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STUDY ON APPLICATION OF EMBRYO ENGINEERING
TECHNOLOGY FOR REPRODUCTION OF DAIRY COWS

ABSTRACT

This dissertation studed systematically how to utilize embryo engineering technology to

improve reproductive efficiency of dairy cows, including the techniques of MOET, IVP, sex

control and the prevention and cure of reproductive disorder. The result showed:

1. 1127 donor cows were superovulated. The total number of recovered embryos was

10900 available embryos 6942 and average number of available embryos 6.73 per
cow per time for successful superovulation. Three protocols including PSO1, PSO2 and
PSO3 were applied in this experiment and the success rates of superovulation were
89.50%, 90.02% and 98.54%, respectively. The best result of superovulation was
obtained in cows when initial injection of FSH directly without pre-treatment on day 9

to 11 of spontaneous estrus.

2. The age of the first time for superovulation of heifers should be restricted and optimal age

of superovulation should be above the 15 months old. The continuous repeat
superovulation to donor cows should be less than 3 times because the proportion of
available embryos decreased evidently after treatment over 4 times. In addition, the
interval between two superovulations should be 46 to 60 days. In multiparous cows, 1 to
3 parities were optimal to superovulation and it was not suitable for cows more than 7

parities. The interval between parturition and superovulation should be 80 to 90 days.

3. Superovulated donor cows were inseminated artificially by sexed semen. The average

number of recovered embryos and available embryos was 9.02 and 4.70, respectively.
The ET pregnancy rate of sexed embryos was closed to that of normal embryos. The
result suggested that the sexed embryo might be produced by sexed semen.

In the study, 5083 recipient cows were treated by three synchronization procotols:
double PG injection, CIDR+PG treatment and the single injection of PG. The
synchronization rates were 75%, 78.33% and 72% correspondingly. The pregnancy rate of
fresh embryo was 55% after embryo transfer, and that of frozen embryos was 46~47%, the
result of the three groups was closed. The utilization rate of heifer recipients was higher
than multiparous recipients after treatment of estrus synchronization. It was concluded
that the protocol of double PG injection was better than the two others. However, the
recipient utilization rate of spontaneous estrus was 85%, significantly higher than the
double PG injection group, so the success rate of embryo transfer can be remarkably
improved by utilizing recipient of spontaneous estrtus.

The frozen embryos were thawed by direct and programed methods, the pregnancy rate

after embryo transfer was 45.22% and 47.64%, respectively. The result showed that the



X

10.

11.

embryos frozen by EG as freezing medium might be directly transferred after thawing in
35

The recipient utilization rate and the pregnancy rate of nonpregnancy cows were
improved after adjusting the reproductive functions with Chinese traditional medicine
before synchronization. The utilization rate of parturient recipient cows treated by GnRH
combined with PG during 20 to 25 days postpartum was closed to that of the natural
recovered parturient cows, the interval between parturition and synchronization could be
shortened by treatment of GnRH with PG.

The in vitro maturation rate, fertilization rate and blastocyst rate of oocytes from follicles
with diameter of 3 to 6 mm were higher than that from others. Adding EGF 10 ng/mL to
maturation medium benefitted the nuclei and cytoplasm maturation. In the process of the
oocyte maturation, at least three-layer granule cells were necessary  and it could improve
the sperm capacitation and fertilization.

In the sperm capacitation processes, the treatment time of Percoll method is shorter and
the number of survival sperm is higher than that of swim-up method, but frequent
polysperm was occurred. While swim-up method recovered few sperm but sperm viability
is higher than Percoll method. Adding caffeine to capacitation medium had no significant
effect on viability and fertilization capacity of sperm, even decrease the survival time of
sperm.

The blastocyst rate was 12.0% and expanded blastocyst rate was 0% in protein-free
medium (added PVA), the blastocyst rate and expanded blastocyst rate in media added
BSA and FBS were 25.6%/28.0% and 10.0%/19.8%, respectively. Adding 2%Neaa and
1%Eaa to medium can significantly improve the development potential and the embryo
quality. The embryos cultured in CRlaat+ 0.3%BSA medium for three days, then in
SOFaa+5%FBS medium can get higher blastocyst rate and more embryo cells. Adding
IGF-I to medium can improve the expanding potential of blastocyst. The co-culture
system could improve the development potential of embryos (2.0% vs. 39.0%).

The fertilization rate of sexed sperm is slightly lower than that of the normal sperm when
used for IVF, but there was no significant difference to the development potential of
embryos between two groups. 127 sexed IVF embryos were transferred to 107 recipient

cows, the pregnancy rate was 36.5%.

998 in vivo embryos (including 136 fresh embryos and 835 thawed embryos) from normal
sperm ,10 in vivo embryos from sexed sperm, 235 in vitro embryos from normal sperm
and 116 in vitro embryos from sexed sperm were identified by consecutive and multiplex
PCR. The pregnancy rate of identified in vivo fresh and thawed embryos from normal
sperm was 41.03% and 37.72% respectively, and from sexed sperm was 40%. The
pregnancy rate of identified in vitro embryos from normal and sexed sperm was 27.78%

and 25.00%, respectively. The coincident rate between the birth gender and identification



result was 97.85%.

12. Ovarian cysts are defined as anovulatory fluid-filled cystic structures 25 mm in
diameter that persist on the ovaries for more than 10 days. The cure rates of hormonal
therapy with single GnRH injection, GnRH+PG injection, one treatment period of orally
traditional Chinese medicine, GnRH+traditional Chinese medicine were 83.0%, 86.4%,
73.8% and 87.4%, respectively. The pregnancy rates by Al of cured cows of first estrus
were 52.3%, 54.4%, 58.1% and 55.3%, respectively.

13. After two courses of treatment with the traditional Chinese medicine, the total cure rate of
donor cows with hard tumidness formed from incomplete corpus luteum degeneration
after superovulation was 91.3%. When cured cows were superovulated again, there was
no significant difference of average available embryo number and available rate between
cured cows and normal cows. Pregnant-urge perfusion fluid and hormonal therapy with
PG injection for persistant corpus luteum had the best effect. The cure rates were 85.9%
and 89.1% and the pregnancy rate by Al after two estruses of cured cows was 77.6% and
75.5%, respectively.

14. Four treatment groups of hypovaria were FSH LH group, PMSG hCG group,
pregnant-urge perfusion fluid group and the traditional Chinese medicine taken group.
The recovery rates were 75.6%, 63.8%, 73.8% and 82.5%, respectively, and the
pregnancy rates of cured cows after two estruses were 62.9%, 58.2%, 65.7% and 67.3%,
respectively.

15. The terramycin oil and pregnant-urge perfusion fluid were preferably for treatment of
chronic endometritis in this experiment. The cure rates were 85.4% and 84.8%, and the
pregnancy rates by Al of cured cows after two estruses were 83.9% and 82.0%,
respectively. The cure rates of PG injection group and traditional Chinese medicine taken
group were 76.3% and 79.4%, and the pregnancy rate by Al of cured cows after two
estruses was 78.9% and 84.7%, respectively.

16. Three treatments were taken for prevention of embryonic loss. The pregnancy rate of the
control group, P4 supplementation group, hCG group and the traditional Chinese
medicine taken group after Al was 53.3%, 56.1%, 62.1% and 58.3%, respectively; the
rate after embryo transfer was 43.3%, 49.2%, 53.3% and 55.3%, respectively. The

pregnancy rates of the treated groups were improved.

