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Abstract:

The research aimed to examine the effect of dilution based on tris and egg yolk with CEP-2 on motility,
viability and sperm membrane integrity of Peranakan Ongole bull during cooling process. The randomized
block design with 10 replications from 10 ejaculations of Peranakan Ongole bull was applied in this study.
Treatments applied were TO = Tris aminomethane + 20% egg yolk, T1 = CEP-2 + 10% egg yolk, T2 = CEP-
2 (Non BSA) + 10% egg yolk, T3 = CEP-2 (Non BSA) + 15% soya bean extract and T4 = CEP-2 + 15%
soya bean extract. Observations on individual sperm motility, viability and sperm membrane integrity were
directly carried out after dilution each day up to the tenth day and after dilution and kept cooled. The study
showed that dilution based on tris aminomethane + egg yolk could maintain the semen quality included
sperm motility, viability and cattle sperm membrane integrity during cooling process. Spermatozoa of
Peranakan Ongole bull diluted with tris aminomethane + 20% egg yolk at the seventh day of storage had a
progressive motility (45.75%), viability (49.25%) and membrane integrity (42.70%).

Keywords: Tris aminomethane, egg yolk, motility, membrane integrity, viability.

Corresponding author:

Nolasco Da Costa,

Doctoral student at Animal Production Study Program,
Faculty of Animal Husbandry,

Brawijaya University,

Jalan Veteran, Malang, East Java,

65145 Indonesia.

E-Mail:dacostanolasco@yahoo.co.id

Please cite this article in press as Nolasco Da Costa et al, Effect of Different Dilution Materials Usage on
Indonesian Peranakan Ongole Bull Sperm Quality during Cooling Process, Indo Am. J. Pharm. Sci, 2016;
3(4).



http://www.iajps.com/
mailto:dacostanolasco@yahoo.co.id

IAJPS 2016, 3 (4), 379-385

INTRODUCTION:

The Government of Indonesia through the
Directorate General of Livestock Services has been
promoted a livestock development program
targeting self-sufficiency for meat. In order to
achieve the target, the government intends to
gradually reduce both the number of imported beef
cattle and imported frozen meat. In addition, the
government has also been offered projects for
scientists, researchers and academicians to improve
the productivity of the native cattle breeds in
Indonesia [1]. Peranakan Ongole cattle have been
acknowledged as one of indigenous cattle breeds
that still exist in East Java province. Artificial
insemination (Al) is the good available tools for
reproduction improvement because this technology
could maximize utilized the best reproduction
capacity of bull [2]. The fertility power of
spermatozoa could be maintained using freezing or
cooling system in which semen were diluted using
dilution material which could provide the physical
and chemical needs. However, during the storage
process, the semen could suffer from spermatozoa
membrane damage resulted by the cold shock
effect and could end up with spermatozoa mortality
[3]. Therefore in an attempt to minimize the cell
damage, substances which could protect the
spermatozoa during cooling need to be added [4] .
Dilution materials for diluting fresh semen should
contain nutrition source, buffer, anti cold shock
material, antibiotic and cryoprotectant which could
protect spermatozoa during cooling process. The
most utilized nutrition source is fructose because it
could be easily metabolized by spermatozoa [5].
Buffer has the function to adjust pH and to
neutralize lactic acid which is produced from
leftover spermatozoa metabolism. Tris
aminomethane buffer is most commonly used since
it has a good buffer action with low toxicity in high
concentration [6]. While Ducha et al (2013) [7]
showed that semen diluted with CEP-2 + 10% egg
yolk could stored for 8 days. The common anti cold
shock substance added were either egg yolk or soya
bean [4] which could protect spermatozoa from
room temperature changes into cold temperature.
Based on description above there is a need to
conduct a research to find out the effect of diluted
material based on tris aminomethane and CEP-2
with different cryoprotectant added on sperm
quality of Peranakan Ongole bull during cooling
process.

MATERIALS AND METHODS:

This research was conducted from October to
December 2014 in Beef Cattle Research Station in
Grati, Pasuruan East Java province and the material
used in this study were 2 PO bulls aged 5 — 6 years
with body weight of 520 — 545 kg and placed in
individual cage. These bulls were fed with fresh
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grass and concentrate and drink water were given
ad libitum.

Research Method

This study was conducted as laboratorium
experimental with five treatments namely: TO =
Tris aminomethane + 20% egg yolk; T1 = CEP-2 +
10% egg yolk; T2 = CEP-2 (Non BSA) + 10% egg
yolk; T3 = CEP-2 (Non BSA) + 15% soya bhean
extract; T4 = CEP-2 + 15% soya bean extract and
each treatment was replicated 10 times. Parameter
measured were motility percentage, viability and
spermatozoa percentage with good integrity. The
spermatozoa quality observations were carried out
from the first to the tenth day.

