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Abstract

BLAD is a specific Holstein autosomal recessive genetic disorder characterized by
immuno-deficiency, recurrent infections and infertility resulting in death of homozygous animals
at the early age (1-2 months). Heterozygous cows and bulls are clinically normal but they have
a chance of producing homozygous calves affected by the disease. It was firstly identified in
Holstein sires of North American, then Brazil and Japan. According to those reports of finding
BLAD carriers from many countries using deep frozen semen of American BLAD carrier sires,
in 2011 PCR-RFLP was chosen to identify genotypes of gene CD18 for the first time in Thai-
land. Blood samples of Thai Holstein cattle population (n=220) to find out BLAD carriers. The
PCR -RFLP procedure and DNA sequencing were adjusted for optimum conditions. The results
showed that the genotype of BLAD carrier has three fragments of 156 bp, 201 bp and 357 bp
whereas unaffected cattle have only two fragments of 156 bp and 201 bp. All genotypes were
confirmed by DNA sequencing method. The prevalence rate of the BLAD-carrier were 0.045%
and allelic frequency of CD 18, was only 0.094. It was concluded that the prevalent of CD18

gene mutation in Thai Holstein caftle was still very low.

Keywords : Genotyping, Gene CD18, Bovine Leukocyte Adhesion Deficiency, BLAD,

Thai Holstein cattle, Polymerase Chain Reaction, PCR
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Introduction

BLAD is a specific Holstein autosomal recessive genetic disorder and results in death
of homozygous animals at the early age (1-2 months). It was firstly identified in North Ameri-
can Holstein (Shuster et al 1992). BLAD carriers were among the most popular top bulls of
the Holstein breed such as Osborrndale Ivanhoe, Penstate lvanhoe Star, and Carlin-M Ivanhoe
Bell (Shuster et al 1992, Powell et al 1996). Widespread use of Artificial insemination (Al) and
multiple ovulation embryo transfer (MOET) techniques caused demanding semen from those elite
Holstein bulls. Affected cattle with BLAD were linked to common the ancestor sires that were
proved to be carriers (Shuster et al 1992, Jgrgensen et al 1993). Thai Holstein cattle inherited
disorder by autosomal recessive gene and expressed as a diseased phenotype if both alleles
are present (Homozygous). Homozygous individuals can be identified by different methods such
as clinical examination, analysis of enzyme activity in blood and genomic analysis. With the
molecular basis, the screening of carriers (Heterozygous) is possible at the direct genetic de-
tection. This study aims to develop the PCR-RFLP conditions and estimate the BLAD allele
in 220 Thai Holstein cattle.

Material and Methods

Blood samples were collected from 220 cattle of Thai Holstein cattle’s jugular vein into
EDTA containing tubes. DNA was isolated using Axyprep Blood Genomic DNA Miniprep Kit

and stored at 4°C until analysis.

Genotyping for BLAD was carried out using PCR-RFLP methods. PCR was made in
20ul reaction mixture containing 1ul Genomic DNA, 1U Taqg polymerase, 0.2mM dNTP, 5 uM of
each primer (F: 5° GAA TAG GCA TCC TGC ATC ATA TCC ACC A 3’ R: 5 CTT GGG GTT
TCA GGG GAA GAT GGA GTAG 3') The primers were designed to amplify a DNA fragment
of 357 bp. (Meydan, et al. 2010) The cycling reaction were performed in a Personal Thermal
Cycler (MJ Mini™) with an initial denaturation for 3 min af 960C followed by the thermal
cycles as follows : denaturation step at 940C for 30s, annealing step at 660C for 30s, and an
elongation step at 720C for 30s. The reaction was completed with a final elongation step at
720C for 5 min PCR products were analyzed with 2% agarose gel. The 357 bp DNA fragment
was amplified by PCR. Aliquots of 2 pl of PCR product were subjected to restriction digestion
with Tagl in a 10 pl reaction volume. Using 0.2 pl Tagl restriction endonuclease with BSA per
one sample, the mixture was incubated at 650C for 3 hr. The digested amplified PCR product
on 2% agarose gel yielded two bands of 201 and 156 bp for normal animals and three bands
of 201, 156 and 357 bp for carriers. The amplified PCR product of 357 bp was for the BLAD

locus.
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One DNA of known carrier of BLAD as a control was obtained from Dr. Istvan Anton,
Research Institute for Animal Breeding and Nuftrition (ATK) Herceghalom, Hungary. All geno-
fypes were confirmed by DNA sequencing technique. After gel electrophoresis, the amplicons
were purified using NucleoSpin® Extract Il and sequenced by Big Dye Terminator chemistry on
an ABI 3130 Automated DNA Sequencing.

Allelic Frequency estimate

The gene frequency estimate of the CD18 was calculated based on the Hardy-Weinberg

law as follow: p = 2(AA) + (Aq) g=1p (Crow, J F. 1999).
2N

Where p = normal allele frequency, g=mutant allele frequency, N= total number of animal tested,
AA = number of BLAD-free cattle, and Aa = number of BLAD carriers.

Results

The primer mentioned above successfully amplified the DNA fragments of 357 bp
for BLAD. In figure 1, there were five BLAD carriers: an example from Hungary as a confrol
and four samples in Thai Holstein have three fragments of 156 bp, 201 bp and 357 bp whereas
unaffected cattle have only two fragments of 156 bp and 201 bp. The BLAD positive and nega-
five samples were sequenced by Big Dye Terminator chemistry on an ABI 3130 Automated
DNA sequencing (Applied Biosystems, USA). The DNA sequences were analyzed using the
Seguencing Analysis Software Version 3.3 (Applied Biosystems). Among five carriers’ allele,
there were only two mutant alleles: a confrol sample DNA from Hungary and one sample
from Thai Holstein bull. The other three alleles (Figure 1: in the column 5, 6, 7) were found
to be false positive when confirmed by DNA sequencing method. To improve that PCR-RFLP
analysis should be a strong and reliable method for identification of BLAD. Many frials have
been done in both PCR and of Tagl enzyme conditions in order to find the optimum procedure.
Finally, a proper condition of Tagl enzyme was found by adding BSA 1 pl (0.1%) and reducing
DDW (deionized distil water) from 6.8 pl to 5.8 pl in total solution 10 yl. DNA samples from
Thai Holstein cattle in column 5, 6, and 7 in Figure 1 were truly false positive when checking

sequences. (Figure 2)
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Figurel: Visualization of restriction fragments
produced by Tagl enzyme on the PCR products.
Column M: 100 bp ladder.

Column 1-2: Positive control DNA from
Hungary cow and positive sample of Thai

Holstein cattle respectively.
Column 3-4: Negative DNA samples
of Thai Holstein cattle

Column S, 6, 7: (false) positive DNA samples

of Thai Holstein cattle

Figure 2: Visualization of restriction frag-
ments produced by Tagl enzyme on the PCR

products.
Column M: 100 bp ladder.

Column 1-2: Positive control DNA from
Hungary cow and positive sample of Thai

Holstein cattle

Column 3, 4, 5, 6, 7: Negative DNA samples

of Thai Holstein cattle

The results from 220 DNA samples showed that there were only two genotypes. One
fype was of known carrier (heterozygous; Aa) and the other was of normal cow (homozygous;
AA). The homozygous of recessive gene of CD18 cannot be found. All genotypes were confirmed
by sequencing method. The nucleofide sequence was in the GenBank with accession number
FJ853493 for BLAD. The result of sequencing for the mutant BLAD allele was confirmed a
single point mutation at the nucleotide 383 in the CD18 gene as the other reports (Figure 3)
(Kriegesmann, et al 1997, Meydan, et al. 2010). In this paper: the prevalence of BLAD carriers
in Thai Holstein cattle was found 0.045% and the gene frequency of CD 18, calculated according
to the Hardy-Weinberg Law was only 0.01in the 220 samples. The other incidence of BLAD
carriers among Top sires was also found to be 23% in U.S.A. (Shuster et al 1992), 10% in
France (Tainturier et al 1995), 16% in Japan (Nagahara et al 1995), 3.33% in Iran (Norouzy et
al 2005) and 4.76%(Patel et al 2011)
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Figure 3 Alignment of BLAD sequences from normal Thai Holstein cow (green peak pointed
by the arrow represented the A/A bp), mutant! (positive control DNA from Hungary; two
peaks pointed by the arrow represented the A/G bp) and mutant 2 from normal Thai Holstein
(positive BLAD-DNA from a Thai sample; two peaks pointed by the arrow represented the
A/G bp) on the second and third rows respectively. The mutation consists of a single point
mutation of nucleotide 383 in the CD18 gene. The box indicates the single point mutation site

(A to G)
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Discussion

The PCR-RFLP procedure was adjusted by our team to eliminate the false positive.
Finally, the restriction enzyme Tagl digested the PCR product info two fragments of 156 bp and
201 bp (Figure 2, lane 3, 4, 5, 6 and 7) in normal homozygote. Heterozygote animals gave
three fragments of 156 bp, 201 bp and 357 bp (Figure 2, lane 1 and 2). It was the same as
other experiments that normal unaffected BLAD caftle have two fragments of alleles and the
carriers had three fragments in PCR-RFLP method. Ribeiro, et al (2000) surveyed BLAD in
Holstein and Gir cattle in Brazil and used the enzyme Tagl to digest the PCR product. In normal
homozygote there were two fragments of 26 and 32 bp and in BLAD carrier had three fragments
of 58, 26 and 32 bp. Meyden, et al (2010) used PCR-RFLP method and DNA sequencing for
screening genotyping BLAD of 350 Holstein cows in South East Anatolia in Turkey between
the years 2007-2009. The normal unaffected BLAD cattle alleles produced two fragments of
156 bp and 201 bp. BLAD carriers exhibited three fragments of 156, 201 and 357 bp.

The prevalence of BLAD in this paper is still low at 0.045% and allelic frequency of
CD 18, was only 0. 094. It was because of small investigated number of samples and could
be higher in the coming years. As the selection within Holstein breed, its’ crosses and Al
programs are of major factors fo spread of undesirable genetic disorder of BLAD. Routine
checking of bulls and dams by the Real time PCR is required to reduce the recessive lethal

gene in Thai Holstein cattle population.
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Abstract

A prevalence study of Bovine Viral Diarrhea (BVD) by detecting BVDV antibodies and
antigens in cattle was conducted. A total of 3,380 blood and 2,679 ear notch tissue samples
were collected from female crossbred Holstein-Friesian of 108 farms in the areas of Livestock
Region (LR) 1, 2, 3 and 7 of Thailand. The blood samples were screened for antibodies against
BVDV using ELISA test kit :PrioCHECK®BVDV Ab, while ear nofch tissue samples were tested
for BVDV antigens using PrioCHECK®BVDV Ag PI™* . Results of BVDV antibody prevalence
showed that the farms in LR7 had highest seroprevalence of 83.9% followed by LR3, 1, 2,
(72%, 62.5% and 53.6%, respectively). The number of caftle with seroprevalence was also
highest in LR7 (30.21%) followed by the same sequence of LR3, 1, 2, (20.05%, 14.97% and
2.86%, respectively). In addition, the farms with history of abortion had higher seroprevalence
than those without history ones (71.43% and 64.44%, respectively). While cows had higher
seroprevalence than heifers and calves (20.70%, 10.88% and 10.36%, respectively). Results of
BVDV antigens detection from 89 farms, there were positive in LR2, 3 and 7 (4.5%, 5.6% and
6.9%, respectively) but not in LR1. While the number of posifive antigen detected from 2,679
cattle in LR1, 2, 3 and 7 were 0%, 0.2%, 0.2%, and 0.2%, respectively. The positive antigen
was detected only in the farms with abortion history (6.45%) but not in the farms without
abortion. The positive antigens prevalence in cows, heifers and calves were 0.11%, 0.52% and
0%, respectively. This study provides beneficial information for dairy cattle reproductive herd

health management planning and BVD prevention program.

