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Abstract

Infertility is a serious problem in health and social issue. Exposure to noise is one
of the causes of physical and psychological stress that can activate central and
peripheral responses in the endocrine system and autonomic nerves as a form of
adaptation, so as to reduce the normal percentage of spermatozoa morphology. This
study aimed to determine the effect of noise in rice milling on spermatozoa
morphology. This study was conducted with laboratory experimental research
methods with post-test only control group design. The rats were divided into 2
groups randomly, namely the control group with noise exposure +60 dB (KK) and
the treatment group that received noise exposure * 90 dB (KP) in UD Berkah Tani
Grinding Mill for 35 days. On the 36™ day, the rats were terminated and
spermatozoa were taken to giemsa staining, then observe under a microscope. The
data normality were analyzed using Shapiro Wilk and homogeneity were tested
using Levene test. The results showed that there were a significant in the
spermatozoa morphology between the control and treatment group (p < 0.05). It
was indicate that there was a difference of noise exposure for 35 days.
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INTRODUCTION

Infertility is a health problem in the last
thirty years throughout the world (Mahat et al.,
2016). In the United Kingdom and the United
States, an estimated 6% and 10% infertility rates
occur respectively. In Nigeria and parts of sub-
Saharan Africa including the Republic of Sudan
and Cameroon, infertility can exceed 30%
(Sharma, 2017). Infertility itself can be
interpreted as the inability to reach conception in
a 12-months period for a partner, even though
unexpected sexual relations are regular and
adequate (Sharma, 2017). A man is said to be
infertile if he cannot impregnate his partner after
one year of unprotected sexual intercourse. This
is an important medical and social problem in the
world, 15% of infertile couples and 40% are
infertile due to male infertility (Mahat et al.,
2016). According to Sharma (2017) infertility has
become an unpleasant problem, which is not only
limited to these countries, but it also an incident
worldwide.

According to Ghavi et al. (2017), men with
infertility have a risk of experiencing depression,
low self-confidence in sexual activities and low
levels of health. Joja et al. (2015) examined that
men with infertile will experience self-esteem
disturbances and social disability, which in turn
will cause a decrease in responsibility towards his
wife and family. Attention to psychological needs
and rehabilitation in infertile couples can help
them improve their mental health and quality of
life (Ghavi et al., 2017). According to Mahat et
al. (2010), spermatogenesis begins at puberty with
primitive germ cells, namely spermatogonia, a
large cell diameter about 12 ym. spermatogonia
which is primitive germinativum cells located
next to the seminiferous tubular lamina, develop
into primary spermatocytes. The process begins
in the puberty period. Primary spermatocytes
undergo meiotic division, so their chromosomes
are reduced. This two-stage process, the cells
divide into secondary spermatocytes and then
into spermatids, which contain a number of
haploid chromosomes (23). Spermatids develop
into spermatozoa (sperm). The number of
spermatids formed from a spermatogonia is 512.

Through the process of regular spermatogenesis
in humans it takes about 74 days to form a mature
sperm from germinativum cells (Ganong et al.,
2017).

The process of spermatogenesis begins
with spermatogonia as relatively small primitive
germ cell with diameter of about 12 um and
which is usually located near the epithelial basal
lamina. These cells will undergo mitosis at the
time of maturation of the genital system which
will produce a new generation that can continue
to divide as stem cells called spermatogonia type
A or can differentiate into progenitor cells called
type B spermatogonia (Ramgir & Ushasree,
2015).

The first Meiosis arises from smaller
secondary spermatocyte cells with only 23
chromosomes (22 + X or 22 + Y). The reduction
in the number from 46 to 23 was accompanied by
a reduction in the amount of DNA per cell which
originally 4N to 2N.
spermatocytes will divide again and produce

