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Abstract: The objective of this study was to establish a rapidly multiplication system of BMY cat-
tle by the technology of ovum pick-up (OPU)-in vitro embryo production(IVP)-embryo transfer
(ET). 14 BMY cattle with non-pregnancy, healthy and multiparous were selected for OPU once

under whole year grazing in the artificial grasslands. Oocytes were matured in vitro in TCM-199
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with 5% (v/v) fetal calf serum (FCS) and in vitro fertilization in Fert-TALP medium; zygotes
were cultured in synthetic oviduct fluid (SOF) with 5% (wv/v) FCS for embryo production. 81
BMY recipients were picked out for estrus synchronization treatment using CUE-MATE™ (Con-
trolled intravaginal progesterone-release device) + estradiol benzoate (EB) + follicle-stimulating
hormone (FSH) + prostaglandin F,, analogue (PG). and recipients with a well-developed CL
were transferred by BMY fresh embryos derived from OPU-IVP. The result showed that: @
Average donors with OPU were obtained 23. 50 oocytes, and 85. 7% donors offered more than 10
oocytes. Meanwhile, average blastocysts and available embryos of IVP were 5. 21 and 4. 00,
respectively; Average oocytes, blastocysts, transferable embryos, rates of blastocyst and availa-
ble embryo of donor ovaries with CL before OPU for 8 or 9 days were 23.57, 8.86, 7.00, 37.6%
and 29. 7%, respectively, significantly higher than those of control group (15.29, 1.57, 1. 00,
10.3% and 6.5%, respectively, P<C0.05 or 0.01). @ Ratios of corpus luteum (CL) up to A-B
graded, pregnancy rate and calving rate were 69.1% (56/81), 37.5% and 35. 7%, respectively.
® Pregnancy rates of recipients with injection GnRH at the time of ET was 46. 2%, higher than
that of control group (without GnRH) (30. 0%, P>>0. 05). The results indicated that BMY
cows had better potential for OPU, but there was significant difference among individual donors.
Moreover, the maximal efficiency of OPU-IVP was obtained by strictly selecting donors and
improving technology of IVP and other measure. And the methods of CUE-MATE™ + EB +
FSH + PG for estrous synchronization were suited for applying to ET and Al in a large scale cat-
tle herd. Finally, the technology of OPU, IVP, estrous synchronization and ET were syntheti-
cally applied to speed up the expanding propagation of fine BMY cattle.

Key words: BMY cattle; whole year grazing; ultrasound-guided ovum pick-up; in vitro embryo

production; embryo transfer
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YN & RGP (Ultrasound-guided transvaginal follic-
ular aspiration) 385 B 2™, & AWk H i x 2
JA T A B4 B L E SR B (Ovum pick-up, OPU)
M EEIT .

JEE OPU 5 ZAG By & 53 00 B 4%, SR B 452 F #k
FERCR VR A T & RINVE T A HAE A 5L HEEA 2K
b 5 A P JE: 5 ok U5 D1 BE A O i AT A4 S0 IR iR 2R
(In vitro embryo production, IVP) i 2 A & (U
MBS R AR Bl 5z 22 506 5 A0 B () s DA AR e S R A 7y
Sy s 57 N D I 1 % a1 D5 7 <N G [
S AR R W BE AR SR O, HUE R O X R 2R
A HLRE R A S 1 R R g m = *, OPU 5
IVP fI ET (Embryo transfer) 4% A& 45 &, 7] iz K #h
& R 10 75 B A4 1 R ) 26 A B AOR L 7 RS ST 4
WL TSGR iR SO S A SR IR R R IR B =

FRy ) 8L, A 3 VAR 6 % AL 1 18 M Ak R O Oy T R N
BE R SF A I HOR I 5T 4 T2 0 S 0 b R A s 2 T
Br. HATARMEENCELE &4 VP &7 68
e MDA . TEEPE . A IRARAE 77 8 A0 iR IR R
(In vivo-derived embryos) [A| {&FME G (In vivo-derived
embryos) 5 7A50100

