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INTRODUCTION 

Hormones play a very important function in initiating and 

maintaining the male reproductive system, it is not yet 

clear that how the variability in the concentration of sex 

hormones impact the quality of semen. Hormones can use 

as indicators to predict the semen quality. In earlier, 

thought that there is no relationship between the thyroid 

hormones and male infertility, but recently recognized 

that the level of thyroid hormones can influence the 

spermatogenesis.1 Abnormal production of thyroid 

hormones during testis development at a younger age has 

been shown an effect on testis maturation at reproductive 

age.2 FSH and LH have a synergic effect on the growth 

and protection of testicular function in males.3 FSH is one 

of the main hormones in the male reproductive system 

and helps in sertoli, granulosa cells function and 

production of male gametes. Initiation of sperm 

production at puberty stage and maintain the healthy 

sperm production in the male based on the concentration 

of FSH.4 Higher levels of prolactin directly affect sexual 

system through central nervous system and inhibit the 

production of androgen. Libido does not return to normal 

when the individual with high level of prolactin.5 The 

production of testosterone by leydig cells are initiated 

through LH, which plays an important role in sperm 
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production. Abnormal production of LH directly affects 

the sperm production lead to male infertility.6 A wide 

range of proteins such as estrogen, activin, follistatin, and 

cytokines secreted locally have paracrine/autocrine 

regulation on sperm production. Similarly, other 

hormones like leptin, growth hormone (GH), insulin–like 

growth factor-1 (IGF-1) and thyroid hormone are 

involved in sperm production. A hormonal concentration 

between the central nervous system and the testis control 

the sperm production. Imbalance in hormonal 

concentration has a negative impact on male infertility.7 

Achievement of natural pregnancy rate was increased by 

hormonal treatment and also strengthens the sperm to 

fertilize the oocyte. Testicular steroid hormone and 

antisperm antibody (ASA) have a strong relationship 

which affects the motility of the ejaculated sperm. 

Abnormal sperm morphology such as damaged sperm, 

tail defects, head defects, neck defects and genital tract 

infection cause loss of motility. Antisperm antibody 

directly influences the in-vivo and in-vitro fertilization 

process and reduce the pregnancy rate by about 18%. Sex 

chromosomal abnormalities and gonad failure are 

associated with hormonal imbalance and its variants. 

Chronic use of the drug like steroids, spironolactone, 

cimetidine, and ketoconazole inhibit gonadotropin 

secretion and lower testosterone level. Celiac disease also 

causes infertility in male show abnormal motility and 

count, which is associated with androgen resistance 

(high–serum testosterone and high-LH concentrations). 

Thus, main objective of the current study was also to 

examine the relationship between the serum hormones 

and semen quality of infertile male in and around 

Chennai, Tamil Nadu, India.   

METHODS 

Study area 

A cross sectional study was conducted from December 

2014 to November 2015 at the Department of Andrology, 

Kanmani Fertility Centre (Pvt. Ltd.), Chennai, Tamil 

Nadu, India. The constituted research ethical committee 

of The New College Institutional Ethical Committee was 

approved this research proposal and the informed consent 

was obtained from the individual participant.  

Study sample size 

A total no of 60 infertile men from in and around 

Chennai, Tamil Nadu, were participated in this study. 

Sample size was calculated using sample size 

determination in health studies formula and a prevalence 

of 10%.8 

Inclusion criteria 

Male subjects aged 20-50 years who had history of 

infertility for more than year and who sought help for 

infertility from the Kanmani fertility centre (Pvt. Ltd.), 

Chennai, Tamil Nadu, India, was recruited. 

Semen collection 

The below protocols are delineated and followed as 

recommended by WHO, (2010).9 The participants were 

advised to collect the semen sample in a separate room 

near to the analytical lab by masturbation and the 

ejaculate was collected into sterile wide mouth container. 

Lab technician use to get all information from the 

participants regarding the collection methods and loss of 

any fraction of the sample. The sample container was 

marked with participant name, study id, semen collection 

date time and ethics number.  

Sperm motility  

The motility of the sperm within the collected semen was 

examined immediately after liquefaction of the semen 

sample. The sample was mixed well without any air 

bubbles to avoid sedimentation of spermatozoa. The 

homogenous sample was used to prepare wet slides with 

20mm cover slip, which allow sperm swim freely. The 

slides were examined under microscopically at 20X and 

40X magnifications to assess the different grades like 

progressive motility (PR), non–progressive motility (NP) 

and immotility (IM). The motility of sperm was 

calculated in percentage (%).  

