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Abstract | Sperm undergo physiological changes during the cooling and freezing process, and especially significant
changes are seen after freezing than after cooling. This research analyzed the effect of genistein supplementation in
the basic diluent of tris-aminomethane on the quality of spermatozoa. Bulls aged 3—4 years used in this research. This
research used an experimental method to examine the effect of genistein levels in the diluent on the characteristics of
spermatozoa during pre-freezing at 4-5 °C and post-thawing (PT). The data obtained in the form of quantitative data
were analyzed descriptively and analysis of variance patterns in One-Way ANOVA. 0 uM, 10 uM, 30 pM and 50 pM
genistein treatment in the basic diluent tris aminomethane—egg yolk. Progressive motility post-thawing at 1 hour and
2 hours was highest at genistein concentration 30 pM (P<0.05). The effect of the antioxidant genistein on tris amino-
methane - egg yolk diluent gave a significant effect on sperm viability in the Before Freezing (BF) phase at 1.5 hours,
BF and PT at two hours (P<0.05). The addition of different genistein in diluent tris aminomethane - egg yolk was no
significant effect (P>0.05) on sperm abnormality in both the BF and PT phases at 1 hours, 1.5 hours and 2 hours. The
addition of genistein with a concentration of 30 uM was able to maintain better semen quality.
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INTRODUCTION

ngole Grade (OG) or Peranakan Ongole cattle (Bos

Indicus) are a popular breed of cattle in Indonesia,
their presence is almost evenly distributed throughout in
the Indonesia, starting from Sumatra, Sulawesi and Java.
'The highest population on the island of Java is concentrat-
ed in East Java, especially in Tuban district where there is
a OG cattle breeding center, namely at UPT PT HMT

Tuban in East Java . OG cattle are suitable for rearing in

Indonesia because they are able to adapt well to various
environmental stresses, extreme tropical climates and low
quality feed. Based on the regulation of the Minister of
Agriculture number: 2841/Kpts/LB.430/8/201, OG Cat-
tle are genetic resources of Indonesian local beef cattle that
need to be protected and preserved. Efforts to develop OG
cattle from all aspects need to be carried out in a sustain-
able and systematic manner. One important aspect to be
carried out is the use of reproductive technology to main-
tain and improve the quality of spermatozoa.
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Semen high quality is the basic factor that determines the
success of the Artficial Insemination (AI) program because
semen has an influence on the dimensions of success for
pregnant cows and contributes genetically to the offspring
produced. In addition to the amount of semen that can be
produced by a bull which includes the amount or volume
of production per year (Suyadi et al., 2020), consistency of
production throughout the year or season (Nugraha et al.,
2021), the quality of semen is very important to be used as
a criterion in determining the quality of semen for deter-
mine the success of livestock genetic quality improvement
programs through artificial insemination (Soderquist et al.,

1996; Muthiapriani et al., 2019; Novianti et al., 2020).

The processing frozen semen is a series of processes that
involve physical, physiological and biochemical activities
of sperm (Sharma and Sharma, 2020). Physically, there
is a change in the structure and volume of the spermato-
zoa cells when they enter the liquid phase into the frozen
phase, resulting in shrinkage or swelling according to the
diluent medium and the freezing process, the linear length
curve decreased by 33% after dilution-cooling and 22%
after cooling freezing (Agca et al., 2002; Hussain et al.,
2011). During the freezing process, spermatozoa under-
go tremendous biochemical changes where the metabolic
system tries to be inhibited or stopped through a very low
temperature drop, so that spermatozoa cells are no longer
able to carry out biochemical reactions (Agca et al., 2002;
(Sharma and Sharma, 2020). As a result of the freezing
process, there were many changes in the quality of sperma-
tozoa which were generally observed in decreased motility,
viability, membrane integrity, acrosome capacitation and
status, and fertility.

The decrease in semen quality during the dilution, cool-
ing and freezing process can be inhibited by the addition
of antioxidants into the diluent. Antioxidants have a high
potential to break the covalent bonds of lipolipic Reactive
Oxygen Species (ROS) left on cell membrane lipids that
bind to fatty acid side bonds (Jeong et al., 2009; Azawi
and Hussein, 2013). The addition of antioxidant vitamin E
can maintain the progressive motility and viability of sheep
sperm before and after freezing (Pour et al., 2013). Like-
wise, it has been reported that administration of antioxi-
dants can improve sperm quality of some mammals (rab-
bits, horses, sheep and pigs) during the freezing process
(Hatamoto et al., 2006). Antioxidants are efficient agents
in protecting cell membranes against ROS and lipid per-
oxidation in pigs (Jeong et al., 2009).