BMY 42 = 8 M 20 22 80 4] 2 4 1E
TETEF I AT Bl A= M e iy 1/2 8%
[T(Brahman) ,1/4 & 2K (Murray grey) fl 1/4 =
B4 (Yunnan yellow cattle) , H:4% &2 i 4. i
LS IR RN SR I = N N T D N |
PERESF A BT R FLAE R FLE A & . BMY 4-1E
PO N A R s U R b R IR AR . AR
2% 74 BMY 415 OPU-IVP K& & OPU Xf
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1 #MRE5FE
L1 # . ZHEBFNEFRSREFEE

FERUHT 8~9 d. H B X (SSD-900SE, Alo-
ka,Co. Ltd, Tokyo,Japan) f # BMY 4 1 & .
P 5L CHUIAR P RO EFRAE IS 3~11 2 il LK
Ry (420~ 621) kg A b 45 M A 400 0 19 25 6
B 95 S CHLrp i 14 3k, %24k 81 k) . i 321k
FEN 54 ] B0 55 TR LT =
M (Tri folium repens cv. Haifa) . @324 A6 R B
BL(Pennisetum clandestinum cv. Whittet) 4% 75
JE N M) B 25 (Setaria sphacelata cv. Narok) iy 3.,
K BRFETAME 2R ERF L,
1.2 #k54A

A EE 4 Op 8 | 3% 1K (Corpus luteum, CL) #
YR (Follicle) JR AL 45 AR 73 i 2 41: O CL 4l (n=
TR (8. 43+ 1. 67) % . AT (545. 00 £ 46. 98)
kg) - BN L A W] 5 81 @ X B4 (Control,n=
TR (7,834 1. 75) &, fAHE (555, 83 £ 73. 35)
kg) BN FIETCHA B CL B JC A #B #2 (Dominant
follicle, DF)E{ CL 1 DF [a] Bt fF#7E .
1.3 &3R5 (OPU)
1.3.1 SRupAL#s L as E B # 1% (B-mode ultra-
sound scanner, SSD-900SE) il 7. 5 MHz & JE [H &
3k (Model; UST-M 15-2512) ( Aloka Co. Ltd. ,
Japan) . B 25 % (COOK®, William COOK Australia
PTY. Ltd.) . fd j&#% (Fujihira, Industry co. , Ltd. ,
Japan) ;>R O £ FL A0 45 - ] 5 46 9 50 5 Jm R O &t
(19 gauge K J& 6.0 8 6.5 cm JEEF R INAE %
%53 (Becton Dickinson, Curitiba Parana, Brazil) fl
L IIE (50 mL B .04 (Falcon) . X 83k 75 78 F0 i2F
FHE/E T MR,
1.3.2  RUIM D-PBS(GIBCO) + Jif # & 10
IU « mL ' (Sigma) + 542 1Ml ¥ (Fetus calf serum,
FCS) (Sigma)1% + % % % (Sigma) 100 pL » mL™!
+ 58 K (Sigma) 100 pg » mL™',
1.3.3 ROUFEjHES RS E TERES. ]
ZFERMEIHE 80~85 mmHg JEHl. 885 R U0 H] %
AR AR SK b s I R AP AR A L LS AR B
EREEEROE K SEURAS BT 37,5 CHEEM T, ik
PR bl ST AR E I BR B v S0 T DR AN #E A
BB F 2 Y0 3h MR A 2 1 B R e 24 Ml 48 7 45 AT KR
AW 3~5 mL BEATRE RS BRI L F5 B 4 AR FA #RTG

E o 4k 45
AEE
3.4 RO SRADVE P51 T 5 B R 4 R

£ 20 ifi ( Transvaginal ultrasound guided oocyte col-
lection) , — H P4 B MKk 218 Hb 4 A 3| )18 5
BEAL IR L, o — RT3 ok 4 O ST 6
THRK BN B R R WL g0 HLAR D0 . R N BRI
T R ORISR Sk B SR BB 6 b T B
T T A% Bl B SR A S5 R H AR B (HAR 2~ 8
mm) i T B MR 5ok 0Pk b i AR B AR 4R
TR B T HESh HEAT A 80 72 R OR BT SR O 2 & 41 3k
LR (] TR 0 O 96 BE (] B D B S ST G L W BB
TN W) CORBE 40 i S ORI 80 B AR IR