KEYWORDS:. MOET, sex control, IVP of embryos, reproductive disordor, dairy cow
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CIDR 12 15d 4d
CIDR 8 10d P4
[48]
CIDR
CIDR
CIDR
e CIDR
E,

CIDR 2 3d
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10 12d 10mg EB CIDR

1.2.1.3.2 CIDR+PGF,,+EB

CIDR 7 8d CIDR PGFa, 24 h
EB 24 h
CIDR CIDR+EB 90%
4 5d CIDR
CIDR 1d PGF,a
92.3% PGFa, 36 48 h PGF,, CIDR
PGFa, 35.94% vs 25.00% P<0.05
EB CIDR PGFy, ET
64.3% vs 33.3% P<0.05 DY
PGFa, EB EB —
LH LH
LH E, E, LH 15 24 h E,
PGF,, EB CIDR OvSynch
1.2.2
10 12h
2 3h
5 6h 12 18h 18 h
12h 6h
6h
OvSynch GnRH 36 h U GnRH
GnRH GnRH 6 8h LH
6h 24h GnRH
12 20h Pursley " GnRH
0 8 16 24 32h
16 h 44% 32h 32%

32h
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1.3

in vitro production IVP in vitro fertilization
IVF IVF
80 90 1989
IVM-IVF-IVC-FC
200
4
350 1999 8,000 60%
2000 26,520
(OPL) 1,035 8,843 8.54
14,079 1.59
1999
64% 50% 2000
64 62.1%
58.9%0" 2000
48% 37%"1
1.3.1
1.3.1.1
1878 Schenk
1951 Chang Austin
Austin “
capacitation 1°%!
1954 1959 “
” 1959  Dauzier 1985 IVF
1973 IVF 1986 1989 IVM-IVF 1982

Brackett 1985
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1992
1989 1989
1978 7 25
1.3.1.2 IVF
Sreenan
1977
Brackett
1985 Hanada [°Y
Lu
IvVvC
1.3.2
MII plate

MII

IVM-IVF
1990

Louise Brown

5711989
IVF Virgil
[60]
IVF
Mlplate

MII

1989
1990

[56]

20

Gould 1983

5811990  Miller Ax

[59]

IVF Niwa

IVF

IVF

IVM IVF

MII
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Polarbody Pb

1621 PbI ICSI
introcytoplasmic sperm injection PbIl
mRNA IVM
IVM
germinal vesicle breakdown GVBD
GV MII
FSH LH
Ca’’ GVBD FSH
LH
Oocyte maturation inhibiting factor OMI cAMP
OMI
cAMP
Maturation promoting factor MPF cytostatic factor
CSF MPF
MPF  Cyclin B,  P34cdc2 MPF
MAP B Cyclin-B-Cdc2
DNA
MPF
Phosphorylation Dephosphorylation
MPF MII MPF
CSF MII MPF CSF
MII CSF
B MPF M M
Ca’’ CSF
B MPF M
MAP MAP MPF
MI  MII LH
LH 2

LH cAMP LH C



18

C Inosito triphosphate IP;  IP;
Ca*" LH LH
C cAMP Ca*’ Ca®’
Ca*" cAMP
LH Ca*" 1P,
Ca*’ LH
MPF FSH Ca*"
EGF
C Ca* Ca* cAMP
Ca*" (CaM)
CaM Ca*" CaM
1.3.3
[63]
1.3.3.1
Fertilization

[64]

1.3.3.1.1
Capacitation
Acrosome reaction

1.33.1.2

Recognition of egg and sperm



19

GalTase SP56 P95

DNA

Activation

PIP,
DAG

1.3.3.1.3

Kayomeres

[63 64 65 66]

1.3.3.2
1.3.3.2.1

IP;

N
Ca’

G

DAG
C(PKC)

1P;
Na©

N
Ca’

(PLC)
Ca*"

PH
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[64]

BO  m-Tyrode’s Percoll
BO mTALP
Percoll
IVF Swim up
Swim down Parrish 1986
[64]
2 mL BO TALP 30°  45°
30 60 min 1.5mL
1500 /min 5 min 1 2 Ing
[64]
Percoll Percoll
Percoll
BO
TALP
1.3322
Ca®" pH
First  Parrish 1988
Glgcosaminoglycans GAGs GAGs
GAGs
GAGs'*Y Parrish ~ [¢7]
10 20
pug/mL 5 60 min [63]
Yanagimachi Ca*" Ca®"
A23187 1A Ca* 1A
Ca2+ C a2+ [68]

IA IA
[69]
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1.3.3.3

0.5%10°—5.0x10%mL

1x10°mL  5%10°/mL
45% 30.5%
0.5%x10%mL
BO 6 8h

1.3.4

1.3.4.1

1.3.4.2

13.440.18 mmol/L

[72]

K+

[64]

IVF
10,000 20,000 1 500
1 15 109
1995 2x10°/mL
48 48.5%
(71] 0.25x10°
TALP 15 20h 16 h
IVC
2_
1 2 8- 4-
4-
2.540.02 27.8+0.75 mMol/L
Ca** 1.3£0.01 5.5+0.01 mmol/L
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Na® Na®
Na'
pH
72 74 pH
Na/K Ca
5% 5% 20%
5% 10% Fukui ™ M199+10%FCS+
5% 20% BRL
20% 5% 29% vs 5%
1.343
1956 Whitten!" 8-
2-
1.3.4.4
-1
SOF
1.4 Oocyte recovery from live cows

Ovum pick-up OPU IVF ET
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80

[76]

IVM IVF

1.4.1

2%

2 3mL

90
2001
IVF ET
B
Sirard [}
IVM
1994 Stubbings Waeton [7
PBS
10°

1993

1

Reichenbach

IVF

3mL

4 mL
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2 8 mm
142 B
h
39

8 mL 2%

mm
DPBS+

39 5% CO,

1.5
Sex control
PCR SRY

14.7 kPa

75.2% 29.7%

DPBS+

PBS

SmL DPBS+
2

90

100%

5

15 mm

48h 168

5 pg/mL

100

60 80

90
SRY
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1.5.1
X Y
Flow cytometer
sorter X Y DNA DNA
X DNA y [B7
1.5.1.1 X Y
X Y 1-1
-1 X Y
DNA X
X
X
X
Y
Y F
-y
F
Y
X Y X Y
XY H-Y
H-Y
LDH-X4
LDH
DNA Y Y
Y F F-body  Caspersson [80] MQ
Y
F Barlow Vosa ! 39% 47% F

F Y Y
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F Y F X
X 7.85um’ Y 3.47 um’ 2
3 25 um’ 20 um’
X Y X Y
DNA
X Y
X Y
X Y
X Y

20 50 Eichwald Silmser!®?!

Male specific minor histocompatibility-Y antigen H-Y
H-Y Sertoli H-Y
H-Y
Jones 1 H-Y
X 98%
1.512 X Y
XY
XY
1-2
1-2
X Y
1.5.1.3
H-Y Goldberg 1!
70 H-Y H-Y
H-Y Y o4
%] 1980  Bryant H-Y
H-Y H-Y H-Y
Bradley!™” H-Y H-Y

70% 80%  H-Y
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1-2 X Y
7 10CP 1.037 1.044 10 12 60 26 69.8%
60 min (84]
(551 63.2%
61.8%
I 1
1 cm 32
53.9%
cm 2 4 1 5h
(561 46.8%
121 55%
10% 3.5 mL
137
8 V/ecm 21 V/em 35 1
8] 44% 59
min
44
71% B
6 81.1%
(88] 29% B
91.9%
- 36
50 60V/ecm 10 (8] 19
Percoll 30 90% 7 10% 30%  90% 15
50% 80% 7 10 50% 80%
5% (891 6 2
70%  80%
H-Y
H-Y 75%
H-Y FTTC
0] 78% H-Y H-Y
43% 44% 56% 57%
H-Y IgG 10 11 9
[91] 2
PCR Y
Y 50.1%
19000 X Y
[92]
Hoechst33342
100 800 76 um
X Y 90%
DNA X Y
DNA
[98]
75% 78% H-Y H-Y H-Y
43% 44% 56% 57% IgG
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-6MB Sepharose-6MB H-Y
H-Y H-Y
H-Y
H-Y H-Y
1.5.1.4
X DNA Y 3% 4% 3.5% 3.9%
4.2% DNA ool
Y
81% 81% X 14%
6% 9 4
6 3 3 ool
X Y
Bisbenzimidazole Hoechst33342 35 lh
Hoechst DNA
100 800 76 um
5W 351 364 nm 200 mW
DNA X Y
DNA 10%
20%  Test 8] X
Y 90%
XY
1.5.2
Palmer®™  Sinclair 1% 1Al 60kb
35kb SRY Sex determining region
oftheY SRY Y (TDF) DNA
80 HMG High
mobility group protein DNA SRY
1991 Koopman ! SRY 14kbY
XX SRY
XY SRY
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SRY
1.5.2.1
1.5.2.2
H-Y H-Y
1.5.2.2.1
H-Y
1.5.2.2.2
H-Y
FTTC
89%
84%
H-Y
1.5.2.2.3
H-Y

SRY
30
XX
H-Y
850/,[102]
86% 77%
85%
H-Y H-Y

H-Y

XY

100%

H-Y

85%

H-Y

6 min
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[103]

