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8,561 0 0 0 0 6,486 2,075
209,378 34,149 749 63,998 2,875 66,483 35,124
7,396 6,050 0 0 0 1,346 0
30,021 19,517 0 1,343 246 810 8,105
2,367 2,367 0 0 0 0 0
257,723 62,083 749 65,341 3,121 75,125 45,304
2,160 0 0 2,160 0 0 0
52,521 84 0 24 0 52,391 22
69,399 0 0 42,076 0 1,600 25,723
6,105 56 0 0 0 33 16
127,538 61,943 749 21,081 3,121 21,101 19,543
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FTOMEHACP)BLUESBEEARSR(CPu LI
HELWANBOLER I CRIZTREE R L. [FE]
NV SBRERIGD2E L EDOWILES4THE V. SR 13:E M
OFERBRETMROEE TG LEHB L 2. ARETE,
SEADCPE & UFCPu%k 17.57.8% & + A HulX. 15.964%
OMuX. 14.552%DLuXD3X E Lizo EXDCPdIX
95%T%ifk. TDNZ77%idith CH—XKEEL L. NDFiZ34~
36% & Lz [BR] PHTEYENE/{KERE, HuX
3.84. MulX3.89. LulX3.81%. L& &, 40.0. 41.5,
423kg/d CERMICRAEE* RO o712 AR TH,
FLASEA%3.71. 3.56. 3.52%. FLEZHE K EAL 3.13. 3.09.
3.05%. FLEEEAYST7, 457, 458% L EXMICHAEES
Bdlhrdhot, LAL, MUNIE, 145, 13.1, 10.6mg/d!
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CRIZTEHECOVWTRI L. [FEE] AT6RBHTHE
E I N7-MEFF40FHIZH0 B #d S EH#350kgiz i b
FTOM. TODNAEIIIZFAETCCPER Y 4%B LTS
16%REETH2MEAOEE KL, BELTADGOL
EET HRARER LTRSS L, RBESILEEE
T 5DG#*0.75kg. CP#14%#EBEL+AHLGLPK, DG%®
1.0kg, CP#14%#2E ¢ ¥ 5 HGLPX. DG#1.0kg. CP%
16%EE L TAHGHPE D3R & L7, [FHHR] FEH
350kgZB3E L7- B #iLGLPIX #9356 H . HGLPX #%3184.
HGHPRE»317H &L 2o 7:. RERMHMODGHEFAFR
094kg. l.1llkg. L10kgk %25 7o hE350keEERE DR
REIZEEHPLGLPK125.6cm. HGLPX126.1cm. HGHP
X1249cmTH O, T/, MOBICBTOEFELZER
BEobohhhot, UEL D, DCOEVIZL BEKEAD
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WHEEMIZH b BICHUECERICSH o 72 RERARES
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BEBRI—HALERENETHFAONA, 2) V=2V
pH., #VFAREBLUA/PILIERM CEN LD » 1255,
CSRTRBREELNE, -7z (P<0.05). 3) BEFOUE
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( CPd)

( CPu)
CPd
CPu
CPd CPu
CPu
( CPM Dairy )

120 50

CPu



D
2)
12 CPd
12 10 13 6 12 11 12
13 CPu
13 10 14 6 13 11 12 )
3) 6 9 60
4) 8 3
40
TMR
CPM
Dairy
5)
1,3,5,9,13 VFA=
1,3,5,9,13
2
6) OVSYNCH( ) () 1 OVSYNCH
61 35
2 OVSYNCH
1 OVSYNCH
61 68 69 70
9 00 9 00 17 00 9 00
GnRH PGF GnRH
2ml 5ml 2ml




CPd

12

)

(

CPd

CPu_ 6.0

12

)

(

CPd

CPd

CPd

CPu 6.0

TDN 78
CPd
11.7 Md

TDN 75

8.4

10.0 Ld

Hd

40kg/

CPd 10.3

(1999 CP 15.2 15.7

CPu 4.9

10.8
NRC

CPu

CPd 10.3

(1989 CP 17.0

5.9

Hd

CPd CPu

16.0 Ld

14.7

17.5 Md

20.0

12.0

23.0

6.4
4.5

12.0

8.8
2.0

5.4
0.4
1.5
3.0

1.0
78.2

14.7

8.4
6.0

36.0

25.9

5.2

20.1

20.0

12.0

21.0

6.1
5.5

10.0

10.3

1.0
5.5
2.7
0.4
1.4

3.1

1.0
78.3

16.0

10.0

6.0
35.5

25.9

5.1

18.7

20.0

12.0

19.0

5.8
6.5
8.0
11.9

11.0

0.4
1.3

3.1

1.0
78.4

17.5

11.7

5.9
34.9

25.9

5.0
17.2

cpP

TDN

CPd
CPu

NDF

NDF)

eNDF(

CPM-Dairy

12

(kg/ )

