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ABSTRAK

Beberapa teknik persiapan sperma, baik konvensional maupun advance sudah tersedia. Teknik advance mampu mengatasi
keterbatasan teknik konvensional. Saat ini, tidak semua klinik fertilitas di Indonesia mampu menyediakan teknik persiapan advance.
Beberapa teknik memerlukan peralatan mahal dan hanya bisa digunakan untuk injeksi sperma intracytoplasmic. Beberapa klinik
menggunakan prosedur yang dimodifikasi, yaitu density gradient centrifugation (DGC) dilanjutkan dengan metode swim up untuk
persiapan sperma yang akan digunakan dalam Teknologi reporduksi berbantu (TRB). Penelitian ini bertujuan untuk mengetahui
apakah density gradient centrifugation yang dimodifikasi, yaitu density gradient centrifugation diikuti oleh swim up, mampu
memberikan hasil lebih baik daripada density gradient centrifugation konvensional. Penelitian ini merupakan penelitian
eksperimental pre dan post test control group. Populasi adalah semua pria dewasa berusia 21-40 tahun dan sampel adalah pria
donor yang memenuhi kriteria inklusi selama masa penelitian. Besar sampel sebanyak delapan. Analisis sperma dilakukan sebelum
dan sesudah persiapan pada kelompok konvensional dan modifikasi. Digunakan analisis perbandingan deskriptif. Didapatkan
jumlah sperma motil yang dituai (NMSR) 7,9+5,5 juta/ejakulasi dan recovery rate (RR) 27,66+11,8%. RR lebih rendah
dibandingkan RR yang diperoleh metode DGC konvensional. RR lebih rendah karena sampel DGC yang dimodifikasi menjalani dua
langkah seleksi sementara DGC konvensional hanya satu langkah seleksi. Namun, sampel DGC konvensional harus disentrifugasi
dua kali sehingga sperma mengalami trauma lebih tinggi. RR yang rendah tidak mengecualikan kemungkinan menggunakan metode
ini, karena masih dalam batas yang dibutuhkan untuk semua TRB. Sebagai kesimpulan, metode persiapan DGC yang dimodifikasi
memperoleh NMSR dan RR yang lebih rendah, namun sperma yang diperoleh tetap dapat digunakan pada semua jenis TRB. (FMI
2017;53:196-198)

Kata kunci: Metode density gradient centrifugation yang dimodifikasi; recovery rate; jumlah sperma motil yang dituai

ABSTRACT

Some preparation techniques, either conventional or advanced, have been provided. Advanced technique may overcome the
limitations of conventional techniques. Recently, not all fertility clinics in Indonesia are able to provide advanced preparation
techniques. Some techniques require expensive equipments and can only be used for intracytoplasmic sperm injection (ICSI). Some
fertility clinics use a modified procedure, namely the combination of density gradient centrifugation with a swim-up method for the
preparation of the sperm to be used in ART. This study aimed to determine whether the modified density gradient centrifugation,
which is density gradient centrifugation followed by a swim-up, is able to yield better results than conventional density gradient
centrifugation. This study was a laboratory experimental pre and pos-test control group design. Population was all adult men aged
21-40 years old and the sampling unit was the man donor’s semen which fulfilled inclusion criterias, collected during the periode of
the study. Sample size was eight. Sperm analysis were done before and after preparation in conventional and modified group.
Descriptive comparation analysis have been used. This study obtained NMSR 7.9+5.5 million/ejaculate and recovery rate (RR)
27.66+11.8 %. RR was lower compared to RR obtained conventional DGC method. RR might be lower because in modified DGC
samples undergo two steps selection while conventional DGC only one step selection. But conventional DGC samples should be
centrifuged twice, therefore sperms might experience more trauma. Lower RR sperm does not exclude the possibility to be used for
ART, because still within the required number for all TRBs. In conclusion, modified DGC preparation method obtained lower NMSR
and RR, nevertheless harvested sperms can still be used in all kind of ART. (FMI 2017;53:196-198)
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INTRODUCTION

Sperm preparation is one of the processes required for
the implementation of assisted reproduction techniques
(ART). In addition to separating the spermatozoa to

seminal plasma, sperm preparation also aims to obtain a
good quality in terms of motility, morphology and DNA
integrity. The quality of sperm preparation result is
essential for the success of ART. The use of ART is
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increasing, and will be followed by an increase in sperm
preparation requirements.

Some preparation techniques, either conventional or
advanced has been provided (De Geyter et al 2010,
Grunewald & Paasch 2014). Advanced technique can
overcome the limitations of conventional techniques.
Motile sperm organelle morphology examination
(MSOME) was significantly positively correlated with
the number of fertilization and pregnancy (Bartoov et al
2002). Annexin-V magnetic activated cell sorting
(MACS) can effectively separates nonapoptotic sperms
from sperms which undergo phosphatidylserine externa-
lization. Combination of density gradient centrifugation
(DGC) with Annexin-V MACS showed good results
(Said et al 2005, Said & Agrawal 2006, Dirican et al
2008). Zeta method can briefly give better morphology,
DNA integrity and aniline blue test of harvested sperms
(Beydola et al 2014).