1.4 0P, 5P &40 i 8 53 R

B9 9 4% 3% [) R B9 O 3 A B s R (WT AL Brazil)
%% 102 FCS 1) PBS W B e Uk 3~4 UCE 5 il
PR A RS 35 L (Falcon) S A U 3 M9 1% 1 Jif 6 AR
(Fujihira,Japan) 1 & 10~15 min, £ 3214 i 806
(Olympus,SZ-ST, Tokyo,Japan) T Y4 B 1 4 il .

R TE 285 27 e K P BE AR B Oy 4 9 1 9B
BF 40 6535 1 55, O BE 20 R R A Rl =4 )2 B0 e 4
M, BF -850 B 4 &2 & & (The cumulus oocytes
complexes,COCs) 58 8 , BUH A ¥ HE 505 11 2. Ui £F
20 0 5 €0, 3 48 ) L B BE A0 S R A A 3 T2 DR AN i
COCs 58 %% ; [Il 9% - 5P BF 20 i €0 3 BL A X &) L R B 4
JiJE FE AT 1~ 2 2 B 40 i, COCs B AR 58 %% 5 IV
G« OP B 20 i o 0 P BE AR T 5 B A0 5 O R 20 i
P 1L (Oocytes with expanded cumulus) . # B ( De-
nuded oocytes) . 4] 4 UP ( Atresic oocytes) Fl1iE 1k §
(Degenerate oocytes), BEFF T 1M K IV g
D J5T 5 4 0 ¥ 2 AR IR RN AR BR 1R TVML,

1.5 DR E40 A A9 44 5h A 34 (TVM)

B FE W N TCM-199 (Gibeo) + 5% FCS(Gib-
co)+ 10 pL « mL™" FSH (Folltropin®-V, Bionche
Animal health Canada INC) 10 pL. » mL™" LH Al
10 pL» mL™" E, o 85 5% W 7R 55 57 0L bR MO £
A 100 Ll B R S B30 TPl A COCs 20~
30 ML BB AT L 7E 38,5 "CL95 20455 CO,
TR AITE B S5 A0 3% 9548 (Forma 3111, Thermo Fisher)
F1 IVM 20~22 h,

1.6 BREHMEEIAEINZRE (IVF)

8057 %5 BMY 24484 R AT (BLA% : 0. 25 mL;
L5 : 080126, 2 B A HEH S W) B = BIE L B 7l 2 F 45
KV NG WO L 77 4% 5 FL 7 ¥ M O 5 B B 0
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BEWNLIMA 7 mL A 7 3RBE (Sperm-TALP) . A1
OHL(H-103N, Kokusan, Japan) A 1 800 r » !
B30 5 min, RIS EWEW L B 1~2 mL, JHFAE D7
B2 REL,.8E 1 mL, il 1 mL 32K & (Fert-
TALP) i 7 B Jo K5 T35 J1 3% 0. 40 ~0. 45, % &
3X10°A4~ « mL 7' BL k. 4 TVM i1 B B 40 i i A &
IS W FY) 52 48 W30 Hh CRETR 15~ 20 MO L 725
IVM A [R] A Bs FR 46 TP 85 57 5 he
1.7 ZREIMBIAIMES(IVC)

2RS4 5% FCS 1Y 4 B 5 9 %5 W ( The
synthetic oviduct fluid, SOF) i , £ 5 IVM #H [A]
FUFR R FRA ISR 7~8 d TR 7 R REINEL,
T3] B B4 (DMIL, Leica, Germany) | WL ZX ik iG
2. 4% H B It iR # #f % £ (The international
embryo transfer society, IETS) i) J& & 43 9% #r #E 43
PR PE AB R HERE AR