was Secondary

spermatids  containing 23  chromosomes.
Spermatids are easily recognized because they
have a small size (diameter 7-8 um), have nucleus
with a solid chromatin region and are located in
the seminiferous tubules near the lumen. Between
the first and second meiotic division process there
is no S-phase (DNA synthesis) so the amount of
DNA per cell is reduced by half during this
second division which produce in haploid (1N)
cells. The process of meiosis will produce cells
with a number of haploid chromosomes, and
with fertilization thecell will regain a normal
diploid number (Ramgir & Ushasree, 2015). The
process of spermatogenesis will continue to
become spermiogenesis, which is the final stage
of spermatozoa production. Spermatids will turn
into spermatozoa, which are cells that have the
function of delivering male DNA to the ovum.
When spermiogenesis occurs there is no cell
division. Spermiogenesis is a fairly complex
development process that includes the formation
of acrosomes, compaction and elongation of the
nucleus, formation of flagellum, and loss of most
cytoplasm. Once released mature spermatozoa
are transported within seminiferous tubules
lumen.
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According to Mahat et al. (2016) some
causes that affect fertility in men include age,
obesity, smoking, alcohol, stress, work, scrotal
temperature, and urinary tract infections. While
the
environmental, psychological and genetic factors.
According to Ramgir & Ushasree (2015), the
main environmental factors that affect infertility

risk factors for male infertility are

are  temperature, radiation noise and
electromagnetic noise. The definition of noise is
an unwanted sound that comes from natural
activities such as human speech, and man-made
sounds such as machine sounds (Reni & Atris,
2016). Noise can affect us both psychologically
and physiologically. Noise can be measured with
a sound level meter that measures noise between
30-130 dB and a frequency of 20-20,000 Hz.
(Gabriel, 2014).

According to Gabriel (2014), there are 2
noise sources: the moving noise source and the
immovable noise source. The examples for
moving noise source are motorized vehicles,
trains, airplanes or helicopters. While examples
of the

companies (rice mills), rice milling, discotheques,

immovable noise source are wood
power plants, weaving factories, offices
(typewriter sounds) (Gabriel, 2014).

In the study of Jalali et al. (2012) and Umar
et al. (2015), increased exposure to noise and
temperature can increase stress levels in the body.
Noise and temperature stress is a form of physical
and psychological stress that can activate the
central and peripheral responses in the endocrine
system. Workers who are constantly exposed to
noise will experience a state of increasing stress
which causes nervous and hormonal disorders in
the body.

According to Harahap & Erris (2014) and
Umar et al. (2015), noise and temperature stress
the quality of spermatozoa
morphology so that it results in decreased fertility

can reduce
that occurs in men. Workers who are constantly
exposed to noise and high temperatures will
experience increasing stress (Soom, 2018).
According to Ramgir & Ushasree (2015),
stress due to noise and temperature will stimulate
the brain's Paraventricular Nucleus (PVN) to
secrete  Corticotrophin Releasing Hormone

(CRH) and Arginine Vasopressin (AVP), where
the hormone will increase the secretion of Adeno
Corticotropin Hormone (ACTH) which will
cause a decrease in hormone levels produced by
the hypothalamus, namely Gonadotropin
Releasing Hormone (GnRH). GnRH levels affect
the production of FSH and LH in the pituitary.
Where LH will stimulate leydig cells to produce
testosterone and FSH stimulate Sertoli cells to
maintain the process of spermatogenesis in the
testes. Testosterone and FSH will work on the
Sertoli cells will produce a variety of proteins,
differentiation and cell metabolism that will
maintain normal spermatogenesis.

Spermatozoa motility examination is
performed to determine whether there are
abnormalities in the spermatozoa tail structure or
not. If a lot of motile spermatozoa live then there
tail of
spermatozoa, especially in its flagellar structure.
Meanwhile, according to (Ramgir & Ushasree,
2015), testosterone and FSH will work on the
Sertoli cells will produce various proteins,

is an abnormal structure of the

differentiation and cell metabolism that will
Where
fertility in a man can be seen from the quality and

maintain normal spermatogenesis.
quantity of normal spermatozoa which include
sperm count, motility, morphology and ejaculate
volume (Sukmaningsih et al., 2009).

