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Effect of equilibration time and L-cysteine supplement to extender on frozen boar semen

quality
Nalin Boonsop” Peerapong Sumransap®

Abstract

The aim of this study the effect of equilibration time and L-cysteine supplement to
extender on frozen boar semen quality. The 2x2 factorial experiments in Randomized Complete
Block Design (RCBD) was used with nine boars (Landrace, Large white, Duroc) aged 2-3 years that
were raised and fed under the same environment at Artificial Insemination and Biotechnology
Research Center, Ratchaburi province during October 2015-September 2016. The semen was
collected one time per week for 3 consecutive weeks. The experiment is divided into 2 steps
with divided collected semen into 2 equal parts. The first step is to study the equilibration time
with 2 methods (First method: bring the semen to freezing at 15°C for 120 min and 5°C for 60 min
; Second method: bring the semen to freezing at 15°C for 150 min and 5°C for 90 min.) The second
step is to study the supplementation of L-cysteine in freezing extender Ill. The results of the
frozen semen quality estimated by CASA showed that the second method of equilibration time
had VAP movement velocity (93.76+9.52 um/s and 90.64+8.58 pm/s), the VCL trajectory
movement speed (178.10+19.82 pm/s and 172.94+20.57 um/s) and the ALH kinetic movement
characteristics (7.1740.95 pm and 6.91+0.86 um) were significantly higher than the first method
of equilibration time (P<0.05). The supplementation of L-cysteine to the sperm dilution solution
at a concentration of 5 mM resulted in the VAP movement velocity (91.64+10.65 pm/s and
88.96+9.78 um/s), the VCL trajectory movement speed (176.33+23.25 um/s and 166.92+22.99
pm/s) were significantly higher than the control group (P<0.05). While motility, progressive motility
and acrosome integrity on quality of post-thaw sperm were not significantly different (P>0.05).
These results indicated that the equilibration time and appropriate L-cysteine supplementation
can affect the quality of swine frozen semen in relation to the velocity and kinetic movement of

sperm.

Keywords: frozen boar semen, equilibration time, L-cysteine
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assllnn) nswaienanstiagtussadiihdoanegesandildsiogn uitedefomutsaiivly
idies 3-0 Suwhiudssiazmnlurudsszesmilng Fin1sthideansutudaldgnAndusasinumeda
Fuluvszndlne Tngdaivindeneiugansudnihnmaiersfethenionaiited fdunauvesls
unsnazndweseaneuthluutudadasldlolulnsaumavienuaugamnd Lilelrifeadanunsaiidin
senlduniulnglaidosiatosats anunsnlunausuuiiuslufise ifiszegvinatuld egrslsfiniuesd
vosanImevdsutuiauarazarsudne florgdunitung Taylor (1991) S mdmiunsuIunITuY
wisogiagmelunssann 40-60% way Wagne and Tibier (2000) wuisuaugnifnsnimnslddnge
aﬂL.Lagﬁmmﬁuuﬂimaﬂﬂmmwﬁw??amiLﬁwiau%’wqq

'
o

Ungegnsiiauuananiideladnisuludiuvesdsununuinniwasianudutusii ogd

q

)}

L3

agiinuliren1sasuvesaumgiiin cold shock tid1e Usunamedlawnanasoaluberiuaadoads

q
o A

nidniuiindu (Parks and Lynch, 1992) fstulumandnindoududsgnssnfudosiiiaisadondnd
wdsnansznusonunImienendinsuduie wu szevnaiUiuaunavetead (equilibration time)
Tniawiefiguugdisinit 15 °C uazihoniensindaifioliosivsvanmlndrfuienionuay
puvnifasunUaswosnszurumautuds lunssurumsndaindoutudeans suludosusvauna
onumQil 2 sedU Aefl 15 °C wa 5 °C Fudutnsieadiin cold shock 1#dne Tney Kaeoket et al. (2008)
seewhlunsudmidoududans fnsuivaunagungid 15 °C iunan 120 unit wasdl 5 °C 1Hu
a7 90 Wil nuInidenendinsavaneisnsmandouiifevas 17 25 dau Eeerszeg et al. (2014)
erunssdnidoutudanituionosdint Ineldnsusuaunagumaid 15 °C iunan 180 wnd
wazdl 5 °C w1y 120 Wil wuihilshsmsiadeuiifesay 30-35

duthenieansinge (extender) \udntadevilsiiddyonuamihitoaevdnisazane
Tneluiendoasiitonld 16un arsazarsdiiea (BTS® , Beltsville Thawing Solution, Minitib,
Abfull-und Labortechnik GmbH&Co. KG, Germany) d15aranglufun (Modena™, Swine Genetics
International, Ltd., lowa, USA) %QIuﬂWiw@aQQQ%Q§L§aﬂ1%aﬁiazawaimﬁmﬁﬁmﬁﬂizﬂ@wé’ﬂsfl,éﬂ,m'
TRIS BSA LA cysteine Mduunaamdanunaziianstesfusunieanmvasuulasgamniindnade
nsegsenvatead Tnsiameniainnszuiuns lipid peroxidation (LPO) lutusmeunisidornainidods
sgihliinuaninsalunmsindouiiveseqiuazUsinnvesansinueyyadase (antioxidants) ¥83fieqd
anag (Stewart, 1996) %"Qﬁmsﬁﬂmwaﬁuaqmﬂ%miéfma%a5aszLﬂ%ﬂuff’]sm?]amuﬁaf]aqﬁumm
demefiAnnnnszuiunadindm lneemzidniuiuidotused

L-cysteine \Junsmezdluwdin non-essential amino acid Fasmeduasiziedld iy
a1siuaUYadaTy MaaNanIEnuaINUAsen LPO wazUfisen reaction oxidative stress (ROS) ¥4
Hevuwadlasiamglunssuiumandmintoududsans viliannsodiefiunuamindeurudegnsls
vl



AeuRINMIAn¥INavaITEaEIaUSUaNNa wagn13kEsu Lcysteine Tuthendaanaiigogns
AoRuAMITBRTRTNs WeduwwinmslunmsiauinaiansndnundouwtudaansTvilinunimadu
annsatildlumsusmsnaniiesuninunsnslaeg1aiivsydnsamsely

gUnsaluazIsN1mMAaaY
dndnaaag

s

wougans 3 aneiiug lawn Wuduaudiss sl uasgen areiugas 3 67 91w 9 f 01y
sewin 23 U dssgmelfanimwndouvesquiitonsssdetnidoans  fwdarwyd  didh
welulaffinmnssdauadnd  leeddeanihinsdnthideutudiesdimemuinunfveseaidii
wazvnalaliAu 129% uay 15% mudwunaziimdnsnisindeudivesegdlisng 70% (wiung, 2542)
N13NURUNITNARDY

‘131L%aaﬂﬁ%Lﬁulé’mﬂw'aﬁuﬁ:qﬂmﬂﬁngﬂLLﬂaaaﬂL{‘Ju 2 Suneuiilefnunade fil

funsunsieraindle efnuszesnanSuauga 2 33

381130919018 0and8118711309199 1 (Extender | ; Modena™, Swine Genetics
International, Ltd., lowa, USA) dadqu 1:1 ‘131‘131L%@ﬁﬁamalw%’mwsama qquﬁﬁ 15 °C 1Ju
1281 120 Wil mﬂﬁ?uﬁwmijumémﬁmwm% 800 ¢ 15 °C U 10 Ul uBniewEUMAIELVLTISuaY

Lﬁ]aﬁmmammwamw 2 (Extender Il ; lactose-egg yoLk) ‘Uima‘uma 80% lactose + 20% egs yolk
dndau 1:1 v Tullegliudu 1.5x10° fv/3adans mﬂuummLsnawma‘mmﬂusﬂmamwnw 5°C
\Huinan 60 w1il

389 2 130919811 eandr0d 811309199 1 (Extender | ; Modena™, Swine Genetics
International, Ltd., lowa, USA) d&ndau 1:1 ﬁwﬁwﬁaﬁLﬁamalﬂﬂ%’mwzﬁmaqmw{]ﬁﬁ 15 °C vy
1281 150 mﬁ mﬂﬁ?uﬁwmﬁum%"mﬁmmﬁa 800 g 15 °C U 10 W1l LENLO1VBIMANAILUUT LA

Lﬁ]aﬁmmammwamw 2 (Extender Il ; lactose-egg yoLk) ‘Ui‘”ﬂ@‘UWJEJ 80% lactose + 20% egs yolk
dndau 1:1 vAv Tillegdidudu 1.5x10° dv/8adans mﬂuummmaumammﬂmﬂmammw 5°C
WHutan 90 w1

FumaunsutLTwinge eAnwladonsiasuuasliiasy L-cysteine el

wahdeiunsutiBudiesi 1 ey 2 woneoniluaosdiuving fu

dauft 1 Fearetethendoansd 3 (Extender ) ; lactose-egg yolk maufu 9% slycerol waz
1.5% Equex-STM ({unguaiuay)

dauft 2 Fearetethendonad 3 (Extender ) ; lactose-egg yolk maufu 9% slycerol waz
1.5% Equex-STM 1a3u L-cysteine fisgummuidudu 5 mm

INUUUTIIUWTaMEnaanussvUIn 0.5 Tadans diludslimilelelulnsiau 3-4 vu. gaungdl
Ussaad -120 °C w1 20 Wil waziiusnulinieldszaululasnumaiiiensianuaimundesely
(Figure 1)
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Figure 1 The process of Semen Freezing

msmaaqmmwﬁﬂL%amwé'\ims!,miu,%a
mevidamaududaegnatios 20 4alus vhmsguindeutsufsnnnyansnananrierugii 3
aeugaag 3 naon ﬁ']msazma‘[,maLLﬁzi‘Luﬁfwajuﬁqmmﬁ 38°C w20 Wit 9NTuRsIINSAA U
F8LA30e Computer Assisted Semen Analyzer (CASA) Tusunsu IVOS motility analyzer version 12.0
(Hamilton-Thorne, Biosciences, MA., USA.) wagauauysaivetaslaslonaion1sdoud (FITC-PNA)
il
1) Smsn1swedeud (motility; %) wazdnsnspdeuiiludrant (progressive motility; %)
2) anusilunisiadeud (velocity) leun
- Average Path Velocity (VAP; um/s) naneds anundlunmsindeuiiwdsainszesniansa tu
1 3u9
- Straight Line Velocity (VSL; um/s) vianeia anudalunisindeuiiianse Wunisiuim 210
gomilalugadngamilslunuidussdutisszezinat 1 3
- Curvilinear Velocity (VCL; pm/s) wanadia ar1andalunisiadeudidalas unisdiuam
winluvesnisiedoudiadely 1 3uni



3) Snwaiznsadeud (kinematic movement) léu
- Amplitude of Lateral Head Displacement (ALH; um) #u1889 A10NI1998981URIUD
oadndeliin
- Beat Cross Frequency (BCF; Hz) #tunaf mmﬁlsummsziwﬁauﬁ’mmaq%
- Straightness (STR; %) %1884 AnRALsRTEILTEIeAE lumMsAouiinansese
anuilunisindeudivade (VSL/VAP)
- Linearity (LIN; %) 11894 AnRasshTEusEInmslunsrdouiinnssrenuSa Ty
M3AAEUTRETAY (VSLAVCL)
- Wobble (WOB; %) vs1eis Anadedandusemnanudlunisindeuiiedsainssezn
s3eroanusalunisiedeuiiialds (VAPAVCL)
1) pruRnUnAdIuvnavesegdlaelflusunsunsamiuinunfegimeinies CASA TUsunsy
IVOS motility analyzer version 12.0 (Hamilton-Thorne, Biosciences, MA., USA.)
5) 958 (sperm viability; %) LLazmmamgsaﬁmaﬁaﬂﬂﬂwﬁamﬂ%a flow cytometer
(Attune Nxt, Thermo Fisher Scientific, USA)

