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1.

aunsaiildlunisiinen
1.1 gunsaldwmiunisiatudouns
1) lefliieu (Artificial vagina)
2)  @oaUIAULNEFILY
3)  nsgAnideu
4)  waen (Tube) YU1m 15 mL
5 nsgaunlesd
12 gunsaldwiulddnemaiuinududeuuuududs
1)  waen microtube (Eppendorf) ¥u1m 1.5 mL
2)  vaea (Tube) ¥u1A 15 mL
3)  Ns¥AYYY
a4) nsvuenindu
5)  1A309T9 4 AUl
6) nIzAuTiEns
7)  HoUANET
8) Uninas (Beaker)
9) uwvilaimanniuas (Magnetic bar)
10) wi3esmuansndeuliinnudou (Hotplate with stirrer)
11) w3sagnans (Vortex)
12) Micropipette
13) Pipettes tips
14) \A583 Water bath
15) 1593 Osmometer
16) w309 pH meter
17) Lﬂ%IEN Photometer SDM 1 (Minitube International AG, Germany)
18) fua 4°C
19) #aeang (French straws) 1uUm 0.25 mL
20) felulmsiauvan
21) naodly
22) AYUNSIEMSUIITABALNLTE

23) Cryocan g Cryotube
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gunsaidwiduldussfiuamnminge Usznaudae

1.3.1 mMsUszfiudnsinisiadoudl wazdnsnsiidin

1) p30 Computer assisted semen analysis (CASA) version 10 HTM-IVOS
(Hamilton Thorne Biosciences, Beverly, MA, USA)

2) #aen Microtube (Eppendorf) ¥u1m 1.5 mL

3) Micropipette

4) Pipettes tips

5) A38d Water bath

6) Lfﬁ'méju Slide (Slide warmers)

7) unu Slide 2X-cell dwiuiATas CASA

8) uku Cover glass

9) wHu Slide

10) ﬂﬁaaf\;awiiﬁfimu Compound microscope

11) vIndY

nsUszliudaamalia SR-FTIR

1)  waea Microtube (Eppendorf) ¥u1a 1.5 mL

2) pdeq Centrifuge

3) 1A389 Water bath

4) WHu BaF2 window A1uU1 0.5 mm

5) lagaAruiu (Desiccator)

6) ﬂﬁaﬂﬂamiﬂﬂﬁuWﬁLiﬂ Bruker Hyperion 2000-IR Microscope (Bruker
Optik GmbH, Ettlingen, Germany)

7)  @owdwIs OPUS 7.5 software (Bruker Optics Ltd.)

8) @oWALIs The Unscrambler X Multivariate data analysis software
(version 10.4, Camo Analytics, Oslo, Norway)

nsUsziiunmanysaiideiuesd anusuysalezlasivy nsieuves

TulnmAaunse

1) vaen Microtube (Eppendorf) vuia 1.5 mL

2) 1A389 Centrifuge

3)  1A389 Water bath

4)  ueu Slide tay Cover glass

5) ndod Confocal laser scanning microscope (CLSM; Nikon/Ni-E, Japan)



70

13.4 n15Uszdiun1siAn lipid peroxidation #1835 Thiobarbituric acid reactive
substant (TBARS)

13.5

13.6

1)
2)

1aen Microtube (Eppendorf) ¥u1m 1.5 mL

A3Ds Centrifuge

\A389 Water bath

lulasiwan 96 909 (96-well plate)

.33 Multiskan GO with Thermo Scientific Skanlt software (Thermo

Fisher sciencetific, N.Y.R. Limited Partnership, Bangkok, Thailand)

N3UsIUTZAUYRINISIAN DNA methylation

11)
12)
13)
14)
15)
16)

