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SUMMARY

This study is concerned with the effect of serum supplementation at the·
different steps of in vitro production (IVP) of buffalo embryos and to
establish an in vitro system in which buffalo oocytes can be matured,
fertilized and cultured up to the blastocyst stage without serum support.
The basic maturation medium was TCM-199 that is supplemented with
hormones and either fetal calf serum (PCS), bovine serum albumin
(BSA) or polyvinyl alcohol (PVA). In vitro fertilization (IVF) was
carried out using fresh ejaculated buffalo bull semen in F-TALP media
containing heparin, and either 6 mg/ml BSA or 3mg/ml PVA. In vitro
culture (lVC) up to the blastocyst stage was performed in synthetic
oviduct fluid media (SOF) supplemented with either FCS or PVA. The
first experiment investigated the effect of different proteins
supplementation (FCS or BSA) or macromolecules (PVA) on the rate of
nuclear maturation. It revealed no significant differences among
treatment groups (65.28%,53.95% and 55.88%, respectively). The effect
of the different protein supplementation on IVF rate was investigated in
Experiment 2, in which medium was supplemented with either
FCS/BSA, PVAlPVA, BSA/BSA and PVAlBSA during maturation and
fertilization. Penetration rate was not significantly different (53.23%,
42.86%, 45.45% and 46.55 %, respectively), however, formation of
pronuclei was reduced significantly (P<O.05) for oocytes matured and
fertilization under defined media (29.17) compared to those matured and
fertilized with FCS/BSA (7.58%). In Experiment 3, four treatment
groups were performed (1) FCS during maturation, and embryo culture
and BSA during fertilization (standard undefined conditions); (2) FCS
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during maturation and BSA during fertilization and PYA during embryo
culture; (3) PYA during maturation, fertilization and culture (standard
defined conditions) and (4) PYA during maturation and culture and BSA
during fertilization. Under completely defined IVP conditions the rates
of cleavage and the .development to the morula or blastocyte (29.68%,
7.81% and 3.13%, respectively) were reduced significantly (P<0.05)
compared to those cultured in standard undefined media (48.08%,
23.08% and 17.31%, respectively). Experiment 4, investigated the
influence of addition of tri-sodium citrate and myo-inositol to the culture
media on the buffalo embryo development in vitro. The results revealed·
that oocytes matured, fertilized and cultured under completely defined
conditions with tri-sodium citrate and myo-inositol enhanced the rates of
cleavage, morula and blastocyst development (39.06%, 20.31% and
12.5%, respectively), comparable to those cultured in undefined media
(52.94%, 26.47% and 16.18, respectively). It is concluded that, the
cleavage rate, morula and blastocyst development were decreased
significantly under defined media, the addition of tri-sodium citrate and
myo-inositol to the defmed IVe media improved morula and blastocyst
development to rates similar to those obtained with the undefined media.
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INTRODUCTION

In buffalo, embryo production has faithfully followed cattle·
(Boni et aI., 1994), numerous approaches have been utilized to enhance
in vitro embryo development in the buffalo including oviductal (Totey et
al., 1992 and Madan et al.,1994), cumulus (Badr, 2001 and Ocampo et
al., 2001) , granulosa (Suzuki et al. , 1992) or BRL cells co-culture
(Boni et al., 1994). However, to date, the efficiency of in vitro buffalo
embryo production is lower than that obtained in cattle (Boni et al.,
1999). Up to now, most culture systems have relied on macro molecules
such as BSA or complex biological fluid such as serum in the culture
medium for provision of components essential for development,
however , too often these macro molecules are complex and contain
undefined mixtures of different proteins, growth factors , vitamins ,
peptides, and array of defined and undefined molecules (Gardner and
Lane,1993). Serum is generally included as the fixed nitrogen source for
the pre implantation embryo (Gardner, 1994). Factors leading to
improved embryo development in culture system using serum are not
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