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Comparative Study on Development of Mouse Embryos in Three Commercial Media
and Hatching Rates of Mouse Embryos with/without Pronase

Jeong Heon Lee, Hee Jeong Go, Geu Jeong Chae, Ki Suk Lee, Jong Duk Kim

Department of Obstetrics and Gynecology, Chonbuk National University Hospital, Jeonju, Korea

Objectives: The purpose of this present study was to compare mouse embryo development in 3
commercial mediaand hatching competence of mouse embryo with or without enzymatic treatment.

Methods: Collected 375 mouse embryos were divided into three groups, and then cultured in IVF-20
(G2), Medicult IVF (M3), R1 (blastocyst M), respectively. Three day mouse morulae were cultured
in G2 media treated with pronase. The results were analyzed using Chi-square test, and considered
statistically significant when p<0.01.

Results: The developmenta rate of 2 cell mouse embryo after 72 hours was highest in IVF-20 (G2)
among conventional 3 media. The hatching rate of mouse morulae was low when clultured in G2 media
without pronase during 48 hours. However, it was higher when cultured in media treated with | ng/ml,
2.5 nmg/ml, 5 mg/ml pronase, respectively.

Conclusions: Using good media and digestion of zona pellucida with enzymatic treatment improve
development and hatching rate of embryo. Therefore, implantation and pregnancy ratecould beimproved.
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Table 1. Development of mouse embryos in conventional 3 media during 24 hours

Media e’r\ln%r(;/fo 2 cell 4 cell Morula Blastocyst blali,):g.yst Hatching  Deg.
IVF-20 122 48 74 0 0 0 0 0
(393%) (0.7 (0%) (0%) (0%) (0%) (0%)
Medicult IVF (M3) 123 52 70 0 0 0 0 1
423%)  (56.9%) (0%) (0%) (0%) (0%) (0.8%)
P-1 (Blastrocy-¢M.) 130 37 5% 33 0 0 0 0
(285%)  (423%)  (202%) (0%) (0%) (0%) (0%)
Exp.: expanded, Deg.: degeneration
Table 2. Development of mouse embryo in conventional 3 media during 48 hours
Media el\rl1105r(;/fC) 2 cell 4 cell Morula Blasocyst bl aEthpc;yst Hatching  Deg.
IVF-20 (G2) 12 31 PA] 63 0 0 0 0
(54%) (2710%) (557 (0%) (0%) (0%) (0%)
Medicult IVF (M3) 123 37 b 45 2 0 0 4
(301%) (285%) (366%) (L6%) (0%) (0%) (33%)
P-1 (blastocyst M) 130 31 8 2 K74 1 0 6
(238%) (6%) (400%) (246 (0.8%) (0%) (4.6%)
3.
1.
1)
Ham's F10 HPLC
ICR (Baxter Co.) 0.4%
5 BSA
6~8 2)
PMSG fregnant mares serum gonado- 1 1 2 IVF-20 (Vitrolife, IVF Science
tropin, Sigma Co.) 51U ( 1)8 Scandinavia) , 3
hCG (human chorionic gonadotropin, Sigma G2 .2 1
Co) 51U 2 P-1 Medium (Irvine Scientific Company, USA)
( 3) 4 , 3 Blastocyst
Medium .
5 3 1,2 IVF Medium (Medicult compeny,
Ham's F10 Denmark) , 3 M3
Medium
30-G 3)
pronase (1~200 ngyml)
2 3
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Table 3. Development of mouse embryo in conventional 3 media during 72 hours

Media el\rl1105r(;/f() 2 cell 4 cell Morula BI astocysty aEthpc;yst Hatching  Deg.
(IVF-20) G2 122 27 9 14 63 0 1 8
(22.1%) (7.4%) (11.5%) (51.6%) (0%)  (0.8%) (6.6%)
(Medicult IVF) M3 123 34 28 27 20 7 0 7
(27.6%) (22.8%) (22.0%) (16.3%) (5.7%) (0%)  (5.7%)
(P-1) blastocyst M 130 23 4 6 18 42 8 29
(17.7%) (3.1%) (4.6%) (13.8%) (32.3%) (6.2%) (22.3%)
70 70
60 5 QI 20.0ee) 80 —
% i [ Medicult IVF (M3) | g
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g a0 é a0 A
;f 30 |- 2 30— -
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o 20
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(G2 (W3] {Blastocyst M)

Figure 1. Development of mouse embryos conven-
tional 3 media during 24 hours.
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IVF-20 ( G2 ), Medicult
IVF ( M3 ), P (
blastocyst medium ) 2
24
(Table 1, Figure 1) IVF-20
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Figure 2. Development over morulain conventional
3 media during 48 hours. ** p<0.01