Keywords : Bovine viral diarrhea, BVDYV, cattle, antibody, anfigen
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Introduction

In Thailand, artificial insemination activity mainly supported by the Bureau of Biotechnology
in Livestock Production (BBLP) has taken a major role in livestock improvement especially in
dairy catftle. Normally, dairy farmers prefer to get high production by gaining a calf/year and
minimizing day-open period. Some cows aborted at the first 3 months or the 3 months of
midterm or at the late 3 months of gestation period. The abortions included early embryonic
death and mummification. Any cow that had an early embryonic death could be on heat as usual.
As a result, the owner might think about inferfility problem or an accident in case of abortion.
Some newborn calves died of weakness with unknown cause. Therefore, infectious diseases

those result in abortion, for example, bovine viral diarrhea (BVD) should not be excluded.

The BVDV, distributed worldwide, is a heterogeneous group of viruses belonging to
genus pestivirus, family flaviviridae (Becher et al., 2002). It exists as a cytopathogenic (CP)
and noncytopathogenic (NCP) biotype, based on the presence or absence of visible cytopathic
effects in the cell culture (Dubovi, 1990). Fetuses infected with non-cytopathogenic biotype of
BVDV in the period of between 30 to 120 days of gestation develop immune tolerance and will
be persistently infected (Pl). These Pl calves are highly susceptible fo other diseases. As the
Pl animals have very high and persistent viremia, consequently, they were primary reservoir
of BVDV and can disseminate infection by shedding the virus through nasal discharge, saliva,

semen, urine, feces, tear and milk (Brock, 1995).

There is no adequate information about prevalence of BVDV persistency in Thailand.
Therefore, the present study was aimed to survey the prevalence of Pl animals among
Holstein dairy cattle herds in the Livestock Region 1%, 2", 3 and 7" of Thailand. The design of
effective control and eradication strategy depends on the knowledge of epidemiological parameters,

including the prevalence of Pl animals which reflected from the antibody and antigen detection.

Material and Methods

The study comprised of 22 months period from October 2009 - July 2011. A total of
3,380 animals from 108 farms in the Livestock Region 1%, 2™ 3 and 7" non - vaccinated
with any BVD virus vaccines, were randomly purposive sampling. Both serum and ear notfch
biopsy samples were taken from each animal that has history record such as abortion, bearing
weak calf and in addition with complete history: age, breed of the animals, total number of
animals on a farm, pregnancy status, and previous diseases. The blood samples were analyzed
for the presence of BVDV antibodies using an ELISA test kit, PrioCHECK®BVDV Ab, while ear
nofch tissue samples were tested for BVDV antigens using PrioCHECK®BVDV Ag Plfocusat
the BBLP central lab, Pathumthani province. The kit detected the highly stable virus profein,
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which was secreted extracellularly during virus replication. The sensitivity (Se) and specificity
(Sp) of the tests were 98% and 99% for BVDV antibodies, 100% and 99.4% for BVDV

antigens, respectively, as indicated by the manufacturer.

Statfistic analysis. All data were calculated intfo 4 aspects as follows;

1. The prevalence = number of infected cattle

number of caftle examined

2. Percentage of farms with positive to BVDV antibodies
3. Percentage of heads of cattle with positive antibodies

4. Percentage of farms and heads of caftle with positive to BVDV antigen

Results

Table 1 showed that a total of 3,380 cows within 108 dairy cattle herds in the
Livestock Region 1%, 2™ 3™ and 7" there were 108 farms (68.5%) positive to antibody against
BVDV. Among those farms in the regions, it was found that farms in LR7th had the highest
antibody prevalence of 83.9%, followed by the, farms in the LR3™, 1% and 2™ (72%, 62.5% and
53.6%, respectively). Also the prevalence of cattle (heads) in LR7™ having the antibody was
higher (30.21%) than that of caftle in LR1® (14.97%), 2™ (2.86%) and 3™ (20.05%).

Table 2 showed that the cows had the higher prevalence of serum antibody (20.79%)
than heifers (10.88%) and young calves (10.36%)

Table 3 showed the detection of BVDV antigen from ear notch biopsy samples of 4
Livestock Regions, by PrioCHECK® BVDV AgPlfocus ELISA test kit. It was found that there
were 4 infected farms located in LR 2™ (1 farms), LR 3 (1 farms), and LR 7" (2 farms). The
farms having prevalence of abortion were found BVDV anfigen positive test at 6.45%. While

there were no prevalence BVDV antigen positive in the farms without prevalence of abortion.

Table 4 showed that out of 1,849 cows and 389 heifers, BVDV antigen detection was
lower in cows than heifers (0.11% and 0.52%, respectively). Whereas there was no BVDV

antigen positive in 441 samples from calves.

Table 5 showed status of farms and cattle with positive antfibody detected by
PrioCHECK®BVDV Ab and positive antigen by PrioCHECK®BVDV Ag PI*°. There are 4 farms
and 4 cattle with antigen positive, 2 farms in LR7, one farm LR3 and LR2. Farm 1-3 had high
antibody prevalence (83.9%, 97.6% and 97.1%, respectively) in all cattle and 6-12 months cattle
(100%, 75% and 100%, respectively), except for farm 4 that had low antibody and antigen
prevalence (8.3% and 0%, respectively). Most of the cattle that positive antigen detection (3/4),
had negative antibody.
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Discussion and Conclusion

The detection of BVDV antigen and antibody had been done in farm level and cattle
in 4 important Livestock Regions. The results showed that the farms in the Livestock Region
7" (LR7) had highest prevalence of both BVDV antibody and antigen. Physically the LR7 oc-
cupied large area with the most congested farms and population of dairy cattle (DLD, 2012).
Aiumlamai et al. (1992) reported 4.4% prevalence of BVDV antibody from bulk milk tanks of
dairy farms in the Muaglek area, while Virakul et al. (1997) reported at 15.8%, 39.6% 32.9%
and 11.2% in LR 1,2,3, and 7, compared with this report (Table 1) at 62.5%, 53.6%, 72.0% and
83.9% respectively, in the same regions. The 2 reports showed that BVDV spreaded rapidly in
all studied regions. Every cattle in this study were non-vaccinated herd. Therefore, the antibody,
found in every cattle was active immunity. However the antibody of calves might be the passive
immune derived from their dams or be the immunity producing by themselves when they were
125 days embryo facing the BVDV (Kampa, 2008). It is difficult fo prevent and control BVD

disease effectively. Therefore the outbreak of BVD disease can happen rapidly and widelu.

The antibody prevalence was not so different between farms with and without
abortions (71.43% vs. 64.44%). So, BVDV antibody might not influence on aborfion. It is
generally considered that serologically positive; nonviremic cattle are ‘safe’, providing that they

are not pregnant (Drew, 2008).

From Table 2, according fo positive antibody prevalence of cows, heifers and young
calves (20.79%, 10.88% and 10.36%) compared to the study of Ajariyakhagjorn et al. (2000) in
milking cows, dry cows, heifers and calves (66.1%, 82.4%, 54.2% and 43.3%, respectively).
The positive antibody prevalence was the same sequence by adult catftle had highest antibody
prevalence, then heifers and calves. Transmission is most efficient by direct contact. However,
as infections have been observed in closed, non-pasturing herds, other fransmission routes
seem likely to have some practical importance, Differences in BVDV prevalence among regions
or introduction of virus in herds previously free of BVDV are often associated with particular
epidemiological determinants such as catftle population density, animal trade and pasturing prac-
fices (Houe,2003).

In this study, the total prevalence of anfigen detection figures from farms and cattle
were 4.5% and 0.1% respectively (Table 3). The status of antigen positive caftle was acute
infectious or Pl caftle. Pl cattle are the main source for fransmission of the virus. However,
acutely infected caftle as well as other ruminants, either acutely or persistently infected, may
transmit the virus (Houe, 2003). In generally, there were 1-2% Pl cattle within the cattle population
and such animals had no or low antibodies fo BVDV (Drew, 2008). Groom (2005) reported that

high BVDV ftiter in non-vaccinated calves 6-12 month of age had been showed to be a reliable
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indicator that cattle persistently infected with BVDV were present in the herd. Since BVDV
antigen was found in only farms that had abortion (6.45%) but not in the farms without abortion.

[t might be concluded that BVDYV is one of the causes of aborfions on those farms.

From table 4, there was no positive anfigen detection in young calves, inconsistent
with positive antfibody in table 2. It might be due to the last longing of maternal antibody in
colostrums which could be lasted for 13 months for BVD (Virakul et al.,, 1997). Coria and
McClurkin (1978) studied the duration of active and colostrum-derived passive antibodies to
bovine viral diarrhea virus in 14 calves. Five calves born with actively induced antibodies to
BVDV retained high titers during the year of observation. Colostrum-derived antibodies o BVDV
in nine calves declined at an expected rate for the first four to six months of age. However,
fiters of six of these calves increased at five to eight months of age and either remained

constant or increased through one year of age.

From table 5, most of the farms (3 out of 4) had high prevalence of BVDV antibodies
(83.9%, 97.6% and 97.1%), but only farm 4 that located in LR2nd had low prevalence (8.3%). It
might be due to the first infection in the farm, the immunity in the cow could develop at the third
week after infection, stable in 10th-13th week then a litfle decline and still in longlife (Kampa,
2008). The 12-year old cow with positive antibody and antigen and histfory of repeat breed was
still pregnancy at 3.5 months (Farm 1), according to Drew (2008) reported that the dam would
often have high antibody titres (»1/2000) to BVDYV, which was suggestion of fetal infection and
was probably due to the fetus providing the dam an extended challenge of virus. The problem
might occur when the antigen positive pregnant cow in farm 1 might serve as reservoir animal
that had a potfential to transferring BVDV to her fetus or other caftle on farm (Moenning and
Liess, 1995). Most of the 6-12 month cattle (farm 1, 2 and 3) had high prevalence of antibody
against BVDV (100%, 75% and 100%, respective). The high antibody in non vaccinated young

calves aged at 6-12 months indicated virus persistency in herds (Groom, 2005).

Based on the results obtained from this study, antibodies prevalence can be found in
cattle, ether in farms with or without abortions. However, antigen prevalence was neither found
in farms without abortion nor in calves. According to the reports of Aiumlamai et al.(1992),
Virakul et al. (1997), Kampa et al. (2004) antibodies prevalence can be found in generally and
should be tested for Pl cattle. When BVDV still circulates in those areas, it may cause losses

in Thai dairy production in the future (Kampa et al., 2011).

