EREEMASR BE2E SMAFE4LA

¥

BRTRENM ORI EZHIEL 2D 28T -
Rk DGRBS 5058

KE EEo, EH 28>

1) MRIREESNt > 5 —

2) RBUMFSLRZER B A ar BREE R AT FERHER E A 2
(B RESER RSB R E AR

LA, REEERIN (ovum pick-up : OPU) ~{RFH e A4 a2 O®E? Tld, ZOFRIETESNDIEER
(in vitro embryo production : IVP) ¥ ffiic k0, 4 RIERF—1ED-D, R T 2TH D,
EBG THORNZRETTI I MG NS K DITE- TIVEAHIZLREIHEHAT L LS, MOEEUL
T& /. LinLans, RGBT K 2 I 4 EREE U mERTERWN, —F, ERNOIIRE %
RISMEKARE L TEL, Zomz@ETEUL, XD BRI ERZWEE THRE L a0, FHOERINE

2 < DEBMECEERFOEENRETH L. T 2RV, SRR 5 I8 2 5 BRI L THRAL T
THEE SIINT EINEMIE DR OF v v 75 i s X 1 HOPU-IVPH R 2SBAFE X 1, IR T2 %
RFIZHE H L7228 L WSR2 MET L, RITHE Dz EET DI ENAREL /> TE 7. OPU-
ERBEOWRICHDMEAL. 512, ThZEiH VP TIE, IR SRS ESEY 0T h s
LCIERBETEZRZOTIIICHETS". BIFTINERINT E, HKEDOLRITHE R LW ETE

it LTHIffENTHO, Mrhdd X0 2EA

. Hulsk D BIIGERERT N Z OF 2 ELD AR, %< DT
F oI X T z

TIUIMEESINTNS.
BUEOIRMNE DR - WHAFRE BT 2BE L OPU TERIL 72001/ 5 BhE ] RElt 2 A ET %
LT, WZREHROBEANET 5ND (BRMKES I, Ui T Ok, ROV, IROFEAR RN

[E&PEMAT)) . TOERERL, BEE D=L DEARARTHS. LinL, 05 DFIEETIE
UBEMELRETHD, FH8D N5 OREIRE PREL L 72987 D20~30% F2 U MBSt Rl REIE 7345 5
THIENTHSN, RROZFEREE 2D E IR NTHESTY, iz, BRFNEEND L7 %,
B L SMNETb D EEASND. G, W HEHE D HRICEN D 5% FEORENHRE SN T
IR D 720113, MY S RN RITIEM L, 5. ZoREEFNzgETEUL, KDE < ORI
WNTERET D 2 Z2NRANTHEEL TW < FOIEERTOLEENARETHS. TITEESIE

FrED. COMEICHET 3 FEO—DELT, L BRI RS 20 S L T B M 0D T B R DT L
TU—MEERF—HFELT, EMEICSROKE OB, TS5 ORINERAGDYE, Tk

EFEL, FNEBIET LI ETEBOERR T HEREHTEEOTEOMEIZODONTHRET 5.
BT HIMBHEER ST 5N 5.
TN E THEY 2 OE BIBE R ICINT 7R EPELR, 1. DU FOBEINRAIEERICHITS

WEHEIRLER 2 L 7= BRI A TS LT 7 HEIC U0126; 8 INS IR RSB RR A R (T RIT T FHE
A EINT 2 HENEARTH-7-. UL, EERRK TR, AR TE S NI 713 R R



EREEM AR ® BE2S

w444 A

DIFEN S IIF 2 BE L THRIMEEZE 21TV, BiEn]
HEMR 2R T 2 A <BiBEL TWA 7Y, I
DR ZRIZII T ORAE IR E S ZEZZT 5.
Y- D T VM B A S B D 2 73, Ml
BRI IN MR O T Sk (COC) DF + v Tk
B ZIT U 72I0 i S I~ D & K 1 D LG 1T
KEL TWBY. DT O HEHIZ, LHY —
2 1% IZmitogen-activated protein kinase (MAPK) % 4}
LU OO T N e & D OF v v TG DL,
YI-FN Dceyclic adenosine monophosphate (cAMP) &
ENMETFLTHRIS. UL, RIRFATIIRE AR
HORERTENMAPKEEHEL L, F v v TS
PR < HAEE U CRIIE B A 100 D K FiiE &
MEHINS. ZOMRRELT, HRIERATIT DR
BRI, KRNI T SR L TR< 2% B
DEZEZLNTNDY Y, 5T, BHEAIRERZ
BBV AEET 2121, RNEEIIF 2T 5 2
EMETHS. UL, EEBRG THRNRZIIT
21551213, PENERTICIIF 2B L 72T ud7s s
9, OPUZITOWRFMIMRESI NS Z &, BALL 7200
FEAEOREEENE <, EX Y N TOED HFHWNE
METHRRICIERN NN D Z &R EORENHBH. =
NozZWRERT 5 E, KRNI EFRERDOIFEEZ
B2 DERNBRAEEDORENNELEZ 5N S.
ZTIT, EESEF vy THAEOmEE KR
EIBHIEIZKD, UIFOMILE RN RHE S N,
R FE RN T 52 &2 /FL T, UIUT
D R AL 2= W) ITMAPK % 6 4/ 9”2 MAPK kinase

(MAPKK) OHEHITH 200126 iRKkML TF v v
THEG EARINZRER DIRFEE B2

A

RENZCx43DspotEiRd .