NN5IATIZRED R

ATIZRAULUTUTIUAIETE ANOVA AIULHUNITNARBILUY 2x2 factorial Tu Randomized
Complete Block Design (RCBD) lag/ld General linear model procedure waziFeuifisuAnadslngds
Tukey 's procedure (Steel and Torrie, 1981) faeTusunsud3asy delunadil

Yik= M + block + Ai-l- Bj-l- ABij +E€ijk

a

dle yik AID Adunndmsusaslumsinaouil aulunisedeud snvaznsiaoud BhE)
JUSIRAUNG wazauauysalvatarlaslay

u fie Aadslaesin

block fia aneiugans

A A Uadevesszuziandiuauna

B fie Uaduueenisiasy L-cysteine

AB fip UaduvaessesiaUivaunanazn1siasy L-cysteine

e fin AuPANALATOU

| fio duszivvestlade A (maUiuszzaunaish 1 lneuSuaunagamgiin 15 °C unan 120 wiii
wazgamniiil 5 °C Wuna 60 Wil uasmsufuszevannaisn 2 lnsusuaumagamniifl 15° C idunan 150
uniikazgaumndil 5 °C 1utian 90 W)

j P9 Iuuseauvealade B (1= nauaiuau Wag 2= NguEsy L-cysteine)

k A9 IIUIUAIFANAVDIUAALNINUUATIY



NANISNARDIALITD
IINHANITHATIEINUINTE8LIAUTUANRE wazN19LEsY L-cysteine LifiBnEwasuiu(p>0.05)

o
v v =

mnuiwhnsfinsaeniazladeniinanonunmindeududsnmendansazans fadl

Uadnszeziianuuauna
sraziIa1UsuaunadnmanIsmaasanuIdinasenusilunisiadeuil VAP, VCL uazdnune

N15AFEUN ALH uansnsiuegadidedidgy (P<0.05) wilinuaduuansiaiun1sadfludiuressnsinis
wAeuN snTn1sindeunliutamth eadsuTaRnUng wasAuaNysaiveseslaslul (P>0.05) (Table 1)

q

= = = | Y & a ] @ axa - a o

WelUTguiiguseninsrezUTuaunaia 2 JnudinisszezinaiSuaunaisi 2 Ngungil 15°C
Junan 150 wituargamgll 5°C 1wnian 90 uit Wiananusalunisiadeuil VAP, VCL uazdnuae
nswAdeuil ALH fidngendnszeranusuauna 359 1 neamgl 15° {wan 120 w1l wazaamail 5°C

el 60 w1l

Sofnsanaunminigeuudgniannisinwaded nuidanmaedeuiiannisuiuauga
gauvgiivia 2 BT ldunnsinemeadia (P>0.05) sewing 41.76 - 47.46 % Fegeninenuideiniumnly
Snuwazifeatu 1dun Kaeoket et al. (2008) 1o wiluntsuantndoududeansfildnisusuannad
gaunndl 15 °C Wutaan 120 unil uasitgamndl 5 °C Wuan 90 unit wuidsnsinsindeuiivesinde
AMendan1surudeUsyanuiesay 17 —25 @11 Egerszeg et al. (2014) S18UINTNEALTTD Wl
ansiuflesvasdsn3fldnisuivannadigung 15 °C Wuan 180 unit uasdigamgf 5 °C WWuiaan
120 Wil Wi dnsinsiedeuiifenas 30-35 Gsorainuntlatevansedidluusastuneurasnisuan
ihifeutudeansiifisandoaiiunndnaty egnslsfinumanisinumuesgnit wasaney (2554) wuiide
WisuileussazandiviliiAnnmzaugamendinmaieanshidemethendensd 1 uastalugauas
oMl 15°C Wuswerinan 120 w7 uazgamgd 5°C unan 30 wifiuag 60 wiil nuamamiige
wiudegnsliunndraty udlunsudnindewiudsans ssesnanmsfuaunaveseaddaduiladeiides
stidlasianzgamaiifinisiasuntasiigumgll 15 °C uay 5 °C Fadudisiiogitinan1iz cold shock
IFieuardssidudosfiansundafoduiiude wu Bmwszduneunisiutionieasdmiumau
uisfifindlwesoaidussdusznou Seliussiusealufings Tudsqnantivosiitovenognsusaziai
p1RdsHarionLALTanusen LTl dansty uardsnafannuduudswosnmamiigeriniunis
wikde (Thurston et al.,2002; Holt et al.,2005) mﬁ]ﬂéniéf’jﬁwznmﬂ%’uau@aﬁmaGia@mmwﬁwﬁa
wiufsansluduresanuiuardnuurnnafeuiitadufifandnlunsUssiuamnmindoududs
feoglunasifiiuansitsrosnauivaunalunisudntinidoududsansieainsonssildlurisnamis
Tnen1suivannaguvgdil 15 °C anunsaldinanlédus 120-150 it lurasiinisuivaunagumndi

5 °C Aaunsaldszeziianlasening 60-90 w1



Table 1 Parameters of frozen-thawed boar semen from equilibration time

Equilibration time

Parameters
Method 1 Method 2

Motility (%) 41.76 + 15.05 47.46 + 13.72
Progressive motility (%) 16.79 + 6.99 19.28 + 8.31
VAP (um/s) 90.64° + 8.58 93.76% + 9.52
VSL (pm/s) 66.87 + 8.82 68.66 + 11.34
VCL (um/s) 172.94° + 20.57 178.10* + 19.82
ALH (um) 6.91° + 0.86 717"+ 0.95
BCF (Hz) 3396 + 2.94 33.42 + 2.51
STR (%) 73.82 £ 5.29 73.08 £ 5.46
LIN (%) 41.68 + 5.56 41.18 + 5.58
LIN (%) 41.68 + 5.56 41.18 + 5.58
WOB (%) 54.79 + 4.51 54.70 + 4.38
Bent tail (%) 1556 + 4.72 14.59 + 5.50
Coiled tail (%) 1.42 + 0.89 1.11 + 0.64
Distal droplet (%) 10.45 + 5.35 9.41 + 6.03
Viability (%) 34.29 + 4.91 33.60 + 5.07
Acrosomal integrity (%) 44.28 + 10.87 4361 + 11.72

* Different superscripts within the same row demonstrate significant differences (P<0.05)

Uadensiasu L-cysteine

N3Lasy L-cysteine finaseanuiialunisindeun VAP wag VCL agrsditadfny (P<0.05) wall
nuAMULANAAUNIsEDAludINgnIINITIAGEUN dnsinsiadeunlutimin ogdguTelinUnd uas
AwaNysaivesezlasley (P>0.05)

A < = J a 1 a . 1 a . a1 <

WetUSeuliisuseninanmsiaiuuagliiaiy Lcysteine WudIn1siasu Lcysteine draauisaly
nswden VAP war VCL aandnguaiuay (iaSuans) (Table 2) @onndasiu Teinthai et al. (2012) 9
FIYNUINNISLEY L-cysteine N15eAUANNTNTY 5 wag 10 mM Tluiie1ideansiite Lactose-egg

a o 4 d' T & [ b4 = o

yolk anansaiiudnsinisiadeunvesindousudeansivigadu uag Malo et al. (2010) ¥Mn15MAa8INTg
\3U L-cysteine NsgAuAIduty 10 mM Tuthgnidearsnuitaiuisadesiuanuidenievessiead
TR Re L I NI e G A TG TR RV L IR T o}



Table 2 Parameters of frozen-thawed boar semen from L-cysteine supplementation

L-cysteine supplementation

Parameters
Non L-cysteine (Control) L-cysteine

Motility (%) 44.42 + 15.13 43.66 + 14.15
Progressive motility (%) 17.28 + 7.66 18.33 + 7.52
VAP (um/s) 88.96" + 9.78 91.64° + 10.65
VSL (pm/s) 66.35 + 9.74 66.83 + 10.37
VCL (um/s) 166.92° + 22.99 176.33% + 23.25
ALH (um) 6.67° + 1.02 7.13% + 1.06
BCF (Hz) 3395+ 2.64 33.75 + 2.74
STR (%) 74.59 + 5.08 73.05" + 5.84
LIN (%) 42.80 + 5.82 40.80° + 5.72
WOB (%) 55.70" + 4.90 54.16" + 4.21
Bent tail (%) 15.30 + 5.00 15.63 £ 5.75
Coiled tail (%) 1.29 + 0.84 1.29 + 0.93
Distal droplet (%) 10.08 + 5.36 9.95 + 5.39
Viability (%) 33.99 + 5.05 34.16 + 5.10
Acrosomal integrity (%) 43.78 + 10.91 4495 + 11.71

* Different superscripts within the same row demonstrate significant differences (P<0.05)

Tnevlundoansdquinsasianeiefvimalunmdionfannuidammnduduresesd
Aputnes uaziviinaveslaaamesealuldoriuadeadsnindaiuidedu (Parks and Lynch, 1992)
SaidersiehendondunssuumandmintoudulsiniAnoyyadasslasiameilaglungy ROS &
funumddglumsinliasuiite LPO leheiesaniinsaluiulidusudussiuszneululiunngs
fnavihlidoruwadeqiiinanudemeuariinisiveslosousiieg uenanyaieideviuiwaduddai
Trnsvihauvesiilnaouwnisandias (Hu et al, 2009) %ﬂﬂmaum%LfJuLmeiawé’wuﬁéﬁmﬂumi
\ndeufiveiogiisdmaliegiildnsinisindeuiinnas Tuncer et al. (2010) 1891UIIMSLARNATHY
puyadasyiudasliinientsndinisuiuiedisnsninadouiigetu fadudiuddyiidmane
UsvBvBnmlumsufausuesedd lay Lcysteine luthendonsindeansiauauifduasiueyya
daszufiandefiarusoddeniafinufjiten LPO euderusadeqidndufinfueainediunioy
oxidative stress ?iﬂNﬁlﬁﬁﬁmﬂﬂﬂiiam%’?maﬂa?ﬁgﬂ‘ﬁu (Kaeoket et al., 2008; Szczesniak-Fabianczyk
et al, 2003) lianavesnsnesfluannsoduiuiunealrladaventorueadead|sn wazdrelunisan
NansENUAINN1saBuLUas I ueaaluAn (Kundu et al,, 2001) aAN1SA¥ALYDINTALAARN (Flipse
and Almaquist, 1956) ﬂaﬁumﬂﬁmmmmamqL?jaﬁ:uaq% (Rudolph and Crowe, 1985) 31nHanT
yaansafadasuldininaiy L-cysteine anunsaiiuguninindeutudegnsludiuvasnnda VAP,
VCL uazdnuaiznsiadeudl ALH veseadnniinguitlsiiaiu L-cysteine dududnungifimmdusiuiee



