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Effect of estrous synchronization with CIDR-G , PGF,, and PMSG on conception in Saanen

Goat.

Niwat Thavara ' , Anone Thuangsanthia ? and Banlue Klampool 2

Abstract

This study was under taken to determine the effect of estrous synchronization with CIDR-G,
PGF, and PMSG compared to natural estrous on conception in Saanen goats. Eighty healthy
female Saanen goats were randomly divided into 2 groups, 20 young does and 20 nannies in each
group. Group1(Hormonal treated): all goats were implanted with CIDR-G intravaginally for 17 days
and were removed on day 18. On day 15, PGF, (125 pg) and PMSG (150 IU) were
intramuscularly injected. Artificial insemination (Al) was performed at 48 and 72 hours after CIDR-G
removal. All female goats in group2 (without hormonal treatment) were Al at 24 and 48 hours after
natural estrous. All female goats of both groups were heat detected by penile deviated bucks.
Pregnancy check was conducted 45 days after Al.

The results showed no statistical significant difference (P>0.05) of conception rate between
group 1 and group 2; 52(21/40) vs. 32 (13/40), respectively. There was also no significant
difference of conception rate between nannies and young does, 50(20/40) vs. 35(14/40),

respectively.

Key word: CIDR-G ~ PMSG Conception Saanen goat

1 Saraburi Artificial insemination and Biotecnology research center

2 Embryo Transfer Technology Research center Pakchong Nakhonratchasima
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The comparison of days to conception between first and second parity dairy cow using repeated

measurement analysis

Ekapoj Ra-ngubpitﬂ, Veerasak Punyapornwithaya2 and Sorn Teepatimakorn 1

Abstract

The objective of this study was to compare days to conception between first parity cows
and second parity cows using repeated measurement. Complete days to conception data from the
same cow in the first and second parity of 483 cows in 228 small holder farms from 5 Al units were
used. The outcome variable was days to conception. Fixed effect factors were parity, season of
calving, breeding group by level of Holstein. Two ways and three ways interaction were also
examined. Al unit was treated as a random effect. The random effects generalized linear mixed
model with repeated measurement (Proc Mixed; SAS 9.1.3) was carried out to analyze data. The
result demonstrated that the interaction between season and parity was the significant factor
(p<0.05). The second parity cows had days to conception shorter than first parity cows when they
calved during winter. This study demonstrated that the decreasing of days to conception from first

to second parity was related to season of calving.

Key words: days to conception, first parity cow, second parity cow, repeated measurement

1 ChiangMai Artificial Insemination Research and Biotechnology Center, Muang, ChiangMai 50300

? Faculty of Veterinary Medicine ChiangMai universities Muang Chiangmai 50100
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Introduction

Numerous reports have shown that parity is one of major factors influenced on reproductive
performance of dairy cows (Farim et al., 1994; Lucy et al., 2001). In Thailand, it has been reported
that first parity cows had days to first service (Punyapornwithaya and Teepratimakorn, 2004) and
days to conception (Punyapornwithaya and Teepratimakorn, 2004; Chantiratikul et al., 2001) longer
than higher parity cows. However, most reports were cross sectional study since the analysis was
base on the comparison between groups of cows without repeated measurements from the
individual cow.

In this study, the aim was to determine whether days to conception between first and
second parity from the same cow different. The completed data set obtained from the same
individual cows was used in order to control the variations between cows and farms which might
have a different level of managements. Since the outcome variable was measured at least twice,
the design was a longitudinal study (Twisk, 2003).

The objective of this study was to compare days to conception between first parity cows

and second parity cows using repeated measurement.

Materials and Methods

Data

The data included information on individual and reproduction records of dairy cows in small
holder herds in the northern area of Thailand, which were collected by ChiangMai A.l. Research
and Biotechnology Center. Data were edited and manipulated by Proc SQL (Prairie, 2005) in
Statistical Analysis Systems software (SAS version 9.1.3). The following criteria were used to
obtained data, 1) cows calved during year 2001 to 2003, 2) cows had the complete records of days
to conception two consecutive lactation from first lactation to second lactation and 3) cows had
days to conception lesser than 350 days. In final, data were consisted of days to conception data
from 483 cows or 960 lactations of 288 small holder farms in 5 Al units.

Variables



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

Dependent variable was days to conception. Independents variables or factors were breed
group (1=50.1-75% HF , 2= 75.1-87.5% HF , 3= >87.5% HF), parity (1= 1% parity; 2= 2" parity) and
season of calving (1= hot (March-June); 2= rainy (July-October), 3= winter (November-February)).
Statistical Analysis

Outcome variable was days to conception. Fixed effects factors were parity, breed group
by level of Holstein, season and all two and three ways interaction. Random effect variable was an
Al unit.

Yy = M T+ parity + breed ; + season, + all interaction + aiu, ,+ €

(t) ijkit
where y = observation of t" cow which in jth breed group and in i " lactation in season k
th; p= overall means; parity = fixed effect from " parity; breed = fixed effect from | " breed; all

interaction = all 2 level interaction and 3 level interaction; aiu ,,= random effect from K" Al unit of t

(1)

" cow; € = random error and € ~NID (0,02)

The random mixed effect model (Proc mixed; SAS 9.1.3) (Littell et al., 1996) was used to
analyze data. Cows nested in Al unit were defined as a repeated subject because they were
measured for two times. The covariance structure was defined as unstructured covariance because
the repeated measurement for individual subject was a small cluster. Multiple comparisons test was

performed using PDIFF option in SAS. The level of significant was Ol = 0.05.

Results
The interaction between parity and season was a significant factor for days to conception
(p<0.01). Figure 1 showed least square mean of days to conception by the interaction between
parity and season. Also, table 1 showed least square means and standard error for the interaction
groups. The result showed that first parity cows had days to conception longer than second parity
cows (p<0.05) when cows calved during winter season (table 2). The second parity cows calving

during winter had the shortest days to conception compared with other groups (table 2).
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Discussion

In the present study, the interaction between parity and season of calving influenced on
days to conception. Second parity cows had days to conception shorter than first parity cows
when they calved during winter season. However, if calving was occurred during hot season, first
parity had days to conception shorter than second parity cows. This finding was supported our
hypothesis that first parity cows had days to conception shorter than second parity. The possible
reason is that first parity cows had the first experience in milking which caused cows stress from
lactation (Lucy, 2001). Nevertheless, the effects from hot climate caused a heat stress (Badinga, et
al., 1985; Oseni et al., 2003) to dairy cows. It was possible to state that the high impact of seasonal
effects caused a high variation in conception. Therefore, cows calved during hot season may have
short or long days to conception regardless to parity.

When examined on first parity, days to conception was decreased 15 days and increased 4
days from hot to rainy and from rainy to winter respectively. However, the different trend was found
in second parity. It was showed that days to conception was decreased 36 days and 15 days from
hot to rainy and from rainy to winter respectively. It was suggested that first parity cows did not
show any pattern in days to conception as second parity cows. The factors associated with this
phenomenon should be determined in the future study. Although the results from this study related
with other reports in Thailand which demonstrated that parity (Chantiratikul et al, 2001) and season
(Sondhipiroj et al., 1994) influence on days to conception. However, studies were different in term
of location of study, number of animals, breed group of animals and study design. Hence, there
were some difficulties in comparisons especially for study that was done in a different geographic
area. The future study at each region may be a good source of information for the particular region.

This study showed that days to conception of second parity cows was shorter than first
parity cows when they calved during winter season. In other word, the reproductive performance of

the same cows improved from first to second lactation regarding to the season of calving.
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Figure 1. The trend of least square means of days to conception by season and parity

Table 1. Least square means and standard error of days to conception by the interaction between

season and parity

Effect Days to conception (IsemanS.E)
Hot * parity 1 144.75+8.90

Hot * parity 2 168.71+£8.24

Rainy * parity 1 132.57+£9.47

Rainy * parity 2 132.1518.72

Winter* parity 1 136.78£10.55

Winter* parity 2 107.331£9.12

Table 2. The difference in least square mean of days to conception between groups

* Hot*parityl  Hot*parity2  Rain *parityl  Rain *parity2 ~ Win*parityl ~ Win*parity2 p<0.05,
*p Hot*parity 1 - * ns ns ns e <0.01,"**p
o001 Hot*parity 2 wx _ wox wx wox woxx e
Rain * parity1 ns > - ns ns *
non Rain * parity2 ns * ns - ns * significant
Win* parity1 ns > ns ns - *

Quality  win* parity2 " " " ] of Dairy
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Bull Semen Frozen with Different Extender.

Suda Chantasi' and Jatuporn Pongpeng1

Abstract

®
Semen quality of three Holstein Friesian bull were compared in three extenders: Optidyl = with
®
egg yolk based, Bioexcel = with soybean extract based and Egg Yolk Tris using fresh egg yolk.

Semen was collected once per week for five consecutive weeks. The results demonstrated no
significant differences (P>0.05) among the parameters studied: sperm motility (43.0%1.27,
40.7£1.07, 39.311.53%), abnormal acrosome (41.210.82, 38.911.08, 38.910.79%), sperm
viability either examined by osmotic resistance test (24.9i2.00, 21.7%2.32, 28.7i2.35%) or eosin-

nigrosin staining (74.812.34, 73.112.08, 68.311.98%). We concluded that three extenders were

not significantly different though egg yolk based extenders revealed a higher trend.

Keyword: dairy bull, frozen semen, extenders

NANNUATININ L TEILLATN 49(3)-0208-205

: Lamphayaklang Livestock Semen Production Center, Lamsonthi, Lopburi, 15190



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

UNU

nsugudsidaweug lAuNTuR IR UszasAiNaina uaulAUNAUE A Laza11130nszang

1
= o a

o = o A Y o o X s = =
Wuﬁqﬂ??ll‘ﬂll ﬂiﬂ’mzﬂﬂ’]ﬁm‘ﬂ@LLﬂﬂQﬁ;u@ﬂﬂ@’]uVlﬁqﬂvLﬂ@i@ I@ﬂ‘ﬂ’]ﬂﬂu’]L‘ﬁ‘ﬂLL‘ﬁLL"ﬂQiuﬂ’]?N@NLVIﬂN G

13 v 1
o a

a 9; =) [I va a o ] dl o 90/ dg/ 1 o v dl
ﬂ’]?N@muWL‘ﬁ‘ﬂLL‘IJLL"].I\?IMNQMﬂWWﬁWuu@Quﬂ?Sﬂ‘ﬂUVI@Wﬂﬂ.lu‘ﬂﬂ@’mu’]L‘ﬁ‘ﬂ@@@’mW‘ﬂWuﬁﬁﬂuNLL@Q AN

o

¥ o KX KR A 90/ A 96/ dg/
ABNATUNINARUNENLRRANNUNLTD

S
)}

flaqiiutieniasasiiiednanaaiainanesnin lugluuunianaeanainaadniagy

a

doutlsznavunnsneiuliinaenizansannis@annaaessnegaszanguunineqattianudeitay

waz M AuunIateundwnatviumelduae dadudiunanilssunns 25 % ludigananaunide
=2 o 4 & s X A A, R Ay

(Ahmad and Foote, 1984) A4L78NUIEILADANUNLTATUALIN Egg Yolk Tris el laung uaz glycerol

TUAAAINNIALUIEUTAN19ANTB9AI94A Itz anguun i lldsqeenuds (Gil et al., 1999) us

flaqifuiinisAnAuLazinulaisnis tnanisinldussninwanounisleasuluedu (ionization) Faiflu

auaunianianstsznauaunalvojuansaeaniduaislssneuaunaidnuazdaaanmau@anaaas

o

FaagATnueinnIsuduieinime (F Macro-Jiménez et al., 2004) uaxfiadqaannistuilautes bacteria

a dIQ o 1 dl ¥ ! 90/ A 90/ dg/ dl = d%l d”v = ¥
mwummmmu’muh uasann udounanluing1iaaa i@ eniasanaued uananideinnsld

= | 4 & T X o o [y o o A=
ansdsznavainirsdudaunanlutinanaeansindedos a196ana19 1Hun lecithin ludamaess
| = oa ~ = et = G Ny o A& A
wrariguanifiduaisannindenisseseqgaanizanguugiivgadenudelAandoniia 1eeain
lecithin Anag lungx lipoprotein Lduihaafiulauns wiarnrsounnsaduleeaulddrandlduwns

(Viviana et al., 2003)

[ [ [
a A o

nsAnHATNeILTa LN usingelng@eansd@eialdun Egg Yolk Tris ARl lduaailu

. ¥ y Y X . o dad L ®, o
dautsznauiiugau WhaniReansidediiaglnitensAndn Optidyl (Bio-vet, France) Teilltuns
®

1
o

EINUULABNNT ionization WudaungnLay Bioexcel  (IMV, France) Aildamaaadudiunas dnusuld

dunadenTunisuaninmandudslauniiauniniaeududsnnietin 14 lunsuanmnausald]



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

L4 aa
qﬂnsmuamﬁmswmm

1. weruglaunlaaalminadow awou 3 fa danteadfiunaelegldnszuensafiutinge
Artificial Vagina faay 1 afv/dland Basianu 5 dlani
Y Y A s vy | & » 3 ~ 1 . P o y o
2. uthin@eiraniu iy 3 d9u lReansdaatingiReanaimewsas e WRAudNde 80
v o/ o dg/
AUAYNA. 9T
AU 1 naNsetnglaeanaulea Egg Yolk Tris ( tris 30.28g, citric acid 17.00g,
fructose 12.50g, demineralised water 920ml, glycerol 80ml, egg yolk 20%)  uazenUfTausi 4
g luineN@eans Egg Yolk Tris @@ penicillin G sodium 4,000,000 IU, streptomycin sulfate 4g
(1R, 2544)
, oA s o & ¥ X . ® ) ) e
AUN 2 NANAIEUNEILRBANUIES Optidyl — (tris diluent with ionized egg yolk,
penicillin, streptomycin , spectinomycin, lincomycin)
| ' H - ®
daui 3 NANAILUNLNLADAN9UNTR Bioexcel
N S T S 2 S . C e o X
3. HTBNRBANAILUNLNRBANUT A WAAZTHAR NN TALAAZFINININNTAFIAAI
3.1 m3gARINsAARLNTadRnega (motility) TnedFisziliusnaanann (Lagerlof N, 1962)
3.2 m3rallefidussiaganNaimsneaa Osmotic resistance test (ORT) 100 mOsmol/L

q

(sodium cittrate7.35 g, fructose 13.51 g, distilled water 1500 ml) (IAEA,2005) SIS m’mm‘ﬂmm

