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Abstract  Original Research Article 
 

This study was conducted to evaluate the use of swim up methods in vitro fertilization on buffalo oocytes. Buffalo 

epididymis cauda was sexed with 3 sexing treatments P1 (1 hour), P2 (2 hours) and P3 (3 hours) in Co2 incubator 5%. 

Oocyte fertilized in vitro with Cauda Epididymal Sperm in each treatment. The results showed that the fertilization 

rate of cauda epididymal sperm after swim up showed very significant differences (P <0.01) in P2 treatment with a 2-

hour swim-up incubation duration in Co2 incubator 5% with a value of 95,222 ± 3.71%. 2 cell division rates showed 

very significant differences (P <0.01) in P2 treatment with a value of 88.97 ± 5.54 and not significantly different in the 

development of 8 cells (P> 0.05). It can be concluded that the swim up method has an effect on the level of 

fertilization and development of oocytes to 2 cells and there has been a decrease in development at the level of 8 cells 

in buffalo oocytes in vitro. 
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INTRODUCTION 
Rescue genetic material from male buffalo 

cattle that have died or cut can be done with the use of 

spermatozoa collected from the cauda epididymal these 

animals [1]. Collection and cryopreservation of 

spermatozoa from the cauda epididymis may be one 

way of saving genetic material from animals that have 

died. Cauda epididymal spermatozoa collection origin 

from a slaughterhouse is a quick and inexpensive 

alternative and cauda epdidymal have live sperm count 

high enough [2].  

 

Cauda epididymal sperm motility, plasma 

membrane integrity are not different from ejaculated 

spermatozoa from either before or after dikriopreservasi 

[3] and still have the ability to fertilize oocytes in vitro 

and produce offspring [4, 5]. The cauda epididymal 

spermatozoa are competent of fertilizing egg cells in 

vitro as is done with red deer [6] and horses [7]. In vitro 

fertilization ability of cauda epididymal spermatozoa 

after storage cryopreservation such as cows [8] which 

showed its ability to produce embryos in vitro using 

sperm collected from the cauda epididymal and stored 

at 5°C. [9] Blash et al. reported in goats, 

cryopreservation of spermatozoa collected from the 

cauda epididymis were able to fertilize oocytes in vitro 

by 40% with the cleavage and 6% developed into 

blastocysts. 

 

Motility of spermatozoa is an important 

parameter in the fertilization ability of sperm and 

increase the ability of sperm to penetrate the pellucida 

zone of the oocyte [10]. Accordingly a method for 

separating living spermatozoa is needed to increase the 

percentage of motile spermatozoa. Various methods of 

spermatozoa selection were carried out to improve the 

motility of spermatozoa in in vitro fertilization, one of 

which was by using the swim up method. Swim up is a 

cheap and easy method to implement [11] where this 

method selects high motility spermatozoa that can reach 

the media surface after incubation [12]. Swim up 

method is done to separate motile spermatozoa from 

which no motile spermatozoa or die, and initiated 

capacitation [13]. In sheep [14] reported the swim up 

method was able to select live spermatozoa and those 

who did not experience apoptosis. Based on this, the 

swim up method was carried out in the process of 

preparing spermatozoa before fertilization by cutting 

spermatozoa from the cauda epididymal of swamp 

buffalo. The application of the swim up method is 

expected to be one method to improve the ability of in 

vitro fertilization of spermatozoa from swamp buffalo 

cauda epididymal. 
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RESEARCH MATERIALS AND 

METHOD 
 

Oocyte collection and maturation in vitro on the first 

day 

Ovaries of buffalo livestock are obtained from 

slaughterhouses. Oocytes are collected by slicing the 

ovary cortex using a micro blade. Oocyte collection was 

carried out using a Phosphate Buffer Solution (PBS) 

and supplemented with 0.3% of serum which was first 

calibrated in a 5% Co2 incubator. The oocytes used are 

oocytes with homogeneous cytoplasm and have more 

than a few layers of compact cumulus cells. 

Furthermore oocytes are matured in TCM-199 media 

(Sigma, USA) supplemented with 0.3% serum, 10 μg / 

mL Follicle Stimulating Hormone (FSH; Teikokuzoki, 

Tokyo, Japan), and 50 μg / mL gentamycin (Sigma-

Aldrich. St. Louis, MO, USA). Oocyte maturation was 

carried out in a maturation medium in the form of a 

drop of 100 μL for 10-15 oocytes and protected with 

mineral oil (Sigma-Aldrich. St. Louis, MO, USA) in a 

Co2 incubator of 5%, at a temperature of 38-39 ° C for 

24 hours. 

  

Collection and processing of spermatozoa on the 

second day 

Testicles and epididymis of swamp buffalo 

were obtained from slaughterhouses (RPH) in the city 

of Padang. The testicles and epididymis were collected 

at the time of buffalo slaughter at around 04.00 in the 

morning, and then transported to the laboratory, 

Andalas University. Then the spermatozoa are collected 

around 7:00 a.m. The epididymis is separated from the 

testis and rinsed with physiological NaCl solution 

(0.9% NaCl). Spermatozoa are collected by a 

combination of slicing, rinsing, and pressing (rinse-

press) techniques on each tissue of the cauda 

epididymis [15] using physiological Na Cl solution. 

