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Estrous Synchronization in Murrah Crossbred Buffaloes under Small Farm Holder
Condition.

Nitipat Khoomhirun® Sinchai Wirojwutthikul? Kittisak Sangsakul®> Kamonchanok Soipet*
Abstract

The research objective was to investigate the effect of estrus synchronization between
norgestomet ear implant (crestar®) and Ovsynch protocol, and fixed time Al on pregnancy rate in
Murrah crossbred buffaloes. Sixty females Murrah crossbred buffaloes were selected from farm
holder in Chachoengsao province. Animals were divided into 2 groups as group 1 and group 2.
The group 1 was treated with Crestar® and group 2 was treated with Ovsynch protocol. The group
1 with Crestar® was implant ear for 12 days and treated with PGF,a in the day of removal of
crestar®. Fixed-time Al was performed in the animals at 56" and 72" hour after crestar® removal.
The group 2 with Ovsynch protocol and fixed-time Al was performed in the animals at 12" and
24" hour after GnRH injection. All Murrah crossbred buffaloes were pregnant examined by rectal
palpation and ultrasonography on 45 days after Al. The results indicated that the estrus rate in
group 1 and group 2 were 86.67% (26/30) and 93.33% (28/30), respectively which were not
significant different (p>0.05). In addition, the pregnancy rate in treatmentl and treatment2 were
30.00% (9/30) and 33.33% (10/30) respectively which were not significant different (p>0.05). The
study showed that the Ovsynch protocol and norgestomet ear implant (crestar®) rate of estrus

and rate of pregnancy were not significant different (p>0.05).

Keywords : Murrah Buffaloes, Synchronization, Pregnancy rate

Registered No: 60(1)-0208-014

Khonkean Artificial Insemination and Biotechnology research center, Mueang, Khonkean Province.

“Chonburi Artificial Insemination and Biotechnology research center, Baanbung, Chonburi Province.

*Songkha Artificial Inserination and Biotechnology research center, Haad-yai, Songkha Province.
“Ubonratchathani Artificial Insemination and Biotechnology research center, Mueang, Ubonratchathani Province.
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Anuana lngldsesluuluswamelsulldlildtminusnalunduna 9 8 18 Tu uazldsmiunseann
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2005; 5993, 2551)

NTIWNUATANWIRINA1ITIAUNUINUTUATU Ovsynch waznsldoesluulusiaanalsusila

v a

Heuainamiisuwuunmunial Selinagninisasissndeligannidn UseneududedlAnwiies

Y Y

nszUeysmilulsenalveroutiados duludnsiinsfnwilIeuifisunavesmsuniienihnisidudn

1% = ° & = e oA v o o
wnnausukuuimuanamsaediusunsulunselegnuauysv ietewilulagmnisiudaginuagyiy
Tnsiugnanmunganlunswaudisunsedeysm Fazsiliunisomulenianisiausio iuxanEn

A ! 14
annszUeysmila

[
a

a v dyd ¢ A = °o & =i o [ o aa ! aqq ¥
JMUIYYUY ﬂﬂﬂﬁ%ﬁﬂﬂLW@ﬁﬂ‘l&ﬂNﬁﬁ']Li"ﬂ‘U@\‘iﬂ']'ﬁLﬁUEJ’JU']ﬂ’ﬁLﬂua@ 2 A55e%319 o lvgesiuu

LY aa

IUSL%LG\@IW%QG\%W (Norgestomet; Crestar®, Intervet, Netherlands) AU 25 Ovsynch LA INAULAYY



= ] L3

WUUMMAUAIAIRBERSINSHANRA L UNSEUDaNNANNS 1Y FananisAnwiausatlulginUseansnan

Y Y
[ o | & a

msnanbinuinessnsluiunlaseld wasfioidunsaduayuiazdaaduliduuasadningdu

9

aunsaluaISn1smaas

1 (Y i IS 1% 1

Andunnaaedluniinszlegnuauysvidiuiy 60 63 aelignuaiegeies 1 61 81938

Y Y

@ =) % s =

4-8 U Haun1ndausaaduusal JAnuaNusainus dseuvdunusuni @aa1uivinn1snanass As WISy
Y Y

9 q 9

D

1%
1 6 a 1
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WAVINASHALASNASIN 1 1Ay 2 TUTlaed 12 way 24 ANeNaIaIN2naasiuy GnRH (AN 2)



DO D7 D9 D10 D45

2nd Al

GnRH PGFq GnRH +1t Al ultrasound

(12 h. after GNRH) (24 h. after GNRH)

awif 2 Wsunsumswilenhnmsdudansede @eds Ovsynch

3

5 & 1 v = | e ¥ & 5 & [ 1 v & A [y o 1@ & = [y
undenerugnszloywinldiluinveudidennnenugifeliuiasinisuiueniadeiu
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Table 1 Percentage of estrus rate in Group 1 and Group 2

No. of Estrus Treatments p-value
detection n
Group 1 Group 2
Estrus 30 26 (86.67%) 28 (93.33%)
Non-estrus 30 4 (13.33%) 2 (6.67%) oot

(%
(% 1 [y IS
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Table 2 Percentage of pregnancy rate in Group 1 and Group 2

No. of n Treatments

pregnancy p-value
Group 1 Group 2

pregnancy 30 9 (30.00%) 10 (33.33%)

Non-pregnancy 30 21 (70.00%) 20 (66.67%) 02
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Effect of Al timing postestrus on calf sex and conception rate in Thai swamp buffaloes
Jaturong Jariyanorravisse! Nitipat Khumhirun? Suthep Kantasee Chatchai Suebkom

Nattanant Sirirattanatanyakul®

Abstract

This study aimed to investigate the effect of the fixed timing of artificial insemination (Al)
postestrus after estrous synchronization on the sex ratio of calves and conception rate in Thai
swamp buffaloes. A total of 87 estrous cycling buffalo cows were synchronized using the Ovsynch
protocol. Of the 80 cows displaying signs of estrus following the administration of GnRH, they
were randomly divided into two groups of 40 each. Group 1 underwent Al within the 6-12 hour
window, while Group 2 underwent Al within the 18-24 hour window postestrus. Pregnancy
diagnosis was performed using ultrasound at 30 and 60 days after Al. Results showed that
buffaloes exhibited estrus at 18.64+0.47 hours. The fixed timing of artificial insemination
postestrus did not significantly affect the conception rate (22.5% and 45.0% in Group 1 and Group
2, respectively, P=0.08) and the sex ratio of the offspring (1:1.25 and 1:1 in Group 1 and Group 2,
respectively, P=0.84). However, there was a tendency for a higher conception rate when Al was

performed within the 18-24 hour window postestrus compared to the 6-12 hour window (P=0.08).

Keywords: Thai swamp buffalo, fixed time artificial insemination, estrous synchronization, calf

sex
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%/ Bureau of Biotechnology in Livestock production, Pathumthani Province
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ananelureanaan (Rorie, 1999; Santos et al., 2007; Khalifa et al., 2010) Rohde et al. (1973) wuin
ogdidlasluloy Y indeuiludraminlimianiieadnfilasluley X suiileniinoungn nszuaums
FadendiogiiAntuiivieunly IneUfissrseviadoyiverldfuiead lfiAanissusitueg
lugasdevesionliwazUnuagn (Uterotubul-isthmus junction) Wagiinnszuiunis Capacitation

Y84 sperm LAY (NTeUIuMsAsuRUasduiveIiegdlumTaulunisuan) fdaeadslafiuiu
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N38UIUNIULAIEgAeeN WaLARoUNIUGgaANaNiug (Hunter, 2001) NMSANYIHAVBITEHELIAN

'
=

wauieundsnisidudasemagniudulvgazinisinululaun waglale Jsifasseunmsdudandie

v v =

unsedle dalulsandlnensnuiieatudediiies lnawmglunss Toudniinsinulusesiies
11N (Presicce et al., 2004; Campanile et al., 2005; De Rensis and Lopez-Gatius, 2007; Chaikhun et
al,, 2010)

nswileniinsaiuwariaunvesleadifa (follicle) uaznsaniglulasivaislusunsy wimiy
FfvuldAelusunsy Ovsynch dudunisldsesluunasvingindu fe nsldaasluu GnRH saufy
g9351UU PGF,q (De rensis and Lopes-Gatius, 2007) laglusunsu Ovsynch lasinasldegnsunsvanaly
Tanaznszie iesanduszansnmiia (De Araujo Berber et al., 2002; Paul and Prakash, 2005; De
rensis and Lopes-Gatius, 2007) n15klusunsy Ovsynch Tunsele Arswanisuuuuimuaiallut
symInetalusdl 12-28 §191nn158A GnRH ASaTl 2 (De rensis and Lopes-Gatius, 2007) ag13bsfins
galufinsfnwinavesszesnamauiisuniendsnsidudaiiunnaeiulag lUswnsy Ovsynch #odns)
nswanfnlunszUeudnvedive wavdndiunagn

nsfnwafaliedingusrasdifiofinumaressrosnamanioundsmadudelaensndei
madudadedadiuveunagnuazsninisnaninlunszdevdnineieltiludnmadennildunisdanis
fannsovilildinagnanuanudesnisvennuasnsdidensede Wunmsimuauingnmslunsiaaua

& waziuuseansnmnisuannsedaddniulsemalnelinvtiuindu

< ad
qﬂnsmuamsmwmam

v 6

nsAnwasstujiRauluaudidouasineiugdniuasnuy 2. uasnuy tnglduinssdeudnlne

9 9

FIuu 87 67 01y 3-5 U Nilgnudtedneties 1 /7 Tgunmudeuss auysal wazsyuuduiudunilaenis

¥ =]

fanTIasruvdUILg uwarldinesdansendnsiagSiliuazungn dashuusiiniesening 2.5-3.5 lasu

YaguuazaneneSaulusunsy tesuniswmieninisiludnnie3s Ovsynch (d.0 GnRH 5 ml; I/M, d.7

PGF,q 2mLI/M, d.9 GnRH 5 mL; I/M) fmﬂﬁfufjmizﬁaﬁLLammmiL‘TJué’m (standing heat) #&%2n GnRH

Wuanvine (d.9) §1uau 80 i1 Ineutingunisveasseaniliu 2 nguluudy nauas 40 f Al

naud 1 nauilen o 93lue7 6-12 naamsiduda

nauN 2 wauisy ol Tla99 18-24 ndInsidudn

q

(%
=] Y

nswauiieslunselons 2 nauldidmihignauiiouiissnuieisasltundenaiuinselodusuaiu

Aa o

a a o A PN v v a K ! s & ¢
mﬂﬁqmmimam@mﬂum 5137ﬂ'ﬁLﬂa@umlUquﬂmuquaﬂaq‘ﬂ 13Ju@8ﬂ'37 60 LUBSLTUR
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TUsunsu Ovsynch 7lglun1sneassluasilianiuasunainauisenladnwilusunsussnanilu
nszUounlus1suszine (Paul and Prakash, 2005; De Rensis and Lopez-Gatius, 2006) IngUsuiuau

YIAINITHAULTEN AILERINIY Figure 1

DO D7 D9 Group 1 Group 2 D30 D60
Al Al

Standing heat

»
»

6-12 hr.

\ 4

GnRH PGF,a GnRH 18-24 hr. ultrasound

Figure 1 Estrus synchronization with modified Ovsynch protocol in Thai swamp buffaloes

a 2 @ Y v
N15UsSLUUNISLUUER LLAZNIIRINDY
I [ = (% ::4' o I [ [ 4:1' [~ (v 4 1
asansiudalunsziandiniswientinisidudn lnedunnainoinisiwaninisiudn Toawn
'y} L d o A A o R - = a | o 1%
2 TIIZINAVILLAY LAAIDINISTUTAIDU U305NT2 UMD UTUT NULLNUSIIUYDIARDN ALA8954
A a o ¥ 124 v ¥ d' U 2 U d' %
$39LUAUDIMS INN15919299199LA8 1 TNN15AINTIVNILLATBIDANTINIA PUTUT 30 kag 60 NAINISHAL
e Yuiindeyanisiludn sveznainisdudandinismiedtn manaufin Suiusasnagniliingin
ASHALIEN ANUIIEASINISHALRA (FRFIUTENINNT1LIUNTEUDNAIY99AEINUI UNSE TR LASUNIT
HALLTgNTaviNe) wazdndiunegn (drdiusynidununegvegnnszieniiasednuunailevesgn
nszUanina)
ANSAATIZINIEDR
a 'S aa A = a 1 a I~ [ [ a o v
IAT1EINeEd Ao SHUTE UARABTBITEEEAINSHUUAAN 8NN TENEA8NNS

nAFeU t-test WIsugUsnTINIHALAR uazdndiuvesnmgnaleadauuulaauais (Chi-square test)