Genistein (4',5,7-trihydroxyisoflavone) is a natural isofla-
vone and phytoestrogen found in soybeans and legumes,
which has broad spectrum pharmacological properties such
as inhibition of tyrosine and topoisomerase. In the medical

field, genistein induces inhibition of cell apoptosis and ex-
cessive cell proliferation thereby inhibiting the occurrence
of cancer (Mukund et al.,2017; Tuli et al., 2019). As an iso-
flavone compound, it has potentially important properties
in cell development such as antioxidant, anti-inflammato-
ry, anti-viral, anti-bacterial, and fat metabolism (Rassu et
al., 2019; Sharifi-Rad et al., 2021). As an isoflavone com-
pound, genistein also has activity as an antioxidant that can
improve the clotting process of human sperm and prevent
DNA damage due to the freezing process. The addition of
10 pM/L genistein can increase the progressive motility of
spermatozoa, prevent premature capacitation (membrane
lipid disorder), the formation of new ROS, chromatin con-

densation and DNA damage (Martinez-Soto et al., 2010).

The use of genistein in supporting metabolic processes and
controlling cell activity has been widely reported in the
medical field, but is still limited to the process of diluting
and freezing semen in mammals, especially in the livestock
sector. Besides that, the results are still very varied, both
from the aspect of the concentration of genistein sup-
plementation in the diluent and the quality of the semen
produced. This research analyzed the effect of genistein
supplementation in the basic diluent of trisaminomethane
— egg yolk on the quality of spermatozoa after cooling and
after thawing in the semen of Ongole Grade (OG) bulls.

MATERIALS AND METHODS

RESEARCH MATERIAL

Semen was collected from two OG bulls at breeding center
UPT PT - HMT Tuban, East Java, with healthy exterior
and reproductive organs. Ambient temperature 28 °C and
humidity 84%. Bulls aged 3 — 4 years, body weight 475 —
550 kg. Bull were reared in semi-open stall cages for slings,
ted elephant grass and concentrate 1 kg/day. Forage feed

and drinking water are provided ad libitum.

SEMEN COLLECTION

Five ejaculates from each bull were accommodated using
an artificial vagina at 1 week intervals. The artificial vagina
is prepared by filling a water tube with a temperature of
42-45°C to get hot on the thick-outer layer of 38 °C. The
inside of the thick-layer is lubricated, the back end is con-
nected to a storage tube (Elsayed et al., 2019). The semen is
accommodated by a professional semen collector from the
Singosari National Artificial Insemination Center (SNA-
IC), Malang. Semen storage is carried out between 08.00 —
09.00 AM. After being accommodated, the semen was im-
mediately evaluated for feasibility as a research sample. The
semen with minimal qualification: normal color and odor,
progressive motility >70% (Ax et al., 2008), abnormality
<20% (Menon et al., 2011) was only used for this research.
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DILUENT PREPARATION

The basic diluent in the form of trisaminomethane
(MERCK from Germany) was prepared at the Livestock
Reproduction Laboratory, Faculty of Animal Science, Uni-
versity of Brawijaya; Genistein (Sigma Aldrich, Germa-
ny) was purchased from a chemical agent in Surabaya, and
Sodium Chloride (Sigma Aldrich, Germany) was used to
prepare the HOS test solution.

Stock solution of Genistein 500 pM was carried out by
mixing 10 mg of genistein in powder form with 7.4 ml of
Dimethyl Sulfoxide or DMSO (done in stages) in a becker
glass, then adding aquadest until it reached 74 ml. Stock
solutions were stored frozen until use.

Trisaminomethane — egg yolk (80:20, v/v) diluent was
prepared according to the procedure of Wahjuningsih et
al. (2020), the day before being used for the experiment.
'The mixture of trisaminomethane — egg yolk was put into
a 250 ml Erlenmeyer glass, added with genistein solution
according to the treatment and homogenized using a mag-
netic stirrer for 15 minutes, centrifuged at 1500 rpm for
30 minutes. The supernatant was transferred to another
Erlenmeyer tube and stored at refrigeration temperature
until used.

