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RINGKASAN 

PENGARUH SUPLEMENTASI OSTEOPONTIN DALAM SEMEN BEKU 
SAPI PERAH FRIES/AN HOLSTEINTERHADAP ANGKA FERTILISASI 

SECARA INVITRO 

In vitro Fertilization atau IVF dapat menjadi program yang 
menguntungkan unruk membantu strategi seleksi genetik dan breeding plans 
dalam sistem reproduksi sapi. Penelitian lebih lanjut diperlukan unruk 
memperbaiki aspek teknis yang meliputi aspek maturasi oosit, perlakuan 
spermatozoa, faktor fertilisasi, lingkungan kultur embrio, kualitas resipien serta 
sinkronisasi (Hanson, 2006). 

Killian et al., (1993) mendeteksi adanya protein dalam plasma semen yang 
berhubungan dengan fertilitas pejantan pada sapi Holstein. Penelitian yang 
menggunakan metode (2D) SDS-PAGE tersebut menemukan adanya empat 
macam protein yang berkaitan dengan fertilitas, Salah satu dari keempat protein 
tersebut dengan berat 55-kDa setelah diidentifikasi oleh Cancle et al., (1997) 
adalah osteopontin (OPN). Protein ini merupakan protein yang banyak ditemukan 
pada pejantan dengan fertilitas tinggi dan rendah kadarnya pada pejantan dengan 
fertilitas rendah. Latar belakang inilah yang mendasari peneliti melakukan 
penelitian unruk mencari tahu pengaruh osteopontin pada spermatozoa terhadap 
angka fertilisasi (fertilization rate) oosit sapi hasil maturasi in vitro. 

Penelitian ini secara umum bertujuan mengetahui pengaruh osteopontin 
dalam meningkatkan kualitas spermatozoa sapi yang dapat meningkatkan angka 
fertilisasi secara in vitro. Sampel yang digunakan dalam penelitian ini adalah 
ovarium yang didapatkan dari sapi Friesian Holstein yang dipotong di RPH 
Bajangan, Gondangwetan Pasuruan. Pada proses maturasi oosit digunakan 
medium HTF yang ditambah dengan 0,01 µg/ml FSH, 0,01 µg/ml LH 3% BSA 
dan 50 µg/ml gentamycin sulfat. Fertilisasi in vitro dipergunakan semen beku 
sapi FH berdasarkan kelompok perlakuan PO tanpa suplementasi osteopontin 
(0µg/50 juta spermatozoa dan Pl dengan suplementasi osteopontin IOµg/50 juta 
spermatozoa). 

Sebelum dilakukan fertilisasi In vitro dilakukan identifikasi protein pasca 
swim up pada semen beku tanpa suplementasi Osteopontin (PO) dan dengan 
suplementasi Osteopontin (Pl). Hal ini ditandai dengan melihat BM-protein 
dengan metode elektroforesis SDS-P AGE. 

Perbedaan yang terjadi pada pemeriksaan profil protein PO dan Pl 
disebabkan karena adanya pengaruh suplementasi Protein OPN pada semen beku 
Sapi FH Pl sehingga pada semen beku Pl ditemukan 13 pita protein dan pada PO 
hanya ditemukan 11 pita protein. Pemeriksaan profil protein PO tidak ditemukan 
pita protein yang terdapat pada profil protein Pl yaitu 55,84 dan 68,08 kDa. 
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Hasil identifikasi protein pada semen beku pasca swim up spermatozoa sapi FH 
pada PO dan PI berdasarkan perhitungan diidentifikasi berat molekul osteopontin 
pada PO dan Pl adalah 61,66 kDa. Studi yang meneliti tentang protein 
mengidentifikasi bahwa ampulla dan kelenjar vesicular merupakan sumber utama 
OPN dalam plasma semen, sedangkan ekspresi gen terdapat pada sel epitel dari 
ampula dan germinal sel dalam tubulus seminiferus yang mengandung spermatid 
memanjang (Rodriguez et al., 2000). 

Fertilisasi in vitro dilakukan menggunakan semen beku tanpa OPN dan 
yang telah di suplementasi dengan osteopontin dengan dosis IO µg/ 50 juta 
spermatozoa. Kemudian, keberhasilan fertilisasi in vitro berdasarkan hasil 
pengamatan lepasnya polar body 2 atau terbentuknya 2 pronukleus yang setelah 
fertilisasi. Kelompok tanpa suplementasi OPN dengan suplementasi OPN terdapat 
perbedaan yang signifikan (P<0,05). Hal ini dapat dijelaskan bahwa suplementasi 
OPN dalam spermatozoa memiliki pengaruh positif terhadap angka fertilisasi 
oosit sapi dalam fertilisasi in vitro, bila dibandingkan spermatozoa yang tidak 
disuplementasi OPN. Osteopontin dalam spermatozoa memicu aktivasi 
peningkatan signal transduksi yakni CD44 yang mengikat integrin, yang 
selanjutnya mengakibatkan reseptor ovarium (zona pellusida-3 (ZP3)) lebih 
mudah mengenali spermatozoa tersebut sehingga spermatozoa mudah mengalami 
fusi ke dalam sel ovum. 

