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Effects of Medium on Blastocyst Formation, Cell Number
and Percentage of ICM in Mice

Kee Sang Park'?, Taek Hoo Lee’, Sang Sik Chun’, Hai Bum Song'

"Division of Life Resources, Daegu University, Gyungbuk,
*Department of OB/Gyn, Kyungpook National University Hospital, Daegu, Korea

Objective: The aim of this study was to evaluate the influence of different media on blastulation,
mean cell number, percentage of inner cell mass (ICM) of total cells and ICM : trophectoderm (TE)
ratio in mice.

Materials and methods: A total 552 two cell embryos were retrieved from ICR female mice (4
weeks old) at 48 hr after hCG injection (mated just after hCG injection) and cultured in MEM (n=276)
or TCM (n=276) supplemented with 20% hFF. The grading of blastocysts from zona-intact (ZiB) to
-escape (hatching and hatched, ZeB) was performed at 72 hours after culture. Total, TE and ICM cell
numbers were analyzed by differential staining of blastocyst. Statistical analysis was performed using
t-test with SigmaPlot-2001. P-values < 0.05 were accepted as statistically significant.

Results: The blastulation rate in MEM (64.914.95%) was significantly higher (p=0.0031) than that
in TCM (57.2£5.22%). No differences were found in the number of ZiB and ZeB between MEM (31.9
12.62, 33.014.58%), and TCM (27.21+4.28, 30.1£4.58%). A total 314 blastocysts (MEM=166; TCM=
148) were stained differentiaily. Mean cell number of blastocysts was significantly higher (p=0.0002) in
TCM (73.1£3.3) than in MEM (61.7£2.5). Differential staining was successfully performed in 155
blastocysts (MEM=77; TCM=78). The percentage of ICM was significantly higher in MEM than in
TCM (20.9£1.3 vs. 17.1£1.2%, p=0.0281). The ICM : TE ratio was higher in TCM than in MEM (1 :
4.851+0.68 vs. 1 : 3.78+0.78, NS).

Conclusion: These results show that MEM increase the blastocyst formation and percentage of ICM
of total cells comparing with TCM in mice.
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Table 1. Influence of medium on blastocyst formation and their cell number in mice

Variables MEM TCM p-value
No. of 2-cell embryos used 276 276 -
No. of blastocysts
Total 179 (64.9+5.0) 158 (57.2+5.2) 0.0031
Zona-intact 88 (31.912.6) 75(27.2+4.4) NS
Early 16 (5.8) 24 (8.7) NS
Middle 15(5.4) 19(6.9) NS
Late 57(20.7) 32(11.6) NS
Zona-escape 91 (33.0£4.6) 83 (30.1+4.1) NS
Hatching 86 (31.2) 77(27.9) NS
Hatched 5(1.8) 62.2) NS
No. of blastocysts stained 166 148 -
Cell number
Total 10,243 10,814 -
Mean 617125 73.1£3.3 0.0002
Range 8~162 5~168 =

NS=not significant. Values are mean+SEM.
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Figure 1. Differential staining of mouse blastocysts (>400): (A) propidium iodide (PI), (B) bisbenzimide and (C)
differentially stained. Note that the intense pink color represents the chromatin in nuclei of lysed trophectoderm (TE)
cells that had been both red (PI) and blue (bisbenzimide). ICM nuclei remain blue, because these cells were not per-
meabilized.

Table 2. Inner cell mass (ICM), trophectoderm (TE) and total cell number of mouse blastocysts differentially stained
after 2-cell embryos cultured in two different medium

‘ No. of blas;ocysts Cell number o4, ICM .
Variables differentially ICM : TE ratio
stained Total ICM TE of total cells
MEM 77 4,829 1,011 3,818 2094131  1:3.78%£0.78
TCM 78 6,628 1,132 5,496 17.1£1.19  1:4.8540.68
p-value - - - - 0.0281 NS
NS=not significant. Values are mean+SEM.
BA A= SigmaPlot-2001 (v7.0)% o] &3l31th 552702] 2 M E7] W) Fof A 33771 (MEM=179;
TCM=158)7} vluFE 7)ol &3} =H], o] FolAl
2 I 34NE ATH o P QAo (MEM=166; TCM
=148) A X & Felslth BF AT $= TCM
vjoF A o] FFol W& w2 2 AT v (0= (Mean: 73.1+3.3; Range: 5~168)°] MEM (Mean: 61.7
552)¢] B4 T8E A8 $15t9 MEM (n=276) +2.5; Range: 8~162) Xt} dA3] Bt} (p=0.0002)
EE TCM (n=276)°1A 72412t F<F wge oS (Table 1).
ity FAHEI AE ol )X JIFS AV P A 314709 wE 8 Foll A 1cMH
A= Table 17} 20 YERATH TE7} =334 25 1557 (MEM=77; TCM=
Z Y PAE-L MEM (64.915.0%, 179/276)0) 78)E Aoz IcM3 TE A X 8 ZASIA L
TCM (57.2£5.2%, 158/276) Btk @A 814 (p=0.0031) %ICME F A X Fol A ICMo| A}A] 8= ICM 9
F}. ZiB (31,9£2.6 vs. 27.214.4%; p=0.8334, NS) H-& 2, ICM: TE ratiox ICM2 12 3}o] el TE
9} ZeB (33.014.6 vs. 30.1£4.1%; p=0.3765, NS)& 4| o] B]&Z Stk ICM (13.1 vs. 14.5)3) TEQ] HE
38t} Aw R MEMI} TCM Aloje] 2ko]7} 2191 A S (49.6 vs. 70.5)= TCM©O] MEM K.t} Bol),
th ZiB9} ZeBE A %33} early, middle, late, hatching T %ICMS MEM (20.91+1.3%)°] TCM (17.1%
2 hatched blastocyst= Lol B¢ wlo) = MEM 1.2%) 2.t} FA A (p=0.0281) F% 31, ICM : TE
(5.8, 5.4, 20.7%) TCM (8.7, 6.9, 11.6%)°ll 4] =}o]7} ratio’™ TCM (1:4.851+0.68)°] MEM (1 : 3.78+0.78)
UAT Heo} gA YEPRTH (NS) (Table 2).
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