A : No signal : BIF4HRaE N ICCx43DEEENS RSNV HD ‘
C : Spot signal : BSREIARIBL T, IIFHREADCA3DEBENITRITZHD

BEonsvn
/N—[350 pm

BRI TEZIIE O 5 5] L 72COC
%, AGZERIHE L D BA 5 707 i 5 RN B AR 38 12
U0126Z I L T 2 RefilEs 28 U 7=, HHREEICI3ZU0126
DIEEDAZRM U=, F D%, COCZU0I206%EE
F 72 WD RS IR TR U T 21 ~ 2285 ] pl i 45 72 fik
ftL7z. FW TR ORI & W TR & AR
B|EAITV, MBI AEREZF /=, £TU260DHE
EOBETIE, oHE"" THEHAINTNSI0
uMZEEAHEE L, 5uME IRE L7z, 2 OFEE,
R e 8 AR R R B (16%) & bk L T 5 uMiss
e (28%) THEIZHEMU =4, 10uMR i #
(18%) TlEEMNFEOL NN (R1). £D
JRIIZEH S N TRV, @BETIET v v THa
DYEIRFIHERE S 0 TRREADYRIR IR AE U 7= n]REME RS,
UO1267"MAPKK LIS IZ B ZFE D FF — Y 2 3
HLIERZEDY Z LI X BHEBENEZ SN, i
WT, FREE#EF DCOC ITH L TF v v T &k
R T Td D RF 3 243 (Cx43) D FE it
ZEEL, Fvv EEOREBEOETEZHET L
T2bb, v v EGOREIZED, Cx430%
RN FHENICED 5N T EEEEE L
72 (B 1). U0126 5puMALER 4 K2 BT 2 Mg

K1 BHAEEVEIOUOI260DRIND FEFEAE I KT

THE
i fy vz K
g FEB ety RIREAER
?ﬁuyﬂT%z IEH/& )7”]4— </0) (%)
poiishica 200 8 57+3 153"
U0126 5uM 200 8 65+6 28+4°
U0126 10uM 200 8 66+3 182"

< FHE L RERE
T EEEMTEEESHY (P.05)

C

B : Spot signal : SR FHERZE K [CCx43D /X Ix & h

1 COCIZHBIF3Cx43nGREHNEE



EHREEM AR ® BISE2 S

T4 4 H

BN PEY a9 72 B "Spot signal" % 7k 3 U F D E|
B (25%) 1F, REEEE (44%) LIkl THEICK
Moz (F2). 2L TU0I26 YLELS, 24K T
TR DMEIXTS%LA ETdH O, BRI RN 7
ZEMNS, C43D50 R, DEDF v v TG DA
BE/NUOI26FINC K DBIEL /1= Z EAVUREI Nz,
NS OFERMN S, T INT ORGSR DY) D21
1200126 5 uMZIRMNT 2 Z &2k, Fr v
KA OREMNEIEL, WREFERNENT S
MHSMNERS 7.

-
—

100% T
90%
70%
60%
50% 100
40% 75
30% 56
20%
10% 15 2 18 2
0% — el [
Fotict:cd u0126 Fogick:cd U0126 Fogiicti U0126
ORFFHl 458 1885R 2485

(32) (45) (55) (13) (29) (22) (29)

ONo signal M Spot signal

K2 RPMMEERBEROINTICEITHCx43REHK
[CRIXFU01260D 5%

o

BN (IERIPFHZERT. *P<0.05

2 DIURELEREERICETSSA AU %
R REF-I (IGF-) & ERBREKREF (EGF)
DRMDEERAFEER (CRIFT TR

—MRANITRSN T IR AT DKL, BRI
U UM TITE (FCS) 23S %743, FCSoO v b
RO FBARNKESERD. BEROHRE T, M
1B 2L 72 EZERIREER DB 5 78 7 B 280k 22 FH
Ba, EY LU miE 7 IV T 2 2 (BSA)Y &
WU 7= 8588 & Pei U TR S AR R AR N 2 &