Sperm concentration 

The hemocytometer was used to examine the 

concentration of sperm in the semen sample. 50 µl of 

well mixed liquefied semen sample was mixed with 950 

µl of the semen diluting fluid (diluting fluid: 10 ml of 

35% formalin mixed with 50 g of sodium bicarbonate 

after completely dissolve add 5 ml of aqueous gentian 

violet and make up the final volume to 100 ml). A small 

drop (10 µl) of diluted sample was applied in 

hemocytometer and covered with a cover slip. The 

concentration of sperm was counted after 5 minutes in the 

central square of the chamber using light microscope at 

20X and 40X. The concentration of sperm was calculated 

as million/ml of the semen sample.  

Sperm morphology 

The morphology of sperm which includes, defects of 

sperm head (amorphous, tapering, swollen, vacuolated, 

large, small and double head), mid–piece (absent of mid-

piece, thin and bend mid-piece) and tail (hairpin, broken, 

irregular, coiled, and multiple) were observed in wet 

preparation slide stained with papanicolaou method. The 

morphology of sperm was calculated in percentage (%). 

Hormonal assay 

Hormonal screening can be limited to determining the 

levels of thyroid stimulating hormone (TSH), follicle 

stimulating hormone (FSH), luteinizing hormone (LH), 

prolactin (PRL) and testosterone (TST) in cases of 

abnormal semen parameters. All men were participating 
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in a study to explore the role of environmental toxins and 

lifestyles on male infertility. Fasting venous blood 

samples were obtained from study population. Serum 

samples were separated by centrifugation at 3000 rpm for 

15 min, and stored at -20°C until the time of analysis. 

Serum levels of TSH, FSH, LH, PRL and TST were 

measured using beckmen coulter access 2 (electro-

chemiluminescence immunoassay (ECLIA).  

Statistical analysis 

The experiments conducted in triplicates in this study 
were subjected to various statistical analyses using SPSS 
software that the standard error mean and p value 
significance were estimated and the results were inferred 
for logical interpretations.  

RESULTS 

Totally 100 participants who visited to Kanmani Fertility 
Center (Pvt. Ltd.), Chennai for fertility problem were 
asked the consent to participate, but only 60 participants 
willing to enroll the study. Based on semen parameters 
include sperm count, motility and morphology, the 
enrolled study participants were grouped into five 
categories (Table 1), namely normozoospermia (15.0%), 
asthenozoospermia (26.6%), asthenoteratozoospermia 
(21.6%), oligoasthenozoospermia (16.6%) and 
oligoasthenoteratozoospermia (20.0). 

Group 1: normozoospermia- infertile participants have 
more than 15 million/ml of sperms in semen without any 
motility and morphological changes. Group 2: 
asthenozoospermia-infertile participants have higher level 
of immotile sperm compared with normal. Group 3: 
asthenoteratozoospermia- infertile participants have 
higher level of non–motile sperm and abnormal 
morphology compared with normal. Group 4: 
oligoasthenozoospermia- infertile participants have lower 

level of sperm count (<15 million/ml) and reduced 
motility than normal level. Group 5: 
oligoasthenoteratozoospermia- infertile participants with 
lower level of sperm count, sperm motility and abnormal 
morphology compared with normal.  

Table 1: Group wise distribution of participants based 
on semen parameters. 

  Group Diagnosis    N (%) 
 1 Normozoospermia 9 (15.0)  

 
 
 

2 Asthenozoospermia 16 (26.6) 
 3 Asthenoteratozoospermia 13 (21.6) 

4 Oligoasthenozoospermia 10 (16.6) 

5 Oligoasthenoteratozoospermia 12 (20.0) 

Semen parameters 

Table 2 shows the semen analysis of the study 
participants and results shows that the mean sperm count 
was 87.1 million/ml (group 1), 54.4 million/ml (group 2), 
46.7 million/ml (group 3), 8.8 million/ml (group 4) and 
6.3 million/ml (group 5) respectively. The lower sperm 
count was seen in group 5 and the highest count was seen 
in group 1. The sperm count was ranged from 39 to 160 
million/ml (group 1), 21 to 97 million/ml (group 2), 26 to 
99 million/ml (group 3), 5 to 12 million/ml (group 4) and 
2 to 13 million/ml (group 5) respectively. The motility of 
sperm was analyzed in all study participants and the 
results shows that group 1 participants with 61.6%, 
followed by group 2 (41.2%), group 3 (22.3%), group 4 
(24.5%) and group 5 (6.6%) of motile sperms 
respectively. The percentage of normal sperm 
morphology was recorded in all study participants. It was 
found that only 9.3%, 1.9%, 4.5% and 1.8% of normal 
sperms was found in group 2 to 5. Normozoospermia 
group was found with maximum normal sperm (18.2%) 
and oligotetrazoospermia group was found with 
minimum normal sperm (1.8%). 