Hd

Ld

3.4

19

Md

3.5

22

2.8

23

3.0
5.0
7.0

1.0
0.5
0.5

10.0

8.5
6.5

21 15

14

TMR

)

(

D

CPd

(VFA)

CP

MUN

CPd

CP

CPd

CP

BUN
GOT



12

) 22 19 23
) 3.5 3.4 2.8
(15 kg) 639 691 648
kg ) 24.6 24.2 23.1 720 |~0—Hd ——Ld —&—Md]
(kg ) 40.9 41.0 38.0 700 W
) ) 3.94 3.64 3.92 680
) 3.12 3.00 3.10 660 |
) 4.56 4.55 4.59 640 w
 nmb 63 28 37 620
(mg/dl) 12.7 10.3 7.3 1 3 5 7 9 11 13 15
H 6.73 6.73 6.70 kg
VFA (mmol/dl) 9.5 9.4 9.1
(mg/dl) 6.1 4.5 2.1 28
/ 2.36 2.43 2.59 26 |
(mg/dl) 64.3 63.1 63.8
NEFA (mmol/T) 18.5 22.9 25.8 24 1
(mg/dl) 16.2 12.1 7.9 22 |
mg/dl
_ (mg/dl) 4.1 3.8 3.7 20 0— Hd —e— Ld —e— Md
) (mg/dl) 8.1 7.6 7.7 18 Co
cot (1u/L) 97 86 82 1 3 5 7 9 11 13 15
) 66.2 68.2 65.7 kg/d
) 64.3 63.3 56.9
) 39.6 42.8 41.4
kg ) 59.5 52.7 57.8 45
kg ) 8.2 7.4 7.7
kg ) 20.6 20.0 15.9 40
(@ ) | 673(100%) | 571(100%) | 512(100%)
@ ) | 194(29%) | 176(30%) | 173(34%) 35
0) 0) 0)
(@ ) | 238(35%) | 212(38%) | 218(43%) hd I v
(@ ) | 222(34%) | 191(34%) | 119(24%) 30 T
- @ ) |182.7%) | 3(0.5%) | 2(0.4%) 1 3 5 7 9 11 13 15
59,13 kg/d
3.8 15
36 —~0—Hd —e—Ld —e—Md W
34 10
- i M
30 |—0—Hd —e— Ld —e— Md
28 0
1 3 5 7 9 11 13 15 1 3 5 7 9 11 13 15
% MUN mg/dl
CP CPd d 54 d
(CP16.0 ) 62




5 OVSYNCH
(
ovs Al Al
(@D) (@D) (@D) ovs (@D) (@D)
21 8 8 19
Hd | 22 4 3 3 10 1.6 | 95.9
52.4 19.0 37.5 37.5 52.6
17 9 6 17
Md | 19 2 4 1 7 1.7 | 90.9
43.4 11.8 44 4 16.7 41.2
22 7 3 21
Ld | 23 10 1 11 1.0 | 70.3
51.5 45.5 14.3 0.0 52.4
60 24 17 57
64 16 8 4 28 1.4 | 84.1
49.2 26.7 33.3 23.5 49.1
1  OVSYNCH
150 Hd 52.6 (10/19) Md
41.1 (7/17) Ud 52.4 (11721 ) CP CPd
12
> (CPd 8.4,CPu 6.0,CP 14.7 )
>
CPd
CPd 8.4
> 2.8 (Hd 3.5 Md 3.4 )
( )
>
Ld
45
40
3B
o |
30 S S A [ S N N N |
1 3 5 7 9 11 13 15
kg/d  ( )




13 (CPu)

12 CPd 9.4
(CPu)
)
13 CPu
u u u
22.4 21.4 20.4 (CPd)
7.6 7.3 7.0
214 515 515 9.4 CPu 7.5 (Hu )
9.0 9.0 9.0 6.4 (Mu ) 5.2 (Lu )
6.2 6.4 6.6
3.0 4.5 6.0
6.1 8.5 11.0
3.0 4.5 6.0 —
2.0 3.6 5.2 CPd
- 1.8 3.6 CPu
3.5 4.2 4.9
3.6 1.8 -—-
10.1 5.0 -—-
0.6 0.6 0.6
0.4 0.2 ——n CPu
0.7 0.8 0.8
0.9 0.9 0.9 17.0 Mu 15.8 Lu 146
TON 77.1 77.0 76.8
cP 17.0 15.8 14.6
CPd 9.4 9.4 9.4 TDN 77
CPu 7.5 6.4 5.2
NDF 36.0 36.7 37.3 NDF 36 20
eNDF(_ NDF) 25.0 25.3 25.6
4.6 4.8 4.9
20.4 20.8 21.2 CPM-Dairy
(ka/ ) Hu 20
L 3.2 Mu 19 3.2 Lu 19 3.4
21 15 10.0 4.0 3
14 8 8.5 5.5 5
7 6.5 7.0
TMR
)
« ) 100 « )
¢ 9
MUN 11) u CPu
10 u
(VFA)
CP CPu
CP CPd