YY) 1Y

Tngldlusunsudnsagy Amunseivteddgvneadan 5% (oL = 0.05)

o

NaNISNNaBIazIAsal

nMsnaassnuInselenlasuniswiendinisiludnaieds Ovsynch Wianua 87 @7 wans
91mssudn 80 f Antdu 91.95% Tadesninmsinewes svaIns (2551) AvinsAnelunssdeudnluy
fundarinvayslagldlusunsy Ovsynch ddasnmsidudawitiu 100 % nsveaesnssiinszdonansenisidu

datiouninnsfnufiiiuunves v91ms (2551) orainaindymnisidudanouiai(premature estrus)
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5831954 GnRH WausndeTunlisesluu PGF,q Tansaanuls 5 - 11.8% swdelayminisaansdai

lanysalvesnesdagiienniinanneadfiavuintng Tuiususulusunsy (Kim et al., 2003)

szezirarfidunanueinsdudnniendinsmieaiinsidudavesnssdenuin ldunnsneiuy
seminaeangy (P>0.05) lnefianade (+SE) Wiy 18.400.68 uay 18.88+0.67 alus Tunduil 1 uaz
2 MUy (Table 1) Tnedlrnadsimunviniu 18.64+0.47 $alus Geuansonnisidudadninnisdnen
983 Chenault et al. (2003) 71l 828172835 Ovsynch Minus1nsedenansarnisidudaduds 9
16.20+1.20 Falusarendsnsudeniinisduda FsnsdananuainisiBudadanit eraiadiesain
nszdenansonsdudalutisnainarsiusrailiiienueamadeulunmsdananindudals (1519
wuansdudadininenuduae) dewtsudleutunisenumaug Tunsededdnlne wuimsinwads
JiAndszosnaniidunanuernisdudanendsnismiion (18.64+0.47 $alu9) agﬂuﬁd’;ﬁmaﬁmi
sreaumneulag v (2551) Asenuszeziiaianlveglurie 18-38 $2lus il eldlusunsy

Ovsynch

Table 1. On-set time of estrus (standing heat) after synchronization

Group n Mean (SE) Min Max
Group 1 40 18.40 (0.68) 12 28
Group 2 40 18.88 (0.67) 10 29
All 80 18.64 (0.47) 10 29
P-value ! - 0.62 - )

! Comparison between Groups 1 and 2

INTINITHAUAN

NANITASITNTITA 9T 8991ANSHANT BUA B I N5 Bansidudadae3s Ovsynch 7
spoznaeiy (ngudl 1: 6-12 Falus, nquil 2 ¢ 18-24 Halus wdsnadudn) wandlu Table 2 1ng
WU’jﬂﬂﬁimﬁl 2 49M5IANSHENFA (45.0%; 18/40) qaﬂdﬁﬂfj:u'ﬁ' 1(22.5%; 9/40) uslufiudAgnisans
(P=0.08) &3lndLAsunanis@nwves Paul and Prakash (2005) way Mohan et al. (2006) fiwiieaih
nsrlaymieneTs Ovsynch Tasdnaniseiases 30% f 40% inefimsAnuiussansnmiinvaanis

.

witlgansludalunsedelnenislaids Ovsynch lag Rensis et al. (2005) Ingdqeliinisanlunsuas

HANIIAIYIBY 44% FelnatAeaiusIe9uae Neglia et al. (2003) AnuinIstlnnan1sdinslunszde
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44.0% uonani Ssflvsedasnissaiosiidailndidssiululausainnsfnwdy dedawinfu
28.1% (Cavestany et al., 2003) ag 29% (De Jarnette and Marshall, 2003) Tunmnanseiugny Baruselli
LazAnE (2008) Senudasnssaiedundlauaiisininnisanesu (15%) wansmaaedlunddlq
wuhdrsmanauianassnguldunnaty eradonnnmiudiiudvesnamnlduaginananiio
Mnmsimuanamandelunsfinuadadsium 2 wu Ao Faludl 6-12 (ewdl 1) waw Faluedl 18-
24 (ngudl 2) vdadudaduis maindranafindndmadussosnaimnzaniioziinnisufaus
sewinliuareqd (osnneqianunsndidinegnelusierzduiusinadosniuiuis 24-30 dlusmds
wetal (Kasimanickam et al., 2008) 91nn15@nw e SugIms (2551) Aldlsunsy Ovsynch Tunsgde
Ugnmussnisanlawindu 83.3% (10/12) sveznatnnlieglurig 18-38 dalus msfisasnsnanin
Tunsedenduil 1 (22.5%) fwwliiusndn nguil 2 (45.0%) (P=0.08) 1u eraidlesunanvuavesioad
e JuSudulusunsy Ovsynch msanwldsunsudanailunsedeneunhinuindsdeyiivilins
1#TUsunsu Ovsynch Uszaumnudnsadonisunngeadifavuialuglunansuduia GnrRH adtusn
(Thatcher et al,, 2001; De Rensis et al., 2005) 1ii9991n GnRH ﬁamiuﬂgjﬂLLiﬂﬁ]ﬂﬂﬁmﬁ’lﬁmzﬁuIﬁ
woadiAalnaiRnnismnld nieusnsedulifinisaigmesioadidanadunleadifanidulm (Thatcher
et al., 1989; Thatcher et al.,, 1993; Wolfenson et al., 1994; Xu et al., 2000b) Presicce et al. (2005)
Timmnainnudumalveansnnlivdanda GnrH afausn wasnsanseduasvessesluulusiaane
Tsulunauzfidngesluy PG,y Sy dewalisnsnismisitinisanlduazsnsinisuanfnanasliu
nszde waginsdnwilulauunuauduiudvosnsnaufeiduman funsaanesiliauysaivenos
‘i‘]aqLﬁauﬁLﬁmmﬂ‘v\laaﬁLﬁaimﬂuﬁ’uﬁm’fuiﬂmﬂm (Kim et al, 2003) uona1ndl Peters and Pursley
(2003) ¥eauinszeznasevinetisnsandaseseesluulusaanelsuivisisesluuueaevgedn
(LH surge) fieuu vilisnsinmsnanfoifiuanndy enaidenintielieadidinsenuasifumslugs
FumisUFauslantu Gugms, 2551) fudirdannmanaufnszwinngudl 1 wee 2 lunmsdinwadadls]
uanstsfuyeada uifuualufinguil 2 asdidnsinsnaudngeniingudl 1 (0.05 < P <0.1) FslndiAsg
funsfnwves Sugng (2551) AwdeninndudaluminseToudndeitidefunuindidasnsay
fin 42.9% (15/35) Matiiusiuauogsenaislidiuauusndsfidauaniu egslsfioy Snsinis
wandalunguil 2 (45%) gandngud 1(22.5%) urasduugldinisnauiionlagnismieaidae
Ovsynch msvhdl 18-24 Faluantendensedenansennisidudaiuis issnsuaufionuasmieini

AlEnege AaunINaisuLa TN SHALAANAN I IwanR U uLasLiNUSEAVEA NN SHER LA
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Tabel 2. Conception rate and calf sex ratio after synchronization of ovulation in Swamp buffaloes

Group 1 Group 2 df x*  P-value
Conception rate (%) 22.50 45.00 1 4.53 0.08
Sex ratio (Male/Female) 4/5(0.8 : 1) 9/9(1:1) 1 0.07 0.84

TumnaUszma 195199USE8891958NI9N5aATDS5 1Y GNRH ASIN 2 aunseiamnlaminnu

3

26.5+9.6 s Tunszdegnuauiugysminaviuduimefiadleululszmaus@a (De Araujo Berber et

9

4 ]

al., 2002) way 23+1.3 2l lunseletugysvivesUsemaduidy (Paul and Prakash (2005) De rensis
and Lopes-Gatius (2007) léuugiiinmsnaudisuwuuiuaian lurssewinedaluad 12-24 ndain

N33 GnRH ASa9 2 Waldlusunsu Ovsynch Lilaliunagdsalunisuain
dnduvaunagn

Table 2 uansdndrummagniinanmsnasfisnnendanamieninsidudaseds ovsynch
fsgovinandinetiu (Naud 1: 6-12 4alas, ngudl 2 : 18-24 Falas ndamaduda) Taewudt ngud 1 Aaen
an 9 ¢ Wuwmer] 4 2 il 5 6 dadaumegiawmedle 4/5 (0.8 : 1 tiufe gninar 80 i sio gnine
iy 100 ) uaznguil 2 aaemgn 18 ¢ el 9§ wendls 9 ¢ dndrumegsiomeds 9/9 (1:1)
Tnedadrumagniinliunndnetu (P=0.84) nafildluadstindroumemululauuiinuivisnaiiviing
wa:uLﬁsJafL:u'ﬁmadaé’mdaummmqﬂiﬂﬁﬁﬂ (Foote et al,, 1977; Orkun et al,, 2007) agslsAny &
enudadumnagnuandaiuilenaundionluiasaiidistu Rorie (1999) :1891uawa91nN"THAN
Jiewla Tugasiuvesnsdudalignifaumadiedadiuuinningnuney uinisnauiionlugiaines ves
maidudndsualiigninineggandn sauns@nuiues Martinez et al. (2004) aunelifuianisd

aniindumadelusnsiigandt Sdadrugsemaile windu 103/141 (1:1.37) 91nnsuasiioulad

Y

2

Judalutisiuvesnsdudn (ilui 8 fa 18) lnsldgydednsnisuaufia (66.19%) ins1zegind

dd

laslulay Y agsunseuIunig Capaotatlon auysalnaueadnilasiuloy X Lazazunfaanauiug

9

o

o

neunsanliidunatuiunaganeneuilagnansiugfuly egdfifilasiulon X Feitunszuiunig

Capacitation 119N 3kazd01guIunI1 asudeganauiugluaimuigaunilinnuiaswiudiie

L% Y

nswaniugiuingnlamalde wagineinisAnuilunisnauiisulangiwiaininnit 30 Faluamas

]

aada

n1stluda Aaziiamgnisaldenanadnesiy LWENLmeammImImIszm Y #d9H1uN15 Capacitation

eanfsananiugariilisnsesunsnauiusuazifunafimnzauneilunsazidnauiug fulyds

[

ingnlatneag ludnsndiuige (72.06%) (Wehner et al,, 1997) uaransieanulunatgviadnd
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duiivguluviussfeidune ogdlasluloy X way Y danuwanansludiuvesgusn lassasne way

'
a

vun Tngeadfilasluley X szdvurnuazdiuiuves DNA Tuginineadiilaslulen v feilnase
Anuanansalunisindeudinaznszuiunsiasunlawesdesiuwaduateaduansisiu (Paasch et
al., 2007) msfinavasdndrumegnluntsAnunibiuansnsfudenaufounssSoudniisvoznasiaiu
mendimadudatu mnfinsunameisalunsuaniendssdadoiieaeslifuadodndume
Y899n wiu1aziinanratelade Wy sUT1auaElaTIas19vetegd anmwinaeunslutenaon @13

ﬁwé"am81uszuuﬁuﬁuﬁ:LWﬂLﬁ8 wazA1 pH (Schulman and Karabinus, 2005; Paasch et al., 2007)

dyunan1Innay

nsAnuluASIdANwINaYRITTEL A WAL sNrdIN ST UdAlAe N1 TwTens ludanae33

1 ) 1 (%} a = [ = [~ [ o a

Ovsynch fadadIuLnAgN WaLeNIINSHANRRlUNSEUaUaN Y nsrdanandan sl udnlugluen
18.64+0.47 F2lue neudanisinieniinisiduda szeznainsuauieundinisidudain1endanis

'
1 I

witlgansdudn (ngui 1: 6-12 alus wasngudl 2 : 18-24 F9lu) Lufinasednsinisuausa (22.50
Lag 45.0% lunguil 1 uay 2 muady, P=0.08) uavdadiuine (1:1.25 wag 1:1 lunguil 1 uag 2
AUEISTU, P=0.84) 9819l5AML NSNAUTEUNTNueR 18-24 aendanseUonansanisidudaduds I

WS HaAngan N SHau e lulaueit 6-12

JDLAUDLUY

desnnlumnaassafai bildviinsinuinisisuwamesaaminadeniiiistuneluges
aen arsfavdsnelussuvduiuginele wazan pH meluszuuduiiusvesnszJenqunaassiily
TUsunsu Ovsynch satus audasfivaulafiagsinsdnenisedmuuansnadnanseldluouan
fautfdnsnisnaufnszrinangudl 1 ey 2 lunsfnwaadliuandeiunieadd wiuuldufingsi
2 eiinsnsuanAngsndnguil 1 (P=0.08) thastuugldinsmaudeslaonavienihnsdudade

a

1Usunsu Ovsynch A15¥iNT 18-24 Falusndenselouansornsiudaduids msznisnauifioluay

wilgnhilal¥91ege AaiunsiauigulaisnsNsHanRnAninagdIgantuuLaziiuUsEaNS AN

AsHAnLe

AnRNSSUUIZANA

vavauAnElduTIlunsAnwITeluasell i mihinnviludiieaudidonisiauiiey

wazwAlulagdinmueuuniy uazAudITouasinaiugdniuasnu Nlvanusiuile Hewde Tusuns
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WeMIFUITLG Anlgdniunmemans Pansalunine1de. InentnusuSyyiin,

PN TUUNTINGFE.

atiud SV, 2533, ANULANAVBIRER X wag Y Aun1sussendlglunsiviuame. 315673
WIAENT UMNINIVINBATAERNS 8(2-3):43-46.

Baruselli, P.S., E.L. Reis, M.O. Marques, L.F. Nasser and G.A. Bob. 2004. The use of hormonal
treatments to improve reproductive performance of anestrous beef cattle in tropical
climates. Animal Reproduction Science 82:479-486.

Campanile, G., G. Neglia, B. Gesparrini, G. Galieno, A. Prandi and R. DiBlo. 2005. Embryonic mortality
in buffaloes synchromized and mated by Al during the seasonal decline in reproductive
function. Theriogenology 63(8): 2334-2340.

Carvajal, G., C. Cuello, M. Ruiz, J.M. Vazquez, E.A. Martinez and J. Roca. 2004. Effect of
centrifugation before freezing on boar sperm cryosurvival. Journal of Andrology
25(3):389-396.