BMY 4 fit & iy 3R B3 COPUD \IVP 2 ¥ Q& 1
N
1.8 ZHHEPLELESERBEE

FI B RS 32 WA (SSD-900SE) X BMY %%
PERAE B8 VB0 G A BR D) RO AT R A, 3t
VEFE 81 kZih., MAEZIKOE F ik 5k E

min~

EREPR)
Group 1 OPU

KA R B
Check CL .FL

Day 0

ZPK  Recipients

! CUE-MATE™ |

D CUE-MATE™
Remove CUE-MATE™
@3 $PGFof1FSH
Injection PGF2a and FSH

O FHCUE-MATE™
Aplication of CUE-MATE™
QHEHTEB

Injection EB

E1 BMY B4HEHELZELIE.OPUR ET BF
Fig. 1

L9 SZitaHh
K F SPPS 11 #47 ¢ 5 (- test) Hl y* (Chi-

square test) £ 56 .

2 & R

2.1 OPU R IVP

2.1.1 OPU J¢ IVP 4% %f 14 3 BMY 4 fit {4
OPU — ¥, B3k B0 BF 40 i 329 #4 (Sk ¥(23. 50 &

Rt sr K 3 A4l OCL A (n=34) . G L 47 W] &
[ # 1A ; @ CL-DF 21 (n=15) . §J 5L — 0 77 7 B 3. 119
CL. % —filf DF; ®DF-H-OV £ (n=132) . §i i |-
H1E DF, 8824 E AL F & 1 (Heat) BRI HEGR (Ovu-
lation) . 52444 [m] 1 15 A 35 W0 i % AL 752 e [
1R 55 0 RCE 221 BB £ CUE-MATE™ (%
1.56 g 22, Duirs PfarmAg Ltd. ), [q] B 1 5 548 B
iR M — % (Estradiol benzoate, EB)2 mg (T i =
A2 A BRA R 5 28 8 K ilh CUE-MATE™ ., 3f
TS PGF. KU (Analogue) -5 |l 51l M i 0. 4 mg
RS A= B R 22 008 50 B 428 JBE AR Ml PF AR T A
YA R A FIE S FSH 100 TU CT 55 —
R s AMEE RN AR 16~17 KA B BLE 5 i
WL (SSD-900SE) i #x 57 A ¥y CL R I, #E#; CL
BRI SZ AR AT IR Gl i OPU-TVP 3(845) # 4H .
X2 A 200 ER R A 2 R DR CR e 240 4 B KR A
PR D 3~5 mL AT RS RR I J5 TR T R 2088
FEREIG 5 #% A I Bl AL 26 £ 26 3k 52 1K 11 i GnRH
(Factrel®, Fort Dodge Animal Health, USA) 100
mg « k1. 30 kAT GnRH FE % 4L, 7E# 1l
Jai 45 d JHAE 4 50/ 75 B2 B (HS-101V., HON-
DA, Japan) JE4T i YR 12 1B .

IVM/IVE/IVC
Day 16~17

>

JHERERE AL

Embryo transfer

TESEB
Injection EB

Estrous synchronization treatment, OPU and ET protocol of BMY cows

10. 56) K0 s Hrp T~ 2% 242 # Gk (17.29+7. 63)
MO 5 3R I1BE 248 Ma %5 10 A LAR \11~20,21~30,31~
40 F1 41 BCLA b AR s 7.0 100085, 7%,
21.4%.28.6 %61 7. 1%, & FH 272 # 50 £F 40 f {3t
IVM, (5 3K B9 B 40 i S50 82. 706, Horp T~T14% P &
A0 138 K, o K O BEAH M SR 42,004, (5 4k TVM
YI-B: 41 M A 50. 7%, 28 TVP (28 IR R (8 iR %/
TVM BB 28 Jifg % < 100 %) ly 26. 8% (73/272) , "] #%
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20. 6% (56/272) ; 3k ¥4 IR K 70 8% B IR %43 51 A BRI S TVP (1 3 IR B Ak 8] 22 S R (BT 2)