u GOT



660
650
. y . 640 |
() 18 19 17 630 |
() 3.2 3.2 3.2 620 |
@3 kg) 632 637 646 s10 |
kg ) 24.0 24.5 24.5 600 O Hu —&—Lu —&—Mu
g ) 39.9 41.5 42.3 1 3 5 7 9 11 13
() 3.70 3.54 3.51 kg
() 3.12 3.07 3.03
() 4.55 4.54 4.54 102
'S )) 67 78 122 01 |
(mg/dl) 14.5 13.1 10.6 100
H 6.69 6.69 6.74 9
VFA  (mmol/dl) 6.7 6.7 6.2 8
* (ng/di) 4.0 3.5 2.6 7 —0— Hu ——Lu —e— My
/ 2.11 2.03 1.95 * 123456 7 8910111213
(mg/dl) 70.6 66.5 69.8 . 00
NEFA (mmol /1) 17.3 14.8 19.9
© o (mgsdD) 17.3 14.3 11.6
(mg/dl) 4.0 3.9 4.0 i [
(mg/dl) 8.4 8.2 8.4
GOT /L) 91 93 110 40 |
() 67.3 66.7 66.3
() 68.2 65.3 64.5 35 o [ Hu —e—Lu —e—Mu
() 40.3 40.4 37.4 20
kg ) 52.9 53.3 56.8 L 3 5 7 9 11 13
kg ) 8.2 8.3 9.0 kg/d
kg ) 18.1 16.7 17.0
(g ) | 691(100%) | 645(100%) | 610(100%)
@ ) 190(28%) | 198(31%) | 203(34%) a4 | —0—Hu —e—Lu —&—Mu
@ ) 219(32%) | 222(35%) | 218(36%)
@ ) 232(33%) | 197(31%) | 158(26%) 32
@ ) 51(7%) 28(4%) 31(5%)
13 30
5,9,13
28
1 3 5 7 9 11 13
%
18
CP CPd u 1 7‘—D—Hu—0—Lu—0—Mu‘
85 u 68 u |
12 L
o Lo
- 150 g L v v vy
u 86.7 u (4.4 ) u (53.3 ) 1 3 5 7 9 11 13
MUN mg/dl




OVSYNCH 13
(
ovS Al Al
() () () ovs () ()
16 6 4 16
Hu | 20 35.9 9 2 2 13 1.4 | 83
(14/20) 56.3 33.3 50.0 86.7
15 7 10 18 1
Mu | 19 41.8 2 2 4 8 1.9 | 103
(10/19) 13.3 28.6 40.0 444
16 5 5 15
Lu | 19 37.7 5 1 1 8 1.6 | 89
(14/19) 31.3 20.0 20.0 53.3
47 18 19 48 10
58 49.2 16 5 7 29 1.6 | 92
(33/58) 34.0 27.8 36.8 60.4
1  OVSYNCH
13
> TDN 77 CPd 9.4 CPu u 7.5 (CP=17.0 )
u 6.3(15.8) u 5.2(14.6) 3 13
CP 14.5
> u
> CP
(CPd=9.4/CPu=7.5/CP=17.0 )
CPd=9.4/CPu=6.3/CP=15.8 ( u ) 15 CPd=9.4/CPu=5.2/CP=14.6 ( u
) 32
> CPu
2
1) CPM-Dairy
CPd CPu
2)CPd CPu
3)TDN78
(CPd) 9.2 9.4
4) CPd




CPd

CPM-Dairy
TDN CP 4.5 5.0
5) (CPu) CPu
6)
CP
9 22 4 14 5 10
7)
CPd CPu
CPM-Dairy
7
CP 15.8 CP 14.5
( 35kg/ ) (40kg/ )
CPd 10.8 CPu 5.0 CP 15.8
kg 25 30 35 40 45 50
17.7 © 196 216 236
kg 184 204 223 243 263
207 227 247 266 286
146 152 158 16.3
CPd 99 103 108 11.2
cpd CPu 47 4.9 5.0 5.1
13.9 1 146 152 157 16.2
CPu CPd 9.4 99 103 108 11.2
CPu 45 47 4.9 49 5.0
141 147 152 157 162
CPd 9.4 99 103 108  11.2
CPu 47 48 4.9 4.9 5.0
TDN 752 770 786 802
717 738 757 774 790
704 ° 725 744 762 779
1999 3.7

(45kg/ )