MAREINTNWD., IO EMmE, KDEELR
MAEPEZLT D 721X, i 2 F W 7 W AR Ak

DHA S InFe bl 2 i 7= IR R RS AR SN R D i B 2
EOMENEINEE LW, —, EIMERHIZ &R T
LR U TR AR B L7z & W S
W< H270 N, wins BEARMEERMNLZ
B LR OMBIEFEAERITER TETWRN. £
ZTC, JVEMERRZZENICLDZ<EIT S
ZEZEHMELT, 2DO0ERTFIZERHL, T

5 O FE I 75 58 A B AR A ORISR FE A S E T 8
Brmat L=,

A 2 A kR ERT-T (IGF-I) 0L t7%—IZ
2 QINTFN S MERICE S 2 TORE A TR
L% IGF-NZ 7 R b — > X Z2MH L T, Jir
Bl AER 2 LI ENHEIN TN
B ENBD - F i EERERT (EGF) O Lt
=%, U OIFBIOHBEIICERL TH 0,
RIS AE WO FE R AR N DEGFORINIC &L 0, IR
BRFE AR ET D ENHEINTNDE?T,
ZIZT, T05 2 DD ENKT 2 Mg Rz
A, IR E A EAEH

WL TR ss kR %
IZDWTHRETL 2.

£ 99 8 1T I 1M T & RN R (SOFaa-PVA)™ |
B E @ IGF-1 (0, 2, 10, 50, 100ng/ml) Z RN L
THAERZEZEBL -, TOME, WREERZ
IGF-1 508 % V) 12100ng/mlF SN e 12 35 Wy CTIGF-TER
IGF-1 50ng/mlifs it T &

-
—

I EHRTHREICE S,
bEno (H3).

450 1| pREEE

m R R R4 R

40.0

350 -
300 -
§ 250
# 200 -
15.0
100
50 -

0.0
ong/ml

2ng/ml

10ng/ml 50ng/ml 100ng/ml

M3 RAEEBRNDIGF-LRMOBRREEICRIET
Y S
B BRDFIELRAER = & /R T (n=449-473),
a-b: EFFSHEICHEEZHY (P<0.05)

Pinto 5 |3~ 7 Z IR IZ B W TIGF-IsHil i i o L
Y7 —ICHEEL TN I—A N T AR—F—8
OBEEREL, FBEELTTYRN—2 2Z2MHT
5 EHRL TS, AIE DIGF-1505H % Wi
100ng/mIyE IN#E TlZ, IGF-IEVRINEE & b~ TR
FSFERMEN S 2T TR, Z2RkEF—4%%
AL TN, IEIEOEE & NATIESES J U5
EHREOMBEE DI HED 5N, TS DOk
s, IGF-13508 % V2 13 100ng/mld & THY 5
MIZIE LI R 2 R T D EFZ A SN, Ni



EREEM AR ® BE2S

5P AMITBNT, & WiEE DIGF-1 [ZIGF-
LT =Dy LFal—TaziRll,
TRN—ZAZ2HFETHIEa2R_EL TN,
Prelle 5 % 7 2 IR IZ B0 T100ng/ml DIGF-T FEhN
TEFRINEE & e U CHBRICHIB R E L 2 N %
—%, IGF-1 Lt 7% —DIEENHEZICK T T3 Z
LEHELTNWD. IS OHE EARBROFERN
5, SOFaa-PVA ~ (DIGF-10 RN #5113 100ng/ml &
D50ng/mlD AN L Tnd EEZ 77,

KRICEGFO# R &M L7, EGF%, 0, 1, 10, 100
ng/mlDPRE TEEEIRICIHRIM L, Day 8 IZHBIF HMFE
BEHN, —HMorgRTllkzllEeLlz. 0
fE 4, EGFZ&100ng/miRINd % Z &1 K 0 o o 78
ARDPIETRINEE & Wi L THEICEL 2D (F4),
IHIC, FLWTF—FIIIRL TV, Nt
Difi % ® 1 ng/ml & 100ng/ml FKANEE T HEEFRINHE &
kgL THMLZ 2o 0N S, SOFaa-
PVA [ZEGF %100 ng/ml OEE THRMT 5 Z &I1Tk
D, ROEENMEEZINDIHDEEZ =,

-
-

45.0 | OREER
400 SRSl
350 - T [ |
30.0 A
b
§ 25.0 ab
o ab
# 200 1 213
a 33.5 34.4 § 199 33.6
150 1 | 281 16.5
10.0 1.9
5.0 -
0.0
Ong/ml 1ng/ml 10ng/ml 100ng/ml

M4 REEERNOEGFRMOBEREICKIET
MR
HHBROFHEHREERZE % /R T (n=420-446)
a-b: EFSHEICEEEZHY (P<0.05)

