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##5275567531 : MAJOR THERIOGENOLOGY

KEYWORDS : CANINE / CHILLED SEMEN / SEMEN EXTENDER / EGG
YOLK POWDER

WARATTHAYA PRASOMSAPDFVELOPMENT OF A
READY-TO-USE POWDERED EXTENDER FOR CHILLED

DOG. ADVIS@R#=ASSOC. PROF . KAY-WABEE

CHATDARONGsPHD.. CO-ADVISOR+SUPPIWIWAT .
PONGLOWHARAN, Ph.D.; 47pp.

An increase intcg€st offdog breeding farm business has contributed to a desire
to preserve stud dogfSement The present study aimed to; 1) investigate feasibility of
replacing fresh egg yolk with powder cgg ,yz)lk in an extender for chilling of dog
semen, and 2) develop'tris gge yolk semen extender in a powder form. A total of five
dogs were included. Semen were colle¢ted from three out of five dogs, pooled and
allocated to; Group 1, ghilled inftris fresh egg yolk extender, Group 2, chilled in tris
powder egg yolk exténder, and Group 3, chilled in lyophilized tris fresh egg yolk
extender. The sperm in gach group.was adjusted to 200 million sperm/mlL. Sperm
qualities; motility, progressive motility, viability (Sybr-14/PT), acrosome integrity
(FITC-PNA/PI), mitochondrial activity (JC-1) and apoptosis (SNARF-1/YOPRO-
1/ethidium homodimer) were assessed at 3, 48 and 96 hrs, and 7 and 10 days after
cooling at 4 °C. Experiments were repeated nine times. The sperm motility, viability
and acrosome integrity were similacian all groups at all fimes of evaluation. However,
the progressive metility of sperm in the tris powder egg yolk cxtender was lower than
that in the tris frgsh*egg yolk extender but similar to the lyophilizéd tris fresh egg yolk
extender (at 3 hrs. 379+0.3.4.6+0.5 and 4.2+0.4, respectively) and (at 48 hrs: 3.2+0.7,

3.8+0.4 and 3.7+0.35, respectively). Moreover, the number of non-apoptotic sperm
with intact membrane was lower in the tris powder egg yolk extender compared to the
tris fresh egg yolk extender and lyophilized tris fresh egg yolk extender (at 3 hrs:
54.3£8.4, 67.5£8.3 and63,7+6.5 %, respectively), (at 48 hrs: 43.6+£9.5, 57.4+5.3 and
52.5+10.0 S respectively), whereas, the, number of sperm with high-mitochondrial
membrane potential in the tris powder egg'yolk extender was higher than the tris fresh
egg yolk extender<(at48 hrs: 65.6+3:8"and 60.446.8 %, respectively). In conclusions,
powder egg yolk feasibly substitutes fresh egg yolk in the tris extender for chilling of
dog semen. The tris fresh egg yolk extender in a yophilized powder form 1s as
potential as in the liguid formte preserve dogsemen for 10'days.

Department:Obstetrics Gynaecology and Reproduction Student’s Signature. ”'”U‘ U’ i
Field of Study:Theriogenology Advisor’s Slg,naturc//f‘so
Academic Year:2010 Co-advisor’s Slgnature.g.f:‘é%"\
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A og/ dg/ a o 7 [~3 o 09’ dg’ % [~ a o e’d‘
A7 0N TN TR TRAUNANAsA N 3D TN 1Al lun sk Ui neadade LEws L un A n T nuefi
1Eu1andndanatneam@es lunarunui]auiasddpalds Aamaats (Marco-Jimenez et al.,

2004)
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(tris citrate buffer) H@NLU#AL20 Lﬂfa‘muﬁ Lmvmmaﬂ@‘iﬂmmﬂmﬂim (Pena et al.,
2006) ummm:mmimumwm_ammmmLﬂ:ﬂmﬂmﬂﬂﬂumaflﬂ@mqmLsn@mmhl,lm 194
dmsnsrsfinsgeqn (62,5 wlefeii) wif}ﬂfsﬂummmqqmLm@mmuwwxlm (571

wafidus) wazAaH laiLe (29. 4‘ tﬂmmum) (Lmde th.sberg 1995) LL@“’@@@@WH‘WLﬂU?ﬂE’]

a
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u
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CLONE Chilled Semen Kit (Cryegenic Laboratories of New England Inc., Philadelphia,

