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ABSTRACT

This study was conducted to evaluate the effects of type of culture media (BM, G2, OS, TCM, and MEM) on
B6D2F1 mice oogenesis. In the present study, B6D2F1/CrljOri F, mice were utilized in order to maximize oogenesis.

Also we used TCM-199, Dulbecco's medified Eagle's medium (DMEM), embryo culture medium (Fertilization medium,

Cleavage medium, Blastocyst medium), G series medium and One step medium. In vitro maturation was highest in
BM followed by the order of OS, MEM, TCM and G2 (90+2.8% > 88+3.2% > 85+4.9% > 78+10.2% > 64+7.7%,
respectively). To note, the G2 group was statistically different compared to other groups (»p<0.05). On the other hand
the fertilization rate was highest in the G2 group followed by BM, OS, TCM, and MEM (87+7.2% > 85+6.9% >
74+14.0% > 71+13.8% > 2+1.4%, respectively). The MEM group was significantly lower compared to other groups

(»<0.05). The developmental rate was highest in the OS group followed by the G2 group and the BM group albeit
no statistical significance was noted (73+11.6% > 71+£9.2% > 66+10.4%). Of note, all cells of the TCM and MEM
groups were died during embryonic development. The zona hatched rate (5149.8% vs. 50+9.1% vs. 47+7.2% for BM,
G2, and OS respectively) and attached rate (45+12.3% vs. 38+16.1% vs. 37£11.5% for BM, G2, and OS respectively)
were not different amongst groups. No difference was found in total cell numbers (74+13.9 vs. 64+£9.2 vs. 76+6.7
for BM, G2, and OS respectively), ICM cell numbers (20£1.9 vs. 14+1.8 vs. 15+2.1), TE cell numbers (55+12.5 vs.
49+10.7 vs. 61£5.9), % ICM (304+2.8% vs. 24+7.0% vs. 22.842.2%) and ICM:TE ratio (1:2+0.5 vs. 1:3.1+0.8 vs. 1:3.1

+0.5) amongst groups. In summary, these results can provide fundamental data to maximize culture condition for in

vitro fertilization on B6D2F1 mice.

(Key words : B6D2F1 mice, culture media, oogenesis, inner cell mass, trophectoderm)
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oA & HleE AR e 8Q1C R v o] ARSI e
Aol durAoltt, A& kel AHEEH I Y= Wi FEY -2 TCM-
199, Dulbecco’s medified Eagle’s medium(DMEM), Fertiliza-
tion medium(FM), Cleavage medium(CM), Blastocyst medium
(BM), G series Wl ¥, Z12] 3 Onestep medium(OM) 5 &
7EA 7} AFEE 3 QI THPark £, 1992, 1994a, 1994b; Izquierdo
5, 1999; Lonergan 5, 1999; Langendonckt -5, 2001; Garcia
=, 2007).

HAAESERE o] &S ALFAEE B 240
Ao, obH 7R I AFES HTHE T &
o] &gk ALFA Aol HIEHH Hol W AoE A
tHDe Vos &, 1999). A& Wxte] A4S F5317] 84
= 99X X A= 35 ZEE(exogenous gonadotropin) (Park &,
1994c; Greve &, 1995; Meyer 5, 1999)°]1} 437421 2K glowth
factor) (Im 5, 1995; Uhm 5, 2010), ¥ A LS Foista] uj
FEAY A A 71 3] 3] Al E(uterine epithelial cell)Y ¢E
oA A Y=k A F(granulosa cell) =+ vero cellZ} 7
TS 3(Kim 5, 2002; Lee 5, 2002; Moulavi 5, 2006)
= FESATh e S oA BT mjgde] =
ol Tt At f4do]l Aoy 80l & HA FAY
-r7]' WA = Soh(Park 5, 2000). 7

o] % wjo} weto] Axd & grf T
fant ! ?JrX“ﬂ/‘i W2 A XA Yol M EFEEote] oS
FAEEE S0 A 2 5 Aoh(Holt 5, 1990).
o7 HHOJTJrZﬁ,OﬂH x%x%zg} HHOk zz\q %]_73‘_2_
R, -"r—’F?'Fl GRE A s gt £ HAAIEHA
%P_EW A7 ofolo] Z4kd A LFHE S dAe