48
(Table 2) IVF-20 55.7%
, Medicult IVF
36.6% , 16% , Medi-
cult IVF
38.2% .P1 40.0%
, 246% , 08%
, P-1
65.4%
Medicult IVF
(382%), IVF-20 (55.7%) P1
(65.4%) (p<
0.01, Figure 2).
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Table 4. Development of mouse embryo in conventional 3 media during 96 hours

Media el\rl1105r(;/fC) 2 cell 4 cell M orula BIastocystblaEthpc;ySt Hatching  Deg.
(IVF-20) G2 122 14 3 1 29 27 19 28
(11.5%) (2.5%) (0.8%) (23.8%) (22.2%) (15.6%) (23.4%)
(Medicult IVF) M3 123 20 14 4 6 34 16 36
(16.3%) (11.4%) (3.3%) (4.9%) (27.6%) (13.0%) (29.3%)
(P-1) blastocyst M 130 12 0 0 2 30 28 58
(9.2%) (0%) (0%) (1.5%) (23.1%) (21.6%) (44.6%)
el wh
_ B0 (Medicuk IVF) M3
£ 50 455%
% 40 (P-1) blastocyst medium 46.1%
2 30— - (IVF-20) G2
2 o0 61.5% (IVF-20)
. 10— - G2 (p<
i " . 0.01, Figure 3).
IWF-20 Medicutt IVF P-1 120
(G2) (M3)  (Blastocyst M| (Figue 4) (IVF-20) G2 15%
Figure 3. I_Devel opment of*pl astocyst in conventiona , 14.8% , 22.1%
3 media during 96 hours. " p<0.01 . Medicut IVF) M3 21%
, 33% , 114%
cult IVF) M3 16.3% 5/% . (P-1) balstocyst medium 192%
. (P-1) blestocyst me-
dium 13.8% , 32.3%
6.2% (IVF-20) G2
36.9%
(IVF-20) G2 , (Medicult IVF) M3 14.7%
524% , (P-1) , (P-1) blastocyst
blastocyst medium 52.3% medium 19.2%
(Medicult IVF) M3 2% (IVF-20) G2
(p<0.01). (p<0.01).
96 2
(Teble 4) (IVF-20) G2 238% IVE-20 (G2), Medicult IVF
, 22.2% , 156% (M3), P-1 (blastocyst medium)
. Medicult IVF) M3 4% IVF-20 (G2)
, 21.6% , 130%
. (P-1) blastrocyst 15% ,
, 231% , 21.5%
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Figure 4. Development of mouse embryo in conventional 3 media during 120 hours.

Table 5. Hatching of mouse morula treated with/without pronase in G2 medium during 48 hours (96 hours after 2 cell
culture biginning)

Con. of pronase No. of Exp.

(my/ml) embryo M orula Blastocyst blastocyst Hatching Deg.
0 65 0(0%) 5(7.7%) 18 (27.7%) 19 (29.2%) 23 (35.4%)
1 51 0(0%) 4 (7.8%) 6 (11.8%) 31(60.8%)" 10 (19.6%)
25 40 0(0%) 5 (12.5%) 4 (10%) 31 (77.5%)" 0 (0%)
5 58 0(0%) 5 (8.6%) 19(32.8%) 24 (41.4%) 10 (17.2%)
10 60 7(11.7%)  10(16.7%) 21 (35%) 11 (18.3%) 11 (18.3%)
100 32 0(0%) 3(9.4%) 4 (12.5%) 0 (0%) 5(78.1%)
2. (zona pellucida) pronase (Table 5)
pronase
(glycoprotein units) (dissulfide 48 2 % )
bonds) . 29.2%
pronase 1 ngy/ml 60.8% , 2.5 nym
(high rate of early pregnancy 75% ,5 ng/ml 21.4%
wastage) 1 ng/ml, 25 ng/ml
(p<0.01), 5 ngy/ml 414% 10 nymi
(micromanipu- 16% 100 ng/ml
lator) .
(IVF pronase (10~100 n)
20) G2 pronase (1~2.5 ng)
pronase
2 48
pronase
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Krebs-Ringer's bicarbonate
Tyrode's solution
2 . Ham's F10
.4 (Hoppe and pitts, Tyrode's,
Ham's F10 and Earles)
1 .13
pH,
pH
JJones W
pH
(IVF/ET)
(formulation)
ions
T6 HTF
. Na" K* T6 HTF
1060 293 (human ovi-
duct fluid) NaK* ions 18  .Qim
B Na/K* ions Ca?/MG*
IVF

(serum free culture system)
5 6
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5 6
pro-
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2 48
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