Before rinsing-press with physiological NaCl solution, 

spermatozoa are aspirated by an erythrocyte pipette to 

calculate its concentration.  

 

Collected spermatozoa are divided into three 

test tubes with the same volume and concentration. 

Spermatozoa is extender with: 80% Tris base extender 

+ 20% egg yolk The composition of the Tris base 

extender consists of: 3.87 g Tris (hydroxymethyl) 

aminomethane, 2.17 g citric acid, and 1.56 g fructose 

dissolved with aquabestilate until it reaches volume of 

100 ml, then penicillin and streptomycin were added as 

much as 1,000 IU per milliliter of extender. 

Spermatozoa are diluted to reach a concentration of 15 

million motile spermatozoa per milliliter. Furthermore 

sealed test tube is then inserted into a beaker containing 

water and put in a 5% Co2 incubator with a temperature 

of around 38-39°C as a treatment that is 1 hour of 

control treatment, 2 hours of second treatment and 3 

hours of third treatment. The purpose of the incubation 

treatment at 38-39°C was to obtain motile spermatozoa 

from the swim-up process. 

 

In vitro fertilization 

Preparation of spermatozoa for fertilization is 

carried out by swim up according to the treatment for a 

long swim-up time of 1 hour, 2 hours and 3 hours. 

Spermatozoa which have been carried out by the swim 

up process are taken 100 µl of the upper fraction using 

micropippets and are inserted into the TALP media 

(Tyrode Albumin Lactate Pyruvate) which is 

supplemented with glucose and serum. Matured oocytes 

are inserted into spermatozoa drop and incubated for 

12-14 hours in CO2 incubator (5%) on temperature 

(39°C). 

 

Variables observed 

• The percentage of fertilized buffalo oocytes is 

indicated by the emergence of the 2nd polar body 

• Percentage of oocyte development to 2 cells 

• Percentage of oocyte development to 8 cells 

 

Data analysis 

The design used in this study was Randomized 

Block Design (RBD) with 3 treatments and 6 

replications as a group (days). Data were analyzed 

statistically using analysis of variance (Analysis of 

Variance / ANOVA) [16]. 

 

RESULT AND DISCUSSION 
 

Percentage of fertilized using the sperm swim-up 

methods 

Evaluation of the growth oocyte nucleus after 

in vitro fertilization is done by preparation of 

pronucleus (PN) formation, and fertilized oocytes are 

characterized by the formation of two pronucleus 

(2PN). The level of buffalo oocyte fertilization using 

cauda epididymal sperm that received swim-up P1 (1 

hour), P2 (2 hours) and P3 (3 hours) treatment showed 

the results of fertilized percentage as shown in Table 1. 

 
Table-1: Percentage of oocytes fertilized using the sperm swim-up methods 

Treatment Mean and Standard Deviation 

P1 

P2 

P3 

84.550±2.36a 

95.222±3.71b 

92.998±4.23c 

Note: different superscrib of abc shows significance difference (P<0.01) 

 

The results of the study in Table 1 show that 

spermatozoa originating from the cauda epididymal 

with swim-up treatment before fertilization showed a 

very significant difference (P <0.01) in treatment P2 
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with a 2-hour swim-up incubation duration in 5% co2 

incubator with a value of 95.222 ± 3.71. Fertilization 

rates in this study were supported by the results of a 

study by Harissatria and Hendri [17], which was 

88.98% in fertilizing buffalo oocytes. This is because 

the 2-hour swim-up is a good time for spermatozoa to 

carry out the process of capacitation and maturation 

while separating motile spermatozoa or do not. The 

more mature the spermatozoa, the higher the ability of 

the spermatozoa to fertilize the oocyte.  

 

At 2 hours the swim-up of spermatozoa is 

good for selecting motile spermatozoa and is able to 

fertilize the oocytes. Swim up method is one of the 

techniques of separation of spermatozoa based on the 

movement of motile spermatozoa towards the surface of 

the media after incubation. Mechanical separation of 

semen plasma or cryoprotectant and separation of 

motile spermatozoa that are not motile can be done to 

improve the ability of spermatozoa in vitro fertilization 

[11].  

 

From the results of the study, it was shown that 

in vitro the various treatments were good because they 

were able to fertilize oocytes more than 80% and 

indicated that spermatozoa from the cauda epididymal 

originated good enough to fertilize the oocytes in vitro. 

This is consistent with the statement [3,18] that 

spermatozoa originating from the cauda epididymal 

have motility, plasma membrane integrity and 

morphology that are not different spermatozoa from 

ejaculation. Spermatozoa from the cauda epididymal 

have the ability to fertilize oocytes as well as 

spermatozoa from ejaculate [19]. This is because the 

spermatozoa found in the cauda section have passed the 

ripening process in the head and corpus epididymal and 

already have the same motility as spermatozoa from 

ejaculate [20]. 