AN =E SHT F U3, T A2

7?@ o] vl v TEHZIA 9 v LS
A Y AFFELY] VT B3 2d § Jom, nAds At
o] WA} £ Fowfjore] FARIS TFOEMN %‘ﬁ AEE
S =Y F J& AolthPark T
Han 5, 2006).
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1. dESs

2 A= FHelA AR <2l Hybrid 7152 B6D2F1
wl-9-2(EA: C57BL/6NCrIBR. F7]: DBA/2CrIBR)E A3}
Rom, AAL AT 5~8FF, FAHL 9~1357%HA RS AME-
StATH B AE | Q). HAFFES F dFHst T2l A
2 A& AL, o] 2EYAE U F S
717 FAARE AASIAT A3 FE AMSE 8 B
SF71E 12:12(%: 7:00~19:00, ¥ 19:00~7:00)2 ZH &9
T, e 2= 717F 40~50%, 22~24CE FA ST Tt
Foe AP AHEE] AR AR BE FARCE IR
om, mpe-2o) Alk@E] ot FEAGFHS irdiTn
SEAFEE Y39 F3(DUIACC-2014-02-0509-101)°1 wh
2} AAIsHh

2. B6D2F1 OpRA Hj FH

G1 plus 8] ¥ (Vitrolife, Sweden)} Cleavage medium(CM)
(COOk Medical, Austraila)S 2PN~8 4| 3£7] @A 74A] AL-&-3}
St 123 G2 plus vl N (Vitrolife, Sweden)3} Blastocyst
medium(BM) (COOk Medical, Australia)< 8 A|3Z 7]l 4] XZuj
o} GAZEA] AHE-3FATE 3 Onestep medium(OS. NAKA IVF
medium, Japan), TCM 12|32 MEM-> 2PN~ Zujjo} A7}
A W Fsh=dl AR ATE LEl 3 AR vl 0 & GIVF
(Vitrolife, Sweden), A2 A58 53} A L44 koo
2 Fertilization medium(FM, COOk Medical, USA)S A}-&-3}

3. OR2A LEXIO| =H|

AR FE HujTE F=317] $15te] B6D2F1 4A vk
2ol dxA &4 E 48A17F A pregnant mare's serum gonado-
tropin(PMSG, SIGMA, USA)E 5~8F# 9] wl9-2of 5~7.5
IUE Folate] Hujahs FEstsem, 3] JgAdE Fo
7] 93 TEEE 2F 4o FALSIATE TEE T 484 7F
ZTHOZ ne- s S § dAE e,
A FHe] P A2 BgE AZRE HYe A
ml2] PBS+20% FBS(Fetal Bovine Serum, Sigma) £
=o13le 7]dH °k14Al(Fa1con, 3037, USA)Z &7 d4a
= 3lgauge’t #2481 ml J€¥ FAH71(BD, 328820, Ultra-
Fine II, USA)S A}-&-&}o] Oﬂﬁ%@_“]@(Leica MZ12.5, Switzer-
land)©] E°19E IVF ¥ ®¥(Hoffman, C100-2, USA)H oA

2 W dxs HEy nds 3AE A3 skith
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4. M2 d=(In Vitro Maturation, VM)

AF e Gt Tl 20%2] FBS7E $HFE PBS S-9lel Al
23k vk sl el o] &3tk dAb= Fig. 1014 Heole
ulo} 7ol WA £ E-9HA(COC, cumulus-oocyte com-
plexes), TA-TTHE IF F2H(CO, cumulus-oocyte partial
contact) == Y3FAH(O, denuded oocyte)2} 7ol 37HA =
TR 1) cCOCe dAr F9d A 27E Z88kal +F
dsA 4 9lt ° =, 2) CoOx 41} Feloll WAl 27t
FHd dFNEI HS
% W2 2 AR 72
o, BM+%, OS+, TCM+ &= MEM+ 2. 2
o] 37T wl %k ]Oﬂ/‘i vl gkt dAbe] A& T
g 2 U(SAGE, paraffin oil)°] =2% 50 pul =5 100 pl &
Ao A wjFstRom, Mgy Fx @ CO, FEE HUE

Fig. 1. Differential fluorescence staining of B6D2F1 mouse blastocyst
(x200). A: blastocyst from B6D2F1 mouse; B: stained blas-
tocyst by propidium iodide and bisbenzimide, TE cells stained
by propidium iodide (PI, red), ICM cells stained by bisben-
zimide (blue).