Harahap & Erris (2014) research results on
differences in noise intensity between 65 dB, 85
dB and 105 dB intensity on sperm in white rats
(Rattus norvegicus) get results that the higher the
level of noise intensity that is given will reduce the
hormone testosterone then decreased the quantity
and quality of spermatozoa including the
morphology of spermatozoa. Research on the
effect of noise on the environment with an
intensity of more than 55 dB every night will
experience a significant increase in infertility
Min et al, 2016). Other studies suggest that
changes in temperature in the climate due to
global warming can affect infertility (Soom,
2018). The results of Umar et al. (2015) stated
that the treatment of male wistar rats given a
temperature exposure of 40 degrees Celsius had
an abnormal morphological average of 18.3%
after being given mangosteen peel extract.
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The selection of rat (Mus Musculus) as
experimental animals because rat is one of the
animals most often used in research because it is
considered quite economical and efficient
because it is easily maintained. This animal does
not require a large place, a short pregnancy time
and has many births (Putri et al., 2015). In
addition this animal has a structure and function
of organs that are similar to humans and has a
response that is also similar to the material or
agents that tested. The process of

spermatogenesis of rat is basically the same as

are
that of other mammals. One seminiferous
epithelial cycle of 207 £ 6 hours, and 4 cycles.
Production of mature spermatozoa from
spermatogonia cells lasts 5 weeks in rat. Testes
and especially mature spermatozoa, are the
richest sources of hyaluronidase, and this enzyme
effectively dissolves cumulus cells around the
mature ovum at the time of fertilization. Each
spermatozoa carries enough enzymes to clear the
way through the cumulus cells to the ovum gel
matrix. Cement hyaluronic acid materials tend to
merge into cumulus cell granulosa cells, so that
the sperm head can be supplied with abundant
enzymes. Characteristics of normal sperm that
has a head shape like a fishing hook and a long
straight tail, while abnormal sperm have an
irregular head shape, can be shaped like a banana,
or irregular (amorphous), or too crooked, and the
tail is not straight even not tailed, or there is only
a tail without a head. Sukmaningsih et al. (2009)
said that rat (Mus musculus) need time to cycle
spermatogenesis for 35.5 days after taking 4
cycles of seminiferous epithelium. At one time
the epithelial cycle of seminiferus in rat was 207
+ 6 hours.

Based on the description above, some
previous studies have conducted research on
laboratory animals in laboratories using tools as a
source of noise and temperature. Previous
research has never been done directly in the
industrial workplace, it is necessary to research
the effect of noise exposure and temperature on
workers who are exposed to noise in their work.
In the research to be conducted, the object of the
research was in the form of rat that were given
noise exposure to the rice mill because of the

difficulty in getting respondents who were willing
to be examined for spermatozoa.

METHODS

The sample used in this study was 20 rats,
divided into two groups randomly. They placed
in a cage according to their respective groups and
the study design as well. Control Group which is
rat exposed to noise, and Treatment Group which
is rat exposed to noise from saw mills with a
sound intensity level of = 90 dB and temperatures
above 35°C (Bramasti, 20012). On the 36™ day,
rat in each group will be killed by dislokatio
cervicalis method. Then sperm is taken by cutting
the cauda epididymis to the ampulla vas deferens
about 1.5 - 2 cm. Hold the ductus deferen with
tweezers then massage with a spatula and hold
the spermatozoa on a petri dish filled with 1 ml of
a 0.86% physiological NaCl solution. Retrieval
must be as fast as and

time possible

morphological examination is carried out
immediately.

Spermatozoa were collected on day 36, rat
in each group would be killed by cervical
dislocation method. Then the sperm is taken by
cutting the cauda epididymis up to the ampulla
vas deferens about 1.5 - 2 cm and then sorted by
scapel and placed in a petri dish that has been
filled with 0.25 ml of Natrium Cloride
physiological solution 0.86 % 0.9 gram NaCl
powder mixed with 100 ml of aquabidest. In the

process of taking it must be as fast as possible and

immediately  carried out  morphological
examination.
To examine the morphology of

spermatozoa, the sperm are taken from petri dish
using a pipette and place the sperm drip on the
glass object. A preparate made on the glass object,
then dry. Give them a methanol for 15 minutes
then stain with giemsa for 15 minutes, letting it
air dry. Then give the immersion oil to increase
the optical resolving power of microscope. It
microscope  with  400x
magnification in the field of view until 100 sperm

observed under
cells were obtained. The sperm morphology
including the head, neck, cytoplasm to the tail of
spermatozoa

208



Khori Halimah, et al./ Public Health Perspectives Journal 5 (3) 2020 205-211

The validity and reliability test of the
instrument in the form of the instrument will be
calibrated at Sultan Agung Islamic University
Integrated Laboratory. All data obtained are then
analyzed and seen whether or not normal data
using the normality test using Shapiro Wilk and
homogeneity testing with the Levene test.
Followed by an wunpaired T test with a
significance value (p <0.05). Statistical tests were
performed with the SPSS program on a
computer.

