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Abstract. The purpose of this study is to determine the quality of epididymis spermatozoa of
buffalo after preservation with TALP media by adding serum with different level. The method
used in this study is the experimental method and the design used is a randomized block design
(RBD) with 3 treatment by adding bovine serum (0%, 5%, and 10%) and there are 6 replications
as a group (repetition in the form of days). The result showed that the addition of serum into
TALP diluent had a significant effect (P=0, 05) on the percentage of the motility of cauda
epididymis spermatozoa of swamp buffalo after preservation which was 73, 33 in P2 10% serum
and the viability is 79,167 + 2,04 on P2 10%. This can be used as an indicator that the serum is
effective in protecting spermatozoa from damages during the cryopreservation process, so by
that, 1t would improve the quality of cauda epididymal spermatozoa of swamp buffalo. While
the percentages of abnormality of cauda epididymis spermatozoa of swamp buffalo after
preservation did not have a significant effect (P=0, 05). Based on the result of this study it can
be concluded that the addition of 5% serum and 10% addition of egg yolk and 5% addition of
glycerol will improve the quality of metility and viability and had no adverse effect on
abnormalities after the preservation process at low temperature.

1. Introduction

The effort made to avoid the loss of genetic material from many of swamp buffalo are slaughtered in
abattoirs is to save genetic material from these animals, so it can be used again through the technological
application. Rescue of genetic material for the preservation of germplasm from dead or cut livestock
can be done with the help of reproductive techniques that have developed a lot, including in male animal
with the use of spermatozoa originating from the epididymis [1]; [2]. Spermatozoa that came from
cauda epididymis have the ability to fertilize oocyte as well as ejaculated spermatozoa [3].

According to Ref. [4] in the process of cement preservation at low temperature (generally at
temperature 3-5°C and -196°C) will damage the spermatozoa because of the effect of cold shock that
can damage the membrane of the cell plasma and result in the death of spermatozoa. To minimalize the
damage to the membrane of the cell plasma because of the cold shock, the effort that can be done is by
add certaingubstances into cement diluents [5]. These substances are known as cryoprotectants such as
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glycerol (intracellular cryoprotectant) and other types of sugar (extracellular cryoprotectants) [6] that
can be used during cryopreservation process and cement preservation at 3-5°C.

In the process of cryopreservation of cement, due to the low-temperature treatment (-196°C) will
crystallization the cement and change the concentration of intracellular electrolytes that cause damages
to spermatozoa cell. Choosing the right type of diluent is an alternative way to decrease damage due to
the freezing process. Diluent that has been commonly used in the cryopreservation process of cement
and is widely known are skim milk diluents, fresh milk, tris, citrate, lactose but the of TALP (Tyrode
Albumin Sodium Lactate Sodium Pyruvate) has never been tested on swamp buffalo cauda epididymis
spermatozoa as diluent but it is often used at in vitro fertilization media.

This TALP medium has a complete chemical composition such as NaCl, KCL, CaCL, MgCL,
NaH,PO,, NaHCOs, Hepes, Pyruvate Acyd, Gentamicin, Caffeine . While serum function can improve
the quality of spermatozoa as stated by Ref. [7] plasma or blood serum contains a lot of glucose, fat,
non-protein substance, nitrogen, enzymes, hormones, vitamins and pigments. The plasma protein
consists of 90% water and 10% solid. This solid material consists of 7% protein which includes
antibodies, phospholipid-cholesterol, glucose , enzymes while inorganic ingredients, not proteins consist
of P, Na, Ca, K, Mg, Fe, and HCO;. With the advantage of TALP media for spermatozoa into the
fertilization process, it is necessary to combine the TALP media with the addition of serum.

The solution that can improve the quality of spermatozoa is by use TALP diluents media with the
addition of fresh milk serum at the time of estrus. The advantage that can be obtained from this TALP
medium is because it has a complete chemical composition such as NaCl, KCL, CaCL, MgCL,
NaH,PO,, NaHCOj3, Hepes, Pyruvate acid, Gentamicin, Caffeine. While serum function can improve
the quality of spermatozoa as stated by Ref. [7] plasma or blood serum contains a lot of glucose, fat,
non-protein substance, nitrogen, enzymes, hormones, vitamins and pigments. The plasma protein
consists of 90% water and 10% solid. This solid material consists of 7% protein which includes
antibodies, phospholipid-cholesterol, glucose, enzymes while inorganic ingredients, not proteins consist
of P, Na, Ca, K, Mg, Fe, and HCO;.