79.1% 91.3% Utsumi
90% 80%
1.5.2.3
PCR
90%
1987 Y DNA
10 20
150 95% Herr [ PCR Y
91.6%  96.5%
[105] SRY DNA SRY
PCR SRY DNA 17
7 10 4
100% SRY PCR
100% 100% 92%
PCR
SRY-PCR DNA DNA
1 DNA PCR DNA 100 200ng
DNA
2 SRY Y DNA
3 DNA dNTP PCR Taq
DNA pg lug 50 pmol Taq 1.5 25U 50uL
200 umol  dATP dGTP dCTP  dTTP
4 PCR DNA 90 95 30s 1 min
DNA 55 30s 2min DNA 70 72
1.5 3.0 min 30 DNA
5 DNA DNA 10 uL 2% 2.4%
1 2puL A-Hind DNA
6 DNA 144bp
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LAMP LAMP

PCR
6 4
DNA
63 65
40
Loopamp
1 10% 10
6 uL 0.5 mL 6 uL
5 min

2 6uL Holding Mediam 0.5mL

6uL
3 Mastermix I I

20 uL 1.5mL IuL Bst DNA Polymerase
I
4 Mastermix II II
20uL 1.5mL Il Bst DNA
Polymerase II
5 2
8 6 3 1 23
20 pL I 3 4 5 6 20uL
II
6 Control DNA SulL
1 2 3 5uL 4 5 6
7 LAMP
63
Start 40min

8

Start
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1.6
1.6.1

80

1986

Nuclear transfer

[107]

2000

[106]

Nuclear transplantation

Reprogramming

90

[108 109]
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[110] [111] PPL

[112]

1985

1.6.2
1.6.2.1

Animal Pharming

116]

[117]

1.6.2.2

[120]

[121]

[122]

[113]

Transgenic

[114

[118]

RO i)

ES

[123] 30
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[124]
[125]
DAF
[126] o
13 GGTAl e
[128]
1.6.2.3
1.6.2.3.1
GH
5 11 4 U2 Berpard 1Y
a- cDNA
50
85%
Damak ! IGF-1 cDNA
5
43 85 43 50.6%
14 6.2%
9.2% 3.4%
Powell '# II
1.6.2.3.2
1331 Garba % MX]1 Kmamura
(40] MDV mRNA
[134] (Feed effiency) Myostatin
[135] Myostatin 3
Myostatin

[66]

5(FGFS5)
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47 Muller Mx1
[96] FGF5
1.62.4
Wilmut 1997
“Dolly" 0.2% 63.8% x89.2% x11.7% x 3.4%
Wells 100 50 60 d,100 d
180 d 45%  21% 17% 10
10% Wells 1999
207 54 26.1%
1
7%[136]
1.7
10
[137,138]
30% 10%

1.7.1
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1.7.1.1
Al
[139]
1.7.1.2
10 20%
[140]
5o [141]
Holstein
60
1.7.1.3

BCS Stahl 142
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[143] Al [144]
LH
IGF-1 LH LH IGF-1
[145] Beam [146]
1.7.2
BCS
1.7.2.1
> 25 mm 10 d
[147]
[148] [149]
10% 13% 49150
30% 40%!!M7
> 25 mm
1
nymphomania !
CL
[148]

> 25 mm

[148] LH

CL



38

Garverick !
Zearalenone
DM 500 ppb [152]
2.5
153] Harrison 134 50%
E / E 19% 44% 19%
Ovsynch GnRH  73%
37% Al
Ovsynch
Ovsynch [138,135]
1.7.2.2
Opsomer [156] Friesian Holstein
3 Holstein
20 d; Friesian Holstein 3%
20% . Holstein Friesian
24d 28 d"7
Opsomer [156]
[158]
9d
1.7.2.3
14d 21d
5 [159] 10 d
[160]
1964 29.3d 43.5d
[143,161]
Vries and Veerkamp!'®"
29.7d

[162]
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LH [146,163]
275 Vries and Veerkamp ['®!
3 4
1.7.3
1.7.3.1
4
Vailes and Britt!!*¥
1.7.3.2
1990s 10
[165]
[166]
Al-Katanani ~ [1¢7)
1.733
30 min
Sturman %' 19%
17%
PGF2a Al
Al 35
45% [169] Al
PGF2a 56
1.7.4
17~19

q [l

10% 28d 75d [171]
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[137,172] 28 d 60d
20%[173]
Smith  Stevenson''’"
28d 12.4%
1.7.4.1
Al 90% 8 d
93% Al 12 d 56%!"! Al 7d 48%
[176] Al 2
28 d [173]
Al 28d 32%  28d 25%
60 d
19 21
42 Al
40 60d 10%!177:1781
3 3
4 [178] 97 100
85 100  Sreenan M 21
90 55
39 8
8 16 27 31% 3.8 16 42 1.9%
3.1% 42
Holstein
1.7.4.2
[179]
[180] [181] [182]
[140,141] [183]
DIP Ferguson[m]
DIP 1 2
DIP 10% 12%  NRC, 1989; DM basis
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[184]

[186]

1.7.4.3
1.7.4.3.1

P4-1.9g

CIDR

1.7.4.3.2
CL

[189 193 194]

body condition

n=30

[197]

[190]

15d
1.7.4.3.3

[191 192 195]

/

hCG

Al

hCG

CL

1851 Gwazdauskas
5 12d n=28 10 17d CIDR
60
30%
1~2d 7
CIDR
/
24~48 h
[188] 10d 154 hCG 10,000 TU
17d [196]
15d hCG
10.9%
CL
GnRH 0d
7d
CL 9d
2 GnRH 15~16 h 10
LH 24 h
Kamar

Al 18 28d
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Al 28 d
Ovsynch

Ovsynch
1.7.43.4

Al(timed AI)

[187]

1.8

2

[32]

Al

50

Al

PGFyq,

(13 2

(13

2010
40
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300~400 mL
18 ~22
2-1
Table 2-1 Superovulation schedules for Holstein donor cows
1 PSSOl 2 PSO2 3  PSO3
Day
0 CIDR PG 6 mL
2
3
9 FSH 1.5~2.5 mg FSH 1.5~2.5 mg
10 FSH 1.0~1.7 mg
FSH 1.0~1.5 mg FSH 1.0~1.5 mg
11 PG 4~6 mg FSH 1.5~2.5mg PG 4~6 mg
FSH 0.6~0.65
12 mg FSH 1.0~1.7mg oH 0.6-0.65 mg
CIDR
FSH 1.0~1.5 mg 3h
13 3 b PG4 6 10~12 h
., 10~12h me ~
14 FSH 0.6~0.65mg 10~12h
(FSH  0.5~0.65 mg)
15 3h
10~12 h
16 10~12 h
20 Transcervical flush Transcervical flush
PG 4 mL PG 4 mL
2 Transcervical flush
PG 4mL
30~50 mL
100 mm PBS
2~3
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4 A
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30%~50% D 50
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2.1.8
13 14 15 16 17 18 19 20
2 4
1 7
30 40d 50 60d 80 90d
CIDR PG 2 PG
t
2.2
2.2.1
2-2 1127 PSO1 238
PSO2 392 PSO3 497
3 89.50% 90.02 98.54
PSO1 PSO2 PSO3
P<0.05
3
2-2
Table 2-2 Influence of superovulation scheduals on success rate of donor cows

PSO1 238 219 89.50" (196/219)

PSO2 392 370 90.02 * (334/371)

PSO3 497 481 98.54 ° (474/481)