PA, USA) KaT 2) 4191a8a191 @ ANmMLINIANNANTAea91Nmayisd Mwae Ae Uppsala

e

Chilled Semen Extender (Rota et al., 1995) @131a8419111%8 CLONE HAuaNifanizhe

a
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ARULlAIAIN Powrie
doutlszn . AnUa Ll IN77LIU . @ﬂiﬂLLEﬁfJ dndouaag

losusialilsiu ae9 °11LLm\iNqaqmqlﬂaLﬂmﬂuhl,lmm AR 1.8 : 1 ‘Emﬂ”lmﬁumuimg%

TANARN; : Q’]%J‘WLL']LLMW&\?
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miﬂnmﬂlfn I@Tﬂ‘tﬂimumumm@mwmLLuuquﬂumquﬂi”ﬂfauluimLL% AHNTD

W AR TRIELP R g 2
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! dl A ¥ 12 a o Aaa a o 1 @ A !
wudinisiadeni ilimiinresegauazdnsn1sidinesegan e ndsnisugudenandd

(Varela et al., 2009) sl laldlisanginan@uuudunaailudaudnanylulduneid

unumlunistlesiuann@gnigaesedaainnazangamn i lunssuauniaiuine
HALaIllLAIADAMAINLBIRES 4

VL‘IJ'LL&NLﬂumuﬂ%ﬂﬂ‘i_mﬁﬂu@Wﬁ‘Lﬁ@@ﬂﬂﬁjﬂL%y'ﬂ‘ﬁlﬁﬂw’lsﬁluﬂ’mﬁuffmﬂ’]ﬁy’]L%il@a;ﬂ‘ﬂ
Tmim’LLmﬁQmmuu“ﬁﬁ“‘ﬂ‘mmﬁ‘wmﬁ‘m?q'@uﬁiﬂ?ﬁwuﬁwm@q% ARANHLREVNEITBIDE
TAsTay LL@%ﬂmmﬂ’]Wﬂﬁiﬁfmu‘*n@\ﬂmimh@lﬁgm‘?mmﬁoﬂqaiﬁ (Salamon and Maxwell,
1995) Toeldumsazipilesgnaniu 2 ﬂ"a“‘"}_!au%ﬁﬁ‘ fa. wiianhlfiAnA N s
pilasanaady (gold fshock) liaz Lﬁmmmmﬁ‘@mrﬂmmmﬂmrmwmﬁ‘mmﬂm
(Amirat et al., 2007) mﬂ@‘ﬁﬂ‘lﬁﬂ@muu@wwﬂmimﬂaﬂmmu_lumuﬂ@m@mmimLmemﬂ
‘]Jﬂﬂ‘ﬂxiLH@WJL"TM@@‘LIWHﬁ?“’WJ’]x‘]ﬂW?LL‘ﬁLEIuVLﬁJ-‘ (Beccaglia et &l., 2009) prsudiniunadli
Lmemm”mﬂmﬂumuﬂ?:ﬂﬂﬂu@ﬁmmwmﬁﬂ Fm 1.5 09 50 wlafidus (Salamon
and Maxwell, 1995) femﬂm@mﬂmmmumwma@:ﬁﬁmwmmenm Timgn tWasd (tris

a vd

citrate buffer) mumummmhum 20 Lﬂ@?tﬁ?ﬂﬁjﬂua m’luma?l,ﬂmnmmtfﬁ@muw

q

NN 4 mmmmmm m@mmmlmmﬂgumms (Rota et al 11995) uazluFndnd
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(Linde-Forsberg__.ét al., 1999) LmemﬂﬂJLLMV}’MLHLMmemqmmamﬁmeﬁmﬁ-ﬁmwm
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al da’ P dgl alal = lﬂ‘y lﬂl dl 1 ) U a
dnfanainsuilenreneuuAnBavsaansiuidlenal| Nagwalinuninteeganna
1 (Gil et al,, 2003) TauuARFadNEsYFAUTTuARaANTITaYiEa lduasNgUung R 22
WAz 35.edFvtaldiad (Shahiduzzamansand dinde Forsbergm2007) aiin1sAne AL

] a iy Ao = Y =~ A o v a .
W‘LIQ’Wﬂ"I’iL@ﬁ‘Q.J‘IIﬂ\?L%ﬂLLUﬂ‘V]L?EIQJNZW]@@E°'1?'1ﬂ’?ﬁ‘Lﬁ@ﬂuVﬂﬂ?ﬂQMu’]ﬂﬂﬂ‘ﬂ@ﬂ (Diemer et al.,