50
45
40
35
30
25

O 5441 Oocytes
B 1. T&upak40H 1 and T grade oocytes
B 7¢It Blastocysts

I RE2H B BRI B %
No. of oocytes and embryos

ffABE4E Donor cows

2 BMY 4ftfk OPU RIS 4R & SR S M 2 IVP B AR HL
Fig. 2 Number of oocytes from OPU and blastocyst from oocytes via IVP in different individual BMY donor

2.1.2 AU I8 AR BT OPU K IVP %% 5B 11 5% BT 4 £ 7. 28 B (P<<0.05),
W W 1 frs . CL g itk , OPU 3k 3535 50 £ 41 iy

R 1 HEEEEFER (OPU BT 8~9 d) P S 4K 5 %F IP £F 28 i 51 2 Fn /i 8 B9 %2 10
Table 1  Effect of ovarian status of donor selected at 8 or 9 days before OPU on the quantity and quality of oocytes in donors(Mean==SD)

LR B A K/ 3k YRR 40 il %0/ # No. of oocytes aiF
Ovary status Donor I 2% Gradel 1% Gradell %% Gradelll INZ Grade IV Total
CL 2 CL group 7 5.00£3.70 8.00+4, 16 7.43+£3.41 6.714+2.29 27.14+11. 38"
XF B8 2 Control 7 2.29+2.75 4. 4344,47 7.434+7.18 5.7143.35 19. 8649, 28"

AR E/NG TR R 75 5 B 3 (P<C0. 05)

The different superscript small letters mean significant difference( P<Z0. 05)

H1 3% 2 AT UL, CL 2 B4R Sk 2 3R n] (i TVML 4 B WRZH T 27, 3% M 23, 2% (P<C0. 01)., Z K500 4
BEGN B IR AL 8. £ 8. 28 B (P<C0.05);IVP  IVC 8 d J5 . IE# W R o] & & 214k o Bt .
P18 34 JU 500 R R 8 53 0l b ) BEVZH B 2 22 7. 29 FAEF M COCs WA 3, TVP Wb 3 IE LA 4.,
6. 00 M (P<C0. 05) ; CL 41 fi% 2% Ji 2 il ] I 38 L Xof

R2 MHEIMERRIX OPU IRA] A 00 £ 40 R £ & VP & AR #5050 o] A AR #0B0 &2 0

Table 2 Effect of ovarian status of donors on the number of available oocytes from OPU and blastocysts and viable embryos from

IvP

SN N AN IR COCs B/ BEMREL/ ML i Al FBERE/ A AT HRER %

B SR i/ ) R % ,
No. of No. of No. of Available
Ovary status No. of Donors Blastocyst rate
COCs for IVM blastocyst viable embryo embryo rate

CL 41 CL group 7 23.57+10. 66° 8.86+9.21* 37.6(62/165" 7.00+£7.21* 29.7(49/165)"
X} B8 4] Control 7 15.29+10.13" 1.57+1.81" 10.3(11/107)® 1.0041.91" 6.5(7/107)"

AR KRG 78RR 22 F i B3 (P<<0. 01, EFRARF/NG T8 38R 22 7 8 3 (P<<0. 05)
The different superscript capital letters mean significant difference( P<C0. 01), the different superscript small letters mean sig-

nificant difference(P<C0. 05)
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2 R ) R 1 A B S RE OE F HEBR OF 5t CL) 1)
07 74.1%(60/81), CL & 4% & (W S AH %) 2 69. 1%
(56/81) i ity B L 4T % 28 1 7™ 482 % 43 33l Ry 37. 5%
(21/56) 1 35. 7% (20/56) ,

e 3 Wi, R 81 k BMY 42 &k,
[ 4 & 1 Ak BEES BP 3 4 CL.CL-DF #1 DF-H-OV
(RE =40 3 5 42.0% .39, 5% .18. 5% ; 2 1Ak 2 [F] 1
KRG AL PR 5, B A B BB B CL 9 AN 1k 4 il 5
82.4% .73. 3% F165. 6% ,CL f1 CL-DF 41 & F DF-
T — H-OV 41 (P>0. 05) {4 CL FI CL-DF 41 ,CL-DF
Fig. 3 Collected COCs 200 X DF-H-OV 4t %5, 2 F A B & (P>>0. 05) 5 Z &
CL A48 R (AT B %) [ AL L CL 41 F1 CL-DF 41 &
F DF-H-OV 41, 8 i1 4§z 2% LA CL-DF 4 f&% &, &
FHAh 2 41 HIH TR 27 (P>0.05),
2.3 BMY B4HHPHF R BHEEIRE

