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Dissertation Summary
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[WE CIERET 2 & BRSEATOERE 5 RiHEEE & R T 5 00, BHEHICITEEEN RS
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Effect of linoleic acid albumin (LAA) and long-term equilibration (LT) to poor freezability bovine spermatozoa

Semen Motility just after Motility after
Sperm number ) . .
Bull Treatment No. of trials volume collection freezing -thawing
(ml) (10%/ml) (+++) (+++)
Control 233+125°
Bull-A LAA 3 6.7+1.6 125+20 833147 333+125°
LT +LAA 51.7+24°

Bull-A: Individuals of poor freezability spermatozoa.

LAA: LAA was added at 1 mg/ml to the first diluent, LT: Equilibrated in the first diluent for 30 h.
+++: The most active forward motion involving intense movement.

Values with different superscripts in the same column are significantly different (P <0.05).

Each value represents the mean + SD.
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40.8% & 720 AhDIK(18.7%~381.0%35 LT 15.0%~28.7%) & b L THEIZE L e~ 7= (P<0.05),
FER 2 T R~ DMG ORI -2 5508% W 5 7212 SOF1 3 L UVSOF2



(#kL5) (Style5)

WFRB I OWFIZ, DMG (0.1uM) 23U CIRAMEREIRZ R Lz, ZOfEE., DMG 425
FHIMRINXIZ I\ TR AR OIS ME O X & il L TR EIZE L 7eo72 (P<0.05),
PLEORER LY | 3ARHA~D 0.1 1 M DMG GSNAS 7 SARSMEPERRO ISR ~D R A FS KO
HIE R 2] E SE 5 2 L AVRIR STz,

T, U ARIIAERERR A~ ORI LK FEH0URINR0,  Hre HEAFRIREE(20% vs 5%) TORG#ES:
RZxE LT, DMG 2RI L 72356 O340, BURIRARATZ O R T T 5B DU Tt
L7-, FEAREIRIT. JEAE % 0.4% BSA Il mSOFaa & L. DMG % 0.1mM N L7= X, BIW
FEUINZE TR & U TR L7, ZORER, 20%ME580R% Cld DMG RGN CIR R A0V BICIK T
L7228, DMG RN &0 | 5%FESRIRFED DMG FERIN & RS L 7e o7, 72, B%IERIEE D DMG
MK TIHROX & s U CHEICEVRERTH 0 (P<0.05), Ml \Th, DMG I X
D BN DA DAV, HeO2 BIN0.5 mM)EEHECIIIRIE AR AT BEICIK T L72A3(P<0.01),
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ANAE < &2, DMG 3SRkt U T EER 26 L, MORERE R LIRS LT
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The effect of N, N-Dimethylglycine (DMG) in the in vitro culture medium™ on development of in vitro produced
bovine embryos

DMG No. of embryos No. (%) of embryos developed to the stage of
(uM) examined Cleaved Blastocyst Hatched Blastocyst
0.0 210 157 (74.8) 65 (31.0)° 45 (28.7)"
0.1 295 233 (79.0)° 119 (40.3)° 95 (40.8) ¢
1.0 133 76 (57.1)° 29(21.8)° 12 (158)"
10.0 107 60 (56.1)"° 20 (18.7) 9(150)"
* m-SOFaa.

Rate of embryos cleaved, developed to the blastocyst and hatched blastocyst stages were assessed at 48 h and 8 and 11 days
after insemination, respectively.
The number of cleaved embryos was used as the denominator for the hatched blastocyst rate.
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Values with different superscripts in the same column are significantly different (P < 0.05).

In vitro development of 8-to-16-cell stage bovine embryos to the blastocyst stage in the presence of H,O, and N,
N-Dimethylglycine (DMG)

Treatment No. of embryos No. of embryos developed to the Blastocyst
examined stage (%=SEM)
Control 20 13 (650 = 55)°
H,0, (0.5 mM) 21 3(143 + 83)°
H,0, (0.5 mM) + DMG (0.1 1 M) 21 12(57.1 + 82)°

H,O,: hydrogen peroxide.

Base medium: SOF1/SOF2, SOF1: mSOFaa supplemented with 0.3% BSA, 10 ul/ml ITS, 1 ng/ml TGFbl, and 10
ng/ml FGF was used during 0- 96 h of IVC. SOF2: SOF1supplemented with 1.5 mM glucose (BSA was replaced with
5% FBS) was used after 96 h of IVC.

The experiments was replicated three times.

Values with different superscripts are significant (P < 0.01)
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ARSI A Lo V= F L BRI UTZBR O EARRTE AR T B D R R & ARpERD
BRERMERE DAETEEZ G 2 & & Bl TR b= ARG, TEMEERE (ROS) ~Di 2T
DUV LT,

FEAFEHT 0.3, 0.6 BL O 1.2mg/ml O L- L =F L N LR, JERINX & gt LT, 0.3
FBELUN0.6mg/ml [X Tl A EICIRAER & B OIS [ E LTz, F72, EPEIRA AR s L,
TRIRZESR CIRFAR ISR LA L7128 2 A, 0.3 BXD0.6mg/ml X, FERMIX & g
L CHEIZEWAEFED R E -, Nile Red Y2t % FW-COSHIRN ORI 23048 L7 R, L
TV =T AR T YRR TR, FEUERDRIX & bl U CHOBE AW ORI SR S, fifhT 7

