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ABSTRACT

This study was conducted to examine the effects of energy substrates in different concentration of carbohydrates
in the human oviduct and uterus on the in vitro development of mouse 2-cell embryos. Two-cell embryos were
collected from ICR female mice at 46~50 hr after 5 TU hCG injection, and cultured in three different media
[Control: 0 mM, Group A: glucose (G) 0.5 mM + pyruvate (P) 0.32 mM + lactate (L) 10.5 mM, Group B: G 3.15
mM + P 0.1 mM + L 5.83 mM] for 72 hr. Rates of morula formation of group A (72.3%) and B (56.6%) were
significantly higher (p<0.05) than that of control (34.9%) at 24 hr. However, blastocyst rate was significantly higher
(p<0.05) in control (51.8%) than group A (39.8%) and B (28.9%) at 48 hr. At 72 hr, no differences were found in
the number of zona-intact, zona-escape and total blastocysts among groups. Mean and ICM cell numbers were
significantly higher (p<0.05) in group A (78.0, 134) and B (644, 11.8) than control (53.1, 5.7), respectively. The
percent of ICM were significantly higher (p<0.05) in group A (22.9%) and B (23.7%) than control (14.2%). No
differences were found in the TE cell numbers (34.1~45.1). The ICM:TE ratio was significantly higher (p<0.05) in
control (1:6.0) than group A (1:34) and B (1:3.4). This study shows that energy substrates added to culture media
especially, the oviductal level of carbohydrates increase the developmental capacity of 2-cell mouse embryos.
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B A7E Q7 G w2 ZAZ 9 o] &4k dux| el AF 2-AX7] wle] A ddd WA JFES 2AIS
7] 915k AAET ICR & BF) 5 TU hCG FAF ¥ 46~50/1210) 2-A127) ¥iE B3igict 244 vl 3714
vl =3 [YIZFT: 0 mM, Group A: glucose(G) 0.5 mM + pyruvate(P) 0.32 mM + lactate(L) 10.5 mM, Group B: G
3.15 mM + P 0.1 mM + L 5.83 mMJollA] 72213t vkatsict, uiok 24 AlZte]] AHalu] £8&-2 group A (72.3%)} group
B (56.6%)7} NZZ(34.9%) 2.t} 281 ERTHp<0.05). L1} 4842k BIREET] v 282 U= (51.8%)°] group
A (39.8%)%} group B (28.9%) 2.t} 131 (p<0.05) E 3k} 72217k F ] 53 (ZiB, 41.0~51.8%), FHH B2 (ZeB,
181~325%) 2 % wj¥r¥y] v) E@E (68.7~735%) APT 7hol BAHU Apo|7} AUtk wiNtEY] vjo] B AE
¢} ICM A ESE group A (70.8, 13.4)} group B (64.4, 11.8)7} thZF (53.1, 5.7) B0} 72 8HAl(p0.05) B3k, SAHY
FolzkE Yo group A7 group BRTH B Aotk & MESo)] i3t ICM ¥l &2 group A(22.9%)%} group
B(23.7%)7} U1ZT(14.2%) 2.0} 2] 3H7(p<0.05) 3ttt FHNA(TE) MESFBEL1~45.1)E AYT I FAHY 2ol
7} 9tk ICMel| thé TE H-&(ICM:TE ratio)y® thZET(1:6.0)°] group A(1:3.4)4} group B(1:3.4)X%.t} £ 3Al(p<0.05)
ETh AF 2-A¥7] g vt 72A)771A1 9] B BEE-S AvEE wjgele] e Frkehe o] aFF ol
Qo AFY FERTE i 52 JdUAde 2ARS 9 u) 24 Tl & AFE BT

* o] ATE 2005EE ARTYSTHA PFISATE AFNY A Lo o) FolHE.
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o2 7HA] wig el wat FHE THEE]
27] Wl WHEAXEI(inner cell mass, ICM) =& 4%
vi M ¥ (trophectoderm, TE)Z 2t7] E3l€c} ICMS
golZ wddls RE 20T wddly, TEE 7o)
Huzg, olg F 7k AE 9 Fee A ug A
AE #IE F Y& 702 AHEHI Y dl(Iwasaki
5, 1990; d} %, 2002; Park 5, 2004; 2 5, 2004) o]
B Y ABE o] &ste] ST QA g AFHe
2 S nE F A HH wintEr] vje AE 9
g g AAE ] A A7 olFA L e
U ARt B2 o]AS Hojx glo] B4 FHol $
3 wiREE 7] w9 R B2 ojfgo] Utk

