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TEEWARA PHONGNIMITR : EFFECTS OF L-CARNITINE ON
MATURATION, CRYO-TOLERANCE AND EMBRYO
DEVELOPMENTAL COMPETENCE OF BOVINE OOCYTES
AFTER IN VITRO FERTILIZATION. THESIS ADVISOR : ASSOC.

PROF. RANGSUN PARNPAI, Ph.D., 71 PP.

BOVINE/IN VITRO MATURATION/L-CARNITINE/VITRIFICATION/

OOCYTE/EMBRYO DEVELOPMENT

In vitro maturation (IVM) is a crucial step in determining the success of in
vitro embryo production (IVP). The aim of this study was to evaluate the effects of
L-carnitine addition to IVM medium on nuclear maturation and embryo development
of bovine oocytes, including survival and blastocyst rate of vitrified-oocytes.
Moreover, the effects of L-carnitine during in vitro fertilization (IVF) and in vitro
culture (IVC) on the developmental potential and quality of embryos were also
examined. In Experiments 1 and 2, immature bovine oocytes were matured in IVM
medium supplemented with 0.3, 0.6 and 1.2 mg/mL of L-carnitine (0.3, 0.6 and 1.2
groups, respectively). Oocytes matured in 0 mg/mL of L-carnitine were treated as a
control group. The nuclear maturation of oocytes was assessed by fixing and staining
with aceto-orcein dye. A significantly higher maturation rate of oocytes was obtained
for 0.3 and 0.6 mg/mL groups compared with the control (P< 0.05). Although the
maturation rate in the 1.2 group (75.8%) appeared higher, it was not significantly
different when compared with the control group (67.8%). After IVM, the oocytes

were subjected to IVF and cultured in vitro. The blastocyst formation rate in the 0.6



mg/mL group was significantly improved, whereas the rate in the 1.2 mg/mL group
was significantly decreased when compared with the control group (P< 0.05).
However, there was no significant difference in TE and ICM cell numbers among
those groups.

In Experiment 3, 0.6 mg/mL of L-carnitine was used to investigate the effects
of L-carnitine in IVM of bovine oocytes on their cryopreservation. The survival,
cleavage and blastocyst rates were not significantly different between vitrified groups,
and additionally, the numbers of TE and ICM cells of blastocysts in vitrified groups
were not significantly different and were lower than those of fresh groups irrespective
of L-carnitine treatment.

In Experiment 4, 0.6 mg/mL of L-carnitine was used to investigate the effects
of L-carnitine in IVF and IVC media on embryo developmental competence.
Supplementation of IVF and IVC media with L-carnitine had no positive effect on
embryo development to the blastocyst stage.

In conclusion, the supplementation of L-carnitine during IVM of bovine
oocytes improved their nuclear maturation and subsequent embryo development after
IVF, but when they were vitrified the improving effects were neutralized.
Additionally, L-carnitine supplementation throughout the entire I\VP process (IVF and

IVC) did not improve developmental capacity and quality of resulting bovine

embryos.
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