Recently, not all fertility clinics in Indonesia are able to
provide advanced preparation techniques. Some tech-
niques require expensive equipments and can only be
used for intracytoplasmic sperm injection (ICSI).
Today, some fertility clinics use a modified procedure
which is the combination of density gradient centrifu-
gation with a swim-up method for the preparation of the
sperm to be used in ART. This modified method is
supported by the results of recent studies which showed
no significant differences in sperm motility, morpho-
logy, DNA integrity, and ultra structure between the
results of the harvested sperm of swim-up and advanced
techniques Annexin-V MACS (Curti et al 2014,
Nadalini et al 2014). However, no studies have reported
the concentration, number of motile sperm recovered or
recovery rate of harvest sperm results of such modified
method. This study aimed to determine whether the
modified density gradient centrifugation, which is
density gradient centrifugation followed by a swim-up,
able to yield better results than conventional density
gradient centrifugation.

MATERIALS AND METHODS

The design of this study was laboratory experimental
pre and pos-test control group design (Pocock 2008).
The population was all adult men aged 21-40 years old
and the sampling unit was the man donor’s semen
which fulfilled inclusion criteria, collected during the
period of the study. All candidates must be informed
about study details and must sign the informed consent
forms. Sample size was determined by a formula as
cited in Madiyono et al (2011), from which obtained
minimal sample size was eight.

Inclusion criteria were: adult man 21-40 years old,
willing to be enrolled in the study and signed informed
consent form, semen volume was = 2 mL, total motile
sperm was >10 millions. Exclusion criteria were: absti-
nence was less than 2 days or more than 7 days,
hematospermia, leucocytospermia, had an experience of
antisperm antibody, and positive agglutination. Sample
was taken by purposive sampling method to all candida-
es who had to have a sperm analysis and fulfilled
inclusion criteria. The dependent variables were sperm
concentration, progressive motile percentage, normal
morphology percentage and normal motile sperm
recovery (NMSR).

Sperm analysis were done on fresh semen samples, than
samples were divided into equally two parts. One part
should continue with conventional DGC, another part
with modified DGC. Sperm analysis after preparation
were also performed. Preparation medium used in this
study was Sil-Select Plus® kit (silane coated colloidal
silica particles suspension in HEPES-buffered EBSS).
Sperm analysis was performed by two examiners, based
on “WHO laboratory manual for the examination and
processing of human semen” 5th edition, 2010. The data
have been underwent descriptive analysis, normality
was tested using Shapiro-Wilk Test, homogeneity was
tested using Levene test and comparison was tested
using paired-t or Mann-Whitney test.

Tabel 1. Pre and post-modified DGC preparation sample characteristics

Variable Value
Pre Post

Volume ejaculate (mL) 3.17+1.3 0.5+0
Sperm concentration (million/ml) 88.42+50.4 18.65+11.3
Motility (%)

Progressive 37.28+14.9 82.57+10.9
Nonprogressive 44.43+9.8 11.83+11.7
Immotile 18.28+8.9 4.28+6.8

Normal motile sperm recovery
(million/ejaculate)

34.45+27.1 7.9+5.5 (NMSR)
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RESULTS

Table 1 shows seven results obtained in this study
whose characteristics of pre and post modified DGC in
samples preparation.

DISCUSSION

This study obtained NMSR 7.9+5.5 million/ejaculate
and recovery rate (RR) 27.66+11.8 %. RR was lower
compared to RR obtained conventional DGC method.
Malvezzi reported RR were 45.3%+18.6%, 48.9%+
18.7%, and 30.8%+17.2% respectively using conven-
tional DGC with several different mediums. RR was
lower compared to RR obtained conventional DGC
method. RR might be lower because in modified DGC
samples undergo two steps selection while conventional
DGC only one step selection. But conventional DGC
samples should be centrifuged twice, therefore sperms
might experience more trauma. Lower RR sperm
doesn’t exclude the possibility to be used for ART,
because still within the required number for all TRBs.
Intra uterine insemination (IUI) is one of ART which
needs relative higher number of sperms, it needs  10
millions (Van Voorhis et al 2001). Dorjpurev et al
(2011) suggested total motile sperm  5 millions for
IUI.

This study reccomends that lower number of sperm and
total motile sperm still can be used for IUI, because this
study did not use the whole semen volume. Higher
NMSR can be obtained if whole semen volume was
used. It is suggested to count total normal progressive
motile sperm before preparation and to predict NMSR
based on RR before deciding to use modified DGC
method.

CONCLUSION

Modified DGC preparation method obtained lower
NMSR and RR. Nevertheless, harvested sperms can still
be used in all kind of ART.
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