EHFEY FATL BN zFoz olFsE= F
AR Ul 879 JFE A Hed gAE 9% oy
ALE FHLR F9 sz, wgde] Hrlshs Fa
AR YO 2= glutamine, glucose, pyruvate X lactate
5°l 9JtHRosenkrans 5, 1993; Barnett¥} Bavister, 1996;
Gardner¢} Lane, 1997; A %, 2000; Park %, 2004; 2}
S, 2004; Herrick %, 2006). Uzre] A4 7]@oA
glucose, pyruvate % lactate?} 22 oA Y] =&
d#050 mM, 032 mM, 105 mMF FFA3.15
mM, 0.1 mM, 587 mM)olA 27 t=2A Jepdo}
(Gardner9} Lane, 1997). @2 AgHHT} glucose
FE7F 23 pyruvate ¥ lactate®] FEE & whd z}

< Y#RY glucose 57 ¥ pyruvate H lactate
o] TR/ ARF R Wy i, wigtzr|7} =7 A
o] 27w oA ofifx]e] o] &AL A Afolrt
PE Aoz 4#A Slch(Rosenkrans &, 1993). 4, 9]
E dyA o] uf dede] v G g A7 B
o] P& ovt ATt Y A wt 27 g2
A BT QS B9k ohe} wf) wae] dAof ulel uj
Fdqol A7tEoF ste 2 AUAYY = dF A=
7t A=l Ut §, 2000; Park 5, 2004 ®F 5
2004; Herrick 5, 2006). kA A Lo A] =Agte] )
2S A5 9 7 gg dAle gE quiA eTEHS
AH o2 A A FFskes dde A7 Ut

w2 AP Q1Y Ao dAES
A = Ae W FAA 2 5ol MY 5% bl
Hhx7] wjole] EE5E B 93, glutamine®] T
AR dez FHEHo e vigde] Azt A4 J#
(¢, A W AL glucose, pyruvate ¥ lac-
tateg ZH7} T2 T2 F U8t AF 2-427) 6 24
S PR dFS AT

O
~

12,

odk

Az % uy

BN 88

2 a7l AHE AFE IUelA ARFA IR A%
22, GRS BF 3~65%, TR 10~1559HY
A MR AR EE9 Bge] 2AEE Rl
Aol AR w7kx] AREES e, F9e FUE 14

107zte 2 24393, AR B FARez Fo3
At

i R HA S Fi|

A ulfjtH

W29 WgE glutamined ©E AUA Yo R FHira}
I 9% DMEM(Dulbecco's modified Eagle Mediumy;
11966-025, Gibco, Grand Island, NY, USA)°l 20% <13t
GEMNFF)S APt ARSI ED). el glu-
cose(G) 0.5 mM, pyruvate(P) 0.32 mM, lactate(L) 10.5
mM(F & FE, group A) = G 315 mM, P 0.1
mM, L 583 mM (A3 FE, group ByS 242 H7tst
o] AP AR

EE AL 00125 g9l streptomycin sulfate(S-
9137, Sigma, St. Louis, MO, USA)%} 0.01375 g/19] peni-
cllin-G(P-3032, Sigma)E 713 b AFSH A7)
(Osmomat 030, Gonatec, Germany)E ©|-8-3t] 379
280 mOsm/kgZ B A, 02 um o Z7](Millex-
GV, Millipore, USA)Z Al#3ld4 14 ml tube(2001,
Falcon, USA)oll #-5-3 Th& 4C W34 Basgith
2-A 7] g wFd o wjgFAL 37T 5% COE
2183l Qe wl¥7](BB 6620, Heraeus, Germany)°ll4] 6
AlZE ol HEAZ T ARSI

S oM g9
vjk 72417kl Wik 7] wlo] 3 FAL Jad 13}
28 ANtk

(1) g4 1

Ham's F-10(11550-043, Gibco) (BSA free) + Triton X-
100(T-9254, Sigma) + 100 ug/ml propidium iodide (PI,
P-4170, Sigma).

@ 949 2
EtOH(Absolute Ethanol, Duksan, Korea) + 25 pg/ml
bisbenzimide(B-2883, Sigma).