The addition of serum in the diluent of spermatozoa cauda buffalo epididmis can improve !e
quality of life percentage and reduce spermatozoa abnormalities [8]. Based on this description, the
purpose of this study was to determine the quality of buffalo epididymal cauda spermatozoa in TALP
diluents after preservation at 5 °C.

2. Material and Method

Testicles with epididymis of swamp buffalo were taken from abattoirs i the Padang City. The
epididymis is separated from the testis then cleaned and put into a glass tube that has been filled with a
physiological NaCl solution and taken to the laboratory under ambient temperature conditions. After
arriving in the laboratory the scrotal skin and tunica vaginalis were incised and the testicle was handled
as aseptically as possible after removal, spermatozoa will be collected from the cauda epididymis by
making incisions using sterile scissors then rinsing them with a 4 ml physiological NaCl solution [9]).

The collection of spermatozoa was divided into four test tubes of the same volume, then
centrifuged at 3000 rpm for 30 minutes. Discarded supernatants and sediment (spermatozoa) were
diluted again with TALP diluents at a concentration of 100 million motile spermatozoa per 0,25 ml. The
diluents treatments tested were: P1 which contains TALP diluents containing 20% egg volk, 5% glycerol
and 0% serum. P2 which contains TALP diluents containing 20% egg volk, 5% glycerol and 5% serum.
P3 which contains 10% egg yolks, 5% glycerol and 10% serum.

Diluted spermatozoa are packaged in a mini straw (0,25 ml) and then calibrated in the refrigerator
at 3-50C for three hours. After equilibration, the spermatozoa is frozen by placing the straw 10 cm
above the surface of liquid nitrogen temperature around — 130°C) for 15 minutes. Then the straw is put
into the liquid nitrogen container (temperature around -196°C). After being stored for 1 hour, each straw
treatment in thawing by entering into 37°C temperature water in a water bath for 30 seconds to evaluate
the quality of spermatozoa.

2.1. Evaluation of the quality spermatozoa microscopic
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The quality of spermatozoa evaluated after treatment was the percentage of motile spermatozoa, live
spermatozoa, and abnormalities. The percentage of motile spermatozoa is the percentage of progressive
moving spermatozoa, determined subjectively at eight different visual fields with a light microscope
magnifying 400 x. The number is given a range between 0% and 100% with a 5% scale. The percentage
of living spermatozoa is determined by using 2% eosin B coloring [10]. Living spermatozoa are marked
by a white head, while the death spermatozoa are marked by a redhead. At least 200 of spermatozoa
were evaluated by a light microscope with 400x magnification. The percentage of abnormal
spermatozoa was evaluated by preparations used to evaluate the percentage of life spermatozoa.

@2. Analysis of Data

Data were analyzed by analysis of variance in the form of a randomized block design with three
treatments and six replications as a group (sampling day). The difference between treatments was tested
with the smallest real difference test [11].

3. Result and Discussion
The quality of epididymal caudagpermatozoa which includes the percentage of motility, life percentage

and percentage of abnormalities can be seen in Table 1.

Table 1. Quality of buffalo epididymic cauda spermatozoa in serum addition treatment after

equilibration
Parameter Serum Treatment (%)
0 5 10
Motility (%) 68.6742.94° 70.33+0.81° 73.3342.58
Viability (%) 74.167+2.04° 77.333+1.96° 79.167+2.04°
Abnormality (%) 19.33£1.03 19.03£1.06 19.00+1.41