To get rid of Pl by a proper counfry-control plan, Department of Livestock Development
should educate the dairy farmers, dairy cooperafives and the government officers in order to

corporate and investigate the infected farms and cattle.
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Table 1 The prevalence of BVDV antibody detected by and PrioCHECK®ADb in 3,380 cattle from
108 farms selected out of the Livestock Region (LR) 1%, 2™ 3 and 7"

the Livestock Region (LR)

LR 1 LR 2™ LR 3 LR 7" Total

No. farms 24 28 25 31 108
BVD positive (farms) 15 15 18 26 74
Prevalence (%) 62.5 53.6 72.0 83.9 68.5
No. caftle (heads) 695 874 798 1,013 3,380
BVD positive (heads) 104 25 160 306 595
Prevalence (%) 14.97 2.86 20.05 30.21 17.60
No. farms prevalence of abortfion 10 15 13 25 63
BVD positive in farms (prevalence of abortion). 6 8 10 21 45
Prevalence (%) in farms (prevalence of abortion). 60.0 53.33 76.92 84.00 71.43
No.farms no prevalence of abortion 14 13 12 6 45
BVD positive in farms (no prevalence of abortion). 9 7 8 5 29

Prevalence (%) in farm (no prevalence of abortion). 64.29 53.85 66.67 83.33 64.44

Table 2 The prevalence of Antibody against BVDV in serum of cows, heifers and young calves
selected out of the Livestock Region 1%, 2™, 3 and 7" detected by ELISA PrioCHECK®BVDV
Ab

COWS heifers Young calves
\[o} positive  prevalence No. positive  prevalence No. positive  prevalence
(head) (head) (%) (head) (head) (%) (head) (head) (%)
LR 1* 453 88 19.4 110 10 9.1 132 6 4.5
LR 2™ 652 19 1.4 113 4 3.5 109 2 1.8
LR 3° 495 121 24.4 140 13 9.3 163 26 16.0
LR 7" 724 255 35.2 152 29 19.1 137 22 16.1

Total 2,324 483 20.79 515 56 10.88 541 56 10.36
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Table 3 The prevalence of BVDV antigen detected by PrioCHECK®AgGPI® from ear notch
samples selected out of the Livestock Region (LR) 1%, 2nd, 3 and 7"

the Livestock Region (LR)

LR 1°' LR 2™ LR 3™ LR 7"

No. farms 20 22 18 29 89
BVD positive (farms) 0 1 1 2 4
Prevalence (%) 0 4.5 5.6 6.9 4.5
No. cattle (heads) 581 597 589 912 2,679
BVD positive (heads) 0 1 1 2 4
Prevalence (%) 0 0.2 0.2 0.2 01
No. farms prevalence of abortion 10 15 13 25 6326
BVD positive in farms (prevalence of abortion). 0 1 1 0

Prevalence (%) in farms (prevalence of abortion). 0 6.67 8.33 8.00 6.45
No.farms no prevalence of abortfion 10 7 5 4 26
Prevalence in farms (no prevalence of abortion). 0 0 0 0 0
BVD positive (%) in farm (no prevalence of abortion). 0 0 0 0 0

Table 4 The prelalence of BVDV antigen from ear notch samples of cows, heifers and

young calves selected out of the Livestock Region 1%, 2" 3 and 7" detected by ELISA

PrioCHECK®AgPI***
cows heifers Young calves
[N\[o} positive  prevalence [\[o} positive  prevalence No. positive  prevalence
(head) (head) (%) (head) (head) (%) (head) (head) (%)
LR 1* 379 0 0 82 0 0 120 0 0
LR 2™ 429 1 0.2 82 0 0 86 0 0
LR 3“ 378 0 0 96 1 1 15 0 0
LR 7" 663 1 129 1 0.8 120 0 0
Total 1,849 2 0.1 389 2 0.52 441 0 0
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Table 5 Status of farms and cattle with positive antibody detected by PrioCHECK®BVDV Ab
and positive antigen by PrioCHECK®BVDV Ag Pl

Positive antibody Positive antibody

No positive
prevalence in adult prevalence in
cattle 6-12 mo. catftle antigen caffle

Farm 1in LR 7 47/56 (83.9%)* 1/1 (100%)* 1" 2 years old cow with 3.5
month pregnancy, repeat
breeder and positive antibody
detection

Farm 2 in LR 7 40/41 (97.6%)* 3/4 (75%)* 1% ?2.5 years, positive antigen
but negative antibody heifer.

Farm 3 in LR 3 34/35 (97.1%)* 5/5 (100%)* 1° 3 years, positive antigen
but negative antibody heifer.

Farm 4 in LR 2 3/36 (8.3%)* 0/0 (0%) 1° ‘8 years olds cow, repeat
breeder, post antigen but
negative antibody.

*No. of positive/Total no. in the farm (%)
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effect of FSH Dosages on Superovulatory
Response in North-€astfern Thai Native Cows
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Malee Apimeteetumrong’

"Ubonratchathani Artificial Insemination and Biotechnology Research Center
°Embryo Transfer Technology Research Center

’Bureau of biotechnology in Livestock Production

Abstract

The objective of this study was fo compare the efficacy of different follicle stimulating
hormone (FSH) doses; 150 and 200 mg. on superovulatory response in north-eastern Thai
native cattle (Bos indicus). Cyclic donor cows (n = 10) were assigned randomly into 2
treatment groups (n = 5 in each group) with a crossover design, 4 replications. They were 3-5
years of age and live weight 250-350 kg. Estrous synchronization was done in all donors with
CIDR-B® and Prostaglandin F2CQL. Then they were injected with Folltropin®-V (FSH) twice daily
for 3 days in decreasing doses according to its dose assignment, 150 (Group 1) or 200 mg.
(Group 2). On the last day of FSH injection, PGF20. was given and CIDR-B® was removed.
On standing heat, cows were arfificial inseminated (Al) with same frozen semen batch of a
north-eastern Thai natfive bull and injected i.m. with 100 pg gonadotfrophic releasing hormone
(Receptal®, Germany). Numbers of corpora lutea were determined by rectal palpation and
embryos were collected on day 7 after Al. Data were analyzed by Student, s t test. In Group 1,
a total of 35 transferable embryos (A, B, C grades = 2.00 + 1.6, mean + SE) were collected,
for a recovery rate of 80% (76/95). In Group 2, a total of 26 transferable embryos (1.53+1.48,
mean + SE) were collected, for a recovery rate of 66.31% (63/95). No significant difference in
the numbers of CL and transferable embryos (mean + SE) were found between Group 1 and
Group 2 (5.94+2.14 and 5.6+1.0; 2.00 + 1.6 and 1.53+1.48, respectively, P>0.05). There were
also no significant differences in the numbers of embryo grade A, B, C, and D+UFQO between
two treatment groups (A grade= 1.2941.08 and 1.0+£0.47, B grade = 0.53+0.44 and 0.13+0.07,
C grade = 0.24+0.22 and 0.18+0.16, and D+UFO = 1.88+1.25 and 1.76+1.57, for Group 1 and
2, respectively, P>0.05). This study demonstrated that 150 or 200 mg of FSH did not give

different results on superovulatory response in north-eastern Thai native cattle.

Keywords : north-eastern Thai native cows, FSH, superovulation
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Table 1 Effects of FSH on CL and embryo numbers

FSH Level No. b No. recovered ova/embryo % Recovery rate
session (range)

150 mg 16 95 (3-17) 76 (0-11) 80.0% (76/95)

200 mg 17 95 (3-17) 63 (0-13) 66.3% (63/95)

Table 2 Effects of FSH on CL number and embryo quality

D + UFO tfransferable

embryos

150 (n=16) 594+214a 1.29+1.08a 0.53+0.44a 0.24+0.22a 1.88+1.25a 2.00+1.6a
200 (n=17) 5.6+1.00a 1.0£0.74a 0.13+0.07a 0.18+0.16a 1.76+1.57a 1.53+1.48a
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Data are shown as mean + SE.

UFO : unfertilized ova

Transferable embryos : 6289UINS6 A, B uay C

HANNSNAADY lddAnuuanaiusgeidedd (P>0.05) 984 371U CL AaS219WU
udaseuiiivld wudiseuiiivldinss A, B, C, D-UFO wazdisaunnuniwigisdinla

(Transferable embryos, A+B+C grades)
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Wa1sundmsnisiiivdseuls (Recovery rate, Table 1) ﬁgqamnfju Ao FSH 150 uag
200 fiadnsu e 80% (76/95) uaw 66.3% (63/95) lndideviusavululafuiios Sistani cattle

(Bos indicus) ¥84dus1u (Barati et al., 2006) #lédnsinisifiuieds 61-84% iloligesluu FSH

' ]
aa v | al o

Y16 160-200 fadnsu Tuvnenddsouguniwitnlddiedinla (saunsa A, B, C) $1uau 35
way 26 Grseu (Table 1) Tusnldiioundn 50 % Wesuivitumlduavdseuiifivldivuaio 76
uaz 63 lu/d19au (FSH 150 Hadnsuld 46.1%, 35/76 uay FSH 200 Raansuls 41.3%, 26/63)
ﬁaﬁmaﬁmmr;;mn@mmwmmﬁqL%”aLm'iLL%qﬁﬂ’nmLﬂsﬂsaumn nsneaevasi ldindelaiuiio
3a1u 100% Fo3aiunudnnuniduluagiivseiansiasuaouiidafiviesass annsduasaa

WUSRSINNSIARBUR (motility) 15 - 35% luganiswasdediu ietlosiuanuiawainainamuniw
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nsiSsuiisunavanisiasunsaosiludamdufissduanududu 5 10 wav1s fadlua
Tutihei3oaainidolaun Egg Yok Tris deqmniwvovaslaslon eviudod3 uasdasinisd
%%mam’aaaﬁmwé’mwmw&ﬁqﬁwLﬂ'%laq flow cytometer waz CASA (computerized automatic
semen analyzer) 1MNUNUNISNAADNUUY RCBD lasSaifivindosnlauunsetaoaloadla
$1U 5 G1@1e Artificial vagina danviazasesoiiaety 5 dUaw lundardUaiindoves
wowuglauugnuiieanidu 4 dwaunIamudinnununasss ldud nduaiuan 1aSudandu
fisedu 5, 10 uAzlS fiadlua wanisAnwAmwiToutudedieinsos CASA wuintniod
idsunsaezilufaindui auseduiidnsinisindeuiivesdiodisesay 51.6242.03, 49.12+1.83
WAy 47.52+2.43 @ NANGU guningudi liiaSudaieduositoddyneaia (P<0.05) 4
fidasnsindouiiseuay 40.03+178 Anuniznisindouiivesedinuinedilutine oo liasy
nseexdluddindufsdnwnie Beat frequency (BCF), Linearity (LIN) uagStraightness (STR)
gunineailutineniesniiasunsaesiludaindusseiitfodrdynieatad (P<0.01) dnvue
Anuanysaiveadeuaduaslasltuvosoginevdinisutudanuiuanaeiuosnslifitedndy
NNERE (P<0.05) waaINnIsAnwInaaeinisiasunsaeziluddmduluiienioeinie
Egg Yolk Tris amnsaiiuannwinideusudlaun Senisiadunsaesiludamdu 5 fadlua
fdasinsindeuiigefida diunisiasunsaoeiludandu 10 fadluaidnunzainuanysoivog

\Hoviuraslazlaslvugeiign
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effect of Cysteine Concentrafions in €gg YolK
Tris on Dairy Caftle Semen Quality

Suda Chuntasee' and Jatuporn Pongpeng'

" Lamphayaklang Livestock Semen Production Center, Lamsonthi, Lopburi, 15190, Thailand

Abstract

This study was performed to evaluate the effect of cysteine concentration in Egg Yolk
Tris on dairy caftle semen quality. Semen from five Tropical-Holstein bulls were collected and
frozen once a week for five consecutive weeks. Each Bull's semen sample was accessed
weekly for 4 treated groups: non-cysteine treated (control) and supplement treated with 5, 10
and 15 mM of cysteine. Percentage of motility of frozen-thawed semen extender with cysteine
treated groups showed highly significant (P<0.05) compared to control group (51.62+2.03,
4912+1.83, 47.52+2.43 and 40.03+1.78 respectively). For Kinetic movement of spermatozoa:
BCF LIN and STR, all cysteine treated groups showed highly significant (P<0.01). However
percent of spem membrane and acrosome integrity was not significant different (P>0.05).
The results from this study indicated that cysteine treated in Egg Yolk Tris improved after thaw
motility of bull spermatozoa which 5 mM of cysteine showed the highest response whereas

10mM of cysteine showed the highest live acrosome intact (LAl).