1
ada o o

‘Wm@femﬂmmummwuummm 200 #in wazAnuiiufesazaesduauineganiy Ui i 3
f1 (Revell and Mrode, 1994)

AAAINALILEN

q

3.3 Anailefiiusiinaqaldinsaeas Eosin-nigrosin ﬁuﬁmquﬁq@q

L% L%

AN
‘1/]\‘112111@ 200 A1 LAy mmmﬂm@ﬂ@”mmmmumm ﬁ ‘LI‘VN‘VISJ@ 1 3 4

249 ANty 1 (Salisbury at al.,
1978)
3.4 m3vatiupnnialnFreslaslanvecinega A1NATURY Way et al (1995)
4. thraendInaNinenaratausazaianiUnlug (equilibrate) Mgy 57 w4 G9Tug
5 wAsNudainidennandateRea i@ usazainreaalausazianussiaen
o % dl % va a 1 = 901 dg/ v 1@
111/ 0.25 1. (French ministraw) AneLATeL99986 IR FeeuuwinEamasntige udoududalule

a

1o9lulngaumagni -140°9 a1 6 wIN iunsear e ludufuiwdenilulnsaumasgamnd
-196°
6. 4uu@autudNRIuIL 3 naan annalAwAazfa LATAINUNENRBANTILTBUARYTHA 1

maanmun N Tnaudluinguamungil 37 = 1 °4 30 Juh diavaealiuis dadaneliinmeranasly



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

6 o/

vaeaufa mIaANIaAdeuTitesieqalneiisniudonaren  wWefiduiieqaiiiinnmadeeia
ORT uaAt Eosin-nigrosin wazAniansvesalnslan

AAITHANIIARININananI NN Statistical Analysis System (SAS) §1 6.1231A318
fayauarAuilslsan (ANOVA) iy Randommized Completely Block Design (RCBD) W

WFUELAMNLANFANNT8YANLRALAEAT Duncan’s Mutiple Range Test (DMRT)

HANMINAXAN

¥ v
a | [

ANsiAReLNTeneganeuutuiaTiAtazas annsAnENU I T a NN UEIAUNASIIWLIN

q
a

a L4 g’ =l g’ 59‘.1 . ® . ® . L al al Qs
mﬂﬁmmwamamw'a Optidyl ~ Bioexcel uwaz Egg Yolk Tris "l.ﬂmmsma'auwnmm'am

Qq

nauntuduazvasazanglaiunnsreanuasinalidedr A meada (P>0.05) (A1519¥ 1)

< A o o =g 8 X ! o - H = 5 X
A1919N 1 ﬂ’]Lﬂ@ﬂﬂ’]ﬂﬂ@‘ﬂu‘ﬂ‘ﬂ‘ﬂﬂﬁlQﬂ@ﬁiuu’WL‘ﬁ‘ﬂiﬂuﬂ\lﬂ‘ﬂuLL@‘?&ﬁ@\iﬂ’]?LL‘ﬁLL%IQTHH’]&I’]LQ@Q’]\‘]HWL‘H@@’]M

TUA
) o I1U9Y mmgﬂmsmﬁauﬁmmﬁmq% (Motility)
HheAenige | ghaging Aemnnsutuiainge (%) winsutudeinge (%)
(N) (x ESE) (x ESE)
Optidyl® 15 74.3 10.82 43.0 £1.27
Bioexcel” 15 75.0 10.84 40.7 £1.07
Egg Yolk Tris 15 73.0 10.81 39.3 £1.53

a

¢ @ o a a @ S-S A s 3 &
Lﬂ'ﬂﬁlsﬁuﬁﬂ')']a»lNﬂﬂﬂﬁ‘ﬂ'ﬂﬂ@iﬂﬁieﬁﬂm'ﬂﬂﬁgﬂﬂq uqL‘ﬁ‘ﬂW‘ﬂWuﬁﬁﬂuNV]LQ@Q’]\T@QHHWH’]L'Q‘ﬂ

Qq

atmaeaNTia liA A NRaUnRaasalpsTauRenauug udLarudaug gl uansnaiuasineg

@ o o aa

UaaAunINanm (P>0.05) (mmqﬁ 2)



3angmatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

=i T @ I8 a a o a %/ dg/ 1 o 1@ Qc/
AN 2 Lﬂ‘ﬂ?Lsﬁuﬁ]ﬂQ’]ﬂJNG’T]JﬂMﬂﬂﬂ‘ﬂiﬂﬁsﬁﬂ"ﬂﬂﬂ[Flrl‘ﬂ@ﬁsluu’]L‘ﬁ‘ﬂtﬂuilﬂ‘ﬂul,m?.Zﬁﬂxiﬂ’]?LLTLL"llx‘]sLuuWﬂ’]

IRAANUNTAANNTRA

) o U Wadifuspnuininiaasalaslada

hendeanahide | fadhs Aewnnsutuiainge (%) | wdsnsutudeinie (%)
(N) (x £SE) (x +SE)

Optidyl® 15 17.6 *0..75 41.2 £0.82

Bioexcel” 15 18.0 10.53 38.9 £1.08

Egg Yolk Tris 15 16.7 10.51 38.9 £0.79

aaaa 1 L4

S @ o o 1 @ [ - =1 aay
LUasIEURMIRFANTINNDUNITUTUAILASURINITUTUAUNLTANSTIAA8E  ORT slu

Q

6 o/

Y Y s ¥ y ¥ . ® . ‘o mmma e
u@anldinanaeansinie Optidyl waz Egg Yolk Tris liulafifusfaaganaamnannisududuas

wasugudegandntmen ldineniaeanstinime Bioexcel i ligandnatnalitedAtynisata (P>0.05)

(A13799 3)

6 o/

a -e) aadaa 90/ dg/ 1 [ 1 90/ A 90/ dg/ a
A1519N 3 Lafidus Q@Q@N‘ﬁqmsluuqL‘ﬁ@IﬂuNﬂﬂuLL@ﬂﬁﬁ@\‘mW?LL‘ﬁLL%QTMHWHWLQ@@’]\‘]HWL‘ﬁ‘ﬂ’&’]&l‘ﬁuﬂ

AIIAAAERT ORT

IUIU wWasiTunnaaganTdIn  (Sperm Viabilty)
ihgniReananige F7Btns AeuUNNTIT wiatinige (%) mi\imafl,l,ﬁl,lfﬁqﬁ’w 0 (%)
(N) (x £SE) (x £SE)
Optidyl® 15 68.5 2.25 24.912.00
Bioexcel® 15 64.3 £2.23 21.7 1232
Egg Yolk Tris 15 65.1 12.25 28.712.35
wafifudsreganiidnnaunisududuazuasnisududaindansianaeds Eosin-

Q
v
o

. . O T a A & s X 3 a g c @ co aAda ,
nigrosin u’]L‘ﬁ‘ﬂW‘ﬂWuﬂﬂV]LQ@Q’]\‘]@QEH'\H’]LQ@Q’NH'\L‘ﬁ‘ﬂVN@’]N‘ﬁuﬂiﬁLﬂ@?Lsﬁum ANMIANBDUNTLLT

3

©

o o

wialsiupnsingiuatinadltiiddyn9ada (P>0.05) douilefidusfoegadddananisududeinmai

x Yy @ ®aa o o
1N8NR9AN9UNLTe Optidyl uaT Bioexcel  WIANGINGNMNENIA8ANNT WIS Egg Yolk Tris wsiligand

AN o 0 o aa

2NN ANATYNI9EDR (P>0.05) (mmqﬁ 4)



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

o

a -e) 8 aadaa 901 dg/ 1 o 1 901 A 901 dg/ a
M99 4 LUesigus q@zgwsmmslumLsnﬂiﬂum@wmwmmwnLmslummmmwmlﬂmmmum

M39R61838 Eosin-nigrosin

) o U Wasifunnaagaidin (Sperm Viability)
hndeanhide | fadhs Aeunnsutudainge (%) | waantaugudainga (%)
(N) (x £SE) (x £SE)
Optidyl® 15 90.5 £1.01 74.812.34
Bioexcel 15 91.2 £1.43 73.112.08
Egg Yolk Tris 15 92.1 +0.82 68.311.98

An90duazdIlHaANNINAAL

v
o

= ¥ X @ 0 e o o o a X -~ X
N@mﬁ?ﬂﬂ‘iﬂ’)@mﬂ’]wu’]L‘ImLL‘HLLWW@WuﬂﬂuNVﬂ‘nu’]mL’Q‘M’]\mwﬁ‘ﬂ 3 TURA sluﬂ’]?‘ﬂﬂ@@ﬂﬂﬁ‘ﬂu

' P \ | Ao o o aa P v o X da s 3 &
WL 1NNWQWNLLMﬂﬁlﬁﬂ@ﬂﬁﬂuuﬂmﬁﬂﬂﬂl’]mnm (P>0.05) LLWNLLHQIHNQ’]H’]L‘ﬁ‘ﬂVIL@@“Q’N@QﬂHWﬂ’]W@

! , . ® . I Y i o/ a o
anenilladunafluasdilsenay (Optidyl Egg Yolk Tris ) HAMUNIN ( AINTLAABUNTEIAI4AUNAINTS

=

@ c & oo aaa A 1 s X Ada [y o o A -
bheTi LbU LL@zLﬂ@?LsﬁumWQ@@‘QNGHQWW?QQ) @ﬂqqu’]L‘ﬁﬂmL@@@qﬂ@Qﬂ@q?@ﬂmqqﬂﬂqLW@@\‘]Lﬂu‘ﬂﬂﬂﬂﬁ‘gﬁﬂ‘ﬂU
&

. ® : o i 1 %/ 4 1 901
(Bioexcel ") TIRAAARBIALNINAABIABY Thun et al.,(2002) ﬁwm'}@mmwmﬁﬂiﬂLLsnLLmeL%mm

\A8an9 Egg Yolk Tris ANINUNT@eNiaaanemiednsdiaa Nt iaedlasn1sAn1edAnAde Laz AL

1 v
= | o

(2548) Anudnenszlaududenilauaaiuesdlsznay liAnsndeunuesaeagandinsuguds

v
aa o

c & ca aa ' X ~ D @ Al o o A - = )
LL@zLﬂ@?Lsﬁummqﬁﬂ@ﬁﬂ‘ﬁmeQﬂqquqL‘ﬁ‘ﬂﬂﬁ‘g‘]JﬂLL‘HLLmQWN@q?mﬂﬂﬂqLﬁﬂﬂﬂLﬂu@ﬂﬂﬂﬁ‘gﬁﬂ‘ﬂU FILLANFANANN

i 1 ® o/ ol/ 6 1
NINAARNLBN Gil J. et al. (1999) wuan Biociphos-Plus (mmnmmnmmﬁ@uﬂu@mﬂi:ﬂ@u) e

I dld ! . ® 1 (3 1o a 1 ! o | I o
N17LAK/ARNANIN Triladyl (1‘ﬂLL®QLﬂu@ﬂﬂﬂﬁ‘$ﬂ‘ﬂU) WAERIINNTHANAR I LANFANe T ALY

289 Bousseau et al. (1998) Awu31nsld Egg Yolk Tris wavansanmnanndawmaadilutinganand

tda NN TS nIInITNANRALANFNaTL

v ¥ v 1 v
o

= o a dg/ a A 1% o A 901 dg/ . ® . ®
NIFANHIATNUNLIN WILTANLARANNAILUIENLAARNNUILTE Optidyl Bioexcel wae Egg

' !
aadaa

Yolk Tris AnIsAReuiizeseqandtazats  uaviledidusifneqandin  EAuuans1emnieana

1Y 1 v v 1Y
9 o

(P>0.05) AQUUNINABINITNARUNTAWNENNTHaNALN  g1:170 1N e@eanind@ana 3 ahale Ins

o % 901 dg/ o = 1 ! o ' ?:/ dg/d? 1o ¥ dl
VIWSLWV’]‘MJY]WHW L‘nﬂmwmam’mmmmwh ANANNU LLmWﬂu“ﬂuﬂ%ﬂUV’n’]ll@’]ﬂ’]?ﬂ"ﬂ‘ﬂﬂéﬁ]"ﬁ EIN

. ® . ® ¥ o @ | 1 o | 1
Optidyl  uaz Bioexcel flutgiaganddagldesaniswizanwastinllld wilisnaAeudnegs

v
o/ ]

wazidaanianaaiuszazinanluniafuineAendedy daunng1ireanatide Egg Yolk Tris wWisng



3angmatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

o o w a oa Ao A A - v =< = o a oA g o ,© &
@’]ﬁﬁ‘ﬂﬂ‘ﬂﬂﬂgumﬂ’]?mﬂLﬂ?@QN@LLﬂgﬁ@ﬂﬂ?m‘W?@N Gﬁ\n\l?qﬂ’]muﬂuﬂ’]?m@mu’]L‘ﬁ‘ﬂLL‘ﬁLL"ﬂ\‘]m’]ﬂqqu’]ﬂ’]W‘ﬂ

SN E PSRRI

naAngsNUsEnA

o

ADIZEIARTBTBUNITANS WANW. MYAUS  Wafiie  wan. dude  Alsarigdine Angunilub

=)}

o =2 a o = dg/ a o & g
‘Lﬁmﬂ"] LL@S@ELV’W?’VJMQ@Q@ﬂﬂﬁ‘ﬂiﬂﬂﬂ’]?ﬂﬂﬂ’]‘)@ﬂ AN.TY. INNITD LABNTUTING ATUFITAY wawlnal

q ]

1
o a = v v

ngan A uuetinlunsfnenide Anudsums a1 Auatouia winfia  wazidutihnaesduduas

A
N

)
901 dg/ I 1 [ = o ' g o = ?:/ d”
u’WL‘I]‘ﬂLL‘I]LL%QW@WH@N@NLVIEISJ@’]WQ_,I’Wﬂﬂ’]\‘] nﬂmuwmﬂmmﬂmmmmnlummnmmm

LANAISRND

8 ARYAS, 2544. renulessiurensldendfiious Penicilin & Streptomycin 4 ina8q
1aLnFAluLNENReANS  INeALANIEE  Leptospira  spp.  LANANTIUNN9LsEgNNes

NANLLIN 10 HUeINeI 2544,

[
o I~

nd  gusn, 2548, wansldansarananndenddunantedl

[ %

nAdE  WeNAIRIUNA, WA

a
N

v ¥ !
=~ ! v o A
¥

WANAILIANTAZANETINL @‘ﬁlﬁmummmmmﬂmmma@\wi@@mmwii%%mvﬁﬁq
wWerugnsrtieddn. csansuadndiund. 20:26-30.