AMUEINTRtUNISRUNIIYRteg e luFganaiutsau fausiulvluvienafuss vuduiugnede
(Pizzari and Parker, 2009)
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Spermatozoa concentration in medium straw and extender for artificial

insemination on survival time after thawed semen

Roengwut Worawut® Janyaporn Rungruangsak? Jullachat Chapanya®
Abstract

The present experiments aimed to evaluate the effects of sperm concentration on medium-straw
frozen-thawed boar semen quality and the effect of different semen extenders on survival time after
thawing frozen semen. The semen samples that were used from nine mature boars (3 Duroc boars, 3
Landrace boars and 3 Large white boars) aged between 2 to 3 years old in Swine Research and Development
Center in Nakonratchasima province. For the first experiment which aimed to evaluate the effects of sperm
concentration on medium-straw frozen-thawed boar semen quality, the semen samples were collected at
one-week interval over a 4-week period, and the diluted semen was divided equally into 3 groups before
being loaded into 0.5 medium straws; group 1: the sperm concentration at 0.5 x10° sperm per dose, group
2: the sperm concentration at 1x10° sperm per dose, and group 3: the sperm concentration at 1.5x10°
sperm per dose. The straws from each group were used to continue the process of frozen-thawed boar
semen production. After frozen semen production, the frozen semen samples were sampled for quality
evaluation using CASA. The results showed frozen-thawed boar semen quality including motility from group
1 was higher than group 2 and 3 (33.31 + 10.81, 31.42 + 14.36 and 26.47 + 9.63, respectively) and progressive
motility from group 1 and 2 were higher than group 3 (11.36 + 6.75, 10.86 + 6.43 and 6.38 + 6.01 respectively)
with statistical significance. For the second experiment that aimed to evaluate the effect of different
commercial semen extenders; namely Duragen®, BTS® and Modena™ on frozen semen quality after two
hours of thawing. All frozen semen straws in the second experiment, were from group 1 in the first
experiment that was significantly better than the other groups. The results showed that Duragen® provided
better quality of frozen-thawed boar semen at 2 hours after thawing, than BTS® and Modena™ whereas

Duragen® and Modena™ provided better sperm viability and acrosomal integrity than BTS®.

Keywords: Concentration, Boar frozen semen, living sperm

Registered No: 61(1)-(60:03)-0208-025
YRatchaburi Artificial Insemination and Biotechnology, Photaram district, Ratchaburi Province
“Bureau of Biotechnology in Livestock Production, Muang district, Pathum Thani province

*Lamphayaklang Frozen Semen Production Center, Lamsonti district, Lopburi province
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_ Wobble (WOB; %) nunefis §nsndruniuiadslunisiadeudl (VAP) aon1uis)
lRABYRINSLARBUTIRLAT (VCL) gausheien
1) mnuAnunAludrumaveseadlaslflusunsunsianuinunfeadmeinios CASA
5) oaRTiTinuazaNaNysaiveseslasluudieiie flow cytometer (Attune NxT, Thermo
Fisher Scientific, USA) f;ﬁﬁ

-Aanvauysalveseslaslaulngdounied FITC-PNA (Lectin PNA From Arachis
hypogaea (peanut), Alexa Fluor™ 488, Thermo Scientific, Kalamazoo, MI, 121409.)
way Pl (LIVE/DEAD Sperm Viability Kit ,Molecular Probes) #1u35n115v84 Nagy et al., (2003)
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NANISNARDILALITO
nsiseuiisuaududuvesegdlunaanussquyaviln medium straw

Table 1 Semen quality of frozen-thawed boar semen from three different sperm concentrations

(mean + SD)
Treatment
Parameters (%) 0.5x10° sperm/dose 1x10” sperm/dose 1.5x10° sperm/dose
(N=36) (N=36) (N=36)

Total motility 33.31° + 10.81 31.42° + 14.36 26.47° + 9.63
Progressive motility 11.36% + 6.75 10.86" + 6.43 6.38° + 6.01
Velocity

VAP (um/s) 82.65 + 12.90 80.64 + 10.90 79.80 + 13.55
VSL (um/s) 57.53 + 10.96 56.04 + 9.97 51.98 + 12.51
VCL (um/s) 176.70 + 25.08 163.12 + 24.20 158.03 + 31.67

Kinematic movement
ALH (um) 6.70° + 1.36 6.90° + 1.29 773 £ 1.16
BCF (Hz) 32.14° + 331 34.38% + 3.27 34.16° + 3.56
STR (%) 72.83% + 6.29 70.66% + 5.20 65.54° + 9.00
LIN (%) 40.26° + 7.39 37.88% + 5.20 33.52° + 6.71
WOB (%) 53.29° + 5.35 51.91° + 4.23 49.34° + 3.39
Sperm with tail defects

Bent tail 16.44 + 5.38 19.48 + 6.21 20.06 + 4.63
Coiled tail 281+ 125 275+ 1.94 2.22 +1.09
Proximal droplet 9.22° + 4.11 10.18° + 4.17 11.71° + 4.36
Distal droplet 9.27° + 3.59 8.77° + 2.06 10.56° + 2.59

% Different superscripts within the same row demonstrate significant differences (P<0.05)

INATTINLNUNITNAADILUY Randomized Complete Block Design (RCBD) Wan153tAT1%%
WU @18RUsanT (block) FdnSnadengunaass (P<0.05) JININTUNAVRIANUIUTUVRIDAT A
aunmidoansuduisnneviimnaasdasnanmsliesginunmindoutudsansmendinisazans
Tunguanandiudiu 0.5x10%/dadans 99 Table 1 nudnsnsiadouiginiingy 1x10° wag 1.5x10°
¢/ TiadansesdiisdWamada (P<0.05) luvaefisnsnsindouiluirmilunguanududu 0.5x10°
wazngy 1x10° fv/dadang gendngu 1.5x10” A/diadans egreliteddgmeaiia (P<0.05) anwans
\APUTLUY ALH uag BCF voenguanunduduedead 0.5x10° uay 1x10° fa/dadans wuiwniinga
1.5x10° §v/Taddns egefltuddnmeada (P<0.05) dmsudnuarnsindoudiuuu STR LIN uag WOB
WUINFUANNTNTUREAT 0.5x10° Uag 1x10° F/Uadans wudigandtnguaaduduead 1.5x10° @/
find8ns edefiteddymeadA (P<0.05) nanslnszvamn i ndeutudansnendimsazargainii
3 ngy WuIIAURAUNAKUY Proximal droplet Lay Distal droplet ¥dnauaMuiuduegd 0.5x10°
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a = 3 9« S ' = = = S o
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Wiy Aety ieinisiiivegdluduiuiuinnitadluvasniige asvilildnsidiuvesiunnans
glycerol #ivimin7 cryoprotection liuneadiludnndiusemeadluviuadidesndn vinlilewdng
YUIUNITUAUTIUY wapafidiogdTiuiunuinndi Jufnanudsmenofmeginuinnil wavdinalagnss
FOAMNNUNTDNEWEINITUTLDY
Tusumadeatuiunsfneanududureseadlunisudnindoudud sludnisiindu wu 210
=2 = oA Y v a a o & [ o =
N13AN¥IveY Alvarez et al,, (2012) InuitilonNudutuvesegIun1sHanUITB LTI LN TTIWIUA
WN Azdmadsnonu MUY uTLT A zANaNY ARG wena1nil Nascimento et al., (2008) 7
nsfinvmavesnunmiewdwiuihnendinisazarenianududuveseadluduuiivnnsneiu
WUINANIINSIATEUNTDI0ET TAULTNTUYetRgIUTEUIN 2 x 10° Megiseviaanidegand e
lAUduTuYeIeEIUTEINN 4 x 10° Uag 8 x 10° fegdsonasn laeIAIUTNTUYDIREIN 8 x 10°
Mogddenasnindeliadnsinisadeuiivessginuesign drunsdnwiindeutudsluaivues Pena

and Linde-Forsberg (2000) fifinwaanmuasiifoutudeniendnisazaiy wuitnswaninioutuds

' [ (%
v a o

guvRisgAumUANTY 200 x 10° faegd denaeniiie 10nsIN1sAdeuTIveegdINGnd) Uteududs

grivnilsgaunududy 400 x 10° feadsieviaaniie
nsiUseUiguNavariinvasingllaa sl enauNEaNiEy
INATINLNUNITNAADILUY Randomized Complete Block Design (RCBD) Wan153tAT1%%

WU a1eugans (block) 1dvSnasiondunaasd (P<0.05) F9NANTUINAVRIUILUTIINUNTRADUNIS
HANIENADAMNA N TOUTLTINANaTA1Y AUUNENITVIAGY INENaNTIATIZRAMANU LT BUTUT
4N3N1NFINITATAIEIINATALA18LT9919U NGNS 3 ¥l (Table 2) lauA BTS® Duragen® uag
Modena™ Tngldnaoningaududainnguuesanududueadlunasnussquniiosiin medium straw
Ao = A A D 9 ¥ & aa = ] 1 g v
NANgAINNTNARBIN 1 AafiAuTY 0.5x107 f/Tadans Inenansnuinud nquildansazane
d 5 & ® v P = ' o = =1 ®
139919ULWoUUY Duragen® ddnsinisiadeuiasnitldarsazargiieovrsiniewuy BTS® uay
Modena™ egnsiiddAnyn1eedia (P<0.05) drudnsinisiadeunldramihlunquinldaisazaieiiaang
=1 ® a ] | A v = s & ® | A o W
UWWBUUU Duragen® Uag Modena didngeninnguitldansazaieideansindenuy BTS® sgniliuddny

aa % acda ada ¢ I Ae v = s & a
EDA (P<0.05) SorarvetegitdInuazeainilezlasiouauysalvanguiliasazaieiiearsiievile

19



Duragen® waz Modena™ geniinguildaisazaigiiearainievila BTS® (P<0.05) wdldnuainy
LANFNgTEMINguNlTaNsara18la Nl YBIUY Modena™ wavluu Duragen® (P>0.05)

Table 2 Sperm motility parameters of frozen-thawed boar semen from three different

extenders at concentration of 0.5 x10° sperm per dose (mean + SD)

Treatment
Parameters (%) BT<® Duragen® Modena™
(N=36) (N=36) (N=36)

Total motility 28.61° + 10.05 39.20% £ 7.02 33.95° + 11.86
Progressive motility 8.02° + 4.73 12.53% + 3.84 12.47°% + 8.24
Velocity

VAP (um/s) 79.20 + 10.26 80.59 + 12.78 82.04 + 10.58
VSL (um/s) 5295 + 8.34 56.55 + 9.06 58.63 + 11.50
VCL (um/s) 161.99 + 25.34 156.87 + 31.50 168.25 + 16.76
Kinematic movement

ALH (um) 6.77 + 1.52 6.57 + 1.53 7.25+0.73
BCF (Hz) 35.34 + 3.38 35.00 + 3.41 33.07 £ 2.74
STR (%) 69.30 + 5.31 70.87 £ 4.77 71.81 £ 5.30
LIN (%) 37.14 + 5.63 39.17 + 4.63 37.76 + 5.22
WOB (%) 51.79 + 4.41 53.71 + 4.38 50.86 + 3.74
STR (%) 69.30 + 5.31 70.87 £ 4.77 71.81 £ 5.30
Sperm with tail defects