Table 2: Semen parameters of the study participants by group. 

Semen 

analysis 

Group 1 

(n=9) 

(Mean±SEM) 

Group 2 

(n=16) 

(Mean±SEM) 

Group 3 

(n=13) 

(Mean±SEM) 

Group 4 

(n=10) 

(Mean±SEM) 

Group 5 

(n=12) 

(Mean±SEM) 

P 

value* 

Count (million/ml) 87.1±36.6 54.4±26.7 46.7±20.6 8.8±2.5 6.3±4.4 <0.01 

Motility (%) 65.5±6.3 41.2±21.7 22.3±20.5 24.5±13.0 6.6±11.9 <0.01 

Morphology (%) 18.2±4.8 9.3±4.0 1.9±0.7 4.5±2.9 1.8±0.7 <0.01 

*p<0.05 value denotes significance between groups. 

Hormones 

TSH 

Hormones play a major role in reproduction. Even it is 

trace in human body it plays a vital role in reproduction. 

The hormone profile of the participants was evaluated in 

blood serum. Table 3 shows the hormone profile of 

participants and results shows that the mean TSH was 2.5 

µIU/ml, 2.2 µIU/ml, 6.5 µIU/ml, 7.4 µIU/ml and 10.0 

µIU/ml in group 1–5, respectively.  

Pearson correlation was applied to study the association 
between the hormones and semen parameters of the study 
groups (Table 4) and the results shows that mean sperm 
count (r=–0.20, p<0.05), sperm motility (r=–0.99, 
p<0.05), and sperm morphology (r=–0.15, p<0.05) shows 
a negative correlation with TSH level (Figure 1). It was 
clear from figure that TSH concentration was found 
elevated in group 3-5 compare to group 1 and 2.  
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Table 3: Concentration of hormones in the blood serum of the study participants. 

Hormone 

 

Group 1 

(n=9) 

( Mean±SEM) 

Group 2 

(n=16) 

( Mean±SEM) 

Group 3 

(n=13) 

( Mean±SEM) 

Group 4 

(n=10) 

( Mean±SEM) 

Group 5 

(n=12) 

( Mean±SEM) 

P 

value* 

TSH 

(µIU/ml) 
2.5±0.9 2.2±0.9 6.5±1.5 7.4±0.8 10.0±1.2 <0.05 

FSH 

(mIU/ml) 
5.1±2.3 4.9±2.9 12.1±3.9 14.6±9.8 16.8±1.4 <0.05 

LH 

(mIU/ml) 
4.6±2.0 4.5±1.5 8.6±1.2 10.0±2.8 12.3±3.4 <0.05 

PRL 

(ng/ml) 
10.3±3.8 12.2±5.9 14.9±6.6 20.4±9.6 25.4±4.6 <0.05 

TST 

(ng/dl) 
840.1±68.4 629.9±41.5 440.3±26.3 412.5±22.0 338.8±62.2 <0.05 

 *p<0.05 value denotes significance between groups. 

Table 4: Association of semen parameters with hormones concentration of the study participants. 

Variables 

Sperm count Sperm motility Sperm morphology 

Pearson 

correlation 
P value 

Pearson 

correlation 
P value 

Pearson 

correlation 
P value 

TSH 

(µIU/ml) 
–0.20 <0.05 –0.99 <0.05 –0.15 <0.05 

FSH 

(mIU/ml) 
–0.32 <0.05 –0.12 <0.05 –0.11 <0.05 

LH 

(mIU/ml) 
–0.26 <0.05 –0.15 <0.05 –0.11 0.38 

PRL 

(ng/ml) 
–0.16 <0.05 –0.09 <0.05 –0.12 <0.05 

TST 

(ng/dl) 
0.47 <0.05 0.35 <0.05 0.25 <0.05 

 

Figure 1: Scatter plots and linear regression lines of TSH level and semen parameters of the study participants. 
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Figure 2: Scatter plots and linear regression lines of FSH level and semen parameters of the study participants. 

 

Figure 3: Scatter plots and linear regression lines of LH level and semen parameters of the study participants. 
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Figure 4: Scatter plots and linear regression lines of PRL level and semen parameters of the study participants. 