(P 0.05),
3 2-3
P>0.05 PSO3 PSO1 PSO3

P <0.05 10900
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6942 6.73
2-3
Table 2-3  Influence of superovulation scheduals on embryo recovery results of dairy cows
PSO1 192 10.72+4.13* 6.12+4.07%
PSO2 364 9.90+5.24" 5.98+3.44"
PSO3 475 11.03 +3.36" 7.56+3.41°
2.2.2
7~8d 9~11d 12~14 d
2-4 9 11d
11.34 7 8d 9.44 P<0.05
9 14d 16 d
9 14d 13l
24
Table 2-4 Influence of different estrus stages on results of dairy cows superovulation
7~8 54 510 9.4445.13" 5.87+4.22°
9~11 304 3447 11.34:4.38" 7.71+4.56"
12~14 46 404 8.7844.96" 5.42+3.89%
2.2.3
2-5 13
14 FSH 6.54 4.52
86.09 89.89 81.47
13~14 (P 0.05) 15 16
2-5
Table 2-5 Comparison of superovulation results among ages of heifers
(%)
13~14 40 6.544+4.19 2.514+2.06 4.5243.51(69.11)"
15~16 116 8.73+4.71 1.66+1.42 7.07+4.23(80.99)"
17~18 159 8.62+3.11 1.43+1.41 7.19ﬂ:3.6l(83.41)b
19~20 53 9.39+2.91 1.25+0.93 8.14+3.07(86.69)°
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2.2.4
1 2 4 2 4 2-6
2
3 P <0.05 4
3 P <0.01 65
2.85 3 4
2-6
Table 2-6 Influence of repeated superovulaion on results of embryo recovery
% %
1 278 91.73%(255/278) 1988 6.88+ +4.9%2(88.24)
2 244 84.027% (205/244) 1537 5.15+3.38"(86.01)
3 162 77.16* (125/162) 818 4.53+3.42" (69.23)
4 20 65.00° (13/20) 68 2.85+3.03° (54.49)
0d
30 45d 46 60d 61 75d 2-7
2-7
Table 2-7 Influence of interval times on superovulation results
d () () () ()
30 45 56 408 7.29% 427 a 4.80+ +£4.19%(65.93)
46~60 158 1303 8.25+ 5.04a 6.81+5.34" (82.58)
61 75 85 671 7.89% 431 a 6.65+5.40 " (84.20)
2.2.5
2-8 2-8
77 601 7.8 443

5.75 73.7%
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2-8
Table 2-8 Influence of ovarian status on superovulation results

40 338 253 85 8.45+4.12* 6.33+4.49°
37 263 190 73 7.11+£5.87%  5.14+5.40°
2.2.6
0 1~-3 4~6 7~ 2-9
1~3 4~6 P>0.05
PSO1 7
2-9
Table 2-9 Influence of parity on superovulation results of donor cows
0 94 9.68+6.21% 7.25+5.722
1~3 133 10.76+6.89° 7.04+5.32°
4~6 85 10.24+5.93° 6.88+5.41°
7~ 21 6.03+5.83 ¢ 4.26+8.77°
40~59d 60~75d 76~90
d 4.82+4.47 5.25+3.92 6.49+4.63 P <0.05
2-10
Table 2-10 Influence of postpartum intervals on superovulation results of dairy cows
d
40~59 55 6.25+5.34° 4.82+4 .47%
60~75 127 7.88+4.49" 5.25+3.92°
76~90 234 10.306.04° 6.49+4.63¢
2.2.77
2-11 9.02 8.87
P>0.05 P <0.05

b

4.70 92



64

4.324 vs 3.475
236
56.4 44.7%

2-11
Table 2-11 the effects of using sexed and normal sperm on superovulation results

89 9.02+6.23" 4.70+4.36°
240 8.87+ 5.43" 6.95+5.07°
2.2.8
1.5 mol/L EG A
2 2
60 d P >0.05
2.1.5 B
11.73% A 99.58
2-12
2-12
Table 2-12  Effects of thawing process and grade of freezon embryos on pregnant rates
() () %
533 533 100(533/533) 45.22 (241/533)"
1632 A 1632 100(1632/1632) 48.22 (7871632)"
484 B C 463 95.66(443/463) 45.57 (211/463)"
229
2 2-13
CIDR PG 2 PG 79.12  vs 71.93

P <0.01

P <0.05
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Table 2-13

2-13
Influence of 2 kinds of synchronization treatments and nutritional conditions
of recipient cows on ET pregnant rate

()
2684 74.78(2007/2684) 78.92 (1584/2007)"  50.69 (803/1548)"
2 PG
535 59.25 317/539 42.90 (126/317)° 34.13 (43/126)°
CIDR PG 754 79.05 (596/754) 80.70 (481/596)° 47.61(229/481)"
128 61.72 (79/128) 43.04 (34/79)° 32.35 (11/34)
2-14
Table 2-14 Results of embryo transfer from synchronized recipient heifers and multiparous cows
() (%)
2566 76.07(1952/2566)  77.51%(1513/1952)  48.58%(735/1513)  98.50%(724/735)
487 72.90 (355/487) 70.99 °(252/355) 45.24°%(114/252)  96.49°(110/114)
2.3
2.3.1
[16]
[17]
2 3
( )
( )
[18]
PMSG aPMSG PMSG
PMSG!"  Boland (1991) PMSG
PMSG
FSH FSH 201
LH FSH
LH FSH
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LH (21]
(1997) [22]
FSH FSH Folltropin
FSH (23] FSH
FSH
FSH
[24]
[25,26] FSH
3 PSO1 CIDR
FSH PG
PSO2 PG PSO3
9~11d
2.3.2
[27]
FSH PG PMSG (28]
8.67 [

[13]

11
15 16
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233
2
3 4
Hasler (1983) 1~10
0d
30 45d 45~60d 61~75d
Bl 2~4
2~4
234
[31]
[32] 10
“4 5 ) (
) [33]
2 12%
[27,34]
[22]
PG
[33] 9 FSH 3
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10d)

7 9
4
2.3.5

35
2.3.6
[39]
2 8

MOET

B 11.73%
99.58
38
6 105 [38]

60 d

[42]

2.5,

[36]

[37]

[16,40]

[41]
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1.2 2.0cm
16
5d
[45]
7d
6 8d
6d
2.4
1 1127
2 PSO1 PSO2
5.98
98.54

PGFy,

90

15

[43]

10900
6.73

9~11d
7.56

8d

)

[44]

5~6.5d

Geisert 1991

8d

I+
—

[46]

[47]

6942

6.12
PSO3
MOET



70

4 3 4
60 70d
5
6 1 3
7 80 90 d 6.49+1.63
7 9.02
4.70
8 2
EG 35
9 CIDR PG 2 PG
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PGF2a
[4]

(3]

21
65%~70%
75%~90%

(6]

3.1
3.1.1

90d

(1

(2]

(3] GnRH

33%
33%x65%=21%
65% 75%%65%=49%

15 6
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EAZI BREED CIDR 1.9 g Progesterone Pfizer Pty. Limited, New Zealand

3.1.2
3.1.3
PG
GnRH
2%
3.14
I PG
11 12d
II CIDR
CIDR
11 PG
7
3.1.5
10~15 s

, 0.2 mg
3 3
0.4 0.6 mg
1 PG 2~3d
CIDR
10d 0.5 0.6mg 12d
7
0.5 0.6 mg 2 3d

30
7~10s

10 min

3-1

CIDR
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3-1
Table 3-1 3 kinds of synchronization programmes
PG CIDR PG PG
0 PG CIDR PG
2
9
10 PG
11 PG
12 CIDR
13
20
(
)
3.1.6
3
3.1.7
3 PG
CIDR PG
PG
GnRH PG
3 x2
3.2
3.2.1
PG 3144 75.60% 65.92% CIDR+PG
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1526 77.85% 69.11 PG
413 72.15%  66.44 3-2 3
P>0.05 , CIDR PG
55 46 47 3
PG 45
PG
55
46 47
32 3
Table 3-2 Synchronization results of recipient cows treated by three methods
(%)
779 74.56°(581/779) 65.94(383/581)  57.61°%(223/383)
bo 2365  75.95%(1796/2365) 65.89(1184/1796)  47.89° (567/1184)
680 77.77% (523/680) 70.56(369/523) 57.48*(212/369)
CIDR+PG
846 78.61% (665/846) 67.91(452/665) 46.38° (210/452)
229 71.18"(163/229) 66.87(109/163)  55.05° (60/109)
be 184 73.37%(135/184) 65.93(89/135) 44.94° (40/89)
3.2.2
3-3
PG 85.49% vs. 65.91%; 51.88% vs. 43.76%
(P<0.01)
3-3
Table 3-3 comparison of recipient availability between spontaneous and synchronized motheds
%
124 85.49°(106/124) 51.88%(55/106)
839 75.10  630/834 65.91°(553/839)  43.76" (242/553)

3.2.3

3-4
(P<0.05) 3
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3-4
Table 3-4 Second synchronization and ET results of nonpregnant recipient after first ET

(%)

738 73.98(546/738) 64.10%(350/546)  47.17%(165/350)
216 56.48"°(122/216) 48.36°(59/122) 35.59°(21/59)

3-5

(P<0.05) P>0.05
3-5
Table 3-5 Synchronization and ET results of recipients treated by Chinese traditional medicine

(%)

138 55.07°(76/138) 47.10%(65/138) 40.00(26/65)
89 68.54°(61/89) 60.67°(54/89) 42.60%(23/54)

7d
20 25d GnRH PG
90 d

P<0.05
65

3-6
Table 3-6 The second ET results of multiparous cows treated by GnRH+PG

d (%) (%) %

738 73.98%(546/738)  64.10%(350/546)  47.14*(165/350)
248 20 64.11°(159/248)  62.26%(99/159)  48.48° (48/99)
96 90 65.63 °(63/96) 61.90%39/63)  46.15%(18/39)
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3.3
3.3.1

PRL

an

Py

[11]

PG
O 5d)
PG

3.3.2

[7] LH
P4 LH
[8]
Py
FSH LH
FSH
E, [9,10]
FSH LH LH
CIDR
(12] CIDR
CIDR + PG (61
PG
(13] PG PG
113 ” [14]
PG (17 204d)
[15] PG
PG 11d
PG

[19]



79

3.3.3

34

[1]

2~3

[17]

[16]
PG
5083 PG
PG
PG
20 25d GnRH

[18]

CIDR PG

85

PG

CIDR

52

,1998.1-6

PG



80

(2] , , : : ,
2001,32(4):289-294.