Cavestany, D., J. Cibils, A. Freire, A. Sastre and J. S. Stevenson. 2003. Evaluation of two different
oestrus-synchronisation methods with timed artificial insemination and
resynchronization of returns to oestrus in lactating Holstein cows. Animal Reproduction
Science 77(3-4):141-155.

Chaikhun, T., T. Tharasanit, J. Rattanatep, F. De Rensis and M. Techakumphu. 2010. Fertility of
swamp buffalo following the synchronization of ovulation by the sequential
administration of GnRH and PGF 2 alpha combined with fixed-timed artificial
insemination. Theriogenology 74(8):1371-1376.



21

Chenault, J.R., J.F. Boucher, KJ. Dame, J.A. Meyer and S.L. Wood-Follis. 2003. Intravaginal
Progesterone insert to synchronize return to estrus of previously inseminated dairy
cow. J. Dairy. Sci. 86(6):2039-2049.

De Araujo Berber, R.C., Madureira, E.H. and P.S. Baruselli. 2002. Comparison of two Ovsynch
protocols (GnRH versus LH) for fixed timed insemination in buffalo (bubalus bubalis).
Theriogenology. 57:1421-1430.

De Jarnette, J.M. and C.E. Marshall. 2003. Effects of pre-synchronization using combinations PGF2
and (or) GnRH on pregnancy rates of Ovsynch- and Cosynch-treated lactating Holstein
cows. Animal Reproduction Science 77(1-2):51-60.

De Rensis, F. and F. Lopez-Gatius. 2007. Protocols for synchronizing estrus and ovulation in
buffalo (Bubalus bubalis): a review. Theriogenology 67(2):209-216.

De Rensis, F., G. Ronci, P. Guarneri, B. Xuan Nguyen, G.A. Presicce, G.Huszenicza. and R.J.
Scaramuzzi. 2005. Conception rate after fixed time insemination following ovsynch
protocol with and without progesterone supplementatioin in cyclic and non-cyclic
Mediterranean Italian buffaloes (Bubalus bubalis). Theriogenology 63(7):1824-1831.

Foote, R.H. 1997. Sex ratios in dairy cattle under various conditions. Theriogenology 8(6): 349-
356.

Hunter, R. H. 2001. Histophysiology of the Fallopian tubes in relation to sperm binding, release,
and completion of capacitation. Italian Journal of Anatomy and Embryology 106(2):279-
289.

Kasimanickam, R., J. B. Hall, J. F. Currin. and W. D. Whittier. 2008. Sire effect on the pregnancy
outcome in beef cows synchronized with progesterone based Ovsynch and CO-Synch
protocols. Animal Reproduction Science 104(1):1-8.

Khalifa, E.I., M.E. Ahmed, A.M. Abdel-Gawad and O.A. El-Zelaky. 2010. The effect of insemination

timing on fertilization and embryo gender in Zaraibi goats. Egyptian Journal of Sheep

and Goat Sciences 5(1):271-281.

Kim, I. H., G. H. Suh and D. S. Son. 2003. A progesterone-based timed Al protocol more
effectively prevents premature estrus and incomplete luteal regression than an

Ovsynch protocol in lactating Holstein cows. Theriogenology 60(5):809-817.


https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Egyptian+Journal+of+Sheep+and+Goat+Sciences%22
https://www.cabdirect.org/cabdirect/search/?q=do%3a%22Egyptian+Journal+of+Sheep+and+Goat+Sciences%22

22

Martinez, F., M. Kaabia, F. Martinez-Pastorb, M. Alvareza, E. Anela, J.C. Boixoc, P. de Pazb and A.
Luis. 2004. Effect of the interval between estrus onset and artificial insemination on sex
ratio and fertility in cattle: a field study. Theriogenology 62(7):1264-1270.

Mondal, M., C. Rajkhowa and B. S. Prakash. 2006. Relationship of plasma estradiol-17p, total
estrogen, and progesterone to estrus behavior in mithun (Bos frontalis) cows. Hormones
and Behavior 49(5):626-633.

Neslia, G., B. Gasparrini, D. Palo, D. Rossella, R. Clemente, L. Zicarelli and G. Campanile. 2003.
Comparison of preganancy rates with two estrus synchronization protocols in Italian
Mediterranean buffalo cows. Theriogenology 60(1):125-133.

Orkun, D., U.N. Mustafa, A. Murat and B. Tayfur. 2007. The effect of artificial insemination timing
on the sex ratio of offspring and fertility in dairy cows. Turkish Journal of Veterinary &
Animal Sciences 31(1):21-24.

Paasch, U., S. Grunewald and H.l. Glander. 2007. Sperm selection in assisted reproductive
techniques. Reprod. Fertil. 65:515-525.

Paul, V. and B.S. Prakash. 2005. Efficacy of the Ovsynch protocol for synchronization of
ovulation and fixed-time artificial insemination in Murrah buffaloes (Bubalus bubalis).
Theriogenology 64(5):1049-1060.

Peters, M.\W. and J.R. Pursley. 2003. Timing of final GnRH of the Ovsynch protocol affects
ovulatory follicle size, subsequent luteal function, and fertility in dairy cows.
Theriogenology 60(6):1197-1204.

Presicce, G.A.,, E.M. Senatore, A. Bella, G. De Santis, V.L. Barile and G.J. De Mauro. 2004. Ovarian
follicular dynamics and hormonal profile in heifer and mixed-parity Mediterranean
ltalian buffaloes (Bubalus bubalis) following an estrus synchronization protocol.
Theriogenology 61(7-8):1343-1355.

Presicce, G.A., E.M. Senatore, G. De Santis and A. Bella. 2005. Follicle turnover and pregnancy
rate following estrus synchronization protocols in Mediterranean Italian buffaloes
(Bubalus bubalis). Reproduction in domestic animals 40(5):443-447.

Pursley, J.R., M.O. Mee and M.C. Wiltbank. 1995. Synchronization of ovulation in dairy cows using

PGF2QL , and GnRH. Theriogenology 44(7):915-923.



23

Rensis D., G. Ronci, P. Guarneri, B. Nguyen, G.A. Presicce, G. Huszenicza and R.J. Scaramuzzi.

2005. Conception rate after fixed time insemination following ovsynch protocol with
and without progesterone supplementatioin in cyclic and non-cyclic Mediterranean
ltalian buffaloes (Bubalus bubalis). Theriogenology 63(7):1824-1831.

Rohde, W., T. Porstman and G. Doner. 1973. Migration of Y-bearing human spermatozoa in
cervical mucus. Reproduction 33(1):167-169.

Rorie, R.W. 1999. Effect of timing of artificial insemination on sex ratio. Theriogenology
52(8):1273-1280.

Rossi, P., D. Vecchio, G. Neglia, R. Di Palo, B. Gasparrini, M.J. D'Occhio and G. Campanile. 2014. Seasonal
fluctuations in the response of Italian Mediterranean buffaloes to  synchronization of
ovulation and timed artificial insemination. Theriogenology 82(1):132-137.

Santos, M.H.B., C..LM. Gonzalez, F.Q.G. Bezerra, J.P. Neves, H.D. Reichenbach, P.F. Lima and M.A.L.
Oliveira. 2007. Sexing of Dorper sheep fetuses derived from natural mating and embryo
transfer by ultrasonography. Reproduction, Fertility and Development 19(2):366-369.

Schulman, J.D. and D. Karabinus. 2005. Scientific aspects of preconception gender selection.
Reproductive biomedicine online 10:111-115.

Thatcher, W.W., M. Drost, J.D. Savio, K.L. Macmillan, KW. Entwistle and E.J. Schimitt. 1993. New
clinical uses of GnRH and its analogues in cattle. Animal Reproduction Science 33(1-
4):27-49

Thatcher, W.W., K.L.. Macmillan, P.J. Hansen and M. Drost. 1989. Concepts for regulation of corpus
luteum function by the conceptus and ovarian follicles to improve fertility.
Theriogenology 31(1):149-164.

Thatcher, W.W., F. Moreira, J.E.P. Santos, R. Mattos, F.L. Lopez and S.M. Pancarci. 2001. Effects of
hormonal treatment on reproductive performance and embryo production. Theriogenology
55(1):75-89.

Wehner, G.R., C. Wood, A. Tague, D. Barker and H. Hubert. 1997. Efficiency of the ovate unit for estrus
detection and calf sex control in beef cows. Animal Reproduction Science 46(1-2):27-34.

Wolf, C.A., K.E. Brass, M.I.B. Rubin, S.E. Pozzobon, F.D. Mozzaquatro and F.D. De La Corte. 2008.
The effect of sperm selection by Percoll or swim-up on the sex ratio of in vitro

produced bovine embryos. Animal Reproduction (AR) 5(3):110-115.



24

Wolfenson, D., W.W. Thatcher, J.D. Savio, L. Badinga and M.C. Lucy. 1994. The effect of a GnRH
analogue on the dynamics of follicular development and synchromization of estrus in
lactating dairy cows. Theriogenology 42(4):633-644.

Xu, Z.Z., G.A. Verkerk, J.F. Mee, S.R. Morgan, B.A. Clark, C.R. Burke and L.J. Burton. 2000.
Progesterone and follicular changes in postpartum noncylic cows after treatment with
progesterone and estradiol or with progesterone, GnRH, PGF2 and estradiol.

Theriogenology 54(2):273-282.



25

navasgasluuen toa tevluaisazanglaenglsuuudenisiiunisanlylulaie

[

a N aa < 1 a ¢ LY, ‘{j fa'Ia‘V ¢ A e S o o S a3/
VYU QNWWﬂUQ@ ﬂ.ﬂq‘WGUQJ UBTIRAUY d0NUAE BULND Y UUN INDNEUNYE @Eﬁu YUNINTTAN

UNANEa

nsfnwiilinguszasalunsiSeuiisunavesnisnszaunisanlavaglulaenisldaesiuuen

9

[

l0a LevuuuUnAaznsldeesiuuen woa lewnaulumsazaslevnglsuuudadnuanidlunsnassziv
n1seengnsvesgesluuen wa evlienuubty msfnwilvhnsdnulusalades by
34 ¢ yimsuddlaeenidu 2 nguqaz 17 f vhmsndlenhnadudanaznsedunsanlilagnisaen
g0y luulUsaaineliun1evednasnlara ngosiluuled 18d LoYUUIATINTIUIY
200 fiadnguria 2 nau Tnendumueuiinisansesluusosluuien wa erd1uIu 6 ASuazngumnaDg
yhmsangesluuion woa evazangluasavaislasnglauuusiuou 2 A Sudanasnaufionsiuou 3
adslutudl 13 uay 14 ndsnsaenseiluu vhnmsdanseiuasdafufsoulutud 20 ndsnisaen
gosluu Juiintoyadiuiuvleadifia I1uiunelagiiioy I1uiuiisounasUseiliunn nMYeIRigau Ha
N1SANEINUTINa unnaesfA1ied sguauneadi@avusely (229+41.04 Tu) Weenin
nauAuAN (5.71+1.61 Tu) egiifedAnymieaia (p<0.05) fashiniurelagiisuuasdwiudiseu
fignafulfssvieiansnguasdanliunneiunaadd uinuidesazsausseuluszey blastocyst
(29.13+2.96%, p<0.05) & & ¢ degeneration (24.41+1.98%, p<0.05) ¥ ® 9N aq' UNAQ D
fiSwaumnningumUA (19.50:41.27% uag 9.20+0.62% muddu) sgnsiitioddynsada uenani]
Sefinnsanamziseuganmanasnsai luéednteududafiulile wuinlanldsusesluuen e
yluatsavarslasnglsuuu dFsuazvesdigaulusyes morula 1nN3A B (8.47+0.59%, p<0.05) kag
blastocyst Ltn$A B (45.76+2.53%, p<0.05) 41ANI1Aq UAIUA N (4.17+0.33% Uay 22.92+1.06%

o [

PNEIAY) pgiitudAneata detu MsnseRunsanidlaenisldaesiuwen wa wyluaisavansls

'
adaa

=~ & a a v | v o Y v I | | | a
gglsuuudaduisniivssansamlunisnsgdumsanliuagladnuudssunaranulaliunnsisegedl

v o w a A

JodAuNIsanALlatUTeusunUITUNR

o

[y

o
AdAey: nsnseAunsanlyvangly lewle sesluuen toa oy lagglsuuy

wwngilewide: 61(1)-0208-007

1/ o w A a v IS IS
drdnmelulagdinmnisudauadnd o.iles 2.Unusnil

7 gugiemalulagiininnisderndiseunaziwadduiugdnd 0. Untes 2.uATTvENN

3/ fa o I I I aa = ! =
AUIRYNITINFNTULASINALULALTINTINETITYT B.UNIABY A.8I8YT



26

Effect of follicle stimulating homnone (FSH) in 5% hyaluronan solution on superovulation in beef cattle

Vichayanee Pumpitakkul" Supapit Kanthawat" Sathapat Aimpo” Anon Thuangsanthia? Arun Chankrachang”
Abstract

The objective of this study was to assess the potential of a hyaluronan-based solution in enhancing
the efficacy of follicle stimulating hormone (FSH) compared to the conventional superovulation protocol,
which has the property of prolonging the activity of FSH. The study involved 34 beef cattle, randomly
divided into two groups of 17 each. The beef cattle were induced to ovulate by vaginal progesterone
administration and FSH injection, in a total volume of 200 milligram for both groups. The control group
received FSH hormone injections six times, while the experimental group received FSH hormone dissolved
in hyaluronan solution twice. The artificial insemination was performed three times on days 13 and 14
after hormone induction. Ultrasound examination was conducted, and embryos were flushed on day 20
after hormone induction. The data recorded included the number of follicles, the number of corpora
lutea, embryo count, and embryo quality assessment. The study revealed that the experimental group
had a significantly lower average number of follicles (2.29+1.04) compared to the control group (5.71+1.61).
Although there was no significant difference in the average number of corpora lutea and flushed embryos
between two groups, the experimental group showed a higher percentage of blastocyst (29.13+2.96%,
p<0.05) and degenerated embryos (24.41+1.98%, p<0.05) compared to the control group (19.54+1.27%
and 9.20+0.62%, respectively). Furthermore, when considering only high-quality embryos suitable for
transfer or cryopreservation, the beef cattle that received FSH in hyaluronan solution had a higher
percentage of grade B morula (8.47+0.59%, p<0.05) and grade B blastocyst (45.76+2.53%, p<0.05)
compared to the control group (4.17+0.33% and 22.92+1.06%, respectively), with statistical significance.
Therefore, utilizing FSH in hyaluronan solution is an effective method for superovulation, resulting in a
comparable number of collectable embryos to the conventional method.