Bent 19.96 + 7.52 20.18 + 4.78 18.56 + 5.85
coil 3.40 + 2.53 2.03 +0.71 262 +1.71
proximal 10.24 £ 5.22 10.20 £ 2.99 10.11 £ 3.90
Distal droplet 8.57 + 2.21 9.50 + 1.69 8.49 + 2.11

Sperm quality
Sperm viability

Intact acrosome

43.14° + 10.35
39.59° + 8.60

59.36° + 10.31
52.327 + 8.06

56.56° + 11.92
50.05% + 9.74

% Different superscripts within the same row demonstrate significant differences (P<0.05)
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widudadidnunevililunesnain lawn BTS® Modena™ way Duragen® @etingiinanaindasiin

BTS® \Huthedeasundeiigniaiuiain Pursel and Johnson (1975) Ineflesruszneundniduiina

natea lsfendesn ledeunaglalasaunisveiun Jsamnsainuinwidelalussesdufoussann 3

U (short term semen extender) TuvazNatsaza8t39a19u1L¥0380n Modena® a1u1sarAusnen

UnFolduru 5-7 Tu (long term semen extender) dmiuansavatoiioarsindoviln Duragen® 1u



thedoansinie fignifwunain Pursel and Johnson (1975) Tneflesdusznaundnifuiimanglaa
Twfeudios lnfounazlalanauaiueun dvannsafuinuvididelflussesdufeussana 3 Yu
(short term semen extenden) Tutaurfiansazaneionnsindesiin Modena® annsniiunu dudeld
11U 5-7 U (long term semen extender) dwiduasavaneFonaiidevile Duragen® FuihenFonainide
fanmnsafiusnwdidelduiuds 10-12 Yu lsansavaneiienaindesiin  Modena® fowidszneud
LANA199INEITarane BTS® lauA bovine serum albumin (BSA) hydroxymethylaminomethane (TRIS)
ee cysteine F991NN15ANYIVO Sano (2005) WUINTLFL GSSG, BSA, Leysteine ag lycopene Frefiy
A g eluszdisszernamaudiduld (cold storage) Tas BSA Suthiidaelunisnussiueoalufin
Y99a19a¥a LAy cysteine HamantAlun1g Judanisiin capacitation ves043 FTadaeINY
AUAIAIVBINAANNUNLUTY (membrane stabilizer) ¥B3A79g3028 (Johnson et al., 2000) 524l
pefUsznouTesasazay Tris luasazatsidoarninteniin Modena™ fadrelunisaaunu pH vas
asavagldlifimandsuntadumugumgiifl Wasuly (Gadea, 2003) uenanilarsazans Modena™
fafldulsznaues EDTA figaninansazans \ennsindenia BTS® 41 EDTA luansifinaautflunis
Futuweadenluinge 9aelun1steatu sefuunadoumeluwaduesoaigadu mnnszuaumsaududs
$99¥NTEHUNTLUIUATTIAANTEUIUNNS capacitation wazyinl#dnsnisindeudivesegianas
(Luconi et al., 2006) 91nesAUsEnaUTaIL wandwfudseraduannaiiviiliead ivazaiee
arsavaneidonsindeniin Modena™ fSovaroadddinuasaruanysnivaslasiuluniigninie
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pgailtfadfny uregralsinuesduseneuesansavatuideaswia long term extender waneuiialyl
DALNEDIAUTENBUDNNTILVAHANIINISANTY Duragen® Uonanidsaanndoeiunisineives
Kaeoket et al. (2010) finsfnwansarareidonrsindouuy ifudnutnidesniu 6 wia éun
Merck-Ill, Androstar® Plus, Modena™ , NUTRIXcell®, VITASEM LD, Duragen® wag Dofu gold™ lay
Auliftenmnd 18 ssrmwadea Savdsnifuindeliuiu 8 fu wui Snsnisiadeuiludramdhves
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waluladnsudngnlaainmsiresndseudumalladmadussuuduiugfiannsafingwou
Fadusiduswnunnldlunadusing willduualdaelunmandndigs iieanududidenisamu
mMsnaunusssunundeslunsufiRnuierindseutazmuauiadeiifinasonnudisaisiinng
$ubuogds mafnnadiliinguszasdiiiefnuiiadeiifinadesnsinisieresanmaterniseuln
Tudszinelng lagliisnsidenuunuideyadounas (retrospective study) :ndeyanisénenniseu
vodladasuiildsumamienihnadudauey  n1séherinfgouuuy Direct transfer Tnsidmthiinguue
05 sevinal wa. 2555-2560 Tiantsnaavios S1uau 390 doya nuiiARdsvesEnTINIITesIN
nstheshndsoulalutssimdlng wihiudosas 28.46 (111/390) Wodinnesiiladefifinarednsniass
fosnnsinerniiseu 1dud dutiesedlagiu (ranvielauty) meiuglafiiu (runvidelaile)
insavesaesiaqiiten (A, B vide O viiavesiisou (souanviedseuutuds) uasduilgnmainuiy
Fuwns (Temperature humidity index; THI) wasseiiauiidiiuniséerinsiseula deauns
anneeladafin (logistic regression analysis) fisgfuiiddayfl 0=0.05 WUt Hadeiiinasodnsnisseios
fio ddiuriesadladifu nelaaniisnsinssaiesainnstrerindgeusinniilauns 1.06 « 0.46 1
ogaliuddnynsaia (P<0.05) vauziitadedu laun anewiuglafsu insavesresdagiiion viavesi
gouuay THI Asmewdeudidiiiunisdredindseula lifinadusnmnissaiosminnsdiedindsou
(P>0.05)
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Factors affecting the pregnancy rate after transfer bovine embryos to the recipients in
Thailand

Pinglanna Kunshorn" Korbsook Thongsodsaeng®
Abstract

Bovine embryo transfer is one of the techniques in reproductive biotechnology which
has special advantages, especially, helps to increase the excellent genetic numbers in bovine
production and shortening the generation interval. But this technique has a high cost of
production. Thus, planning for the embryo transfer and affecting factors are very necessary for
the best value. The aim of study was to evaluate the effect of factors on the pregnancy rate
following bovine embryo transfer to the recipients in Thailand. The research methods used the
retrospective study base on 390 data of recipients, that was induced to estrus and direct
transferred of bovine embryos by the staff from Department of Livestock Development during
2012-2017 and pregnancy tests were recorded. The percentage of pregnancy rate after embryo
transfer (ET) was 28.46 (111/390). Consideration of the factors that affect the pregnancy rate after
bovine embryo transfer includes the parity (cow or heifer), breed (dairy or beef), grade of corpus
luteum (A, B or Q), embryo type (fresh or frozen) and the monthly average temperature humidity
index (THI). The statistical analysis was done by logistic regression model (Significance O = 0.05).
The result showed that the factor affecting the pregnancy rate was the parity. The pregnancy rate
of heifers was significantly higher (P<0.05) than that of the cows which was more than 1.06 + 0.46

time. No differences were found among breed, CL grade, type of embryos and THI factors (P>0.05)

keywords : embryo transfer, cattle, factors, Thailand, pregnancy rate
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YEmbryo Transfer Biotechnology and Animal Germplasm Research Center. Nakorn Ratchasrima.
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wialwlagniséerndiseu Wuwalulagnsinuusulpeeiuduazuereiug lnenisiifmesy
(embryos) szeznaunisiladanuidli (donors) Tudnfunddnidndanis Fadudniviinfoaiu

¥

(recipients) Tisgauflsilunngnuecualfiisy dwissazaiaiulasely vilviaunsofndaniugnssy
& o

PRansaenatazeidld auisaifindiuiudadiugiSurunnnldlunaidusias awnseniuau

Uosulsafnsaneszuvduiugladusgad

frenunaedafoiidmarnodninistaiesainnisiiedndseula Wy gumgl ggnia sy
fios unzAraneienainauon Ssgunnifiaduggioulifiarednmnsisiesannistrerindison
vaslaanusiinaselauts Tnsazvhlidnsinmssaiosveslauisanas (Ono et al, 2016) uag Tadfudid
AMEAsEAIINANLTaU (heat stress) agiinnzaudutuvesgaiiuulussawelsulunseuadionanas

danalyinisileialianysaluagiigaumelussevusn (Rani et al., 2018)

Tuvsswelne Taonsuuadnd Winneluladnmsdrenndsoudinlilunisveneiusie lunans
fuivhussmelng doul wa. 2527 uadsliflienuiiieadestuemiudisalunsiiedndgoudiiu
Jaqtuuazaenndesivaniizmaivdsuulasgiionmevedian SamsAnundadefifnadesnmmanavios
NnmsrerhnfiseuiiotunuiuussnuiernfseuesnsuUadnd ueudigavesmsinening
gou Wildanlarusfnuanudoans dudu Taqusvasdvasnisineiluadsiifiolinseiiladoiidnase
Snnakeriesanmsterhndseulalussmelne

< ad
qﬂnsmuamsmwmam

v v o/ 1
dayani1sdesindqdauln

sufunmsnusdeyavesladsuiildsunsimioninsidudauaznsirenndgeunuy Direct
transfer anugionszuIusunsierndsoula nsuUadad Tnewdmiinsuuadnd senined w.a.
2555-2560 Indoyalafithuniiasest deasey Ju ey U wazdmindidnduniséhenindiseu di
fouaaladau aeiusladiiu nsnvesaeidagiiion vinveaiideuiiiin kan1snsaanisiaros

91U 390 Yoy

1. dduiiasvasladiadu (parity) uiadu 2 ngu 1dun nguit 1 Taam (Heifer) wagnguil 2 1a
1149 (Cow)
2. @ewuslafaiu (breed) uwtadu 2 ndu Ao aeviuglaitiowasTau
nawil 1 anewiuslauio (Beed Idun audfuusmiii sunsau fwdlos urwiiuuns an
Ineuudn 91811a
nauil 2 aewuglens (Dairy) I lafiflaneiden Holstein Friesian
3. nsarasUaguiien (CL grade) wuntu 3 nqu laun
nauit 1 s A sunaeeiilagifion ngRueimiwedesdla
nauil 2 1n3n B vwarpstagiiion Ussanuesmiseaioild
nauii 3 1n3n C unereiilagifioy dnneimiseaiesily
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4. wfiadseufidin (embryo type) wuandu 2 nau laun ﬂfjuﬁ 1 foauuwduds (Frozen) uag
Nl 2 fgouan (Fresh)

5. dvflgnmgiinududuing (temperature humidity index; THI)
frurnaingamgdl (eemeaifes) uarauTuduing (Wediwud) nuitveq
National Oceanic and Atmospheric Administration (NOAA) (1976) 1ae 913984
foyandsvenfouiivinnisinedhniseuluiuiidmiaiivhnstherndison

6. doyanansranisneies windu 2 nau léud Viesuaslaivios

dayadningiianniAvasuszmelng

AndunmsnunindeyaanmgienavesUsewelngluiuidwiafduiuniséresn  deeu
FEWING WA, 2555-2560 91uu 13 Jamin Lawn Wedlvd ngyauys veuuiy vays a1n uassIvEn

UATAITIA UsEAIUASTUS Wwadlan 51943 anys anauas wagasyys 1ndtinusnisfdviagnieuinen

a a =)

nsuanfleninen Wnelddayavesaniiigniioninen o.dles daniandndunisdedindiseuiludiwny

q
= a a =

vosdoya sniu Jaminasvyinlidandgnieuiner Jufenlideyaaniontisninet a.Unes 1.