A AAEPTE TCME, DMEM#% 0SS 5%& 393
G2, BMT2 6%=Z A4staom, date) Ao wige oF
19A17F AAj skt dake] s g A 15317 A A
Hol= ag g dse R 446}9& o, FA7F o8 ol A
A7t Bu)EA Kol

5. M 2|8 (In Vitro Fertilization, IVF)
A&7 dAp Aol AlZHE o] & 20417k o] Hell Al &St
Row, AeFAdE AZet7] A B6D2F1 w2 FAE B

C

SIYOE B F A v AFasth 859 A
AAA VIRE AEE AZE AU AYEH D DL A7

g 5,05 ml T A o] Hrhslo] A B2 GIVFZE € 718
Hll ¥ Al (Falcon, 3037 USA)e %{l 5 7]l kg Aol PBS
SANE out-wellol A g A2 S o5, IVF A H Yl A
F-Hu| skl g AMT 31gauge7t F2EAZ 1 ml 2l
EUFAIE ol &3t FadA HF Wl e FAAE W
EA1714L, 37°C, 5% CO, Wi F7] Well 1523 TAUE FA
7h FEIEF wikaddnh 157 & A7 EY S 05
mle] T o] H7bE v Ao thA] 37T, 5% L= 6%
CO, W7 el oF 90%7 HjeFstel £HFHES FEd
Atk FASNES fEshs o 0h2e 728 P (Markler
counting Chamber, Sefi medical instruments, Isracl)E ©]-23}
of B9 BEst AZES BT FAFYEo] o] Fol
A= ¢ At @ dxE H3E E= 1% hyaluronidase
£ olgstel UTALE WA F FA Agety T
A Bol WAt £ ol stk A% WAE | ml £
A& WAool E P AH F, vFE o] &
ZE 50 pl == 100 plo] F4L wikd A6 HAXC 1
F/ll —rﬂ”f—il%—c’— e A5 FAE Mgy aFd F
o

MERR 7120 2 2x10%mlE FY3}

6. HiOF Hi 2K(In Vitro Culture, IVC) X EHHO}Q| O] SEHH

AL BN FH F o 4~6A17F Holl AA)ETh
4 s 98 FAE AHEAeH, AHE wjge] &
<k FAIONA dap =910 2GR I AE T o]
A& AAGATE o] BHo] AAR Fabe A 2wl g wi g
(G1, CM, 0S, TCM, MEM)°. 2 &7 t& =§ n|E 74
1] Z(BX-71, Olympus, Japan)& ©]83}e] S48 54 =44
Ho F7E By £HE sttt AT F4E <l
TA & oF 24717 FHoll AAIBIR o, 2-A E ot R WEE
W FHol @ ZoR Ak 24 27] wlole= wMig &5
T 797 wdskdth SR Zujol BAllA o]
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FAM(Park 5, 2014)S A A]5F] WA ZF(inner cell mass,
ICM) ¢} < 9kl A Al 3 (trophectoderm, TE)E 2131t} o=
g A4 HPgel Fate] 7hds] AW EEY 12k 942 PBS
ol 1% Triton X-100(T-9254, Sigma USA)3} 100 pug/ml2] Pro-
pidium Iodide(PI, P-4170, Sigma, USA)S E§ sl A =34
THTEE #2082 G4, 231 4] o= 23408 s,
22 gAY Fa= 4T S(Ethanol, K45611583 424, Merck,
Germany)©ll 25 ug<] Bisbenzimide (B-2883, Sigma, USA)E
Eeste] AZSFATHACM S FH o7 A, A 2T F Ao
9 RS 8 ARt YL 4T A 3087 WA AT 308
T ol 1Ak Aol BA(F 10~15%) =E3AX v
22t GAA o= FA 1AIZF 30 o]/, 4TCell A8t A
< sttt G o] Ak Zufjol G4 g2 o] 3t
@ A AAE AT Gl ¢hEE Fujols FEAE
ol A MA3taL YA EEfo|lE FEfle] THEY B2 FFAE
A2 &7 F AW FHE B, 39 H(BX-50,
Olympus, Japan) 22 #Hzet Tt 2Fejao] F 3= o] 34
L2 yehbs 22 TE, A oE yehd 22 ICMo.2
Stdth AT A SR o]FHF dAle] ¥ Eujote] EEL Fig.
Lol VFehf Qe B 77 wi ek ol Eujofe] £y
O 2557 T 95 Xufote] BA §7& glste #
A 7

dee AR S5 thFig. 2).