Ahmad, K., & Foote, R.H. 1984. Motility and fertility of froze bull spermatozoa in tris-yolk and
milk extenders containing amikacin sulfate. J. Dairy Sci. 68: 2083-2086.

Bousseau, S., Brillard, J.P., Marquant-Le, G.B., Guerin, B., Camus, A. and Lechat, M. 1998.
Comparison of bacteriological qualities of various egg yolk sources and the in vitro
and in vivo fertilizing potential of bovine semen frozen in egg yolk or lecithin based
diluents. Theriogenology.50:699-706.

F Marco-dimeénez, S Puchades,E Mocé, MP viudes-de-Cartro, JS Vicente and M Rodriguez.

2004. Use of Powdered Egg Yolk vs Fresh Egg Yolk for the Cryopreservation of
Ovine Semen. Reproduction in Domestic Animals39:438.(Abstract)

Gil, j., a. Januskauskas, M. Ch. Haard, M.G.M. Haard, A. Johanisson, L. Soderquist and H
Rodriguez-Martinez. 1999. Functional sperm parameters and fertility of bull semen
extended in Biociphos—PIus® and Triladyl®. Evaluation of post-thaw sperm quality in

the bull and ram with special emphasis on semen processing. Uppsala. Swedish .



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

IAEA. 2005. Improving artificial breeding of cattle and buffalo in Asia Guidelines and
recommendation. 51.

Lagerlof N.,1962.Thiry years experiences with a sperm laboratory for domestic animals.
Zooetc.e Vet. 17:343-348.

Revell, S.G., and Mrode, R.A. 1994. An osmotic resistance test for bovine semen. Animal
Reproduction Science. 36:77-86.

Salisbury, G.W., N.L. Vandemark and J.R. Lodge.1978. Physiology of Reproduction and
Artificial Insemination of Cattle. University of Illinois, U.S.A.

Thun R., Hurtado M. and Janett F. Comparison of Biociphos—PIus® and This-egg yolk extender
for cryopreservation of bull semen. Theriogenology.57:1087-1094.

Viviana, A.A. K. Hinsch, F. Mueller-Schloesser, K. Bogner, S. Mueller-Schloesser and E.Hinsch
2003. In vitro and in vivo comparison of egg yolk — based and soybean lecithin-based
extenders for cryopreservation of bovine semen. Theriogenology 60:269-279.

Way, AL., MA. Henault and G.L. Killian.1995. Comparison of four staining methods for
evaluating acrosome status and viability of efacutated and cauda epididymal bull

spermatozoa. Theriogenology 43:1301-1316.



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

NAUBIUAUNATDSINY 1AW LAk LaT AanITINNNISAN MILAzaIUIUAIDa Y

Tulaanaayu

1

a

¢ & a 1 ¢ o o a a ¢ o 2 = a ao 2
WA LAENLATE  AUUN tNBRULNES AIAE LEEN ﬁ’JQ'i Az N1 ANLNEE199

UNARsa

nIANEHNqALsTaANen AN Navesaasiuu ln 104 a1 1A 150 waz 200 Wn. Fe
naianieenle wazawswsngenlulaznainy  wilagnnainu 56 fa gnuiuuugadu 2 ngue

Az 28 Fin Ae NguTIT: FSH 150 1N, wazngud 2: FSH 200 1n. Tavis 2 nqu IdFunismiantiiniaiu

%

o - . . ® i o

ARqel CIDR-B wazr PGF,q memzﬁul,wummnhﬁw FSH (Folltropin -V) ANNIWNARNALA WA
= dl v Y %/ dg/ [ o o o < o 1 o dl o o
LVIEISJLN@L{'H’&@@QEIH’]L‘ﬁ‘ﬂLL‘ﬁLLﬂ\‘]Tﬂﬂ’]Q@’]mu NINTUL CL WAZLALFEeU dUN 7 vauiludn  wa

NIANEINULN AWK CL Tungud 1 (150 1n.) 11.75 + 0.97 uay Ngu 2 (200 1n.) 10.71 + 1.23

o o

TdAanNuaNsNaiuetelitdAny (P > 0.05) UANAIMNUAIUIUFAEUTIDITINABINGNNAMNIW A , C

o

, D+UFO ey Transferable (1.0 + 0.97, 0.93 + 0.26 ; 0.46 + 0.15, 0.36 + 0.19; 2.79+0.75

o

3.32+0.88; 2.54+0.57, 1.82+0.49; muans ) limanuunnsneiuadaliadAny (P > 0.05)  wsisn
BOUALNIN B 189NGN 1 LAY 2 Serunufiunnsinafuataiitedfty (1.0740.32 uay 0.54£0.17:P <
0.05)

nsAnEEwLdraesTuu 1w 1 a1 1u1A 150 LAy 200 10, ARalluAnssanRENNAN

11 wazduoudaseunivllulanosinu

[

Ad1An:  1AINIAINY, FIERUANINING, BRI LaW 1ag 1ad

1* 6 o/ o = v o 1 1 a o &
AutRdeazimunalulagnisdedinsgen  tndes upssw@nn nsndadnd

2 o

aAninmaluladi@an wnisuaaladng naudadnd

a o

AeugFURATaL

©3°e



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

Effect of FSH Doses on Superovulation Response and Embryo Yield

in Kao Lum Poon Cattle

Narong Leangchareon1*, Anone Thuangsanthia1

Viboon Yiengvisavakul2 and Malee Apimeteetumrong2

Abstract

The objective of this study was to investigate the effect of FSH doses on superovulatory
responses in Kao Lum Poon, a Thai native cattle (Bos indicus). Cyclic Kao Lum Poon cows (n=56)
were assigned randomly into 2 groups (n=28 in each group). Group1: treated with 150 mg. FSH
and Group2: treated with 200 mg. FSH. All cows were estrous synchronized with CIDR-B® and
Prostaglandin F,y. On day 9 of CIDR—B®impIantation, both groups were injected with FoIItropin®—V
(FSH) twice daily for 3 days in decreasing doses according to its dose assignment,150 or 200mg.
On the last day of FSH injection, PGF,, was given and CIDR-B” was removed. On standing heat,
cows were artificial inseminated with same semen batch of a Kao Lum Poon bull. Corpus luteum
were determined by rectal palpation and embryos were collected on day 7 after estrous. Result
showed non significant difference of CL numbers in group 1 and 2 (11.75+0.99 and
10.71+£1.23;P>0.05). Numbers of embryo grade A,C,D+UFO and Transferable were also not
significantly different in group1 and 2 (1.0+0.3, 0.46+0.15, 2.79+0.76 ,2.54+0.57 and 0.93+0.26,
0.36+0.19, 3.32+0.88,1.82+0.5, respectively; P>0.05). However, numbers of grade B embryo were
significantly different between group 1 and 2 (1.07+0.32 and 0.54+0.17; P<0.05).  This study
revealed that 150 and 200mg. of FSH did not give different results in numbers of CL and

transferable embryos in Kao Lum Poon cattle.

Keyword: Kao Lum Poon Cattle, transferable embryo, FSH

1 Embryo Transfer Technology Research Center, Pakchong, Nakhonrachasima, Department of Livestock
Development.
*Bureau of Biotechnology in Livestock Production, Department of Livestock Development.

*Corresponding author
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Bos indicus u&nsliiuin FSH awnetieandnildlula Bos taurus 25-30% AlfNANNIMELIALETA
wa959lalula Bos indicus

uanannil euwiuazams 2547 naaasld Folltropin™V 2uin 260 ain, Tularannu 1asn

1 = dl o 1 1 o L4 dla e =2 o 1 1
DRUATUNTNALRAE 1.59 paaausia 1 TAsa L slumm::mg@ﬂ HATATLS (N@ﬂ’]?ﬂﬂ‘]ﬂ’WﬂQVLNLNEILLW?

WUIIM 200 HN. @nsaiufgaunnInalAaae 2.20 sageusie 1 Tadald at1elefin nani9dnem

o o

' | . , o : . ® v M M yve
névliinaundaes Barati et al., #&wnmdn Folitropin -V awia 250 wn. vin sl ldEunisnssdunnn

nuliiarianununasddmanldenlduin Wuiundunalunisdnei Ae udagld FSH a1im 150

PR g

way 200 wnauiuauailigs udusilasarianalinisneuauesinredl CL>4

o a a

Auausdeuiivly TeuanmuAuNnaessiageuna AB,C, D+UFO (ldin1sljaus) uay

o 1

Transferable (Fagauann e n1s) uanalumisan 1 Geazidiudi Auausindeulunguaninin

q

AC uay D+UFO THAuuansvatineltudAtysendne nqui 1 uaz 2 (150 uay 200 )

Af 1.0£0.3, 0.93+0.26 ; 0.46+0.15 , 0.36+0.19 ; 2.79+0.75 ,3.32+0.88 ; 2.54+0.57, 1.82+0.49 ;

1
| oA

AANANAL (P > 0.05) WARIUIUFIEUANININ B AAuuanAeadelTadAty seudneangui 1

q

war 2 (1.0740.32 uay 0.54+0.17; P < 0.05)  atnlsfinanuaudadau Transferable T9HANINA

o o

09 C 289ngui 1 waz 2 lifiponuuansinvet 191l d1 Aty ( 2.56 + 0.57 uay 1.82 + 0.47; P > 0.05)

o
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Barati et al., 2006 3184711491 Folltropin IU1A 120, 160 WAz 200 un. ldnelHifinAinuuansnates
UIUFIBAUANNIN D+UFO  usiwudrunla (B. indicus) A1AFU FSH 200 NN .LazldnIaIni1sdni
8.00 U.(ANUNUNTNAADN) ﬁfimquﬁqﬁ@umﬂﬂdﬁLL;JTmﬂzju 120 uaz 160 un. adeildadnAty
! L% | o [ a
mmmemﬂum@mumumm?mmummniﬂuimLﬂu@ﬂmmmmﬁmqmm@m

o

dadnd  udazinisAnmiuinunevestyguiil wifdeneuilogunlddenndn 40% [4tinllg
anyAgIundn eradudneuen1@ine e fuAnEiARAeNANEITNTIR (Hahn, J., 1992)
Peixoto et al.,, 2004 916971431 AMRUgNIsHlulALN Anasenisnasauassanisnszsuntsanlauas

o

a 1 = 1 d”d o a ! d” 1 QI
NARFIDNBU ﬂ’]?ﬂﬂ‘]:f’]‘]jfyﬁ’] wianidniaiiuniseanlulaun  wiluladlelnaanizednegeln

¥
A A

nudeslnadalden  uazponuansngluntsnauauasnisnszsunisanldlulaiie was Bos indicus
& £ 4 o o= Yy = = - X i |
Adnazifuiloyumiiaduin Aspasdesinisfnyiinaulugesnnuuansislunismeuauednis
nazgunsanldlulaiie uaz Bos indicus

annsAnEtuansiiiugl FSH f1ua 150 waz 200 1n. s lduansnglunisnsesunig
pnlalulaanoainy  winldainatuau CL - anuanaessaaaurunindnaenlé(Transferable) waz
o o 1 1 1 1 1 N o o o aa d” (=3 P
Anundageuaun NG luiauuandigeteltadAnynieada  wenannil azinliding

= X = o A Y 8 o = ¥ a

nsAnEHuaznIsANEINueRLiunnauduanNa lunisResiuwaziiasanae fiuunsssiig

1= o ?.’/ =2 dgj ya ¥ v QI
naan ldsAuneAsiunisAnetenaiulss lamilunisldfansounununisldae sluunseguianis
mnlalulaie Bos indicus  waiatiglafinAasiinisfniaauluEesnisneuauasnisnszsuniaman
Tulaile uaz Bos indicus

A1919N 1: KA2R9 1AW 1ad 1@t (150 Wag 200 uN.) ARAUIU CL ANUIULAEANINAIEDY
1A 98U

ngudl | e ed | 41udu AMUIULATAUMNAIBDY
Lad CL A B C D+UFQO | Transferable
.
1 150 11.75£0.97 | 1.0¢0.30" | 1.07+0.32" | 0.460.15 | 2.79+0.7 | 2.54+0.57°
(n=28) ’ ’ 5°
2 200 10.71+1.2 | 0.93+0.26° | 0.54+0.17° | 0.36+0.19 | 3.32+0.8 | 1.82+0.49°
(n=28) 3 ’ 8"

1 o o

/ A o o e o Y s P e A 4 o
25} m:mnmmunuium@@uummﬂuvl.uummLuﬂﬂmmummmmfauu%%
UFO : unfertilized oocyte

Transferable: ﬁQéﬂuﬁﬁQMﬂﬁw ADNC




v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

LANAISRND

BRUAUAING 2993904 N.9.9: 2509 Falnadruniuldidudaitia a13a138maLa 17,589.

aunil Weaduiley, fyad \Hadidens, msd dpuady, TR Sud, yruT a1 wasaasmd d1ide
dszasd. 2547, nismevauesaesiafiufanayusienisnszsuniaanld. nisdssguitiniedng
unduaznaiaeednd Al 30. Fufl 10-12 WOAANNEY 2547, NIUNWNVNUAST.

Barati,F; Niasari_Naslaji,A; Bolourchi,M; Sarhaddi,F; Razavi,K; Naghzali,E and Thatcher, WW. 2006.
Superovulatory response of Sistani cattle to three different doses of FSH during winter and
summer. Theriogenology;66:1149-1155.

