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Effects of Dilution Procedure and Encapsulation Method on Viability of
Bovine IVM-IVF-IVC Embryos Frozen by Ethylene Glycol

Moriyuki FukusHmMa, Keiichiro TomINaGA and Yutaka HATAYA

Summary

The purpose of this study was to improve the dilution procédure and encapsulation method
for high viability of bovine IVM-IVF-IVC embryos frozen usmg ethylene glycol. The results
were obtained as follows.

(1) Permeability to embryo of ethylene glycol (EG) was higher than that of glycerol (GL).

(2) Stepwise method had a high survival rate in GL as cryoprotectant, but there was no
difference in EG as cryoprotectant during the stepwise method and the direct elimination
method.

(3) After thawing, when the embryo was kept for 10 min. in cryoprotective medium added
1.4 mol,” £ EG, the survival rate fell to 78 %. If kept for another 30min,the survival rate
fell greatly.

{(4) The conception rate of the d1rect transfer method of EG as cryoprotectant was 35.7 % and
the rate of the 2-step method of GL as cryoprotectant was 58.6 %.
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Table 1. Changes in the volume of embryos during exposure to glycerol (1.4 mol,” £)
. and ethylene glycol (1.4 mol,” £ ) solution

Cryo- No. of Relative percentages* in volume at each exposure period (min.)
blasto-
protectants cysts 3 5 10 20 30 60
Control 6 100.3*£1.3 100.2°% 1.4 101.0°% 1.5 101.0°% 1.3 101.6°%+ 1.0 102.5°% 1.5

Glycerol (1.4mol/ £) 5
Ethylene glycdl (14mol/2) 7

84.9°+78 825°%155 83.7°+144 85.1°+134 87.2°+11.7 90.3'*f124
98.7*+£0.6 99.4°% 1.9 100.8**+ 3.1 100.7°* 3.3 101.5°% 3.3 101.7°+ 2.9

The different superscripts are significantly different in the same column : a vs b; (P<0.01), ¢ vs d ; (P<0.05).

* "Mean*S. D.
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Table 4 . Different cryoprotectance and pregnancy rate

of frozen-thawed bovine blastocysts matu-
red, fertilized and developed in vitro

No. (96) of recipients

Cryoprotectance .

Transferred Pregnant
Glycerol 29 17 (58.6)
Ethylene glycol 28

10 (3.7

Table 2. Different methods of removing cryoprotectants, glycerol and ethylene glycol,
and viability of frozen-thawed bovine blastocysts matured, fertilized and

developed in vitro

Cryoprotectants elimination No-of No. (%) of embr_}"s
experi-
(1.4mol/ £) method ments  Examined  Survived*  Developed*”
 Glycerol Stepwise 3 18 16 (889 6 (315
Non-step 3 20 8 (40.0) 1 (12.5)
Ethylene Stepwise 3 19 12 (63.2) 3 (25.0)
glycol Non-step 3 20 18 (90.0) 6 (33.3)

* : Rate of embryos examined.
* : Rate of embryos survived. '

Table 3 . Effects of holding time on the viability of frozen-thawed bovine blastocysts
matured, fertilized and developed in vitro

No. (%) of embrys

Holding condition =~ Holding No. of
after time experi-
thawing (min.) ments  Examined  Survived® Developed*®
Control i 0 3 20 18 (90.0)* 6 (33.3)
10 3 17 10 (588 5 (50.0)
Non-dilution 20 3 22 13 (B9.1)* 6 (46.2)
30 -3 22 9 (40.9» 2 (22.2)
One-step 10 3 23 18 (718.3) 7 (38.9)
dilution 20 3 22 17 (773 - 9 (52.9)
30 3 28 10 (35.7* 4 (40.0)

a,b : The different superscripts are significantly different in the same column(P<0. 05)

: Rate of embryos examined.
: Rate of embryos survived.
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