125ppm

4

125

6 10
60
10
2002
24
1
LWD 47 10kg
3 21
4 10kg
6 42
4
105kg
10kg 30kg

1/2 62.5ppm 3

250ppm

30

53ppm 10 30kg

12 12
10
24
10
24
14 34 x 4.2

125ppm
10kg
3
3 1
1
Sppm 2
125ppm



54pp

5 54 9.1 845
62.5 54 64.1 84.5
125 54 129.1 84.5
30.00 CP(%) 25.20 23.00 CP(%) 19.30
27.00 (Mcal/kg 3.70 5.00 (Mcal/kg)] 3.49
11.62 P(%) 0.66 47.43 P(%) 0.55
10.00 (%) 0.80 5.00 (%) 0.73
7.00 (ppm) 3.60 1.50 (ppm) 410
6.80 (ppm) 38.40 9.00 (ppm) 30.50
6.36 2.00
4.00
0.32 0.65
0.20 0.20
0.20 0.10
0.20 0.10
0.20 0.10
0.10 0.63
1.00
0.10
0.19
105kg
60kg
2 2
12 3
2 7 5
3 125ppm

10 13 12



42
50kg 4 60 5

ppm

3.6 53+ 2.2 38.4 42.4+ 6.2

4.1 30.5
* 9.1 142+ 2.7 84.5 93.1+ 3.2
* 64.1 72.8%+ 3.8 84.5 878+ 1.8
* 129.1 135.3+ 6.7 84.5 87.0x 2.7
13.7+ 3.6 86.3x 4.9
*1 S5ppm 54ppm
2 60ppm 54ppm
3 125ppm 54ppm
10 6 42 4
9.9kg 42
42 33kg 549.99
(kg) () (kg) (9)

10.3+ 0.8 41 32.2+ 2.2 521.3+ 496 1.60 62.5
9.6+ 1.0 42 30.1+ 2.8 488.6% 86.6 2.13 46.8
10.3+ 0.3 42 357+ 19 577.3x 76.4 1.60 62.7
10.8+ 0.9 43 339+ 2.7 576.8+ 89.4 1.95 51.2
9.4+ 0.8 41 32.8+ 0.5 556.4+ 27.0 1.66 60.1
9.5+ 0.4 43 339+ 1.7 579.1+ 471 1.72 58.0
9.9+ 1.0 42 33.0+ 2.5 549.9% 68.5 1.77 56.8

51 5-2

7 813.7ppm 839.3ppm



57.6ppm 50kg
90.6ppm
50kg
-1 ppm DM -2 ppm DM
* *  50kg * *  50kg
57.6 1142 1215 842 396.8 671.7 5650 330.6
+153 £398 %423 104 +222 +228 +302 299
57.6  437.6 4581 86.4 396.8 613.7 5282 3256
+153 +545 622 198 +222 +311 %226 +284
57.6 8137 8393 906 396.8 537.1 5295 346.7
+153 +722 696 %233 +£222 +197 172 %275
-1 -2 6.0 108
38 94
-1 -2
50kg 50kg
10.8 8.0 8.6 6.2 9.4 7.2 6.1 3.8
10.8 6.0 6.3 6.3 9.4 6.9 6.0 3.8
10.8 6.0 6.2 6.6 9.4 6.2 6.1 3.8
18.8
81.2
60 10 30
84.8%
+
*
105kg 105kg
105kg 80.9



105kg

775.69
105kg
90 13.2mg 53.7 78.2mg
8 105kg
105kg
(kg) (9)
32.2+ 2.2 84.5x 3.3 167.5% 2.3 749.0+ 12.2
30.1+ 2.8 83.7x 3.7 167.5% 4.6 759.5+ 26.7
35719 76.3t 55 160.0+ 6.6 802.3+ 38.8
339+ 2.7 70.8t 9.4 155.2+ 9.7 839.4+ 60.6
328+ 05 855+ 6.6 168.5+ 7.5 751.3+ 35.0
339+ 1.7 85.0+ 3.4 169.5+ 4.1 752.0+ 18.2
33.0x 25 80.9x 7.6 164.7x 7.7 775.6+ 46.8
105kg
9
(mg) (mg) (ppm)  (ppm)
1405 9.0 73.3 7.5 60.9
*+ 61.3 + 0.5 + 23.8 + 3.7 + 19.3
1420 12.1 72.3 10.2 61.5
+ 48.9 + 0.9 + 12.3 + 3.8 *+ 13.2
1368 13.2 78.2 12.5 73.4
+ 89.9 + 1.2 + 27.1 + 5.5 + 27.1
1550 10.7 77.7 8.8 64.6
+ 191.6 + 1.1 + 10.0 + 4.4 + 12.5
1495 12.0 71.7 10.1 60.1
+ 156.3 + 1.4 + 22.4 + 3.6 + 16.3
1325 12.2 53.7 11.5 50.0
+ 71.8 + 1.0 + 10.8 + 4.1 + 10.4

Juny
o

11



10

09 26 |05 1.4 (09 18| 24 1.9 27
09 28 |06 12 |11 16| 25 19 26
10 27 |06 13 |07 17| 23 1.7 26
11
432 57.7 | 454 546 |51.2 488
419 581 | 453 547 |51.2 488
43.4 56.6 | 43.7 463 |51.3 487
1/2
1197g 921g
1/2
18.8%
80%