(3] 1, ; . : , 2005,
26(1):106-111

[4] , . . ,200513(1): 13~16

[5] ; ,2005,21(2) :36~39

[6] O Callaghan D, Yaakub H, Hyttel P, et al. Effect of nutrition and superovulation on oocyte morphology,
follicular fluid composition and systemic hormone concentrations in ewes. J Reprod Fertil, 2000,
118(2):303-313.

[7] , , . : (
),2005,,1:43 45

[8] , , . 2005,3(1):12~14

[9] : ,2004,31(12):36~38

[10] Ullah G, Fuquay J W, Keawkhong T. Effect of go-nadotropin-releasing hormone at estrus on
subsequent luteal function and fertility in lactating Holsteins during heat stress . J Dairy Sci,
1996,79(11): 1950-1953.

[11] ; ;

,2002,38(4):55-57.

[12] Lauderdale JW. Effects of PGF,,0on pregnancy and estrous cycle of cattle. J Anim Sci, 1972,
35(1):24e.

[13] Xu ZZ, Burton LJ . Estrus synchronization of lactating dairy cow with GnRH, progesterone, and
prostaglandin F2a. J Dairy Sci, 2000, 83(3): 471-476.

[14] , : . , 1997,3: 28-30.

[15] , , ) ) , 2000, 8(2):9.[4]
.GnRH PGF20, . , 2002, 28(5):122.

[16] , , : 7. ,2000,2:41-42.

[17] , , ) ) , 2000, 16(5):14.

[18] , ., . ,2001, 37(2):32-33.

[19] Lucy MC , Billings HJ , Butler WR. Efficacy of an intravaginal progesterone insert and an injection of

PGF2a for synchronizing estrus and shortening the interval to pregnancy in postpartum beef cows,
peripubertal beef heifers, and dairy heifers . J] Anim Sci, 2001, 79(4): 982-995.



81

IvVP IVF

” 8- 16- IVF
IVF 20 ]
10-30%
50-80%!?!
[3]
IVM IVF IVC

Large offspring syndrome, LOS

LOS Bl
XY IVF
IVF
IVP
4.1
4.1.1
Sigma
DPBS Mill-Q 45% Percoll EGF IGF-I BSA
Hoechst33342
M199+10% FBS+10 mM Hepes+ +10 pg/mL FSH+10

pg/mL LH+1 pg/mL E,
BO  +50 pg/mL Heparin Sigma
CRlaa  SOFaa
0.25 mL
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200 X

4.1.2
2001.9 2005.3
4.1.3
20~30 3 4h
3 12 2~8 mm
cumulus oocytes
complex, COC  COC 3 35 mm 2mL
CO, 38.5 5%CO;, 22~24 h
4.1.4
10 mL 90% Percoll 2 mL 45% Percoll 2 mL,
Percoll , CO; 1 2h (0.5 mL) 39
Percoll 400 g 10 min
5 mL SP-TALP 100 g 10 min 2
2~3 mL
30~45 30 60 min 1.5~2mL 700 g 5 min
BO
100 uL CO; 1 2h
3 20 40
2x10%mL  5x10%mL CO; 18h
4.1.5
PBS
4 CRlaa SOFaa
1 mL 48 h
4.1.6
Hoechst33342 Sigma
4.1.7

t- P<0.05
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4.2
4.2.1
3~6 mm
1~3 mm 6 mm
90.5% 86.4% 5h 4-1
P<0.05
4-1

Table 4-1 Comparison of maturation and developmental ability of oocytes from different
diameter follicles

% 2 (%) 2 (h)
1~3 mm 120 43.3%(52/120) 36.7%(44/120) 56
3~6 mm 300 90.5°(285/300)  86.4(246/300) 43
6 mm 136 75.8°(103/136)  65.0°(67/136) 48
(P 0.05),

412

Figd-1,2 Oocyte maturation and cumulus expansion

4.2.2 EGF
EGF
ng/mL EGF 87.4% 93.2% 36.7%
EGF P<0.05
10 ng/mL EGF
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4-2 EGF

Table 4-2 The effect of addition of EGF in maturation medium on oocyte development

EGF/mL (%) (%) (%)
0 5 200 63.0° 65.0° 19.0°
5ng 5 243 82.7° 85.6" 33.2°
10ng 5 196 87.4° 93.4° 36.7"
20ng 5 121 86.8" 90.1° 36.2"
423
P<0.01 0 3
P<0.05
23.0% vs 3.6% 0
4-3
Table 4-3 The effect of cumumLus cells on bovine oocyte maturation
% % %
100 3.65 0 0
13 190 330" 4.7° 0
3 300 85 5 37.8° 34.6"
100 23.0° 0 0
424
Percoll 63.0%  31.0%
P<0.05

4-34
Fig 4-3,4 The second polar body after fertilization and early embryo
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Table 4-4 The effect of d?féarent treatments of sperm on oocyte fertilization and cleavage rate
(%) (%) (%) (%)

Percoll 63" 260 79° 76" 30.1°

31° 230 71° 65 28.7°

42.5
0 0.3 mmol/L, 3 mmol/L
3 mmol/L
53.0% P<0.05 , 0 03 3 mmol/L
79.2% 70.8% 39.5% P<0.05 , 3 mmol/L
4-5
Table 4-5 The effect of addition of caffeine in fertilization medium on sperm capacitation
mmol/L % % %
0 320 86.9°(278/320)  79.2%(253/320) 7.7%(25/320)
0.3 130 80.0°(104/130) 70.8°(92/130) 9.2°(12/130)
3 172 52.9°(91/172) 39.5°(68/172) 13.4™(23/172)
4.2.6
0.3% BSA 5% FBS 0.1% PVA( )
0.3% BSA 84.3% PVA BSA
FBS 25.6% 28.0% PVA 12.0% P<0.05
PVA FBS 19.8%  BSA 10.0%

PVA 53 P<0.05 BSA 86 FBS 80( 4-6)

Table 4-6 The e‘t‘“f:ct of different protein additives on embryo development in vitro
% % (%)
0.1%PVA 266 76.8" 12.0° 0 53.83£12.18%(n=10)
0.3%BSA 331 84.3° 25.6° 10.0° 86.74+7.26°(n=10)

5%FBS 500 67.0° 28.0° 19.8¢ 80.65+15.31°(n=10)
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Fig 4-5,6 Blastcysts in vitro production and nuclei stained with Hoechst 33342

4.2.7 NEaa( ) Eaa( )
0 1% 2% 2%
P<0.05 34%
93 1%
Eaa 96
4-7 NEaa Eaa
Table 4-7 The effect of different concentrations of NEaa and Eaa on embryo development
(%)  2-cell %
0 156 19(30/156) 76.11+£11.78%(n=10)
NEaa 1 177 29°(51/177) 81.36+10.11%(n=10)
2 200 34°(68/200) 93.59+8.96"(n=10)
0 143 25%(36/143) 73.77£15.91%(n=10)
Eaa 1 140 28%(39/140) 96.29+18.21°(n=10)
2 157 23%(36/157) 70.17+13.36"(n=10)
4.2.8
3d BSA 0.3g/100mL 3d
5% FBS 6d, CRlaa+SOFaa
34.8% SOFaa+CRlaa CRlaa 31.6% 26.3% SOFaa
17.0% 7~9d CRlaa+SOFaa 38.0% SOFaa
29.0% CRlaa+SOFaa 43.0% 113

P<0.05
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4-8
Table 4-8 The effect of different culture media on embryo development
6d 7-9d
% % %

1 CRlaa 300 263 34.7% 39.0°  97.35+12.41°(n=10)
2 SOFaa 300 17.0° 29.0° 36.5°  85.32+15.14°(n=10)

CRlaa 0-72h .
3 300 34.7 38.0° 43.2° 113.61+7.94*(n=10)

+SOFaa(72-)

SOFaa(0-72h)+ .

