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VAJARA WIPASSA : THE EFFECTS OF DIFFERENCE COMBINATIONS OF
CRYOPROTECTANTS FOR THE VITRIFICATION OF IN VITRO MATURED
BOVINE OOCYTES. THESIS ADVISOR: ASSOC. PROF. RANGSUN

PARNPAI, Ph.D., 69 PP.

BOVINE OOCYTE/CRYOPROTECTANT/IGF-1/VITRIFICATION

The objectives of this study were to investigate the toxic effect and vitrification
efficiency of permeating cryoprotectants (CPAs) on oocyte survival and embryo
development of in vitro matured (IVM) bovine oocytes after vitrification. In this study,
three CPAs including ethylene glycol (EG), dimethyl-sulfoxide (DMSO) and
propylene glycol (PROH) were added in a equilibration solution (ES) and a
vitrification solution (VS) in total 4% (v/v) and 35% (v/v) of 4 kinds of combinations
(EG + DMSO, EG + PROH, PROH + DMSO and EG + PROH + DMSO).

In experiment |, the toxic effect of these solutions was investigated. IVM
bovine oocytes were exposed to 4 kinds of CPA combinations forl5 min in ES and 30
sec in VS without cooling. There was no difference on survival (93.53% — 94.86%),
cleavage (58.73% - 61.39%) and blastocyst rates (22.65% - 22.82%) in CPA exposed
groups compared to the fresh control group (95.53%, 62.08%, and 24.88%,
respectively).

In experiment 11, the vitrification efficiency of these solutions was investigated.
IVM bovine oocytes were vitrified with the above 4 kinds of CPAs combinations by
using Cryotop. After warming, the survival rate in the 4 vitrified groups (89.56% -

92.37%) was not significantly different compared to the fresh control (95.96%).



The rates of cleavage (36.80% - 41.56%) and blastocyst (5.45% - 7.61%) in the 4
vitrified groups were significantly lower (P > 0.05) than those of the fresh control
group (64.86% and 26.35%, respectively). But, these solutious made no statistically
significant difference in the blastocyst rate among the 4 vitrified groups (P>0.05),
EG+DMSO (7.61%), EG + PROH (6.74%), EG + PROH + DMSO (6.11%), and
PROH + DMSO (5.45%), respectively.

In experiment 11, bovine oocytes were IVM supplemented with 0, 50, 100 and
200 ng/mL IGF-1. Following vitrification and warming, the oocyte survival rates were
not significantly different among the IGF-1 supplemented groups (92.55% - 95.11%)
and fresh control (96.33%). The cleavage rate in the 50 and 100 ng/mL IGF-1 groups
(50.91% and 53.15%) were significantly higher (p < 0.05) than those in 0 ng/mL
IGF-1 group (42.73%) but there was significantly lower than that in the fresh control
group (63.51%). The blastocyst rate was not significantly different among IGF-1
supplemented groups (7.19% - 8.24%) but significantly lower than that in the fresh
control group (25.11%). The number of ICM and TE cells was not significantly
different among IGF-1 supplemented groups and fresh control group.

In conclusion, there was no difference on the toxic effect among those CPAs
combination treatments. They had the same efficientcy on oocyte survival and embryo
development in IVM bovine oocytes vitrification. Although, the supplementation of

IGF-1 during IVM of bovine oocytes improved their total cleavage rate, there was no
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