 

Figure 5: Scatter plots and linear regression lines of TST level and semen parameters of the study participants. 
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FSH 

FSH plays an important role in induction and 

maintenance of spermatogenesis in male, the abnormal 

concentration of FSH leads to male infertility. The mean 

FSH was 5.1 mIU/ml (group 1), 4.9 mIU/ml (group 2), 

12.1 mIU/ml (group 3), 14.6 mIU/ml (group 4) and 16.8 

mIU/ml (group 5) respectively. The mean FSH was found 

significantly higher in group 2–5 compared to group 1. 

Scatter plots shows that mean sperm count (r=–0.32, 

p<0.05), sperm motility (r=–0.12, p<0.05), and sperm 

morphology (r=–0.11, p<0.05) shows a negative 

correlation with FSH level (Figure 2). 

LH 

The production of testosterone by leydig cells are 

initiated through LH, which plays an important role in 

sperm production. The mean LH level was 4.6 mIU/ml, 

4.5 mIU/ml, 8.6 mIU/ml, 10.0 mIU/ml and 12.3 IU/ml in 

groups 1–5, respectively. Figure 3 shows that the mean 

sperm count (r=–0.26, p<0.05), sperm motility (r=–0.15, 

p<0.05) and sperm morphology (r=–0.11, p>0.05), shows 

a negative correlation with LH level. 

PRL 

Exact role of prolactin in male reproduction health 

remains unclear. The mean PRL was 10.3 ng/ml in group 

1, 12.2 ng/ml in group 2, 14.9 ng/ml in group 3, 20.4 

ng/ml in group 4 and 25.4 ng/ml in group 5. Data from 

the scatter plots shows that the mean sperm count (r=–

0.16, p<0.05), sperm motility (r=–0.09, p<0.05) and 

sperm morphology (r=–0.12, p>0.05), shows a negative 

correlation with PRL level (Figure 4). 

TST 

TST is an important male hormone play a vital role in 

reproductive health. Abnormal levels may affect the sex 

drive and semen quality. The mean TST level was 840.1 

ng/dl in gruop 1, 629.9 ng/dl in group 2, 440.3 ng/dl in 

group 3, 412.5 ng/dl in group 4 and 338.8 ng/dl in group 

5 respectively. It was shows that TST level was higher in 

group 2–5, when compared with group 1. Pearson 

correlation was applied to examine the correlation 

between TST level and semen parameters, the results 

shows that the mean sperm count (r=0.47, p<0.05), sperm 

motility (r=0.35, p<0.05) and sperm morphology (r=–

0.25, p>0.05), shows a positive correlation with TST 

level (Figure 5). 