aon Microtube (Eppendorf) aum 1.5 mL
1A389 Centrifuge

\A389 Water bath

naodlly waziuds

Racks

Lfﬁlm Vortex

naonAoaNY FATG

naen Collection tube

naen Elution tube

1383 Nano drop 2000c UV-Vis spectrophotometer (Thermo Scientific,
Wilmington, USA)

AU -20°C

A389 Microplate spectrophotometer
Strip well

Parafilm M

Micropipette Lag Tips

Multichannel pipette

N15USAUDNTINSHEAURAN

VIR ULNE ALY

AuUnda (Vaginal speculum)
Tnane

! =

YUNEULNY

ns¥AnUISau
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6) weslulmes

7) Forceps wagnssing
8) NIYATWNYY

9) ddyuneanssed
10) Waanv

11) gadle

v =

12) aynantuiinnsnaiiey

2. asedildlunisfne
2.1 @selldusumssnans Extender @15 Cryoprotectant Lazens Antioxidant
1) Tris
2)  Citric acid
3) Fructose
4) Lincospecs
5) thndu
6) Andromed®
7)  Glycerol
8) Eggyolk
9) Soybean lecithin
10) Glutathione
11) Cysteine
12) Vitamin E
13) Lactated ringers
22 amaddmiunsUsduguniwinge
221 nsUszfiudasnisindouil uazdnsinsidin
1) Eosin B
2) Nigrosin
3) Sodium-citrate dehydrate
4) thndu
2.2.2 nsUszdiudlemaiia SR-FTIR
1)  NaCl 0.85%



2.2.3

224

2.2.5
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2)  UINAUTIEIUNNTELIBAIELATEY autoclave

L%

nsUszliuanuanysaiideuegd Anuauysalezlaslon nsviney
vashulnaaunse
1)  Propidium iodide (PI)
2) Hoechst 33342 (H342)
3) Fluorescein isothiocyanate-conjugated pisum sativum agslutinin
(FITC-PSA)
4) 55, 6,6-tetrachloro 1,1°, 3,3 -tetraethylbenzimidazolyl-carbocyanine
iodide (JC-1)
5) Dulbecco's phosphate-buffered saline (DPBS)
6) Dimethyl sulfoxide (DMSO)
A15Us2uN5iAn lipid peroxidation #2835 Thiobarbituric acid
reactive substant (TBARS)
1)  Trichloroacetic acid (TCA)
2) Thiobarbituric acid (TBA)
3) Ethylenediaminetetraacetic acid (EDTA)
n3UsIUTZAUYRINISIAN DNA methylation
1) sqmaﬁ’m Tissue genomic DNA extraction kit (Favorgen Biotech
Corp, Ping-Tung, Taiwan) Usznaunay
- FATG1 buffer
- FATG2 buffer
- Proteinase K
- W1 buffer
- Wash buffer
2) NaCl 0.9%
3) RNase A
4) Dithiothreitol (DTT)
5) Ethanol 99%
6) ddH,0
7) W4 Agarose
8) nIATILY global DNA methylation assay kit (5 Methyl

Cytosine, Colorimetric, Abcam) Usznauniy
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- Negative control

- Positive control

- Binding Solution

- 1X wash buffer

- 5-mC antibody, 1000X

- Signal indicator, 1000X

- Enhancer solution, 1000X
- Developer solution

- Stop solution

2.2.6 N15USLLEUDNTINISNEUAR

1)
2)
3)
a)
5)
6)

go3luu Progesterone §ULUU CIDR®-G

gosluu Prostaglandin F2: PGF26K (Estrumate®)

go3luu Pregnant mare serum gonadotrophin; PMSG (Folligon®)
\avidedy

LoaNogea

1187199



AANUIN U

A5 INLLERINAILATIZIINTIUS
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1. A15AN¥INAYRY Combination Y8985 Cryoprotectant 3 nu#aLlaTAU

a = o ¢ 1 & w =1 I ¢ &
NUIITINNUVLLASEIN ﬁ@ﬂqﬁLﬂU5ﬂ1“J’lqu°ﬁ'ﬂLLWZW“QU@?LLUULL%LL%Q

M U1 UERINITIAT BT BUENAaYRS Combination 989815 Cryoprotectant 31NUViadLA

Frumnanitwuezdnd Aedrmsiedouuwenidounsiuguesuaul

Source Sum of Squares df Mean Square F P-value
Between Groups 1676.712 4 419.178 172.204 .000
(Treatment)

Within Groups 60.855 25 2.434

(PUAAIALATEL)

Total 1737.567 29

a a ¢ P ¢ . .
M990 V.2 LAAINITIATIENINIYUIHNAUYBY Combination ¥89d13 Cryoprotectant 310

Ly

WAAWATAUNLINNTBALERIFDONIINTIARDUN IUT 19NV ST DN

2o,

vosuuds
Source Sum of Squares df Mean Square F P-value
Between Groups 1208.382 4 302.096 55.311 .000
(Treatment)
Within Groups 136.545 25 5.462
(PUAAIALATEL)
Total 1344927 29

M99 9.3 WAAINITIATIERINSIUTINAYEY Combination 989873 Cryoprotectant 310

! aa 4 - U &1 W aaa =1 v ¢ s 1 &
LLVTENLasﬂ'fﬂlﬂ/lll']"iﬂﬂWSULLagﬁ@’JW@@miqﬂq51]60'3@%@@“'1LGUEJLLWSWUﬁqUaﬁLLGULLSU\?