RESEARCH DESIGN

This research used an experimental method to examine the
effect of genistein levels in the diluents on the character-
istics of spermatozoa during pre-freezing at 4 — 5 °C and
post-thawing. Diluents were made with compositions con-
taining genistein according to the treatment, namely 0 uM,
10 uM, 30 uM and 50 pM genistein in the basicdiluents
trisaminomethane — 20% egg yolk. Each treatment for ge-
nistein levels in the diluents was repeated 5 times. Obser-
vations on the characteristics of spermatozoa were carried
out at 1 hours, 1.5 hours and 2 hours in the pre-feezing and
post-thawing phases. Variables observed in fresh and fro-
zen semen included volume, color, odor, consistency, pH,
mass motility, individual motility, concentration, viability
and abnormalities. Spermatozoa membrane integrity was
observed when the semen was equilibrated at cold tem-

peratures or before freezing (BF) and post thawing (PT).

SEMEN DILUTION, COOLING (BEFORE FREEZING),
FREEZING AND THAWING

Fresh semen was diluted with the prepared diluent to reach
a concentration of 25 x 10%/ml. The semen was diluted with
a diluent containing genistein according to the treatment
then put in a 2 ml mini-tube vial and placed on a refrig-
erator rack for 2 hours for the cold temperature equilibra-
tion process, this phase is called pre-freezing. During the

pre-freezing phase, the quality of the spermatozoa was
evaluated at 1, 1.5 and 2 hours.

The freezing procedure was carried out according to the
research of Elsayed et al. (2019). For semen that was not
observed at cold temperature equilibration, the semen was
put into 0.25 ml straws and sealed. Straw is placed hori-
zontally on a rack in liquid nitrogen vapor at a height of 10
cm from the surface of the liquid nitrogen for 15 minutes
and then directly inserted into the liquid nitrogen.

‘Thawing process on frozen semen in straws was carried out
at least 1 week after storage in liquid nitrogen. Thawing
was done by placing the straws in warm water at 37 °C for
30 seconds (Pardede et al., 2022) and then evaluating each

group for pre-freezing 1 hours, 1.5 hours and 2 hours.

SEMEN QuALITY EVALUATION

Evaluation of semen quality was carried out on fresh se-
men after storage, during the cold temperature equilibra-
tion process and after thawing. Evaluation of semen quali-
ty with the effect of adding genistein in diluent was carried
out on the parameters of progressive motility, viability,
abnormalities and membrane integrity of spermatozoa

(Mansur et al., 2018).

MEMBRANE INTEGRITY

Spermatozoa membrane integrity was evaluated using the
Hypo Osmotic Swelling Test (HOST) technique accord-
ing to previously reported procedures (Zubair et al., 2013).
'The HOST solution contains 1.35 g of fructose and 0.55
g of Sodium Citrate in 100 ml of distilled water with a
pressure of 150 mOsml/L. A total of 0.5 ml of semen was
mixed with 1 ml of HOST solution, incubated in a water
bath at 37 °C for 30 minutes (Zubair et al., 2013). One
drop of semen was smeared on an object glass, allowed to
dry in the air and observed using a light microscope with
a magnification of 400x. Calculations were carried out on
200 spermatozoa randomly. Spermatozoa that are able to
hold hypoosmotic fluid in the cell are indicated by their
intact membranes, and circular spermatozoa tails are seen

(Zubair et al., 2013).

STATISTICAL ANALYSIS

The data obtained in the form of quantitative data were
analyzed descriptively and analysis of variance patterns in
One-Way ANOVA (Elsayed et al., 2019) using SPSS Ver-
sion 24 software.