Keywords : dairy bull, DFS, Egg Yolk, Cysteine
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nsuandiedliiiaanudnseiiu devendodasenasusenis wu n1s3uda ms wauifies
lugranaimvunean wavannwineusuiei uauion udu aunmindeutudedinnudidy
devniinszuiunisuazdussulunisudafideserdomaiia Jrnisuaranudruglunisuiauas
AuANALINWENFeuTLIY dundtunsunisiafiuiniFeaniinwela n1sasiaUsuiugunwiinie
Jewdu nisauaugumginarangumgitnde nsi3eatinide n1sussiluvanainige msusuid
fFeuaznisasigunwindouiude (U3dns,2544) ielildindeutuieifignnwd fdnenw

a

Tunsuandasiian

Tunsuaaindeuduivdocldans cryoprotectant Fenutifidastloviunazanainudsmie
fifatuaginnnisangumgiluneiinisusui (Foote, 1970) arsfinanatieil ldud ndwases
Judu JatuinisAnsnavesnislinsaesiluiiotisanainudsmsainnseuan n1suduiii
L%@Waﬁuﬁué’miﬁnmwﬁ@ Wy tudensede El-Sheshtawy at el. (2008) ldwnnsAnswuin
N1SLeN  glutamine glycine alanine WA¥ cystein Iuﬁ’m’u%aﬁl’mﬁ’ﬂﬁﬂmmwﬁ’lL%’yaﬂ’limﬁx‘m’]i
uwindeddu Taon1sidin cysteine Aududu 5 mM amrsnsnuiAuANysiveaderined’
(Membrane Integrity) vlé’ﬁﬁlqr;lﬁa 53.90% ingIeaundnldléidude 41.10% daulunny
Uysal et dl. (2007) $1891W31 nsiiu cysteine Audud 10 mM Tstindasinisiadoud
ARSI ATInaaaveed0d3 Tuuneisnsanuialndvosdiogianinisliady cysteine

AD 9.8% WSsumguniu 30.1%

HN msﬁnmLU%&JULﬁsuamﬂ’]wﬁ']ﬁ?mm'm%ﬂﬂ Tagldingn3aaaindge egg yolk fris
7iLiin cysteie USumu 0 mM, 5 mM, 10 mM uag 15 mM e uthniduansiasuazaagliguniw
& o ' aaa & a a &
inifenevdsuiunsusussiTinseauniunaziiuse angawanniu

-d aq
auNSLALIENNS

N1INEIAaDN

a & & 1 o a al o v ad & a
1. Sauniowowus lauunsolaealgadlad onglszunns 5 - 6 U $1um 5 67 el

ANududurosdiogdlites nin 500 auda/ua. daeddidialidosnin 70% dredIliaan
AaUnddiu uardiumsliifin 10% uag 5% eudidu dUanviay 1 ase 5 dUavidadony
Tagldlafifisn (Artificial Vagina: AV)

2. s windeiesdudell Ysinas @ anunila niswdoulvany wazesaaiiv
mmﬁfu%ummﬁ’n%wﬂmn% spectrophotometer (Model: REF Z160, Minitube, Germany)

a

3. thiddenudandu 4 dwwing fu Besvihdedisiheniens Tiswudieds

q

96 ANUA/HUA. HIVUNYNTDINEE
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1. 181130979 egg yolk tris

2 ‘Li’]iﬂﬁaﬁ)’]\‘i egg yolk tris L&SN cysteine 5 mM
3. Mg13899 egg yolk fris LASH cysteine 10 mM
4

1e1139974 egg yolk fris 1431 cysteine 15 mM

a

4. tinienidoaudlluiinisussauasinivase Aigaumgil 250C uanilangumvgii
4° C wu 4 Falug

5. udufeindedioimsoauduivindedaluid (Digitcool 5300 ZH 350 & UE 350 with
900 HP programmer French) lagiSsatndauuunmseovindoudinlunasedundovudud
SFedalud gumgll -140° C w6 Wil ntuivesai@eudlululesioumaniui Woasu
24 lag ﬁﬂmmnrﬁ;mmwﬁu% Gl

05795088610430TIM (% living sperm) Sasnsiaaoui (% motilityuazdnsinsiaasud
TUdanii (% progressive motility) sluli’lL%yaLLﬂ'iLLéﬁ\ﬂmﬂsl%m%‘a\‘i CASA (computer assisted semen
analyzer) (Hamilton Thorn Motility Analyzer, IVOS12.3) Tae Gf‘lg\‘lﬁ’ll,ﬁaﬂ’ﬁm’a’ﬂﬁ\iﬁ Frames Per
Sec.50Hz, No. of Frames 30, minimum contrast 60, minimum cell size 5 pix, Path velocity,
VAP 55ul/s, STR50%, cell Intensity 55, VAP cut off 21.9 u/s, VSL cut off 6 u/s

A319508ATANNANYSAIvDsNTNTAR LAz arlASITuYR A a4 lutiouduie as19AmUNW
uWondavannuiudaaguties 24 daluv lasasiasesazsosanuiaundveaideiudiodiuay
azlasloulutinFoutudalasldinSod Flow Cytometer

N15IASIZLATYSEUIANA I NLNUNISNARDLUYU RCBD Wssuiigusogazanuianung
voveglasirunazidaviudioddluindaurudy uasisouiisusasaragaiaialuingiioainiens
4 ¥ie AAs1evaunlsUsulagds ANOVA 1WSguisuaIuLansaNeay treatments 1og DMRT

(Duncan’s Multiple Range test)

WNAaN1INeEaeN

nan1sAnsAun Tt e launidervdasiinenIoaainie Egg Yok Tris 7
@Sudronsaerdluiaedu 515 way 15 fadlua meudinisusudainge uazindFeiududen
avanudietnguiinumgi 37 evaaldoa 1Wuan 30 Jundt wuddasinisindeufivosoqiiaTu
the13e974 Egg Yok Tris dasnsaoxiilufdiadu ﬁé’m’lmsm?{auﬁqqn’hé’msqn'ﬁm?\'auﬁmmaq%
A liasuiing 13099 Egg Yolk Tris Grensaeviludaindu (51.6242.03, 49.1241.83, 47.52+2.43,
40.03+178) o8 NTHyAAYNINADS (P<0.05) é’;ué’nwmzmsLﬂé‘lauﬁ'ma\mq%wuiﬂaq%sluﬁ"']mL%a
i ldiasunsaosiilufdinduidnve Beat frequency( BCF) Linearity;(LIN) wazStraightness(
STR) fchn'jﬂafﬁluﬁwmL%ﬁmﬁtﬂ%mnmasﬁiu%aLmﬁuasmﬁﬁfﬁéﬂﬁmmﬂaaaa(P<o.o1) WAAINLED
lunsindeufiiduduase Straight-line velocity (VSL) wuineadluineioaii ldiasunsaegiily
Fandugeninoddluinenioaiiiasunsaosiludaiadufie 71.10+1.63 pm/s, 66.34+1.02 pm/s,
66.34+1.02 um/s UA¥66.96+1.08 um/s ANATEU (615797 1)
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B1519N 1 WAENANRAY + SE UDNS0UAvURNEI0dINTIO UALNISIAADUNNIN kinetic Y9610

mevdsnsutudduindolauuitiins3eeainge Egg Yolk Tris

ANWULNISLAFDUN

Motility (%)
Progressive motility (%)
anusilunsiadoud (um/s)

Curvilinear velocity ;VCL (um/s)

q

118139974 Egg Yolk Tris AHAMUANIY Cysteine

40.03b+1.78
26.58+1.24

151.06b+3.65

51.620+2.03
26.05+1.19

163.220+3.55

49.120+1.83
26.20+1.20

166.530+4.19

47.520+2.43
24.82+1.31

164.570+2.65

Straight-line velocity ;VSL(um/s) 71.100+1.63 66.34b+1.02 | 67.83bx1.14 66.96b+1.08
Average path velocity ;VAP(um/s) 88.43+1.94 90.82+1.69 92.10+1.99 89.42+1.25
Amplitude of lateral head displacement; | 6.89b+0.16 7.810+0.09 8.13020.15 8.010+£0.13
ALH(um/s)
Anwauensindeui
Beat frequency; BCF (Hz) 26.580+0.62 | 22.98b+0.43 | 21.80b+0.41 22.42b+0.41
Linearity; LIN (%) 48.120+0.80 42.22b+0.64 | 43.17b+1.00 41.58b+0.64
Straightness; STR (%) 79.180+0.89 72.54b+0.79 | 73.20b+0.64 73.05b+0.78

a

a9

1/: a b : snesiwmdoudulunnnseriulifinnuuandeeseiiiioddyni1eata (p>0.05)

dleAnwrarnuauysoivoverlaslounazifondroadlutindouduiclauuiindalas
T4ire309winge Egg Yolk Tris @Sudionsassiluddimdu 5 15 waz 15 fHadlua @ae
1A30Y flow cytometer udadluas1ein 2 Tagwuinlinananeiunieadd (p<0.05) uatFeiisaany
free3esns Egg Yok Tris iddudiensaesdluiandu 10 fadluaiidevuraduazoslasiay
auysniguiianfodosas 44.65:6.39 iflasuiuliiaiunsasily warnisiaSucysteine 5 uaw
15 fiadlua (40.07+2.25, 42.00+3.57 uaz 38.66+4.30 MINA16U)
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A1 2 Sesavasvaudnysalvovideudiegiuazerlasivunisnaunisusuierovegd by
iFeududlaudlutinen3oans Egg Yok Tris tdSudensaevillu cysteine 5 10 wax 15 adlua

WHDASI19AI8LASEN Flow Cytometer (A11@a8+SE)

18139919 Egg Yolk Tris AHNAMUANIY Cysteine

Anvnizvoverlaslitureeogd

Dead- acrosome intact (%) 32.39+2.82 31.72+£3.09 30.67+£2.94 34.70+£3.17
Dead- acrosome damage (%) 28.39+2.34 25.20+2.41 25131214 26.25+2.49
Live- acrosome intact (%) 40.07+2.25 42.00+3.57 44.65+6.39 38.66+4.30
Live- acrosome damage (%) 0.03+0.01 0.007+0007 0.03+0.01 0.02+0.01

o Y

1/: a b : dnwsiuiauiilunandoaiiliiauuendvedeitoddun1eaia (p>0.05)
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I97191TU
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cysteine guninnguii liiaSulasinenderviiasunsaesfily custeine 5 fiadlua 4ufida e
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HunsasziluiifuasAusznauaes glutatthione uaz glutathione @unsallosiu reduction of
fertility potential AINISWILIN (Kaeoket at al.,2008) woNINi cysteine SNUNNAUANSDONTLIU
1’71'Lﬂuﬁmaé"safﬁmﬂmmumsmmuaﬁ%u (foxic oxygen metabolites) %Lﬂummqﬁﬂﬁ plasma
membranes 84610491 A8MIE (Meister and fate, 1976)Fvuaneiiunisnaase Tuncer uaw
Anly (2010) WUINNTSLASH cysteine 5 Raalualuing1i3e97 Laiciphoseelamlidnsinisindoui
maqﬁaaqﬂﬂuuLﬁmjiuus'lmmsﬂamm'}mﬁﬂmmm DNA ldusnanniigefisneviunisnaaadly
dasuansvied iualndlioaiy 1wy Andreea uavAmy (2010) WU N1SLESH cysteine MsvdU
10 findlua lutheniosvindeunsindasinisnisindeus 0a3783a wavAuANySOIvDY

oa ]

