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The Effects of Vero Cell-Conditioned Medium
on Mouse Late 2-Cell Embryo Development

Hye Na Kang - Jong-Sik Hah
Department of Physiology, College of Medicine, Ewha Womans University

This study was conducted to evaluate the ability of Vero cell-conditioned medium for
supporting mouse embryo development in vitro.

The mouse late 2-cell embryos were cultured in control media(Ham's F-10 + 10%FBS),
media with Vero cell monolayer and Vero cell-conditioned media for 4 days and measured the
hatching rate and cell pumber in the blastocyst stage.

The hatching rate in experimental groups was increased significantly compared with embryos
in control group(p<{0.01). On the other hand, the degree of blastomere fragmentation
exhibited a opposite trend to that of the developmental capacity(p<0.05). And also the cell
numbers of expanded blastocysts in experimental groups were increased significantly compared
with the control group(p<0.001). There was, however, no difference between experimental
groups.

These results indicate that Vero cell-conditioned medium supported the mouse embryo
development as a Vero cell monolayer. And the mechanism for enhancement of the development
potential of embryos may be releasing the embryotrophic factor during the medium-conditioning
period.
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1. AFChA

B 1447, ¢ 10A7Ee 2 BF)E 228 BT Y
o7} &3] FHH= FHlolA ALSE Swiss Albino%!
ICRAEY 5~658 A& A4 A3, 94
5IU Pregnant mares serum gonadotropin(PMSG,
Sigma, St. Louis, USA)& BAFANSEL 4847 &
51U human corionic gonadotropinthCG)E FAls}

o] a2t (superovulation) & =3 F 313} AH)A|
ZAth the ¥ ol A A (vaginal plug)e] #&E 43
£ =% hCGFAL 3 50717l F7] 2-AM|%7] Hjo}E
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BERED Vero celll® 37C 294 %< Ham
s F-10+10% fetal bovine serum(FBS)2 A& &
2-3%10%ells& tissue culture flask(75cm?® Fal-
con. Becton, Dickinson, CA, USA)ell o] 37TolA
5% CO,+95%3717F 3R H L 100%F=7F FA=HE
g7l A wjFEtE T 4~59 F F49 AEE(8X
10%ells)& EfAoR HE gt 4-well multidishdl
AY 26X 78 10%ells/ well2] =2 W¥atod
2447t ¥ monolayer’t B4 =7 phosphate buff-
ered saline(PBS)o2 28 AFH3 & thr) #jFdS
o] 2A17t Aok (preincubation) ¥ ¥ HjolE ¥
2 SRES FHIGTON. oly wFd FHe| wEt
monolayerd/4-& ¢3 wiEHE Vero celld] v5&
gE A= At £5E n2d H2 o] 282
Vero cell®} 3347 (overgrowth) 22 918+ Hjokelo
23t 58 WAEI9E e Fasich £ g ALS
He 2E Wgde Ham's F-10+10%FBSE 35

Vero cell-conditioned medium< Vero cell& 75cm®
flaskel] 4~59 #joFsle] AMAH o2 monolayer’t ¥
A 2417 AujokE A2E WYY 10mls Yu
2477k B wiFet & ool 41 (200xg. Smin)
3l AP AHEFATH?. Vero celld] F21& A8 A
i8] F(subculture) ol A Ad] AH3-8tE Vero cell
AANE GRAUEE AT

B wE 9 & Axs #Ee Ysiae hCEF
A} 120417 & S§ vk S A€t 0.075M KCl9
A 287 AL Ade & slide glassdl] &8 14
A (methanol : acetic acid=3: 1)-& ©}-83}o] mA43}
ot A2olA ARAZ ¥ 10% Giemsa solution
(Merck)2.2 2087+ f43l] inverted microscope
A G417 e & AUTH(X400).
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Fogste] AP HAE 2 A& T AEF
Ajmo) A4S

EAAS ¥4& ANOVASH Duncan & Turkey®

0

- 552 -



Table 1. Development of late 2-cell stage embryos in co-culture with Vero cell or in conditioned medium*