%5 U TIGF-1 50ng/ml , EGF 100ng/mlo ¥ 35 &
O 5 ZRML ThEZET> 72, £7/25 % FCSZER
U THtE IR 2GR 2. T OREE, AR
B, EGFUINEE, IGF-1IRINEE, W& RFamE,
FCSIRMBEDNE TR ERZNE < k> 7z (K
5). 51T, WHIESEOMNEE S ERMEE (21.5
f#) &g U CTIGF-IiRINEE (31.5M#), Kk & K
T-URINEE (41.3f#), FCSIRMBE (38.2(8) THZ
WML ZhsofENS, MkERT %
SOFaa-PVAIZIRINT 5 Z &K D, MOFEENEL

’

THA444 A
<IEEINZ2HDEZ AT,
50.0 -
450 | | DEFENR o
200 4 B R 58 A R
350 - AB
300 4
8 250 |
# 20.0 o 40.3 m
15.0 - 29.5
10.0 - 19.4
5.0 -
0.0

SR IGF-I, EGF 5%FCS

K5 REBEHZRANDIGF-1ELUVEGFRIMDIMEHR
HEICRIZTTHHE
HEBR D FIEHZ AR Z & IR T (n=424-428),
A-B, a-d : EFSEICEEZHY (P<0.05)

EGF IGF-I

Sirisathien 5 1%, 4 #il i #i 7> SIGF-1 50ng/ml &
EGF bng/mlD E6E 5 —FHZ RN 2 Z LXK DR
WRIFEERNEINT 2 Z & 2WE L TWDH, Wik
ERF ORI K 2 FEA R M FhRITHR L Tnis
W, ARFZE Tlid, IGF-1 50ng/ml & EGF 100ng/ml % [7]
RFICERS EEN S EEERICIRIMT 5 2 &k, I®
BRI FRAERIIIRIMEEL D 15%Em <7k, I5ICT
DIEIZES 57— OBEMIRIMEE S LN THHEIC
FEWETHO7. #Eme LT, BEEEIIBNWT,
SOFaa-PVA~MIGF-I (50ng/ml) % 7=1ZEGF (100ng/ml)
DOWIIMABER T AR 2 S0, mpkERT O RIREHR
IIAEIII R Z ST ZENHS MRS 7.

3 UIVERAEERICEIZIIINI-X,
RS RT7 2V ELUEL OFMHE
BRAREERICRITTE

=

WMEREBRZE W ERORAEREEICB TSV
O— 2 DIRMAEFEE 12 T T BIIRTZ AR
MNEWn. iz, BIEHERICNI AT 2%
L2 ERNT 22 &ETHBIBERNEG <25 Z
ENWMEINTNWDY., £ T, #FFH 5I13SOFaa-
PVAIZIGF-I 50ng/ml & EGF 100ng/mlZ {30 U /= 5% 3%
# (SOF-IE) ~® %7 )L 30— A O FRANER 170 1
DIFAERFEAE BRI IT T B DN TR L, &5
WhI2o272) &L RMORERRTEAER S
IRTEPE DR R & 72 DI B M E T RN RN
R B3 A LSS e W R R E R

TS



ERREER SR E BTE2E HFA4E4H
R2 REBERANOIII—ARMOREEHANPHEBRAREREICRTTZE
HEAOFMEE " TR £ LA—RBE (mM) TOEEREER”
) (R E R 0 e o n —
0 1(29(;5 19.2+2.5° 24.0:3.19 20.243.5 12.6+3.6 VY 3.141.7 O
72 5(2)9 19.6+4.1 19.7+3.7 20.143.7 24.7¢5.1 AP 16.943.4 P
144 oo 16.9+2.0 ¢ 22.9:3.2 Y 27.8+3.7Y 31.3+3.7 VP 29.0+2.3 V¢

6

Y FHEEAEE

D g ) 5 L0 — R RINE T O]
) REFREESMICEEEZHY (9<0.05)
O RFIRHEMICEEEH Y (p<0.05)

DOHIEMZERE S L.

%9°, SOF-IE|Z1.5~5.6mM® % )l 1 — A % ks
%0, 72, 1MEFEICIRML T 8 HZIZIN R Hu s 2
RNz REREBOREE N SR U 28T, BE
DY < 7R 2IZHE > TRl R A RIIE < -7z (R
2). RITHEAE2RERIE NS FBEDO T I I — X %
WML 28T, WBREBAERICEIRN L. —
75, SOF-IEIZ &% {RE D 7 )L O — A Z 1 K5 14415 fi
(6 H) BMSRMLAZEZ A, 4mMEINEEDIR
AR R RIS IR INEE S LR THEICE N /2.
NoOREREMNS, FAERME L TSOF-IEZ fln iz
BE, 6 HENS AmMOEE T/ IV I—AZMA
HZEITKD, MEBRBERNEGSZD I ENHS
I VA Y