Source Sum of df Mean Square F P-value
Squares

Between Groups 12816.300 4 3204.075 719.209 .000

(Treatment)

Within Groups 111.375 25 4.455

(PUAAIALATEL)

Total 12927.675 29
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A19199 9.4 UAAINTITIATIERIS8ULNAY8Y Combination 989815 Cryoprotectant 310
WauagRuNuIInigkazdndnentsiuisunlamwesanstluana (Lipid) Tu

LAGOFIUNENUTUBSTIAULUURTUTS

Source Sum of Squares df Mean Square F P-value
Between Groups 3809.515 a4 952.379 516.569 .000
(Treatment)

Within Groups 46.092 25 1.844

(PUAAIALATEL)

Total 3855.607 29

M99 V.5 LARAINITIATIERINTIUTINAYDS Combination 984873 Cryoprotectant 310
' aa = v &1 a = ..
WA uaTRAUNININ LAz dRinan1siUduLUAweansTIluana (Ester lipid)

TuadeadunziuguosnauluuLtud

Source Sum of Squares df Mean Square F P-value
Between Groups 131.040 a4 32.760 152.490 .000
(Treatment)

Within Groups 5371 25 0.215

(AMUAAIALPAADU)

Total 136.411 29

a a ¢ a ¢ . .
M990 V.6 LAAINITILATIENINIYUIHNAUYBY Combination ¥89d15 Cryoprotectant 910
i aa A =~ v & 1 = = .
WraLATRUNLIINNYLardR T AansiUdsukUasvesanstiluiana (Amide 1)

Tuwadegdunziuguasniuiuuunguds

Source Sum of Squares df Mean Square F P-value
Between Groups 2956.078 4 739.020 646.540 .000
(Treatment)

Within Groups 28.576 25 1.143

(AuAIALAREY)

Total 2984.654 29
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A19799 9.7 WAAINITIASIERIS8ULNAY8Y Combination 989815 Cryoprotectant 310
WaLagAUNINAINHYRardnd Aan1sidsunasedasdiluana (Amide )

TuadeadunziuguosnauiuuLtud

Source Sum of Squares df Mean Square F P-value
Between Groups 101.298 a4 25.325 67.496 .000
(Treatment)

Within Groups 9.380 25 0.375

(PUAAIALATEL)

Total 110.678 29

A1999 .8 UAAINITIATITRINTIUTINAYDS Combination 989873 Cryoprotectant 310
! aa a A o & 1 = = .
wauagiunuIanNywardnd son1sdsunuacwetasdiluana (Nucleic

acid) TuadeadunziuguasiinuLuuwtLl

Source Sum of Squares df Mean Square F P-value
Between Groups 549.813 a4 137.453 234.543 .000
(Treatment)

Within Groups 14.651 25 0.586

(mqma’mmﬁ'au)
Total 564.464 29

a a ¢ a ¢ . .
M99 V.9 LAAINITILATIENINIYUIHNAVYBY Combination ¥89d15 Cryoprotectant 910

wasadfufinnaniisuazdnd deasiud Curve fitting 909a1592luiana

(B-sheet) luigadoadunziuguasinuLuuntni

Source Sum of Squares df Mean Square F P-value
Between Groups 4.503 a4 1.126 0.458 0.765
(Treatment)

Within Groups 24.573 10 2.457

(PUAAIALAREL)

Total 29.076 14
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A19199 9.10 WARINITILATIENINS8ULINAT8Y Combination 989815 Cryoprotectant 310

] aa o - o & 1 s & N p=
LG ULATAUNUIINNTLALENY ABLUBILTUR Curve ﬂttmg Gﬂaﬂaqﬁsﬁ'ﬂﬂ“aﬂa

(Q-helix) TuiwadegdunziiuguosnAuluuLguD

Source Sum of Squares df Mean Square F P-value
Between Groups 88.112 4 22.028 8.813 0.003
(Treatment)

Within Groups 24.994 10 2.499

(PUAAIALATEL)

Total 113.105 14

A19199 9,11 UAAINITIATIRINTBUTINAYDS Combination 189873 Cryoprotectant 310

! aa o cs o & 1 s & N =
LUARILATAUNUINANYULALEAND ADLUBILTUR Curve ﬂttlng Gﬂﬂﬂaqﬁsﬁ'ﬂiulﬁqa