2003) 1NN Taaanstindenldaulsznauaedlungnazansngasiu i el
svezananfagiagnnshandauilscnausing 4 udy AednfeRbinigh iR es duaaela et ld

wadalmun s M launaan e lduasearnunsruaunfnaleeinadl © B9aaunTn
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a

ManeimeuuAnaLazatsuiteuls (Macro-Jimenez et al., 2004) Tuilaqiiuiuiiniglilal

- d’l P 1 & o U ¥ =
BEAN NN BNH NN AW Lu’ﬂ\‘i‘ﬂ’]ﬂisllLL&NN\‘IZMNW?GLﬂU‘iﬂHWiQiﬁ?ZﬂZLQ@’]H’M ALAINLATUAINN

AINIBIELANTUN (Kim et al., 2008) win137 U LAIRNARINIUATTUIBNNTN AL e FlomdiEs
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fasenuanmnigeanani lifldsauniiiudsulszneululiwasinialasuulasisannell
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Jimenez et al., 2004)
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ldan71R0a19N TV NIRRT WARN O 2l LA 96 or egg-yolk extender) wazngxi

3 1dansiAnantinidaria HuARIad AR wdatisni liidunslaaiiunszuaunig

%
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ANNEAALNAAIUNANUALAIUNNTBIDGA

Esatinainda 1 dausagsazaanasiagnan (formal saline) 200 @91 wax1di

¥ o
FINNY

AB9AAILNADIANIIALUTHAG ALLAN

uﬂmmuumi@ﬁu@:ﬂmﬁqa Y5z

AZAWINNUNALAZHALNBILLLANS

¢t AFN AT AR
A NAN N ULAININNg Tlne
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‘ Nala a a ada
Ieaganiiinazlifng douagai

¥ a a
FANEILLAIAEAARALLAN

o
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fn9ilee il a0in Aa lauadiuglus

14 (SyBr-14) (F 2 urope Leiden, The
Netherlands) -~ ﬁ- A (propidium iodide)
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Vindu 003 iuiﬂiiﬁﬁﬁtﬂﬂﬂﬁﬁaﬂﬂﬂﬂ{ﬂL%yu25 Tulpsdns nanfiuansazane viva

G PN BT«

0.5 VL%JTP]WI? b AUUNN 37 ’ﬂ\‘lﬁ’\Lsﬁ@Lsﬁtlﬁ 5 UM mnuumdqumu 50 lulasams

ol Rt LT gy

ddd a a4

000 ¥in Vl’]ﬂ’]i‘ﬂﬁ‘”LNu@’]ﬂ’ﬂ@@ 200 Fin Tm’l:ﬁmmvm ANNTINAEFARALLEID ZQ’JLL@ZW‘V]IFHF;I

WAIRERAAR LAY (Garner and Johnson, 1995)
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ANNANYTUTDIRslAsTldNRIRgA

nsdsziiulne1$adionvigeaisadu  FITC-PNA  (fluorescein  isothiocyanate-
labeled peanut agglutinin) (Sigma Cheniical Co., St Louis, MO, USA) maadinds 100
Tulasnsuluansavaraidied 1 Aaaans wazdlwsidas lalalas (Molecular probes Inc.,
Eugene, OR, USA) A idindis 18 tulasiuans Tt agansringe 5 lulasansuntleas
uueiuales  saliuliuasauadtbiiniuah 95 Liladkiusiunt 40w ansdunan
anrazareidiea 90w lalATAas 4 FITC-PNA 10 lulmsamsiudinsAinen lalelas 5

lulasdng udaindTuatil i s induadivalas e dalliiuldlunaadiuuas gl 4

a

= & S oy l]y B N = Yy v
AIANEAVTALT 1 A80 WAT LAYANAANAYUUINAULEL 4 ANANLTALTEA ?@1MLLVQLL@Q

o

i hldesgfiaenaesgadlsaliud (Olympus BX51, Japan) finasueng 1000 Wi ¥ians

1 ]
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dsziliuanneqa 200 s Tmma%ﬁﬁﬂﬂfﬂﬂsﬁﬂ'@um plagAnAien eganNezlaslandamnie

UNdauazAnATeEan 4 mmmmmum shu@ annazladlmdavnaaz lifnA A

o oy o a '-"':m-" *
ﬂ']'a“VI']\'i']u?l’ﬂ\'ivLNt'Vlﬂ’ﬂ‘HLﬂﬁ'ﬂm'ﬂ\iﬁ?]ﬂﬁ;q
d .._4‘ vl