N CHABEfRNT 21T o 72 & 2 A, AERIK AR Hi7=(P<0.05),

F7-. BARZ 0.3 BEO0.6mg/ml OIEET L-V=F  ZFRMLZXTiE, 2 Mo
ROS JEEEME T L PR LIERAY R &7z, — 77, 8 A TIERD ROS IEEEIHE T L7gd - 7273,
EIRE (1.2mg/ml) TiE, ROS RENEREIC EH-L72(P<0.05), WAL, L-v=F N
X & eRIX ORI C ROS RIS BTG Vo T, FAERMFO ROS L, Bh o
Japo ROS EfE & —E L. MbrREo v — 2713, MR - 5 2 LM TV 5D,

AMFZETHRBEDOFER L 720 . L-i=F 13X ROS OB L Tz fIF4 2 LAVRIE Sh
A
WL I, L =F AL Y b 2 har RY 7 ~OfsEOSE B S L, 2 b
2y R 7 CHEBRI I — 2 B L2 5 Z L v b b,  NENEROD~— B HiZ 7 & F/L-CoA
DEEAIN, RIZI U A 7NV CETTM=aF 7 I K77 =00 X7 AT KINADH) 24T
HOIHAEND, 7 8 YA 7V TH U= NADH 13% 0%, Bk ) kIR Sh, ATP
XA, ROS ZREEM & LTAEL D, 6> T, RT3 — Ot L, ROS RE
R, SR ROS FEEESIRMIIND DNA Wbl LOT R h—3 2 Lo -S4
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SIEEZ L, fiRE LA i bo—/ & 705, MRBEICBIT A a7 v a B0
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F7-. MIENO ROS OHIFICAREHIET LT, {#sE 7SR (hypoxia-inducible factor : HIF)
HESE L TR Y, HIF-1I3fRFRICEES- L, VeV ERZ FERI A5 LDHA L\~ 7-EER D%
BEHSS, 2 hay R TOBEHEEROBEK T 25232 & T, ROS OMEEZHHITS 2
ENHESINTND, Lriv=F 13, Ml OIFERHNZEE S L Tl h | ABFEICW T H I
HIRORRE G OV DR BTz, S 5T, AN WilsE R E B PCR ERT-qPCR) it
L7cE A LAN=F A LU -ERE, 2 har R 7 ORGSR EER - CThod ATP6 &
COX1 DIEHLEEM LT,

¥ BRI ORI OV T, IFEE BEEHBEN G5 LOoRELH Y | AR TH, Lr
TNV=F L DENIMZ LY | BIVEFEIROBRAE « itz OFAAEDNUGE SV 2 Lo b, N
JEEGEOETICLY ., MHEAUEET 2 eI VR Sz, ~ T ATiE, Liv=F 712 b=
v RU TRREREEEET 5 2 & X°, DNA Wbz #5845 ROS ZKJET 29l bAl & L COE
FDNERE S TWD, AT, IREREEEC X > TE L 5 ROS EEAINL, L-hv=Fr D7
V—F DANBRFNERNC L > TR END AN H 5 2 L AVRIE ST,

PLEOFRER LY | o ARNFAERINZ 0.3 B L OV0.6mg/ml O L- )V =F 2 ZiRINT 25 Z & T, IR
DIEAARZ ) S, MR ORI EOUCE S ™R STz, F72, MINOIRE A &EMMET
L. 2 by R PIEHICELET 2 ATP6R° COXI DFHINEE D | SEWIHIED ATP L~UL 5
FLZEDNHIGNE T,

—J7, EMHBREFEROS)II LTH, NG HaO: i ER-A2HI425 = LAV s, L
N=F AR, T ARINSEIRONETEE L ERBS KO ROS ONMTEWE L LT, “EHOREAT D
ZENHABMNE ST,

N No of No. (%) of embryos*
L-carnitine embryos Day 2 Day 7
(mg/ml) ; 2 2 2
examined Cleaved >4 cells Blastocysts

0 468 358 (76.5+3.1) 310 (66.2 £ 4.4) 151 (32.3+0.9)?
0.3 410 310(75.6 £ 4.8) 266 (64.9 £ 4.8) 165 (40.2+2.2)"
0.6 426 326 (76.5+2.3) 285 (66.9 +3.3) 190 (44.6+2.7)°
12 389 290 (74.6 £4.7) 243 (62.5+5.5) 149 (383+3.1)®

In vitro development of bovine embryos cultured in the absence or presence of L-carnitine

! Day 0 = day of IVF.

2 Calculated from the total numbers of oocytes subjected to IVF.

Five replications were performed. Percentage results are presented as mean + SEM.
Significant difference is indicated by a and b in the same column (P < 0.05).
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Control L-carnitine
{n=35) {r=34)

Images of blastocysts produced in the absence (control) (A) or presence (B) of 0.6 mg/ml L-carnitine
after lipid staining by Nile red and lipid content (C) in control and L-carnitine treated blastocysts.
Total numbers of embryos assayed in each group are indicated in parenthesis. Asterisks denote significant

difference between groups (**P < 0.01).

L-carnitine (mg/ml)

oo o 0.3 0.6 E 12
(n=53) (n=52) (n=59) (n=43)

100.0 ¢

90.0 f

80.0 f

70.0

60.0

50.0 f

Viability rate (%)
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24h 48h 72h

Viability rates after slow freezing of blastocysts produced in the absence or presence of L-carnitine.
Survival rates were assayed at 24, 48, and 72 h after thawing.
Asterisks denote significant difference between groups (*P < 0.05).
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(Note) The Summary should be about 10% of the entire dissertation and may include illustrations



