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ABSTRACT 

This study was done to check the effects of temperature change in spermatogenesis. A total 

of 60 male subjects were used and were divided into two groups; A and B, each group 

having a total number of 30 subjects. Group A are those working under normal climate 

conditions, which include those that work in air-conditioned offices and well ventilated 

working places that maintain room temperature of 24-30
o

C while group B are those working 

under harsh climate conditions with temperature above 37 degree centigrade which include 

barrow pushers, loaders of wares such as rods, pans, heavy duty equipments workers from 

furnace industries that generate severe heat and hawkers of various goods. Semen samples 

were collected after seeking their consent. Samples collected in sterile specimen containers 

were submitted for analysis before 30 minutes of collection. Also 5ml of blood samples 

were collected from those subjects in a sterile plain tube. These were allowed to clot, 

centrifuged and serum collected in a separate tube for hormonal assay. Hormones analyzed 

include luteinizing hormones (LH), follicle stimulation hormones (FSH), and testosterone 

levels. The results showed no remarkable differences in hormonal levels in groups A and B. 

However the testosterone level was remarkably higher in groups B, the groups working 

under high temperature. (Group A LH 5.1 ± 25.41 ,FSH 9.68 ± 43.3, Testosterone16.3 ± 7.05 

whereas group in B LH 5.98 ± 0.87, FSH 8.47 ± 36.91,and testosterone 19.7 ± 

88.2.Furthermore statistical analyses showed higher level of total sperm count in group A 

(58.14 ± 26.41) compared with group B having total count of 27.95  ± 41.69 . Therefore our 

findings suggest that temperature above normal scrotal range can be deleterious to human 

spermatogenesis and may be contributing to rising infertility amongst male subjects.  

There is need to create good working environment for our male folks to reduce rising 

infertility amongst them. 
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INTRODUCTION 

Spermatogenesis is a process by which 

the male gametes, known as sperm are 

formed. It is a complex, temporal event 

whereby primitive, tot potent stem cells 

divide to either renew them or produce 

daughter cells that are transformed into a 

specialized testicular spermatozoon. In 

this process, each sperm is haploid, 

containing a single copy of each 

chromosome. In order to create the 

haploid gamete, a cell undergoes the 

process of meiosis in which the genome is 

replicated and divided twice to produce 

four haploid. This process generally 

occurs in the seminiferous tubules of the 

testes following different stages. It is 

followed by maturation in the epididymis 

where they are secreted in the form of 

semen along with glandular secretions. 

This process begins during the puberty 

period and ends only at death. The 

complete processes of spermatogenesis in 

males are carried out by the actions of 

leydig cells, hypothalamus, and pituitary 

gland [1]. The quantity of these sperms 

generally reduces with the age and finally 

leads to infertility. The process of 

spermatogenesis occurs to create mature 

male gametes, which then fertilize female 

gametes to create a zygote, a single-celled 

organism. This results in cell division and 

multiplication to create a fetus. For a 
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healthy offspring, the number of 

chromosomes must be maintained 

properly across the body as failure can 

lead to abnormalities.  

Spermatogenesis is initiated through the 

neurological axis by the hypothalamus, 

which releases gonadotropin-releasing 

hormone, which in turn signals follicle 

stimulating hormone (FSH) and luteinizing 

hormone (LH) to be transmitted to the 

reproductive tract. LH interacts with the 

Leydig cells to produce testosterone, and 

FSH interacts with the Sertoli cells that 

provide support and nutrition for sperm 

proliferation and development. The 

regulation of spermatogenesis involves 

both endocrine and paraendocrine 

mechanisms. The endocrine stimulation 

of spermatogenesis involves both follicle 

stimulating hormone (FSH) and luteinizing 

hormone (LH) the latter acting through 

the intermediary testosterone, produced 

by the Leydig cells in the testis [2] [3]. 

Defects which occur in any of them can 

result in the failure of the entire process 

and lead to the production of defective 

spermatozoa and reduction or absence of 

sperm production. In humans, 

chromosomal abnormalities arising from 

incorrect spermatogenesis results in 

congenital defects and abnormal birth 

defects (Down syndrome, klinefelter’s 

syndrome) and in most cases, 

spontaneous abortion of the developing 

foetus [4]. 

Temperature change has been indicated 

to play important role in biochemical 

activities. This work is aimed to 

identifying the role of climate change in 

spermatogenesis. 

METHODOOGY 

Materials 

All the chemicals and reagents used are of 

analytical standard. 

Project Design 

The investigation was carried out in a 

total of 60 males subjects. They were 

divided into two groups; A and B, each 

group having a total number of 30 

subjects.  

Group A comprises individual that carry 

out their daily activities in good 

conditions. They include those that work 

in air-conditioned offices and well 

ventilated working place that maintains 

room temperature of 24-30
o

C. On 

personal interview, they wear boxers and 

loose cotton short pants. They maintain 

good health conditions for the past one 

year. 

Group B are those that carry out their 

activities under harsh climate conditions. 

