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Serum or serum albumin in a vitrification solution and EGF or FGF affect
in vitro viability of frozen-thawed bovine blastocysts after vitrification

Eun-song Lee - Yutaka Fukui*

Department of Veterinary Medicine, Kangwon National University
Obihiro University of Agriculture and Veterinary Medicine, Obihiro 080, Japan*
(Received Feb 13, 1998)

Abstract : Cryopreservation of embryos by vitrification is a simple method to preserve
bovine embryos for subsequent embryo transfer, but embryonic viability after vitrification has
been inconsistent and low compared with conventional slow freezing. The aim of the present
study is to examine the effect of serum or serum albumin in a vitrification solution and
epidermal growth factor(EGF) or fibroblast growth factor(FGF) on in vitro viability of bovine
blastocysts frozen by vitrification.

Bovine blastocysts were produced by in vitro maturation, fertilization of follicular oocytes and
culture of embryos in a synthetic oviduct fluid medium(SOFM) containing BSA and 19 essential
and nonessential amino acids. Blastocysts with excellent or good morphology were selected at 7
or 8 days after culture and utilized for vitrification. In experiment 1, blastocysts were vitrified in
a solution containing semi-fetal calf serum(SFCS) or BSA(5S or 10mg/ml) and then their
subsequent viabilities were examined by culturing thawed embryos in a SOFM containing BSA
and 19 amino acids. Effect of EGF or FGF added to 2 SOFM containing polyvinyl alcohol(PVA)
on the viability of vitrified-thawed blastocysts was investigated in experiment 2.

BSA added at 5 or 10mg/ml to a vitrification solution showed significantly higher(p<0.05)
developmental rate to expanded and hatching blastocysts than SFCS, but there was no significant
difference in the developmental rate to hatched blastocysts after thawing. Supplementation of a

culture medium with EGF and/or FGF significantly increased(p<0.05) embryo development to
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expanded blastocysts compared with control but showed no beneficial effect on the development

to hatching or hatched blastocysts. Coculture of thawed embryos with granulosa cells in a TCM

199 containing 10% fetal calf serum(FCS) showed the highest developmental rate to expanded,

hatching and hatched blastocysts among the groups tested.

In conclusion, supplementation of a vitrification solution with BSA at Smg/ml and culture of

thawed blastocysts in a medium containing EGF and/or FGF can improve in vitro viability of

bovine blastocysts frozen by vitrification.
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Fig 1. Diagram of a straw for embryo freezing by vitrification.
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Table 1. Effect of serum or serum albumin added to a vitrifi-
cation solution(VS) on in vitre viability of frozen-

thawed bovine blastocysts
Macromolecule 1No. of No. (%) of blastocysts
in VS blastocysts T
vitrified®  Expanded Hatching Hatched
SECS(20%) 45 27(60)b 9(20)b 9(20)
BSA(5mg/ml) 45 39(87)° 27(60)°  15(33)
BSA(10mg/ml) 51 41(80)° 22(43)F  12(24)

* Three replicates.
Different superscripts in the same column differ significanty(p ¢ 0.05).

0% A & 3B AYASA vAE T
HAE% A3 EGF, FGFE 95 9 A A7 Fof &4
82%, 73% 3 73%9] BAuWER WEES o of
279 39%9) w3 fFolHoR 5 AESE YER
oL}(p<0.05) #3135 2 BRI ujtEae HS g &
Al zol7t At AHPAME  Fuf T (positive
control)2 Z+7} 40% 2 40%<) BAujykE 9 Bghujul
X2 USES YW g2 RE Z HF #9430
= 2(p<0.05) 4 &4 & B ch(Table 2).

Table 2. In vitro viability of frozen-thawed bovine blastocysts
cultured in a medium containing EGF and/or FGF

after thawing

No. of No. (%) of blastocysts
Treatment blastocysts

vitrified®> Expanded Hatching Hatched
Gr-cel (TCM199) 47 42(89F 19(40F 19(40)°
Control (SOEM+PVA) 46 18(39)¢°  9(20)* 9020y
EGF(20ng,/ml) 49 40(82)° 13(27)° 5(10)°
FGF(1ng/ml) 49 36(73)F  9(18)*  4(8)°
EGF+FGF 48 35(73)F  17(35)¢ 510y

* Granulosa cells.
Three replicates.
Different superscripts in the same column differ significantly(p ¢ 0.05).
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