4 300 31.7 36.3° 40.0°  102.47+10.19*(n=10)

CRlaa(72-)

4-7,8
Fig 4-7,8 Expanded blastcysts and nuclear counts

4.2.9 IGF-I
IGF-1 IGF-I
50 ng/mL 100 ng/mL 49.7% 48.5%
39.4% P<0.05 100 ng/mL 42.1%
P>0.05
4-9 1IGF-1
Table 4-9 The effect of IGF-I on embryo development

% % % (%)
CRlaa 200 90.0%(180/200) 18.3%(33/180) 21.1%(38/180) 39.4%(71/180)
CRlaa+50 ng/mL 200 91.5%(183/200) 11.4°(21/183) 38.2°(70/183) 49.7°(91/183)
CR1laa+100 ng/mL 200 85.5%(171/200) 6.4°(11/171) 42.1°(72/171) 48.5°(83/171)




88

4.2.10
P<0.05 ,
39.4% 41.8% 35.2% 39.0%
23.0% 2.0% P>0.05
4-10
Table 4-10 Effect of cumulus co-culture on embryo development
(%) (%) (%)
300 86.0 23.0"" 20"
300 83.9 39.4° 35.2°
300 83.0 41.8° 39.0°
4-9,10
Fig 4-9,10 Co-culture cells and oocytes without cumulus
4.2.11
65.9% 36.5%
4 107 127 2 42 39.4%
4-11
Table 4-11 Embryo production in vitro by sexed sperm and embryo transfer
% % %
05211 210  71(149/210) 36 54/149 26 21 9 42.8(9/21)
05219 233 63(147/233) 39 57/147 33 26 9 34.6(9/26)
05222 198  75(148/198) 35 52/148 40 33 13 39.0(13/33)
05225 355  60(213/355) 36 77/213 28 27 8 29.6(8/27)

996 66(657/996)  36(240/657 127 107 39 36.5(39/107)




&9

43

4.3.1
[4] FSH
22 h 63.7% FSH
I~ 3mm 6 mm 3~6 mm
3~6 mm
6 mm
(]
3~6 mm
3 mm 6 mm
, FSH LH
432 EGF
[5]
EGF EGF
EGEF,
P>0.05 EGF
EGF
EGF EGF
EGF

EGF
10ng/mL  EGF

433
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3
85.5% 37.8%
a
Hashimoto et al.1998 b ,
LH LH
6
[7]
4.3 .4 Percoll
IVF [8]
31% 0.5 mL
45%  90% Percoll 700 g 10 min
45%  90%
Percoll
57.87%+8.0% Percoll ]
Percoll
P>0.05
Parrish  ['¥] Percoll
Percoll

4.3.5

[11]
[12]
3 mM

ATP
10



91

Kenii
4.3.6
(PVA) (BSA)
Whittens +Glycinet+Alanine+Hepes+PVA
16% 21%
Iwasakit'*!
Whittens 0.276 mmol/L glycine 0.176 mmol/L alanine 15 mmol/L Hepes 1%
PVP 16% 21%
51 PVA  BSA NCSU-23
173
[16] [17] PVA
PVA BSA FBS P>0.05
0 PVA
FBS BSA BSA
FBS PVA BSA
FBS
4.3.7NEaa  Eaa
NEaa
NEaa
2% 34%
P<0.05
NEaa

Eaa [18]

P>0.05 1% Eaa
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P<0.05 1990 Bavister
Eaa 1% Eaa

2% NEaa 1% Eaa

438
CRlaa+BSA 3d SOFaa+FBS
[19]
BSA 7d
[20] 3
CRlaa+SOFaa
(211 CRlaa+BSA 3d SOFaa+5% FBS
4.3.9 IGF-1

[22]

EGF, B-fibroblast growth factor
(B-FGF), transforming growth factor-o (TGF-a), TGF-fB, leukemia inhibitory factor (LIF),
interleukin-6 (IL-6)™*"
24l IGF-I
IGF-I IGF-I
Ta-Chin Lin 2003 IGF-1
IGF-I
IGF-1

100 ng/mL 50 ng/mL
4.3.10
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P<0.05
Pavasuthipaisit 1994 [25]

Feng 1996 [26]

[27]
[28]
IVM/IVF/IVC , IVM
3 4
IVF IvC ,
IvC2 3d ,
4.3.11
2
30~45% 05225 29.6%
18 30d
4.4
1. 3~6 mm
2. 10 ng/mL  EGF
3 3

4. Percoll Percoll
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Percoll

6. PVA 12.0%
0 BSA FBS
7. 2%NEaa  1%Eaa
8. CRlaa+BSA 3d
SOFaa+5%FBS
0. IGF-I

10.

I1.
127 107
36.5%
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PCR
(sex control)
[6,7] H-Y H-Y [8 10] Y
[11 15]
20 80 SRY PCR
Y SRY
Y 250bp 80 Herr
[16] PCR Y
100% PCR
[16~19]
PCR
Y
PCR
Y-

PCR
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5.1
5.1.1
5.1.1.1
(0.5mL) 39 Percoll 400
g 5 40 min 5 mL SP-TALP 100 g 10
min 2
0.25 mL
200 X
20 30 3 4h
3
38.5 5% CO, 22~24h
COCs
5.1.1.2
DPBS
Mill-Q
M199 + 10% FBS + 10 mM Hepes + + 10 pg/mL FBS + 10

pg/mL LH+1 pg/mL E, Sigma
BO  +50 pg/mL Heparin Sigma

CRlaa+SOFaa
Taq DNA PCR TaKaRa
10xTBE 54 g Tris 275¢ 20 mL EDTA(pHS.0) 1000

mL pH 8.0
PE-2400 PCR PERKIN ELMER
TGL-16B
Multiphor 2197 LKB
DYY- 31A
GDS-8000 UVP
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AA-160 GERMANY
SANYO Japan
GILSON  France
Eppendorf, German
(Tip )
(2] (1]
5.1.2
5.1.2.1
I 7d
I PBS 3
1 PBS 1
10 PBS 3
5.1.2.2
(
) 7~8 d
6.1.2.1
5123 DNA
Blin  Stanfford [2]
[1]
[2] 500 uL 1.5 mL Eppendorf 2 PBS
8000~9000 rpm 15 min
[3] 300 uL 10~20 pL RNase 37 lh
10~20 uL PK 60~65 37 3h 1 10 30min 4
8000 9000 rpm 20 min Eppendorf
[4] 25 24 1 4 8000 9000 rpm 15 min

5 NHsAc/NaAc

2
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DNA 10 30 min
[5] DNA Eppendorf 500 pL 70% 8000 9000
rpm 3 S5min 10 min 500
1000 TE 4 DNA 80
[6] DNA 15 uL DNA
3 mL DNA 260 nm 280 nm
A260/A280 A260/A280 1.75 1.80
[7] DNA
5.1.2.4 PCR
5.1.2.4.1
DNA SRY DNA 2
5-1
5-1
Table 5-1 Nucleotide sequences of the primers used in the research
code sequences
Bl 5'-TGG AGG CAAAGAACC CCG CT-3’
B2 5'-TCG TGA GAA ACC GCA CAC TG-3’
S1 5'-CCC TTC CAG CTG CAG TGT CA-3’
Y
S2 5'-GAT CTG TAA CTG CAAACC TGG C-3'
5.1.242 DNA
1.0 mL Eppendorf 20 uL 5 min
20 PCR
5.1.2.43 PCR
PCR
10 uL PBS DNA PCR
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PCR
PCR PCR
95
56
72
10
95
95
56
72
22
51244
5125
5.1.3
5.2
5.2.1 SRY

10x 5uL
25 mM MgCl, 2.0 uL
10 mM dNTP 1.0 uL
S1 0.5 pL
S2 0.5 pnL
B1 0.5 uL
B2 0.5 pL
Taq DNA 0.6 nL
DNA 10 uL
50 uL
S1 S2
95 2 min
30s
30s
30s
Bl B2
1 min
30s
30s
30s
72 7 min
10 uL 5:1
3 Xz