RESULTS AND DISCUSSION

Observation of  morphology of
spermatozoa using a microscope with 1000x
magnification using Giemsa staining, supported
is spermatozoa with the characteristics of normal
spermatozoa that contain shapes such as using
fishing rods and long hooks, while abnormal
sperm can use regular settings, can be used as a
substitute, can be used as a transporter, delivery
that can be done (amorphous), or too bent, and
the tail is not straight even without a tail, or only
the tail is headless (Figure 1 and 2).

Figure 1. Normal Sperm Morphology at Rat
Control

Figure 2. Abnormal Sperm Morphology at Rat
Control

Data were examined for normality to find
out data distribution evenly by using the Shapiro-
Wilk test. Both groups showed that the initial
data distribution was not normal but the data was
transformed to obtain an average percentage of
spermatozoa morphology in all groups with
normal distribution with a P value> 0.05. Then
homogeneity test with Levene test was
performed. Based on the homogeneity test results
obtained the value of P <0.05. This shows that the
morphological data of spermatozoa in all groups
was normal and homogeneous.

Because of the normal distribution of data
and homogeneous data variations, an unpaired T
test was obtained with a price of p <0.05. The
results showed that between the control group
and the treatment group there were significant
differences in the morphology of spermatozoa
with a value of p = 0,000 (p <0.05). This shows
that there is a difference of noise exposure for 35
days. In the statistical test of unpaired T-test, it
was found that there was a difference between the
control group (KK), the group without exposure
to noise with the treatment group (KP) and the
treatment group obtained p=<0.05 so that there
were evident differences in the morphology of
spermatozoa with lower morphological mean,
these results are in accordance with research
conducted by Harahap & Erris (2014).

Workers who are constantly exposed to
noise and high temperatures will experience a
state of stress that continues to increase Soom
(2018). According to Adewoyin et al. (2017),
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Stress due to noise and temperature will stimulate
the brain's Paraventricular Nucleus (PVN) to
secrete Corticotrophin Releasing Hormone
(CRH) and Arginine Vasopressin (AVP), where
the hormone will increase the secretion of
Adrenocorticotropic hormone (ACTH) which
will cause a decrease in hormone levels which is
produced by the hypothalamus, Gonadotropin
Releasing Hormone (GnRH). GnRH levels affect
the production of FSH and LH in the pituitary.
Where LH will stimulate leydig cells to produce
testosterone and FSH stimulate Sertoli cells to
maintain the process of spermatogenesis in the
testes. LH serves to stimulate leydig cells to
produce the
morphology of testosterone to remain high in the

testosterone and maintain
testes. Testosterone and FSH will work on the
Sertoli cells will produce a variety of proteins,
differentiation and cell metabolism that will
maintain normal spermatogenesis.

LH functions to stimulate leydig cells to
produce the
morphology of testosterone to remain high in the

testosterone and maintain
seminiferous tubules in the testis. According to
Adewoyin et al. (2017), testosterone and FSH
will work on Sertoli cells will produce various
proteins, differentiation and cell metabolism that
will maintain normal spermatogenesis.
system in the

testosterone secretion, FSH and LH is what

Hormonal form of
influences the formation of normal spermatozoa
morphology. So that if there is a disruption in the
production of the hormone spermatogenesis, the
morphology of spermatozoa will be affected.

CONCLUSION

There is a difference between the control
group and the treatment group. It can be
concluded that there is an effect of noise on rice
milling on spermatozoa morphology with an p =
0,000 (p <0.05). There is a difference between the
control group and the treatment group.

This research is a preliminary/ pre-clinical
study that can be continued with the object of
research to humans as workers who are exposed
to noise and temperature when doing their work.
Further research needs to be done on the use of

personal protective equipment that is more

effective in reducing noise exposure and
temperature in workers, as an effort to prevent
interference that occurs in the process of

spermatogenesis that can lead to infertility.
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