RESULTS

CHARACTERISTICS OF FRESH SEMEN

Characteristics of fresh semen of Ongole Grade (OG)
cattle at UPT PT HMT Tuban are presented in Table 1.
Table 1 shows the macroscopic and microscopic evalua-
tion values of OG cattle semen including a volume value of

4.63 ml with a pH of 6.54. Individual motility was
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Table 1: Characteristics of fresh semen of OG bull
Quality of Fresh Semen PO Bull
Parameter
Macroscopic
Volume (ml)

Color

Consistency

pH

Microscopic

Mass Motility

Individual Motility (%)
Concentration (million/ml)
Viability (%)

Abnormality (%)
Membrane Integrity (%)

Mean + SD

4.63 +1.92
Yellowish white
Medium

6.54 +0.19

++
75.38 + 9.67
147.15 + 65.75
85.72 +5.75
3.41 £0.96
63.14 £ 3.52

Table 2: Progressive motility of OG bull spermatozoa in the Before freezing and Post Thawing phases

Sperm progresif motility (%) during cold equilibration (h)

Genistein in diluents 1,0h

BF PT

(4°C) (30°C)
0 pM 59.0 + 6.51 20.0 + 3.53¢
10 uM 63.0 £ 5.70 25.0 + 3.53%
30 pM 65.0 + 6.12 27.0 £2.73P
50 pM 60.0 + 7.90 22.0 + 7.58®

Abbreviations: BF = before freezing (%); P'T" = post thawing (%)

1,5h 2,0h
BF PT BF PT
(4°C) (30°C) (4°C) (30°C)

57.0+5.70 17+ 6.70 54 +6.51 12 + 4.47°
61.0 £ 7.41 17 + 6.70 59 +6.51 19 £ 5.47°
64.0 + 6.51 25 +£7.07 63 + 8.36 27 + 4.47¢
57.0+7.58 16 £ 8.21 56 +7.41 15 £ 5.00®

b Values within a colum with different superscripts differ significantly at P<0.05

75.38%, concentration was 147.15 million/ml, viability
was 85.72%, abnormality was 3.41% and membrane integ-

rity was 63.14%.

SPERM PROGRESSIVE MoTILITY IN THE BEFORE
FREEZING AND POST THAWING PHASES

Percentage of motility decreased during the shelf life of
1 hour, 1.5 hours, 2 hours both control and addition of
genistein. Table 2 shows that there were significant dif-
ferences in the motility of individuals post thawing at one
hour and two hours (P<0.05). Genistein concentration
treatment showed that the concentration of 30 pM was
able to maintain the highest progressive motility in the be-
fore freezing and post thawing phases compared to other
treatments. Genistein concentration of 30 uM also had the
same effect on the storage time of one hour and two hours

by 27%.

SPERM VIABILITY IN THE BEFORE FREEZING AND
PosT THAWING PHASES

The effect of the antioxidant genistein on tris aminometh-
ane — egg yolk diluent on spermatozoa viability gave a sig-

nificant effect in the BF phase at 1.5 hours, BF and PT at

two hours (P<0.05) (Table 3). In the observation of the
before freezing phase, the results showed that the addition
of 30 uM showed the best results, the observation of the
post thawing phase also showed the same results.

SPERM ABNORMALITIES IN THE BEFORE FREEZING
AND PosT THAWING PHASES

Based on the sperm abnormalities in Table 4, it shows
that the addition of different genistein (0 pM, 10 pM, 30
pM and 50 pM) in diluent trisaminomethane - egg yolk
had no significant effect (P>0.05) in both the BF and PT
phases at 1 hours, 1.5 hours and 2 hours. The addition of
genistein with a concentration of 30 uM in both the BF
and PT phases showed the lowest abnormality values. The
PT phases the highest abnormality value was at a concen-

tration of 50 pM.

MEMBRANE INTEGRITY AT VARIOUS LEVELS OF
GENISTEIN IN DILUENT

'The evaluation of the membrane integrity test showed that
there was a decrease from the Before Freezing phase to
after Post Thawing. Table 5 shows that different genistein
supplementation in tris aminomethane diluents had a sig
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Table 3: Sperm viability of OG bull in the pre-freezing and post-thawing phases

Genistein in diluents

Sperm viability (%) during storage (h)

1,0h 1,5h

BF PT BF

4°C) (30°C) 4°C)
0 pM 75.63 +£5.59 41.91+7.41 72.44 + 3.35*
10 pM 78.44 £ 4.72 49.01 + 8.56 75.41 £ 5.91*
30 uM 80.84 + 3.88 51.81 +9.30 80.21 + 3.43b
50 uM 77.24 + 6.02 46.42 £13.39  75.29  6.48®

PT

(30°C)

35.91 +7.05
38.66 = 12.89
49.49 + 13.49
36.43 + 11.13

2,0h

BF

(“4°C)