X 

IR-PERPUSTAKAAN UNIVERSITAS AIRLANGGA

TESIS PENGARUH SUPLEMENTASI OSTEOPONTIlI .. INTAN PURWA D.



SUMMARY 

The Effect of Osteopontin Supplementation in Friessian Holstein Dairy 
Cattle Frozen Semen to fertilization Rate In vitro 

In vitro fertilization (IVF) could become profitable program to help 
genetic strategy selection and breeding plans in cattle production system. Further 
research was needed to improve technical aspect including oocyte maturation, 
spermatozoa treatment, fertilization factor, embrio cultur environment, recipient 
quality and synchronization aspect (Hanson, 2006). 

Killian et al., (1993) detected some proteins in seminal plasma related with 
male fertility in Holstein. This research used (2D) SOS-PAGE to find four kind of 
protein related to fertility. One of this four proteins with 55-k:Da molecular weight 
being identified by Cancel et al., (1997) was osteopontin (OPN). High level of 
this protein found in male with high fertilitybut the level is low in less fertile 
male. This reason lead to reseacher to evaluate the effect of ostepontin 
supplementation in spermatozoa of frozen semen to fertilization rate of bovine 
oocyte in vitro. 

The aim of this research was to know effect ofOPN to improve the quality 
of bovine spermatozoa in order to increase fertilization rate in vitro. Sample used 
in this research were ovarium collected from FH cows that have been slaughtered 
in Bajangan Slaughterhouse, Gondang wetan Pasuruan. Maturition of oocyte 
conducted by using HTF medium with supplementation of 0,01 µg/ml LH, 3% 
BSA, and 50 µg/ml Gentamycin sulfat. Frozen semen of FH bull used for fertilize 
oocyte in vitro were divided inti two groups, PO without supplementation of OPN 
0 µg/ 50 million spermatozoa and Pl with supplementation of OPN 10 µg/ 50 
million spermatozoa). 

Before In Vitro fertilization, post swim up protein identification of frozen 
semen without and with supplementation (PO and Pl) was conducted protein 
molecular weight was evaluated by SDS-P AGE electrophoresis method. 

The differenses between protein profile evaluation of PO & Pl was caused 
by the effect of OPN protein supplementation in Friessian Holstein (FH) bulls 
frozen semen (Pl). In the Pl groups 13 protein bands were found while PO groups 
only 11 protein bands were found. There were two kinds of proteins that could be 
found in Pl groups but not PO groups. The proteins weight molecular weight were 
55,84 and 68,08 k:Da. 

The result of protein identification on post swim up frozen semen of FH 
bulls in PO and Pl groups showed that OPN molecular weight was 61,66 k:Da. 
This indicate that OPN supplemented in diluter before freezing keep attach to 
spermatozoa even post swim up. Study of this protein identified that ampulla and 
vesicular seminalis gland was the main resource of OPN in seminal plasm, while 
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gen expression was found in epithelial cells of ampulla and germinal cells of 
eminiferus tubules with elongated spermatid (Rodriguez et al, 2000). 

Fertilization rate evaluated by release of second polarbody or formation 
two of pronucleus after fertilization initiation. There was significant difference 
between group without and with OPN supplementation (P < 0,05). OPN 
supplementation in frozen semen has positive effect to fertilization rate of cow 
oocyte in vitro. OPN in spermatozoa triggers the activator of signalling tranductor 
CD44 that bound to integrin that cows ovarium receptors (ZP3) more sensitive in 
identifiying spermatozoa, so that spermatozoa easier to fuse with the ovum. 
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The Effect of Osteopontin Supplementation in Friessian Holstein Dairy 
Cattle Frozen Semen to fertilization Rate In vitro 

Intan Punva Dewantari 

ABSTRACT 

This research was aim to know the influence of osteopontin to increase the 
quality of bull spermatozoa in order to improve in vitro fertilization rate. Sample 
used in this research were ovarium of Friesian Holstein cows sloughtered in 
Bajangan sloughterhouse, Gondangwetan Pasuruan. The mediun used to mature 
oocytes was HTF added with 0,01 µg/ml, FSH 0,01 µg/ml LH, 3% bull with two 
groups treatment (PO without osteopontin supplementation 0 µg/50 million 
spermatozoa) and (Pl with osteopontin supplementation IOµg/50 million 
spermatozoa). Before In Vitro fertilization, post swim up protein identification of 
frozen semen without and with supplementation (PO and Pl) was conducted 
protein molecular weight was evaluated by SDS-PAGE electrophoresis method. 
The differenses between protein profile evaluation of PO & Pl was caused by the 
effect of OPN protein supplementation in Friessian Holstein (FH) bulls frozen 
semen (Pl). In the Pl groups 13 protein bands were found while PO groups only 
11 protein bands were found. The result of protein identification on post swim up 
frozen semen ofFH bulls in PO and Pl groups showed that OPN molecular weight 
was 61,66 kDa. Fertilization rate evaluated by release of second polar body or 
formation of 2 pronucleus after fertilization process. There was significant 
difference between group without and with OPN supplementation (P < 0,05). 
OPN suplementation in frozen semen has positive effect to fertilization rate of 
cow oocyte in vitro. 

Keyword : Osteopontin, frozen semen, in vitro fertilization, fertilization rate 
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