105kg

15.2%
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IMPROVED SURVIVAL OF CRY OPRESERVED PORCINE MORULAE
H. Ushijima’, R. Esaki?, H Yoshioka®, M. Kuwayama®, T. Nakane' and H. Nagashima®
Chiba Prefectural Animal Experimental Station, Department of Anima Production, Meiji
University, *National Institute of Genetics, “KATO Lady’s Clinic, Japan

Towards developing an efficient cryopreservation protocol for porcine morula stage embryos, three
vitrification methods were compared, i.e., the straw (ST) (Ishimori et al., 1993), gel loading tip
(GLT) (Tominaga et al., 2002), and minimum volume cooling (MVC) (Kuwayama et al., 2000)
methods. To improve embryo survival, embryos showing a reduction in the amount of cytoplasmic
lipid droplets were vitrified by the MVC method. Morula stage embryos were collected from
superovulated gilts and sows 5 d after hCG injection. Two experiments were performed. In Exp. 1,
for the ST and GLT methods, a vitrification medium was used consisting of 20% ethylene glycol
(EG), 20% DMSO, and 0.6 M sucrose, while in the MVC method the concentration of
cryoprotectants was correspondingly reduced to 15%, 15%, and 0.5 M. Embryos were |oaded into
ST, GLT, and MVC plates (Cryotop, Kitazato Supply, Japan) with a vitrification media of about 10,
0.6, and < 0.05 pl, respectively. The ST was kept in liquid N vapor for 2 min before plunging into
liquid N, whereas direct plunging for the other two. To thaw, the ST wasimmersed in a 37 °C water
bath, whereas the GLT and MV C plates were directly placed in diluent containing 0.25 and 1 M
sucrose, respectively. Cryoprotectants were removed by stepwise dilution. In Exp. 2, morulae were
centrifuged with 7.5 pg/ml cytocharasin B at 12000 x g for 20 min to polarize the cytoplasmic lipid
droplets (lipid polarization). Polarized lipids were removed from some embryos by
micromanipulation (delipation). These lipid-reduced embryos and control non-manipulated embryos
were vitrified by the MV C method. In both experiments, embryo survival was assessed by in vitro
culture in NCSU23 + 10% FCS for 48 h. Differences were analyzed by the chi-square test, and the
student’s t-test was used to compare mean cell numbers of embryos. Developmental rates of vitrified
embryos to blastocysts were 20% (6/30) for ST, 39% (18/46) for GLT, and 60% (26/43) for MVC,
and the proportion of transferable quality blastocysts were 0, 22 and 37%, respectively. Embryo
survival and transferable quality were further improved by vitrification after delipation (95%, 35/37;
95%, 35/37) in comparison with non-manipulation vitrified embryos or lipid polarization ones, i.e.
24/42 (57%) or 29/38 (76%), P < 0.05; 21/42 (50%) or 21/38 (71%), P < 0.01. The proportion of
transferable blastocysts and cell number of blastocysts (92+25) derived from delipated
vitrified-embryos were comparable to those derived from non-vitrified control embryos, i.e., 85%
(34/40) and 103+31. Results demonstrate that survival of vitrified morulae is highest using the MVC
method combined with delipation.
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delipation
5 7.5*micro*g/mi B
TALP 12000xg 15
( ) (
) 15%EG 15%DMSO 0.5M
Cryotop( )
; Kuwayama 2000 37
1M Cryotop
37 05 M 5 10%
NCSU23 48
57% (24/42), 50% (21/42), 65+ 30 76% (29/38), 66% (25/38), 56+ 26
95% (35/37), 95% (35/37), 92+ 25 85% (34/40), 85% (34/40), 103

+31



Vitrification

[1.Wilmut,1972] 15
[C.Polge,1974]

[S. Niimura,1980]
[H.Nagashima,1989)]

[H.Nagashima,1995]

Rall and Fahy [W.F.Rall,G.M.Fahy,1985]

[J.R.Dobrinsky1991, J.R.Dobrinsky1990]
[Dobrinsky,
1993]

[M.Kuwayama,1997]
Open pulled Straw(OPS)
[Dobrinsky 2002, Berthelot 2001]
MVC
Minimum Volume Cooling )



D
eCG hCG

()
1993
ST  GLT
VIT
10u L GLT
2
15%DM SO 0.5M
GLT
37
, GLT

MVC

; 0.25M 1
NCSU23

20%

hCG
DayO Day5
ST; Ishimori
GLT; Tominaga 2002
MVC; Kuwayama 2000
(EG) 20%DMSO 0.6M
VIT
0.6u L
10mm smm 100mm
MVC VIT 0. puL 15%EG
(Cryotop: )
ST 37
37
(ST ;05M 1 0.25M 5
017M5 , MVC ;1M1 05M5 ) 10%
48
-1
MVC  Cryotop
GLT
ST 025