CEP-2 Dilution Preparation

Dilution materials were prepared by several steps
as follow: (1) weight 15 mmol/l NaCl, 42.9 mmol/I
citric acid, 4 mmol/l MgCl»(H20). 11.9 mmol/l
NaHCO3, 8 mmol/l NaH2PO4, 20 mmol/l KH;POs,
55mmol/l fructosa, 1 g/l sorbitol, 133.7 mmol/l
BSA, 2 g/l tris, 0.05 NaH2PO4, 20 mmol/l KH2POQO4,
55 ml mmol/l fructosa, 1 g/l sorbitol, 133.7 mmol/l
BSA, 2 g/l tris, 0.05 g/l gentamicin Verberckmous
et al (2004). Furthermore, CEP — 2 dilution were
added with egg yolk or soya bean extract according
to each treatment [8] .

Semen  Collection and Semen  Quality
Assessments

Bull was cleaned thoroughly at all belly parts and
preputium before semen collection was conducted
and collection was carried out using artificial
vagina. Sperm motility evaluation was subjectively
conducted by dropping semen in a covered glass
object, and observed under a light microscope at
400 x magnification. Motile spermatozoa were
indicated by a forward movement compared to the
one that stand still without movement and the
results were presented as percentage [9,10,11].
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Sperm viability percentage test was carried out
individually by dropping one drop of fresh semen
on an object glass and then added with one drop of
eosin — negrosin. Moreover, this mixture was
subsequently examine using a light microscope at
400 x magnification. Dead spermatozoa were
indicated by red color (absorbed color) and live
sperm had no color (transparant). Thus, the
percentage of sperm viability was done by finding
the proportion of viable sperms and observed
sperms [9,12].
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- .-y - —- F 7 'hl age - _g=
%Viability/alive= “m°:s::m‘:;z§:§;::2:°;°“ x 100% Table 1. Average volume, motility, viability,
sperm membrane integrity and concentration
semen evaluation just after collected using

Sperm concentration was evaluated  using artificial vagina on the Indonesian Peranakan

Haemocytometer according to Ax et al (2008) [9]. Ongole bull
Semen was absorbed using erythrocyte pipette to Parameter Means + SD
level 0.5 and add 3% of NaCl to level 101. The Volume (ml) 7.10+1.68
pipette was then shaked to homogenize semen and Motility (%) 65.50+1.58
NaCl. One to two drops of this mixture were Viability (%) 78.18+12.25
discarded and then dropped into a covered glass
object. The number of spermatozoa was manually Sperms with good 75.52+12.66
calculated using a light microscope at 400 membrane integrity (%)
magnifications. Sperm concentration 524.10+428.67
(108/ml)
Hypoosmotic Swelling Test (HOST) was used to
measure sperm membrane integrity adopted from The preliminary evaluation showed that fresh
Correa et al (1997) [13] and Susilawati (2011) [12] semen used in the experiment had good quality.
as follow: 1 ml of hypoosmotic125 mOsmol were Table 1 shows that semen volume was 7 ml and
added with 0.1 ml spermatozoa sample and then this could be classified as normal category based on
incubated at 37°C for 30 minutes. This mixture was Maud et al (2012) [15] who stated that a normal
examined under a light microscope at 400 semen volume for local cattle ranged between 3
magnification. Sperm with good membrane and 7 ml/ejaculate. The sperm volume differences
integrity had a circled tail, while damage sperm had were affected by several factors such as cattle age,
a straight tail. The results were presented as feed and species, the frequency sperm collection
percentage. [9] and testis size [16]. Another findings showed
Semen Dilution that the motile sperm was 65.50 + 1.58% and this
Fresh semen was diluted with the treated dilution was normal based on Garner and Hafez (2008) [17]
which was already prepared previously. Dilution and Michael et al (2010) [18] who mentioned that
was gradually conducted by mixing semen and the minimum standard of motile sperm was 60 —
dilution materials and then shaked slowly to 65%. With regards to sperm viability, the study
homogenize it. The sperm concentration in each observed that the number of viable sperms was
treatment was 100 millions/ml. The tubes 78.18 + 12.25%. This result is not in agreement
containing semen were then put in a water bath with Cooper et al (2006) [19] and Gunalp et al
before placing it into a refrigerator, and then put it (2001) [20] who found that average sperm viability
into a water jacket until the temperature dropped was 89%. The quality of sperm membrane relates
gradually from 30°C to 5°C in 1 hour [9]. to sperm motility and viability. The study found
that sperms with good membrane integrity was
Data Analysis 75.52+12.66%. Another result found that fresh
This study applied a randomized block design semen concentration was 524.10+428.67 x10°, and
(RBD) which consisted of 5 treatments and each it was considered as normal category. In daily
treatment was replicated 10 times. If there were basis, bulls can produce approximately 3.2-6.7
significant effect (P<0.01) among the variables the (109 spermatozoa [12]. By considering these
analysis were then continued by Duncan Multiple results, the experiment could be continued to
Range test [14]. further process.
RESULTS AND DISCUSSION: Individual Mortality, Viability and Sperm
Semen Quality before Treatment Membrane Integrity Percentage During Cooling
The fresh sperm quality of Peranakan Ongole bull Storage
include sperm volume, sperm motility percentage, The study found that the percentage of motile
sperm  viability percentage, sperm membrane sperm of Peranakan Ongole bull in different
integrity and sperm concentration is presented in dilution had a highly significant difference
Table 1. (P<0.01) as shown in Table 2.
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Table 2. Average individual sperm motility of the Indonesian Peranakan Ongole bull during cooling