PCR

2

Perkin 2400

0.5 mg/mL EB
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10 pL DNA PCR 2%
5-1 4 5-1 3
A B 5-1 1
A 5-1 2 5-1

1. DNA PCR
2. DNA PCR
3. DNA

20M)) 4. PBS

1000 M. Marker DL2000
730 1. PCR result of the male embryo
alM] 2. PCR result of the female embryo
220 3. Positive control of the male cattle’s whole blood DNA
100 4. Negative control of the PBS buffer
M. Marker DL2000

5-1
A.Bl1 B2 B.S1 S2
Fig.5-1 Electrophoresis results of the sex identification for the bovine embryos
(A. Products of the primers B1 and B2; B. Products of the primers S1 and S2 )

5.2.2

998 163 835
10
5-2 486
481 5 10 8

5-2
Table 5-2 Results of the sex identification for the bovine embryos in vivo

) By .
9 g9 g 9 g
163 81 79 3 78 5 32 2 41.03 32
835 410 413 12 403 0 152 -- 37.72 148
10 8 2 0 8 2 3 1 40.0%
PCR A B
A 97.85%
184

2 38.27%
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97.85%
3 1 40.0%
523
351 235
116 2 5-3
5-3
Table 6-3 Results of the sex identification for the bovine embryos in vitro
9 g %
¢ ¢ g g Q g
235 119 114 2 18 0 5 _ 27.78% 4 _
116 106 9 1 24 0 6 _ 25.00% _
PCR A B
18 5
27.78% 4 22.22%
100%
Y
5-2
Fig.5-2 Electrophoresis results of the sex identification for bovine embryos in vitro
24
6 25.0% 2005 3
5.3
5.3.1 PCR

PCR Y S1 S2 10
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DNA
PCR

PCR

DNA
SRY

(34/38) 2
(15/19) 100 (30/30)

Y

532

3 4x10°

DNA

Bl B2

22
2h

Machaty

16~32
[5]

[20]

Peural®!!

10

Y

Park!"!

94.1 (48/51),

2

[23 27]

20h

Y

PCR

DNA

Y DNA

[3] [4] PCR

8~16 8 4

XY
X Y
90%
90%

SRY-PCR
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PCR
30~40 min
LAMP
533
1989 Palmer Y
chromosome  SRY) 79

PCR

OPU

LAMP

3~4h

LAMP

(sex determining region of the y

SRY

200

PCR

SRY

SRY
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5.4
1 PCR 998
163 &35 10 351
235 116
41.03%, 37.72
40%
27.78%  25.00%
97.25%
2
[1] F. R.E. J.G , ,
[2] J. ,E.F. ,T. , ,
[3] , , ) PCR SRY (7. B
,199323 4 :371-376
[4] , , , . ,2000,22 2 :65-68
[5] . PCR

1999,2:211-214

[6] Herr C.M., Matthaei K.L., Steel,K.C.Reed.Rapid Y —chromosome asssy sexing of peripheral blood
lymphocytes from Bovidae of known phenotypic sex.Theriol,1990,33:240(abst)

[7] S.S.Wachtel. H-Y antigen in the study of sex determination and control of sex ratio. Theriol,
1984,21:18-28

[8] Moreira-Filho C.A.,M.D.T.Ramalho,M.Kirszenbaum,et al.Sex selection of Brazilian zabu embryos by
indirect immunofluorescence using high titer rat H-Y antisera.Theriol,2001,55:483(abst)

[9] R.A.Van Vliet,A.M.Verrinder Gibbins,J.S.Walton.Livestock embryo sexing :A review of current
methods with emphasis on Y-specific DNA probes.Theriol,1989,32:421-438.

[10] , , .- - . 2003,
35(12):3-4

[11] Marquant-Le Guienne B,Nibart M,Guyader C,et al. DNA probe sexing of young in vitro fertilized
boivne embryos.Theriol,1992,37:253

[12] Bondioli K.R., Ellis S.B., Pryor J.H.,et al. The use of male-specific chromosomal DNA fragments to
determine the sex of bovine preimplantation embryos. Theriol,1989,31:95-104.

[13] Kawarasaki T., Matsumoto K., Murofushi J.,et al.Sexing of porcine embryo by in situ hybridization
using chromosome Y- and 1-specific DNA probes.Theriol,2000,53:1501-1509

[14] Herr K.C.Micromanpulation of bovine embryos for sex determination. Theriol,1991,35:45

[15] Park H., Lee J.H., Choi K.M.,et al.Rapid sexing of preimplantation bovine embryo using consecutive
and moltiplex polymerase chain reaction(PCR) with biopsied single blastomere.
Theriol,2001,55:1843-1853.

[16] , , .PCR . 2005, 2:35-38.

[17] , , . PCR . 2003,
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11:9-11

[18] ) ,
2003,34(3),209 212

[19] , , . PCR . 2004, 27(2): 29
32

[20] Z.Machaty,A.Paldi,T.Csaki,et al.Biopsy and sex determination by PCR of IVF bovine embryos.J
Reprod Fertil, 1993,98:467-470

[21] Peura T., Hyttinen J.M., Turunen, M.J. A reliable sex determination assay for bovine preimplantation
embryos using the polymerase chain reaction.Theriol,1991,35:547-555

[22] Lopes R.E.F., Termigononi C.,.Rodrigues J.L.. Sex determination of bovine embryos using PIT-STOP
PCR.Theriol,2001,55:482(abst)
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[1,2,3]

[4,5,6,7,8,9]
[10,11,12,13]
6.1
6.1.1
6.1.2
GnRH LHRH-A;, , 25ug/
FSH , 10 mg/
, 100 1U/
LH , 200 TU/
hCG , 1000 TU/
PMSG(eCG) ,800 TU/
PG (Estrumate) , 0.2 mg/2 mL/
EB , , 4 mg/2 mL/
Py , 20 mg/2 mL/

CIDR EAZI-BREED CIDR 1.9 g Progesterone  Pfizer Pty. Limited, New Zealand
oT , , 20IU/2mL/
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, 4 mL/

6.1.3

6.1.3.1
6.1.3.1.1

(Garverick, 1997)

[1,2,16]

6.1.3.1.2

GnRH
GnRH PG
(Estrumate) 0.4~0.6 mg

4%

, 20 mL/
25 mm
[1,2,14,15,16,17]
> 25 mm
> 25 mm
LH
> 25 mm

LHRH-A; 100 pg
LHRH-A3 100 pg

I5g
20g

10d

10d

9d
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15¢g 20 g 30g 30g 20g 20 g 20g

15¢g 1 5
GnRH LHRH-A3 50 png
6.1.3.2
6.1.3.2.1
FSH
2
I15cm
6.1.3.2.2
30g

30g I5¢ 20g 20g 30g 30g 40 ¢
30g 30g 20g 30¢g 30g 40 g 15¢g 20g

20g 20g 30g 20g 20g I5¢

1 3 , 1wk 2~3
20d

6.1.3.3
6.1.3.3.1

Persistant Corpus Luteum

10 14d
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6.1.3.3.2
PG

0.6 mg
EB
PMSG PMSG 1600 IU
40mL 3d
6.1.3.4
6.1.3.4.1
2
6.1.3.4.2
FSH+LH FSH 200 U LH 200 IU.
PMSG hCG PMSG 1600 IU hCG 5000 IU
40 mL 3 d
30g 30g 30g 25¢g 20g 30g 30g
30g 30g 40 ¢ 30g 30g 30g 30g
30g 20g 30g 20g 30g 20g
1 5
6.1.3.5

6.1.3.5.1
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6.1.3.5.2

40 ¢g
20g

30g

6.1.3.6
6.1.3.6.1

0.2%

30¢g
20g

30g

75

0.05% 0.1%
3~5
1.0g 20 mL 24 h
400
30 40 mL
4 30 40 mL
40 mL 3d 3
0.4mg, 10d
30g 20¢g 15¢g 30g 40 g
20g 40 ¢ 40 ¢ 30g 30g
20g 25¢g 25¢g 30g 30 15¢g
25¢g 25¢g 30g
30 g 40 g