Aol digt FHAA FAHE wiAEy] 8 AF w x|
LA A g
HEMIAS, B v gk £F 23kSD)oF 24 &
A2 SAS = ¥ (Statistics Analytical System, version 9.4,
USA)S ol&3te AEatdct 7t A7t 2142 LSD
Duncan 58S o83t 5% FFAA AA A

1t
)

g A

1. M2 CIE Hj L (BM, G2, 0S, TCMz+ MEM)O| B6D2F1 O}
A HRel M= - -8, Zojor M0 njxls I

2 A3 AZ o vk d BM, G2, 0S, TCM3} MEM
°] B6D2F1 wh$-2 Wb A<, £A& 83 Ehjol 34
Fo e TS ARG e, A3 A= Table 19
A A EFATE vl FFol w2 B6D2F1 vR-2 dxle] A<
A4&L BM > 0S > MEM > TCM > G2& &=A12 =2 A
9 AEES HARATH90.1+2.8% > 88.0+3.2% > 84.7+4.9% >
77.7£10.2% > 63.9£7.7%), G2 - T2 U] ol Blsle] f<
Ao go Aagd AT F AATHE<0.05). F53 dAb
E ALdFA o) gate] FAES g A FHELS G2
>BM > 0S > TCM > MEM & A2 A9 480 22 A
S BQ1(87.1+7.2% > 84.5£6.9% > 74.0£14.0% > 71.4+£13.8%
> 2.2+1.4%) 92, MEM & A 98 Ymx] vl FolMe=
FAA7E YA 2tk 282 MEMZ2 3 & 4~64]
7HH AR 2 AgHHAS FAT 5 UUAT, 4 F 24
AZE F 2 ENR L dee R ¢k Aldsle] &

AA FoHoR e RS s A thp<0.05). =3t B6D2F1

Table 1. Effects of different medium on developmental rate of
B6D2F1 mice oocytes

. No. of used Maturation Fertilization Blastulation
Media

oocytes (n)  rate (%) rate (%) rate (%)

BM 122 90.1+ 2.8  84.5+ 6.9°  65.5+10.4°

G2 122 63.9+ 7.7°  87.1+ 7.2°  70.5+ 9.2°

oS 92 88.0+ 32°  74.0+14.0° 73.3+11.6°
TCM 90 77.7£102° 714+ 13.8° 0o
MEM 105 84.7+ 49° 22+ 1.4° 0

Each value is meantstandard error.
*® Values with different superscripts in the same column were
significantly different (p<0.05).

Fig. 2. The hatching process of B6D2F1 mice blastocysts after in vitro fertilization (X200). A: hatching blastocyst, B: zona hatched blastocyst,

C: attached blastocyst.
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B6D2F1 k-2 ZHjole] A 245 3] Y& 4 F
S 5UA FH= g o]TEFANES Ao, 1 A3
Table 29 A A3tk B6D2F1 k-2~ Fujolo] A E45 2
AFsE7] S8 BMa2 2970, G222 1570 28l 0ST2 25
7hel EujolE AMEEIA T TCMT3 MEMTE Hjol @&
goll A HE AP et ol A= At F Al
¥ 4= BM#, G2 183 0STolA zHzh 74+13.970,
64+9.271, 76+6.771 2 OSw > BM > G279 A2 0S+
oA 7HE B AExFE YeERATE 183 ICM Al E
Z}z} 20+£1.970, 14+1.870, 15+2.17§ 2 BM > OST > G2+
o] &AE BMTA 71 B2 A EFE el 283
TE A ZE z+zb 55+12.570, 49+£10.770, 61+5.971 & OST >
BM+ > G2+ 2 & 08°] 7H4 B2 N Z2FE et
T3 %ICME ZHzZF 30+2.8%, 24+7.0%, 22.8£2.27] & BM T >
G2+ > OS+ £A1E BMwo| 7 B N=Z2FE Yehld
th. Z18]3 ICM:TE ratiox Z+2F 1:240.5, 1:3.1£0.8, 1:3.1£0.5
Mol AHE dom, AMEste vl o] e FAHA A

o] = $IATHTable 3). L2 A ¥ AR 202 BMZEH 0SS0
G2wETH 7 ¥ £2 AHE HAts A A 5 9
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Table 2. Effect of different medium on cell number of B6D2F1
mice blastocysts after 5 days in vitro fertilization