-1. invitro

(%) (%) (M+SD)
ST 30 6 (20 0 "0 53+14 °©
GLT 46 18 °'(39) 10 ° 22 55+21 °
MVC 43 26 *60) 16 ° (37 61+28 °
39 34 %1787 23 2 "59) 94+32 °
a>b (P< 0.05), a>c (P< 0.01), a>d (P<0.001),
p>q (P<0.01)
48 ST 20% (6/30),
0% (0/30) GLT  39% (18/46), 22% (10/46) MVC  60% (26/43), 37% (16/43)
VIT
87% (34/39), 59% (23/39) ( -1)
MVC
EG 7.5% + DMSO 7.5% VIT (EG
15% + DM SO 15% + 0.5M )
50
Cryotop
MVC -23,000 /
MVC 37 1M +43,000 /
4,000mmOsmol
1.3
1M 0.5M
(€©)
7.5microg/ml B TALP 1ml
1.5ml 12,000xg 15
( ) 1
NCSU23 385 5%CO 95%
20% VIT

VIT VIT Cryotop(



Cryotop 37 20% 1M

1 37 20%
0.5M 5 10%
48
1 234
«C )
! ! !
! !

!

! ! ! !

(48h) (48h) (48h) (48h)

TALP  in 7.5p g/mL CB 12000xg 15



-3. Cryotop -4, 48
-2.
(%) (%) (M+SD)
42 24 (57 21 Y (50) 65+30 °
38 29 P(76) 21 ° (7)) 56+26 °
37 35 ?(95) 35 ? (95) 92425 @
40 34 P (85 34 P (85) 103+31 °

a>b (P< 0.05), a>c (P< 0.01), a>d (P<0.001),
p>q (P< 0.05)

50% (21/42), 65+ 30

95% (35/37), 95% (35/37), 92+ 25

1) MVC

MVC VIT

Cryotop 1

() MVC

-2

(cooling rate)

76% (29/38), 66% (25/38), 56+ 26
85% (34/40), 85% (34/40), 103+ 31

57% (24/42),
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Improved survival of vitrified porcine embryos after removed cytoplasmic lipids
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Kuwayama
7.5 pg/ml TALP 12000xg

0.5%
10%FCS  NCSU23
34 59 47
65+ 30 32 78 56 50+ 23 30 83 67 5321
30 90 90 81 18 30 93 93 90 31 32
93 91 88+ 33 31 81 81 97+ 28
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13 9
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13 4 17 13
13 9 21 18
14 3 26 24
3cm



(6)
D

2)

3)

4)

5)

6)

)

@

87.7 835 143 34 719 51 186 30 732 125
905 140 22 070 323 440 786 141 127 20
845 544 93 166 457 356 673 77| 460 79
(2001)
2 2
75.0 25.0 75.0 25.0
85.0 15.0 85.0 15.0
90.0 10.0 90.0 10.0
pH
4
pH
pH
4
4 3
Roughage Value Index
0.9% 5.5% 4.8%



88.0 13.9 2.6 73.5 5.2 21.9 4.8
88.2 14.0 2.7 72.0 5.3 21.4 6.0
91.2 1.9 0.3 35.3 36.2 68.9 26.3
88.1 4.7 0.5 52.2 33.7 70.1 9.0
88.8 10.8 2.0 63.7 13.1 33.9 10.3
88.0 11.6 2.0 68.2 12.3 33.9 5.9
88.7 12.2 2.4 66.3 10.0 28.7 9.1
88.2 12.6 2.4 69.0 9.5 28.7 6.4
88.5 12.8 2.5 68.2 8.5 26.3 8.1
88.2 13.1 2.5 70.0 8.1 26.3 6.3
)
572+ 14 669+ 05 66.5+ 4.2 308+ 3.6
625+ 35 672+ 19 670+86 41.6+6.0
65.6+ 23 728+ 48 719+ 33 355+ 72
708+ 29 732+ 29 69.9+63 46.0+51
(P<0.05) P<0.05)
)
(DM/ kg kg
8.27 7142 TDN 5.47 5.60
8.77 8.18 0.68 0.66
8.81 8.18 TDN 6.73 6.69
8.65 7.98 0.93 0.87
4)
14 19

P<0.01



P<0.01

(kg) 8.4+ 06 83+ 0.6 ns
123+ 11 121+ 11 ns
30.8+ 65 483+ 83 **

RVI DM kg 431+ 86 604+ 92 *

(kg) 88+ 06 9.2+ 0.6 ns

) 94+ 18 9.7+ 05 ns
151+ 3.1 264+ 25 **

RVI DM kg 245+ 20 362+ 23 **

(** P<0.01 * P<0.05
685kg 661kg kg
2455+ 150 243.0+ 152 ns
0.99kg 379.0+ 24.7 367.4+ 284 ns
0.93kg 531.4+ 324 5183+ 50.3 ns
685.4+ 348 6614+ 724 ns
687.8+ 348 667.4+ 724 ns
1.19+ 013 111+ 0.18 ns
099+ 009  0.99+ 0.16 ns
0.82+ 009  0.79+ 0.16 ns
0.99+ 0.07  0.93+ 0.15 ns
TDN 4.60 5.05
8.21 8.47
4) (
pH 6.49+ 02 6.68+ 0.16 ns
10 VFA mmol/d 9.78+ 1.29  9.65+ 0.83 ns
/ 2.38+ 019  3.05+ 0.27 **
ok (P<0.01
pH
(mg/dL

