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Effects of Several Media on the Early Embryonic
Development of KM Strain Mouse in Vitro

LIU Shu-juan, HUA Jin-lian, GE Xiu-guo, YAN Xing-rong,
HU Yong-ce and DOU Zhong-ying”*

(Northwest A & F University, Shaanxi Branch of National Stem Cells Engineering & Technology, Yangling Shaanxi 712100, China)

Abstract: KSOM was used as a base medium. In order to improve the system for mouse embryo cul-
ture, the effects of adding newborn bovine serum(NBS), fetal bovine serum(FBS), bovine serum albu-
min(BSA) to KSOM respectively and G1/G2 medium on early mouse embryo development were stud-
ied. The result were as follows ; @ The G1/G2 medium and KSOM containing 10% NBS could sup-
port mouse embryo development to blastocysts in 89.52% and 87. 08% respectively. There were no
differences between the two groups. @ The blastocysts rate of KSOM with 10% FBS was 10. 26 %,
significantly lower than group G1/G2 and KSOM containing 10 Y%NBS. @ The rates of blastocysts of
the two groups containing 0. 4% BSA and 0. 1% BSA were zero, significantly lower than other three
groups. The KSOM medium with 10% NBS and medium G1/G2 were effective to overcome the 2-cell
block, and the blastocysts rate of the two groups were high.
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Table 1 Components of several media
o Mﬁile{:%ar : : tg;;@ Media /(mg « L™ 1)
Components o KSOMnps KSOM gps KSOM sa mPBS Gl o
weight Group 1 Group 2 Group 3 Group 4 Group 5

NaCl 58.45 5592.70 5592.7 5592.70 800. 00 4976. 80 4976. 80
KCl 74.55 185.13 185.13 185.13 200. 00 410. 00 410. 00
KH,PO, 136.09 47.63 47.63 47.63 200.00 — —
Na, HPO, 141.96 — — — 1150. 00 — —
NaH,PO, 120. 00 — — — — 60. 00 60. 00
MgSO, « 7TH,O 246.47 49.30 49.30 49. 30 - - —
MgCl; « 6H,0 203.30 - - - 100. 00 203.30 203.30
NaHCO;3 84.01 2100. 25 2100. 25 2100. 25 2100. 30 2100. 30 —
CaCl, 110. 99 186. 90 186. 90 186. 90 100. 00 199. 80 199. 80
FLER A (60 %) Sodium lactate 12.10 1970. 00 1970. 00 1970. 00 - 1176. 60 657. 80
N AR 44 Sodium Pyruvate 10. 00 22.01 22.01 22.01 36.00 35.20 11.00
% % B Glucose 180. 16 6.03 6.03 6.03 1000. 00 — —
HEHE Sucrose 198. 17 - - - - 99. 10 624.20
EDTA( —4h4h) 336.21 3.36 3.36 3.36 — 3.36
A LYE B 1 HAS — — — — 2000. 00 2000. 00
A AR B BSA — 4000/1000&. — —
524 24 I i NBS 10% (v/v) - - - — -
Jity 4 L% FBS — 10% (v/v) - - — —
# % # Penicillin 60.00 60. 00 60. 00 70.00 — —
4k 25 & Streptomycin 50.00 50.00 50.00 50.00 — —

fin 21 Phenol Red 10. 00

10. 00

10. 00

F:BSA &R 0.4 YRR N S 4 000 mg/L,BSA & &K 0. 1% it i 1 000 mg/L,
Note: 4 000 mg/L and 1 000 mg/L BSA will be added respectively when the concentration of BSA is 0.4% and 0.1%.
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Table 2 Effects of several culture media with different additives on the development of KM mouse embryos

BE G % & B B Stage of development

il U Jifs %4

The groups No. of embryos 241 B B iR -4 B BE i 821 Jif i i AR i
2-cell 4-cell 8-cell Morula Blastocyst
4 — Group 1 124 118 (95.16ya 118 (95.16)A  117(94.35)A 113 (91.13)A  111(89.52)A
41 — Group 2 39 33 (84.62) b 17 (43.59)B 11(28.20)B 6 (15.39)B 4 (10.26)B
41 = Group 3 57 50 (87.72) ab 6 (10.52)C 0 0 0
110 Group 4 96 85 (88.54) ab 9 (9.38)C 1(1.04)C 0 0
4 #1. Group 5 78 75 (96.15)a 73 (93.59HA 69 (88.46)A 68 (87.08)A 68 (87.08)A

B A2 /NG F RS 2R # LR P<0.05; 7] — S % Az M KEFREEEARERR P<0. 017 — 5% 4H 2 1] & H ME

FHERTERALE,

Note: Letters labeled above the means denote , if the small letters of the same row are totally different , significant difference ( P<<