ﬁqmiﬂ@uﬁuimaﬁ%ﬁﬂmm@@Lm%u e .:'J(;'ﬂ (5,5' 6,6'-tetrachloro-1,1",3,3'-

tetraethylbenZ|mdazolylcarbooyamhe lodlde)’ﬁ‘hmmmu 15 lulasiuand Tnetinsaeting

a

e 10 lulpsnsuadiud Jc1 1 1NI®?@M?1ML‘IJ’]ﬂH miﬂmuifm'ammu 37 89"

q U
-

A 30 W LA

L

e e ﬁﬂﬂzﬁm@mﬂﬂ@mmpﬂ
saLdud (Olympls-BX51, Japan) fnasaeng 1000 11 91n131s5tiuanega 200 6 Tae

ada o = o a2 Sy , A o
@@"‘QVWJﬂ"I?VH\?qu‘U'@\ﬂNIVIﬂﬂuLﬂ?ﬂIu?xﬂU@jﬁqzm@@@N @Qu@@@%ﬂﬂqﬁﬂq\?qum@\ﬂﬂiwﬂ@u

q

=

g lusEAUNANNINAdAZEe AL (Huo et al., 2002)
a < a =
nsininazwanivniaua@ga

Mn13tszifiulng 19@sian YOPRO-1 jodide (M6lcular Probes Inc., Edgene, OR,
USA)Aaldinan 25 Haaluads Caboxy.SNARF-1 (Molecular Probes IncisEugene, OR)
ANENdY 10 Nadluanfuay ethidium homodimer-1 (Molecular Probes Inc., Eugene,
OR) ANMNMNTYL 1.167 Haadluans Wetinge 100 ulATARTHANTU SNARF-1 1
lulasanslundiea 100 TulAsams YOPRO-1 3 lulmsdamsuas ethidium homodimer 1

.

Tulasans warnaldlunis NansunRsiaaiungl 15 wi wAuvsatiwines 200 ulasans

q a
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wazinlpsafaeAsas flow cytometer (Beckman Coulter Cytomic FC 500 MPL,

aaa aaa

Washington, USA) Tneiaganind YOPRO-1 atlluiuil FL1 aqanfnd SNARF-1 ag/luiui

a

FL2 uaz a4A75AAA ethidium homodimer-1 agfluiui FL3

nautlanautiatly 1) 11708 (SNARF-1 +/ YOPRO-1 -/

A A A =
2N ARENNNITUALLLLAY

1
ada a

imer -) 3) AgANLINANT

q

ethidium homodimer -)
Tnsearaitiadinisad

pne luszezuan (SNARI (OPR ethi omodimer +) uaz 4) agantiang

) m S ,,

A lugzazhing ( (Pena et al., 2005) Tng

AneTA 3 NgN (MN3197 2)

v [ A 02’ CY | a 1 = o

1FuAgansiaaasnmayidl 1019 NdoulsynavuLAafL

ANgiaaaauNLTayiaa Ll
= & A - — r VR a | = o E

4R LAZANTIARANTNLT MR NN SR Hdaulsznauidumeniugnsiaaans

N RIC B S TR T N UNTTUAIUNIN ISR N

(lyophilization) wia1ls:

AU INENTNGINS
QRININIUNRINYIAE
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A131497 2 A9ULI2NALUANATIRAANTNT YA 1 uAIaR Y38 [U LAY LATANTIARa19UNLTe
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74 (NFU) 3.025 3.025
NIATETN (NTN) 1.7 1.7
Na-benzylpenici 0.06
Streptomycin sulfé 0.1
. ‘e ¥ /. il
launsan(Wefidu Bm9) o 20
laiumana (e fidus 1 5unngaEuy ;;.':J"’l - ‘ ! 20
F e “.--_': =7
Wgnina (n3w) — 1.275

TNAY (NAARAI)-
-

Qdy ..- i
aaalua 3R (HAA 20
I

ol
AN UNTA-AIN 6

WinLEle 100

330

6.05

mﬂﬂ“ﬁ SEFREAG W15 Fﬁ
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nsLsENENTIAaana L ayisalduwnana (tris powder egg-yolk extender)

