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Effects of the Oocyte and Developmental Stages of the Rat Embryos
after the Vitrified Freezing on the Survival Rate(FDA -test)
H. J. Ko and J. K. Kim
College of Agriculture, Che Ju National Universtty

SUMMARY

This experiment was carried out to investigate the ovarian responses of the ovulation
point, ovarian weight and size, the number of ovarian follicles and collected embryos, and
to study the effects of the developmental stages (oocytes, 2~4 cell. §~16 cell and
morulae), additional levels of Ficoll (0, 15, 30%) on the survival rate (FDA-test) of rat
embryos frozen in vitrification solution (20% glycerol + 10% ethylene glycol + 10% su-
crose). Summarized results was as follows:

1. The mean ovulation point per head was 7, and the weight of ovaries was 0.03g.

The size of ovary was 5.9 mm(L) and 4.6 mm(W), and the number of ovarian
follicles over and below 2 mm was 4.7 and 8.7, respectively. The number of the col-
lected embryos per head was 5.5 (79%).

2. The FDA score of embryos frozen in 20 G 10 E 10 S without Ficoll was 2.8 (oocyte),
2.6 (2~4 cell), 3.9 (8~16 cell) and 3.6 (morula), respectively. However, there were
no significant differences among treatments.

3. The FDA score of embryos frozen in 20 G 10 E 10 S with 15% Ficoll was 3.4 (oocyte),
4.0 (2~4 cell), 4.7 (8~16 cell) and 4.8 (morulae), respectively (P>0.05).

4, The FDA score of embryos frozen in 20 G 10 E 10 S with 30 % Ficoll was 3.7 (oocyte),

3.2 (2~4 cell), 4.4 (8~16 cell) and 4.4 (morulae), respectively (P>0.05).

. As shown in the above results, the higher survival rate was obtained in the treatment
of 15% Ficoll than that of 30%. And the survival rate (FDA-test) of the oocytes and

2~4 cell stages of the rat embryos was lower than that of 8~16 cell and morulae

[@a]

stages. It was considered that 8~16 cell and morulae could be available for the suc-
cessful freezing by vitrification of rat embryos with 15% Ficoll except for oocytes.

(Key words: Ficoll, vitrification, ovulation point, oocyte, FDA score)
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Fig. 1. Configuration of vitrification solution, dilution medium and air in 0.25 ml straw, just before loading
embryos(A) and after sealing with straw powder(B).
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recovered in the rats slaughtered after hormone treatment

Slaughtered No. of Mean Wt. of  Size of ovary(mn) No, of follicles No. of
ovulation ‘Le th Width : < embryos
time rats point ovary(g) ng ! Zmm Zmm recovered(%)

50~51* 10 L:4 0.03 5.7 4.8 5 6 4.3(61)
(2~4cell) R:3 0.04 6.0 4.7 5 5

88~89° 12 L:5 0.03 5.5 4.2 5 12 7.6(95)
(8~16cell) R:3 0.04 6.0 4.7 4 14

100~104° 16 L:3 0.03 6.0 4.6 4 6 4.7(78)
(Morula) R:3 0.03 6.0 4.5 5 9

Mean 7.0 0.03 5.9 4.6 4.7 8.7 5.5(79)

% After HCG treatment. L: left. R: right.
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Table 2. Effects of the developmental stage on the survival rate of rat embryos frozen in VS (20G 10E 10S)

without Ficoll
Embryo No. of No. of survival embryos evaluated Mean
embryos by FDA-test (0/_0_1 . FDA score
stage recovered P5 P4 P3 P2 P1 PO (%)
Oocyte 26 13 1 0 1 1 10 2.8
(50) (4) (0) (4) (4) (38) (56)
2~4cell 14 6 0 2 0 0 6 2.6
(43) 0 (14) (0) (0) (43) (52)
8~16cell 23 12 4 3 2 0 2 3.9
(52) (17) (13) (9) (0) (9 78)
Morula 20 3 5 3 1 0 3 3.6
(40) (25) (15) (5) (0) (15) (72)
VS(20 G 10 E 10 S): 20 % glycerol + 10 % fEonel BE PR s - AR 3 9 FDA scor-
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Z}z} 2.8(56 %), 2.6(51 %), 3.9(78 %), 3.6(72 %)
o] A=lg Aot 1y olE &Y HBH_O,] BH R
Tl = freldel gisdch
7} 5(1992)2 20 G 10 E 2 A H Ml i
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ula ol M 90 %9) o AFES AATEIL B3
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Table 3. Effects of the developmental stage on the survival rate of rat embryos frozen in VS(20 G 10 E)

with Ficoll 1595

Embryo No. of No. of survival embryos evaluated Meanl
embryos ) by FDA test (%) FDA score

stage recovered P5 P4 P3 P2 P1 PO (%)
Oocyte 27 15 3 1 0 1 7 3.44
(55) (11) (4) (0) (4) (26) (68)
2~4cell 12 9 1 0 0 0 2 4.7
(75) (8) (0) (0 (0) (17) (80)
8~ 16cell 35 28 5 2 0 0 0 4.7°
(80) (14) (6) (0) (0) (0) (94)
Morula 13 11 2 0 0 0 0 4.8°
(85) (15) () (0) (0) (0) (96)

Values with different superscripts are significatly differnt(a-b; p<0.002)

Table 4. Effects of the developmental stage on the survival rate of rat embryos froze in VS(20 G 10 E) with

Ficoll 30%
Embryo No. of No. of survival embryos evaluated Meanl
embryos - by FDA- test(”/) ~ FDA score

stage recovered P5 P4 P3 P‘7 P1 PO (%)

Oocyte 34 21 2 0 6 0 5 3.7

(62) (6) (0) (17) (0) (15) (74)

2~4cell 13 6 1 1 1 2 2 3.2

(46) (8) (8) (8) (15) (15) (64)

8~16cell 18 12 3 2 1 0 0 4.4°

(67) (17) (11) (6) (0) (0) (88)

Morula 29 23 1 1 3 0 1 4.4°

(79) (3) (3) (10) (0) (3) (88)

Values with different superscripts are significatly differnt{a-b: p<0.05)
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HWE i FDA score ¥ Z+7} oocyte: 3.7(74 %),
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Yo AELE HAFa At
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(0. 15, 30 %) ol & FDA score & 2. 6(52 %), 4.
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AEE G HATFUTH

—47—
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