This group include traders doing their 

business under the sun were temperature 

is above 37
o

C. They also include barrow 

pushers, off-loaders and loaders of wares 

like rods, pans, heavy duty equipments, 

hawkers of various goods and long 

distance lorry and articulated vehicle 

drivers. Interviews on personal effects 

revealed that most wear tight pants and 

nylon pants all through the day. Ethical 

approval was obtained from ministry of 

health in Idemili South Local Government 

area in Anambra state Nigeria. 

Sample Collection 

Semen samples were collected in a sterile 

specimen container and submitted for 

analysis on or before 30 minutes of 

collection. Also 5ml of blood samples 

were collected from these subjects in a 

sterile plain tube. These were allowed to 

clot, centrifuge and serum collected in a 

separate tube for hormonal assay. 

Semenalysis 

Semen characteristics were checked. 

These include: 

a. Time of arrival which may not 

exceed 30 to 1 hour after 

ejaculation. 

b. Appearance. Normal sperm should 

appear greyish white but abnormal 

colouration which is significant 

should be noted.  

c. Viscosity. Check for viscous and 

watery sperm. 

d. Volume. Volume should be 

checked and normal volume is 

between 2-10mls. 

e. Motility. Check of actively motile, 

moderately motile and non-motile 

sperm cells. 

      f   PH   Semen PH was checked, normal 

should alkaline.     
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Sperm count 

A 1:20 dilution of seminal fluid is done 

using diluting fluid and counted using 

Neubaeur  

Counting chamber 

Normal total sperm count is 20-

200million per ml 20-200 x10
6

. 

Hormonal assay 

Serum sample collected was used to 

estimate the luteinizing hormones (LH), 

follicle stimulation hormones (FSH), and 

testosterone levels in group A and B. 

Method of hormone estimation was by 

Enzyme Linked Immunosorbent Assay 

(ELISA) as described by Cal-Biotec. 

Statistical Analysis 

Statistical package for social science 

(SPSS) version 24 was used to analyze the 

results and date obtained for different 

parameters expressed as mean ± standard 

deviation. Level of significant will be at 

p< 0.05. 

RESULTS 

Table 1: Results showing FSH, LH, Testosterone level and total sperm count of subject 

A and subject B 

 FSH 

(Min/l) 

LH 

(min/l) 

TESTOSTERONE SPERM COUNT 

NORMAL VALUE 1.5 – 12.4 1.8 – 8.6 10.41 – 34.70 20-200 x10
6

 

SUBJECT A 9.68 ± 43.3 5.1 ± 25.41 16.3 ± 7.05 58.14 ± 26.41 

SUBJECT B 8.47 ± 36.91 5.98 ± 0.87 19.7 ± 88.2 27.95 ± 41.69 

FSH = Follicle stimulating Hormone, LH = Luteinizing hormone 

Subject A: People working under normal and favourable climate conditions. 

Subject B: People working under harsh and uncomfortable climate conditions. 

DISCUSSION 

Human testicular temperature is about 

31
oc

 to 33
oc

. This is lower than the human 

body temperature of 36 – 37
oc

.  Results of 

hormonal assay for Follicle Stimulating 

Hormone (FSH) luteinizing hormone and 

testosterone in our work showed no 

significant differences on subjects in 

group A working under normal body and 

room temperature compared with group A 

subjects exposed to hot temperature. 

However, there was slight elevation of 

testosterone levels on subject working 

under harsh climate conditions mostly 

those exposed to direct scorching sun. 

The reason for the elevation is not clear 

but was in line with findings of [5] but at 

higher temperature androgen target 

organs such as epididymal and kidney 

tubules increases in diameter. Also 

aggressive behaviour occurred at higher 

temperature.  

This may form the reason for slight but 

not significant elevation of testosterone. 

Increase in the body temperature doesn’t 

seem to affect the hormonal activities in 

male reproductive system. 

There was a remarkable change in the 

total sperm count of subjects who work in 

a friendly climate condition compared 

with their counterparts working in harsh 

climate condition and exposed to heat 

due to high temperature in their place of 

work. 

The total sperm count of former was 

twofold higher than later. Nakamara et al 

established that scrotal temperatures 

through heat exposure above normal 

values between 31 – 33
oc

 have a major 

effect in reducing and disrupting 

spermatogenesis. This group carryout 

their daily activities under the sun were 

temperature is above 37
oc

. Most of them 

put on tight and nylon pants. People in 

this group are mostly artisans and low 

income earners. They cannot afford good 

medical attention and were forced to go 

to work to be able to cater for the family 

needs even when there are reported cases 

of fibrile episodes caused by malaria, 

bacterial and viral illness [6] [7]. This 

health situation can raise ambient 

temperature which can inhibit 
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spermatogenesis. Elevation of testicular 

temperature by dry or wet heat resulted 

in extensive degeneration and loss of 

spermatogenic tissues. 

A temperature above normal scrotal range 

can be deleterious to human 

spermatogenesis and may be the reason 

for rising infertility amongst male 

subjects. 

Therefore, enabling working conditions 

will assist in controlling this health 

challenge. 
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