Keywords: superovulation, beef cattle, follicle stimulating hormone, hyaluronan

Registered number: 61(1)-0208-007
Y Bureau of Biotechnology and Livestock Production, Muang, Pathum Thani
% Embryo Transfer Technology and Animal Germplasm Research Center, Pakchong, Nakorn Ratchasima

% Saraburi Biotechnology and Artificial Insemination Research Center, Keangkoi, Saraburi



27

AL
Uaqiu nmsdedaioludszmalveldvesrnituniu Jadunauainanusenisuilaala
WaneglulszimaniiudunadauTunauazidaunin dndugusiaafideinisusinalaiionmunings vin

[
v

Infinanlunissesiunasnanaulvigidedailelivmsgulunsifedaiomiig iy Wau13nn15iaes
WeiduordnaSusedunuuneges wdnsidesiondoanuiddsnisuasldinaluladmaininiie

daniiukandnunBeUu (@3, 2558) Msnaanasn1sérarindigeu (embryo transfer) luwmalulad

Ly

nanldedraunsvanguasdunumdrdglunsiudiuiuiagnszedaindiugnssudliginuninsly

(%
o [

JPULIATUAY aunTaansruznatunsUTul e veneiugdnl dwalvianunsandalailionian vy
av v 1 U A o 14 U 1 1 [BCY Y .. L% a
Aleunnin 1 dseUlngendenisérerindigeuguinifu (recipient) natee 7 laglunszuiunisugn

o w A

F9aUtY UTenaumeTunaudsa A n1siesauni@dli (donor) Ineniswdertlmannisidudauas

o

<3 Y 1 1Y A

FNSHANT BN NUUNITANAUA80UTN b waztimsautud il nTuwdlfsulussee unsay
(@inmaluladdinmnisudndadnd, 2556) Inglunmsmseuwilaiiaduwifaliiu manszquliiie

' . A < N o w ! a B s o A o
nsanlivaigly (superovulation) fetdunsyuiumsnidanudidgedade Ineiinguszasananiieri
TAansnaanazanlydwinuinninung dwaliiialanialunisujausuazlasissuniaunsailuéne
ntudSunaiunu (Mapletoft and Bo, 2014) gslutuneudanariagldsosiuulungulnuilalnstu

<

(gonadotropin hormone) lun1snsgs ulinisanlyddnuiuiauinduniiung gesluudsnaiiiu

[y

gosluulunguiulndfiadrsansesldaussdruvii (anterior pituitary) Uszneusie 2 soslauddny
laun gosluuten tod Loy (follicle-stimulating hormone; FSH) way go5luulea 1ot (luteinizing
hormone; LH) Imaaaﬂmﬁ%aaq%Qﬂﬂizéjﬂﬁﬁmmwa""qmﬂaaﬂmu% 10U 815 10 (gonadotropin-
releasing hormone; GnRH) @ 9a$199niwad Uszannvesauesdulalusiansda (hypothalamus) waz
nseulAAnn1sanlasaly (Millar, 2005)

Tunszuaunsuaniesulusyezisn dn1suigesluud @ 3 (equine chorionic gonadotropin;
eCG) wldlunszvaunsnsgdumsanlavarslulule lnssesluudinaniidiaiadinlunszuaidon
40 luanazanansanseglunszuadenliidunan 10 fu dwaliAnmsnszdusdlafionuunituni v
Tszuudeulivierie luladaund wagilinuninveadigoudilasuiinuainiianas (Murphy &
Martinuk, 1991) sioansléfinisuszendldeesTuu FSH dmunuiisoslan eCG iiovonszdulunis

as19readiAa LAgaINNISAN®IUBY Monniaux et al. (1983) nuinlaiinsnouduadnegasiuy FSH laa

& ' v s = = = P i A | o o
Juninnsidensiuy eCG 1Hosandaas w@inlunsslaidonyiduni Imumaqmﬂizmm 5 F2lu9



28

' r v
= Aa a o

(Demoustier et al,, 1988) ag1alsAn1y 1H9991n805luU FSH TA1A593InNdY denalilunszuiunis
nszAunsanlaviangludiulngfinnudndudedessiuu FSH Wmendaniiednuau 2 aswiodu 1u

1287 3-4 U FalualAlae lNAANUAS 8RR DL ILaLA Il T LS UIUNSTUTIAU TaeANuLATan

a

fdatululadly dwaliiAanisnevaussesedluuiiliauysaluasdnalunisdudininiudugeves
gosluu LH Tunszuaidon (LH surge) vibinisnseiunisanluulusgelifivszd@nsam (Hasler, 2003;
Stoebel & Moberg, 1982)
pouladuunfatunisihguaudfvesansazatgleeglsuuudunduivglunsuityviuas
diuszAnsnmlunszuaunmanssdunisanldlulale eeldinsldnuaudiveslsnglsuuuiiotions
UszAnsamniseongns vessesluy FSH lhurubedu il entwalunisansiuauadslunisia an
AUATEATDIER TTuN15TUTIAY anussukazUssndavatlunisauaudn lne leenglsuuuluans
Uszunnlndwesiitosaansléiniesssuni (biodegradable polymer) ﬁ@mauﬁaﬂﬁwaﬂﬁaﬁ’w‘j}alﬁamm
$19n1e leud Rmdauaznsegnesunarliannsadesaansldlasnszuiunisvesinenie Welfifusi
axangarannsatiedaszegnatlunsvantdesienld asfinaruluansifauaudfdunia awnso
avaneiuarduiléd Telarumnzalunisiunldifie mafiudszansnmmsassuresen Tnglaeng
Tsuuuazyhmihfindrouvasiniiu (depot matrix) azvinnisifvenliuazees 9 Uanudesseilususen
gnsldoenuluuinaids annsAnululauulsaaln TnawIeuifisusedureseasTuy FSH Tu
wandn wuiseiuvessesluu FSH lunanaunlifanuunnrsiulungulaiiléfusesluu FSH avanelu
0.5% legglauundiuiu 1 adsteumandaiouasndulauaiildsueoslun FSH S1uau 2 adaslatu
(Vieira et al,, 2016) msldfgasluu FSH naslulsnglsuuusdinandadudnisniifimnniaulalunis
dindsrAnsaimmsnsedunismnlavanslululauazaninsndisandiuiunsslunisingesluu FsH lu
nszvauMswsuuldalAlfileiisufunislsieesluu FSH sUuuUUNG

=

n1sAnw1ideluasliddingUuszasdlunisidieuiisunavasnisnsedunisantyvaieluly

fa o [

lavesignsldeesiuu FSH uuuunanldluaudifowmalulagdinmmsdedindigeunasivanduiug

)
d07 SwneUnves Jmdauasvdn waznisnsedunisaniulagldsesluu FSH nauluasazanglaeng
Tsuuu 5% lnewWSeuifisuimuuneadifa Suurelaguiienvusaly Suiudigeunidrunuld annm
v 1 o v 1 aa o £ =) [ [ & v & v v
YasigaularIumsauaunminansa e nrieududanulilalulaile delu nailaain
=2 L a ¢ 9 a N a a 1% O & '
nsAnwlagiivsslevdgeantumsimuinadatasiinlse@nsamnisdredindigeululaiile lnediey

1%

Tinsguunsnsgdunsanlavanglululaileiduldegnefivsednsnmungsvy dmaliduloniadlunis



29

lgfgeudnnuintuwaziinunmminzanlunisérenindigeu aunsaanauesentunsiuddula

wazeliAnauasaIndeR U UANuLNEY

gunsaluardsn1maaag

v

A0INNADY

ymsfnwluladammdesiuiu 34 filflorguszana 3-5 T fguamudouss Sanuauysal
Wus uardusedalvgnuiudiegedesy 167 dazuuus 19018 (body condition score; BCS)
o8 55974 2535 Fuamindaoy Tura9szning 350-500 Alansu Tused@lunisiduua dal
Tneiagldsunsnszdunisanlivansludssesluuuardafufseuniudosiaton 1 afs ¥uns
AndrgunazateneSasunIumulTUNTHaUNMYeINsNUAdRd vimsfnw o gudidemalulagdinim

o o

nsenepInMgeuLavlgaa U USEnd 9noUNYed JmiauATIIvENN

NSUUINGFUERINAREY

[
=

imsenululailomadediui 34 fndeduaudidomalulagBinmmsdedindigounas
& A o 6 & o ] [} % = o 1 1 ] v 1
waaduiugdnd snnelindes Sauiauassiadun ianasuudavuugusandu 2 nqu laun

[

nauAIvANgalasunsnseduliiAnnsanlanaglulagldeeslan FSH wuuunfmulusunsuvesauedide

walulagdinmnmsdrernfigeulazwadduiugdnd 91w 17 67 waznqunnasd@alasunsedunis

anlavanglulagldgasiuu FSH luansazaielaenglauuy 5% 1uiu 17 67
ABn15neaeg

o ° & W v '
1. NIsdEUNINTSIUUEALE 3ﬂ7§ﬂ5$(§!1~!ﬂq5(§lﬂ1’(ﬁﬂa1‘éﬂU

witlgahnsiludanaznsziunisanlunaneluleagldgeslun FSH Inefilusunsunsandusuly

[y

NAUATUANLAZNANNAADY il
NAUAIUAL
NUAIUAL

Iigasluy FSH (Folltropin®-V, Vetoquinol, Canada) USunauianaia 200 fadn3u wivensedunis
anlt Inedadmianaruileusnanevesla nasanligesluulusiaanelsuluuaen (CIDR-B®, InterAg,

New Zealand) Tuiudl 9, 10 waz 11 8afuas 2 A%e Wietuassas 12 Falus TuuSunm 2.5, 1.5, way 1



30

faddns (50, 30 wag 20 Tadnu) mua1du aalusunsuunivesaudidemaluladdininnisdreaing

1 = Y & o & o .
aauuaxwaaawwuqam ﬂﬂLLﬁﬂxﬂ,u Flgure 1.
Remove
CIDR-B (AM) Heat
FSH i
FSH FSH o o detection
1.0 (AM)/1.0 (PM _ Al-2 i
Insert 2.5 (AM)/2.5 1.5 (AM)/1.5 Al-1 Embryo collection
PG -
CIDR-B (PM) (PM) GnRH 5.0 Al-3 PG 2.0
2.0 (AM)/2.0 (PM)
| | | | |
| | ! | | |
D-0 D-11 D-12 D-13 D-14 D-20
u/s

Figure 1. Synchronization and superovulation program for embryo collection in the control group.
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Figure 2. Synchronization and superovulation program for embryo collection in the treatment group.
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Figure 3. Bar graph represents the number of detected follicles and corpora lutea of control

and treatment groups. Asterisk (¥) indicates statistical significance at p<0.05.
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Embryonic stages

Figure 4. Bar graph shows the percentage of collected embryos at each stage of the control and

treatment groups. Asterisk (¥) indicates statistical significance at p<0.05.
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Table 1. The percentage of transferable or freezable embryos, categorized by the stage and

grading for the control and treatment groups.

Percentage of transferrable or freezable embryos (mean+SE)
Embryonic stages and grading

Control group Treatment group
Morula
Grade A - 1.69+0.24
Grade B 4.17+0.33° 8.47+0.59°
Grade C - i
Early blastocyst
Grade A 4.17+0.33 6.78+0.56
Grade B 50.00+2.24° 18.64+1.32°
Grade C 4.17+0.49 -
Blastocyst
Grade A 12.50+0.70 15.25+0.87
Grade B 22.92+1.06° 45.76+2.53°
Grade C - 1.69+0.24
Expanded blastocyst
Grade A 2.08+0.24 1.69+0.24
Grade B - -
Grade C - .

