studies carried out in Indian subcontinent '*
"% We are discussing male factor infertility incidence
in our farmer population. We postulated hypothesis
that contact with pesticides may increase the
abnormality in semen parameter. We also want to
see, can pesticides cause severe sperm abnormality in
comparison to non farmer population.

Material and methods

It was a case control study in the department of
reproductive medicine from January 2012 to
December 2014.As it was a retrospective study no
ethical clearance taken. All data was collected from
departmental case files. Men with age 22 years to 50
years included in study. Men with known causes of
semen abnormality like, congenital testicular
abnormality, erectile dysfunction, previous history of
trauma or surgery, varicocele, morbidly obese males
are not included in study

Total 3100 patients attended infertility clinic in which
613 had semen parameter abnormality. Total no of
farmers attended in this time frame was 578. Controls
were nonfarmer men with semen abnormality. We
had defined farmers who were working in field and in
contact of pesticides for the purpose of study. All

men enrolled in study produced semen sample in

wide mouth container after 2- 7 days of abstinence.
Semen analysis further divided in mild,moderate,and
severe on the basis of total motile fraction- 3-5
million, 1-3 million and less than 1 million
respectively”. Semen analysis judged by at least 2
semen analysis and best of two was recorded for
study. Total motile fraction was calculated in post
wash semen sample as concentration in million per
milliliter multiplied by percentage of progressive
motile sperm divided by 100. Azoospermia was
defined when no sperm seen after centrifugation.
Patients with Azoospermia further characterized in
two groups based on cut off of 19 IU/ml of serum
FSH levels. Statistical analysis was done by chi
square and student t test wherever applicable.
Results:

Although farmers contributed to 18.64 % of the
population attended infertility clinic yet they are
responsible for one third (203/613) of total semen
abnormality. Incidence of semen abnormality in
farmer in our study group was 35.12% while
incidence of semen abnormality in non-farmer group
is 16.25%. Age group was significantly lesser in
farmer group which signifies deleterious effect of

pesticides on semen parameters (Table 1).

Table 1: Semen abnormality in farmer and non-farmer groups

Farmer Non farmer P value, RR(95%CI)
Study population-3100 578(18.64%) 2522 (81.36%)
Age 334+64 34774 < 0.0001
Semen abnormality 203(35.12%) 410(16.25%) <0.001, 2.196
(1.898-2.542)
Mild male factor 22 (3.8%) 78 (3.1%) 0.0032
Moderate male factor 40 (6.9%) 89 (3.5%)
Severe male factor 63 (10.9%) 119 (4.7%)
Azoospermia — FSH- < 19 34 (5.9%) 62 (2.4%)
Azoospermia — FSH - > 19 44 (7.6%) 62 (2.4%)
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We also observed that farmers were having more
severe form of semen abnormality as compared to
non-farmers (P=0.0032). It could be postulated that
this is because of permanent damage to testicles.
Although it can be related to time of pesticides
exposure but in our retrospective study we have not
asked for duration of exposure.

Discussion

Madhya Pradesh is major corn and soybean and rice
producing state. Most common pesticide used is
phorateand quinalphos. Farmers are in continuous
contact with pesticides so most susceptible to
deleterious effect on semen abnormality.'®

In our study we found a higher prevalence of semen
abnormality in farmers which is consistent to recent
studies”®*'*!"Cause of defective spermatogenesis
proposed to be accumulation of reactive oxygen
radicals and subsequent defective spermatogenesis.In
one study pesticide causes increased secretion of
luteinizing hormone and prolactin.'’In another study
herbicide was shown to inhibit the enzymatic
conversion of testosterone to Sa-dihydrotestosterone
in the rat.'® Estrogenic action is also proposed for
example, triazines have been shown to induce
aromatase in vitro.'® Pesticides can also affect Sertoli
cell function or changes morphological appearance of
these cells. Function of Leydig cells can be impaired
by pesticide exposure, the result being decreased
testosterone concentrations in serum and testicular
tissue.'*This occurrence, can lead to diminished
Sertoli cell function and spermatogenesis’.Pesticides
may have both estrogenic and anti-androgenic

activity.”'Other mechanism postulated as the cause of
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infertility is affection on seminal and prostatic
secretions.”>Another possible mechanism is affection
of sperm motility and morphology™ Epididymal
toxicity leading to efferent duct atrophy and
permanent sterility is another possible mechanism
proposed by one study.**

In our study we found significant less age among
infertile farmer group in comparison to infertile
nonfarmer group which has not been studied in
previous studies. Possible explanation for this is
possible inhabitance near farms leading to continuous
and prolonged exposure to pesticide. It was shown by
Whorton et al, duration of exposure inversely affect
fertility.”

Total motile fraction which denotes both count and
motility significantly less in farmers in comparison to
non-farmers. Count and motility most consistent
parameter to be found affected in previous study by
Martenies et al.”®We have found a significant higher
azoospermia and in azoospermia follicle stimulating
hormones levels more thanl19IU/ml of indicating
higher non obstructive azoospermia in farmer
population. Study by Aguilar-Gardufioet, al'® also
shown higher FSH levels in farmers.

Conclusion

Our study found significant affection on semen
parameter in farmers due to pesticide exposure.
Farmers are of lesser age in infertility clinic. They
have much severe semen abnormality compared to
normal population. Prevalence of non obstructive
azoospermiaas indicated by FSH more than 19 iu/ml

is significantly higher in farmer population.
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