Barros CM; Porto,LPC; Noguera MFG. 2003. Does-responsetrial in Bos Taurus vs. Bos indicus
cows superovulated with FSH, associated with controlled LH surge and fixed time artificial
insemination. Theriogenology 59:524 (abstr.).

Hahn,J. 1992. Attempts to explain and reduce variability of superovulation. Theriogenology

38:269-275.

Krininger lll CE; Block,J; Al-Katanani YM; Rivera, RM; Chase Jr,CC; Hansen,PJ. 2003. Differences
between Brahjman and Holstein cows in response to estrous synchronization, superovulation
and resistanceof embryos to heat shock. Anim.Reprod.Sci. 78:13-24.

Lewis,1.1996. Programming donors and recipients. In:Embryo transfer and pregnancy diagnosis.
NSW: Post Graduate Committee in Veterinary Science, University of Sydney. Pp.69-88.

Linder,GM and Wright,RW.1983. Bovine embryo morphology and evaluation.
Theriogenology;20:407-416.

Nasser,LF; Bo,GA;Reis,LE; Menegati,JA; Marques,MO. Mapletoft,RJ.et al.2003. Superovulatory
response during the first follicular wave in Nelore (Bos Indicus) donors.
Theriogenology;59:530(abstr.).

Niasari-Naslaji,A.1995. Studies on estrous synchronization and superovulation following controlled
ovarian follicular development in dairy and beef cattle, Ph.D. Thesis. Brisbane, Australia:
University of Queensland.

Peixoto, M.G.C.D; Pereira,CS; Bergmann,JAG; Penna,VM; and Fonseca,CG. 2004. Genetic

parameters

of multiple ovulation traits in Nelore females. Theriogenology.62(8):1459-1464.



J.Biotec.Liv.Prod.

v &

eanswalulag@onwnsuanladns
Vol. 1; No. 1; August 2007

17 2 17U 1 F91AN 2550

Yiengvisavakul,V.1997. Proceeding of the Third Regional Trainning Workshop on the Conservation

of Domestic Animal Diversity and the Fourth National Coordinators’Meeting.22-31 July 1997,

Bangkok,Thailand.pp.75-77.



v &

3anamatulagiannnisuanladns J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1: August 2007

nsanunidatalinglusrginnalsanazainlinalsanie S INALNALSH LT

Fuaatuiai lfldlunsauananniwidwaale

sNess lealTtana’  ala gassnliasny’  ANAR aszinas’ uar nunws tnsaneanns’

o

nmmassieaniundealinalusafinnelse Leptospira interrogan (L. interrogan) Wazain

A

nlinalsaAe Leptospira biflexa (L. biflexa) faeiddinamesamusuapduivaiinililsyeneldlunng

pmamizaiallngliiluingele ‘Emﬂ%ﬁq@ﬂ'wL%@L@ﬂ‘l?miﬂa"mzjuﬁﬁﬂim (pathogenic  group)
WU 22 Tlgang meﬂ@juﬁvl,siﬁﬂim (non-pathogenic group) [NWIK 3 @515 anARLEWEAIN
snehadaialTng s dos Aqua Pure Genomic DNA Kit piadeLieiallng s daemeiianaie
samiuerdulngld primer S9AUSINIZAe 165 RNA A8 G1/G2, S3a/S3b, S4a/Sdb, L3/L4,
Lepatl/Lepat2, Sapro1/Sapro2, patoc1/patoc2, spel/spe2 WA leptol/lepto2 Lﬁlmmﬂw@mam PCR
WU lepto1/lepto2 (F1: GTCAAACGGGTAGCAATACC R:GTCCGCCTACACACCCTTTAC) @ 1190
mm%@ummLLMﬂﬁiN?thNﬁq@ﬂ'ﬁwmL%@L@U‘Emiﬂéﬂumjuﬁﬁﬂimmeiﬂﬁ@‘ﬂmﬁuﬁi 1%
agarose gel lnalddaaumin 5% denaturing polyacrylamide gel %ﬁwudm%mﬂimiﬂa’mzjm‘ﬁ'ﬂ'ﬂ
Tradsngunumidueawinlszann 503bp mjuﬁi&iﬁ@‘ﬂmﬂﬁﬂgLmuﬁl,ﬁwmmmﬂa::mm 493bp
Twanied L. ranarum WULALAEWE 2 0L ARIUIA 503bp UAZ 4930p LEAMNANFLILIAURIUOLALEL
WLFWALTUA 503bp WAz 493bp ANy L. ranarum RenduLaRMEeuRULUAIEIeANTa LAl

1
1Al

Tnalislunquinalsauaznguinlinelsaninasu atnslsfinunsld polyacrylamide gel Tunng
a ey SN = | Y v o = < | = o

AnnsituiduneuneenuInngInsld agarose gel AwunisAnmluduneusellpanisimm
primers ax19041uuNNaNAs PCR aniawniinallsnguiinelsnuasnguinlainalsnldetednian

1 agarose gel

Adan: wdanlingllin wawedmiEuende  nalesn  linalse

[

10 L% e a o & o & a & O Il [ % [ % =
davinmalulagimanmnisuandddnd nsudlAdng nuuRuu enalies Aandndyuanil
2 1 = o o/ " 1 a o &

nananuatliaalllsta anfugunwdadiisnnd nsndadns unaau nnu.

“annuenvinen uasiugAans iinIngnduning AUAAIA1ET SUNBNNSNUNG ATAUATLH
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PCR-based Method for Identification of Pathogenic and Non-pathogenic Leptospira spp. for
Application in Quality Control of Cattle Semen

Rapiphan Uavechanichkul' Duangjai Suwanchareon” Supachit Sapeth3 and Kanokporn

Triwitayakorn3

Abstract

In this project, PCR (Polymerase Chain Reaction) technique was applied to differentiate
pathogenic and non-pathogenic leptospires. The reference 25 Leptospira spp. consisting of 22
pathogenic and 3 non-pathogenic serovars were isolated using Aqua Pure Genomic DNA Kit.
Genomic DNA samples were then subjected to the PCR reactions. The reactions performed using
16S rRNA specific primers; G1/G2, S3a/S3b, S4a/S4b, L3/L4, Lepatl/Lepat2, Sapro1/Sapro2,
patoc1/patoc2, spel/spe2 and leptol/lepto2 and analyzed on 1% agarose gel electrophoresis. The
results showed different patterns of PCR products of the pathogenic and the non-pathogenic
Leptospira spp. using the leptol/lepto2 primers (F1: GTCAAACGGGTAGCAA TACC
R:GTCCGCCTACACACCCTTTAC). However, the differences of the DNA patterns on 1% agarose
gels are difficult to be observed when compare to the use of 5% denaturing polyacrylamide gels.
On 5% denaturing polyacrylamide gels, non-pathogenic Leptospira spp. showed 493bp DNA
fragment, while those pathogenic showed 503bp DNA fragment, except the L. ranarum that had
both of 493 and 503bp fragments. However, using acrylamide gel is more complicated comparing
with the agarose gel. Therefore, the next step of this project is to develop a new primer that can be

well differentiated the pathogenic and the non-pathogenic Leptoapira spp. on agarose gel.

Key Words : Leptospira Polymerase Chain Reaction  Pathogenic  Non-pathogenic

"Bureau of Biotechnology in Animal Production, Department of Livestock Development, Tiwanond rd. Bangkadi,
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?National Institute of Animal Health. Department of Livestock Development, Bangkaen, Bangkok.
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AN

Taallnalilsgadulsafisseandnddan  armgueslsafinanuuanGeaiin  alllsas

a

'
a o 1Al

avanllnalldsn (Leptospira) Teutiniln 2 ngulpaendupmantiBnis@uguingn Asnquinalsn

q

y e do oy eda . & oy
sosusifuunasilsanddny dndnidunimzenaliwansainisusidaazagivials (renal tubule) uay
tutavsanunfuilaanglfifiunauiu @aamisnladiginananisdamivzalasnisiuaimsuas
901 dld dg/ dlgj o a‘dlzj/ % % a a 901 &/d‘
uniielulleu dndnssiiatenauris gnanunsen nandnanuasuanasiunan Tamagindunimy
1 dg/ 901 dg/ 1 dg/ 1 %/ dg/ 1@ dl 173 = ) Y a
ansnlassmensninluinaalagliuaniannis weaunsneg luideududenldnanianinlmmia
dl 1 1 o o
AMLAReRanTTunglsa lldalafae
nsmmadsunelaiemueuivesselsalsaalinalllstasiaads Microscopic agglutination
test (MAT) Fuluwianmsgulnelfueumiauasiatinalii 23 319915 (panel antigen) 11 nsaases

HAnudunnylenizsiasdinaiuazaiaaiateainainniInannundesqanssAlive linsnudn

1
oA

a ad > . ¥ a ~ ' Y R A o Y  aa X X
Llfﬂumu‘ﬂ@V]W‘]Juu‘ﬂ%sluﬂ@llmﬂ‘ﬂiﬁlﬂ@I?ﬂﬁ?”ﬂi&l LL@QQ\‘]ﬂuﬂumﬂﬂq?m?Q@WQEQﬁLquL‘ﬁ‘ﬂiu@qﬁq?L@ﬂ\?

q
v
o

X o =< 9 o = =~ X Y & Aea A o '
L‘ﬁ‘ﬂ‘ﬂﬂﬂﬁ\isﬁﬂmﬂﬂsl‘ﬁLrlﬂ’]LL?NL@@uLL@zimﬂﬂqﬂqgﬁﬂﬂq?ﬂulaﬂﬂu?l@ﬂL‘ﬁﬂ'ﬂ@um?ﬂsﬁuﬂﬂquimﬂ’N’]N’]?ﬂ
V]ﬁ"]um@ﬂ’]?m?qulzﬁuuu@u

laqiiiRnnN7 I mAAN SN WU eT8TaYTeRs  PCR  (Polymerasse  Chain

q

Reaction) @aiAanuusustuazmmdanidqslunisamanidaialinglisn Inaldlnswasiamnizse
16S rRNA (Faber et al., 2000) 23S rRNA (Woo et al., 1997) La¥ repetitive elements (Zuerner et al.,
1997) nliuanauuansnszuiamanlinalislunguinelsauazlinelsnls  (Shukia et al,

2003) Tusnaeingsinee] i ffaanaz (Brown et al, 1995) e (Merien et al., 1992) HUN (Zanini et

£
o AKX o

al., 1998) uazniiala (Heinemann et al, 1999) NM9IAENAINIRgLIzAIANaRMUIAEN96999

Amrviuarauunaaalinallinguinalsauazlinalsasaainaiin PCR ivenaztinuntlszgnsfldlu

q

nnsmgavdaalinglds luindanalafalddmiunisuannausall

L4 aa
AUnsaluazInng

nsiasanmasndatalinalilea snatinadalalinglisnldlunsdneiasaillaain

1
oA

annfugunndnduieans nandadnd Taauie i 2 ngu Renguinelsa (pathogenic group) uas

q
a

Co _ 4 Ay X R S
mgw"l,uﬂ@‘llm (non-pathogenic group) (AN9NN 1) mimmnm?wamﬂ\ﬂumu’m@mLﬂmmmmu

a

28°C wazdanuiudalalinalididszunns 10° cells/mi
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nsanaaauaansatiadaalingldsr  Adwesiedradenllnglisgnaialaenis

1t Aqua Pure Genomic DNA Kit lagiinsneeradeintingldsiBuimg 3mi tludaaainusasey

10,000 rpm MdauLLLAZAZA 8 dIUAZNaUsE 300Ul genomic DNA lysis &1 LN? 80°C U1 5 W17

ANLAN 4 ul RNase A (10 mg/ml) weinlsfidniu Ui 37°C win 45 w1 uazidin 100 pl protein
o . . Y Y o o y dl [~ = |

precipitation solution pan gL s ldiluiaausasey 13,000 rom UIU 3 U LENAIUUR

asazaeiunznaueanaIniy tnugadiuaesansazatslilunaanauin 1.5ml Anmaznausduelng

1
a

NN3LAN 300l 100% isopropnal  naxldniulaanswanuaen lilunuazanelinamuni -20°C wu
30 17 annthuudeeAaEaTen 13,000 rpm WK 1 W dEN Il AN AT AR NaLALEY
BA%E 300ul 70% ethanol udtlildmnpzneaudasamiSisen 10,000 rom Wwan 1 W m
ansazantlanauazanameneudifue iguugiivieaitelst ethanol szvenlszanm 15 Wil aaniduas
AvanEAzNauALEUeAaE DNA hydration buffer i3 double distilled water u&afiU14A -20°C
nsnsrasauiiaalinglismenaiin  PCR  nnafistBunnifiduwedas primer 39
ANNAINNZER 16S rRNA (mm\i'ﬁ' 2) Tnedfjiisen PCR Tuifsunms 20p1 Usznavusag 20 ng genomic
DNA 2.5 pmole primer 1.5 mM MgCl, 200 uM dNTPs 50 mM KCI 10 mM Tris-HCI 0.1% Triton X-100
wae 1U Tag DNA polymerase uazld PCR cycle ﬁﬁﬁ 1) denaturation 94°C 1 W WaTANARE 35
701284 denaturation 94°C 1 W17 annealing (uaadluAIT 2) 1 107 uag extension 72°C 2 W
WAz final extension # 72°C 10 ¥ thuak@an PCR Rl&uuenuw 1% agarose gel Wazflauaae

ethidium bromide ¥rauanuu 5% denaturing polyacrylamide gel flandae silver nitrate 1ie

UL UIUAINEALAR PCR
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AN9197 1 waassnatinmaallna s g lunsfnen

Classification Species Serovar

Pathogenic groups L. interrogans autumnalis

pataviae

bratislava

canicola

djasiman
hebdomadis
icterohaemorrhagiae
pomona

pyrogenes

L. borgpetersenii javanica
ballum
mini
tarassovi

sejroe

L. santrosai shermani

L. kirschneri grippotyphosa

cynopteri

L. weilii celledoni

sarmin

L. meyeri ranarum

L. noguchii louisiana

panama

Non-pathogenic L. biflexa
groups patoc
andamana

maintenon
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dl o [ a‘d‘ =
ANTNN 2 LAASIRIAL mmmimmmﬂﬂummnm