2bindicate the statistical significance at p<0.05 between two groups.
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Effect of different thawing methods on semen characteristics and protein expression profile of bull
Sujira Thammawang! Vichayanee Pumpitakkul? Nitirath Theeyoung® Muksuda Ruangkree”
Abstract

This study aims to compare the quality of bull frozen semen after thawing at different
temperatures and to evaluate the quality of post-thawed semen at various incubation time points by
analyzing the sperm motility rate and protein expression patterns that change over incubation times.
The study utilized a total of 240 bull frozen semen samples, divided into three groups thawed at
temperatures of 30, 37, and 45°C for 30 seconds each. Additionally, post-thawed semen from each
group was incubated for 0, 10, 30, 60, 90, and 120 minutes. The quality of semen was analyzed using
CASA machine and the protein expression patterns were studied using SDS-PAGE technique.
Furthermore, the study examined the intensity level of MMP-1 proteins using gelatin zymography. The
results revealed that semen thawed at 45°C exhibited significantly higher percentages of motility and
ALH compared to the groups thawed at 30 and 37 °C (p<0.05). Moreover, incubating the post-thawed
semen for more than 60 minutes resulted in a significant decrease in the percentages of motility,
progressive motility, VAP, VCL and VSL (p<0.05). Significant changes were observed in the protein
expression patterns, particularly in a protein with a size of a 135 kDa protein in all groups (p<0.05).
Furthermore, a statistically significant decrease in a protein with a size of 48 kDa was observed when
the incubation time exceeded 30 minutes, especially in the group thawed at 45°C (p<0.05). The
appearance of this protein band was similar in size to the MMP-1 proteins found in semen. Further
investigation revealed a significant decrease in MMP-1 protein levels in post-thawed semen thawed at
45°C after an incubation period exceeding 30 minutes (p<0.05). Thus, this study is highly beneficial in
determining the appropriate temperature and duration for thawing frozen bull semen, leading to the
development of biological markers to indicate the quality of frozen semen, thereby enhancing the

breeding efficiency of cattle in Thailand in the future.

Keyword: semen thawing method, protein expression, semen quality

wunztJoulIvInig: 67(2)-0208-034

YSaraburi Artificial Insemination and Biotechnology Research Center, Kangkoi, Saraburi.
“Bureau of Biotechnology in Livestock Production, Muang Pathum Thani, Pathum Tani.
*Chiangmai Artificial Insemination and Biotechnology Research Center, Muang Chiangmai, Chiangmai.
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Table 1. The motility, velocity and kinetic parameters of thawed frozen semen samples under

various thawing temperature, ranging from 30, 37 and 45 °C.

Thawing temperature (mean+SD)

Parameters
30°C 37°C 45°C

Motility parameter
Motility (%) 47.79+6.10° 46.50+8.60° 50.42+5.37°
Progressive motility 17.76+5.16° 18.32+5.52° 18.78+4.13°
(%)
Slow (%) 15.09+0.93° 15.62+2.20° 17.52+1.20°
Static (%) 55.21+6.10° 53.50+8.60° 49.58+5.37°
Velocity parameter
VAP (%) 61.88+7.12° 61.03+6.66° 62.94+4.51°
VCL (%) 112.40+11.37° 94.88+10.45° 115.91+6.87°
VSL (%) 48.84+6.31° 47.90+5.57° 48.05+4.53°
WOB(%) 55.94+1.10° 55.44+0.84% 55.27+0.75"
Kinetic parameter
ALH (%) 6.00+0.35° 6.02+0.31° 6.39+0.16°
BCF (%) 25.65+2.06° 25.55+1.64° 20.89+1.69°
LIN (%) 44.76+1.64° 43.87+0.91° 42.61+1.13
STR (%) 78.01+1.21° 77.26+0.63° 75.33+1.01°
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azw03A1 BCF wag LIN fiszeznainsuusas 120 uniiduduly (p<0.05) uslinumnuunana1asening

o w

nauluAasay ALH way STR aglidedidgnisadanauansly Table 2.
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Table 2. The motility, velocity and kinetic parameters of thawed frozen semen samples under

various incubation time ranging from 0, 10, 30, 60, 90 and 120 °C.

Incubation time after thawing (min)

Parameters

0 10 30 60 90 120
Motility parameter
Motility (%) 5359+2.04%  52.95+2.34°  50.49+3.25° 47.44+399°  41.89+3.13  36.94+4.93
Progressive
motility (%) 22.21+0.97°  23.03+0.84°  21.38+0.80*° 17.95+1.77°  14.2440.95° 10.90+1.71
Slow (%) 17.90+1.19°  17.20+1.51°  16.04+1.84° 16.02+1.63° 14.90+0.92° 14.41+1.99"
Static (%) 46.2942.04°  47.0542.34°  49.51+3.25%° 52574399  58.11+3.13°  63.06+4.93°
Velocity parameter
VAP (%) 67.7+0.37°  66.52+41.72%  65.93+1.32%  61.80+0.53°  57.59+3.37°  52.39+2.84°
VCL (%) 124.29+0.35% 118.30+2.59%° 118.99+1.44° 112.95+6.96° 106.52+6.96° 98.67+5.49°
VSL (%) 52.79+0.687  52.76+2.38%  52.03+2.15°  47.94+0.72° 44.43+153°  39.65+0.95°
WOB(%) 55.66+0.22%  56.70+1.13°  55.9640.35° 55.47+0.24°  55.10+0.66°  50.40+0.69°
Kinetic parameter
ALH (%) 6.56+0.11°  6.1140.23° 6.21+0.08°  6.12+0.17%  597+0.46°  5.86+0.38°
BCF (%) 26.36+0.58% 27.55+1.17%°  26.47+0.66°  24.99+0.43°° 23.88+0.47° 22.94+0.40°
LIN (%) 43.48+0.64°° 4539+2.13°  44.44+0.98%° 4357+0.87%° 43.29+1.48%° 42.36+1.40°
STR (%) 76.4540.64°  77.84+2.08°  77.38+1.35° 76.64+1.29° 76.79+1.83"  76.08+2.01°
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Table 3. Analysis of motility of thawed semen samples across different time intervals (0-10, 10-

30, 30-60, 60-90 and 90-120 minutes) of incubation

Thawing temperature

Parameters

30°C 37°C 45°C
Differential motility changes during the time intervals of incubation (%)
0-10 min 2.54 1.64 2.70
10-30 min 5.19 8.57 0.18
30-60 min 9.57 2.97 577
60-90 min 6.50 17.45 10.63
90-120 min 10.85 18.28 7.03
Motility rate changes during the time intervals of incubation (%/min)
0-10 min 0.25 0.16 0.27
10-30 min 0.26 0.43 0.01
30-60 min 0.32 0.10 0.19
60-90 min 0.22 0.58 0.35
90-120 min 0.36 0.61 0.23
The incubation time
point of motility rate 120 min 90 min -
< 40%
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Figure 1. The protein expression pattern and intensity of semen samples, subjected to thawing
at 30°C for 30 seconds, followed by incubating at various time points (0, 10, 30, 60, 90 and 120
minutes). The protein bands and intensity are presented in A) SDS-polyacrylamide gel
electrophoresis and B) a bar chart. ®*¢ indicate the statistical significant difference at p<0.05

among various incubation times.
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Figure 2. The protein expression pattern and intensity of semen samples, subjected to thawing
at 37°C for 30 seconds, followed by incubating at various time points (0, 10, 30, 60, 90 and 120
minutes). The protein bands and intensity are presented in A) SDS-polyacrylamide gel
electrophoresis and B) a bar chart. *°¢ indicate the statistical significant difference at p<0.05

among various incubation times.
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Figure 3. The protein expression pattern and intensity of semen samples, subjected to thawing
at 45°C for 30 seconds, followed by incubating at various time points (0, 10, 30, 60, 90 and 120

minutes). The protein bands and intensity are presented in A) SDS-polyacrylamide gel

C

electrophoresis and B) a bar chart. ¢ indicate the statistical significant difference at p<0.05

among various incubation times.

wansnaaesiiuandifivinnisharmethidefigumgiieuasszazinalunisuimingefiune
sinaify denasaguuuunisuanteanveslusivluinge Tnsnusuuuureslusfufidanuunndisogng
Farou loun TusAuvunUszanmds wag 135 kDa Tnsuaulusiuauna 48 kDa iuwuneidaslngifes
furuiaveslusiu MMP-1 Sslusiuriindfinuduiusiunssuiunisdesaaelusiunasiinasions
WanuarRasuuUasgusvesiiogd laefins@nwineuviiiinudt nsusingueslusiulungs
MMPs Simsifgadesiunsidinuessnedd nszuiumsamn@mdu (Capacitation) uazdnsnisufaus
(Kim et al,, 2013) uona1n# nswuuavlsfuvuIn 135 kDa darulndiAssiudminluanaves
Heparin binding proteins %ﬂiﬂsauﬁﬁmmL?i&J'JSi’J’@ﬁUé’@i'}ms‘dﬁau%u,azmmﬁﬂ%ﬂq%ﬁqummmm

Yo3i70a3lunsdesiudunseiinainanuduannszuiunisududalige (Singh et al, 2019) g



63

Tusiusaesnguagnuanandosseznailumsvimidondsnsiazanefisvsznannuiu wansdlidu
Tsvevnamsimiaraneiuuiudwasensuanesnveslsiu deoradulusiudifiauddsie
AN muazmsiTinsenvesiioad ey msldiidevuiindinsiasansunsnauieslaliduiosig
sandaiian Sadutladeddyirtsanaunmreniitowssiivdnmnsuanialulald ogslsfin
msAniliannsassysiavedusiuiivnngldesnsiaiou asilffissssdusuuuanuioudiou
syumsuanseenvaslusiiuilasunlasviniy nmsanvmadusilefinddusiniu wu nsldmeaia
Liquid Chromatography-Mass Spectrometer (LC-MS/MS) agaagliauisansivsdavesldsiuain
Sfuresnsnozilu u3ensld westen blotting i elfueuAdnlunsszysiavesiusiunuuoui
Usingsialy

a

2.3 NMsfnwseaunswanieanvadlusiy MMP-1 luunielaiviazategumgll 45 ssmvaidealy

U
A ! v Y ad .

5582IATUNTULTLANFANSAUMETS Gelatin zymography

INKHANITANYIFULUUNITHENI00NVDLUTAUUY SDS-PAGE 919iu Tudag 19Uy af
o Ql' a = 1< a & 1 (Y 1 a N [
naganengungil 45 asAgatged LUuan 30 Wi idunqusiogNinunsilasullaivesszay
TUsfunvuaUszunns 48 kDa Liladszeianlun1suniIdonaIn1sinasa1eiunnaeiy §a9u1nves
LUsAunUsNguu SDS-PAGE TvunlnalAssiulusiy MMP-1 &ianuiientadiuauiidinsonadni
93 M3AnwldslauidegnuslunquasnauinIsageuisiuie Budunisusingueadiay
TUsAuIndulusiu MMP-1 @838 Gelatin zymography #aiduisianglunsmlusausiinnina1iain

nsdunansusnguesaulaniinainnsgesaaneiaaiuieguuLauLag

INANANISNAABIL NUIN LI 8NIA1SLUS JULN BUTEAUNITHENIBDNVDILUSAY MMP-1
Tuszezainisuuawanaaiunuid 1sau MMP-1 Tushegrsindenyinnisuudunan 60, 90 wag 120
W9l HsgAunisuanseanteslusiuanasegaiitedAgnisads (p<0.05) iWetUssuisuiuungenlila
INN5UN Fanan1snaaesiiininuaenndesiusukuuNIsLanIeanvaelusAuAnuUY SDS-PAGE Aauans
lu Figure 4. lngn15anasveslusiu MMP-1 dAuigidadlagnsaiuamn w1 anagn15naoui
YBIRIDAINANAY AIUY TTEELIRMINITVINaTaIeU LT ILTY dnalnensesiansuaniaanvedlushiu
MMP-1 uazdonndadfuaAuN MYl ioNanasog9tnan UideutudaniiunszuIunsviinisazans
wd3snsinluldnaienlussesiiaiiiign tiegieananudemevesdieginetaiavule

dy = = QI a = Y % s d‘ o = 1
woNIINY AITUNIANYIRLANTIRAMUFUNUTVDIN T UABUMUAIT 2AUYRILUTAY MMP-1 fianun I
no/ dy 1 I3 = dyc? a '3 1 QI 1 c’l’ qd‘ ) 9; dy
UnGoududs Havein sAnwiiaduseleviogegdunsuwaumginmunzaulunsiazaig e
LAEIEUTEEEAIMAINITINaTaeNazdadaun nYas LY eTAsunUas Ban3aInt N1sLansaen

yaslUsAudinslinuduiusdenmunnuesiiie wagausaimuisosenluadn1sAunieieamuny



64

[y

Tuanaseldlunisusdinuninigeluewian Fadianuddglunsisiuyseananmmessuuduiug

Tugslanardrgaienelaliufinunsnsgidedauslnegieddu

20000 5]

—
>
= 15004 [
wn
c
9
£ 1000+
c
o
@]
£ 500+
O—r—T T T T
S & S S S

Time of incubation
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The application of infrared thermometer to detect body surface and milk temperature for
early pregnancy diagnosis in dairy cattle
Vichayanee Pumpitakkul”  Korbsook Thongsodsaeng'  Jirapat Saksereechaikul”
Abstract

The early pregnancy diagnosis is a particularly crucial approach in improving reproductive
performance and reducing the days open in the herd. However, early pregnancy diagnosis requires skilled
personnel and expensive equipment. In this study, surface body temperature and milk temperature were
measured using an infrared thermometer to identify the measurement positions related to the core
temperature and assess early pregnancy. The experiment was conducted on 31 female cattle in the local
farm, located at Chonburi province. The core body temperature was measured at rectum via the
thermometer while the surface and milk temperature were determined using an infrared thermometer. The
temperature values of all area were recorded from day 1 to day 28 post-artificial insemination. We then
collected the milk samples on days 5, 10, 15, and 28 to analyse the levels of progesterone and pregnancy-
associated glycoproteins (PAGs). The study found a low positive correlation between milk temperature and
body core temperature, more than with surface temperature at different positions (r=0.38, p<0.05). In the
pregnant group, significant changes in body core temperature were observed between days 26-28 and in
milk temperature between days 14-16. These patterns of change were not observed in the non-pregnant
group. Additionally, significant decreases in body core temperature and milk temperature were found in
pregnant cows compared to non-pregnant cows on days 27 and 28, respectively. Furthermore, when
assessing the correlation coefficient values (r), changes in milk temperature on days 15 and 28 showed low
positive and moderate negative correlations, respectively, with pregnancy (=0.41 and r=-0.60, p<0.05).
Similar correlations were found with progesterone hormone levels and PAGs on day 28 at low levels (r=0.35
and r=0.47, respectively, p<0.05) with pregnancy. Therefore, temperature measurement is an alternative
method for assessing early pregnancy in dairy cows due to its simplicity, allowing farmers to perform it
independently. Measuring body core temperature using a rectal thermometer alongside milk temperature
using an infrared thermometer can initially assess early pregnancy in cows.