Culture condition(n)

No of embryos at each stage(%)

Morulae Blastocyst Hatching Frag
Control 144 112(77.8) 89(61.8) 72(50.0* 12(8.3)
C-M 151 139(92.1) 124(82.1) 112(74.2¢ 4(2.6°
Co-culture** 132 119(90.2) 107(81.1) 99(75.0)° 3(2.3)"

8 £ 001, “p <0.05

* Data from 7 replicates **Embryos were cultued on Vero cell monolayer
C-M : cell-conditioned medium in which Vero cells were grown

Table 2. Cell number of mouse blastocyst

N um er
Culture det:;in:ftion e :mbrl;lir i
Control 9 64.1 + 7.47*°
C-M 9 97.89+12.98"
Co-culture 7 101.71+11.74°

*p < 0.001, Values are mean+SE
C-M : cell-conditioned medium in which Vero cells

were grown

Y

Fig. 1. Photograph of mouse late 2-cell embryos cocultured
with Vero cell(X 100).

Hatching blastocysts developed from late 2-cell em-
bryos cocultured with Vero cell for 96hr.
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AF F7) 2-A3E7] o} Wl nlXl& Vero cell9]
FFS ALY S o B34 g2To] 50.0%= 71
oo A#F9l Vero cell-conditioned medium<*
I3 FEMSTE 47 T4.2%% 5%E A =%
tHp <0.01, Table 1).
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Fig. 2. Expanded blastocyst in control group was stained
with 10% Giemsa solution(X 400).

Fig. 3. Expanded blastocyst in conditioned medium group
was stained with 10% Giemsa solution(X 400).

AEFE AT WA 8759 d3 EY¥EE
Yelhls AlEslis d2de 39 8.3%0lx 4¥7d
Vero cell-conditioned mediumw3} F5ade 2
Zt 2.6%9F 2.3%= Jeht tizgd vty fosiA
22 Al E3E et (p <0.05, Table 1).

Table 2 34 WGt HejdAy 44E BT
£ Ao gzl 64.1+7.47, 28T Vero cell-
conditioned mediumiFel 97.89+12.98, TEH YT
o] 101.71£11.742 tEZu]s] A FNA F3A
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Fig. 4. Expanded blastocyst in co-culture group was stain-
ed with 10% Giemsa solution(X 400).