WM 4 fiR . BMY 24 Z 4k (n=381) 2 [f] ] % 1
A B T SBTHE B9 32 CRE TR i CL BR 4 o Ak 28 80
HA )N 74.1%(60/8D) . i FHEA 78 A SR &5 4
R 61, 7% (50/81) (P>>0.05), 1E H K &1 HE
G 50 Sk BEA4-rp 22 A7 BN ELHEON A5 o5 — 2 s & (R
RAG AR A7 00 O 5L HE O R AR 2 S T A M (P<<
0.0D); Z2 Ay CL A 2R AR % (P>
0. 05) A7 M CL A5 4% 32 14 1 I i B8 AR 4T R 2% &5 T /A2

4 IVC % 8 RHPILERE 200X ] CL &48 52 14 (0 22 7 A8 B 25 (P>>0.05),
Fig. 4 Hatched blastocysts on 8 day in IVC 200 X

£33 FHRFELEFHE BMY S4PERIERBEENEEENBETRENM

Table 3 Effect of ovary status of BMY cows before synchronization on CL quality and pregnancy rate of cows with embryo transfer

% AH B TR 2 R
b 3R TF 8 o [ 491 % 1% ) BB 4= 5/ 3k (3R / %) )
e o H R4 B/ (R %) 4R 9 8k R / %)
B4 G HUR L Rb BERE AR/ 3k No. cows of
. No. cows of CL. No. cows of pregnancy
Ovary status of cows Synchronized cows embryo transferred
formed at the embryo transfer
CL 34 28(82.4) 27(79. 4 8(29.6)
CL-DF 15 11(73.3) 10(66.7) 6(60.0)
DF-H-OV 32 21(65.6) 19(59. ) 7(36.8)

R4 BMY FZ{RAFODEHDD L G % ARRG BB B ST IR %

Table 4 Comparison of rates of pregnancy at day 45 and ovulation on the right or left ovary among BMY recipients

[] 400 2% 175 b BT By JV fifs % AL B
[JiE 3 YR B CL B4/ 3k (8/ %) A CLEFHU/ K (/%) SIRGHE/B(E/ %) BREIRE/ /%)
Ovary No. of cows with CL No. of cows with C..  No. of transferable CL No. of pregnancy
when estrous synchronization when embryo transfer
7& Left 25(50.0) 20(33.3)" 19(95. 0) 4(21. 1D

# Right 25(50.0) 40(66. H* 37(92.5) 17(46.0)
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2.4 BERATSHE AT iE 5T GnRH X 52 4 48R &= 49 5% 1

N 5 UK, Z WA TE IR RS RIS 7 55 GnRH,
LT R 2 H 4 HR A 5 16. 2% (P>>0. 05) , 72 B GnRH
A R F AR IR

% 5 GnRH X} BMY 4 5 {4 BE B8 7 18 4F IR 28 # #2 1
Table 5 Effect of GnRH on pregnancy rate of embryo trans-
fer of BMY recipients

A KB/ S RSB/ Sk IEIRE/ X

Qb3
No. of No. of Pregnancy
Treatment o
recipients  pregnancy cows rate
5
#t 26 12 46. 2
Injection GnRH
X} B8 Control
30 9 30.0
(without GnRH)
3 %W it
3.1 BMY 4#) OPU EH KM OPU-IVP R H)
E &

KT OPU 7] X £ 4= DUREJE 1~ 2 %A 9 2% R
gttty 1 OPU-IVP s R AL — 5, A, Garcia
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