Keywords: early pregnancy diagnosis, dairy cattle, milk temperature, body surface temperature
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- msdngumgiituiaiianie imsinguvnilngldindesingumgiidunsnse Yagamnlidnu
4 suvids Toun shudhedis Wnadlasegd 13 fudhe) grudussiuing Yesgysnuineuas
paELEEnNANYITEY Svejdova et al. (2013) Yagmmgdisuau 3 asa siafunsas 5
it wazdumAinisgamgd 3 ade

- mstagamgiiviuy Smhuslaldvaonfufiegisuun 50 faddns vinisingumgilasld

o

4{' aa H v oA v = [ < a o a o
wwseeingaumgiidunsusalududlaiuiivdainnissaiudunat 1w dngumgiddiuiu 3

ATe MeuAiay 5 Wi wagA A Risguunll 3 A
nsnsraMsAsiasssezdulaen1sinuTunueesluulusanalsulaslusiu PAGs 3nsaagnauuy
lusieeufjufnis

Wudleg19wualauSuia 100adaastlutuq 0,5, 10, 15 wag 28 NAINISHAULA &Y
d' v a s XY ' H v A Y = o a
WenvinUTunugeTluuluseanalsy warlddiagrauiuniui 28 ndansnauisuiiansialusau
PAGs lngsiagaduuvianundzdwmageuiiviesljianisdinmalulagiinmnisdndednd Samin
Unusnil inusiusudedslineamgll -20 ssrwaduasunsyisdiunneaeunsiosfiinig tned
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msasaaiavimalunaamelsuluiegisius

prafaviunalusaanelsuludiegsdundiulutud 0,5 10, 15 way 28 ndenIs
wamﬁaué’wﬁmmaau Progesterone ELISA kit (5081PROG) (EuroProxima, Netherlands) ¥11n15tm3 e
fregreunnouniameaaevlasmdalufuludunesndlsnisuuiiuatiuim 2 faddnslu
g19t¥ou (water bath) figaungdi 45 ssrnwadea Wunan 1 Falus mindutianduimies (centrifuge)
finnaaseu 2,000 xg gaumadl 4 ssrmwaldea (unan 20 w7 gaemzdlaivlunasannass
ue 1.5 adansdmsuldnaaaunieid enzyme-linked immunoassay (ELISA) lagiassudlagnald
saanolsuNInIgIU (standard) Aflnuiduduressefluulusnamel sufluansnadu léud 0, 0.0625,
0.1250, 0.2500, 0.5000, 1.0000 k@ 5.0000 wrlundi/dadans Ay Tunms standard ¥ia 7 A
dutuaslunqunaasuuasTiuafiegaiun i 50 lulasdnsaddunqunaaeuiiivie iiuans
horseradish peroxidase Usuau 25 lulasang Lﬁaﬁmﬂﬁﬂuﬂaugmm (conjugate) TuufAsen Nty
WAuwouAUeR (antibody) Usuna 25 lulasang aslunguvaaau induainsm (substrate) Usunas 100
lulasans waziinansiflongnufAsen (stop solution) Usuas 100 lulasdng srunanismaaeuiiniiy
817AA Y 450 unluluAsAI81A3 89 microplate reader wazAUIUMIAITBBALNTANA ULAIZIER

(percentage of maximal absorbance) 31n&UN1S

AMsgANGuLaIeiiegs

J9YALNTAANTUNANEIAR = 100 X = » 0 —
Ansgandukaswesans standard fiavwdudu 0 wilunsu/faddns

4319n31Mum5514 (calibration curve) IngMuualiuny y LaAIT08aENITAANTULEIAIAAYDIATT

standard 919 7 A0 wagknu x wansusunaanuitturedlusaawelsuly standard Menuela
M . 1 [ o a aa 1 P Y o

31nLA389 microplate reader (Meiduuluniu/dadans) aiaun1sannswinsguieldmuLInm

Usunaeasiuuldsaamalsulusiiogsiuuiidinsa Juiinka

n1snsa9AUBI PAGs Tusiagau

pearinUsina PAGs Tusheshauaiiiulutuil 28 udsnsuaufieudegamagou IDEXX Milk
Pregnancy Test (IDEXX Laboratories, Inc., USA) @ 28tnAd A ELISA vin1s0Ltuna 18819 U U
AIATUANNAUIN (positive control) karfIAIUANKATY (negative control) Usuna 150 lulasdns asly
nannFeUTiiAdouLsasvauieuauRuafne PAGs (anti-PAGs capture antibody) Inifufiuueufied
#7idoq (biotinylated antibody) USunas 100 lulasdns aslurganagaey WnAouNA (horseradish
peroxidase) Uuau 100 lulasans wastAuduawnsn (TMB substrate) USunas 100 lulaséing ven
UfiSeviamuae stop solution U3un 100 Tulasans dunamsdsuduesiesndlumqunnaetlng

LLUSHUNTINUUSUIUVDY PAGS Tuf19e19 81UNANISNAZaUNAINUE1IAAY 450 UNLULLAST AELATDY
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spectrophotometer Aw3nuA1 S-N value Tufivegamagey IneAIwInaINAINITAANTULAIUDIRI 0L
WNaUMEAINIIANNAULEAIYEY negative control IRNNEIARY 450 wilulns (sample OD - negative

control OD) wazwlanan1snAaaunal

S-N value < 0.100 e laliawing (open)
S-N value > 0.250 nuens laRsviag (pregnant)
S-N value = 0.100-0.250 NUNeHe a9de AISYNITNRdUTIENAS R8T 5P

WL (recheck)

N13ATINTATDIA8LATDIBAN T IR UALNTE2INTIUN N NN

psaamssariadlunlannifeiniessansemdlutui 45 vdimananfiouuazdremsianiy
manmandnlutuil 60 ndmswaufisniiodudunsdaias Tufinuanismsanisieiesosusiianni
nstuiindaya
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ﬁ’uﬁﬂsﬁ’aaﬂamaﬂﬂﬁgwmﬁﬁwmsﬁﬂwﬁﬂmuﬁﬂﬁu 31 A78814 Imaﬂ’uﬁﬂ%gaﬂbﬂﬂmmiﬂ oA
918 Wava1a Ui evedla g dinianiisudn Qqu:ﬁﬁyuﬁa3'wa,asqquﬁu%mu
Tuag 2 afe Fauddudl 1 qudeTudl 28 ndamsnaniion warduiuguvginds (Fuasidu)
Vsunasosluulusaanelsuluiiogaiuuiiansaalusud 0,5 10, 15 way 28 ndanswauiey

USunad PAGs Tuse819tuUn iUl 28 MaInN1SNALLNgN WasNan1sAIANISHINoINgudunle3s9ansa

3 ¥ U % Ql' U =
YIIALALNNTAIIATIINNNNSATN L IUN 45 kay 60 NAINISHANLNEL

nsAATIEideyanieEin

[
a |

WATIENteYa1y duves gUMNKAUNANNI MY QUNNNNURLTINY (QuUniiAuTneas
USnadlasegil 13 dudie guvaliguiuniuing eamgivesgysnuineuargumgiinianduing)
pumgiiium UmnalusaamnelsuluiegsinuuiasUsinm PAGs Tusiegsinuslusuuuuadfgs
WITAULN UARIA1LAY +EIULTBIULLNMTEI (meansstandard deviation; SD) lWBuIfiBuAIMLANANS
yosteyamluvanguuszansfilddnu ldun enguazadiuvies sedvsesluu PAGs Usunmseslanly
swawelsulufegraiuniifuiedidlutud o, 5, 10, 15 uay 28 wdinsuauion uazseduseiluu
PAGs Tiiushoendlutudl 28 serinaulafideriosuaglifeies #1635 unpaired t-test

uenINi yhmsisuiisuridsenmgiiununanssiang qmmﬁ‘ﬁuﬂaénmaﬁﬁnmﬁwm6]
warguunithuuiiiviegasevinetudl 1 etuil 28 ndsnsuanonuaraiedgumgiilusasfu
sewinangulafideiosuarlidwioslundasdaana1dae35 two-way repeated measure ANOVA uae

Wiguiiguanuuaneeusazevastaya (post-hoc analysis) meld Sidak's method $auifun1smiAIm
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uwanssetgungilidleweuiisuivaamgiiluiuneunin lnsauwanssed1eildedAgvieaifay

) v v 1

s nilensdsunlasvesgungiiiisuiuiuneuniinannndl 2 winvesan standard error (SE) M1

a £ v v 6

3Bn13909 Gil et al. (2001) enduUszAvsavduius () sswisandgumnivhuy Aiadsgumngd
funseneiiiauassumis uarAadogamgiununanaienienaustuil 1-28 vdsnsnaufion ua
A 1 sErmaN IR BusuR s San s duarnIsE e gamndivnananandn 1
LﬂﬁauLLanqﬁumﬁmqmwwﬁ’ﬂLﬁam%mﬁwﬁ’ui’uﬁawﬁw qquﬁﬁmm ﬂ’]iLUSEJiJLL“UﬁQQﬂJMQﬁ
ihumdlowFeudisuiuiudeundh UTinueeslinlusnanelsu uazssdures PAGs lutul 5, 10, 15
WAz 28 NAINIINANLTIBL A7 Spearman’s rank correlation LagNaITAUIANULANANDYTTBEAY
VNEBAT p<0.05 NSUUTNATZAUAMUANTUSU09AT 1 §1983901UN15AN¥1V8Y Mukaka (2012) Tag
wiau liflnrmidistusiu (1=0-0.3) Amnuduiudsedus (1=0.3-0.5) Anuduiussyfuuiunans (r=0.5-

0.7) AuduUssEAUge (r=0.7-0.9) WagAuduiusszAuawn (r=0.9-1.0)
NaN1MAARILAT I

Foyauszvnslafivhnisdnuuazansasianisnateaneiesufifnisdaenisiassdulusiu PAGs
uazszAuluswamalsuludatnaiuy

nndoyariluredaiamuaiiiisinlasimsifediuauidu 31 & wuiiladengiade (+SD)
0.1+12 3 uardidrdurionaded 2.8+1.0 (Table 1) Tnsidansiabusunsiaviosieissansnduas
Fransramanaandnlutudl 45 uar 60 ndsmisuamfounudn Tladeviosdiuausiedu 5 &
Amdufosas 16.13 uarlalideiosisdu 26 MAndudesas 83.87 ulsiegseandu 2 nguaiy
uansnsRBusunmsnavios Iiud nauladsviosuaznguladilsidaios

Table 1 Demographic profile of cows used in this study comparing between pregnant and non-

pregnant groups (mean+SD).

Parameters Pregnant Non-pregnant p-value
group group
Number (heads) 5(16.13%) 26 (83.87%) -
Age (years) 4.3+1.2 4.1+1.2 0.16
Number of parity 4.3+0.8 2.8+1.0 0.32
S-N value of PAGs test at day 28 post Al 0.82+0.48 0.03+0.06 <0.001

Progesterone level at day 28 post Al (ng/mL) 1.44+0.21 0.91+0.11 0.04
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deiasantungulalineies wuitlaiengede 4.1+1.2 YuasliAduainuyiodn 2.8+1.0 du
nqulansvios lallengiady 4.3x1.2 U uazildafisd1durien 4.3+0.8 Fadeyailuvedlaiaasnguly

[y a

wanAsiueg1alivedRnsEna wansliiuinussansiaadenidunlulassnsidelufinanuuaneng
L% dy a a L% 0.911 v v a va v L3
AU UBNAINT 1NHANIINII9TTaden196 s asluesdudanisineldseay PAGs
£y} 1 9; d' I3 [ d‘ [ a 1 dlgj v a d' 1 1
nFregaduNivluiun 28 vaanisnauiisy lunqulafideissdidnade SN value gan3ng
Tanldasnnsegrefidudny (p<0.05) Tnedianyiniyu 0.82+0.48 wag 0.03+0.06 ANaIHU 1191 wuala
NNAINHTEAU PAGs Us7109919¢ 1ASUN1995998U1I1099199939491NN1588R T8I LAL A 1ATITN
LY 3 = ng Y & 1 [y} Y} 1 g YA a (v gj ¥
PNSAUNVINUA INKNANSANEIRLARILAAUINTEAU PAGS U819t ULaNunsaly g3 tadun15A9via9
v YR Y] ~ P A 1 | ) D O v
szerauluiui 28 ndminmanauiieulauavirgaiuegietnulundusarios
N1995297A5aulUSAU PAGs dotdund sludsnisnsianisdarionazaiuisalduseuiiu
UszAnsamnisuauiieslulale (Barbato et al, 2022) tipsaingasluudendngnduasizianigad
nsolwuaad (trophoblast) Msvliafladeaiien (mononucleated trophoblast) wazyfinfivindear
(binucleated trophoblast) (Touzard et al., 2013) Tngnuniswandoantauinlugu epithelial cell ¥4
snludaifuasiunislula (Green et al., 2000) 91AN15ANWIYDS Romano and Larson (2010) 51841U
N15MIIANITHINDIA8NTIATEAU PAGs Tutuil 28 nasnisuauiisuinnullun1snsianisaasiag
(sensitivity) @ 96795 say 93.9 wazdA11uTN1 e (specificity) Soeay 955 ag13lsf nny
Tuns@inufinuinfilafingin PAGs waglvinailu recheck Shunwiisdu 4 67 Fadle1 SN value oglugas
5817149 0.162-0.243 Aawduanads S-N value 0.20+0.04 kel 9n5I8UTUNIIAINB9928N15 1T anI
F1IRLATAIINTIINNNIIUTNREIMUILRYiBs Fsanuadnaneiadunauiannsiinnisgaydess
goulurieszeriureimInwies lniinsusngresusiunaiaansnd uuduidadivsunalidgaunn
o (Ricai et al., 2015) AIUUNANITHTIVNTFHNDIR8IUSAY PAGs TuTui 28 naenskasioy faudlay
& adaa ° a \ | Y] o v Y aa %
Juisndanuhiasaudinieiigs wisnaldansaldlunstudunisiaiesngisimesla