a

= = & a A 1 o w a & o o savy ° aa
UATINVAUN %ﬂLUuaﬂ’]unmiﬂﬁmﬁ@LLmu u’]ﬂaﬂaamuﬂﬂLLagﬂ’nlIGUuaﬂJWVlﬁVle@ AU THI AUIS

9 Y 9 Y

989 National Oceanic and Atmospheric Administration (NOAA) (1976) Imaﬁwaﬁasﬁaaﬁat,aﬁwamﬁau
vinsieehndageuluiundmiaiinnisdrerindiseu tneguuuvannisauinan THI Jusadl

THI = (1.8 x temp + 32) - (0.55 - 0.0055 x RH) x (1.8 x temp -26)

THI @® temperature humidity index

A a 1 [ IS
temp AB YKL (MuIBLUUDIALYALTEH)
RH fio auauduivs (miheduesidus)
nsAATIEideya

v [ 1

1¥38nsideuvuAnudeyadeunas (retrospective study) Iiasizvideyaninuduiusvetusay

[

Yaduiuens1n19ianes arsaunisanaoslalasn (logistic regression analysis) NTzAUToE1ALY

]

o = 0.05 Inedidkuu (model) Tunisnaaau sanaludl

(n(p1/p) = BO+B1 parity + B2CL grade+B3embryo type + B4breed + 5 THI+ e

[y =

p1 = Tomanisaaieaileiiadefidenndnu

p =lenanislddaieailefitlasefidonindne

Bo= Annsii

Bi= dulszAvivasnisannesusazdadousiassh

Parity = aputiasvedaiisu laun Taam (heifer) 5o Tauna (cow)
CL grade = insavespasUagiiion laun A B w3a C

Embryo type = silavesiioou loun faseuududs (Frozen) v3e fseoudn (Fresh)
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Breed = aneniuglaghiu ¥ud Taile (beed vido Taua (Dairy)
THI = ﬁ%ﬁqmmﬁmméﬁyué’mﬁwﬁ (temperature humidity index; THI) WAL oudl
AndunsieRndsaula
e = A INAALAAY
NAN1SNARBILAZIN5A]

v
1 v LR 4

NaNISIATIERUA N INaR0INIINITH N BIINNSEeR NGB aulA Ul SEWAINe Ae

'
v v o w A

aunsannesladafn NzdutivdAy o = 0.05

Table 1 Significance tests

Factors DF Chi-Square Pr > ChiSq
parity 1 6.40 0.01
CL grade 2 3.47 0.18
embryo type 1 0.02 0.89
breed 1 1.04 0.31
THI 1 0.26 0.61

Factors = Uadefnw

DF = degree of freedom
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Table 2 Factors affecting the pregnancy rate after transfer bovine embryos to the recipients in

Thailand.

Factors N % OR CL Chi- P-
Pregnant +SE (95%) square value
recipient
(n)

parity

1.06  0.15
30.43 + to

- Heifer 345 (105) 046 196 5.27 0.02

- Cow 45  13.33(6) RC RC

CL grade

0.73  -0.11
3291 + to
- A 79 (26) 0.43 1.57 2.94 0.09
0.62 -0.13
29.18 + to

- B 257 (75) 0.38 1.36 2.64 0.10
18.52

- C 54 (10) RC RC

embryo type

0.03 -0.51
28.21 + to

Frozen 156 (44) 0.24 0.44 0.02 0.89
28.63

Fresh 234 (67) RC RC

breed

025 -0.74
24.66 + to

- Beef 146 (36) 025 0.23 1.03 0.31
30.74

- Dairy 244 (75) RC RC

0.01 -0.06
+ to
THI 0.02 0.03 0.27 0.61
390 28.46
Total (111)

N = Number of recipients
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n = Number of pregnant recipients
% Pregnant recipient = (n/N)x100

OR = SE = odd ratios + standard error
CL (95%) = confidence interval 95%
RC = reference class

A1 OR WWuFnUSTIN Factor wiazda finase n aghalswilawSeuisunu RC 1 95% CI

A1 P-value dzgniunlduseiiiu Factor usiagdininasemdnsinisaavies Nsvsuteddgy o = 0.05

L2 13 1

dNIIN1IAINB991NN5E18HINFI80ULALUUSLNALNY Ta8L1nUNNNSUUATRAY 5813190 W.A.

9

25552560 wihifuSesay 28.46 (111/390) nsardiuviesveddasiufuladsddyiiinadesnsnisas
yipanséhernmsouegiituddynieada (P<0.05) tadeduiitnundne iun aetuglafiu inse
vosneidagiiion vlinvesiideu uay TH Lildfnadednanisdeiosainnisdenindideu aenadl
HedAgyn1eada (P>0.05)

dlefiarsandrdurieswedafafu nuiisnsinissaiiesainiaaiauaslautsuansie i
Tnglugrsaruiderud 95 Wesidus laanisnsnisnaiesannisthernfdeunnnitawisds 1.06
+ 0.46 Wh Ssimsiariaslaanviiusesay 30.43 (105/345) luvaeillauawiniusesay 13.33 (6/45)
(Table 2) FiaonAdosiunansAnuues Ono et al. (2016) MnUsswmAguiiatuayuiinisdadenla
Wiothundushsulumsiredndaseuiu Traniaumnzauunnnitauaiominlaan lifidym
Tawu1n1s (nutrient stress) waglilfinnzanunioatimdnasn Sniediaenadosiussaures
Estrada-Cortes et al. (2019) finuinnisldsseuududdunslafifinnzungndniaundinasaszozusn
aeldnnzanuaionsonnufoutiu vlisasinisdiesanas udlunsAnwiaded fideulaild
Usefiunnea3sinemdsnaon wazaAIAzuuus1an18 (body condition score: BCS) fviandasfuniiy
Inrunmsinfiansansiuse esann linsudeyaszeznslsinanan uazdeya BCS vaslasiuilen
fdnwarlinszaed esnladiuiitanAnwdu WWgndadenlnedwmihiinsudedn v vau
dmsunisufuRnunuadenseuiununisérelndiseula nsuuadniuan wisgrslsimuinusieu
Y93 Bridges et al. (2012) fiatfuayui1 BCS vadlasiuiimuduiusivrunnveseadiia nesdagien
vty warmsrangesluuiusieamelsy wildduiusiusnmmsseiosanmsterinsseuusedle

ilefiarsuninsavesnesilagiien LLﬁdﬂumiﬁﬂmﬂ%ﬂﬁmimmﬂ@%ﬁagLﬁﬂﬂﬂﬁﬁmamé’mw
nMsfetesnnsthernseulretaiiteddamena (P>0.05) uidlefinisandderazdnsinisaaries
wudhnmssaiesanlafiiuiifirestagiien inse A fwliuindt inem B uas C mnudiu (32.91%
29.18% uag 18.52%) (Table 2) anndesiusissuvesdivuasany (2555) Anuimuinvesnesilagiioy
yasullassuluuirerhndmanduiusmauniusasmanudisalunsiaioinmsieshniagou

slefinnsanviinvesingen annsinwedsiinuindnsmssaiesannislisouaauazingou
wiudsvesnsuuadnd liunnsstusgreiifoddnmaata (P>0.05) Fedaudstunenuvessassd uas
AUy (2555) ﬁwuiﬁé’mwmsé?qﬁamazé’mwgﬂLﬁmﬁuaqé'héauLLﬂiLLf‘fjaﬁﬁwﬁﬂ’jwmﬁa'e)'auam flesand
gountudsiuilanuliseniuaionainaiiudouninnitfiseudn sudenigldinenit nsan
AmnuASEnIINANISeuTeanaudemerefiseusEninsUfiRuiadudsddyitnadennueg

JOAVDIAIBDULALENTINTTAIVIRY (Sakatani, 2017) JuldldiduiuRnudreiindiseusesnsudadnii
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Effect of substitution of seminal plasma on frozen bull semen
Apirak Utta" Nitirut Theeyoung? Sujira Thammawung? Athisak Siriburi ¥
Abstract

The objective of this study was to determine the effects of substitution on improving
semen quality of bulls with low post-thawed semen quality. The study was conducted at North
Eastern Frozen Semen Production and Research Center, Khon kaen province. Three Brahman
bulls, age between 5 - 8 years, with fresh sperm motility between 40 — 70 percent were enrolled
into this study. Semen were collected once weekly for 4 weeks. Semen sample from each bull
were divided into 2 groups. Groupl seminal plasma was not removed (Control), and gorup?2
substitution of seminal plasma. Seminal plasma for replacement was prepare from bulls that had
high sperm quality. Sperm quality were determined by computer assisted semen analyzer (CASA),
live spem (Eosin-Nigrosin straining), and plasma membrane integrity (HOS test) were used to
evaluated sperm quality. The result showed that substitution of seminal plasma had no effect
on sperm motility (32.3+2.9, 41.6+4.7) but improved percentages of progressive motility (7.0+1.1,
14.0+3.2) live sperm (43.7+3.2, 55.4+4.9) and plasma membrane intact (37.6+3.0, 48.8+4.5) sperm

were improved by seminal plasma replacement. (P<0.05)

Keywords: Semen quality, Bull, Seminal plasma

Registered No: 63(2)-0208-127

l/Chiang Mai Artificial Insemination and Biotechnology Research Center Muang Chiang Mai.
 Khon Kaen Artificial Insemination and Biotechnology Research Center Muang Khon Kaen.

% North Eastern Frozen Semen Production and Research Center Muang Khon Kaen.
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Table 1 Effect of substitution of seminal plasma on sperm quality before freezing (means+SE)

Parameter control substitution of seminal plasma
Motility (%) 56.3+2.7 60.8+3.8
live sperm (%) 76.6+1.7 77.9+1.8
HOS-test (%) 81.1+0.9 80.1+0.7

didemenginisuudanuinmsiasusiiveanataunlddiwade sasinseasud Ay
AsIAAEUTi Ao VAP, VSL, VCL, wazdnwaznisiadeudl LIN, ALH uas BCF (P>0.05) wadnaviili sns
Mandeuiiluthenth d1ueadiidin uazmwanysalvenderuwadvetead ganinguillidsued
upanaaun (P<0.05) sauanaly Table 2 sTfuf']Lﬁ?}jaiuﬂdmﬁLﬂ?{aumﬁuaawmamﬁé’mﬂmim?{auﬁ
mendsmsusidanusnasgunudosmuaesddnineluladiinmnssdndadn Tunsuaminige
Taugud sfimuunlidsnsnsiedsuiinendsnisududaldtosnindosas 40 (sfinssa, 2551) wazmy

Uszniansulednd Amusbiienendainisududale feaddegddddn (motility) lisndn 8 dusn
addaa v ! g

Tunilslda (nsuuadnd, 2560) nauildildsusiiveanaraudfmegdddinvaansuauds dfegdiTin

q

Y

Uszana 6.5 a1 (Likhwnaeinudseniansudadand) uwinguiUfeueiiveanatayn daiea3ddin

Uszanns 8.3 dus (hunainnuuseniansudadend)

Table 2 Effect of substitution of seminal plasma on sperm quality post-thawing (means+SE)