. No. of stained Cell No.
Media
blastocysts  |cM (n)  TE (n)  Total (n)
BM 29 19.8+1.9 54.5+12.5 74.4£13.9
G2 15 14.5+1.8 49.1£10.7  63.6+ 9.2
oS 25 15.0+£2.1 61.2+ 59 762+ 6.7

Each value is meantstandard error.

B6D2F1 wh¢-2 Xjole] B §E&&S Alsl7] 3l
BM, G2 18X OS7-g Addl Argsigoen, TCME3
MEM<2 Hijof e Aol A A7 dhgho] 2] & APEst
o ol¥l AFAAE At e, A3 Fig. 3¢ AAISA
th. B6D2F1 mh¢-2 xujole] EHt] @& &2 BM, G2, 18]
I OSTllA ZH2} 51+9.8%, 5049.1% 18] 3L 47+7.2%E BM
> G2 > OS £AE FHY @&80] %o, Al #£7H9] &
o7& ol AT & AUt T3 B6D2F1 W92 Eujjo}
o] AFES FelstRon, WA Ads Wi U Uy
O 2wk 7dA ol FHUE @3] v Al & 3
Aot Anhs 2o 2FAIH M, 1 I Fig. 400 AlA|
sttt B6D2F1 wh9-2 xujole] 24g-2 BM, G2, 183
OSTol X Z+7F 45+12.3%, 38+16.1% 18]3 37+11.5%= &
H) €E283 53 BM > G2 > OST M E ko,
Al vl ZF oAb ey, BM Bl G e A HTh 2 A
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Fig. 3. Effect of different medium on zona hatched rate of B6D2F1
mice blastocysts. Value is meantstandard error.
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Fig. 4. Effect of different medium on attached rate of B6D2F1
mice blastocysts. Value is meantstandard error.
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B A3E v l(G2w, BMi, 0SS+, TCM+ %+ MEM
)°] B6D2F1 mh-2~ wjote] WA Sl mx|= o #3t
o] A8¥S AAETE B6D2F1 vh-2 \ape] A o4&
BM > 0S > MEM > TCM > G2 A2 E942 ™ (90+2.8%
> 88+3.2% > 85+4.9% > 78+£10.2% > 64+7.7%), G2+ T
vl el viste] BAA fo27F AATHp>0.05). FH & 87+
7.2% > 85+£6.9% > 74+£14.0% > 71+13.8% > 2+1.4%% G2 >
BM > 0OS > TCM > MEM+ A2 $4&°] 93, MEM
2 feF oz F£H &) WUhTh(p>0.05). B6D2F1 v}~ 3]
of g2 0S > G2 > BM A1(73+11.6% > 71£9.2% >
66+10.4%)E Al F7F ol FAEAAME FH Afol7t
FAA T, TCM3 MEM-2 B6D2F1 wF$-2= wjjo} ulghzsy
T o] XUtk B6D2F1 P2 FHU] ©E8(5149.8%
> 50+9.1% > 47+7.2%) 3 B6D2F1 v}-$-22 2HAFE(45+12.3% >
38£16.1% > 37+11.5%)< BM > G2 > OSTO 2 Al #7F &
o2t ¢191th B6D2F1 vh$-2 XHjole] E A X 43(74+13.9,
64+9.2, 76+6.7), ICM A3 43(20£1.9, 14+1.8, 15+2.1), TEH X
4(55+12.5, 49+10.7, 615.9), %ICM(30+2.8%, 24+7.0%, 22.8+
2.2) 18] 3 ICM:TE ratio(1:2+0.5, 1:3.1£0.8, 1:3.1+0.5)& A}
Sate wgde] wE Al IF 7 fFexke ATk

o] Ao ARES B S E B6D2F1 vh-29] A9 74
< A% Wi 2AE Foigste 7R AT ARE B85
A
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