\Houaananga 199uluMywUIINISIASH cysteine 7isEdu 5 RAALNAAINNSOANSAS

nMsiAAouAERaa (Chanapiwat P. at al,2008)
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nsAnwaseiiifagUssasAiiosouiiounisiasunsaesiluasssiafo nqganiu
wazlnadulutinenioainde Egg Yok Tris (EYT) sdepnnwindoutudelaun 1nvuuunis
mmaa\‘nmuuﬁanﬂumtﬂ' (randomized complete block design: RCBD)T%Waiﬂuuwsaﬂﬂaaiaavlamﬁ
$1Wm 5 61 (UBen) Minssenideduawiay 1 Swduar 5 et (@) lundardUaiinide
gnutvoenidu 4 diudmsunisnaasy 4 ngu Ao ngud 1 Bevvdieinenienns EYT 7liiadu
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fu 25 mM $aurulna®u 25 mM wanisAnsawuin Sesinisindeuiiveseddlunduiiientvdae
fhenioainde EYT liwandneiunduiiasungeniiu vielnadu wasnquiiiadungaifiusandu
Tnafu (P>0.05) waanusilunisindeufiveveainuineadluinendesns EYT fasu nqeniu
$ufulnafuiinnnusaildlunsiadouiitase (straight-line velocity: VSL) dnfidafie 64.07+2.19
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flﬂ?ﬂﬂﬂ%ﬁ\iﬁluﬂﬂidﬂﬂﬁ’mﬂﬂﬁl?ﬂ@ (amplitude of latereal head displacement: ALH) A8 6.80+0.11 um
dlowsouiisutunguitiasunsaeeily nqeniu niolna®u wasngeniuuiulnadu Tasd

A1 6.56+0.11, 6.66+0.08 WAy 6.40+0.12 um ENAGU (P<0.05) AIUANBULAINANYSIUDY
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Woviuagiuazazlaslvuniondsnisuduide wulnilsiFeaatiudesisuionioeiude EYT
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fasunganiueaifidoiuraduazveslaslananysaigeniinguliiadunsaosily (P<0.05)
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Tauuneudsnisusuds laginliogiianuanysalveudoviuodiuavorlaslingedn

a

ANANATY : nganiu lnaTu ugelauuy

AU YUNANTIUAFY © 54(1)-0408-032



Journal of Biotechnology in Livestock Production ..

effect of Glutamine and Glycine Supplements
in ERtenders on Post-Thaw Semen Quality
of Dairy 8ulls.

Panupan Pongpeng  Suda Janthasi' Kunasan Saykhur®  Jatuporn Pongpeng’
'Lamphayaklang Livestock Semen Production Center, Lamsonthi, Lopburi 15190
“Institute of Science and Technology for Research and Development, Mahidol University,

Salaya, Nakhornpathom 73170.

Abstract

This study was performed to evaluate the effects of glutamine, glycine and glutamine+glycine
added in Egg Yolk Tris (EYT) extender on cryopreservation of dairy bull semen. Semen was
collected at five weekly intervals from five mature crossbreed Holstein-Friesian bulls. Each bull
semen sample (n=4) was accessed weekly for treated groups: non-amino acid treated (control)

and supplemented with 50 mM of glutamine, glycine and 25 mM glutamine+25 mM glycine.

Amino acid treated groups showed no significant different (P>0.05) post-thawing sperm
motility compared to the confrol group. However, for the sperm velocity, the glutamine+glycine
added group had the lowest straight-line velocity (VSL) (P<0.05). For the kinetic movement,
the confrol group had the highest amplitude of lateral head displacement (ALH) compared
with the amino acid treated groups (P<0.05). Additionally, the statistically significant (P<0.05)
sperm membrane and acrosome infegrity as live-acrosome intact (LAI) was observed only in
the glutamine added group as 52.90+2.45% vs 42.72+3.30, 48.66+3.53 and 44.17+2.80%

for the control, the glutamine and the glutamine+glycine added group respectively.

The results from this study indicated that addition of glutamine in EYT extender enhanced
post-thawed semen quality, interms of improved membrane and acrosome integrity of dairy bull

frozen semen.

Keywords : Glutamine, Glycine, Semen quality, Dairy bulls

Research project no. : 54(1)-0408-032
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fidfReans cryoprotectants Avaetleviuogiidomensenosenintunisangngfvnzusuia
(McLaughlin et al., 1992) Tagdredloviunisifianaainudslusas (Curry, 2000) aaauLdauig
199uii0d3 (Peters and Ball, 1995) Fuduiavadoddidevnsavdamaliiionnudsnssoiboriu
agduaroslasluutuiudmdrdnioadlfinziuniaradly dwvnneslaslundomeoneliauysal

fawineddlimsuanliaunsaufausiulils (Januskauskas et al., 2003)

\Hegaumgiifusn dnfuarimaissinasinsasaunsaesilul i lugadsaiduindodas
Fodansavsiesiuduasiglitiumadld (E-Sheshtawy et al., 2008) waznsaozdlunganiu
filunsaezilufinunniigalssanmusosas 90 vounsaezilunwing sovasrnldun lnaTuuas
avaniiu Tu@ewewudladamunseezililugluvuvasanstsenavlulasiaudugdie Feansdsenou
wianfin i diduasiasusaslesiuainudsmsliuddreailunsyuviunisusuds (Brown and
White, 1974) wardfidnufsadedunszuiunisidsuinaaluanadesliduwdeenuioldlu
fanssuveairaduarn1sindouiivedadisngas (Bhargava et al., 1959) aglsfianunalani
d3sInsvovnsaozilumanigeliidufinsiunida (E-Sheshtawy et al, 2008) uaiinisdnen
siavownsasriluitedlfiasiluienionaihdelunsuaadndousudeesdaiviadie ldud
nsiasungeniulnafunaglusdu 100-150 mM ansaifnsasInIsIAdeuiivosod3n1eudenis
wiudainde vionsiaTungeniu 80 mM amnsniindasINMSIAdURvete ANy uAYed Rl
AEUAINITUBUIN (Renard et al, 1996; Scanchez-Partidata et al, 1992) &u El-Sheshtawy et
al. (2008) ﬁﬂﬂ'}ﬁﬁﬂwﬂuﬁ’lLﬁﬁanwﬁawué’m’ma%maﬂmﬁu 1nadu svariiuuazddeduluingn
Bernindeinaniliannwindoneudinisusudauandreiy wazoSursdinisiadulnadud
ANy 25 mM - aunsasneiauanysaiveveslaslunldaniande 61.30% wWisuieuiiu
then3earsundi I ldiasudefinnuanysoiveseslasion 50.30% luinefinisiasu nganiiud
Sediu 25 mM ansaiiudasinisiedeuiiveveaiiiu 42.50% iflaiSouifisutuinenieai
Taiasu ﬁé’mswmﬂﬂ?{auﬁmmaq% 32.50% uaz Amirat-Briand et al. (2009) fivn1sAnLASH
nNgendu ue 10 mM Tuthe139979 EYT #14 low density lipoproteins (LDL) unulduaewuin
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3'1\1u,wum'smamLLUUUﬁaﬂauusd(rondomized complete block design: RCBD) finvius
Tindewewudlanselaealoadlod onguseanm 3-5 T9wou 5 duduvden Safudndedas
artificial vagina danviaz 1 asy Tasdvualdindedesiisasinisindeusivoveddlidinin 70%

Safvdnceiu 5 e lasuvsindeeanidy 4 41wy du Binisi3evin@edieing13oay

1
I a

luugaengunaasedail nqud 113099d011811309709 EYT (ris 30.28 g, citricacid 17 g, fructose
12.5 g, deminralised water 920.0 ml., glycerol 80 ml., egg yolk 250 ml., penicillin G sodium
1,000,000 U wazstreptomycinsulfate 1 g) #luiasunsasziiluy na;uﬁlz Weg130919 EYT
LASUNgANHU 50 mM ﬂf;ill‘ﬁl3 te3oane EYT 1a3ulna®u 50 mM LLﬂ%ﬂ@:NﬁI 4 the3eay EYT

\@Sunganiu 25 mM suiulna®u 25 mM Tasduwnliiisiuiuegd 96 auda/mi

N15US5uAzNISUFuINUSSeUdelu French ministraw 0.25ml dasiadequssaunde
(Typemachine MRS3, Code YC250, IMV, France) tiluudlifignmns 4°C funan 4 Falug
aniwinsusudaindedigiadosududeindesaludd (Digitcool 5300, ZH 350 & UE 350

with 900 HP program 3T Software, IMV, France) waziau1ddszdululasaumatludafuings

NM5AFIINATIAAUNNUNTDUTUTS insazatsilFausudeeioiigy 37°C uan

qadGstz/u leg’ai’ 8L Yy @ o ?%‘ua
30 W WalWLN AaUa81anea LULYD Y AAN LUADALLNILAN NINTTATIIRUNTNUNVDNUN

N15ASIIUASIEVIEIULATENY CASA (computer assisted semen analysis) Tdsunsu IVOS

motility analyzer version 12.0 (Hamilton-Thorne, Biosciences, MA, USA.) NIN1SATIDINATIEN

[

N

=D,

- nIswAABUR (motility) wazn1siAdaud lWU¥1autin (progressive motility)

- annuislunisiedeudt ldun pathvelocity (VAP), straight-line velocity (VSL)

iag curvilinear velocity (VCL)

- ﬁnwmsmsmﬁauﬁ Taun amplitude of lateral headdis placement (ALH),

beatcros frequency (BCF), straightness (STR) uag linearity (LIN)

nsas19ANlaUndvavelaslen (acrosome integrity) lasdand FITC-PNA
(fluorescein isothiocyanate-conjugated peanut agglutinin) LLazmi’JﬁlmmawscﬁfmaqL?jaﬁjwﬁaﬁ
(plasma membrane infegrity) laggiausad Pl (propridium iodide) SensAeriinsazatsiidous
Wieft 37°C wu 30 3undt 13e99d1e Hepes-buffered modified Tyrode medium (CaCl2 2.0 mM,
KCI 3.1 mM, MgCI2 0.4 mM, NaCl 100 mM, NaHCO3 25 mM, NaH2P0O4 0.3 mM, sodium
pyruvate 1.0 mM, sodium lactate 21.6 mM, Hepes 10.0 mM uaz BSA 6.0 mg/ml) Usuies
10 w'rma\nf'n,%yaﬁqmmﬁ 37°C NS94 nylon mesh ¥u1@ 41 um (Spectrum, Los Angeles, CA,
USA) aniiudendred FITC-PNA Tagldinide 440 pl waufud FITC-PNA 50 pl (10 mg/mi)
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il ¥gaumgil 37°C w30 wiit ntudeudasd PI dewinluasaadasiaies flow cytometer
jllu FACS caliber (Becton Dickinson, NJ, USA.)