Parameter control substitution of seminal plasma

Motile (%) 32.3+2.9 41.6+4.7
Progressive (%) 7.0°+1.1 14.0°+3.2
live sperm (%) 43.7°+3.2 55.4°+4.9
HOS-test (%) 37.6°£3.0 48.8°+4.5
VAP (um/s) 54.8+3.5 56.5+3.5
VSL (um/s) 141.1+2.3 44.4+2.7
VCL (um/s) 103.2+6.7 104.3+£5.5
ALH (Hz) 79+1.6 6.2+0.3

BCF (Hz/s) 25.1+2.8 24.4+1.0
LIN (%) 43.8+1.0 45.2+1.6

2P Different superscripts within the same row demonstrate significant differences p<0.05
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The effect of oocyte storage time in follicular fluid on bovine embryonic development
Nitirut Theeyoung" Apirak Utta® Sujira Thammawung®

Abstract

The objective of study was to compare the effect of oocyte storage in follicular fluid at
25 degree C for 12, 14 and 18 h on bovine embryonic development in vitro. The development
of embryos beyond blastocyst stage was also investigated. Cattle ovaries were collected from a
local slaughterhouse in Khon Kaen province. The selected cumulus oocyte complexes (COCs)
were randomly divided in to 3 groups, stored in fresh prepared follicular fluid for 12, 18 and 24 h
at 25-degree C. At the end of storage period of each group, COCs were matured, fertilized and
cultured following the in vitro embryo production (IVP) program. Each experimental group was
replicated 4 times. Data were analyzed by ANOVA and statistical differences among means were
identified using Duncan’s multiple range test (DMRT). No significant differences were found
between 12 h (82.0+2.6%, 78.4+3.4%,and 46.7+7.0%) and 18 h (77.4+4.6%, 74.0+5.3% and
38.7+6.8%) storage groups on cleavage, > 4 cells and blastocyst rates, respectively. Storage of
bovine oocytes for up to 24 h reduced (p < 0.05) the proportion of their developmental
competence after processing in vitro fertilization (63.8+4.5%, 59.1+5.4% and 17.6+6.4%) for
cleavage, > 4 cells and blastocyst stages, respectively). The rate of development to expanded
blastocyst was found significantly (p < 0.05) higher in 12 h and 18 h groups (53.4+4.0% and
65.9+5.3%) compared to 24 h group (29.2+10.5%). Some embryos in 12 and 18 h groups were
continuously developed to hatched blastocyst stage and none for 24 h group, but not significantly
different. This study reveals that bovine oocytes can be stored in follicular fluid for up to 18 h at
25-degree C. Further researches are needed for studying structural of embryos and other

supplements for improvement the quality of oocytes to extend the storage period.

Keywords: bovine, embryos, oocytes
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Table 1. Effect of oocyte storage duration in follicular fluid on bovine embryonic development

Treatment No. of Cleavage (n) > 4 cells (n) Blastocyst (n)
oocytes

12 hr. 84 82.0°+2.6 (69) 78.4°+3.4 (66) 46.7°+7.0 (39)

18 hr. 87 77.4°+4.6 (67) 74.0*+5.3 (64) 38.7%+6.8 (33)

24 hr. 88 63.8°+4.5 (56) 59.1°+5.4 (52) 17.6 °+6.4 (15)

2P Different superscripts within the same column demonstrate significant differences (p<0.05).

Data are from 4 replicates and presented as mean (%) + SE.
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25°C lnafinasiodnsinisiauivesduuilogeniinisiiuinulelelasdiuiu 24 d9lus lneddnsinis
Wawluszes blastocyst 0871 46.7+7.0%, 38.7+6.8% Wawl7.6+6.4% ANaWU (Table 1) FeuanLiy
Insivleleledluiiveadidaszndng 12 89 18 Falus Jiassnwauninvedleloledlild duiniy

maneaesnuleleledliliuungawinniingseau

Table 2. Effect of oocyte storage time in follicular fluid on bovine embryonic development.

Treatment % Early % Blastocyst % Expanded % Hatched
(n) Blastocyst (n) (n) Blastocyst (n) Blastocyst (n)
12 hr. (39) 16.8+4.5 (6) 22.9+3.7 (9) 53.4+4.0°(21) 7.0+4.1 (3)
18 hr. (33) 8.1x4.9 (2) 23.7+8.3 (9) 65.9+5.3%(21) 2.3+2.3 (1)
24 hr. (15) 16.7+9.6 (4) 54.2+15.8 (6) 29.2+10.5°(5) 0.00+0.00 (0)

»" Different superscripts within the same column demonstrate significant differences p<0.05).

Data are from 4 replicates and presented as mean (%) + SE.
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Prevalence of Embryonic Death in Tropical Holstein Cow with Repeat Breeder Problem in

Saraburi and Lopburi Provinces, Thailand
Nanmanas Sikong?, Sathapat Aimpho, Thawatchai Pocham?, Jatuporn Pongpeng?
Abstract

The study was to determine the prevalence of embryonic death (ED) in repeat breeder
located in Saraburi and Lopburi provinces, Thailand. Serum samples of 609 repeat breeder
Tropical Holsteins were collected at days 28 after artificial insemination. Progesterone (P4) level
and Bovine pregnancy-associated glycoprotein (PAG) was tested. The result showed 300 samples
with pregnant positive. Therefore, pregnant cows were confirmed using transrectal
ultrasonography at days 45-50 and rectal palpation at days 60-90 after artificial insemination (Al
day 0). The number of pregnant cows were down to 202. Based on the test results, thirty-one
cows suffered from early embryonic loss (EEL), and 67 cows suffered from late embryonic loss
(LEL) and early fetal mortality (EFM). The overall pregnancy loss rate was 32.67 % (98/300)
between days 1 and 90 of pregnancy. In conclusions, the calculated prevalence rate of embryonic
death in repeat breeder tropical Holstein in Saraburi and Lopburi provinces was 16.09 % (98/609).
Although, this incident was not the main reason of repeat breeders in the area, but it needs
further study to give better point of view about the cause of early embryonic death and give the

most benefit for improving reproductive management of dairy farm in Thailand.

Keywords: Prevalence, Dairy cow, early embryonic death, repeat breeder problem
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Figure 1 Al service number each day from December 2016 to August 2018

Inefidayaniluifeaiueny seunsiiuy assiinauagn wag Tuifiudiegrmdanisuauiion

(Table 1) \Uudeyanugruiiouandliiufednuauziluvenguiogn

Table 1 Data distribution (n=609)

Items Means Standard Division
Age of cow (year) 7.22 2.73
Lactation no. 2.37 1.92
Number of Al service 6.16 2.74
Interval time of sample collection (day) 28.14 2.30

msmnmaﬁaaﬂgﬁams

v a wa - s s o A Y o S v
n1snTInveslfuinisiensissesluulusnanelsulasaesluuiineidesiunisaaiasly
M10819TTUTIWIU 609 e MsuUanaveInsgademsausseLsn Tuil 1-27 vdarauiey (Table

2) wuwilAiin1g EEL 103 fegnadunauinase 31 fegle wasnaulniley 72 fieeg1 dusn 506

(609-103) frpgnaliinun1iy EEL Fadunaauasaianun faluagaiunsamuinmsinig (Spedificity)

1%
ada

wazA1AUll (Sensitivity) 9890150529018 EEL ane75T laseuay 87.54 (506/506+72) uazsouay

100 (31/31+0) MUAIAU

Table 2 Embryonic Death determination at 28 days after Al

Status PAG/Progesterone No. of cow  percentage
Pregnant +/+ 197 32.35
Pregnant with embryonic loss +/- 103 16.91
Total pregnant cows 300 49.26
Non-pregnant with retained corpus luteum -/+ 67 11.00
Non-pregnant /- 242 39.74
Total non-pregnant cows 309 50.74

Total 609 100.00
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Table 3 Number of Al cows, repeat breeder and estimated cows with ED in Saraburi and Lopburi

Provinces during the past 5 years.

Fiscal year
ltems

2019 2018 2017 2016 2015
Number of Al cows (n) 19,262 27,727 28,062 33,603 26,090
Repeat breeder 4,370 5,590 5,784 6,777 4,630
Percentage of Repeat breeder 22.69 20.16 20.61 20.17 17.75
Estimated no. of ED cows 703 899 931 1090 745

Source: Department of Livestock Development (2019)
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The effect of PMSG with progesterone for synchronization and fixed time Al on pregnancy

rate in swamp buffaloes

Korbsook Thongsodsaeng, Tanapol Ampratchar?, Chatchai Suebkom?, Sukanya Leethongdee®

Abstract

One of significant problems related on increasing population of swamp buffaloes is an
inappropriate estrus detection. Estrus synchronization and fixed time Al have widely been applied
for enhancing in term of the productivity. The research objective was to investigate the effect of
PMSG with progesterone hormone for estrus synchronization and fixed time Al on pregnancy rate
in swamp buffaloes. Sixty females swamp buffaloes were selected from farms in Nakornpanom
province which were healthy and had normal reproductive system. Animals were divided into 2
groups as control and experimental groups. The control group was treated with CIDR-B® and PGF o
whereas the experimental group was treated with the same program plus a dose of PMSG
injection at Day 11. Al was performed in all animals at day 14™. All buffaloes were pregnant
examined by rectal palpation and ultrasonography on 60 days after fixed-time Al. The results
indicated that the heat rate in control and experimental groups were 73.33% (22/30) and 86.60%
(26/30), respectively which were not significant different (p>0.05). In contrast, the pregnancy rate
in experimental group (60.00%) was significant different higher than the control group (33.33%)
(P<0.05). The study showed that estrus synchronization using CIDR-B® with PGF,q and the fixed
time Al method could be applied to the Al procedure for the swamp buffalos. The additional
PMSG injection could enhance increasing rate of pregnancy in order to manage the production of

swamp buffalo.

Keywords: swamp buffalo, estrus synchronization, fixed time Artificial insemination

Registered No.: 63(2)-0208-104

YSaraburi Artificial Insemination and Biotechnology Research Center. Bureau of Biotechnology in
Livestock Production, Department of Livestock Development, Saraburi.

“Khon-kaen Artificial Insemination and Biotechnology Research Center. Bureau of Biotechnology
in Livestock Production, Department of Livestock Development, Khon-kaen.

*The Faculty of Veterinary Science, Mahasarakham University, Mahasarakham.