74.08 + 4.84
76.44 £ 5.29°
81.06 = 5.05"
71.71 = 6.14°

PT

(30°C)
30.29 + 8.93¢
39.27 £ 497
56.85 £ 9.87°
35.54 + 8.71¢

Abbreviations: BF = before freezing (%); P'T = post thawing (%)

a-b

Values within a colum with different superscripts differ significantly at P<0.05

Table 4: Sperm abnormalities of OG bull in the Before freezing and Post Thawing phases

Sperm abnormality (%) during storage (h)
Genistein in diluents 1,0h 1,5h 2,0h
BF PT BF PT BF PT
(4°C) (30°C) (4°C) (30 °C) (4°C) (30 °C)
0 M 4.96 + 0.75 10.66 + 2.37 5.24 +0.36 10.51 £ 1.76 5.17 £ 0.65 11.70 £ 2.17
10 pM 5.54 +0.90 10.63 + 1.74 5.39 + 0.48 11.46 + 1.82 490 +0.74 11.32 £+ 2.19
30 uM 5.18 + 0.68 9.87 +1.48 5.25 +0.75 10.27 + 1.88 4.66 +0.58 10.71 + 1.40
50 uM 4.83 +0.98 11.64 + 1.65 5.43 +£0.53 11.69 £ 1.15 5.32 £ 0.46 11.53 £1.51
Abbreviations: BF = before freezing (%); PT = post thawing (%)
Table 5: Average spermatozoa membrane integrity at various levels of genistein in diluent
Times Genistein Concentration
0 pM 10 M 30 M 50 M
BF 68.39 + 2,822 69.51 + 2.82° 75.92 +1.19¢ 72.67 £1.61°
PT 51.76 + 3.46* 56.22 + 3.07* 61.17 = 4.74> 55.01 + 4,78

Abbreviations: BF = before freezing (%); P'T" = post thawing (%)

> Values within a row with different superscripts differ significantly at P<0.05

nificant effect (P<0.05). The addition of genistein at a con-
centration of 30 pM showed the highest results in both the
BF and PT phases.

DISCUSSION

Volume value in this research is classified as normal and
higher than research (Susilawati et al., 2020) sperm vol-
ume of 4.58 mL.The results of research conducted by Suy-
adi et al. (2020) on fresh semen of Ongole Grade (OG)
bull at the Singosari Artificial Inseminaton Center (SNA-
IC) obtained an average volume of 5.32 + 1.93 mL and a
motility of 67.43%. So it is still in the normal range for
fresh semen. Garner and Hafez (2008) explained that bulls
can produce semen with a volume of 5 - 8 mL in one ejac-
ulation. The individual motility value of fresh semen in this
research was above the standard criteria for good semen.
Ax et al. (2008) stated that the motility value must be a
minimum of 65%, so that fresh semen is suitable for pro-
cessing into frozen semen. This research determined the
individual motility value of 70 - 75% to test the success

of diluent trisaminomethane - egg yolk with the addition
of genistein. Suyadi et al. (2020) the motility of OG bull
reached 67.43%.

Spermatozoa concentration is the number of spermatozoa
contained in one ml of semen. The concentration of OG
bull semen in this research was low (147.15 million/ml)
because Bull semen with good quality has a concentration
value of more than 500 million/ml (Ax et al., 2008). High
semen concentrations could produce large quantities of
frozen semen. Viability is the vitality of spermatozoa which
can be identified by staining the cells using eosin negrosin.
'The viability of spermatozoa in fresh semen showed a high
viability value. Garner and Hafez (2008) stated that semen
is said to be of good quality, if the spermatozoa viability
at least 80%. Spermatozoa abnormalities in the fresh se-
men from the research were in the low category. Garner
and Hafez (2008) stated that good quality fresh semen had
an abnormality of less than 15%. Abnormalities in the re-
search were suspected to be included in the category of
secondary abnormalities usually caused by disturbances af-
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ter the spermatozoa left the seminiferous tubules, such as
disturbances in the capacitation process in the epididymis,
absorption disorders, abnormal secretions from accessory
glands, mechanical disturbances, temperature shock. Sec-
ondary abnormalities have a normal head shape but no tail,
the head does not have an acrosome, mild swelling of the
tail. The integrity of the spermatozoa membranes of OG
bull as a result of the research was in the normal range. Zu-
bair et al. (2013) stated that if the spermatozoa are coiled
below 40% is considered infertile. Spermatozoa with intact
membranes will withstand hypoosmotic pressure inside the
cells, so that their tails are coiled. Meanwhile, spermatozoa
with straight tails indicate that the plasma membrane has
been damaged. Tapia et al. (2012) stated the plasma mem-
brane of the sperm is a very important structure that func-
tions to protect the organelles in the cell.