Name Sequence (5’-3) Tm (°C) | Size (bp.)
G1° F: CTGAATCGCTGTATAAAAGT 51 285

G2° R: GAAGGCTGGTAAACAAAAGG

S3a” F: GCGGATATGGGAAGCTTAGAAACT 66 253

S3p° R: CCGAAACTGTAGCCGAAGAAGAAA

S4a” F: TCCTTTTGGCGATTTAGCAGAA 57 152

S4p° R: CGTGTCCGGAGTAGAAGTGAATGT

L3° F: TGAGGGTTAAAACCCCCAAC 57 660

L4° R: GAT(CTG)T(GTA)(CT)(GA)GGTAAAGATT(CT)ATT

Lepat1® | F: GAGTCTGGGATAACTTT 48 370

Lepat2® | R: TCACATCG(Y)TGCTTATTTT

Sapro1°® | F: AGAAATTTGTGCTAATACCGAATGT 63 240

Sapro2° | R: TGAGGGTTAAAACCCCCAAC

Patoc1’ | F: GGCGAACGGGTGAGTAAGAT 55 454

Patoc2” | R: CTAGCGATTCCGACTTCATGG

Spe1d F: CGCTGGCGGCGCGTCTTAAA 54 631

Spe2” | R: TTCACCGCTACACCTGGAA

Lepto1 ° | F1: GTCAAACGGGTAGCAATACC 53 503

Lepto2d R: GTCCGCCTACACACCCTTTAC

a: Marluce et al., 2003
b: Paula et al., 2002
c: Murgia et al. 1997
d: Shukla et al. 2003
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N

nsanpasuaansattadamliaalildn annsaiamdueanesadointlinglil
Ime’ld AquaPure Genomic DNA kit LazNA A RlE NP AL ud LA e Spectrophotometer
AuInilneldgns DNA = 50 x OD260 x 50 (dilution factor) M3saaaUAMNINIALNITTATIEYILL 1%
agarose gel WUINAIEWeTiataldTAuddulszan 2 - 0.2 ug/ul UAZHAUNING ﬁumﬂugﬂﬁ 1

LAYANTNTN 3

= ==

917 1 uanadnating genomic DNA meimaLatlinalisuu 1% agarose gel
Laui 1 Aa A/Hindlll DNA marker
AUN 2 197 AB genomic DNA 193 L.autumnalis, L.bataviae, L. djasiman,

L. hebdomadis, L. tarassovi W] L. shermani
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A15199 3 wanaAnsduduLes genomic DNA Aardnainfaednadeialinallsn

Species Serovar DNA concentration (ng/ul)
L. interrogans autumnalis 512.5
bataviae 1315.0
bratislava 307.5
canicola 955.0
djasiman 717.5
hebdomadis 512.5
icterohaemorrhagiae 240.0
pomona 517.5
pyrogenes 417.5
L. borgpetersenii javanica 1037.5
ballum 1410.0
mini 922.5
tarassovi 2012.5
sejroe 1515.0
L. santrosai shermani 860.0
L. kirschneri grippotyphosa 805.0
cynopteri 692.5
L. weilii celledoni 1835.0
sarmin 11075.5
L. meyeri ranarum 2072.5
L. noguchii louisiana 1140.0
panama 390.0
L. biflexa patoc 1082.5
andamana 1036.1
maintenon 980.6
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msnsramamdamllnglisdamnaiia  PCR  idleididwereadeintlaalilian iy
uAlenAla PCR Ineld primers G1/G2, S3a/S3b, S4a/S4b, L3/L4, Lepatl/Lepat2,
Sapro1/Sapro2, patoci/patoc2, spel/spe2 Way leptol/lepto2 fiansia 165 rRNA uaztiuanan
PCR Al nusnaunatudaumaweTy 1% agarose gel flangAae ethidium bromide Wu4N primer
lepto1/lepto2 mmmmm%@ummLLmﬁiN?deﬁq@mwmL%@L@ﬂimmwi'ﬂuﬂzjuﬁﬁ@‘ﬂmLmﬂu'
nalsAun 1% agarose gel lSusielsludmnaiuin ‘Emm%@Laﬂimmwéﬂﬂziuﬁisiﬁﬂim (L. patoc, L.
andamana Wz L. maintanon) Usngunumiduaninilszunns 500 bp Fafiauna g AeiuLoLALEY
ﬂ@ﬂﬁqfﬂﬁi’]ﬂL%‘ﬂL@‘]ﬁ[ﬂMﬂﬁ"ﬂHﬂZjNﬁﬁﬂIﬁ?ﬂ (L. interrogans) Lwi@gflwﬁhLLmiqﬁrﬁilmdﬁL@“ﬂﬁ@ﬂﬁqLmeqiu

317 2

1500
1000

500 <«— ~500 bp.

91N 2 uanLANART8Y PCR 11 1% agarose gellaald primer lepto1/2
WA 1 A8 100 bp +1.5 kb DNA marker
aud 2 e 8 Ae Wawalnalildn L. patoc, L. ranarum, L.andamana, L. maintenon,

L. ballum, L. javanica W< L. grippotyphosa



sanswalulag@onwnisuanladnsg J.Biotec.Liv.Prod.

9 2 a1fuf 1 devnan 2550 Vol. 1; No. 1; August 2007

dl ] a & ' o 1 d” 1 { dl 1 (]

\WaugnAMNwANAesunuABuessudngsatwdaal inalls lunquinelsn  uazline
Teal¥daRuan Auianan PCR luusnauiauu 5% denaturing polyacrylamide gel waagiausiag
. U < 1 1 o 1 dgl 1 U dl 1 1 dl [
siver  WUdI@NNTINBTIUAINLANFANTzuIeAnetTaial InalUsnquiinelsauaznguiline
Tsalfaeinadnian (U 3 uazpnsed 4) leeaewndinallsnguilinelsrlsnguaubidueain
Uszunnd 493bp (1auhl 2, 3 uaz 4) daulunguiinelsadsnguoufidueauintlszuins 503bp. (U7
6,7, 8 wax 9) lurnusilumeadinalusn L. ranarum WULALALEWLE 2 WL NRIUNA 503 bp WAL 493

bp (LAUN 5) INAMIANFLILATBILOLABUNLTIMOLIUNA 493 bp uaz 503 bp Inulwmeadinalds

ANNAAL

L. ranarum  Sdduiusivdeusuunuiiiueandandinallslunguiineliruaznguiilinelss
1 2 3 4 5 7 8 9
bp i
600 3
| " " b ) 4
_ <«— ~503bp
500 “— ~193bp
400 j

gﬂﬁl 3. LAPNHAKNAATAY PCR UL 5% denaturing polyacrylamide gel La‘j@’l% primer lepto1/lepto2
\ou# 1 A8 100 bp. + 1.5 kb DNA marker
Ui 2 B9 4 Ae L%@L@ﬂimmiﬂéﬁﬂzjmﬁiﬂﬁﬂim L. patoc, L. andamana, L. maintanon
Ui 5 899 Ae L%@L@ﬂimmiﬂéﬁﬂzﬁuﬁﬁ@‘ia‘ﬂ L. ranarum. L. louisiana, L. panama. L.

bratislava Wa L. autumnalis
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Analsauazlinalsa

16S rRNA gene PCR

Species Serovar
503 bp. 493 bp.
L. interrogans autumnalis + -
bataviae + -
bratislava + -
canicola + -
djasiman + -
hebdomadis + -
icterohaemorrhagiae + -
pomona + -
pyrogenes + -
L. borgpetersenii javanica + -
ballum + -
mini + -
tarassovi + -
sejroe + -
L. santrosai shermani + -
L. kirschneri grippotyphosa + -
cynopteri + -
L. weilii celledoni + -
sarmin + -
L. meyeri ranarum + +
L. noguchii louisiana + -
panama + -
L. biflexa patoc - +
andamana - +
maintenon - +
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a 4
ansniuazaql
nnsmgragaldatatlinalildisnamaiia PCR Taaldlnsiuasianizaa 16S rRNA tiaLen

pnuansszndnadealinallinguinelsauaznguinlinalsn wudnlnames Leptot/Lepto2 #
Y ¥ . L L2 Cn .
IHannimaaastiarunsouenauuansesendndeiatnalisisaasnguliun 5% denaturing
polyacrylamide gel @saunsniinlililszgnaldluntsmammaiatinalisluindala usioeinglef
pnduneulunIsuanIuIAIeINANARRLEUIEAIN PCR Ul 1% arcrylamide gel HA2MNgNenuay
ANTHLANFANNABILDLALEULANLINES 10 AFULILA A9t LNUNNTaNHRauTusallaiinis@neiing

o

W Insiasnianuanizaunsoauuniaeiatinahlivisassngulnanisnisuanauananan
ALaaaIN PCR uu 1% agarose gel Tiladaautiaay vieilinaliazainsanistinld1dlunnsmeaa
ArneilusutlsyanuaslFunuandinisld polyacrylamide gel wanandAazinnIsAn®IfIANN

dulliunnsszgndnanisAnennldainnisde il finewmungansasuunideailinalidn

nguinalsauaslinalsaluinmalasald

LAN&19219DY
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wmatulagdanimnianrisaede unantieftefmanislunimeaeuniAdNiusaInangg

& 1 ada '8 aa '8 aa [~ a '8
n1sasniuy 2x2 1 3snisladauns, 3ansladauanted wm, SEnnameaeuidnuanaesiniaes was
as 1 o o = cy Sao | v & a a a o =2 o
Aansuinmnnzandniunisiinazsideyaniauaulinintinetns Wnwan Tadasn Snsadu G9i
Uszlamidniudeyadanguiden 2 Andarwndayalduinin uenantdariiauenaisnisaing
o ! ° o a o dl ¥ a 1 1 o a =
AouwuLuuLFNeT Aufunisesunenaainniedaidudeyadanguuarngudaulsdassnldlunng

ARLNY 11U N1FEFFLLLAMNNANRE lARARNLATNNTAF AL LA WILASA 19T 1adFLNAY BLANTY

1 v
1 A6 Y o

Fiaaeinad liiannadpsziine 19l sunsunieadfvisassunaane i uinfan ldun SAS, Statistix,
Systat uaz LogXact tmeldsunsnunsldsunsnannnsninunldlidludnemznimaassldunus
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Topics in Basic concepts and examples for categorical data analysis for artificial insemination

and biotechnology data

Veerasak Punyapornwithaya " and Sorn teepratimakorn2

Abstract

Many measurements in artificial insemination (Al) and biotechnology works are
categorical data. The common examples are conception rate, calving rate or maturation rate. This
article aims to demonstrate the using some statistical methods in categorical analysis to analyze
Al and biotechnology data with examples. This article discusses procedures for testing the
association in 2x2 tables such as Chi-Square test, Yate’s Chi-square test, Fishers’s exact test and
a recent available method as Exact logistic regression which is useful for analyzing small binary
data. It also presents various modeling method for explanation a categorical outcome and a set
of dependent variables such as logistic regression model and generalized estimating equation
(GEE) model. All examples was analyzed by various well known statistical software including
SAS, Statistix, Systat and LogXact and some of these are available to use as trial programs with

full functions.

Key words: Categorical data analysis, artificial insemination data, statistical analysis

1 Faculty of Veterinary Medicine, ChiangMai University, Muang, Chiangmai 50100
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UNU
flaqiiultlsunsstinsnzsimneadin i an1simun leeneunn 1HasaInn1simuI A INAINI9D
we991nsnipeniawmes vinlinsAuanmzanislssiiiuneat Andudauansnsaninlddnean wu nis

ATUIRL ANDANEE TARARNULLBNENANAN 11578 N1TANWINU Exact logistic sadldainuanunsn

o KX A

a 'y 1 [ ?:/ 2 A a Y é/ A w v 1
UANADNNILARTREINNIN @QHNQQ@H@\‘INVI’NL@‘ﬂﬂluﬂ’ﬁqLﬂﬁ"]ﬁiﬁ?.l‘ﬂll@il’m?.lu ATN1TD L@‘ﬂfﬂfﬁi@‘ﬂﬂ’]\‘}

a

mmmmmmzmnmn%

o

doyalusunannenuazmalulad@anin (Al-Bio) aruiuliteanidnmuziudeyamngs
(categorical data) 1 §RsINaNAA SRINIINALAR Wee SRsnNIsegsanvessingan udu luamn

nsdasziteyatssnnillaadaulugldnistasziuun laauads (chi-squre test) @qluilaqiiud

o

e ulutlszmalne ldeenldaan1silunidiwazideya Al-Bio Tsuneaiainudninliffnsned

o ¥ o

doyanianwzlinsesiudaniuun  (assumption) Astiunismunsudsdeninualunisldnimasau

aaaal 1 =& QI a o o dl 4 a aa 1 = a A d”
quﬂ@ﬂ[ﬂ'lﬁﬂ’]?m’]\‘]"]ﬂﬂL‘ﬂu’&ﬂ‘ﬂ@q EyLW‘ﬂslﬁﬂ’]?ﬂﬁ‘ﬂﬁLNuVﬂﬂ@ﬂﬁlLﬂui‘]J‘ﬂﬂ’NNﬂﬁ‘ﬂ:@Vlﬁﬂ’]W UaNNU

dgj ¥ o a cY a 1 v Qddl a dd‘&/ 1
un WJ’]SJLLVL@LL’] L@u‘ﬂﬂ’]ﬁ“)mﬁ"ﬂ:ﬁﬂ‘ﬂﬂ@Lﬁﬂﬂ@ﬂ@QﬂQﬁﬂuﬂ I@ﬁlLftl‘W’]‘?.ﬁﬂ’]?rJLﬂﬁ"]gﬁﬁﬂluﬂ?m%ﬂ‘ﬂﬂu@bm

a

!
=K

Wuldpudaninusaadlagumang auneanisasevirallszitusnuuusoaaunanaaladanngaluag

Amszvindunugudmivdeyadinquindsmulsdaszuanesouls  (Allison,  1999)  illeaeann

q
dgj 3 aQ A o o ¥ o dl o/ dl dl ¥ o
‘]_IVW’W’]SJHLHHSLHVIWQ‘]J{]U ANUUA \‘111 ll@ WL@H@’&W?VI’]\W’]MMFW’&W?LL@ LuuvLﬂVI[ﬂ’J‘ﬂEI’]\‘IGNLﬂEIQiI‘ﬂQﬂU
414 Al-Bio