MsIAsIElazIlaNa IAS1LRANGITIAAT A28 Analysis of Variance WA¥ILASIEA

AMHLANATNVBNANLRALA2835 Duncan's Multiple Range Test

Nﬁﬂ’]%’Vl@ﬁ@\‘]LLﬂgaﬂ’ﬁfﬁ

nsAnsndIsuiisuguniwinidousudawewud launiiFearvdaetrsndosnennde
Egg Yok Tris wiaSunsaeziiludneg ldud ngeniiu nafu wazngaifiusaudulnadu woindasn
nswAAeuR (motility) uardnsInIsieasuR lWdreuiin (progressive motility) maqaq?ﬂuﬂa;uﬁ'
Foandetendeainde EYT liusndedunduiiasunganiiu Inafu uazngenfiusaudulnadu
(P>0.05) %ﬁLLmﬂﬁlﬂx‘]ﬁJU‘l,i”lL%@ﬂ'ﬁ%ﬁ@ﬁﬂﬂ%ﬁ%uﬂgmﬁﬁlﬂuﬁ’liﬂL%E]’q)’m ANSONSasINSIAR DT
vav0d3 WAL iflaiSouifisutuingndeei liiasunsaesiilu udilomutesedu 100 mM ndu
FSasInTsideuianay (El-Sheshtawy et dal, 2008) uaAaNIINISIASHNSADER luAMASOLY

AN winFedaTudinisutudeldvareviiaugnisiadueafiszduidtauandreiiludnfusazaia

druanuilunisindouiivosedd (velocity) Fufudadindlinsiuieanuainsalunis
indoufivaveadlutaainauie ldud VAP WuauElunsindouiiasdluniieiunit dau VoL (ms
wAsuiIalag) Wunisawmuulivwssnisiedoufiedslu 1 Junil waz VSL (nsiedouiidnesy)
\unisAunemeaniklugdnyanidundussduiaeszazioa 1 3ui Feanudlunsiadeui
Y90 dINRANNLAAN e liauansalunsiadeu 16 Feliauduiusiuanuaninsn
Tunswauda (addna wazame 2551) mnm‘sm@aa\‘iwud'}azj'?fluﬁ'lmﬁamw EYT ﬁLﬂ%unqmﬁu
$ufulnafuiinnnusaildlunsiedouiitase (VSL) afidafe 64.07+219 pm/s sufundud
Tivadu nquiiaTungeniiu wavnduiiadulnafuiiososnuden (P<0.05) Felidunifu 72.15+1.23,
69.55+1.13 uay 68.82+1.39 pm/s auadu luinueaidgafuanusslunsiedouiidalée (VCL)
ag3lutineoaidefiasungafiusandulnaduliddniiqe iladisuiuliiatuesdly wioias
unqeniiu vieiadulnatuissegnaden (P<0.05) Fefidn VOL iy 139.45:2.45, 150.42+2.51,
145.57+2.57 uay 142.46+2.84 pm/s OIUAGU

AuAnwEnsiAAauR (kinetic movement) Lﬂué’a%yi’aﬁuanslﬁmwéﬂumsmﬁlauﬁmaqa?ﬁ
fidnsninsdrevosinniies Fednsaenisindouivevedimisiinisdreiions wiofinisindoud
IdasaiigatefinnuifioadosifuauantBvosiumsd uaznisaruannisitudieanvosasLarad
Usenauvodnilaiaa (Shannon and Vishwanath, 1995) LATHANSENUINNISIUADUAD UEYDY
ansaransduilownannisusude (Holt and North, 1994) iiaidoasindodierinaniestnde
fliasunsaesiily wuiogdfidraniwnzdre (ALH) winfiga Ao 6.80+0.11 pm fowSou
\Wisufunguiiasunsaozilunganiiu Inadu wazngeniiusaudulnadu (P<0.05)lasfiA 6.56+0.1,
6.66+0.08 UA¥ 6.40+0.12 um @ W&1dU (Table 1) uaavitngioavindefiiasunsaoviilud
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Table 1 Post-thawing sperm quality parameterswere examined by CASA

Sperm quality parameters

Post-thawing semen in EYT supplements

Motility (%) 50.85+1.17 52.58+2.41 51.00+2.17 49.59+2.14
Progressivemotility (%) 32.45+0.95 32.67+1.55 30.68+1.46 30.69+1.45
Velocity

Averagepathvelocity: VAP (um/s) 113.56+24.58 86.36+1.36 85.07+1.55 82.46+1.48
Straight-linevelocity:VSL (um/s) 72.15°+1.23 69.55°+1.13 68.82°+1.39 64.07°+2.19

Curvilinearvelocity:VCL (um/s)

Kineticmovement

150.42°+2.51

145.57*+2.57

142.46°+2.84

139.45°+2.45

Amplitudeoflateralhead: ALH (um) 6.80°+0.11 6.56*+0.11 6.66+0.08 6.40°+0.12
Beafcross frequency:BCF (HZ) 27.07+0.53 27.18+0.56 26.61+£0.45 26.77+0.61
Straightness: STR (%) 79.29+0.62 79.40+0.72 79.77+0.65 7877+074
Linearity: LIN (%) 48.49+0.59 49.14+0.68 49.69+0.72 48.46+072

ab ¥

“Snwsiuenaeiueg lundgafuiianuuenaeiunivaia (P<0.05)

AnvrANuANysIaudairasuazazlAs ITunaraINIsuTLde wuluiieideaainie

dretinendertnde EYT faSungeniiu fuanildoq3nidiefianuanysoiveadeiuodiuae
arlaslanganit eadluionienviibiasunsaosdly (P<0.05) ualifianuuandrefiunieads
dlewSsuisutveadluineFeiiasulnatu viefiiasunganiusiudvlnadu Aofiddesay
52.90+2.45, 42.72+3.30, 48.66+3.53 Uar 44.17+2.80 mua1&U (Table 2) Feilwanisnaasaiy
1 lwiueaidisniu El-Sheshtawy et al. (2008) wusinistasalnadulutineiieaaunsasnen

ANuduysaeaverlasivulaaniuiisisouisuduingnisai luldidsunsaesilly

Table 2 Post-thawing sperm quality parametersexamined by Flow Cytometer

Post-thawing semen in EYT supplements

Sperm quality parameters (%)

Dead-acrosome intact (DAI) 29.13+1.86 2470°+1.50 26.16"+1.19 31.00°+1.77
Dead-acrosome damage (DAD) 28.12+2.97 23144272 25.18+3.46 24.76+2.99
Live-acrosome intact(LAl) 4272°+3.30 | 52.90°+2.45 | 48.66"+3.53 44147%+2.80
Live-acrosome damage (LAD) 0.05+0.01 0.06+0.02 0.03+0.01 0.04+0.01

b ¥

2Wnwsiuanaeiuog lunondsaduiianuuanasiunieaia (P<0.05)
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Reproductive Performances of Brahman
Crossbreds in Southern Thailand

Jitthasak Maungkhiow' and Tawutchai Pothkom'

" Suratthani Artificial Insemination and Biotechnology research Centre, Punpin District, Suratthani

Abstract

The main objective of this study was to deftermine reproductive performances of mixed
breed beef cattle under small farm holder management in Southern Thailand. Between 2005
fo 2010, 8,095 Al records (Al 2 form) from Al units of Surathani Arfificial Insemination and
Research Center, Department of Livestock Development. were checked and analyzed. The
beef caftle on the Al records were divided according to their breed percentage into 5 groups
as follows; AB75% x NA25%, AB50% x NA50%, AB50% x CHAS50%, AB25% x CHAS50%
x NA25% and NA100%. These female beef cattle were also divided into heifer and cow
groups. The cow group was then subdivided into Primiparous and Multiparous. Reproductive
performances studied in heifer group were Age at First Calving (AFC), Service per Conception
(SPC) and Gestation Length (GL) which the results showed 38.84+0.29 months, 1.56+0.08
services and 282.02+0.02 days, respectively. Whereas results of Day from parturition to first
service (PTF), Service per Conception (SPC), Days Open (DO), Gestation Length (GL) and
Calving Interval (Cl) in the cow group were 148.59+4.02 days, 1.43+0.03 services, 174.82+5.76
days, 282.25+0.10 days and 465.56+4.43 days, respectively. Study in mixed Brahman cattle
group revealed significant superior performances in term of AFC, PTF, SPD, DO and Cl to
Nafive cattle (p<0.01) which the best performance index was from AB75% x NA25% group.
Cows in primiparous group of any breed percentage showed significantly inferior in ferm of all

reproductive performance indexes to the multiparous group except SPC and GL (p<0.01).

Keywords : Brahman crossbred, reproductive performance
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Table 1 Least square means and standard error for AFC SPC and GL of heifer in different

breed groups.

Least square means + SE

Breed groups

AFC (month) SPC (service) GL (day)
AB75% x NA25% 41.88+0.83" 1.54+0.11 282.97+0.58
AB50% x NA50% 40.82+0.41° 1.52+0.05 282.01£0.29
AB50% x CHAS50% 40.88+0.93° 1.51£0.12 282.71+0.64
AB25% x CHAS50%x NA25% 39.20+0.41° 143+0.07 282.55+0.37
NA100% 38.21+0.54° 1.41+£0.54 281.93+0.29
Overall means 38.84+0.29 1.56+0.83 282.02+0.11

°° | east square means with different lefters within the column are high significantly difference.
(P < 0.01)

dnswavovszauAiAen nauulla wasUfduiussenineszauanaideanunguulla

o

NNSAATILHT I DRTlNANTENUAB ANTTON IS AUWLS lunguuila wasnsUfauius
sxmszaudeidsanunauualla wulwmniladsinansenuogeiiduddyde e PTF, SPC, DO,
GL uaw Cl (P<0.01) (0157 2 - 6)

Table 2 Least square means and standard error for PTF in different breed groups and cow

groups.

Breed groups

Breed group means
Multiparous

Primiparous

AB75% x NA25%

ABS50% x NA50%

ABS50% x CHAS50%

AB25% x CHAS50% x NA25%
NA100%

Cow group means

186.02+15.15™
182.55+4.53™
171.68+12.17°
184.40+8.90™
142.96+3.37"
173.52+4.60"

166.80+9.89"
156.38+2.40%
151.95+8.43"
154.30+6.19®
128.25+1.40™
151.53+3.00°

176.41+9.07°
169.47+2.61°
161.81£7.47°
169.34+5.50"
135.60+1.85°
148.59+4.02*

°°° | east square means with different letters within the column are high significantly

different. (P<0.01)

ab

(P<0.01)

* Qverall means

Least square means with different letters within the row are high significantly different.




nsansinAlUlagBoMWMSWaOUAENT

Table 3 Least square means and standard error for SPC in different breed groups and cow

groups.

Cow groups

Breed groups

AB75% x NA25% 1.42+0.15 1.66+0.10% 1.54+0.09
ABS50% x NAS50% 1.38+0.05 1.41+0.02% 1.40+0.03
ABS50% x CHAS50% 1.61x0.12 1.42+0.08® 1.52+0.08
AB25% x CHAS50% x NA25% 1.50+0.08 1.45+0.06™ 1.48+0.05
NA100% 1.39+0.03 1.36+0.14° 1.37+0.01
Cow group means 1.46+0.04 1.46+0.03 1.43+0.03*

or Least square means with different letters within the column are high significantly different.