Progressive motility of spermatozoa is an important indi-
cator in determining the quality of spermatozoa because it
has a close relationship with fertility. The motility of sper-
matozoa during the cooling and freezing process is largely
determined by the type of diluent and the added antiox-
idant supplement. During the frozen semen processing,
spermatozoa need to make adjustments with the diluent
used so that some of the spermatozoa that cannot adjust
will die. Damage to the plasma membrane of spermatozoa
cells which results in a lack of energy needed by the sper-
matozoa so that the quality of the semen decreases. The
diluent used in this research was Tris aminomethane. Tris
aminomethane has the ability to protect spermatozoa dur-
ing freezing by maintaining intracellular and extracellular
balance so that cell metabolism processes continue and cell
death is reduced. Orrego et al. (2019) added that egg yolk
diluent contains low density lipoprotein which can act as
a cryoprotectant.

High genistein concentrations can damage sperm motility.
In this research, the addition of 50 uM genistein inhibit-
ed progressive motility through changes in sperm motility
signal transduction pathways (Wong and Walker, 2013).
In addition, high doses of genistein can provide a tyrosine
kinase inhibitory eftect. Sperm capacitation and motility
are closely linked to tyrosine phosphorylation (Elsayed
et al., 2019). Progressive decrease in motility value can be
caused by excess Reactive Oxygen Species (ROS) which
will cause oxidative stress. Oxidative stress reduces disulfide
bonds between protein membranes, peroxidase reactions of
membrane phospholipids and modifies the glycocalyx of
spermatozoa. Oxidative stress also causes DNA damage,
disrupts mitochondrial activity and decreases spermatozoa
motility (Giirler et al., 2016; Peris-Frau et al., 2020). The
strategy to reduce oxidative stress is to neutralize ROS and
reduce ROS production. According to Kumar et al. (2019)

Neutralization of ROS can be done by using antioxidants.

Meanwhile, reducing ROS production can be done by re-
ducing oxygen tension and minimizing radiation exposure,
dead spermatozoa and damaged spermatozoa in the semen.
Prihantoko et al. (2020) stated that the addition of genis-
tein at concentrations of 1 pM and 2 pM resulted in high-
er motility, viability, and membrane integrity than control
and significantly affected motility, membrane integrity, and
acrosome integrity of Ongole bull semen. Elsayed et al.,
(2019) stated that the concentrations of genistein used in
their research were 1, 5, 10, and 100 pM. The addition of
10 pM genistein to egg yolk — Trisaminomethane diluents
showed better results on the motility, viability, and integ-
rity of spermatozoa membranes after freezing and thaw-
ing. Meanwhile, the addition of 100 pM genistein tends
to show a drastic decrease after 1 — 2 hours after thawing.

'The addition of the antioxidant genistein into egg yolk —
trisaminomethan diluent was able to maintain the quality
of spermatozoa. The addition of the antioxidant genistein
showed a better viability value than the control treatment
(0 pM). This is because genistein can theoretically prevent
and inhibit the damage of spermatozoa due to the effects
of free radicals and cold shock, which have been the main
cause of the decline in the quality of frozen semen of OG
cattle. Martinez-Soto et al. (2010) genistein is an isofla-
vone compound that has a direct effect on the function
of mature spermatozoa by modifying the capacitation pro-
cess and acrosome reaction. Genistein modifies membrane
hemodialysis and causes a significant reduction in ROS
(Garcia et al.,, 2015). On the other hand, genistein has a
protective antioxidant effect on sperm DNA integrity. Ac-
cording to Ganai and Farooqi (2015) genistein plays a role
in binding free radicals and donating hydrogen atoms from

phenolic hydroxyl groups.