=

AT AIATDILNANNTINBUAAIAIINANTILHEALLBIFULATUARIAIBE 194 1M FUNIg

a

a Y { ¥ = ISES)
UATICUTBY AL qnzgumqmummmumﬂuLmeMuT@ﬂﬁmmw

N15IATISHTBYAULLIAISIG 2x2
a ¢ v aa -4
1. ﬂ"l'i’JLﬂ‘é"ISMﬂ’JEI’JﬁvLﬂﬂLLﬂ’J'i

unii TnevinlinisdirssilaauadldiiaduiunisuFaunaudngdau (proportion) andayaids

Aa
N

NENANA 2 A1 (binary outcome) AWK 2 NGN (Agrestri, 2002) luanu Al-Bio dayadnuuziiay
dudayadszinn ama (rate) W SRIIHANAR §RIIN1IARDA Yi9a Fn3n1snaudn wazwulsiasluy
dayatssinnnisBeuiausyndenisidaasiuuiunislildsantsnanfnavzaniailudn faeting
dl v 1 = % k% %’ A o 16) & 1 [ % a

auliun naFaumeunistedenngninaninaeiunis W ldsednsuansn

3 g Tunsldnmaseulaauad deyasasiinmuantBidlulilasdaniuuanisnszanasiouuy
2 914 (binomial distribution) AN m@iumqﬂgummmﬂmuujmm ANUIUNGNAIDELNNINND

TnevinlAmun1¥linndn 20 faetne uariiden rundnsaruauand (frequency) w89dayalu
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-

AR LLTARNTNLD9A1979 2X2 fadlitanndt 5 uazsacliiiaadlaniaounaesdayaiviniugusd
uananidayai lifasuaindaetineainnisgdu (random sample data) nnlaiifuldaudanimus
X ¥y . , A A ' P =

% N9l Fisher's exact test aztfun1a@annuuNIzaunan (Stokes et al., 2000) wrntinglafnIu
WU eNBRNuIuUane e lulszmalngldaziaadan nuanar ldnimagae v lrauadine Al

Wuldpudanivuaasnilinisdssiiudanuaaiapaat

1 o

o N ¥ = = a @ '8 o = ! a 1
AIREN F EI[ﬂ‘ﬂﬂﬂ’]ﬂlﬁ‘ﬂ‘uLVIHUN@ﬂW?ﬂ@ﬂ@ﬂNu@L‘ﬂu‘ﬂ’]?L‘ﬂ‘ﬁﬂUﬂ’]{LNfﬂﬂmﬂﬂqimﬁﬂmﬂiuuﬂiﬂuﬂ
4 o o dl 1 ?:/ 1 Vo o dl 1 ! o Vo
naguanluszey 60-90 SunaIAaan Gﬁ\‘ILLNIﬂWQ@@QﬂQNi@?Uﬂ’]?@ﬂﬂ’]?VIVLN LANAINNY vLﬂﬁ“Uﬂ’]?N’&ll
> 2 o =1 a4 o = =
AMNENANAULALINVULAZUITRYGALALIINU NANTTANELAAS TUANTINN 1

5119797 1 dayaluaneiznnge 2x2

o 1 dl a o 1 dl a
BN IANHANFA | A1uauLKlA mﬂmm

ngNanaasiuy 25 15

NANAATINAY 16 24

¥

N33AI1EA Aetinalininisdiaaeiiaaldllsunsu statistix eannsaniatlnanivanaaasldls
w1n 30 SulaeldlifAnnAoinainisnann Tdsunsuiiilusuuimyluaen Tlda
Statistics/Association test/ two by two tables a1nHuAzLfiUA1319 2X2 Tnisnsendeyalumnig

?:/ a dl 14 o dl a c P2 173 = o
RAMNUUANNFNAN N@‘VliﬂLL’&ﬂ\i@ﬂﬂ’]W‘Vl'l fevmmmmLmi’]wmqﬂimqmﬂm@ﬂmummmmmwuﬁ U

a ~ ' Py ' | A N o a A o Al v
NITHANG A 1192 ﬂ@’]rﬂﬁmqLLNIﬂiuﬂ@‘NWﬂ@aﬂﬂNuNﬂm?q NANBFAANIN LLNIWV]VLNI]@@@EI@%TNH

Fisher Exact Tests: Lower Tail 0.0365 Upper Tail 0.0365 Two Tailed 0.0729

Pearson's Chi-Sdquare 4,05 Tule's Q 0.43
P (Pearson's) 0.0441 SE Q) 0.1574
Tates' Corrected Chi-5g 3.20 SE (HO: @ =0) 0.2237
P [Tates) 0.0735 Tule's ¥ 0.23

A 1 HaaINNNTALATIElAdLAS (Pearson’s Chi-Square)

NHEILNR
E——

'
o ¥ X

Tunsiameflaauad denanizuilan ldinasd aeldun n1s3msnzsifaeds yate's  chi-

square Huaan sl dmiunisUfualnmeLilee (continuity) Inenistin 0.5 lilaueanainaiua

dl I o aa d” o dd‘d dld o dl
ANNDLRIANAUNA LA 2x2 F8N19HENAL 1T IUNIUNTLTAR LUANTIN 2X2 NHANUIUANND D



%

N9 anAlulatimanINNINAR L AZ RS J.Biotec.Liv.Prod.

q

o

1 2 a1fuf 1 devnAN 2550 Vol. 1; No. 1: August 2007

2

¥ & 1 1 (=3 o s o dl o mdd” a Y 14
1RHAUBENIN 5 fﬂm\ﬂ,ﬁ‘ﬂmmmimmwmumnuﬂ Lﬂilrlﬂ‘]_lﬂ’]?sl‘ﬁrlﬁusluﬂ’]?qLﬂ?’]‘:ﬁﬁ“ﬂ‘ﬂﬂﬂ@@’]uﬂ’]?

al . . ! dl v y . % A A
paNeN TUTWNTN statistix AZUAASAT AAN yate’s chi-square TnadnTudAannisiaannig

AATITHULLANTN 2X2

a ¢ Y aa a 4
2.M5ATIERAEREM IR TDS
) . y aca dl 16) & a dl MMyo KR K v [
Ui Fisher's exact test L{W3gN37 I ldwismsisn iesanlildAtedsdenmuazeinisnszany
Aa103903A
n31n 14 n93manzi Fisher's exact test 1o unstindayaluaaeliidullnnenlavesleg

v ! o 1

- S ' A A aa .y '
AT Gﬁ\‘IvLﬁLLﬂ muqﬂmqﬁﬂﬂ’]\ﬂﬂﬂf]ﬂ W?@NLGﬁ@@ﬂum’]?’]\‘] 2X2 NUAINNDNURLNIN 5

1 ¥

o 2 o = 1o a % a a . 1 dl
Pl N ;pfommmmmﬁfﬂumﬂmﬁ@mﬁL@?@Wi@uﬂgmuﬁ (maturation rate) YBILTAR b (oocyte) M
TaannudlaflFsunisanaasiuu FSH 1iNeaatingaeg fu N17anaas Ny FSH $9uAU hCG 918AY
1 o = 1 9 o % % [ 3 dl dl (-1 Y1 o dl &
WANFANALVTe L QQ@EIVLG’WLL@GWW@N”@@GW]?’]\WIS T4zt AN Na 1 LANNND LU AR IIA1FI 2X2
el v 1
UNITARNAIUANAN 5

5119797 3 dayanldluns9wmazif Fisher's exact test

o P o Y |
RNUIUTIAR [UNHNTT | AnuruEa A 129 ldwudns

WIynienUaus | niaasnynwiendaus

nananaasluu FSH 2 9
nananaasluuy FSH dfanfiu 6 4
hCG

14

n153Asneyf 14l sunsn systat Tean1saaiinanivenanasald iiuw 30 Julaald iy

¥ ¥

AYINAINITNAN www.systat.com  Tlsunsniiliinige 2x2 inendidusiesnsendayaiduusile

a

usednlulilsunss vsaanuisnmanidnglusunsulduingadeldnsandayalullsunsulszinna
= 1 3 '
\WemTn 1y Bniaa Nanew
naa1nNN13aLATIZLandlun w2 TnanudnAn p-value an Fisher exact test NAN 0.08
o A \ Ao == 9 | = = | a an g o a4 X °
LAZWLANREUIIHAIUIUNHAINDTesNTT 5 T9ariinasanisUssiiunians saaneuiliduen

A o o ¢ o 1 = v Y oo
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(ARMING: Mare than one-fith of fitted cells are sparse (frequency = &).

Significance tests computed an this table are suspect.

iTest statistic

Palue

df i Prab

3.084

1.000

EEIE

dl a %
NN 2 waannnisaAeisaaltlsiny systat

3.M59LAT12YMae Exact logistic regression

o dl % " = c © L4 o dl o Y
JENANEN Lummﬂmﬁrwmuwm@ﬂmmm::‘Eﬂ?l,mammqm@u‘wqme N ENsAT NN T UT R UL B

algorithm wazldunamauanatnaninaasnislsziliugag Exact logistic 411130118 Tuilaqiiu

waziiAannsn liSunisaansuasnennn (Mehta and Patel, 1995; Agrestri, 2002 ) IA8INLI119413

Tusinslszmaanuausnninuua lildnisiiassidaedsiuindayaliifullnudenmunaeslea

-
AT

179 1 I lunstinanuausnasined lundnraRawuaANd LA s AL aniatasnan 5

finating 1EFatineainmisei 3

MTATIE A vFusaasnailldlilsunsu Statistical Analysis System (SAS) waz LogXact Imed

aunnaauivanlfiann www.cytel.com

0.04 azagldinisanaesiuwivassuuulvinanuansneiu uset1elsfinuaziiuApeuissydng

0 Sy | - asay 1 o
ANUIULTAAINONURELNIT S mﬂ%ﬂmmmw mmnﬂm:ﬁmiu bNEN

annsnaziaziiuladmnldnimeasulaawnad (N 3) T9gann Chi-Square Prob =

Statistics for Table of trt by outcome

=

Statistic DF Value Prob
Chi=Square 1 3.8843 0.0487
Likelihood Ratio Chi-Square 1 4.0189 0.0450
Continuity Adj. Chi-Square 1 2.3134 0.1283
Mantel-Haenszel Chi-Square 1 2.6993 0. 0544
Phi Coefficient =0.4301
Contingency Coefficient 0.3951
Cramer’s V =-0.4301

HWARNING: 50X of the cells have expected counts less
than 5. Chi=-Square may not be a valid test.

WA 3 HAnNTIAAaL lAALAST

AR IMARALA2ERTIITITeS (NWH 4) TIWLINAN p-value NAWINGL 0.056
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Fisher's Exact Test

Cell (1,1) Frequency (F) 2
Left-sided Pr <= F 0.0635%
Right=-sided Pr »= F 0.9933
Table Probability (P) 0.0568
Two=-zided Pr (= P 0.0805

Sample Size = 21

dl v ac a '8
NN 4 HANNINAFRLIAREIDIRINT LIS
LATNNINARBLAEAT Exact logistic regression (MMWA 5) WUIAN p-value NANWNTL 0.12 TIuan

Iduinnsasagasluuisaaetialinasanisaeslalelos ldunnsteiu RseauisdAny 0=0.05

Exact Parameter Estimates

95% Conf idence
Parameter Eztimate Limits p=Value

trt control =0.9031 =2.2414 0.1848 0.1269

NINA 5 NANNINAGBLIALEAT Exact logistic regression a1nilsunsu SAS

Exact logistic  {AWINL 0.12 (N 6) Aaiugideilanianazagiuanimaassiitanaiald win

En1magaunldnsaiudaninue

Point Estimate Confidence Interval and P-Value for Beta
95  %Cl 2*1-sided
Model Term  Type Beta SE(Beta) Type Lower Upper P-Value
%Const MLE  -3.008 1.74  Asymptotic -6.419 0.4023 0.08385
Var2z MLE 1.91 1.014 Asymptotic -0.07746 3.897 0.05962
CMLE 1.806 0.9797 Exact -0.3695 4.483 0.1269

NN 6 NANNINAGBLIALEAT Exact logistic regression a1nTilsunsn LogXact
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a S v ala a o
NIFAATICURUADNANN ’JLL'iJ'a"Bﬂ'iS'ViﬂqEI 1R

B
u
Tuuneadafidaiinnntszasfnazinuntnadfaulsdass vive foudssiu (X variable) nane)

Fia [Nan19dnt 35U ulaninasafiaulsnan (Y variable) w3ald nisAnwdnwaustaziilu
=2 dl A o . dl dd‘QA o 1o ?:/ 1 Aa a ! o
nsAnellunisiiugu (confirmatory) Fenulunstingndansnudnsaulstiuinlaninasesiauls
= X ¥ A i = = A o oA o
panannsAnE i desfunzaainseenunen) we LunisAneuieAniaandouty (model
. dl 1 o o % [J aa dl Vo a 1 A
selection) MUNILANNINTIRANUIUAILUIFUINUIUNIN 35N197 P TUANNTENRENININ AD DT
Anmsirnunnneala’gin (logistic regression) wazlunstininisingn (repeated measurement)
190 AN13TAAN y naneais namageuas 1498 Generalized Estimating Equation (GEE) (Agrestri,

2002)

1, NNSIATIEUALNBANNDADDLIAARRAN

i HluAsnnslunnsaievizeanagaufanuy (Allison, 1999) Ineinldnismagaeuiaagsinlddusu

o

Tunsaundsoulsfiunanasn uazdoudsiuiuauisnidusounlsuuuwisnguvsasaulsuuusieiie
Ald Fhedradu nsAneiladaiinasanisnauauesniaiudnlunisudlatlyvudla i loyun

Taiiflud (anestrus) TngfladeiAnmlsvnondneg TinvesaesTuuild a1duie angug seavduan
UNNAIARAA (days in milk)

13t Teesia Ul lunsdininafideanissavitesaudsmudunuy 2 119 WU nIuaNfia (1=
naNAR, 2= nanlufn) nnadlude (1=1ludn, 2= lddludn) Tneutsduasdifaud 1 faauly uas

= ° ! ~ \ o N o \ ' |
qgﬁﬂﬂ’]?ﬂ’]ﬁumﬂ@!NLﬂ?‘ﬂULmﬂu (reference group) sLuLLm@zﬁﬁ@@ﬂsLuﬂ?mm LﬂuﬂQQHLLUULLUQﬂ@‘N b 14

J v o o v

fladeggniaiutadauwuuutings fiduannsoninunliggnialaggniauiiadunguuFaumeyls

Q a
1

v AvualigaFeudungulFaumey Tunisdssifiuadnnsiwes Afildazidurduiszdnd

14

e A1 B (coefficient) @aiiiatind B unuansan exponential Alaaziflun odd ratio §R4t

o A o

a1113011AN odd ratio T 1Elun sebunamndntadaduduiladenTdadArynieaia A1 odd ratio

AUANIN 1 medﬁmjuﬁmﬁﬂm (CRGHRNE TRV i TaD) ﬁuﬁmmmﬂﬁmmm?dy (NTNANFIA)
' ' = o ~ L oA ' ! LA Y = |

wnndnguilFaLme (nnFew) uunueh odd ratio Nriaendn 1 uaningunsaulaiulnasens

a & 4 1 1 =

a1l y deandinguifsauiiay

FlRgiNg

v ¥ 1 dl v Aa a ! a 2’/ A 1
AR HAANNITNARALINTIA]EN AR taulalaNENafAaNITNANAAAINNITHANAT LL?ﬂVI?‘ﬂiﬂJ

TnailadenAneisenauson aAuTias ngniannan areiuguazananasonianuagsliun anina
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T a a !