(P<0.01)

* Overall means

Table 4 Least square means and standard error for DO in different breed groups and cow

groups

Cow groups

Breed groups

AB75% x NA25%

AB50% x NA50%

AB50% x CHAS50%

AB25% x CHA50% x NA25%
NA100%

Cow group means

2423141762
204.82+5.27"
212.06+14.16™
218.90+10.35™
162.73+3.91"
208.16+5.34"

205.20+11.50™
181.09+2.80"
171.39+9.81"°
184.08+7.20™
148.33+1.63"
178.02+3.48"

223.75+10.54°
192.95+3.03°
191.72+8.68"
201.49+6.39°
155.53+2.15°
174.82+576*

abc

(P<0.01)

(P<0.01)

Overall means

Least square means with different letters within the column are high significantly different.

Least square means with different letters within the row are high significantly different.
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Table 5 Least square means and standard error for GL in different breed groups and cow

groups.

Breed groups

Breed group means

AB75% x NA25%
AB50%xNA50%

AB50% x CHAS50%
AB25% x CHAS50% x NA25%

NA100%

280.54+0.86""
282.37+0.25""
283.15+0.69™"
283.77+0.52"
281.61+0.19°
282.29+0.86"

282.53+0.57%*
282.46+0.13"
282.25+0.48™"
281.97+0.35""
281.85+0.08"
282.23+0.57"

281.59+0.52°
282.42+0.14°
282.70+0.43%
282.87+0.32°
28174+0.10°
282.25+0.10*

Cow group means

°°  |Least square means with different letters within the column are significantly different
(P<0.01)

AB®  Least square means with different lefters within the row are significantly different
(P<0.01)

Overall means

Table 6 Least square means and standard error for Cl in different breed groups and cow

groups

Cow groups

Breed groups

Breed group means

AB75% x NA25% 522.84+17.65" 487.83+11.52* 505.34+10.54°
ABS50% x NAS0% 487.83+5.28™ 463.56+2.80% 475.38+3.04°
ABS50% x CHA50% 495.21+14.18°* 453.64+9.83" 474.42+8.70°

AB25% x CHAS50% x NA25%

NA100%

Cow group means

502.67+10.36™
444.34+3.92°*
490.45+5.36"

466.05+7.21°
430.19+1.63%
460.25+3.50°

484.36+6.41°
437.27+2.15"
465.56+4.43*

(P<0.01)

(P<0.01)

Overall means

Least square means with different letters within the column are high significantly different

Least square means with different lefters within the row are high significantly different
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fnanliuslalindudandsnasauiulseanns 7- 8 16ou (Morrow et al, 1969) @4 Spicer and
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nsAnsasaiiiaguszasdiieUseifiudwdsuteavfeseduaududuroedn
non - esterified faty acid (NEFAs) uasngladludsu AfinadoAiaussaugnisduiug Ao
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(first service conception rate) sINflvANANWUSTEWINNAT NEFAs wazngladiuadnssouy
nsauiug Tulaungnudnlneleadladdivneuuasudeaaaninuiu 69 61 lusune Fouiaia
uwazivan Jantaanys lasfudiecnadond 2 davifounasauay vidwaaen waUsINgIN
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(First service conception rate) $oway 47.62 Fvaswududlalunrsudundniiszduvasnisiia
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Fenrsifinaniewdenudvaudinandanansenude Ay anysaiugiiliduuiunanasausn
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Influence of Negafive energy Balance during
Postpartum on Ferfility in Thai-Holstien Cows

Arun Chankrachang' Kriwan Hongyantrachai

'Saraburi Artificial Insemination and Biotechnology Research Center, Saraburi 18260

Abstract

The aim of this study was to evaluate the effects of the negative energy balance
such as the concenfration of non - esferified fafty acid (NEFAs) and serum glucose on
reproductive performance including days to first service, days open, services per conception,
first service conception rate as well as the relationship between NEFAs and serum glucose and
reproductive performance. The study was performed in 69 Thai Holstein Crossbred dairy cows
at Chaibadarn and Thaluang district in Lopburi province. Blood samples were collected two
fimes at fwo weeks prepartum and two weeks postpartum. Means and standard deviations of
glucose pre and postpartum were 34.90+1.65 mg/dL and 26.17+1.47 mg/dL whereas NEFAs
pre and postpartum were 0.398+0.035 mEg/L and 0.475+0.049 mEg/L. Means and standard
deviations of days fo first service, days open, services per conception, first service conception
rate were 83.86+4.11 days, 106.76+5.66 days, 1.65+0.14 times and 47.62% respectively.
The results showed that at postpartum NEFASs increased significantly (p< 0.05) while glucose
decreased significantly (p< 0.05) compared to those of prepartum. It was concluded that

negative energy balance had effect on prolonging days to first service.

Keywords : Non - esterified fatty acid, Glucose, Fertility, Negative Energy Balance, Cows
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armlianysoiugluudlauy fiaandasevarsanvgaduigmifdelfifiaaugods
ndwAsegigEndeinsasnsgidodlaun anugid1dglsenisnieio witeweay
(Negative energy balance, NEB) lugaundsnann wavmideau wuneds neiisrengldsuansly
wiveldiseswenufisaniadeenisld Fufiaananudowniswdsnuindu saudenisiddsundas
NNASSEIATSEaUEDs luuTtouLazudvasauavglisenewilatiludan1eAfindeau
\39aU (Harrison et al., 1990) szaeiiuilafinnuosnevinsanas Miluiuldvios Fegodedinuings
LavLAaNeINSAUAuDAondwuEvaUlns fandueufisenefiudisecduld ldus Tnalaau
Moty waslusdiu Wevaandaufidownis (Rakkwamsuk et al., 2006) nsdanslafuiiazauly
dlaidevadluiuitliszdu non - esterified fatty acid (NEFAs) Twidenguiu dunaliusilafiiym
msazauvadluiiluguuassuniunisinauesd iludnnae ketosis wazfatty liver sauiaiiuiy
dosiliuarondiAa waswAILENAUILATIEAANISUAY GnRH waslH dvnadasaunisiiuda
(Bufler and Canfield, 1989) wil¥inisanliasausnudsaasaadroenld (Staples et al, 1990)

UATDRSINISWANARARAN (Wathes et al. 2003 and 2007)

ANfivadtaanewdsudaud 2 v ldud nglaa Faduundamdsnundndmsusals
war NEFAs lunswuaifon (Rabiee et al, 1999) ndvvioufvaninnissaniseiulasuinaslu
wilAuuinoulasudIAaeaTaNNEasNS Fean1iendnnuivatlutimdinsen wiintulasund
aguda (Butler, 2006) fuslafifisrensudvusauasinnuanysaigazud lanwwdanudeauuas
annsaiugaléida TnowiladnlugavUsudaudidaneaugavoamdenuiiUseann 6-8 duai
wdanaan (Block et al., 2001; Heuer et al., 2001) lapusilafisrenisliauysnideddszozinaunu
lunsdsuddndanzaugavemdany nsnaaeiasiiieAnydeyavossydunglad uas NEFAs
lunsruaidon Minidadywdsudsavluslaunfidoduisunvasnsseses Yoiia anyd
wazldidunnamdlunisitisefelosiulildudlafiadomindsnudaunendinaen dulzdana
Twilalinduidudamuund Sduvuaufieardn 9 uuiuiedineeiuiy uaraanansEnuse

Use@nBnmn1suas auneasnsiinnugyldsniNenuAsegia
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Tagnuanlneloadlar fsvduasidon duud 87.5 - 9375 wWesifud uilanauaiiguniw
auysal onglugag 3-7 U deduwdilaumvoanuasnsssgosluionia awys las wilavnaue
1gsunsidevguagnisianisindnonadeiu Ao oglulsuSounvuldosnasaiian Tauntuse 2 sy
wiondananisiluda Ao ¥ra91 06.00 - 07.00 u. ludvine 14.00 - 15.00 u. n1shkoIusIu
Tusdiu 16 % Yuar 2 A% laglidudadude Thonmstu 1 Alansu dedSunnuiun 2 Alansu
funlandald dwsvormmsnotvdradou fquisu - suradldudaavu vohau wghgd
wegnmded fwdud aduiuwieiuay 2 o druviadounnsiau-wgeniadlinreudenaemin
Suaz 2 ilo

nsifiudangng

dudegnalaundaiosinuiy 69 @1 aatufinUsedd wawfiudrenadendiazinuan
10 7. fiounsendenaen 2 dUav Juuendsu uwiudelideiesfuanisionsiasedu nglaa
uwar NEFAs duneensidudavesudlauundinasauasnanfionlasindoannonusuasganis
naeduafuresnsuladed lapdwifinaunfoufiianusnuiiesaudsn wndissuanda 61
wilalinduuansensidudavdinisuanion 60 fu was1In1sdaion Aanunaztuiindoya
ANTFAULNINNTAUNUS LA SYUYAADATNHANASIUSN (days to first service) S¥rmAATNWANGA
(days open) INUIATIANANITNAENTISHANARA (service per conception) UAYSRSINASWANAR
ﬁ]’mﬂ’lsmamﬁﬂuﬂ%g\uﬁn (first service conception rate)

NMSAASILIDYA

Aipsziadalagld Regression analysis lawil Independent variable #is széunglad fdu
NEFAs uag Dependent variable Ag 1. Sw%ﬂaamﬁwauﬂ%\uﬁﬂ 2. SEUTARDATNKANAR 3. 91UIU
aSsinanfiudonswanda 4. Snsnsuaufaanniswauiisuasausn Tasusniaseiianzua
waunglad U NEFAs fiflsoAraussaugnan1sduiuiing 4 A1 uazdiasiest Multiple regression
VNATINIDNNGlAA U NEFAs fuiia 4 61 iiegauduiussewinunglag fu NEFAs 4n9edl

Interaction ffuwso kil

NANISNAADNLAZIINTOL

svoungladluisuvosullaunneuuarudsaaaaiadeil Aensunass 2 dUawi dAmaiu

34.9041.65 mg/dL warnduaaen 2 dUanviiidningu 26.1741.47 mg/dL Feanavagnsdituddy

o a | 1 %

(P<0.05) duszdiu NEFAs lugnnouaaen 2 danii dA1mfu 0.398+0.035 mEq/L WALVaN

AAae 2 dUa i feMAiu 0.475£0.049 mEg/L Fuiinfuseaitodndty (P<0.05) deans1eit 1
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uaztayadussouzszuuAuTusTowlAaudldud Smnuiunauasausnrdinaon (Days fo first service)
HAUNNU 83.86+4.11 U 9MUINIUARDAIUINKWANAR (Days open) HAWNIMU 106.76+5.66 Tu
$UINASNTANANSA (Service per conception) RANWAMU 1.65+014 A%y  SESINISHANRAASS
usn (First service conception rate) fdmniiusosay 47.62 G9aMS7 2 LALIINNANISIASIZR

o .