E54tHp <0.001, Fig. 1,2, 3, 4).
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DMEM/Ham's F-128] el A F5agatu s o =
7P go] Ui vlwsd F71e Lai® ¥ Hu
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A7 F7) 2-AE7Eote] S A FF % con-
ditioned mediumolix ¢} WeF 23}-&(hatching rate)
9] 718 7AA%E (Table 1) 1 U8 3 Vero cell
o] ¢l BeEA Z chymotrypsin & 24]5ld
peptided £¢] YA EZ & Hajsln 23 E FET
Ao AsHTH? 83 conditioned mediumsiAl
o #AF} K3Hge] F7he Vero cell® £8 Euld
embryotrophic factor7} 22 Wl E4ske] o}rd
Ao Holn olg Fupyshe o Hart o
Eyestoned} First'™s 48] U@ A ¥ste] vjfos 9
2 conditioned mediumol A< wjo} LAE ZVHE B
3138159 2.9 Gandolfiet Moor™e %ol v o M=
of FEude] 4o 27] wlebd AL FAA 7Y T
ot o] 23 Aew Hol: Uy PlZe EAE
Busck, @8 Lai¥ "¢ Rue] ©2® ICR%
CBFLAIS9] AF A HE&L Vero cellF5HMYT
A HE A et o (p <0.01) conditioned medi-
um¥ YiET Y] £38L F9at de AeE U
B} 35 WidTH LA Fakge] S B A
Awet AolE BAEH ol w%E Aldss Hjoke
A7) Zholof L gle] e AR HY, & 49
S 2~4A 27 djotE THFE AME F, & B
AE, BEgg2z] 74 E, Madin Darby & AZAE &
Vero cell#t FEafdslAY 2 AHES conditioned
mediumdA] HSEFL o Tjze AL F A
T 270N gz 3 e svtEReY 7 A
Aol % zol7t gle] FEuldrelA He F7tH
it} o]A& conditioned mediumT& I WjgAE ¢
T 48417 Bt AT =2 vha ZEH YT
Hjo}b wikEet Alf wEFo] wigdel detoxification,
e AaeA 2 ) EL o ofde) AR
(platelet-derived growth factor)Eo] A&FHo= &
4871 qEez Asdt}®. 13EZE conditioned
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mediumo A 9] B¢ A= wjgdAzd ALSE AE
9 F79 Y vlote] F(species) 283t Bfo}
o] WA we} 2 el ojd F& ufofe}
monolayerE A4 w]eg 239l conditioned medi-
umol A wjdet A 13 24 Jepdo®, o] dede
embryotrophic factor AHE0] 7]%%°V£1(organ—spec—
ific) o] A Bl A &L 717kl AdEolHeE e
b 5= 23% g1, o|#3 embryotrophic factordt
S % dolr} vl ERhE oestrus 4~5¥d &
Al FEU - Dol AFe T uoplAel| Fofsh=
secretory polypeptided] + %%, SOP(sheep ovi-
duct protein) 929+ SOP 46¢]2k= R % glon® 3%
vjokAlell od factorst FHU AskE To} FHd
thinning@4-& doA FFNEE EajAl7] wjope] 7
o} FAEL F7MZIE Hak JiP & OE 9
2 oA Yo B (ampullary) I EEL ARG A
TzAA Fh4 B2 HASEE JHA T Y AEY =
HA4EA (rough endoplasmic reticulum)¢] 47} 2o}
A= B8] {exocytosis)el 7FeAlel JEH L con-
ditioned medium< single PAGE(polyacrylamide
gel electrophoresis)@ 3% Vero cell conditioned

mediumd M2} & #4719 band?t YR o 22
glycoprotein’d<] factor® THlste A= et
q_lﬁ)

g B AgdA F59Y £-2 conditioned medi-
umelA HjgE #jol= AlHEEo] 724813 (Table 1)
F7] AxFAe] m2ZA dojut & widtEA] o B
'r-4 BFE 23 Table 2)3h F o ¥ wopr}

Aoz eyt E7E EEAte s EH5E
51:17- EZE Rol&= AHIFFAL [VF AP oA o}

o AAQ BFE #A A }EJ% A 25% o14<] Al
AE 7HAE #do| JAHALD. ol & 27]Hlo}
ahel A ko] et AVAEE o] &3 FEWY A
U QAGHAE® Ei= Vero cell?S o]-83 17k u)
ole] FEuldt AFE UR|stE Aolrh AHs Ao
Yolud =2 e o7t o] UlE 9 REH
gt stress#til E o 3G 47 wjolrtol oA
Aoz Ag3] wjob] stressolth @ WAEE o
& A0% FAEY FEugE vjoke Al
Ry Z“’ﬂE B mgfo] #5 st HALER Ao}
HlshA W27 Ao By wjetyA] B75TL F

1__141:1)-

ZujF 5L conditioned mediumolA gE AFF

A BA YestH(Fig. 1, 2, 3, 4).

@] ot
a3 =

¥ A¥AS Vero cell#te] FFu]%3} Vero cell-
conditioned mediumdA1¢] sjdE A7 Z7] 2-HE
7] wio}e} R3EL wolm AlHe] & 49| wlo} g
58 53 A 348 wEA 8 B oA g
g 7 Aoz vepgth ey do= )
% 7)7e] #43 HeZ HolE embryotrophic fac-
tort} wlFHelA] FFuF AEFAdH AAHE T
AR BF 5o EAAEEE I I ook,
SN ARgo] FEu| < AEFY monolayerd] 2%
gto] 3 7188 F4aAA c%aﬂ FHE 738l &
38 FAES 244 7 A FHAJA T gEn
conditioned medlumoﬂkH o] F4S spAorE
Ao Hr}
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