process
Storage time Treatments
(days) TO T1 T2 T3 T4
1 66.25¢ 66.75% 66.75% 63.252 64.00%
2 65.250c 64.00°° 63.50% 60.002 61.50%
3 64.25% 62.75% 62.00° 53.802 58.75P
4 61.50¢ 57.50% 56.75¢ 46.002 50.50°
5 57.25¢ 5100« 48.50" 39.50? 43.25%
6 53.75¢ 47.00% 43.50¢ 32.25? 35.50%
7 49.25 40.25 35.25 21.50 30.00
8 457 34.25 31.00 16.00 21.2°
9 38.50¢ 22.00% 19.25b¢ 6.75% 9.00%
10 30.00¢ 12.25b¢ 9.50% 3.002 5.00%

Information: Notations which are different in same column were highly significant different at P<0.01.

Table 2 discovers that addition of tris amino
methane with 20% of egg yolk provided the best
individual sperm motility up to seventh day, and
this was still beyond the standard (45.73%) for
artificial insemination purposes. The statistical
analysis showed a highly significant different
(P<0.01) at the first up to ninth day of cooling
storage. This indicated that citric acid and fructose
in tris aminomethane + 20% of egg yolk had a
function to maintain sperm motility percentage.
Whereas, the results showed no significant
difference (P >0.05) during the ninth and tenth day
of cooling storage. Barrios et al (2005) [21] argues
that Low Density Lipoprotein (LDL) fraction
especially phospholipids which already existed in
egg yolk were effective component in preventing
motile sperms from cold shock. The statistical
analysis indicated that CEP — 2 + 15% of soya bean

extract treatment had a lower result compared to
other treatments. This is because the longer the
duration of the cooling storage the lower the motile
sperms [22].

As discovered by Schulze et al (2013) [23], type of
tris-egg yolk dilution materials at the optimum
declining temperature rate had the highest sperm
motility percentage compared to other type of
dilution materials. This was due to the formation of
intracellular ice crystal on tris — egg yolk dilution
material during cooling storage created smoother
texture and prevented cell. Whereas, the formation
of intracellular ice crystal on soya bean and egg
yolk dilution materials had a rough texture and
could damage sperm cell [25] . Table 3 presents the
number of viable sperms of the Indonesian
Peranakan Ongole bull during cooling process.

Table 3. Average sperm viability percentage of the Indonesian Peranakan Ongole bull during cooling

process
Storage time Treatment
(days) TO T1 T2 T3 T4
1 90.05° 88.75% 88.10% 85.35% 87.30°
2 87 95t 86.55¢ 85.35 82.80 84.35%
3 86.30 84.85¢ 83.90¢ 79.85¢ 83.15
4 85.20 83.35 82.20% 77.55 81.45b
5 83.00¢ 80.85" 79.40 74,70 78.95P
6 80.60¢ 78.65 77.35% 72.05¢ 75.95b
7 78.05¢ 75.60% 73.95 68.00° 72.10°
8 75.05¢ 70.45¢ 67.65% 59.75 64.75%
9 70.75¢ 65.05¢ 62.65¢ 51.60% 55,554
10 62.60° 53,70 51.05b 43.207 46.75%