KIZ, SOF-IEIZZ )L O — A 4 mM7Z ks 6 H %
ST 2E#IEICMAT, 227225
ng/mlEt L > 5ng/mlzBAEEZ N SHRML, Il
fage kR R OIF R 2z, 728, P&
L C5% FCSZEMAEEH/IRE AWz, DR,

b

-
—

50
45
40
SEE
# 30
25
=20
iéj 15
10
5
0

SOF-IETS+D6Glu 5%FCS

K6 hRFEEEER (SOF-IE+D6GIU) , S
R7z U ERLVERMUEESRBRREERER
(SOF-IETS+D6GIu) KRUFCSmNtEEZ & H )
T RAIEE (K DM BRAE R

ZHBROTFHEHEERZE FRT (n=442-454),

a-b: EFFSEIICAREHY (P<0.05)

SOF-IE+D6Glu

RS> Z27c) 2 ERL 2 OFEMIED, IS
EROBEIMIASNEN>7- (’6) 2, KON
EIZAEIZHEMU, BrEdEEE ST HET R
nolz (A7).
PLED#ESMNS, SOFIEIC RS> A7 2S5
ng/ml&t L 25 ng/ml Z{RINL =858/ )L O —
Z4mM7Z IERE6 H&E D S IRINT % 58 4 B %1%
(SOF-IETS+D6Glu) 12X D, w4 R &
IEEN S SND Z ENBHSMITES 7.

b

1.63

SOF-IE+D6GIu SOF-IETS+D6Glu

B7 FERER (SOF-IE+DBGI) ~AD k5> R
71U EtL R (SOF-IETS+D6GIU) 5K
DEREIC R TR

KHBROFIEHEEREE RS (=1327), a

b: EFSHEICAREEHY (P<0.05)

5%FCS

4 FRBEETOPURRIIFDSEOSNI
BICKDFUEE

1 ~30kEHE%EHIZ, OPUICK DERILL 72 REE
IR & W TR S B P 11200126 5 1M 7 i
& 2 WSRO EBIK THREAEE L, RISk
#1ZSOF-IETS+D6Glu TH A B5a% 2 F i L T
FEREF NI, £z, HF5NU0126 AL DR



EEEEMSSW BB 2 SF444 A
=3 U0126MLEBHOPU-IVPIZE (T BFERLE ICRIF TR
e 5 4y E MR
e . . SO SER AR R
[E1 %% Ii-r-%% it (%)
Xt R 8 10.8%3.5 6.9+3.0 2.440.9 22. 1
UO126FE 8 10.9+1.9 7.5+1.6 4,3+0.7% 41. 6*
SEE SRR
o XPPRREE I L CAEZEH D (PL0.05)
T SRR L i U CEMH Y (PLO. 10)
x4 UOI26LERE ) SIRER L =R OB HERIE
B 2 Tk L =i T
B S (%) B s kEGe  WEIRIIRICR) B 0
8 5 62.5 1" 3 40.5+2.0 287.7+0.3 1 40.9 289.0
#: D62 THAT-HE Tt PE L HIE
A 2 ZIRE TR L T S DEEERA T, T2
- - 5 SROEZ

3B, OPU TERWM L N TaEET 550, BN
5 R B IA & T40/0 FLE O BRI RN B s & &
5, U0126 OIRNMIE AL =i O BRIk 721 T <
YRF- IR HIRML 7=
EEMEREFZ 2BV, AILEEL T
FSH 20AUZ 7 F# 5L, £® 3 H#&ICOPUZ{T 5
7z. 1 [EIOOPUFRHURFIZ 2 58 2 Xf M & il Bt 12 IR
04337z, OPUIX 4 B[ LA b D[ b T B & il
BICHWEEZ KR L T8 EIEML /2. UOI26/LE
B & HERE DI R 7 AR ZR 2 G X, UO12640LiE #E D
— DR & BREUE 4 & 2 WITEFE IR TE L TR
FIBHL, TOSOEEZRATZ. T OHE
UO0126/LiE B D IR A B 8 A AR IT KT BB & LN THE
o7z (FR3 ; P<0.05). F 7z, U0I26/4LE F
M5 572 8 fE D EREUE % D IR & 2 0D F#E I 2 7 il
L7iz&ZAh, EWRBETNENTNATE (F4) &
1R SN,
INSOFEERM S, OPUTH 5 N 7/=COCE AT
ZE TR U7z s 28 - JE A 853815 % W TOPU-
IVPS % Z & TRWRERAEERNESN, TN5
ODHEOBHEIZ LD IEFRTFINESND T L
S5INTIEH 7.

FEESIT, BMEEERICIOVWTHRALRGIEZ
fIoTERD, FERE LU TliERmEEHIZHE 2 i
R st kR A L. A CHERGE R DOREE,
DEMFERE 2 W5 2 Sk DRI BT 55
R NAG AT DR U7z CREERT—4) &
5, AW TEH LIRSS O EFEENE
WHEEME B Z 5N 5. 4% b T —¥ 2EML,
SR ETTO TETH 5.