A a v Y ] oA ‘NI
LN@WQ"IﬁmqLLUQIUNT@Q?S@U@@ﬁNUIﬂiL'ﬂ]aL@@Iiu W"U’J’W]Qa@flﬂaqllllzﬂLL‘U‘UﬂqiLUaﬂuLLUa@U@Q

1o a

sefvsesluundnendstu Taglutudl 0 Anadvsesluuasddhanuarariiiuiutuios quaraeaeluiud
15 ndan1suamien nduszdusesluuszannasludud 28 uaswuATHLANE 19
o i dsdrdglutudl 28 szuinengud siosuazlad e (p<0.05) (Figure 1) Taelutuil 28
Tnfidsrioafisedurosluuaioeyil 1.44+0.21 wilunu/fadans Fegenirseduseslunluladilideios

1Y

(0.91+0.11 wlunsu/taaans) sgeliuudfgy (p<0.05)
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Figure 1 Bar graph shows the level of milk progesterone between pregnant and non-pregnant

groups on day 0, 5, 10, 15, and 28 after artificial insemination.
* indicates p<0.05 compared to day 0 within the same group

Y indicates p<0.05 compared to day 5 within the same group

¢ indicates p<0.05 compared to day 10 within the same group

¢ indicates p<0.05 compared to day 15 within the same group

A indicates p<0.05 compared to non-pregnant group on the same day

dassuiiisusgaugesiuulusaawelsunislungy Minglunquladvisawaslinies sy
gosluwludud 5, 10, 15 uaz 28 azdAgendnTud 0 eg19dded 1Ay (p<0.05) og1alsfiniy

[y

Tuﬂa;uiﬂﬁhjéjaﬁaq sesugeslunlutuil 28 avanasniniuil 15 egrefiduddy (p<0.05) Felanuadny
uanasiflungulafideres Ineszduvesseslunlsnamelsutuinalnenssienszuaunisnaiouas
§asIn1swaNAn (Omontese et al, 2020) TnsansnsamuinlafinaninazilsefusosTuuganinlafinalyl
Aaldwausidns 7 Sundsnswauiiion uenani sedusesluulsnamelsufiansadlutaeiudl 19-24
wEImMsHaNienaranunsolivinenslidaiedulald Tnefidanuuiusandudesay 95 (O’Connor,
1998) ¥4l Tumsfnuil awFuiunuunninsesssiusesiuusenitngulasavioatulifaiodutud
28 ndamsuaiion wagBuiiunsanasvesszdusesluulutieiuil 28 egiiduddymaaddlungula

MY v = < A = P 13 a o LAY v 1 Y
nlaifaneg GZN’E]’H]L‘Uuwall’]ﬁ]’lﬂ‘U'iS‘U’]ﬂiﬂiﬁUﬂﬂﬁﬁﬂw’mm%uﬁﬂLﬁﬂLLa8M%WUUUIﬂIUﬂQ3JWG]\WlBQvLJJ3J’]ﬂ‘LJﬂ

NSUSEUTBUAIUMATNIUNATY QaunaRUIUNLAzaMNYRNURIT1 9N BRI Tundulans

ewazlineios uazAnwianudunusiisuivaumaiununans

1%
a ! o

MTIngUN)HLNUNA19NNY B iU LLazqmmﬁﬁumiNmammu 4 fuwnus lawn

AUTIEIRY FIAULIUEY Yae3rautIeuazANnuefauiiun 1-28 naansnauiieslunay
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' o ' a

Tesiaviowuarlierios (Table 2) nansfnwmut dewSeudisussninguisiosuaslidaios dade

paunpTlunneumislifauunndstusgiedifoddymisadn nsléaiaisvesgumgifudtui 1-28

wdnswaniion Sdlifiusyavsamannnelunisuenanuusnsesewindadosalifodls

Table 2 The average temperatures of pregnant and non-pregnant groups from day 1-28 post
artificial insemination, measured at six different areas (rectum, milk, left body at rib 13",

left udder, left ear canal, and left eye) (mean+SD).

Area of temperature measurement

Groups Left body Left ear
Rectum Milk . Left udder Left eye
(Rib 13™) canal
Pregnant 38.36+0.19° 37.30+0.57°  36.83+0.16° 36.95+0.29°  36.64+0.18°  36.89+0.19°

Non-pregnant — 38.44+0.09" 37.19+0.42°  36.83+0.09"  37.03+0.11° 36.57+0.08°"  36.82+0.09™

a.b.c.d pifferent letters in the same column and row indicate significant differences between groups
at the p < 0.05.
dearsannelungu wuinislunauladsisauwazlinwiss gaumgiidaniminsninasdengs

fan esndunsingamgiununaisnislusianiswazidninaandwindsunieusnioanii

a |

dunidedu wazgamngduiunazidugamgdndeisesaw Wnslungulafilidwies gumgiuiuy

[ '
a 1 =

srlifanuwandsegraitedAyivaunginuiisaniefinluiunisdu wilungulanviseasny
ANULANA1YRsRMTin eI sug U UMWl IR ag sl Ay (p<0.05)

domanuduiusseninaaveumn it inmieinIedingamngiduns s Aadgamgil

[y

WU 4 duvisnianelaTesingumgiaunsise uazARayauniununa19s19n1831NNTIaNIe

[

v v a & a Y o a £ o o & . | aa
ntinalgmesluiiinesyiausenlagldrduussansanduius () (Figure 2) wuin gaumgdninain
° T Y = YRR AN, Y a ' = | a !
AuvdsilnglAseiu sxllanuduiusegluszduiunanadauin @nndi 0.5 Fulv) Wi gumgiisening
ANAMATYDITY (1 = 0.73, p<0.05) WAXQUNNTENINILATULLALAUTNARNIUTINTLATY (r = 0.54,
p<0.05) wanani gaumgiiuieamuiiinglasedadanudiusivgamngiinimitazaangiivesy

6 1

agaun taedian ridu 0.74 uaz 0.77 auaau Inenisingaumgiilunngszlieuduiusiuegadl

Y [

HydAgy (p<0.05)
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Figure 2 The Spearman correlation coefficient (r) of the averages of rectal temperature, milk
temperature and surface temperature, measured at 4 areas (left body at rib13, left

udder, left ear canal and left eye) from day 1 - 28 after artificial insemination.

* indicates correlation values with a p-value<0.05. and the level of correlation was categorized as
follows: negligible (r=0-0.3), low (r=0.3-0.5), moderate (r=0.5-0.7), high (r=0.7-0.9) and very high
(r=0.9-1.0) correlation.

el Weusuluszauanuduiussznineamginimsnindadusunianasgiulunisia

a ]

QaUnNILNUNANTIINERvMNTIUILL WuIden r unfiaallaWieuiunsingamginuiisanigly
Audsdue) laedinpnuduiusluszausiaauan (r=0.38, p<0.05) (Figure 2) Iaaiin1sAnwnaumni

Wutui seeuanuduiusvesguvgiununaaiismenimsdnuazguvgduiug usden
AuduiuslussAugadauan (r=0.87) (West et al,, 2003) aealsfin mLa?{aqmwgﬁﬁuﬂaﬁ'Nmaﬁi’m
feniesingumgdsunsnsalunsfnud fnsldanedsenmgdlndifestuonmadununarsnnniy
NN5ANYI16 U (Berry et al., 2003; Venjakob et al., 2016; Carvalho et al., 2019; Shu et al., 2022) o
AmnuuAnAsvesemgifnldlunsaznsfnworadunainaindadsdun wu aruunndavesaniud

o =

Beadnd anmgieniAvedusasiunnvins@nwiiazanuaseaiiniulaluraeiinsingamgd
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(Crump et al,, 2022) iy ulihanuduiusvetgumgininniiuswaznminazialigeann

Y

untun1sfinwasell widemelinnuduiusluluinuaziinngiaadioTouiisun1singumgdnui-

Y 9 9
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a s o U

snefiwridue lunsfinuidddldaamgivuunndudndadenidunsmeanuduiusiunisn

viodlula SafugumiiunuNa1a319NIY

14
o

n1sAneIN1silasuLUasasgmgiiununatesIneidantmsdnuazaugiviuslungulans
4 Igs t%4
Viosuazlinavia

[ '
Y v a

msAnusukuumMsvasuuUasresgumiiluidaziu (temperature dynamics) Aausiui 1-

28 vidansuaiiey sauandly Figure 3 namsAnwInudn naulanawesaglinusuuuuvegum) i

Y

= Y v 1 Y] | o oA Y] ~ | | | o oo
LUaSULLUaQT\nﬂUUﬂauwuqaﬁnqsﬁﬂLQUIUGU']Q§5W'J’N'JUV] 1-25 AaN1THALLVIEU LL@IU%?Qi%‘V]’J’N’J‘UV} 26-

28 ENUNISIUSN guwUasveds a0 atvgunuduneundiuinniisegas 0.5

Tngludui 27 asnunisanasvesgumgiillewisuiuiuil 26 eg1eilidedAty (p<0.05) lnvanassosas

v
=< a

0.64 (0.2 sy waidea) uarluiui 28 ssnunsiintuvesgaugiilewisuduiun 27 Anduseua

ee

'
v o w =

0.82 (0.3 samwadea) drulunquintliswies aglununiswivuwlasvesgumngiiegaditodAmydl

©

WU UAUTUADUNTNLAY SIUNIUBIITUN 26-28 NaanN1SHaALL AL

won3Nil Llevin1swWTeuiieug g wnuUNa19T19N1858nINa UA i ouazlin e

U a [} a v ] v aa £ d' v =
ENUAIULANA19YDIGUNNU Y NN UYAIAYNIFDf (p<0.05) Tuduil 27 vdswauisy lagla

= IS

lyifpsasiionmniiiade 38.52+0.09 warlamanosasionmniiiade 38.07+0.10 29A AT oANINA1AU

3 Y] 1 Y

(Figure 3A) 8 13lsi a1y n15anadvesg unnTununales1enteagludud 27 vdenis

v
v

nauienlulansviosnnuluasell dildmesisnsaulsinglunisfinwineuni unaiunsanulanisanas
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Figure 3 Temperature dynamics of non-pregnant and pregnant groups throughout 28 days after
artificial insemination, recorded from (A) rectum and (B) collected milk. Data are
represented as mean+S.E.

A indicates temperature changing more than two times of S.E. from the previous day (p<0.05)

* indicates p<0.05 comparing between pregnant and non-pregnant groups on the same day after

artificial insemination.
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Figure 4 Heat map illustrates the Spearman’s correlation coefficient (r) between the rectal
temperature, changes in rectal temperature, milk temperature, changes in milk
temperature, progesterone level and the pregnancy result of the cows on (A) day 5

and (B) day 10 post artificial insemination.
* indicates correlation values with a p-value < 0.05 and the level of correlation was categorized as
follows: negligible (r=0-0.3), low (r=0.3-0.5), moderate (r=0.5-0.7), high (r=0.7-0.9) and very high
(r=0.9-1.0) correlation.
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§ 9 oq (p>0.05) (Figure 4A Way Figure 4B) WANUAIMNEUWUS T2AUUIUNAIULTIUINTENTI9NNS
WasuwlasgamgiununatsiifanmnsmindleieuisuiuTudeumiuazgumnfiiiuuedis

HlpdAyneanaluiun 10 wdinswauiien (=0.54, p<0.05)
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Figure 5 Heat map illustrates the Spearman’s correlation coefficient (r) between the rectal

temperature, changes in rectal temperature, milk temperature, changes in milk

temperature, progesterone level, pregnancy-associated glycoproteins level and the

pregnancy result of the cows on (A) day 15 and (B) day 28 post artificial insemination.

* indicates correlation values with a p-value < 0.05, and The level of correlation was categorized as

follows: negligible (r=0-0.3), low (r=0.3-0.5), moderate (r=0.5-0.7), high (r=0.7-0.9) and very high (r=0.9-

1.0) correlation.