FINIEMINANALTIBITLONIANNAN BNBWATINITNINAIALTIRITUA1ERUE BNEnadonszndng

q
-

nENaNRANTLAERUTLAT BT ENATINIENI NN IATHANA LR ALiBIUATARIRUE

q

fat1edaya 5 faat1ausn uandlumnae 5

Id_cow parity Breed group season Pregnancy result

1000 2 2 hot 1
1239 4 2 rain 1
1432 5 1 win 0
8901 2 3 rain 1
1765 1 1 win 0

N139ATIZU

1 o o [

nn1aAzilae 1 SAS Tail et AANRITRIAq

q

&he

proc logistic data=firstserv para=ref;

class parity season breed;

model y = parity season breed parity*season parity*breed season*breed

parity*season*breed;

run;

*x ﬁﬁ@%mﬂimﬂﬂ'@mnmﬁﬁwm SAS HEi Ands proc logistic tun1sizanldnnsineu
284 procedure logistic kA% data = firstserv Lﬂumﬁzq%h\lzﬁ’mﬂ@ﬁLim”mmaﬁl,mﬁw“luﬁﬁ 7o
firstserv ANds para = ref Wlunnssydnlunstazifiudn B aziunafeuifienfunguuiauiion
Ads class \unisszydsaudsladudoulsuuuuiiangs model unsdeusauunfiandesnis
Az Ine y luAIuUIRN WATAINAIETATEA X Foidusiutedu Ads run unnsdelsldsunsy
Fuvnan defersiede madauadn ity y 1iesann sAs azdwunldefitesfigaiduimnanisal

Mgraulatana sauuinniuuals nsuanaailan = 1 warn1ruanllfiallss = 0 n1sdsziiuay

!
=K

duntsmagsudounuientdniadsludauuusaladuasdenisuanlifa delsildaninaesdide
dl 9 o Y 1 o = ' a [ ?:/ s 4 A o L4
\Hasangidasiasnimanudniadalainasonisuansa Aniudanisudly e 1) nsaduliinisuan
a Aoy a Aoy A o ql/ . o . . v o 1
AaNlAR = 0 uaznsnaNllAANTAR = 1 w3e 2) 721ANAN descending %43 proc logistic AYMAIAEINT
proc logistic data=firstserv descending para=ref; %3a 3) lunsild SAS wasiu 8 Aullanunsn

[ P2 o‘dl A o o 1 A
seynaarn y dmenisainiaaulane wanimile Asdaedne y (event =0))



%

N9 anAlulatimanINNINAR L AZ RS J.Biotec.Liv.Prod.

q

o

9 2 a1fuf 1 FevnaAn 2550 Vol. 1; No. 1: August 2007

o

NARNNNIIALATILEANNDANDL IARARNLNNEIULAASFITL

Tvpe 2 Analvsis of Effects

Haild

Effect DF Chi-Square Pr > ChiSqg

newlact 2 1.5101 0.4700

newseason 2 6.9076 0.0316

newlact*newseason 4 4.0973 0.3930

newhf 1 0.0252 0.8738

newlact*newhf 2 1.4761 0.4780

newseason*neuhf 2 1.7¥714 0.4124

newlac*newseas*newht 4 2.6458 0.6187

finalysis of Maximum Likelihood Estimates
Standard Hald

Parameter DF E=t imate Error Chi=Bguare Pr > ChiSg Exp(Est)
Intercept 1 0.1886 0.1857 1.0311 0.3099 1.208
newlact 1 1 =0.2877 0.2724 1.1155 0.2903 0.750
newlact 2 1 0.0291 0.2885 0.01902 0.9196 1.030
NEWSEason 1 1 =-0.6333 0.3164 4.0050 0.90454 0.531
Newseason 2 1 -0.6696 0.2865 5.4614 0.0194 0.512
newlact¥*newseason 11 1 0.5681 0.4157 1.8670 0.1718 1.765
newlact*newseason 12 1 0.1054 0.3892 0.0733 0.7865 1.111
newlact¥*newseaszon 21 1 0.0672 0.4690 0.0206 0.8860 1.070
newlact*newseason 22 1 -0.5587 0.4648 1.4446 0.2294 0.572
newhf 1 1 0.0346 0.2176 0.0252 0.8738 1.035
newlact*newhf 1 1 =0.1114 0.3499 0.1013 0.7503 0.895%
newlact*nevhf 2 1 =0.4266 0.3540 1.4524 0.2282 0.653
newseaszon¥*newhf 1 1 0.4201 0.3645 1.3279 0.2492 1.522

anuauansliviudganiailuiaduninasednouanfnainnisnanaiausn (A1 p-value= 0.03)

A" Exp (Est) 1T11uA1799 odd ratio Feluiniiiien 0.53 uay 0.51 Geagdliddudlafinanluggienuazg

1 1
o | 1

Huidnsnanannindullafinanlugguuiamaiy 0.53 waz 0.51 WIAMNAIAL Wranana lAdn3

1 1
o | 1

é“mwmuﬁmmm%mimﬁmﬂuq@umqwiﬁﬁu 47 % (1-0.53 = 47) uar 49 % (1-0.51=49)

1
Y = o

ANNASL  fnatenisldanunsnanlaasinlunimiamsitayaiiaaiu Al-Bio lAunn1sAnEU89

a

%

FYLATATUE (2545) AlFnansAnEviadan19s U IR AN A s R LANRA L TAL

2. N159LATIZA28AE Generalized Estimating Equation

o [ & o
uni nglduasdaniviue

1 [
% = % = o © 1

AtUAdaARATL logistic regression WeuAldALdaNaNinNTAT1 1l NNsANENTEEzaNg

a
3 v |

(longitudinal study) 1esdmsnuansnluuslalugeg 3 Udaunds lunsiiiudlaazgndngnlaisingn 1
p¥anuadlafinisaaenetnm 2 asolugasdisnnieinmn  nsld GEE lunisiiasnsviasiinng
ATl AaanENa 1IN TA9N (Molenberghs and Verbeke, 2005)

faadng lltiauesaetdne ilesannFesnisinausludiusesnanuAnsauge sty faula

anunsnusaastingliaineauniAnen lussdesma ansusaeuludssinalng saasinenngld
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GEE lunsdwnsziideyatnaniu Al-Bio ldunnisAnmaedasednauazamy () lMannsAne

ANTNAUDIANINANIABIDDFNFTINANFARINNITNANATILIN

a ¢ Y aad
3. N1FIAILATISUAIEITAU 9)

[

WM nnmesalddmsumsiangitoyailszinniiengu 1y random effect logistic model, M3
S5z 1a81935  Monte Carlo  daifudimsfiiarududen  ualdsumsesensuuaziinmsldedraumnsnarely
anszima
GE
1. MsANiLLLAITN 22 wnngusnetnlanuaunn ldnimesenlaauaad wstdhuan
nquiednalauanlinnniteiisadlamaduiliidsuauasuidesndy 5 Wdmmegey
Wef wise 14 Exact logistic
2. wnilduausaulsdusnnndn 2 ftull nismageuninuannesiadain

3. wndauuFnlsFuNinngn 2 shaulduazinisdatn lumdnaneaaansaaiwlild GEE

LANAISRND

= o £

8y Neyleynliuns iNesfdn

o a

A FILLATEY LAY INYN FIBNANTNT .2545. TRdeINAAANNTUANN N NARD
[ % 2// v o/ 6 a a o/ 6
ﬂmﬁmﬁ?mmm@mu;Jﬂumam‘ﬂmuﬂm N7UIEENNAITINTVBINNNINLN QLN HATAE RS
AT 40 @nedRounng 3-5 NNNNRUE 2545 NMINENALNEAIAIART NPIMN MY 390-
397

a

A9zAnd eyeymsinen As 5URuINT adtyane 1ATeqAUS N8N §FE1a0INT 2548.0AT899 U

a

[

LATANNNTUANRNTAadRINaNFnaan FulALN et as lussudndaslud  1n1a194m0

winnel 35(4): 73-79

Agresti, A. 2002. Categorical data analysis. Wiley Interscience, New Jersey, USA

Allison, P.1999. Logistic regression using the SAS system: Theory and Application. Cary, NC, SAS
institute Inc. 288 p

Molenberghs, G. and Verbeke, G. 2005. Models for discrete longitudinal data. Springer Science
Business Media, Inc. New York .USA
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tladaninanssnusatavinnisiignradanuias uaslagnasugiiaed luNunmals

E]'BUH‘IJ‘II’B\‘lﬂ'a‘SWIﬁvLVIEI

o A

ARANG WOTED' UAT TITYINE NINA'

UNARsa

v
o [ %

= dgjd s dl a o v o '8 % dld 1 1 1
NITANTATIUN mqﬂim\mLW@ﬂaxLuuﬂ@wmqmumawuq LAZANTNLIARRN NHHNARATINUN

o o A A ] A A [y o a %Y
ﬂ’]?sLM@uﬂﬂQQLLNIﬂWHLN@Q LL@zIﬂ@ﬂN@N‘ﬁ’]T?L@muL‘sﬂmwuV]ﬂ’]ﬂimm‘ﬂuﬂu@’]Luuﬂqiimﬂisﬁ"ﬂ‘ﬂﬂu@qqﬂ
‘V\hﬁfﬂ\l Lﬂ‘]ﬂ’m?ﬂ??’]ﬂﬁi‘ﬂﬂslul,"ﬂm'ﬁ/ﬂﬁr‘?@‘qNW? Q?’]H{]ﬁfﬁ’]ﬁ ﬂ?gﬁj uﬂ?ﬂ?ﬁ??ﬂ?’]‘ﬁ AT ﬁﬂ@ﬂ@@ﬂiu‘ﬁqq

et WA, 2542 - 2546 NAed  dayadasrinanisligniisnun 517 Tuiinainudlaiiie

=2 !

AU 263 Aalani9ld mixed procedure 2a4ltlsunsudizagyl SAS nansAnanudndadangu

o o

uguarngnIaraaANNaNIENUAaTa1eNIslignad 9 e & Atynieaa (p< 0.05) Ieale

¥
A A !

a ' o > ' A Y o ~
WHLN@\‘IN‘HQ\‘]V'W\‘]TY]?iﬁQﬂ@uﬂquﬂiﬁﬂN@N‘ﬁ’ﬂﬂ@%ﬁ‘ LL@STﬂVIﬂ@@@@ﬂTuQQLLm (BUINAN-LNENLU) W

o o

Gﬁqmwmﬂﬁz_}ﬂﬁuﬂdﬂmﬁﬂ@@m@ﬂ‘l,uq@ﬁlu (WO HNIAN-NOAINEIW) a9 NTag1ATYN19AnH (P <

0.05)

[J o

pdnAw : laudles, Tngnuantiland, daaienislign, fadeaninundes

Nz deunaILATINIg ; 50(2)-0208-142

a Q

" guedeniananianuarmaTuladionwgse) ol 8. Wuiu .43 5575 84130



v &

3anamatulagianinnisuanladns J.Biotec.Liv.Prod.

1
o A

9 2 a1fuf 1 FevnaAn 2550 Vol. 1; No. 1: August 2007

Factors Affecting Calving Interval of Native and Charolais Crosses Cattle in the Upper Southern

Part of Thailand

Jitsak Meungkhevv1 and Chanyuth Kaphol1

ABTRACT

The objective of this study is to retrospectively evaluate the importance of factors effecting
calving interval of native and Charolais crosses. Five hundred and seventeen calving interval
records of 263 cows calved between1999 and 2003 from small farm holders in the upper
southern part of Thailand were analyzed using the mixed procedure of SAS software. The results
revealed that breed groups and calving season significantly affected calving interval (p<0.05).
Thai native cattle showed significantly shorter average calving interval (p<0.05) and the average
calving interval of the cows calved in dry season (December-April) was significantly shorter than

that calved in rainy season (May-November) (p<0.05).