2-ME7| uiof By 3 #E

T FE317] 98] PMSG(G4877, Sigma)$t hCG
(CG-10, Sigma)E ZZt 5 [UY 48 A7t HHo= B3
FARIE AdRH FRAE FAA T, 12413 Fofl A
Ao &g GAT AYl o] &3tk hCG FAF F <
B AFEEHor AHE PN g d#
& &3 AAAuE st v 3 AI(3037, Falcon,
UsAydll A d#s #HF3I 22427 wE F5Esith
33k 2-A1327) WiFAA FEFos BAEA ATS
Aste] Aol o835t (Fig. 1A).

39 2-A27] wie Zzbe] Y8 gy 50 ul &
Ao mineral oil (M-8410, Sigma)2 T ujgF HA|
(3002, Falcon)oll 107 W&jel wiE widslict 2E A
Y2 72A7F B vt vk 48AIZHA S BU%
vjokel S 1280 WASHGIL 2443 Ao ul T kg
S AT H e A7) l(morula), BRNFEY]
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Fig. 1. Specific features of the developing mouse embryos and differentially stained blastocyst. (A) Retrieved 2-cell embryos. (B)

Completely hatched blastocyst from zona pellucida. (C) Differentially stained blastocyst. Note that the intense pink color represents the
chromatin in nuclei of lysed trophectoderm cells. The blue color represents the inner cell mass.

Hl(blastocyst), 4t §-2+ vjkE 7] vl(zona-intact blas-
- tocyst, ZiB) 2 FH €% witE7] wi(hatching~hat-
ched blastocyst, zona-escape blastocyst, ZeB, Fig. 1B) &
OS2 Wiro] B, 7|15 oy, W 724130 FF 4
He ol&ste} wiwbEs] wjeld F AE 4 % ICW/TE

AESE 245300,

HiHEED) HiSl B HM

zizbe] wi Aol FAE winkE] v o5 34 o
AR F, 2002) 02 ICM} TES FAste] #sigidt.
HANg retA A, winkEy] wlE Al o
Aol 1A 15% o|Ul2 w=&dta A FA) G 22
70 T 4TolA 15417 ol WAske] G4 e st
Ak @Mo] gkad wiubEy] il glycerol (G-2025,
Sigma)olld i3l o] FMHE AASIL A slide
glass® &7 ¥l cover glass® 92 th, 3% dvH
(BX50, Olympus, Japan)ol] 57-2t%l 3% ofa}7]ol] 2pejx
UV)= THAA Aox Yehhs AL I, £342
2 e e TER #E38 thFig. 10).

A 24

A o] A9 Dol ik A
ERiRlaL, =14 W] tig BF WA 1SDE X
Tk wF A7)l met ZF AP 2 Bdel Wd &
©)/d2 Sigma plot 2001(v7.0)7 SAS package program
(v8.0)= ©]&3le] Student's #test®t Chi-square AR
W8 Arste] B85, 5% Ul(p<0.05)d w BAHC
2 Fostoia #AssI

2 =

Nzte] Zajo mE v LESa} HHET| Bio| ME £

vl H7pg Ao g7 uf ] v o

ZAVE}7] S8t 73] AEe) 24970 o) 2-A|E7] )
2AZE B wieFEhEA 244)7F HAC R AV 2
Table 191 AIA3FATE Wi 24|17kl vl &3
& A H7REQ group A(72.3£27.0%)} group B
(56.6+14.6%)7} Z(34.9+19.3%) BT} F-2akA Eich
(p<0.05). BiSF 48A[Fell WIWIEZ] W} FEES tiERT
(51.8+16.1%)°] <A H7}Q) group A(39.8+26.8%)%F
group B(28.9£21.8%) X tt FoJ3HAl F}TH(p<0.05). WY
7217Vl ZiB(41.0£30.1 ~51.8434.4%), ZeB(18.1£14.6~32.5
+30.0%) 2 F wivrEr] W) E3-&(68.74143~73.5¢ 21.9
%) At gholl FAAR Abolzt AT 17670 9] HiRt
7] Hj(NZET: 58; group A: 61; group B: 57)°l4 &
AE F(HZE=T" 3,079; group A: 4,620; group B: 3,673)
FEeQIch By AlESE group A(70.8430.7)9) group
B(64.4431.3)7F hZZ(G3.121.1)Re F28tA Bt
(p<0.05), BAH] Apol= fln vt group A7} group B
B} g Age ®ylvh