87

Tufuil 15 W*ud’mamié?qﬁaqﬁﬂmué’uﬁuﬁ’izﬁuﬁwL%amﬂﬁuqmmﬁﬁmuﬁm?{auwaqLﬁa
Wisudisuiuunewnmiessiiteddamneada (r=0.41, p<0.05) (Figure 5A) aanndosiunanisAnuiil
wanslu Figure 38 M3fnwiisuandiifuinisudsunlasesgamaithuslutud 15 Waifsuiuiy
Aeunhiiaudiiusunanisneriosuazaninsolfiduadoslonisumssadiunsiaiossvezsulula
16 wenanl Tutuil 28 wdsmsnaufeunuinanisdefesdauduiussedudunaadauiugumad
Wl (r=-0.60, p<0.05) wardAudunussyauadauintuseaugesluulusiaanelsu (r=0.35,

o w

p<0.05) azszaulusiu PAGs (r=0.47, p<0.05) ag1slitiadAgyneana (Figure 5B)

Fau nrsnwduandliiiud nsnsatasedusesTuulusiaanolsunazlusiu PAGs
Tuudl 28 ansaldlumsussidunmsdaiosd venand nsamuianinudsunamesgumgius
Tufudi 14 - 16 SaAuMIUABULUARsgAmaTununansluiuil 26 - 28 awnsalfifudnisniduns
Ussdiumssaiessrogiululalfiguiu Tnsnnmsfnmdeuindnindlelaldsunsuaniouudamed
nalneoas19n1eLi enouaunIuazsasTunisd aenfdad uluule lagdnisndeans
?iaé’mawﬁmwaaamnmauﬁmﬁm%m (prostaglandin E2; PGE2) Tunszuaidenvesmiiledingoulsing
oy n1olunngn (Thatcher et al, 1984; Lemley et al, 2021) 4 9a154 88 nLaus ana 17

= L%

fnuantAliiinnsiud uresgaumgiivieviliinenisld (pyrogen) (Vane, 1971) dawalinunis

9

Wi guwUasvesgamngidununalsseneuavg v duiuslunguladsesls uenainid PGE2

LY [y ]

adunumlunisnaszuugiiauiuvessianigwdla (immunosuppression) ladneaey F99z97880n13
nszvuMsUfiasisouiindeuinunglnsangn (embryo rejection) shlvishsauinnsilaffiaysal
wazanunsnsaviowialUld (Tomaszewska and Przekop, 1997) aendlsfiniu manunisanasosgumni
isluduil 28 wdmssauieslunisinui dauaenndestunisanaswesgungiununalssnane
Tulasaies nsnvifisfiuiiomeanuduiusveonisusnguessnlugisafinansonsidsuudas
vosgamgdl Fsdimmnhaulafletasesuisnalimsaisieniifsndedlifiaudmauinndsdu el ns
AT eosUURNTIU i 1y nInseszdusesluulusaanelsules Mieseiuuas PAGS Tu
fregsiusannsavhaugiutunisiagumgfisumeduasuuuadld Weldmsussdunsdaios

S28AUTAMULLUEUINTITU



88

dyunan1Innay

¥
a

1. n13Tngama i uias19n107 sunu a9 ld T audusius fug umg dununans
Tasgaumgdiuudanuduiusduguma fununarsnnfiaad el suifisudusium sl uiag g
Tnordunnuduiuslusefus

2. lungulasiaios aznunsdsuudasesgamgiiununansiiamanaviinluiuil 26-28uas

gaumgiuunluiui 14-16 WeowSeuiisuiviunsuni leglulaiilidwissglinuguwuunisivdeu

Y

Y939 dnana1y uenanil WeTeuisusenindlanwisauazlinwissznuingumgisenieuas

(% '
v Y

dunveddadwieraranaeraiteddaluiuil 27 uaz 28 audu
3. Wummé’uﬂ’uﬁ‘izﬁw‘?wmmiLU?{auLLanmqmmﬁﬁmﬂui’uﬁ' 15 uagAuduiusseau
Urunanavesn1sanasvesgungduiusluiui 28 vdantsuauioudenisdaias denisdarios
finnuduiudsedusfusesusesluulusaamelsuuayseiulusiiu PAGs Tufufl 28 wury
fardu miw?{EJuLLanaaqmmﬁununmaiwmm’wﬁ’ummﬂﬁauuﬂawmqmmﬁugmu

Jeaunsathunlddusesinildunisuseiiunisaaiesnessezaululale
v
YDLEUD UL

= & 8 o a a ] a %
n1sAnwidilunisussendldnisldounuasvesgungiununaieseniguazgungiuiuy

Tunsusnisaarioslula agdlsfinn aruduiusszninansuasuulaesgungiidewinurise
mssaasdaduanuduiuslussaunldgannin Tunisldusslevidlununddinsdndudeddisgudu
NI 09BUTImE Aatiy WelinansAnwdanuanysaluingady arsinmmsiainseaugesiuy
a a i a a | & a A o | & a
duNdwadiansidsuluasvesguvgil W gosluy PGE2 vieansdedniaunie uenani Adsd
nsAnwRLALAgIiuANNduTusYeINITanaIveguug s N ekar g ualuY e Tun 28 vidd
NIINANLTBNINNAINADAAGDINUATEUIUNITATNINUTONTZUIUN TR B UL AT TINeD U Tu
| ' A | g v = D o s = Lo o ' < SO
JaevadlAianavauInan1sAiaans okl 98 TunsAnwddarwiusiegavunaantaslaffg
990 N1UIUUBY N15ANBIAS INBLUTIAITYINISANBIIUA R INAABIN 3 I1UIUNINTY

Wi lNANSNARBIT AN ULNUENNINTITU
ARRNSSUUSZAA

NNAMEHITEVDVOUNTEAMROIUIENNT dnunnd dmutauazidminiusedaudidenisnay
Wignwagimalulagd¥dininvaus snneviuds dmdnways sounwnuasnsy i gadaunluiui
Uadndwn 2 NYrelimnusuaszilunisdiiudiegiauagsiulisanuagninnaonn1svinive

[J £4 = O o & ' 3
ilvnsAinuluassildnsaqamudiusyacd



89

LNE15D19D9

nsuUAdnd. 2565 Fununuasnskazlauy 1e3amdn U 2565. [Available onlinel:
https://ict.dld.go.th/webnew/images/stories/stat_ web/yearly/2565/province/T3-1-Dairy.pdf.

Albaaj, A., J. Durocher, S. J. LeBlanc and S. Dufour. 2022. Meta-analysis of the incidence of
pregnancy losses in dairy cows at different stages to 90 days of gestation. JDS commun, 4(2):
144-148.

Barbato, O, L. Menchetti, G. Brecchia and V. L. Barile. 2022. Using pregnancy-associated
glycoproteins (PAGs) to improve reproductive management: from dairy cows to other dairy
livestock. Animals (Basel), 12(16): 2033.

Berry, R. J., A. D. Kennedy, T. Shannon, B. L. Kyle and A. L. Schaefer. 2003. Daily variation in the
udder surface temperature of dairy cows measured by infrared thermography: Potential for
mastitis detection. Can J Anim Sci, 83: 687-693.

Bewley, J. M., M. E. Einstein, M. W. Grott and M. M. Schutz. 2008. Comparison of reticular and
rectal core body temperatures in lactating dairy cows. Journal of dairy science, 91(12): 4661-
4672.

Carvalho, C,, S. Cordeiro, F. Christian, R. Ribeiro, R. Mendes, C. Dulcinéia, G. Fernandes, D.
Felicidade and G. Magalhdes. 2019. Using infrared thermography to measure the body
surface temperature of crossbred cows and calves in the semi-arid region of Minas Gerais,
Brazil. J Anim Behav Biometeorol, 7: 132-136.

Crump, A, K. Jenkins, E. J. Bethell, C. P. Ferris and G. Arnott. 2022. Pasture access and eye
temperature in dairy cows. J Appl Anim Welf Sci. 13: 1-9.

Davenport, K. M., M. S. Ortega, G. A. Johnson, H. Seo and T. E. Spencer. 2023. Implantation and
placentation in ruminants. animal, 17, 100796.

Ghaidan, M. T., O. |. Dana and H. O. Dyary. 2019. Accuracy of bovine pregnancy-associated
glycoproteins (bPAGs) in the diagnosis of pregnancy: A comparative study of three pregnancy
diagnostic methods. Pol J Vet Sci, 22(4): 769-775.

Gil, Z., J. Kural, J. Szarek and E. Wierzcho$. 2001. Increase in milk and body temperature of cows

as a sign of embryo entry into the uterus. Theriogenology, 56(4): 685-697.



90

Green, J. A, S. Xie, X. Quan, B. Bao, N. Mathialagan, J, F. Beckers and R. M. Roberts. 2000.
Pregnancy-associated bovine and ovine glycoproteins exhibit spatially and temporally
distinct expression patterns during pregnancy. Biol Reprod, 62: 1624-1631.

Humblot, P., 2001. Use of pregnancy specific proteins and progesterone assays to monitor
pregnancy and determine the timing, frequencies and sources of embryonic mortality in
ruminants. Theriogenology, 56(9): 1417-1433.

Kim, D., J. Ha, W. S. Kwon, J. Moon, G. M. Gim and J. Yi. 2021. Change of ruminoreticular
temperature and body activity before and after parturition in Hanwoo (Bos taurus coreanae)
cows. Sensors, 21(23), 7892.

Lemley, C. O, L. E. Camacho and K. A. Vonnahme. 2021. Maternal Recognition and Physiology of
Pregnancy. In Bovine Reproduction, RM Hopper (Ed.).

Mukaka, M. M. 2012. A guide to appropriate use of correlation coefficient in medical research.
Malawi medical journal, 24(3): 69-71.

Murugeswari, S., K. Murugan, S. Rajathi and M. S. Kumar. 2022. Monitoring body temperature of
cattle using an innovative infrared photodiode thermometer. Comput Electron Agric, 198:
107120.

Nation, D. P., J. Malmo, G. M. Davis and K. L. Macmillan. 2003. Accuracy of bovine pregnancy
detection using transrectal ultrasonography at 28 to 35 days after insemination. Aust Vet J,
81(1-2): 63-65.

O’Connor, M. L. 1998. Milk progesterone analysis for determining reproductive status. The
Pennsywania State University Publication DAS

Omontese, B. O., G. C. Gomes, A. R. Santos, L. G. Silva, V. R. Merenda and R. S. Bisinotto. 2020.
Use of on-farm milk progesterone information to predict fertility outcomes in dairy cows
subjected to timed artificial insemination. J Dairy Sci, 103(7): 6600-6611.

Pennington, J. A, S. L. Spahr and J. R. Lodge. 1976. Pregnancy diagnosis in dairy cattle by
progesterone concentration in milk. J Dairy Sci, 59(8): 1528-1531.

Ricci, A., P. D. Carvalho, M. C. Amundson, R. H. Fourdraine, L. Vincenti and P. M. Fricke PM. 2015.
Factors associated with pregnancy-associated glycoprotein (PAG) levels in plasma and milk
of Holstein cows during early pregnancy and their effect on the accuracy of pregnancy

diagnosis. J Dairy Sci, 98(4): 2502-2514.



91

Romano, J. E., J. AThompson, D. W. Forrest, M. E. Westhusin, M. A. Tomaszweski and D. C.
Kraemer. 2006. Early pregnancy diagnosis by transrectal ultrasonography in dairy cattle.
Theriogenology, 66: 1034-1041.

Romano, J. E. and J. E. Larson. 2010. Accuracy of pregnancy specific protein-B test for early
pregnancy diagnosis in dairy cattle. Theriogenology. 74: 932-939.

Sanchez, J. M., C. A. Simintiras and P. Lonergan. 2019. Aspects of embryo-maternal
communication in establishment of pregnancy in cattle. Anim Reprod, 16: 376-385.

Shu, H., Y. Li, T. Fang, M. Xing, F. Sun, X. Chen, J. Bindelle, W. Wang and L. Guo. 2022. Evaluation
of the best region for measuring eye temperature in dairy cows exposed to heat stress.
Front Vet Sci, 9: 857777.

Svejdova, K., M. Soch, A. Simkova, L. Zabransky, P. Novak, J. Broucek, B. Cermak, V. Palka and K.
Simak-Libalova. 2013. Measuring the body surface temperature of animals using a
thermographic camera. Acta Univ. Cibiniensis, Ser. E: Food Technol, 17(2): 99-106.

Thatcher, W. W., F. F. Bartol, J. J. Knickerbocker, J. S. Curl, D. Wolfenson, F. W. Bazer and R. M.
Roberts. 1984. Maternal recognition of pregnancy in cattlel. J Dairy Sci, 67(11): 2797-2811.

Tomaszewska, D. and F. Przekop. 1997. The immune-neuro-endocrine interactions. J Physiol
Pharmacol. 48(2): 139-158.

Touzard, E., P. Reinaud, O. Dubois, C. Guyader-Joly, P. Humblot, C. Ponsart and G. Charpigny.
2013. Specific expression patterns and cell distribution of ancient and modern PAG in bovine
placenta during pregnancy. Reproduction, 146: 347-362.

Vane, J. R. 1971. Inhibition of prostaglandin synthesis as a mechanism of action for aspirin-like
drugs. Nat New Biol, 231(25): 232-235.

Venjakob, P. L., S. Borchardt, G. Thiele and W. Heuwieser. 2016. Evaluation of ear skin
temperature as a cow-side test to predict postpartum calcium status in dairy cows. J Dairy
Sci. 99(8): 6542-6549.

West, J. W., B. G. Mullinix and J. K. Bernard. 2003. Effects of hot, humid weather on milk
temperature, dry matter intake, and milk yield of lactating dairy cows. Journal of dairy
science, 86(1): 232-242.

Whitlock, B. K. and H. S. Maxwell. 2008. Pregnancy-associated glycoproteins and pregnancy
wastage in cattle, Theriogenology, 70(3): 550-559.



JOURNAL

BIOTECHNOLOGY

IN LIVESTOCK PRODUCTION