DISCUSSION 

The present investigation showed that the sperm count 

was observed lower than the normal range in abnormal 

group 2–5 compared to normal group 1. The sperm count 

plays an important role in pregnancy and many factors 

include pollution and environmental factors are 

responsible for low sperm count. Peter et al states that the 

success rate of IVF directly associated with sperm 

count.10 The study shows that around 2% of 

normozoospermia participants and 9% of 

oligozoospermia participants had sperm counts less than 

10 million/ml which support our results.11 A study shows 

that the sperm count was increased above 100 million/ml 

by treating the dexamethasone for 9 months.12 In our 

study mean age of group 2–5 participants were above 35 

years and a study shows that the sperm counts were 

increased up to 34 years age and showing a decline phase 

immediately after 35 years.13 

An internal and external changes in the body disturb the 

metabolism involved in head, neck and tail synthesis of 

sperm thus alter the motility. Rodney et al states that 

body temperature influences the sperm motility and 

concluded that the motility of sperm was gradually 

decreased if the temperature was increased.14 Boyle et al 

conclude that reduction in sperm motility was the major 

reason for male infertility and found that sperm velocity 

in the vagina strongly associated with the conceive 

ability.15 Study shows that in vivo and in vitro fertility 

capacity of sperm was assessed mainly by sperm 

motility.16 The types of sperm motility include the rapid, 

moderate and sluggish is a significant marker to assess 

the fertilizing capacity. Gustavo et al states that sperm 

motility should be assessed after washing procedure, he 

concludes that participant was asthenozoospermia before 

washing, but its motility is improved after washing the 

semen. After removal of seminal plasma on the 

asthenospermia is reduced from 37.4% to 23.1% and also 

found a reduction in sperm motility by addition of semen 

plasma in the washed sperm culture.17 

Roy et al concludes that cell morphology examination is 

the best tool to diagnosis azoospermia.18 Low percentage 

of morphologically normal sperm cells was observed in 

group 2 to 5 subjects when compared to group 1, which is 

highly correlated with the fertilizing capacity of the 

subjects. Similar supportive results were also found by 

Roger et al.19 Gopalakrishnan et al also reported that 

minimum 14% of normal morphology sperms required 

achieving fertilization. In our study group 2 to 5 have less 

than 14% of normal morphology sperm cells.20  

TSH level was observed high in group 2–5, when 

compared to group 1, similar finding was observed by 

Singh et al.21 Hyper or hypothyroidism is not very 

common in male, only 0.1% of the male in general 

population might have a thyroid problem.22 Study 

examines the relationship between spermatogenesis and 

hyperthyroidism in 21 patients and found that 43% of 

patients with low sperm counts and 61.9% of patients 

were with poor motility rate.23 Similar to our results 

found by Dipti Sarma et al observed negative correlation 

of TSH level with sperm count (r=– 0.73, p<0.05).24 

Elevated levels of FSH lead to a reduction in testosterone 

level results in testicular failure and lower level lead to 

hypogonadotropic hypogonadism (HH) and showed 
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improvement in semen parameters after enhancing the 

FSH level.25 Madhusoodanan et al conducted in men who 

underwent microscopic subinguinal varicocelectomy and 

results show a significant correlation between sperm 

counts and pre-operative FSH (r=–0.31, p<0.05).26 

Supportive study was done by Mamiafo Corinne et al 

found a negative correlation between FSH and semen 

parameters in male partners of infertile couples.27 A study 

conducted in 161 oligozoospermic men found normal 

level of LH and TST, but FSH levels show a negative 

association with sperm count which supports our 

findings.28 

Biswas et al found several fold higher concentrations of 

LH in seminal plasma when compare to serum and also 

found the concentration was lower in azoospermia 

compared to oligozoospermia and normozoospermia 

group.29 Eman et al states that the higher BMI is one of 

the risk factors for abnormal semen parameters.30 In this 

study found that obese oligozoospermia group shows 

abnormal LH level compared to normal group. This study 

shows a negative correlation of LH with sperm count 

(r=–0.41, p<0.05), motility (r=–043, p<0.05) and 

morphology (r=–0.04, p<0.05), which supports our 

findings. Similar to our results the Bennet et al observed 

high LH level in oligozoospermia when compared to 

normozoospermia group.31 This shows that higher LH 

concentration leads to male infertility. Hueiwang Anna 

Jeng et al reported there is no significant difference in LH 

level among the smoker and non–smokers and also not 

found any association with semen parameters.32 

A study with 212 males and divide them in 

hyperprolactinemia and normal prolactin group.33 Results 

show that there was significant negative correlation 

between prolactin and semen parameters, which support 

our findings. A study was conducted in 1465 patients to 

find the association between hyperprolactinemia and 

semen parameters.34 Results show that 85 patients 

detected with hyperprolactinemia with abnormal semen 

parameters but the association was very weak. Al-

Daghistani et al conducted study in 120 patients to study 

the association between PRL and semen parameters.35 

Patients were grouped into asthenozoospermia, 

oligozoospermia, severe oligozoospermia, and 

azoospermia. Results show that the PRL level was found 

abnormal concentration in all study groups and shows a 

negative impact on semen parameters, which support our 

results. A comparative cross–sectional study conducted in 

355 males of infertile couples shows that 86.0% of males 

having abnormal prolactin level also found with 

abnormal semen parameters (p=0.004; or 3.50, CI–1.43–

8.55).36 

TST hormone is not only involved in sperm production; it 

was simulated by other sex hormones. The level of TST 

may be higher in seminal plasma compared to serum. 

Study conducted by Ramesh Babu et al observed 

significantly higher level of LH and FSH in infertile 

compare with fertile group, but there was no significant 

differences in TST level between the study groups.37 In 

contrast, study conducted by Ismael et al found a higher 

level of TST in fertile men compare to infertile men also 

found significant differences in sperm count, motility and 

morphology.38 Animal studies conducted shows reduction 

in TST and LH level, count and motility after food 

restriction.39 The mean TST level in the abnormal group 

was not within allowed range, Khan et al observed 

significant reduction of TST level in azoospermic and 

oligozoospermic compare to control group which 

supports our results.40  

CONCLUSION 

This study concludes that there could be multiple factors 

that bring changes in semen quality in the abnormal 

group 2 to 5 participants compared to normal group 1. It 

was noticed that most of the semen parameters was not 

within the range in group 2-5 compared to group 1 

participants. This study concludes that the hormone 

profiles play an important role in male infertility. It was 

observed that abnormal hormone levels in group 2-5, 

which are significantly shows negative correlation with 

semen parameters when compared to the normal group. 

Pearson correlation shows that except testosterone and 

other hormones show a negative correlation with sperm 

count, motility and morphology.  
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