o &t oSt
o rir g o

HEEE S| HjS] M Z40A ICMZ TE MEQ H[E

33] AP 105709 2-AE7] vlE 72417 wF o
& vEhd uukEy] wiol Al ICM/TE X 7, %ICM %
ICM:TE H| &S £A}5te] Table 290 AlAESIcE 5770
w7 Bl (th3T- 17; group A: 20; group B: 20) 5ol
Al 557)(HlZ&T: 15; group A: 20; group B: 20)7F ©|F
P QAo HFgstal, ICM, TE 9 & AEFE 2T
(85, 512, 597), group A(267, 901, 1,168) 2 group B(235,
761, 996)°N A 247} ZAL8EAH

ICM MEFeh %ICME oA H7kel group A
(134444, 22.9415.1%)¢} group B(11.846.3, 23.7+13.7%)7}
Z2TH(5.743.8, 14.2+11.0%) .t} oI 8kA & %3L(p< 0.05),
EAARI Apel= A2 group A7} group BETF 52
ZAgo] U3ltk TE AE F7(34.1:21.2~45.1£29.2)% AF
o 7ol EAAS] o]zt ¢l ICM : TE ratio= B
T(1:6.0+44)0] AR H7FEQ) group A(l34+ 33)44
group B(1:3.442.3)2.0} F3HA] 5 SkTh(p<0.05).
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Table 1. Effeclsofenergymbstratesonblastocystformatlonandtheu'oe]lnumbersofmousez-oe]]embryosat24,48and72h1safher
In vitro culture’

Groups Pvalue

Control A B 1 2 3

No of examinations 7 7 7 - - -
No of 2-cell embryos cultured , 83 83 83 - - -
No of morula after 24 hr cultured (%) 29(34.9+19.3) 60(72.3+27.0) 47(56.6+14.6) <0.05 <0.05 NS
No. of blastocysts after 48 hr cultured (%) 43(51.8+16.1) 33(39.8+26.8) 24(28.9121.8) <0.05 <0.05 NS
No of blastocysts after 72. hr cultured (%) 58(69.9+24.9) 61(73.5+21.9) 57(68.7+14.3) NS NS - NS
" Zona-intact N 43(51.8434.4) 34(41.0+30.1) 37(44.6+16.2) NS NS . NS
Zona-escape wo 15(18.114.6) 27(32.5+30.0) 20(24.1£16.1) NS NS NS

No. of blastocysts stained - 58 61 57 - - -
Total cell no. o 3,079 4,620 3,673 - - -
Mean cell no. T ' : ’ 53.1+21.1 70.8+30.7 64.4+31.3 <0.05 <0.05 NS

Groups Control, 0 mM A glucose(G) 0.5 mM + pyruvate(P) 0.32 mM + lactate(L) 10.5 mM; B, G 3.15 mM + P 0.1 mM + L 583 mM.
Values are meanssstandard deviation.
Pwalue: 1, control vs. g;roup A; 2, control vs. group B; 3, group A vs. B.
NS, not significant.

Table 2. Effectsofmergysubstrataontheoellnumbersofmneroeﬂmass(ICM)andtrophecl:oderm(TE)ofmouseblastocysts
differentially stained after 72 hr cultured”

Groups P-value

Control A B 1 2 3

No of examinations 3 3 3 - - -
No of 2-cell embryos cultured 35 35 35 - - -
No. of blastocysts after 72 hr cultured 17 20 20 - - -
No. of blastocysts differentially stained 15 20 20 - - -
Total No. of cells 597 1,168 996 - - -
IcM 85 267 235 - - -
TE 512 901 761 - - -
Mean No. of cells - - - - - -
IcM 57+3.8 13:4+4.4 11.846.3 <0.05 <0.05 NS
TE 34.1421.2 45.1+29.2 38.1+21.7 NS NS NS

% ICM per total cells 14.2+11.0 229+15.1 23.7£137 <0.05 <0.05 NS
ICM:TE ratio 1:6.0+4.4 1:3.443.3 1:3.4+2.3 <0.05 <0.05 NS

: Groups: Control, 0 mM; A, glucose(G) 0.5 mM + pyruvate(P) 0.32 mM + lactate(L) 105 mM; B, G 3.15 mM + P 0.1 mM + L 5.83 mM.
Values are meanssstandard deviation.