64



AN

ToyanunsnsyidssdniuaznsrdonaUssme wa. 2561 1891u31 Ussinelnefingzdouned
11 338,526 ¢ nagawmeidle 842,497 i savieAusiuau 1,181,023 ¢ Taefinunsnafifiesnsedo
$1unu 217,539 519 uazilunliuivinansedeavanasegeeiiios auvmunannsliedesdnsuny
nsldussunszle LLazmwsﬂiﬁL?’{mmzﬁadaﬂwwﬂaﬂmﬁmmﬁwé’zgﬁ’umimﬁmLLasmiﬁ@umU%'UU@q
fugfivnzay dsmaliinszdoddunufianas uenanidmuindnisuilaadensedodaznit 200,000

s

i luvauenilgnnszafinlviiesUagyuseann 150,000 f1 dawalviaanisalinnselelnge1avggaiiug
(nsuuadnd, 2561) wenantinszdevdniinnuauysaliudd (late puberty) imeiflouantainisidudn
Lidaunioludaieu (silent heat) erndonisdudauaznisviunenainnla vivbinssJediaeladl

] [

HAKER (non-productive life) MemuuiialUTeuiisuivla BnvRNULANFA1YeIEENUS 9AN1a anm

a v 6 )

SUNUIVBINTEUB (Barile, 2005)

o 3

91n1el nstiemsuardnsinissaiulasiniinasenisdngioa

Y1 1 = LY 4 [ U £ o‘d‘ v d‘d ! (% 5
widluwneugunsydesvgninlvieglungudninnauiusluggniandyrsnainaraiusdu (short-day

breeder) wiuszmekauduAUdgnsiitiadluiiaz Jugfauwhiunaeanlvinlvinsylouantenis

(%
Y

Judauaziingtmaniuglaviaslmndnisdanisiuemmsifuaziiiaiwe (Campanile et al., 2010)
N ° 2 o & a ad =t | a a va s Y 9 vo ¢ &

nswieahnadudadusnisnsviislunshiemunsnaudalinuy Inenisnseauldn il
Y % ) Y o =~ = v a v o ° = ° Y
dansoudu wawinswanisnluasfeiduiiazwaiegia dnisuilusunsunsmideaninisdudn
1 Aa v = o a =) ~ o ) [ 1 [ 1 [y
A ndanurarsaasiunltlulauldlunszle nsmtisniinmsludaaansanusesnidu 2 diumdn
(De Rensis and Lopez-Gatius, 2007) fia n1sAiuAussuzgifiua (luteal phase) Tursseunisiludalay
n15lgesluy prostaglandin (PGF,q) (Prasad et al., 1978) #3an15lug03luu progesterone ¥Hns1e
(Naseer et al,, 2011) #agn15AIUANNITIS Vol uaznisanlilagnisldaas luumie iy
gonadotropin releasing hormone (GnRH), human chorionic gonadotropin (hCG), equine chorionic
gonadotropin (eCG) Wag estrogen hormone (Estradiol) Hudu

Pregnant Mare Serum Gonadotropin (PMSG) iusesluufignasslnawaduagnuesualdii

(%
v v Y

A& IF9Y 0958119 45-120 Ju TanASsTinuiuUsEanel 40-125 47T (Techakumphu et al., 2000;
Gupta et al,, 2001) yiwihiiadne Follicle Stimulating Hormone (FSH) Tunsnsedusalalyiinisiaiey
voenszilzlinagdafiqns ves Luteinizing hormone (LH) ag/idntfaglunisnsed ulwlynn
(Techakumphu et al., 2000) ‘launasuvielysiufusestuudue wuy PGF,q kA progesterone
siinaenveinann (CIDR-B®) avthewfiulsyansnmusslusunsuwmieninsdudality (Neglia et al.,
2003)

w115 eadinisenlywasnaniisuuuudmuanad deulddusgrunsvarelula
(Kirkwood and Kauffold, 2015; Gugssa et al., 2016; Hall et al., 2017; Garcia-Ispierto et al., 2018)
Laynseousi (Pathiraja et al., 1979; Neglia et al., 2016) wadslsimpneiinis@Anwlunszdeuan

(Presicce et al., 2004; Campanile et al.,, 2005; De Rensis and Lopez-Gatius, 2007; Chaikhun et al.,

65




2010) aadun1sveassluasiliiefnwinaveinisinieriiniadudalaziasusie PMSG nauniIsual

WIGULUUAAUALIAN é’m%’uL‘T;JuéﬁazgaLﬁaLﬁmjizﬁw%mvﬂ,umsmﬁmmzﬂaﬂé’ﬂiuﬂizmmlwa

gunsaluaziEmMInaaas

dninaaag
uinszdeudn 9 60 i esiignudiedistien 1§ quamudsussanysal dazuuusienie
FENIN 2.5-3.5 N3R35 ULdURugLinszUanneda lnan13819n2an1un1eteamnsuin wagly
\n30ssanswdaTagnsyininuessaly TasusinseOedldluntmeasshifaiuiaunfvosszuy

[y

duniug Seldvihauund ldlinneusgndniauviseliivuadulnsungn

ASN1sneang

1 = ' 1< ' 1 1 ' v A o A o ) [
BNITUB QﬂLL‘UQ@@ﬂL‘UU 2 NANBY NN NGUAT 30 @7 Wesunsimtlertnisiduda 2 TUsuasy

U dl’
JU
DA .
AauY 1: NANAIUAN
I — q q
i 0 it 11 i 13 wudl 60wl 72 60 FunwdsHaudiay
HaACIDR-BE 0aACIDR-BE FHLAME TN TS HELT B a ATTTATTAIN DS
wazHn PGF20 1 aan CIDR-BE - BHATIINH
NITTHER
- AFIAATELAT D4
ultrasound
DA .
AN 2: NaUNAADY
— q
Hui 0 Fuii 11 it 13 wudt 60wl 72 60 TumAsHauiiny
HanCIDR-Bm 0aACIDR-BM HHLANETINTS HEUL BUWES ATTNITAIN DS
wazin PGF20 Wudia aan CIDR-B@ - #729M3IIN 4
F2UAU PMSG NITRLA
- IFITATELAGT DY
ultrascund

i = o ) [ 1 1 J
E‘U‘VI 1: LLﬁﬂﬂI‘UiLLﬂﬁNﬂWﬁLMUEJ’JuWﬂ’ﬁLU‘NﬂG‘lLLG]aBﬂﬁ}Iﬂ’)‘UF’]@JLLﬁ%ﬂQﬂJ%ﬂﬂ@Q

66



gl nguAuAY (CIDR-B* + PGF2q) wiinszUevdnldsunsmieniinsiludalaenisldeesiu

Tusaawmelsuviingondasnann (controlled internal drug release device; CIDR-B®) au1n 1.38 nsu
goanaUIntesnaenluTuisuAuN1naes (day 0) 1uan 11 Tu wayluiuf 11 vn1snen CIDR-B®
9911380 PGF2q au1m 500 lalasnsy Winduile ndsainduinnisnauiisunieindousudaie

Wugnszle

nquil 2 nguvaaad (CIDR-B* + PGF2q + PMSG) wiinszleudnlasunsmienihnmsdudaleg

514 CIDR-B® wuna 1.38 nfudeavnsUindasnaeniuiubudunisvaass (day 0) iluvian 11 Su wazly
Sufi 11 ¥in1saen CIDR-B® 88n¥n158n PGF2a vu1n 500 lulasniuuazeesluy PMSG awia 500 U

dhnduile wasanuwinsnauisnmeudeudwlieugnszde

NSNAUTEUALULADLYLAILUUAIRUALIANEULTITL

Y

wiinszlanniazgnnauRenluna1nnun (Fixed-time artificial insemination) 371U 2 A9

9 U

[

1 60 wag 72 Hlus w9 nyiin1saen CIDR-B° aeidminfignauissiisnuieiwagldunione iug

9

[ [y d‘

nszdedudaginnluyanisudndediunidnsinisindeunludiminvesead (motility) litdesndn 60

Wosidus

msUszliuntsiudanaznisnania

Tinensnsinisasanisiludalunszendenismienivnelusunsugesluuis 2 ngu lag

(% ¥ oY
v Y = a A v A =X A

FUNPAINDINSHARMTUTARIT DBILNAUILLAY WARIDINITTUTFDY NTolnTeUafIBuUTUT nulilen
USIUYIRaDA d9A89509 13 lURue NS warnaIanivinnIsHauisuluwad 60 TUASIANITAINDY
v a [y & . A a v o= Y [ { f < ¢ o
MIELATBITANTIT10 (imago, France) AR 7.5 MHz JuiinteyauagiuiumiAluesigudsnsinig
WJudnuazdnsinisiaiag

¥

N

JU# 2 wansdneazanstiudalunseUon : nw A WaRLeNaN¥AEUIYL (Mucus) UShYesnasn

£

(F53) wazn N B LansanwazulwasuaIniedzmea (luisnay)

67



Amnlontc
Vesicle

Allantoc
Fluid Fetal haad

Utering
Haorn

Y
[ v Y

JUN 3 : uansanuazveiiseuluungnuinszdeudninwiosduian 60 Ju lnen1snsiadieLniedda

AR

ANSIATIZUNINED A
a ¢ aa ¢ . 1% o & =~ = ~ Y]
Ansgvimeaiawuulaauais (Chi-Square Test) Meglusunsudnsagy wewSeuliieudnsinig

Judn wazdnsnnisaeiod
NANISNARDY

asuananginssunisiludanasannlasuniswiienti

= = ] a [ [ 1 = [y { A Yo
Lll@L‘lJiUUL“V]EJ‘Uﬂ'ﬁLLﬁ@QE]E]ﬂ‘UEN‘WE]G]ﬂiillﬂ'ﬁlfuua@sﬂaﬂLLﬂJﬂigU@UaﬂIUﬂ'ﬁqﬂJW@Ia@ﬂmlﬂiUﬂqi
a ° & v v ] ® ) a ] av v v a
wigaunsidudanienisly CIDR-B 3'33Jﬂ‘Uﬂ'ﬁLﬁill8@ﬂllu PMSG LLa3ﬂq3Jﬁ'ﬂUﬂ3JVl13J1@3Uﬂ73Laill

PMSG nudnnguiilasunisiasa PMSG finnsuansng@nssunisidudn 86.60% aunguiililesu PMSG 4

(%
Y

! = a 1< v ! 1 A U a <) [ |
LLlIﬂi%‘UE]LLﬂﬂﬂWi]ﬂﬂiiiJﬂ’]ﬁL‘Uuaﬂ 13.33% EANINLUNTSUBVINEDINGULLAAINGANTIU msmuamlu

Y

upneeAueElitedAyN1eada (P = 0.197) (Table 1)

Table 1 Percentage of estrus detection in control and experimental groups after receiving

different hormonal treatment programs.

Treatments n No. of estrus detection
Estrus No estrus
CIDR-B®+ PGF2q 30 22 (73.33%) 8 (26.67%)
CIDR-B® + PGF2q+PMSG 30 26 (86.60%) 4 (13.45%)

Note: number in the parenthesis indicated the percentage of estrus/non-estrus animals in each

treatment which were not statically significantly different (p>0.05).
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Table 2 Percentage of pregnancy in control and experimental groups after fixed time Al .

Treatments n No. of pregnancy
Pregnancy Non-pregnancy
CIDR-B® + PGF2¢ 30 10 (33.33%)° 20 (66.66%)
CIDR-B® + PGF2q+PMSG 30 18 (60.009%)° 12 (40.00%)°

Note: number in the parenthesis indicated the percentage of pregnant/non-pregnant animals in

each treatment with different letters in the same column were significant different at (p<0.05).
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Effect of Different Extenders on Quality of Frozen-thawed Boar Semen.

Jullachat Chapanya® Pinglanna Kunshorn?

Abstract

The objective of the present study was to compare the effect of 4 extenders on the
quality of frozen-thawed boar semen. Sperm-rich fraction from nine boars was collected and
froze once a week for 5 consecutive weeks. Each sample was accessed weekly for 4 treated
groups: Duragen® Modena™ Acromax® and Bets-ville Thawing Solution (BTS®) by 1:1 (v/v). There
was no significantly different on post-thawed semen quality between groups (Sperm motility:
42.12+14.08, 36.76+ 13.58, 35.57+15.36 and 37.14+14.70 %, Progressive motility : 14.8+9.42,
13.01+9.85, 12.95+10.09 and 12.87+9.26 %, Sperm viability : 34.40+13.53, 38.96+11.45,
37.39+10.34 and 35.37+10.73 %, Intact acrosome : 51.44+19.15, 51.14+23.23, 53.68+21.54 and
58.95+17.60 %). The results from this study indicated that these 4 extenders made no difference

in post-thawed semen quality so it can be subjectively chosen for boar semen production.