0.05) ; if the capital letters of the same row are totally different, significant difference ( P<C0.01); if the letters of the same row are not

totally different, no significant difference.
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Fig. 1  2-cell embryos cultured of group 1
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Fig. 2 3~4 -cell embryos cultured of group 5
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Fig. 3 8-cell embryos cultured of group 2
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Fig. 4 Blastocysts cultured of group 5



. 22 . wmode & Wb ¥ i 16 &

3ok

ST SRR 4 — RN TR IR W 3R D R
A L — 40 i R G A5 3 AL 4 R AR 23 b Bk R
DR AT A DL = O 78 %5 0 R R 36 7T L S 3L
CRICHGE &4 2 — MR L 3 B 8 — 48
it IR i B 4k 25 % B, Chatot %0 g 95 & 3
TEAN G By CZB g3 CF-1 X B6SJLF1/]1
— MR A 830l 2 — S M P 48 h /iR
N AR T A F 4800 B R W h — H A
VNN BE BT R B R BB K BB B M, KSOM
w4 2 B VR B AL Ay 0. 2 mmol /L, G1/G2
& B REWE N AN O A B HLBE R AR Wk AR,
T3 A1 BIUREL 20 0 A= K iR AR A A 0 A B RR AL
M HE— 2 AR T 35 5 b Rk . @Bk
I Hf A= R R o g W Y — 2 IR ] DL R G R
B LA U BSA 41 B ) 50k 240 A
¥aimin/ FHAL . BESAIES . Bk 40
A KB AT DA 23 Wk 2 R T R IR K E I IR R At
B WP A A K AR AT RE R S 8= AT
R ERMO L A EERN, &% %H
WORLZH M 5 R L Rt 4R B XA
20.0% X BAK TR A 0, 35 T2 8 ik 4k
TN a0 A R G S5 B0RL 40 B L 8% % L 28 IR R Gk )
T 4495, (BB NN AR s st
AR R A, SR el B AR iR A &
BELWE JC B W 1E . © 4 S0 5 b g A
KSOM  BSA #5535 iR fif - UM T 5 0F 1 B02R .
MG TER N & B2 2 2 F H F /R 6 a0
Rosenblum 25" i 5 % 3. 8 — 40 Jifg 31 /s BUIE i
O O e Tl e NI - N1 D S
BEHEGHEN O MES KR LE, M
HhEAZMARE T X E ARG KF R
FGFER BTOAR I E EE kNIRRT
M ERE . RTHIE 28 & B . W G R0 48 D 1 5% R PR
Jin FBS Ry 75 20 5 i i NBS 47, {H 2 A 5
B 2045 B A S A 25 5L . FLR A AT RE A A i i
WILERA Z 7. 7o IR R ACOR 5 LG
WA — RS R 2k & 4 R 2 K
R i 3 55 43 B i 102G NBS Fn 520 NBS, 43 51
BE24. 120 f0 20. 3N R RIE KR, ~HFEF B
F . ARSI 2k B3R B IR I i 4100 B R B
F U BSA 4, {2 2 Summers 2 ¥y KSOM
Vs o 0. 1% s 0. 4% iy BSA 1 3% CF1 X

B6D2F1 Jg =z B4 IR i, 4 Ik R 73 Bl ik 2] T
96. 920 F1 96. 474 . 3 A fig 1 F A 7 Fh g /> BUIE e
Z A7 AE 22 57 1

e S P LB B A — R R B R A I R
B T AL A R Y 0 7 SR IR 49 5T > Rebecca
SN X R S L R . 41— R
T RER R ERA R TR 12h 47, A b By
I 1 TR Jif B 5 325 5 Rk PN TR R KB R IR IR A ABL
KERZEBMENLTRE -2 b THLER
WA A% B D Bof A TV B 2 B IR B AT R
AT NI, A8 BoR, H— 28 8 H
A B /0N BRSOV i 395 R 9

S

[1] Lawitts ] A, Biggers ] D. Optimization of mouse embryo
culture media using simplex methods [J]. Reprod Fertil,
1991, 91.543.

[2] Erbach G B, Lawitts J A, Biggers J D, et al. Differential
Growth of the Mouse Preimplantation Embryo in Chemical-
ly Defined Media [ J]. Biology of reproduction, 1994, 50
1027~1033.

[3] EHME.5kH, e LA MERNR 2HMBERLE
FEL 5 i 85 R WEDF A [J]- 309 27 4], 2000, 46 (1) : 81~87.

[4] ZRgk, ik, XA, 5. KSOM 85 3% 578 3% it 43 8 %t /N B
HMANATH IR R Ab R BRI E W] 38— FEE X224,
2005,25(3):256~261.

(5] 0tk LA AR B LI B O T B
BFIRT]. 22 4] 1999, 30(4) :376~378.

[6] Summer M C,Bhatnagar P R, Lawitts ] A, etal. Fertiliza-
tion In Vitro of Mouse Ova from Inbred and Outbred
Strains: Complete Prermplantation Embryo Development in
Glucose-Supplemented KSOM [ J]. Biology of Reproduc-
tion, 1995,53.431~437.