16 d
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16 42d

6.1.3.6.2
3
60d 3
2 3 4d 50 ~100 mg
8d 15d
hCG 10,000 TU
20g 30g 30g 30g 20g 30g 30g
30g 20g 20g 20g 30g I5¢ 30g 20g
30¢g 30¢g 20g 20g 30g 25¢g 1
3
6.2
6.2.1
6.2.1.1
GnRH
18 23d GnRH PG 12
d 15~25d
6.2.1.2
60d
6-1
6-1 4
Table 6-1 Results of four treatment methods to ovarian cyst in dairy cows
(%) (%)
GnRH 53 44 83.0(44/53) 52.3 (23/44)
GnRH+PG 66 57 86.4(57/66) 54.4 (31/57)
42 31 73.8(31/42) 58.1(18/31)
GnRH+ 87 76 87.4(76/87) 55.3 (42/76)
7-1 GnRH

GnRH PG
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GnRH PG 18 23d 12d GnRH
6.2.2
6.2.2.1
2
6.2.2.2
46 20~40d 24

18 91.3% 42 30
6.2.2.3

42 30 25

6-2

6-2

Table 6-2 Comparison of embryo recovery between normal and cured dairy cows

%

30 8.1+ 6.81° 5.6+ 3.34° 69.1%
25 8.7+ 5.11° 6.1+ 2.77° 70.1%
(P 0.05),
6 2
P 0.05
6.2.3
6.2.3.1
60d
6.2.3.2
6 3 PG EB PMSG EB

PMSG PG
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6-3 4
Table 6-3 Different effects of various treatment methods for persistant corpus luteum of dairy cows
V)
@ o %)
PG 358 25 319 89.17(319/358) 75.5%(241/319)
EB 37 2 23 62.2°(23/37) 47.8° 11/23

PMSG 35 10 23 65.7" (23/35) 56.5°(13/23)

78 15 67 85.9°(67/78) 77.6° (52/67)

6.2.4
6.2.4.1
6.2.4.2
6-4 4
Table 6-4 Comparison of treatment effects of 4 methods on afunctional ovaries of dairy cows
0

@ oo %)

FSH+LH 7 12 62 75.6(62/82) 62.9(39/62)
PMSG hCG 5 8 67 63.8(67/105) 58.2(39/67)

7 20 172 73.2(172/235) 65.7(113/172)
7 20 321 82.5(321/389) 67.3(216/321)
FSH+LH PMSG hCG
2
6.2.5

6.2.5.1



6.2.5.2

6-5 6
Table 6-5 comparison of treatment effects of 6 methods on chronic endometritis of dairy cows
o
226 193 85.4(193/226) 83.9 (162/193)
137 108 78.8(108/137) 75.0 (81/108)
66 41 62.1(41/66) 70.7 (29/41)
161 127 78.9(127/161) 79.5 (101/127)
315 267 84.8(267/315) 82.0 (219/267)
PG 186 142 76.3(142/186) 78.9 (112/142)
528 419 79.4(419/528) 84.7355/419()
7-5
2
6.2.6
6.2.6.1
60d
6.2.6.2
6-6

Table 6-6 comparison of prevent effects of various methods on bovine embryonic loss

(o)

53.3 (16/30)"

43.3 (13/30)°

P, 1,2,3,4d 56.1(74/132) 1,2,3,4d 49.2(32/65)
hCG 15d 60.3 (35/58)" 8d 53.3 (32/60)°
58.3 (21/36)" 55.3 (31/56)"

6-6 3

6.3
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[7,8,9,10,11,17,18,47]

[3,19]
[3,19]
GnRH LH hCG pGH#+202223
(21.28] 2 wk GnRH
[2,17.47]
FSH
2
2 4
” [24,25,26,27,29]
[24,25,27,29]
30g
20g 20g 30¢g
30g

FSH LH GnRH PMSG Es PGs [121317:303132.33]

[35,36,37]
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[1,2,17,47]
[1,17,41,42,43,44,47]
[48,49,50,51,52,53,55,56]
(Mann et al., 1999)P!
Al 90% 8d 93% Al
12d 56%(Diskin and Sreenan, 1980)""! Al 7d
48% (Weibold, 1988)! ** Al
2 Al
P, hCG
hCG
1d 2d CIDR(1.9 g P,)
CIDR LH

11d 12d 17d hCG (60]
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15 d [13 ”
[1,2,17,61]
[45]
[37,38,39,40]
“ w [46]
“ w [3536] “ " [61]
6.4
1 10d 25 mm
GnRH hCG
GnRH
83%, GnRH PG 86.4%, 73.8%, GnRH
87.4%
52.3%.,54.4%.,58.1% 55.3%
2
2 91.3%.
3 PG

85.9%  89.1%, 2 77.6%  75.5%
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4 4 FSH LH PMSG hCG
75.6% 63.8% 73.8% 82.5% 2
62.9% 58.2% 65.7% 67.3%
5
85.4% 84.8%, 2 83.9% 82.0
PG 76.3%, 2 78.9% 79.4%,
2 84.7%
6 Py hCG
53.3% 56.1% 62.1% 58.3% 43.3% 49.2%
53.3% 55.3%
[1] . : ( ) 1988.3
[2] ( ) 1993.10
[3] , . ,2001, 18(4): 11 14
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Acrosome reaction:

Activation: ()

AETA: American Embryo Transfer Association
AETE: European Embryo Transfer Association
Al: artificial insemination,

BCS: body condition score,

B-FGF: pB-fibroblast growth factor

BST: bovine somatotropin, Posilac,

CaM: calmodulin,

Capacitation:

CETA: Canadian Embryo Transfer Association
CIDR: controlled internal drug release device,
COC: cumulus oocytes complex,

CSF: cytostatic factor,

Dephosphorylation:

DF: dominant follicle,

DIP: degradable intake protein,

DNA: deoxyribonucleic acid,

DPBS: Dulbecco's phosphate buffer solution,
E, estrone

E, estradiol

EB: estradiol benzoate,

eCG: equine chorionic gonadotrophin,

ECM: extracellular Matrix,

EGF: epidermal growth factor,

ES cell: embryonic stem cell,

ET: embryo transfer,

F-body: F

FCS: fetal calf serum, newborn calf serum,
Fertilization:

FITC: fluorescein isothiocynate,

Fixed-time Al:

Flow cytometer sorter:

Follicular waves:

frozen embryo bank:

FSH: follicle stimulating hormine,
Functionallly dominant follicle:

GAGs: glycosaminoglycans,

GalTase: galactosyltransferase,

GH: growth hormone,

GnRH gonadotropin releasing hormone,
GVBD: germinal vesicle breakdown,
H33342: Hoechst BisBenzimide 33342,
hCG: human chorionic gonadotrophin

hMG: human menopausal gonadotrophin

Hoechst33342

H-Y antigen: male specific minor histocompatibility-y antigen,

ICE: interleukin-1b converting enzyme,
ICM: inner cell mass,
ICSI: introcytoplasmic sperm injection,

-1b
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IETS International Embryo Transfer Society,

IGF-1R: IGF-1 receptor, -1

IGF-II:  insulin like growth factor-2, -2
IGFBP-1: insulin like growth factor-1 binding protein,
IGF-I  insulin like growth factor-1, -1
IL-6: interleukin-6, -6

INH: Inhibin,

IP;:  inosito triphosphate,

IRS-1: insulin receptor substrate-1, -1
IVC:  invitro culture (of embryos),

IVF:  in vitro fertilization,

IVM: in vitro maturation (of oocytes),

IVP:  in vitro production (of embryos),
Kayomeres:

LIF: leukemia inhibitory factor,

LOS: large offspring syndrome,

MAP: mitogen-activated protein,

MOET multiple ovulation and embryo transfer,
MPF: maturation Promoting Factor,

Nonsurgical Methods (of embryo recovery):
Nuclear transfer or nuclear transplantation:
Nymphomania:

OMI: oocyte Maturation Inhibiting Factor,
Oocyte recovery from live cows:

OPU: ovum pick-up,

Ovsynch: ovulation synchronization
P4:  progesterone,

PAF: platelet activating factor,

Pb:  polar body,

PBS: phosphate buffed solution,
Phosphorylation:

PI: propidium lodide,

PI3-kinase: phosphatidylinositol 3-kinase

PKC: protein kinase C, C

PLC: phospholipase C, C

PMSG: pregnant mare serum gonadotrophin,
PRID:  Progesterone Releasing Intravaginal Device,
PRL:  prolactin

Recognition of egg and sperm:

Sepharose-6MB: -6MB

Sex control:

SRY: sex determining region of the Y chromosome, Y
Superovlation, Multiovulation:

swim down: ( )

swimup: ( )

TGF-a: transforming growth factor-a, -0
TGF-B: transforming growth factor-p, -B
Timed Al

Transgenic Animal Pharming:
Zearalenone:
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