The results showed that adding a serum to TALP diluents had a significant !ffect (P=0,05) both
on the percentage of motility and viability from epididymis spermatozoa of swamp buffalo after
cryopreservation. This can be used as an indicator that the serum has effectively protecting spermatozoa
from damages during the cryopreservation process so that it can improve the quality of epididymis
spermatozoa from swamp buffalo. The result of motility and viability from this research is higher from
Haris ef al research [8] that the motility is 51,80+6,90% and the viability is 64.60+5.54%. The
increasing of motility and viability percentage on this research caused by adding serum into TALP media
that can use as protein resource in diluent media by the spermatozoa, The serum has various essential
components such as protein, hormones, growth factors, minerals and lipids [12];[13]. Many studies
state that serum plays an important role in fertilization media in vitro. The supplementation serum in
maturation media aims to increase the maturation rate. Various types of serum can be used as
supplementation material in maturation media of sheep a goat oocytes liked; fetal bovine serum (FBS)
[14];[15], estrus sheep serum (EES) [15]; [16]. Sheep serum (SE) [17], Pregnant Sheep Serum, (PSS)
[16], fetal serum calf (FCS) [18]:[19] and serum estrus goat(EGS) [20].

The composition or ingredients contained in the serum very depends on the time at which the
blood sample is taken for its research, wethers it is not estrus, estrus or pregnant, The serum used in this
research is taken during estrus will give a good response because serum contains hormones and other
potential growth factors [21].

Furthermore, the high percentages of motility and viability in this research were caused by the
addition of 20% egg yolk and 5% glycerol in TALP media. With the presence of egg yolk in diluent
media as much as 20% will help spermatozoa to get food and energy sources to maintain motility and
viability. Then, with the addition of 5% glycerol, it will able to protect the spermatozoa from cold shock
during cryopreservation and as cryoprotectant intracellular,

This result same with the opinion of Ref. [22] that the addition of glycerol until 6% into Tris
diluent is able to provide protection against damages for cement. Furthemore Ref. [22], the effect Tris
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diluent is to maintaining the balance of intracellular and extracellular electrolytes so by that the
biochemical processes that in spermatozoa cells continue and reduce excessive spermatozoa cell death.
One of the adverse effects is cold shock where the effect is the death of spermatozoa after thawing due
to the high contraction from cell wall lipoprotein.

Glycerol has another benefit which is to prevent dehydration because it has a strong water binding
capacity [10]. This will affect the vapor pressure so that the freezing point of the medium decreases,
consequently spermatozoa cells will have a longer chance to release water. Glycerol will provide
affective protection towards spermatozoa during the freezing process if the concentration in diluent
optimal.

The result of this research about the pFcentage of abnormality spermatozoa of cauda epididymis
from swamp buffalo after preservation did not have a significant effect (P=0, 05). The abnormalities
that found in cauda epididymis spermatozoa from swamp buffalo on this research are still in the normal
range and can be used for the next procedure because according to Ref. [23] the standard rate for
abnormal morphology is 10 until 25% will not give bad impact to fertility. Abnormalities can be
influenced by two factors, first from primary factors like age, condition of the body of the livestock and
the type of livestock itself, while secondary factor is related to the handling of the cement and the
technical error in the laboratory. Ref. [24] stated that the abnormality caused by secondary factors are
more in the form of the tail separation from the head due to the disconnection during preparation for
evaluation purpose. Ref. [25] state that lipid peroxidation will create structural damages that disturb
spermatozoa metabolism which results in dead spermatozoa.

Ref. [23] mentioned that if abnormalities more than 25% from one ejaculated spermatozoa,
fertility reduction cannot be anticipated. Mature spermatozoa inside epididymis and cytoplasmic droplet
move from proximal droplet to distal droplet and finally disappears before ejaculation [26]. According
to Ref. [26], primer abnormality have characteristic liked ahead to large (macrocephalic), the head too
small (microcephalic), a short head, flat, double head, double tail, bending, enlarging, piriformis or
abaxial linking at the base of the head and circular, broken or split tail which is a genetic factor of each
animal. Meanwhile, secondary abnormality includes broken tails, a head without tails, the middle
section that folds as aresult of treatment during the collection process and a factor in human error. Every
abnormal spermatozoon cannot fertilize the ovum, regardless of whether the abnormality occurs in the
seminiferous tubules in the epididymis. As long as the percentage of abnormal spermatozoa below 20%
of the cement sample, then the cement can still be used for insemination [10].

4.%unclusinn

Based on the result of this research it can be concluded that the addition of 5% serum and 10% serum
into TALP diluent with the addition of 20% of egg yolk and 5% glycerol will improve the quality of
motility and viability but does not have a significant effect on abnormalities after the preservation
process at low temperature.
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