P-value: 1, control vs. group A; 2, control vs. group B; 3, group A vs. B.

NS: not significant.
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2004; ¥+ 5, 2004). wioF 96417kl -3} wiwbEr] W) @
AE°] glucose(0.5 mM: 82.3%; 3.15 mM: 78.5%)2 &7}
e ® 7P fesidla 53 A sRd#d wk,
05 mM)ellA 7HF Fkth ¥bA, pyruvate(0.l mM: 34.1
%; 0.32 mM: 34.1%)4} lactate(5.87 mM: 25.9%; 10.5 mM:
33.3%) H7bEMe thERFG32%) R #Fthd 5,
2000). Glucose®} &= &35 A3ty Y3 & 74#] 4
& T vt e, AR 22427 99wt 724]
ol viREE A& BAA Foxke gy uix
T(60.9%)°] glucose H7}H47.8~522%)Rt} =A e}
W, HF N ESLE glucose F7HEE5.6~505)0]
ZT(39.2)E0 A vehve AU % ICMS glu-
cose 0.5 mM H7FE20.6%)°] HET(152%)°1 glu-
cose 3.15 mM F7FE(13.9%) Bt A Yebdoit 5,
2004). 3HA glucosed HI7FAZ1E 24~72A7F, 24484
7V, 48~72A13k, 0~72417F, 0~48A1%F, 0~24 2 48~724)
b (24~48A7F AA) T 0~2407r0F Yro] 2AMS}
& W, F7F EE AAAT et wintEr] v FAHE
< Aozt YA gk dbd, ICM Al £ 2448417 Al
AT (1349)°] ThE (10.44~12.80) K0} Bkl %ICM-S
0~72A12F H7HE(23.03%)0] the  T(16.9~22.42%)H.0}
A Jeh A (Park 5, 2004), ¥ Aol q AAE 23
ofuxle] Htol Sloixm 7t s AAAZ) A whet
o 2 sl JEgE mA F ASES AABIITE Co-
naghan & (1993)2 pyruvateE 0 mM, 0.23 mM %+
047 mM9] s58 ZAE wjgdolA QI 2-AlE7]
b2 wiRtE|7bA] widatls W, 27 16%, 33%
48%2 A7t st F7EFE vk wie] HdHo
Eout wintazy) wjole] MEFolE G w|XA &
=t 3913, glucose®] F5E 0 mM, 05 mM E+= 1
mME FA830S o vt wjo} A& Jol7t §l
Ao MEFo A th2(99.1213.5) .0k 1 mM(58.4+
82)°14 @A A=, o] AolE ICM AE F533.0
+6.8 vs. 21.2 +2.8)¢] Zpolof] &J3)A|7} o}t TE AIZ 4
(66.127.7 vs. 37.247.1)9] zto] wiEolgtal a3t} o &4
ANE a9%std, A9 sl A= 047 mM2] pyruvate
© A& A7rstal Adu7] olFdl= 1 mM9 glucoseE
2ol Hrbeke o] wiwkyr] wiole] LAES Folil
Z}zke] wiwtE7) wjole| M= MESTL FThEa 33l
ot Ty o]Ee] Add M= 10% maternal serum¥}
555 mM9] glucoseE 37}k EBSSO| A3t WAHE 2~4-
AEZN74A] wjgste] 2°A) o] A& dhal @ oE i
g wjetdlon® Wyt 1wk glucosed| =&
of W2 Fgol tiaiME o B2 A77F | ofof &
oltt.

Barnett®} Bavister(1996)%= 1 mM®| glutamine® 0.1
~0.25 mM®] pyruvate’} £ = HECM #9) glu-
cose/inorganic phosphate(Glu/Pi, 5 mM/0.35 mM)2| #
7t f5ol wEl EAE 2-AE7] WS wiRkET|7bR] vk
g o, FHINES 75%A L F7hE0) 36%E F-H ko)
7R R FolstAl EobA Giw/Pirl wioto] et A
28-S ok Egich o)k 2 A 8-S Glu/Pi
action®ll 2J&t glycolysis Wli-oll dojvbe=t], = gly-
colysis7} doAbH cytosolic metabolism®} mitochondrial
metabolism Ato]e] #&HE 7] AsHA oxidative pho-
sphorylationo] dojutA o} uf dde] fHagk I