AnTiRaauTayisalanagns ranlaNan visa 3.025 N5 Tssnuada 1.7 niu

aa

nglag 1.25 niu ToResuua aw3UInsdedudamn 0.1 N3N wninau

AUINIBNIAT 80 RARAAT NAIAINTLLG NunszuUNIINNdLIaaslawmdi (CPF,

Bangkok, Thailand) W& tanailudns s | ietNgY 2.5 Hadans dnlduai

NANWED 20 NOAAMI LANANLWEILA d@uﬁq Az lAANT1ABAN91N1Te

a

NSLATANATIA yophilized tris egg-yolk

extender)

6

wadidus (

UTNR96

NANNNADARE 2 NABA Litlanuda (lyophilization)

%

nelfan1azanmuni -55 THTIAUNTATIEAHQ. aaung duean 48 dalug az
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Saint-Petersber _Saint—Pet-e'

L @ & %’ ~
gL UUILTD

¢ o .7 |
wittsBamiss 600 g hiaan 10 17 wssainiuindTadeaindeusaznguasilu

nznauegalne iUl udaiu 200 &wshdefiefies usnfuviidelaskien an

QLSRR T LI K ettt 1Y
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Aawlsadse

Ve & ! " & & L A \
1. ﬂ’QNWJ’ﬂEIN (treatment group) AR ﬂ@ﬁJMiL@@@’Nu’]Lﬂm tris VINZ“’]UN@N%@\{L‘HLLQ\?

- ’He =
o )  * --7 - ‘ [
VI'lmmLm‘ AS) (Int. Inc. Cary.

- < |
N.C. USA) e 9 311’@33 18 mL@ ?.:mul,ﬂml,uummﬁm

qmmmmwLLmnMN}mmLLﬂifamemﬂlﬂj two—way ANOVA (General Linear Model

An7lAa "I, i ) Jm‘[mmmmﬁ
Lﬂmmu mimmfavwaw‘llwmmqmq (s 5ifust) H@mmuﬂmﬂm‘iwvﬁmwwmﬂm

QWﬂﬁﬁﬂ‘imﬂJWﬂﬂﬂ’lﬂﬂ
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U (p < 0.05) waz 10 7 ).05) FHATPI asuiLiinega luansiaaaaiTeyisa la
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dl o dll dl a o < o\ o [~ A o” dl” a
ANTNYI 3 ARTINITLANALNTIANREA (Lﬂ‘ﬂ?L‘ﬁuﬁ]) MavaIn uifinlugnana T viea
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Semen Profile

Fresh: (Dog1)

count.........ooo R O SRV . TR
MOLity.......oooovecie .\  ' £

Morphology:

Head: Norm' V _ ';é the base.......
Pear-shape....... ) .. iant, , ....... :b‘ Abnormal contour

”mﬁuﬂﬂﬂﬂ%§WHTﬂi .............

Tail: Normal...............ocooeeine Distal droplet ............................ Simple bent tail..
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Fresh: (Dog2)

count.................... . it .
Motility.......o.ov..... =

Morphology:

Head: Normal.... / atthe base...............
Pear-shape.......... F. . LG » oun Abnormal contour......
Undeveloped.......... ' J | _ ’ 00SE....coviiieiieiie.
Tail: Normal....................... wDistal-dro) ) .. Simple bent tail.........
Coil tail........... rmal midpie ..Agrosome defect.........
Pouch form... .‘ V. | .":

.!l
& W

Fresh: (Dog3)

Name. ﬂ uﬂq Wﬂﬂjwﬂaﬁeﬂi ....................

Volume ............ Color..vovevei o PH Concentratlon .....................
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Morphology:

Head: Normal........................ Narrow.........ocoeeeeeenennns Narrow at the base...............
Pear-shape......................Giant, broad, round 4... .................. Abnormal contour......
Undeveloped................ : \b S 0 L00SE. ...
Tail: Normal........... " .y , ...Simple bent tail.........
Coiltail.............80 L. crosome defect.........
Pouch form....../ ... .. J#F §F BobDsE - SR W% W% . .. ..

Chilled: (group1

Time Motilit : rog S | b\ by ( : Apoptosis | Mitochondrial
7 3 Jetection activity

3 hours
48 hours
96 hours
7 days
10 days™ q ﬂ .q

I I ild
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Chilled: (group2)
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Time Motility+Progressive

3 hours

48 hours

96 hours

7 days

10 days

Viability | Acrosome | Apoptosis

- mteg rity detection

Mitochondrial

activity

U/

‘!’ \ ‘q\ '
Time ros poptosis | Mitochondrial
grit detection activity

3 hours

48 hours

96 hours

7 days
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