Information: Notation which are different in same column showed a highly significant different (P<0.01).
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Viable sperm are one of most important indicator to
determine spermatozoa quality during dilution. The
study found that the tenth day of cooling storage
resulted the highest viable sperms in tris amino
methane + 20% of egg yolk (49.25%) followed by
CEP -2 + 10% of egg yolk (40.00%), CEP — 2
(Non BSA) + 10% of egg yolk (37.25%) and CEP
— 2 + 15% of soya bean extract (32.95%)
respectively. Whereas, the lowest viable sperm
(29.05%) was found in CEP — 2 (Non BSA) + 15%
of soya bean extract during cooling process. The
decreasing number of viable sperms was due to the
inconsistent temperature changes during storage
time as a result of activities when opening and
closing the refrigerator through the observation.
Lopez et al (2012) [26] stated that viable sperm
changes could occur during storage and decreased
gradually. Sperm metabolism then produced lactic
acid that became one of inhibitor factors which
could decrease sperm viability.
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The best sperm viability percentage was found on
tris amino methane + 20% of egg yolk treatment
which could maintain sperm plasma membrane
compared to other treatments. This result indicated
that sperm viability percentage during cooling
storage was highly significant different (P<0.01).
This study reaffirmed previous study conducted by
Sildivane et al (2013) [27] in which the addition of
20% of egg yolk into tris amino methane dilution
material could maintain bull sperm viability during
cooling process with highly significant different
results (P<0.01).

The best spermatozoa membrane integrity
percentage

Hypoosmotic Swelling Test (HOST) was used to
find out the best sperm membrane integrity
percentage as shown in Table 4.

Table 4. Average sperm membrane integrity percentage of the Indonesian Peranakan Ongole bull during
cooling process

Storage time (days) Treatment
T0 T1 T2 T3 T4
1 87.55¢ 86.45 85.40 82.90? 84.70°
2 85.35% 83.70% 83.20" 80.90? 82.35%
3 84,15 82.15 81.35% 77.65% 79.30%
4 81.85% 79.40% 78.95b¢ 75.25% 77.05%
5 79.90% 77.55b¢ 76.60°° 73.302 75.45%
6 78.15% 75.35%¢ 73.90%¢ 70.252 72.50%
7 75.70¢ 71.70¢ 70.30%¢ 67.102 69.50%
8 72.40% 67.35% 66.40°° 58.05% 61.75%®
9 67.904 62.70% 60.10°¢ 50.40? 54.35%®
10 64.45¢ 54,50 52.35" 44,502 47.80%

Information: Notation which are different in same column showed a highly significant different (P<0.01).

Table 4 presents the highest percentage of sperm membrane integrity cool stored at the first up to tenth day was observed at treatment with
tris aminomethane + 20% egg yolk around 42.70%, followed by treatment with CEP-2 + 10% egg yolk around 34.95%, CEP — 2 +10%
(Non BSA) egg yolk around 33.10%, CEP-2 + 15% soya bean extract around 31.45% respectively. Whereas the lowest number of sperm
membrane integrity (29.45%) was found on CEP-2 + 15% (Non BSA) of soya bean extract. Enciso et al (2011)[28] found that incapable
nutrition needed by spermatozoa in the dilution material could not stimulate the sperm membrane integrity, and hence decreased the sperm
quality. Figure 1 shows sperm in various conditions. Firstly, the figure shows that motile sperms have a good membrane as shown in Figure
1A. Secondly, Figure 1B shows abnormal sperms with straight tail.

- o

Figl: Observation result of ongole filial bull sperm integrity plasma membrane percentage with curled
tail i.e. good membrane integrity (A) and spermatozoa with straight tail indicated as bad membrane
integrity (B) using light microscope at 1000 X magnification.
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These figures indicated that a proper dilution
material selection strongly very affected sperm
membrane integrity. The addition of tris amino
methane + egg yolk therefore showed the better
capability to maintain sperm membrane integrity
and permeability, and thus, could reduce membrane
cell damage caused by osmotic pressure [29].
Forouzanfar et al (2010) [30] reported that
lipoprotein and lecithin in egg yolk played
important role in maintaining and protecting sperm
membrane integrity. Furthermore, egg yolk could
act as cryoprotectant and protect sperm acrosome
from damage [31]. Also, glucose in egg yolk
provide  viscosity which  could maintain
spermatozoa life [32]. Moreover, cryoprotectants
e.g. low density lipoprotein and hyaluronidase
actively act in cryopreservation process [33].
Phospholipids and lecithin in egg yolk have
functions to protect sperm membrane, maintain
membrane integrity and protect the cell from its
environment [34], hence extracellular matrix
deformation and ion regulation system changes in
sperm membrane were minimized. Therefore,
calcium ion influx could be neutralized by a good
and functional membrane. This was supported by
previous research conducted by Sharafi et al (2009)
[35] in which lecithin could maintain and protect
sperm membrane integrity. Besides, lecithin also
consisted of fatty acid glycerol, phosphate acid and
choline which had a function to develop membrane
metabolism structure [31]. The increasing sperm
membrane integrity function will then increase
substrate absorption on spermatozoa which could
promote its motility [36].

CONCLUSION:

Tris amino methane + 20% of egg yolk was better
than CEP-2 basic dilution materials to maintain
sperm motility, viability and membrane integrity of
Indonesian Peranakan Ongole bull during 7 days of
cooling process.
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