(Crabtree effect)S A H& A2 A UHCrab-
tree, 1929). Seshagiri®} Bavister(1989)= ¥ XE 8-4| 7]
= YA E sk oA glycolysisE ©] 8314
B8} “Crabtree effect”"”} 9171 wjtel2ta Qi) o] <}k
-8 "Crabtree effect’ 2802 o] 71X o= Yo}
A 9 e] oxidative potential®] EAAEA HEZ A
Hog uf o] A Ertil 3} (Seshagiri®t Bavister,
1989; Barnett$} Bavister, 1996) & A+ Aol ke
A5 eERSITh

HjFelol glucoset™ §¢] glutamine¥ EDTAE #H7}3}
of AF A 2-cell blocks FHIARE, vijuizr] uje
H4ES =ol7] sl 4-AE7IeE AAE] Afold
glucose®] 7P} Besithe Hik: UriChatot 7,
1989). Conaghan 5(1993)2 glucose”} 2UZF Aol A 1-
MEZ) S 3-AE7] 7129 A5 4847 Bl o]
gt AFFe vlR|aL, 4~59) glucose-free Bl ol
A pyruvate uptake’} F243] F7Fetes AL Aol A
Wt ¥ 2 Aglel=d) pyruvates B o 313, HE mjY
717H5~6Y M)l glucose uptake”t F4 3] Fobxl AL
AR 7)o A= glucosed] AEFE B7] WEY Aol
39t} Glucose-free mediume AMHE3 749, AF A
wiEbz 7] wiel F37t oo, Abgrel A 2 AR
< UEsta J& AoF AZ¥rHConaghan &, 1993).
B Ao E wjgde glucoseE LT AL &
et e wl, AF 2-AE7] wjelA wiET| 7R o) W
oA diEze AA 27t WA gt ey
wje] Fat MESF ICM AIE 5 B %ICMe] =4
H7ptol A seba, $7] v wrdel oA o] g &
d&ge srhe AL U F AUATh

Wale¥} Whittingham(1973)2 A5 2-A|Z7] ®f d&g
A X & HAY 2712 pyruvate?} lactate®] F=7t 7}
7} 03~04 mM¥} 40 mMojekal 33T} Seshagiri®h
Bavister(1989)c #2H M€ pyruvate’} @ o«
o2 Hrbe wjkdolA wjketd wiRvtEr] wi FAHES
Z7MA4 4= vkl 319131, Brown Whittingham(1991)
2 AR wiol| A AFAE] AT Y] WS AT
shith wlFded o oux[doR Ho e glu-
tamine A7 (Chatot 5, 1989; Gardner®l Leese, 1990),
3 ~E)(Schini9} Bavister, 1988)2] AEXLAAFA|AGES =
Baed =S ot 3klE, glutamined gluta-
mine transaminase® %39 2-oxoglutarate® H3tE
oA E Aiket, A wiE Al AlYAE glutamine
S ©o]-&3}(Nasr-Esfahani 5, 1992). £ A Aol A
quAPe e H7kelr] ¢ oA ARSH
FHE glutamineo] 7]EAOE FIFHO U=t AH
2-M|3E7] w7} siRbET|7bA] sl o] oA Y
AHEE o2 JgbEnh v Ay F7HES] o
2R oA Y HukelA wf A FEe el
A BEEE A oE wFo| Hol, wjgde] 7]EH
o7 %3] 9l glutamineo] 93 M &H7T A
U ozt ]9 mrgk Ao AlgHEch B dAFeA
aokelef] 7Aoo 23O} §li= glutamine F%(3.15
mM) HE ATelA ARSE FE02 mM; 07 mM; 1
mM) (Gardner®} Leese, 1990; Krisher2} Bavister, 1998)
o} thh E2 27 AREESA O, A9 wieke] ARS
3wl A7) 7L obdet 2-A1E7] wigith &3k ICR
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AE] BFE PMSG-hCG FAF F 4827kl d&AG o
ZRE 353 2427 WiE gl AHEESied], o
AlolE AIZEEFTAEL] AW FHE e e]7]
&l 2 cell-block' S FHE = & ZH oiR= A
312 e¥gtt). 3, Herrick 5(2006)& G40 & U¥
H(large antral follicular fluid) W glucose, pyruvate %
lactate?] == A 14 mM, 0002 mM Z 7.09 mMo|
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