 

Percentage of oocyte development to 2 cells 

Evaluation of oocyte development to 2 cell 

after in vitro fertilization is done by observing 

cytoplasmic division into two parts. The level of 

division of buffalo oocytes to two cells using cauda 

epididymal spermatozoa that received swim-up P1 (1 

hour), P2 (2 hours) and P3 (3 hours) treatment showed 

the percentage percentage results as shown in Table 2. 

 
Table-2: Percentage of oocyte development to 2 cells using the sperm swim-up methodes 

Treatment Mean and Standard Deviation 

P1 

P2 

P3 

70.96±10.78a 

88.97±5.54b 

84.69±4.69c 

Note: different superscrib of abc shows significance difference (P<0.01) 

 

The results of the study in Table 2 show that 

the oocytes to divide up to 2 cells with swim-up 

spermatozoa showed very significant differences (P 

<0.01) in P2 treatment with a value of 88.97 ± 5.54. 

This indicates that the higher the percentage of oocytes 

successfully fertilized, the higher the number and level 

of cell division. The use of appropriate culture media 

will have a good impact on growth of embryo. This is 

consistent with the statement of Meirelles et al. [21] and 

Nedambale et al. [22] that earlier embryos to growth 

have greater potential to divide. This is due to the 

nature inherited by the cytoplasm and correlates with 

the maternal zygote transition function [21].  

 

In this study the count of embryos splitting 

more and the 2-hour swim-up treatment time in 

incubator co2 (5%) compared to 1 and 3 hours of swim-

up. This indicates that the culture of post-fertilization 

embryos is the most important period to be observed 

because it determines the speed of cleavage [23, 22] and 

embryo quality [24]. 

 

Percentage of oocyte development to 8 cells 

Evaluation of oocyte development to 8 cells 

after in vitro fertilization is done by improving 

cytoplasmic division into 8 sections. The level of 

division of buffalo oocytes to 8 cells using cauda 

epididymal sperm that received swim-up P1 (1 hour), 

P2 (2 hours) and P3 (3 hours) treatment showed the 

percentage percentage results as shown in Table 2. 

 
Table-3: Percentage of oocyte Development to 8 cells using the sperm swim-up methodes 

Treatment Mean and Standard Deviation 

P1 

P2 

P3 

20.27±9.89 

21.12±4.36 

16.84±7.13 

 

The low number of embryo development 

obtained is caused by several factors, including the 

quality of different oocytes [25, 26] and the culture 

system used [23, 22, 27, 28, 21] reported that laboratory 

averages lost 60-70% of the ability of oocytes 

successfully fertilized to growth into embryos. This is 

due to the oocytes used for in vitro embryo production 

collected from the ovaries which generally come from 

different individuals, resulting in variations in the 

ability to growth into further embryos. Accordingly it is 

necessary to have a more accurate ability of oocyte 

selection techniques so as to produce good quality 
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embryos in order to be able to activate genomes to 

support their development and survival [21].  

 

The success of the growth of fertilized oocytes 

is determined based on their ability to divide and 

continue to growth the next stage. At the beginning of 

embryo development is supported by the availability of 

mRNA and transcription activities by the maternal 

before genomic activation begins [25]. Goeseels and 

Panich state that genome activation in embryos begins 

at 8-16 cell division while [21] Meirelles et al. states 

that genomic activation begins in stage 8 cells. Elder 

and Dale [29] add that the synthesis of new proteins as 

markers of the initiation of genomic activation in the 

embryo occurs at the division of 4-8 cells. The 

transition from maternal to embryo is characterized by 

active transcription by the embryo genome because 

maternal mRNA and proteins stored in oocytes are 

degraded [30, 31].  

 

If there is a failure of the process, it can inhibit 

gene expression so that the embryo is unable to 

experience further division [32]. During the transition 

period, the nucleus programs the activation of the 

transcription process by the genome of the embryo that 

has previously inactivated. The success of genome 

activation is characterized by the ability of the embryo 

to transcribe mRNA and is no longer dependent on 

maternal genomes [31]. Referring to the description, the 

results showed that the percentage of embryos that were 

able to pass the developmental blockade (8 cell 

division) showed no significant difference (P> 0.05) in 

three swim-up treatments. The data shows that only 

about 16-20% of embryos are able to pass the 

development blockade of the entire embryo that 

successfully divides so that it is expected to develop to 

stage 32 cells (morula). 

 

CONCLUSION 
Based on the results of this study concluded 

that sperm swim up sexing method has the ability to 

support the fertilization and embryo development until 

2 cells but no effect on embryo development up to 8 

cells. As a suggestion, further research is needed to 

evaluate the accuracy of the sex of embryos produced in 

vitro using sperm sexing X and Y. 
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