(B -turn) Tuwadegdunziuguasniuiuuuguds

Source Sum of Squares df Mean Square F P-value
Between Groups 19.003 a4 4.751 3.858 0.038
(Treatment)

Within Groups 12.315 10 1.232

(AUAAIALATEL)

Total 31.318 14

A9199 9.12 UAAINITIATITRINIIUTINAYDY Combination 989873 Cryoprotectant 310
| aa a - o ¢ s & & . =~
LAAILATAUNUIINNNILALERINDLUDIGUR Curve fitting maamamimaqa

(Antiparallel) luigadogdunziuduasinuwuuutui

Source Sum of Squares df Mean Square F P-value
Between Groups 52.456 4 13.114 5395  0.014
(Treatment)

Within Groups 24.309 10 2.431

(PUAAIALATEL)

Total 76.765 14
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2. MIANYINATEIYTLALALIEAUAUYNYUVBIETS Antioxidant AaAMAIN

%’ ay v ¢ cad & o [
"U'é]\‘l‘i.ﬂL‘U‘e'JLL‘WZWL!ﬁq‘UEJi‘VILﬂUiﬂHWLLUULL"ULL‘N

AN5199 V.13 LANINISILATIZIINSHUSNAVDITTALALTEAUAIULTUTUYDIENS Antioxidant

AORIINNTLARDUNTINTBIU TR UNEHUTUO SIS

Source Sum of Squares df Mean Square F P-value
Between Groups 2169.221 10 216.922 60.887 .000
(Treatment)

Within Groups 195.950 55 3.563

(PUAAIALATEL)

Total 2365.171 65

A15199 .14 LAAINITIATIZNINS YUTNAVDIVTABALTEAUANULTUTUVDIENS Antioxidant

1Y

Rodnsnsedeunluianthvesi e unsiuguasuyunl

Source Sum of Squares df Mean Square F P-value
Between Groups 1356.784 10 135.678 46.670 .000
(Treatment)

Within Groups 159.894 55 2.907

(PUAAIALATEL)

Total 1516.678 65

A5199 .15 LARINISIATIZNINS U UTHAVDIVRALALTLAUANUIUTUYDIANT Antioxidant

1Y

Ro9nTINSTITIRVEIULTOUN RUTUBSUIUT

Source Sum of Squares df Mean Square F P-value
Between Groups 1858.091 10 185.809 99.218 .000
(Treatment)

Within Groups 103.000 55 1.873

(PUAAIALAREL)

Total 1961.091 65
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M990 V.16 LARINITIATIZNINS YUTNAVDIVRABALTEAUANULTUTUVDIANS Antioxidant

Aoauanysniaslaslenvesl e uneiugUaTuIwls

Source Sum of Squares df Mean Square F P-value
Between Groups 1768.091 10 176.809 125477 .000
(Treatment)

Within Groups 77.500 55 1.409

(AuARIALAREL)

Total 1845.591 65

A5197 V.17 LEAINISILASIZINIS S UTHNAVDITRALALTLAUANUINTUYDIANT Antioxidant

AOANANY TS DTLIYAAURIL TR UNENUTUOS UYL

Source Sum of Squares df Mean Square F P-value
Between Groups 3243.273 10 324.327 246.041 .000
(Treatment)

Within Groups 72.500 55 1.318

(AUAAIALATEL)

Total 3315.773 65

A15197 .18 LAAINISILATIZINI NS S UTHAVDITUALALTLAUANUINTUYDIANT Antioxidant

somsvihrnuvedliinaewnievesindounsiuuasuguds

Source Sum of Squares df Mean Square F P-value
Between Groups 3567.273 10 356.727 213.261 .000
(Treatment)

Within Groups 92.000 55 1.673

(AUAAIALATEL)

Total 3659.273 65




81

A15199 V.19 LARINITIATIZNINS YUTNAVDIVRABALTEAUANULTUTUVDIANS Antioxidant

| [y

ROIZAU MDA 18t Nz iuguasutuls

Source Sum of Squares df Mean Square F P-value
Between Groups 15.027 10 1.503 17.103 .000
(Treatment)

Within Groups 4.832 55 0.088

(AuARIALAREL)

Total 19.859 65

A15197 9.20 UAAINITIATIENINTEUTNAVDIYTALAL TEAUAMUTUTUVDIATAUBYYA

asz Aen1siinfdueialaduvesunteuns iuduasuuds

Source Sum of Squares df Mean Square F P-value
Between Groups 14.070 11 1.279 9.310 .000
(Treatment)

Within Groups 3.297 24 0.137

(AUAAIALATEL)

Total 17.367 35