EFNEH T HMRNNBNTIIER2TEEN S
[N ORGP LR R E ) & U TR fr
IO MATNS, BERMIZIE, EFIVEED
HEZEHWTOPU-IVPEZEEL, 42 Xl0E<4E
FETHEEDIT, TNEFHFAFEDEFETEFERK
B (77222 0) 2ty bE U TEHRMRMHRRER
EZITOHDOTHS. BEXOILT &M RIZOPUZETT
VY, ERELL 72COC#U0126% FWTHiET 5 Z &3,
INHMTHEOWIBERBAEREEZGE WS, 5%
SR OBE S EET D TETHD, TOMHEIT
ML 720,

-
—



U R P Bl 2 2

HBHE2 5

FFAEAH

1)

2

~

3

~

4)

5)

6

~—

7

~—

8)

9

~

10

=

11)

51 FA 3k

REFE. BRI O A ER R L2 HiE L 2w 250
T - R RIE O W RICE S 98, KBRIFSLR 2 Gk
%2465, http://doi.org/10.24729/00016866. 2019.

Joao HM Viana. Statistics of embryo production and transfer in
domestic farm animals Divergent trends for IVD and IVP embryos,
https://www.iets.org/Portals/0/Documents/Public/Committees/DRC/
IETS Data_Retrieval Report 2020.pdf. IETS Data Retrieval
Committee 2021.

Meintjes M, Bellow MS, Broussard JR, Pau JB, Godke LRA.
Transvaginal aspiration of bovine oocytes from hormone-
treated pregnant beef cattle for in vitro fertilization. Journal
of Animal Science 1995;73:967-74.
https://doi.org/10.2527/1995.734967x.

Looney CR, Lindsey BR, Gonseth CL, Johnson DL.
Commercial aspects of oocyte retrieval and in vitro
fertilization (IVF) for embryo production in problem cows.
Theriogenology 1994;41:67-72.
https://doi.org/10.1016/S0093-691X(05)80050-0.

Rizos D, Ward F, Duffy P, Boland MP, Lonergan P.
Consequences of bovine oocyte maturation, fertilization or
early embryo development in vitro versus in vivo:
Implications for blastocyst yield and blastocyst quality.
Molecular Reproduction and Development 2002;61:234-48.
https://doi.org/10.1002/mrd.1153.

Byrne AT, Southgate J, Brison DR, Leese HJ. Analysis of
apoptosis in the preimplantation bovine embryo using
TUNEL. Reproduction 1999;117:97-105.
https://doi.org/10.1530/jrf.0.1170097.

Lazzari G, Wrenzycki C, Herrmann D, Duchi R, Kruip T,
Niemann H, et al. Cellular and Molecular Deviations in
Bovine In Vitro-Produced Embryos Are Related to the Large
Offspring Syndromel. Biology of Reproduction 2002;67:767-
75. https://doi.org/10.1095/biolreprod.102.004481.

Kimura K, Spate LD, Green MP, Roberts RM. Effects of D-
glucose concentration, D-fructose, and inhibitors of enzymes of
the pentose phosphate pathway on the development and sex
ratio of bovine blastocysts. Molecular Reproduction and
Development 2005;72:201-7. https://doi.org/10.1002/mrd.20342.
Camargo LSA, Freitas C, de Sa WF, de Moraes Ferreira A,
Serapiao RV, Viana JHM. Gestation length, birth weight and
offspring gender ratio of in vitro-produced Gyr (Bos indicus)
cattle embryos. Animal Reproduction Science 2010;120:10-5.
https://doi.org/10.1016/j.anireprosci.2010.02.013.

Gershon E, Plaks V, Dekel N. Gap junctions in the ovary:
Expression, localization and function. Molecular and Cellular
Endocrinology 2008;282:18-25.
https://doi.org/10.1016/j.mce.2007.11.001.

Dieleman SJ, Hendriksen PJM, Viuf D, P.D.Thomsen, Hyttel
P, Knijn HM, et al. Effects of on vivo prematuration and in
vivo final maturation on developmental capacity and quality

of pre-implantation embryos. Theriogenology 2002;57:5-20.

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

Matoba S, O’ Hara L, Carter F, Kelly AK, Fair T, Rizos D,
et al. The association between metabolic parameters and
oocyte quality early and late postpartum in Holstein dairy
cows. Journal of Dairy Science 2012;95:1257-66.
https://doi.org/10.3168/jds.2011-4649.

R, SR EAF A8, w13, MR, &L, BHL, et
al. ZHRIRALIRER I BRI U 7= SR N IR & 12 1 ks IR D
RN ZHEIT R B P HIBIIE D EPE. H A S PEE R
2016;87:107-13.