Ht (%) 353+ 20 349+ 15 ns

GLU 67.4+ 25  69.0+ 42 ns

TP 6.4+ 0.6 6.6+ 05 ns

P<0.01 ALB 3.4+ 0.1 3.6+ 02 ns

5 BUN 146+ 20 145+ 0.8 ns

T-CHO  103.8+ 9.0 1024+ 148 ns

TG 28.1+ 53 302+ 55 ns

Ca 9.0+ 0.2 9.1+ 0.2 ns




®)

11

418.8kg
10

@D

685.4kg

¢)
B -
24

400.7kg

661.4Kg

(

(kg) 418.8+ 335 400.7+ 51.7 ns
% 60.8+ 1.9 599+ 14 ns
(cm?) 456+ 6.8 394+ 39 ns
cm 6.8+ 0.8 7.0+ 09 ns
cm 19+ 05 2.1+ 0.7 ns
708+ 0.9 70.2+ 0.7 ns
BMSNo. 32+ 11 26+ 09 ns
BCSNo. 42+ 0.8 3.8+ 05 ns
24+ 0.6 24+ 09 ns
BFSNo. 20+ 0.0 20+ 0.1 ns
9
4
25 75 15 85 10 90
8.65kg 7.98kg
0.99%g 0.93kg

BMSNO.
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10 12

11 19 245
19 28 273



11 19

19 28
! \ ~ < v
28
11
12
11 12
H11.7 H12.3
H11.6 H12.2
H11.8 H12.4
H11.5 Hi12.1
n=24
n=24 11 19 35 245
30 75:25
25 20



92 8 28

2cm
A
A 1,920 1U/
0.5 1.0
%)
30.0 30.0
25.0 25.0
5.0 5.0
19.0 19.0
2.0 2.0
( ) 18.0 18.0
1.0 1.0
88.4 87.8
TMR 64.5 70.3
11.4 12.0
18.0 15.6
37.7 34.6
31.0 31.0
41.2 42 .3
( ) a 0.49 0.53
0.37 0.38
RVI  Jkgill 28.5 38.3
TMR
1
(2
3 pH
(4)
(©))

(6)



Q)
(®)

10

25%

)

DM CP  EE NFE  CF NDF  ADF Cash
89.6 9.1 2.5 43.7 16.0 31.6 20.0 25.6 17.8
89.8 9.5 2.7 46.6 14.1 30.0 17.6 25.7 16.6
89.9 11.3 3.1 51.5 9.7 21.4 12.5 34.0 13.9
88.3 2.0 0.6 17.2 36.7 64.0 45.0 0.4 30.5
89.5 4.1 1.5 31.8 27.5 55.8 32.8 0.7 24.6

750+ 20%+ 5% 75%+
P 0.01
P 0.01

() ' Prob.

(24) 61.4A 65.18 ' 0.00

(12) 70.4a 67.2b | 0.04

(12) 89.6 87.1 ! 0.09

(12) 40.8A 54.68 i 0.00

(24) 12.2A 17.48 | 0.00
P 0.01

P 0.05



P 0.01

Prob.

(n=24)

(n=24)

6.5
2.2
8.7

60.0 /DM

108.7 /DM

)

(

Prob.

12) (n=12)

(n

7.4
61.4

)

(

0.12

66.7

)

RVI( /DM

526

524

0.87

0.85

10



(n=24) (n=24)

Prob.

317 313
10 397 388 ! 0.43
20 451 450 ' 0.17
524 526 ' 0.90
10 1.14 1.08 : 0.07
20 0.96 0.98 ! 0.67
0.85 0.87 1 0.44

P 0.01 P 0.05
P 0.01
() ( )

(n=12)  (n=12) ' Prob. (n=20)  (n=22) ' Prob.
6.3 6.4 ' 0.25 ")  35.5 36.2 ! 0.67
6.4 6.5 ! 0.31 (1U/L) 49.4  53.7 ' 0.12
6.6A 6.88 | 0.00 y -  (U/L) 19.3 17.1 ! 0.79
6.6a 6.8b : 0.05 - (mg/dl) 117.3  122.3 | 0.52
6.6A 6.78 1 0.01 (mg/dD) 13.6 14.4 + 0.37

‘P 0.01 (mg/d1) 74.6  77.4 1 0.27
P 0.05 (ng/d1) 9.2 9.4 ' 0.26
(mg/dl) 2.3a 2.5b , 0.04
(mg/d1) 6.8 7.3 | 0.06
P 0.05)
10
P 0.05