(71 BRBE - N B G AR R 0 B G A B 7 o 0 RE
(DY 50 o Al 2 L 2005,

[8] Brown ] J G, Whittingham D G. The roles of pyruvate, lac-
tate and glucose during preimplantation development of em-
bryos from F1 hybrid mice in vitro [ ]]. Development, 1991,
112.99~105.

[9] Schini S A, Bavister B D. Two-cell block to development of
cultured hamster embryos is caused by phosphate and glu-
cose []]. Biol Reprod, 1988,39.:1183.

[10] Schini S A, Bavister B D. Glucose inhibits development of
Hamster 8-cell embryos in vitro[ J]. Biology of reproduc-
tion , 1989, 40.559~606.

[11] Chatot C L, Ziomek C A, Bavister B D, et al. An im-
proved culture medium supports development of random-
bred J-cell mouse _embryes in vitro[ J1. J Reprod Fertil,

1989,86.679.
(T#% 36 1)



. 36 . mode kol iR

16 %

5

A3 56 SR W AE AL 2 0 T 1k ) A g oK AR A
AATRER SR, MR EE ., HiE
S5F R B W B N KR 1 S B R AR 25 R BOR L BT AR
(77 R AR 2 A S8 B 4/ 1 50 nm, H AR R 5,
SrEVE R, &SRB YOk, AT
FE AN B WA

JF Bk LDso . 43 o BR Sl 30 A 1l 5,
PRI 2 T A RORHE R 2 Y) 5 VE T B
INFIAEOL . AOK BRI B ) 2 v v IR VAR R
AEXGEE 5 2 ok eI AS L LD, SEE
WFR A B - 9K AR IR B W 1 I Kt &2 & O 30 000
mg/ ke, 4% Ik F B MY F G R A &y 3 000
. TR, RS AEXSE T ML E HE 2
PEREVERY . SRR R KNZE K. BHh
LA,

Rt B A I 7 IR K N g 90 d R
LA BB A I 4 B R AP R B AE 90 d py gk

BRI RSB PR RLAF . SR A L R 3 DN E 40 K AR 1Y
MIC Fn MBC, DLl K& # I 3 T 25 ¥ 35 N 1
B, MER, LER X R, 45 R B8 90k
BREL A ARG A A B VR IR B RE 8 A 2 AR JE B
o P R M 5 A AT » < B €00 ) ) BR R R BE BR BT O I
PRI T 95415 B R S it Tk

SE

(1] ZT7CAERS KL, & H IR AR & 130 7k & 99k
BRI MR F 98 2% 48, 1997, 11 (1) : 104~ 106.

[2] B&EIF AHIS WA BOR A K & RRIET] AL FTR
2003,14(3):18~20.

[3] Rodriguez Sanchez L, Blanco MC. Electrochemical synthesis
of silver nanoparticles[J]. Jounal of Physical Chemistry B,
2000,104(41):9683~9688.

(4] BUARSY. BUAUHE B 22 LAl [ M. b 50 o [ bl A0 B ) K 2 i
Mg 4t ,2001,12(2).70~76.

[5] TR, 7RG, GEE —TIRME SRRITE X E LK
JE B B ORISR [T TR B B 2005, (2) 146,

(E#&F 22 )

[12] % = JWETEE R 55 JL 8 3% 2 40 0 1k 40 B 28 20 Rk
A5 ARV I K 00 S (). o B B IR 2% 4R . 2002, 22
(3):299~302.

(18] k& ik Bk, ZHE & IR RSN FR K R WA
[J] P J de AR RE K2 2 4 (B SR BE % ) » 2006, 34(6) 7
~10.

(4] A B R T LS W BRI I % A LA
FE [T, o PR 224, 1998, 18(2) : 196~ 198,

[15] Mattson B A, Rosenblum I'Y, Smith R M, et al. Autora-
diographic evidence for insulin and insulin-like growth fac-
tor binding to early mouse embryos [J]. Diabetes, 1998, 37 ;

585.

[16] [ RAS, XL, Al . bR & 3R ek /N B 0T RE iR R 41 4 & i
SO [ ] AR BE e 35,2004, 13(5) :286~290.

[17] e 2%, ZEH W, U 55 7 BN i 75 R 17 B 5% i b 1k
SR E BT, PR 3] . 2002, 11(4) :88~91.

[18] Summers M C, McGinns L K, Lawitts ] A, et al. IVF of
mouse ova in a simplex optimized medium supplemented
with amino acida[J]. Human Reproduction, 2000, 15(8):
1791~1801.

[19] Krisher R L, Lane M, Bavister B D. Developmental Com-
petence and Metabolism of Bovine Embryos Cultured in
Semi-Defined and Defined Culture Media[ J]. Biology of Re-
production, 1999,60.1345~1352.