Shinohara T, Ohta Y, Kawate N, Takahashi M, Sakagami N,
Inaba T, et al. Treatment with the MAPK kinase inhibitor
U0126 during the first two hours of in vitro maturation
bovine

improves oocyte developmental

2018;53:270-3.

competence.
Reproduction in Domestic Animals
https://doi.org/10.1111/rda.13096.

Jin CT, Eun YK, Jeon K, Keum SL, Chang HL, Yeon OK, et
al. A MAPK pathway is involved in the control of cortical
granule reaction and mitosis during bovine fertilization.
Molecular Reproduction and Development 2008;75:1300-6.
https://doi.org/10.1002/mrd.20777.

Kalma Y, Granot I, Galiani D, Barash A, Dekel N.
Luteinizing hormone-induced connexin 43 down-regulation:
Inhibition of translation. Endocrinology 2004;145:1617-24.
https://doi.org/10.1210/en.2003-1051.

Prochazka R, Blaha M, Nemcova L. Signaling pathways
regulating FSH-and amphiregulin-induced meiotic resumption
and cumulus cell expansion in the pig. Reproduction
2012;144:535-46. https://doi.org/10.1530/REP-12-0191.
Sela-Abramovich S, Edry I, Galiani D, Nevo N, Dekel N.
Disruption of gap junctional communication within the
ovarian follicle induces oocyte maturation. Endocrinology
2006;147:2280-6. https://doi.org/10.1210/en.2005-1011.
Sela-Abramovich S, Chorev E, Galiani D, Dekel N. Mitogen-
activated protein kinase mediates luteinizing hormone-
induced breakdown of communication and oocyte maturation
in rat ovarian follicles. Endocrinology 2005;146:1236-44.
https://doi.org/10.1210/en.2004-1006.

Pinyopummintr T, Bavister BD. In vitro-matured/in vitro-
fertilized bovine oocytes can develop into morulae/blastocysts
in chemically defined, protein-free culture media. Biology of
Reproduction 1991;45:736-42.

Krisher R, Lane M, Bavister B. Developmental competence
and metabolism of bovine embryos cultured in semi-defined
and defined culture media.
1999;60:1345-52.
https://doi.org/10.1095/biolreprod60.6.1345.

Takahashi Y, First NL. In vitro development of bovine ane-

Biology of Reproduction

cell embryos: Influence of glucose, lactate, pyruvate, amino
acids 1992;37:963-78.
https://doi.org/10.1016/0093-691X(92)90096-A.

Lee ES, Fukui Y. Effect of various growth factors in a defined

and vitamins. Theriogelology

culture medium on in vitro development of bovine embryos
matured and fertilized in vitro. Theriogenology 1995;44:71-83.
https://doi.org/10.1016/0093-691X(95)00149-3.



EREEM AR ® BE2S

w444 A

25)

26)

270)

28)

29)

30)

3D

32)

33)

34)

24) Yoshioka K, Suzuki C, Iwamura S. Activin A and follistatin

regulate developmental competence of In vitro-produced
bovine embryos. Biology of Reproduction 1998;59:1017-22.
https://doi.org/10.1095/biolreprod59.5.1017.

Spanos S, Becker DL, Winston RM, Hardy K. Anti-apoptotic
action of insulin-like growth factor-I during human
preimplantation embryo development. Biology of Reproduction
2000;63:1413-20.

Mtango NR, Varisanga MD, Dong YJ, Rajamahendran R,
Suzuki T. Growth factors and growth hormone enhance in
vitro embryo production and post-thaw survival of vitrified
blastocysts. Theriogenology 2003;59:1393-402.
https://doi.org/10.1016/S0093-691X(02)01163-9.

Sirisathien S, Brackett BG. TUNEL analyses of bovine
blastocysts after culture with EGF and IGF-I. Molecular
2003;65:51-6.

bovine

Reproduction and Development
https://doi.org/10.1002/mrd.10263.
Sirisathien S, Hernandez-Fonseca.H.J., Brackett BG
Influences of epidermal growth factor and insulin-like growth
factor-I on bovine blastocyst development in vitro. Animal
Reproduction Science 2003;77:21-32.
https://doi.org/10.1016/S0378-4320(02)00272-5.

George F, Daniaux C, Genicot G, Verhaeghe B, Lambert P,
Donnay 1. Set up of a serum-free culture system for bovine
embryos: Embryo development and quality before and after
transient Theriogenology 2008;69:612-23.
https://doi.org/10.1016/j.theriogenology.2007.11.008.