P 0.05
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81.5
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3.6
6.3

P 0.05
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30

35

12
11 19
75:25
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92:8
8.7 8.5
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53

2001

2002

6cm

0.18 4

WCS

WCS

1,2

62

0.16 0.33

53
0.03




02 04 20 40 115 2 25 3
711 169 00 02 04 20 40 67 671 3 00 11 16 21 26 32
7 702 199 00 02 04 20 40 63 633 8 00 11 16 21 26 32
47 640 167 00 02 04 20 40 @ ® 56 64 00 10 15 20 25 30
64 206 639 168 00 02 04 20 40 5 525 64+ 00 10 15 20 25 30
32 95 00 02 04 20 40 45 450 64 00 10 15 20 25 30
584 62 00 02 04 20 40
58 146 581 172 00 02 04 20 40
579 8 00 02 04 20 40
WCS 1
H /FM VBN  VBN/TN  V
70% 553 b 011 b 035 a 093 a 007 a 020 b 356 25 b
64% 619 a 018 b 020 b 081 b 006 a 030 a 384 35 a
58% 610 a 028 a 023 b 052c 003 b 032 a 435 41 a
0% 498 ¢ 014 b 033 a 046 c 004 c 004 c 114 c 55 a
02% 498 ¢ 027 a 031 a 047 c 005 ac 006 ¢ 170 c 37 b
04% 511 ¢ 031 a 026 ab 056 ¢ 007 ab 013 ¢ 291 b 27 ¢
20% 663 b 016 b 018 bc 101 b 006 ac 045 b 664 a 27 bc
40% 824 a 011 b 016 ¢ 116 a 003 cd 074 a 741 a 29 bc
* *%k *%* ** *% * NS **
NS NS NS NS * NS NS NS
P 005
NS * P 005 ** P 001
4 WCS 2
H /FM VBN VBN/TN \
67% 546 e 0.07 e 029 a 087 a 0.06 015 ¢ 286 c 22 e
63% 585 d 010 d 023 b 075 b 0.03 017 b 280 c 27 d
60% 533 c¢c 029 ¢ 017 ¢ 040 c 0.03 021 a 402 a 42 c
53% 555 b 048 a 003 d 024 d 0.01 020 a 315 b 59 b
45% 615 a 040 b 001 d 016 e 0.00 010 d 158 d 67 a
0% 528 d 017 ¢ 0.15 034 e 0.02 004 f 91 d 71 a
10% 540 ¢ 029 b 0.15 040 d 0.02 010 e 210 ¢ 46 b
15% 557 ¢ 029 b 014 047 ¢ 0.02 012 d 235 ¢ 39 ¢
20% 577 b 029 b 0.15 050 ¢ 0.02 021 ¢ 367 b 35 d
25% 593 b 026 b 0.15 056 b 0.03 024 b 382 b 34 d
30 606 a 032 a 014 0.62 a 0.03 028 a 444 a 34 d
** ** NS ** ** ** ** **
** ** NS NS ** ** ** **
P 0.05
NS * P 005 * P 001

14



10a
22.1 107.7 1kg 18.3 30.1
68.9~131.6 14.0

WCS
2002 5 3
2
WCS 27,000~37,000
10a
8.7 455 21 31
10km 25
WCS 10a 14,600
39,500 21,700 27,000
1kg 18.3 0.1

14.0




( 10a )

S-Y 5-0 H- H-K 1-Y

1.91 2.91 14 .45 9.29 12.21
3.7 5.0 11.3
1.8 6.1 12.4 21 31
3.2 5.1 21.8
3.9 12.5 21.8 21.4 30.5
4.8 4.6 15.9 10.2 26.9
4.8 11.7 24.6 15.8 43.6
22.1 45.0 107.7 68.9 131.6
23.5 58.3 73.2 46.7 109.5
6.5 14.5 90.1 21.3 52.6
52.0 117.9 270.9 136.9 293.7
©) 371 372 53.3 169 47.5
( 10a

s-Y 5-0 H- H-K 1-y
1.91 2.91| 14.45 9.29 12.21
1,733 ] 3,931 | 9,031 4,564 9,787
13,027 | 4,118 11,999 5,048 4,160
5,991 | 2,617 | 4,291 3,783 2,245
1,437 549 | 1,104 737 636
973 | 1,469 | 3,198 1,278 2,786
1,782 | 1,937 | 9,853 6,331 7,314
24,942 | 14,621 | 39,476 21,742 26,927

10a (kg) 828 797 | 1,748 1,548 —

kg 30.1 18.3 22.6 14.0 —
(@ 371 372 53.3 169 47.5
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TEL
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16—1 FAX 043-445-5447
20
JR
30 126 30 5
290-0531 TEL 0436-96-1231
602 FAX 0436-96-0956
JR 25
16 25 297 40 25
299-3011 TEL 0470-46-3011
686 FAX 0470-46-3012
408m 180m
JR 30 14 JR
30 22
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