Keywords: semen quality, boar semen, semen extender
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- Beat Cross Frequency (BCF; Hz) vingfis avaiivesnisaeaurinveseds

 Straightness (STR; %) wunefia Anuasslunsadeudl Fsuaansnsdiuanuia
yosmsiedouiiludfings (VSL) sennaninedslunisiedoudl (VAP) qusesos

- Linearity (LIN; %) na1efs §as1diumnuiivesnisiedeuiiluidnswonnuduaie
Y9IN5LARUTIATAY (VCL) e oY

- Wobble (WOB; %) “u1eia Sasdmanusuadslunisindoudl (VAP) dennusy
WAeveINIsREeUTIEAY (VCL) e oY
1) auRaunfludiumsesegilaglilusunsunsanuinunfeqdmeinias CASA
5) oadfiTInuazAaNuanysalvearlaslenselAied flow cytometer (Attune NXT, Thermo
Fisher Scientific, USA) Fail

- avwanysalveteslaslaulaug oun 188 FITC-PNA (Lectin PNA From Arachis
hypogaea (peanut), Alexa Fluor™ 488, Thermo Scientific, Kalamazoo, MI, L21409.) &g Pl
(LIVE/DEAD Sperm Viability Kit ,Molecular Probes) #1u3§n15u93 Nagy et al. (2003) {u

1L IeFY 10,000 AIaad

ASAATIZHNSEDRA
AAT1811ANLUTUTIUYDIUDY AR Y one-way analysis of variance (one-way ANOVA) Uaz
a ~ A v ax y . . ° ! ] | Ao o o A
Wisuisunalaaun1e7s Tukey’s multiple comparison test AMRUAAIANLLANG1SDE 19T TBdE AT

seausawar 95 (P > 0.05) Ingldluswnsun19ada R commander version 3.5.2 (R Core Team, 2018)

NANSNARLY
= = = 5 & v | @ g v o = S A . 7]
NsANYIUSUEUANAMUNTDENSNMEVAINITULILTN TN e 10T naUN 1 TWE LTINS
4 wiip nuaeiudgnsiiidvdnaneladumveass Inenanmiionendinsuuiieainnisidoans
yndodmsulsvaunagungdi 15 °Ciiunan 120 wrvid 81181139913 Duragen® Modena™
Acromax® waz BTS® fidnsinisidsuil nsindeudiludrand amnusalunsiedeuiivesedd (Velocity)
19 VAP VSL waig VCL wazdnuaiennspdeuil (Kinematic movement) laun ALH BCF STR LIN wag WOB &

Alaisinaueefia (P > 0.05) fd Table 1

78



Table 1 Effect of extender on post-thawed sperm motility, velocity and kinematic movement

(mean + SD)
Extenders
Parameters (%) Duragen® Modena™ Acromax® BTS®

Total motility 42.12+14.08 36.76+13.58 35.57+15.36 37.14+14.70
Progressive motility 14.8+9.42 13.01+9.85 12.95+10.09 12.87+9.26
Velocity

VAP (um/s) 80.91+16.71 79.61+£17.15 76.36+21.86 75.83+21.33
VSL (um/s) 59.11+14.50 57.77+15.21 56.11+£17.72 55.69+17.16
VCL (um/s) 162.90+38.11 161.28+35.78 152.78+46.45 151.83+44.95
Kinematic movement

ALH (um) 7.03+1.54 6.92+1.29 6.70+1.89 6.58+1.74
BCF (Hz) 31.23+1.56 31.52+2.01 31.65+2.92 32.24+3.63
STR (%) 75.26+6.76 75.14+6.04 76.14+7.49 16.76+6.26
LIN (%) 43,18+9.23 42.64+9.35 44.83+10.84 45.67+8.68
WOB (%) 54.84+6.81 54.38+5.33 56.13+8.10 56.70+6.47

dlawSsuiisumuReunfdumeeodd mendsmsuruda (Sperm with tail defects) uazoadd
FInmevdansududs (sperm viability and intact acrosome) wui1 dgidesdidion sumsuaudasna 4

¥iim Winaliaeiueedd (P > 0.05) a4 Table 2

a

Qe

Table 2 Effect of extender on post-thawed sperm with tail defects, sperm viability and intact

acrosome (mean + SD)

Extenders
Parameters (%) Duragen® Modena™ Acromax® BTS®

Tail defects

Bent tail 22.63+6.89 22.77+6.54 23.80+7.21 23.75+£8.90
Coil tail 3.27+1.60 3.70+1.56 3.89+2.18 4.01+2.37
Proximal droplet 11.95+4.89 12.15+4.18 12.69+4.78 12.64+4.16
Distal droplet 8.63+3.48 9.01+£3.49 9.26+3.13 8.77+3.24
Viability

Sperm viability 34.40+13.53 38.96+11.45 37.39+10.34 35.37+10.73
Intact acrosome 51.44+19.15 51.14+23.23 53.68+21.54 58.95+17.60
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32150iNaN1SNAADY

NNMIANIRUNINUNTBUTUTIgNINendInisaratelaglduisnTensindodusaguidu
ansavane?l 1 (Extender ) nounisuauds laun Duragen® Modena™ Acromax® wag BTS® fl8msnnng
imdaudl (Motility) nsiadeuiiludnewii (Progressive motility) Aangalunsindeuiivesedd (Velocity

a

- VAP, VSL, VCL) §nwaiznsiaaouit (Kinematic movement ; ALH, BCF, STR, LIN, WOB) aaufinund

(%
a Y

Ndumevediiedd ogdddin wazanuauysaiveseslasian Tuu1edoaadnyenoun1sugudems
4 viin lduaneanaiuneada (P > 0.05) Melloradumsgluduneunisuivaunavesiiogdiionsnan
Judieududs ssldanmsiiuinuingedn Aediendensintediseguilenaduiaduiegd

! 1

Festaandu q winiu nelunssuiunsdetnifoududansiy denfensiiedsaguilona
durfafuoadifies 90-120 il lutssserUsuaunandmniuas tuueniheniensiidooon aonedes
ffu Chumpol et al. (2014) Menuitidegnsaniiieatsiethenionsdiiosuiiszesdunassvey
g1lutag 24 Faluswsnlinuanuuaninavesdnsnisiedeuiiveead
nsmnaedluafainuiwiniendeneidelussesusvaugagumndlifnadonmuaminde
mendsnsusuds Tuned Rienprayoon et al. (2012) senuhmswdntnidoududsanslutunounis
USuaunaresitegismethendensindefigumgfi 15 °C WWunan 120 wiit siavesieniensinie
ﬁ%w%waﬁa@mmwfwL%@Waqﬂwé’amiﬁﬂazmaaéwﬁﬂsﬁﬁﬁy wag Kaeoket et al. (2011) ¥n1sAnw
Wlsuiteuthenidenaidewuuszezenldun Vitasem Androstar® plus waz Modena™ fuuuusze
&u ldun BTS® Wuansazasd 1 (Extender 1) Tunsudntindoutudsgns nuimhendonsindowu

a

= o § v 5 & Y Y 1w o i v o
sere119ln Modena™ Hinavivlinua nndanenainIsazate tawn §n5n1siadeuiiludiant
LaZfI0g LTI ANTNeTRUTBLUUTE YA AU Chanapiwat et al. (2008) Anwin1sld
W1e 1393190 YA Modena™ Tudunounissnwigumiin 15 °C u1u 120 Uil WuIiensInNig

A Yo v o v acaa Y a 19 = 5 & a ® 08 &
mdeuiilldmth wardieaditinnendinisarareininiienideneiniesia BTS® lunagnungean
S = s X Y Y ag val o A = A o v o
WL NTDINUTBRUUTEEEE A1ENT0SNBIaNNFIeg LN INsIAGeun wazn1sndounlutiemin
laAnI1u1eieanal ol uudy (Marina et al., 2016) 819LH891191N U1 WIDNNU LT BTLELE1D LY
Modena™ fiUsunas EDTA Wudqudsenaveguinnitansazaieiionsunie seozausila BTS® 33 EDTA
Wuarsndauauddlunisdudvweadeuludide Yasdesiunisiianszuiunisaiungindy
(capacitation) WadlkasadnsINTsiARouNvesead (Luconi et al,, 2006) IngungtiIpanalionuusses
du dnlvgaziiosduseneunanilunglea EDTA laifeudinsn lafeusuaum nuna@auaaslsa Tu
{ndunasnia (Pursel and Johnson,1975)

! [ =2 o & ! S A 5 X oo a i o ! @ b4 &
ag3lsfiny wan1sfinwiasetinudl dhedeadngediiagunnedmieniluauyiemainis

4 g ldludunaunisusvannagamgii 15 °C Wwaan 120 wifidnasea MU LT on 18R
n1sarateliuaneingiu lngi liddnsnavesaneiug wit1e 399U LBl UUTEYEE1998d51A189N T

WUUSEEEaU aausazstnilsnAUszuud e 80 — 360 U (Table 3) kazaiuisawnseudutineie
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NANULTDRTLTIIANT H3RMIUATINALAINVDIE LT

Table 3 Price per unit of commercial extender

Extender Unit price (Baht)

Duragen® 250

Modena™ 360

Acromax® 180

BTS® 80
dyunan1snnasg

5 A & U [ & [ aa ° & a v |
‘L!']EJ'WL"\]QT\]WQU']LGUi’]ﬂE]‘L!ﬂ'?’iLLGULLGU\‘iIu‘UMWGUﬂqiﬂiUﬂmﬁlﬁQm'ﬂﬂll‘w 15 °C 3 4 vuUnm iﬂLLﬂ

Y
< [

Duragen® Modena™ Acromax® wag BTS® finasafun nu¥ednIwiwdanainisaraly (§ns1n1s
a4 o~ a av v v < 44' - a o a - a a
wAeuN Nsiedeuilutantn Anuslunisindeunvetegd dnyaensedeun AuRaUNRdIuNI
¢ o o & o= a = 2 Y oo o -
LLazmmamyjmﬁumadﬂﬂ&uu) Laifinariu (P > 0.05) muumawwmimLaaﬂiﬂju’lmmmﬁmqumwa

Uszndnaudszanalunsndniiouwdudegns viomuanuazninvo iFau

AnAnssuUsENA
ALK I8V UAMEITNMUNTITEUIN AT I saduauuuide wenua 233550 uag

WnihfivesaudiTeuavinunansniinisadvayudninaasaziinudiewdelun1saniun15ide

1Y) o ¢l

fa o a o/ Y J (L= L4 4 C% 4 a va
f:]‘uEJ’Jf\]EJL“»/lf’ﬂ;‘l\ﬂ;aEJﬂ'ﬁEﬂEJf}\|"lﬂi3]’3E]ff]‘1,JLLEWL‘?Jaaﬂ‘U‘I/\l“Llﬁa WimﬁﬂﬂiaUUﬁi‘éu%@QUaUMﬂﬁi
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