Neira JA, Tainturier D, Pefila MA, Martal J. Effect of the
association of IGF-I, IGF-II, bFGF, TGF-betal, GM-CSF,
and LIF on the development of bovine embryos produced in
vitro. Theriogenology 2010;73:595-604.
https://doi.org/10.1016/j.theriogenology.2009.10.015.
Sakagami N, Umeki H, Nishino O, Uchiyama H, Ichikawa K,

Takeshita K, et al. Normal calves produced after transfer of

transfer.

embryos cultured in a chemically defined medium
supplemented with epidermal growth factor and insulin-like
growth factor I following ovum pick up and in vitro
fertilization in Japanese black cows. Journal of Reproduction
and Development 2012;58:140-6.
https://doi.org/10.1262/jrd.11-050M.

Yoshida Y, Miyamura M, Hamano S, Yoshida M. Expression
of growth factor ligand and their receptor mRNAs in bovine
ova during in vitro maturation and after fertilization in vitro.
The Journal of Veterinary Medical Science 1998;60:549-54.
Yaseen MA, Wrenzycki C, Herrmann D, Carnwath JW,
Niemann H. Changes in the relative abundance of mRNA
transcripts for insulin-like growth factor (IGF-1 and IGF-II)
their (IGF-IR/IGF-1IR)
preimplantation bovine embryos derived from different in
systems. Reproduction 2001;122:601-10.
https://doi.org/10.1530/rep.0.1220601.

Byrne AT, Southgate J, Brison DR, Leese HJ. Regulation of
Apoptosis in the Bovine Blastocyst by Insulin and the Insulin-
Like Growth Factor (IGF) Superfamily. Growth Factors

ligands and receptors in

vitro

40)

41)

2002;495:489-95. https://doi.org/10.1002/mrd.10153.
35) Makarevich A, Markkula M. Apoptosis and cell proliferation
potential of bovine embryos stimulated with insulin-like
growth factor 1 during in vitro maturation and culture.
Biology of Reproduction 2002;66:386-92.
Moreira F, Paula-Lopes FF, Hansen PJ, Badinga L, Thatcher

WW. Effects of growth hormone and insulin-like growth

36)

factor-I on development of in vitro derived bovine embryos.
Theriogenology 2002;57:895-907.
https://doi.org/10.1016/S0093-691X(01)00694-X.

Pinto AB, Carayannopoulos MO, Hoehn A, Dowd L, Moley

KH. Glucose transporter 8 expression and translocation are

37)

critical for murine blastocyst survival. Biology of Reproduction
2002;66:1729-33. https://doi.org/10.1095/biolreprod66.6.1729.
Ni H, Sheng X, Cui X, Gu M, Liu Y, Qi X, et al. Epidermal

growth factor-mediated mitogen-activated protein Kinase3/1

38)

pathway is conducive to in vitro maturation of sheep oocytes.
PLoS ONE 2015;10:1-12.
https://doi.org/10.1371/journal.pone.0120418.

Prelle K, Stojkovic M, Boxhammer K, Motlik J, Ewald D,
Arnold GJ, et al. Insulin-like growth factor I (IGFI) and long
R 3 IGF-I differently affect development and messenger

39)

ribonucleic acid abundance for IGF-binding proteins and type
I IGF receptors in in vitro produced bovine embryos.
Endocrinology 2001;142:1309-16.

Sakagami N, Nishino O, Adachi S, Umeki H, Uchiyama H,
Ichikawa K,
Development of In Vitro-Fertilized Bovine Zygotes by

et al. Improvement of Preimplantation
Glucose Supplementation to a Chemically Defined Medium.
Journal of Veterinary Medical Science 2014;76:1403-5.
https://doi.org/10.1292/jvms.13-0543.

Sakagami N, Konda K, Hashimura S, Kawate N, Inaba T,
Tamada H. Production of japanese black calves by the
transfer of embryos developed from in vitro-fertilized oocytes
derived by ovum pick up and matured in culture with the

mitogen-activated protein kinase kinase inhibitor U0126.

Journal of Veterinary Medical Science 2019;81.
https://doi.org/10.1292/jvms.18-0460.

Za74-)b
RS S, BEZUE TR, R DMAITR IR E T HEH
DERAEMEZETL T

19884 BIIARFAREFAMEFER ZEEL, MRINRAST
20028 ~20194E £ THIRNNRFERK N > ¥ —TK, 4+
FHICEE T e ETT D,

201641 LR & 0 IRBSEARIC B L Tt (B %,
20198 I RIRFSE RS (BIRBURSERE) & O Rk
MBI L Tt (x2S 285

20194F & D Hiiz 1 UL 5 A 5

AREE, 20026 ~201 948 1T i L 5 IR A RIF 58 [R) R AYIE L
PEEAROBFE ) 1RO, RO, DR, Sige, &k,
ARE, Z®EIR, HHRE, HHE & OFEI ORI
DEEW, RBIFLRFTHLIRmIXEL TR ZEDN

E&*%ﬂﬂ%ﬁbfﬁ’:ﬁﬁbt%@f%é /