'The post thawing phase abnormality value in this research
was still within normal limits according to frozen semen
standards, which was less than 20% (Garner and Hafez
2008). Spermatozoa abnormalities of more than 20% in-
dicate the presence of infertility in the male (Garner and
Hafez 2008). The presence of glycerol in the diluent for
frozen semen processing helps protect the spermatozoa
against temperature drops so as to reduce sperm damage

due to cold shock.

The rate of slow or fast clotting in different media will
affect the level of abnormal spermatozoa. Abnormalities
occur due to physical changes in the living medium, both
changes in osmotic pressure, and the formation of intra-
cellular ice crystals. This can cause changes in the structure
of the spermatozoa such as the shape of the spermatozoa
with a bent tail or detached head. According to Kumar et
al. (2016) the low viability and abnormality of frozen se-
men can be influenced by management or cryopreservation
methods during freezing which can affect the crysurvival
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of spermatozoa. Garner and Hafez (2008) these abnor-
malities are included in the type of secondary abnormality,
because they occur during morphological development,
handling time and after semen collection.

The difference in the quality of the integrity of the sperma-
tozoa membranes of OG bull is thought to be due to the
occurrence of cold shock and experiencing a critical period
during freezing which results in damage to the spermato-
zoa membrane. According to Ratnani et al. (2017) during
the cold temperature equilibration phase and the freez-
ing process, semen was damaged by plasma membranes,
acrosomes, mitochondria and spermatozoa chromatin.
Research conducted by Elsayed et al. (2019) with 10 pM
genistein supplementation in egg yolk tris aminomethane
diluent can increase the integrity of the plasma membrane
of spermatozoa tested through the Hypoosmotic Swelling
(HOS) test. This increase in the integrity of the plasma
membrane of spermatozoa indicates that genistein has the
potential to increase the fertilization power of spermato-
zoa. The higher the cold stress obtained, the higher the
metabolic activity of spermatozoa cells that produce lactic
acid so that it affects the osmotic pressure of the solution.
Increased osmotic pressure in the semen plasma can cause
a decrease in the permeability of the spermatozoa mem-
brane.

Evaluation of cell membrane integrity is generally tested
using a Hypo Osmotic Swelling (HOS) Test solution to
distinguish intact membranes from damaged cells (Fig. 1).
In principle, the HOS Test is to see the status of the mem-
brane, because the integrity of the membrane affects the

viability of spermatozoa (Lenchniak et al., 2002).

o oA
Figure 1: A coiled and straight tail of spermatozoa in
HOS test

'The HOS test is carried out to test the integrity of the sper-
matozoa cell membrane which is based on the semi-per-
meable nature of the spermatozoa, namely the properties
that make live spermatozoa swell in hypoosmotic situa-
tions (Zubair et al., 2013). Spermatozoa with intact mem-
branes when placed in a hypoosmotic medium will try to

increase the volume of water in their bodies so that the
fluid inside and outside the spermatozoa remains balanced.
'This effort causes a constriction of the membrane covering
the tail, forcing the tail of the spermatozoa to coil. The pro-
cess of bubbling begins at the end of the tail, followed by
the middle and head, causing the head to bulge. A coiled
or bulging tail indicates intact spermatozoa membranes or
motile spermatozoa.

Increased osmotic pressure in the semen plasma can de-
crease the permeability of spermatozoa membranes and
increase membrane damage. Damage to the membrane
can cause the death of spermatozoa. The decrease in the
percentage of membrane integrity is thought to occur due
to the presence of toxins originating from dead sperma-
tozoa and an increase in Reactive Oxygen Species (ROS)
from the metabolism of spermatozoa. The antioxidant and
anti-inflammatory properties of genistein are considered
to be able to modify hemodialysis membranes so that they
can reduce levels of Reactive Oxygen Species (ROS) so as
to maintain better membrane integrity (Prihantoko et al.,

2020).

CONCLUSION

'The addition of genistein with a concentration of 30 uM
was able to maintain better semen quality. The pre-freezing
phase or cold temperature equilibration for 1 hour is suffi-
cient to maintain the quality of OG cattle semen, this can
save time in processing frozen semen.
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diluent is rarely used and still has limited information. This
study highlights the possible function of addition genistein
in spermatozoa diluent to maintain spermatozoa in the
post-thawing phase, so that this research can be adopted
by Artificial Insemination Centers.
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