Keywords: native cattle, Charolais crosses, calving interval, environment factor

' Suratthani A.l. Biotechnology Research Center, Punpin, Suratthani , 84130
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= dl [ [ o dal A 1 1 adaa o
L‘VIEISJL‘W‘ﬂﬂ’]?‘ﬂilf‘]_l‘]Jilq‘\‘l‘V\l‘lAlﬁq UsenaunulANULEAINISNY ﬂimu@mm FARINTIRLASIBNUTTTHUBIAUNN

9 1

[y o \ X = [y = ~ a
ﬂ’]ﬂimﬂ’]ﬂWﬂﬂﬂJWQ? VNIuLNﬂq?L@ﬂ\?LW@ﬂ’]?ﬂf] LAZANTLALLNANITNNA

petiunislfulgeiuguaznisiinilss@nininnanisuanaesiaivuiiies aaanaun1sauinERLgNasy

[
a0 H a

Taudleamneneltaiauddlugionel - aussonmnensduiugdudatiigyssangnm
UBINITEAR L Teevnansloign SN IARDATINANARILSN S28Z AN NAIPABANUNANAR
FLHULNANIENTIBY FRNNINANARANNSHANASILINUAZE RSN sHANRA TuEY (Weaver,1986)
TmﬂLawnﬂﬂ'wéqsﬁqm’mﬂwiﬁ@ﬂ (Calving interval) g TTELYNUBINTITARBAGNULARLFI

vaauila (Payne, 1970) TnafagsauBusacws Hudn nauiaw I?Tqv”mummmmgﬂﬁwi@iﬂ

GHQ\?V’]\iﬂ’]?SLﬁQﬂLﬂum@?gﬂ"ﬂﬂﬂigﬁﬁlgmﬂq 3 179 ﬁ‘ﬂ?gﬁﬂgﬁmﬂqﬁ\?uﬁiLL?JIIWﬂ@‘ﬂ@@uﬂ@ua\‘i?gﬁﬂgﬁm@’]ﬂﬁuLﬂu
o A - ¥ a o = = v .
AANTANANLNEINATILLTN ?zﬁlgﬁmﬂqL?NLﬂu@ﬂ@uﬂﬂNmNLVIﬂN LL@%T&FNJLQ@’]@NVI@\‘] Linares LAY

Plasse (1966) na1991 Sﬁq\mwmﬂﬁz_}ﬂﬁwuwzﬁﬁﬁtylumﬁmmmmmmmqmmamimLﬁ@ LAY

o [ %

dg/ dlddl o o a a a A o '8 = an o
Lﬂu[ﬂrﬁjr}@'V]@Vl’e‘]‘@@WW?M‘]J?SLNuﬂﬁ‘t@VIﬁﬂ’]WVI’Nﬂ%‘@‘]_lwuﬁﬂl‘ﬂﬂQﬂ AINNITANIUBN ATTEILATATUS

A

(2545) wudngavinanislignaaullafuieanialdlawingy 489 Ju FeninndnseIunIsAne

g |

209N89NIRUE (2542) Naneutasvinanis gnaeslauilesiian 382 4u doulaiuganinadain

3

=

N13ANHIURa Michael et al (1988) H199r9n3liign 363 du 2ei191sARIN N1FAANTALNMAD AL

'
= o A

fladuannuandendy U wazggiirses  feinansenulngmsssiadeninanisignuanumiiean

a a v Y 1 o [ dil IS ¥ = o ol 9o

ananavresdeiugmetui  UszneuiudeyarelafiiilieanianuanssnnWnNIR LU NERN
= P v o = X2 o o o LA A Y Y

nsAnm e lidaanin AetiunsAnEntiasiiandrAnyedsdaineas i duunasdayalunis

U5uilgansdanisdnunisuaniug uaznisdiuleiug inamndss@nsnimnisnas taivuiiasuazin

anuanlupiniaiisiallluauas

o aa
AUnsaluazInng
TRYAUAZNITIANITURITRYA
doyanldlunisAnmafeiliiudayadosinanislignasslanuiies uaslngnuanantaad
(50 %t IaLAd-50%Wuiies) anvhfunsnnemateslwaniuinialineuus (Smdnguns gaugs
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Y a =

wansasaan® AN sanReuiumdisnauien uipdldnu 20 Alawes dananiadudnaing
2 o Z’/ N Y ° 1 7 (=1 o o o dl
taeduar © A Aerewdineuinlaeenluynawuulamnuazpeudundsanninlandunen e
o ¥ [ a = o ?:/ ¥ L2 dl = ya
inemRInInsanLNfdudnaziaereduLdnsnaninen vasnda e aug A an1umna
L% a v KX 9 v K = ¥ 1 1 L4 ?:/ o K
Vieguargnina antiunndeyaasiunuuiunnuanien sandeyateainanisligniieusn 517 tunn
anudlAtiaawau 263 fa Tnaduuniladaudniiunguiall
- nguiiug Anuuneanidlu 2 nqumAe TaNwiles (100%NWies) war gnuantfland
(50%11 15484 -50% N )
o o o A 1 dl L4 o dl 1o dl
- [Mu9UgNea Auuneaniiu 2 nguABNgNN lignsai1 LazuINNINFINT
- Unesengn a1uau 51 I6un Tw.m. 2542 2543 2544 2545 uay 2546
A

- ggnianaangn wikeandly 2 daslasdiuunainlEnianiiuisuanslunime 1 1 Ae

DAL (WHNAN-NEARNIEL) WAT DAKAY (FUIAN-LNENLL)

=i 1 dl A %’ a dg/ o o ¥
AN 1 mLﬂ@mmm@ummﬂ?mmmdu, @mugumemmu@uwmﬂummmﬂiﬁ&lﬂuuu

seuaneil  2542-2546

Rainfall(mm) Temperature("C) Relative humidity (%)
month
Mean min. Mean max. Mean Mean min. Mean max. Mean min. Mean max.

January 10.1 125.3 521 19.0 35.7 42 %
February 12.2 93.8 233 19.4 341 40 96
March 69.1 239.9 137.7 20.3 351 39 96
April 63.1 315.9 164.7 21.7 35.6 44 97
May 154.9 392.6 256.6 22.6 35.7 47 96
June 99.6 408.0 248.2 22.6 354 48 97
July 89.2 4101 235.4 225 34.9 49 96
August 99.3 681.1 359.3 22.4 34.9 48 97
September 165.1 553.2 349.4 22.4 345 53 96
October 229.5 717.5 420.0 225 34.2 52 97
November 1211 332.8 241.9 21.7 34.0 50 97
December 28.2 185.7 107.5 21.0 334 49 96

sanasunann : 1A lEs ANnauatALieIG neenanaTlulatiansaunALAZN1IRR40T
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a 1 | 1

ﬂ?”LNHN@ﬂ?”VIUﬂ@Qﬂ@QHVI’N@ﬂ’]‘WLLQ@@@NLL@”ﬂ’]?“’Qﬂﬂ’]?ﬁf@%ﬁ‘v\l@l?]‘ﬂ‘ﬁ%‘]ﬁ’]\‘]ﬂ%ﬂﬁ@ﬂ"ﬂ‘ﬂﬂ

'
%

Tniuidesuaziniuilesgnuanlutuiinnaldneuuuseslszmalng Taannsldands PROC MIXED

= o

w04l1lsunsudni3agil statistical analysis system (SAS, 1998) NFRuLLIAIsa LY

Yijklm =u+B, +Lj +Y, +5S, +(BLij)+(BYik)+(BSil)+(Lij) +(LSjl)+(YSkl)
+C,, +eyy,
e
i = doavinenslfignaecuaila m g i IS uaugnead | inaengniud k lu
nana |
U = Alede
B, = ﬂ@féa“ﬂmﬁmmﬂzjuﬁuﬁ:mmLLsiTm i(i=1,2)
L, = ﬂ@féa“ﬂmﬁmmf%mquzgﬂﬁqﬁj (=12
Y, = ﬂ@fiﬂmﬁmmﬂ‘ﬁ'm@m@ﬂ k(k=12,34,5)
; = ﬂ@f«ﬁ“ﬂmﬁmmq@mammm 1(1=1,2)
(BL), = ﬂ@'ﬁ/ﬂﬂ\‘lﬁ"ﬂ@ﬂﬂ’]?ﬂﬁﬁ/ﬁ\l WUEITNINNGUIUG | ”ufoiﬁmuaﬂﬁqﬁj
(BY), = ﬂfe\f«ﬁ“ﬂm‘ﬁlmmnwﬂﬁﬁuﬁuﬁwdwmjuﬁui| futliinaen k
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Effects of Antibiotics on Spermatozoa plasma membrane and acrosomal membrane of frozen

bull semen

Kittisak Sangsakul®, Sarawut Chaiprasartb, Mukda Ratanapaskorn®

Rapiphan Uavechnichkul® and Phanuphan pongpengd ,

Abstract

Semen samples from 14 bulls were treated with 2 types of extender. Extender 1: Egg Yolk
Tris (20% egg yolk, glycerol 7%) and GLTS, gentamycin 250ug/ml Tylomysin 50 pg/ml and Linco-
Spectin 150/300 pg/ml (Sigma®). Extender 2: Egg Yolk Tris and GTLSS,, injectable antibiotics in
veterinary practice, gentamycin (Gentalvet®) 250ug/ml, Tylosin (Tylovet®) 50 pg/ml and Linco-
Spectin (Pharmacia®)150/300 pg/ml and 4,000ug/ml Streptomycin (Merk®). The effects of the
antibiotics in both extenders on spermatozoa plasma membrane and acrosomal membrane of
frozen bull semen were determined. After 24 hours of cryopreservation, semen samples were
thawed at 37° C, 30 seconds then immediately stained with FITC-PNA (Fluorescein
isothyocyanate-conjugated peanut agglutinin, marker) for acrosome damage. For spermatozoa
plasma membrane test, Pl (Proidium iodide, marker for membrane damage) was used. After
staining, the samples were tested in Flow Cytometer. Damaged spermatozoa plasma membrane
and acrosomal membrane stained red and green, respectively. The intact ones remained
colorless. Results showed no statistical significance of effects of both antibiotic groups on
spermatozoa plasma membrane and acrosomal membrane (P>0.05). The average percentage of
damaged spermatozoa plasma membrane and acrosomal membrane in GTLS (Sigma®) and

GTLSS, were 51.61, 50.97 and 25.12, 26.59, respectively.

Keywords: antibiotics, frozen semen, plasma membrane, acrosomal membrane.

a Chonburi Biotechnology and Al Research Center. , Bureau of Biotechnology for Animal Production
Banbung, Chonburi. 20170

b Doi Inthanon Royal Project’s Livestock Semen Production Center, Huaykaew, Muang, Chiengmai, 50300

c Semen Research and Production sub-Division , Bureau of Biotechnology for Animal Production, Muang,
Pathumthani, 12000

d Lamphayaklang Livestock Semen Production Center, Lamsonthi, Lopburi, 15190
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The Pattern of Days to Conception of Dairy Cows: A Multi Location Study

Sorn Teepatimakornﬂ, Veerasak Punyapornvvithaya2 and Patcharin Pintana’

Abstract

The objective of this study was to determine the pattern of days to conception of dairy
cows from different Al units that were top five in number of calving cows during study period.
Data collected by Al ChiangMai and Biotechnology Centers consisted of 3,677 cows in 684 small
holder farms from 5 Al units were used. Main factor was season of calving. Other factors included
in the statistical model were Al units, parity and breeding group by level of Holstein. Seasonality
of calving (SOC) was defined as the ratio of the fewest to the most calving in 12 months.
Statistical analysis was conducted using generalized linear mixed model (Proc Mixed; SAS 9.1.3).
The result indicated that season of calving and parity affected on days to conception (p<0.0001).
Considering to the sequence from hot, rainy and winter, cows calved during hot season had the
longest days to conception. Cows calved during rainy had days to conception shorter than cows
calved in hot season while cows calved during winter season had the shortest days to
conception. Overall SOC was 0.7 indicating that season of breeding and calving occurred. This

study showed a pattern of days to conception of dairy cows related with season of calving.

Key words: days to conception, season, pattern, dairy cows

1 ChiangMai Artificial Insemination Research and Biotechnology Center, Muang, ChiangMai
50300

? Faculty of Veterinary Medicine ChiangMai University Muang Chiangmai 50100

*Lanna Animal Healths, Muang, ChiangMai 50200
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The Effect of Temperature-Humidity Index on Conception Rate of Dairy Cows in Amphur Mueng,

Phetchabun Province

Surachai Surarittipong1 and Phanlop Loogin2

Abstracts

The objective of this study was to investigate the effect of temperature- humidity index
(THI) on conception rate and to examine the relationship between THI and conception rate of
dairy cows in Amphur Mueng, Phetchabun province. Reproductive data consisted of 1,591
multiparous dairy cows from 2003-2004. Climatic data, including average monthly both
temperature and humidity, were obtained from reports prepared at the nearby weather station.
The heat stress can be divided as THI into 3 level such as no stress (THI<72), mild stress
(THI=72-79) and medium stress (THI=79-86) respectively. Relationship and trend of THI on
conception rate were analyzed statistically using the chi squared test procedure of SAS software.
The result showed that the cows inseminated in high THI had highly significant lower conception
rates (p<0.01) than cows inseminated in low THI. Moreover, THI were negatively related to
conception rates (p<0.01). This study indicated that an increase in THI resulted in decreased

conception rates in dairy cows.

Key Words: temperature- humidity index, conception rate, dairy cows

" Pitsanuloke Artificial insemination and Biotechnology Research Center., Mueng Phitsanulok
Province 65000

? Phetchabun Provincial Livestock Office., Mueng Phetchabun Province 67000
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Effect of Insemination Time on Sex Determination in Beef Cattle

1* 1
Amornrat Suwannarong and Narongkorn Kasemsuk

Abstract

The objective of this study was to determine the duration time after cattle were in estrus
(standing heat) to inseminate in order to get desirable sex of calf. Eighty cattle belong to
Ubonratchathani Livestock Research Station and the farmers were used in this study. All cattle
were divided in two groups, each group had 40 heads. Cattle were induced to estrus by
progesterone (CIDR) inserted for 8 days. On day 7" and 9" cattle were injected with GnRH.
Estrus detection was done four times per day at 6.00 AM., 13.00 PM., 18.00 PM. and 22.00 PM. It
took 30 minutes per time. Group |, cattle were inseminated at twenty four hours after they were in
standing heat (eight hours before ovulation) and group Il was inseminated at twelve hours after
standing heat (twenty hours before ovulation). 21 Days after insemination cattle were detected for
estrus. Pregnancy diagnosis was done on day 60" after service. After calving, all calfs were
registered. The results showed that the number of female calf and male calf of group | and Il were
27(67.50%), 13(32.50%) and 18(45.00%), 22(55.00%), respectively. The ratio of calf between

group | and group Il was significantly different (p<0.05).

Keywords : time, artificial insemination, sex

"Ubonratchathani  artificial insemination and biotechnology research center, Bureau of
biotechnology in livestock production

* Corresponding Author: tacha0309@hotmail.com
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