ANuANRuSvsAINgladuar NEFAs wulnldiinuduwus lundaddduadussousszuuauiug
(P>0.05)

A5 NA 1 udavsEEU NEFAs (MEg/L) uavGlucose (mg/dL) Mudsuwavusilauusiuin 69 61

]
v a

05291AsEeUNNauAane 2 dUa (prepartum) Lazviddnase 2 &Ua (postpartum)

N9LARDA NANARDA

means+SD

means+SD

0.398°+0.035 | 0.122-1.588 0.475°+0.049 | 0.096-2.371

NEFAs (mEg/L)

26.17°+1.47

Glucose (mg/dL) 34.90°+1.65

13.40-61.28 7.505-51.812

abc

LANALRASUDNSEEU NEFAsS WAy Glucose S¥MINNILLAYUAIAADANAIINLANAINDEN
itlpdAty (P<0.05)

a ] v o 1 a
A5 A 2 LANANANTIOUEsTUUAURUSYaLA lAuNTiAn Y

ANANSSOULSTUUAUNUG means+SD range ATiungdu®
dudla (67) 69
SnSunduAaLsIUdIAADa (1) 83.86+4.11 52-142 60
FUIVIUAADAIVINNANAG (T1) 106+5.66 56-215 <100
suasainaudia (Asy) 1.65+0.14 1-4 <2.0
Sasinsuandansausn (Soway) 4762 70

ANTILALNE ANIBNAANSSOUESTUUAUNUS lAuL (Herman et al, 1994 uaz Dahl et al.1991)

PNTEWINNTARDA ATUATYDNARATNUTTN AN IzwATWBaUgnUszliulaesesunglad
waz NEFAs lunssudiden (Jim spain, 2005) nsAneniiszaungladlutsuvaailaund 2 dav
NANAADE ARANIINA 2 dUavineunaon sgNltsdndty (P<0.05) d@oanasuiu Rukkwamsuk

(2010) &% Whiuinuailausidnderandsanudsaundsnasalagianizyng 2 dUaviuaenisiviug

nsanavuBNsEaungladlunssudidoninuavasnisiiawdsnudvauludradunasail
Wil lauuiinsiiunisidaudovaewasiudisaalasnisiiuvuiunisaansluiuaniilods
Tusfu (MacNamara, 1986 ;  Rukkwamsuk et al., 1999) dwnaliiiszau NEFAslunszudidon

&£ ¢ o 1 e o a' v 9 9 a
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Tutrensiasqdivlavedlolaled (oocyte) srozusn nglad uAsNEFAs dunsonudnly
Tuveamviadluwoadida(follicular fluid) bedne wazinasdololelyd lagasy (Fernandez et at., 2006)
Tagszauanuidudursengladlunseudidoalurivanine NEB asilananasog1eilieddnuay
fnalasasesaszauanududuvongladluvaavasluoadida (Lopez et al, 2003 ; Martin et
al, 2008) fiwanilisudunisiaduduleves Tololed Hevanvianglaadlfifuundandsay
41w NEFAs lunszuaidonndufivlasnsedeveniida Feaedninlé Cumulus cells @y uae

WoaAldangan1sLasqdiule (Jorritsma et al., 2004; Friggens, 2003; Bossaert et al., 2008)

nsawdsundsnaeaiiv lifansanlifedentaeiau nareifugeitlugsld Boland
et al., 2001; Vanholder et al., 2006) uaziinansznuasn1snIIUvavAaelagLisuLazdINATY
nswaslUsiadiaslsu (Van Knegsel et at., 2007; Vanholder et al., 2006) F9an1zinaninili
Beyuagnlifinisidsunasivgsauasnisinaulutieniswanasausnvdenase wasiuad i
doanwuIadounislunagnieindudenisidvodiseu iildnsdiguowmagnatdrvdenana
(30-40 Hu) uandudnvguanveunisiiauagndniaulugs (Rossi et al, 2008; Huzzey et dl.,
2007) Wwieennu Jackson et al. (2011) uaz LeBlanc et al. (2010) s1841U11 NEB nounasad
ANANTUSTUNISIia endometritis uaz NEB wdvaaoaduiusiunisiiageitlusslduaznisinau
vavnaatag iuuiiand

Tusnounsendsnaoaifiugaingdiddrdequawiasanuauysaiiug wiladnlugouia
WANUBNAU Avnafivisaunisiudaunfuagdmnsinisuaudia (Wathes et al., 2009) 012eWANGIY
Bau zSuiassana 1 devineunase lovennisiuldasasuavssasaniiugeluuinnin
2-3 dUanvi wariivqagedafivsezunn 2 ddavindeaaon (Butler, 2006) Tadnilvagazusudaaumdn
AnrdugaveswacLAUsEINm 6-8 dUaidunasa (Block et al., 2001; Heuer et al., 2001)
V30 mﬁJLﬂusgmnmmwmﬂéfﬂmﬁdauﬁ%nﬁuL%n@:amwﬂnﬁ (Wathes, 2008) Fuszeiinns
g1 Glaldlasuwdseuainansemsifeaws (Grummer et al, 2004) ANUTULSINAESEEY
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2008) Tagundudiudlanislésunisuanasausnliifiu 60 Sundsrana (Dahl et al., 1991) u@?IN
nsAnEIASais I TUNALASILSIMANAREATAIMATY 83.86+4.11 Fudelidunninund udadli
UINIEENa ANHANSENUADIWIBTUNANASILSIAYAReR TedATNalAeNiU Rukkwamsuk
(2010) s7891u37 swSunssatadudanseusniiaindu 72465 Sudedaruinnitung
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7 60-75 Fu vSagIuIUNIY
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anwwandennslunagnudonsunisuaninliinuuassinaufafidios wasdasinisuaniaasy
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lddenaiunisiinan11eNEB (Huzzey et al, 2007) Mmlwilagadsazuuusienie lagdaniiy
NEB anusadanaannnisivasundasazuuusinieveuiladaduisnisildunfigaioliseiiu
ANANAAUDNWANY (Pryce et al., 2001) wardnsoldlunisuseifiuanisznsaans luiuidvay
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Abstract

The objective of this study is to develop new sets of bovine eleven microsatellite
markers; HEL1, HELS, ILSTS00S, INRAO63, INRAOOS, HEL13, BM1818, MM12, CSRME0,
HEL9 and ETH185 for evaluating parentage verification and identity test. The blood samples
from 234 Holstein crossbred cattle (Holstein —Thai native cattle) population in Thailand were
extracted for genotyping by four capillary electrophoresis injections. All markers were highly
polymorphic with a mean number of 12.09 alleles per locus with range of 6-23 alleles. At
the 11 tested loci, a total of 133 alleles were detected. An average observed and expected
heterozygosity was 0.6788 (with range 0.444-0.9020) and 0.7508 (with range 0.610-0.924)
respectively. An average Polymorphic Information Content (PIC) was 0.7122 and values ranged
0.535 - 0.917. The high polymorphic markers were HEL9 (23 alleles, Ho= 0.902, He = 0.924,
PIC = 0.917), BM1818 (15 alleles, Ho = 0.762, He = 0.805, PIC = 0.781) ETH185 (14 dlleles,
Ho= 0.816, He=0.836, PIC = 0.815) and CSRM60 (13 adlleles, Ho= 0.833, He = 0.801, PIC =
0.776) respectively. The results of Combined Exclusion Probability; CEP for parentage testing
was high at 0.999999 (99.99%) and the range of exclusion probability (PE) was 8.86x10-12.
The present study confirms that the new two sets of multiplex for 11 microsatellite markers are

suitable for parentage testing and identification in Thai Holstein Crossbred cattle.

Keywords : Bovine, Parentage test kit, Microsatellite DNA markers
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Introduction

Correct pedigree information and identification are essential for successful improvement
of productivity and cattle breeding program. Misidentification can lead to inaccurafte genetic
evaluation and the structure of selection indexes (Rehout et al., 2006). Cattle parentage analysis,
using blood type showed a high frequency of incorrect paternity in Germany (4-23%)
(Geldermann et al., 1986) Advance molecular fechnology such as Polymerase Chain Reaction
(PCR) development and the discovery of many new DNA markers for example Microsatellite
have been used to solve this limitation. Many microsatellites markers are useful in parentage
analysis because it is due to their highly polymorphisms, simple nucleotide repeats known as
Short Tandem Repeat (STR) (Divine et al., 2010, Lewis Jr., 2010) and distributed throughout
genome. In 2008, The Infternational Society for Animal Genetics (ISAG) recommended 11
microsatellite loci (TGLA227, Bm2113, ETH10, SPS115, TGLA126, TGLA122, INRAO23, ETH225,
BM1824, ETH3, and TGLAS3) as the International Panel of Microsatellites for Cattle Parentage
Testing (ISAG Panel). Other countries developed more microsatellite markers for their caftle
populations. (Carolino et al.,, 2009, Ozkan et al.,, 2009) To increase efficacy in parentage
testing and identification, additional 11 markers (HEL1, HELS, ILSTS005, INRAO63, INRAOOS,
HEL13, BM1818, MM12, CSRME0, HEL9 way ETH185) from ISAG panel using two multiplex

PCR were evaluated.

Materials and Methods

Sample collection and DNA extraction

Genomic DNA from blood samples of 234 Thai Holstein cattle from private farms located
in various regions of Thailand were isolated with AxyPrep Blood Genomic DNA Miniprep Kit

and kept at 40C. DNA yield was checked with Agarose Gel Electrophoresis.
Multiplex PCR and Genotype determination.

Eleven microsatellites used in this study as recommended by the International Society
for Animal Genetics (ISAG Conference, 2008) for cattle paternity testing were divided into 2
sets. The first multiplex set has 6 primers and another has 5 primers. All primers were labeled
with fluorescence dye (Table 1). DNA samples were amplified using 1X PCR buffer, 3 mM MgCl,
200 M dNTP, 0.1 uM primers and 1U Platinum Tag (InvitrogenTM) The cycling reactions were
performed in a programmable MJ Mini Personal Thermalcycler with an initial denaturation for 10
min at 950C followed by the thermal cycles as follows: denaturation step at 950C for 45 s,

annealing step: the first multiplex group at 570C and the second multiplex group at 620C
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for 45s, and an elongation step at 720C for 1 min. The reaction was completed with a final

elongation step at 720C for 60 min. PCR products were checked with Gel Electrophoresis

(2% agarose gel), and stained with ethidium bromide and took a picture with UV light of Gel

Documentation. The fluorescent labeled PCR products were submifted fo fragments analysis by

four capillary electrophoresis, with an automated sequencer (3130 Genetic Analyzer: Applied

Biosystem) using the GeneScanTM-500 ROXTM Size Standard (Applied Biosystem), according

to the manufacturer specifications. Results were read and interpreted using GeneScan®

and GeneMapper software respectively.

Table 1 Composition of two multiplexes for the new bovine microsatellite loci examined

Multiplex

1 HELA
(FAM)
HEL13
(FAM)
HELS5
(VIC)
MM12
(VIC)

INRAO63
(PET)

INRAOOS
(FAM)

2 CSRM60
(PET)
HEL9
(NED)

ILSTS005
(NED)
BM1818
(FAM)
ETH 185
(FAM)

Allelic

range (bp)

98-118

177197

151-181

107-133

175-188

137-143

93-111

143171

181-193

252-272

220-238

Primer Sequence
(5-3)

F- CAACAGCTATTTAACAAGGA
R- AGGCTACAGTCCATGGGATT
F- TAAGGACTTGAGATAAGGAG
R- CCATCTACCTCCATCTTAAC
F- GCAGGATCACTTGTTAGGGA
R- AGACGTTAGTGTACATTAAC
F- CAAGAGAGGTGTTTCAATCT
R- ATCGACTCTGGGGATGATGT
F- ATTTGCACAAGCTAAATCTAACC
R- AAACCACAGAAATGCTTGGAAG
F- CAATCTGCATGAAGTATAAATAT
R- CTTCGAGCATACCCTACACC
F- AAGATGTGATCCAAGAGAGAGGCA
R- AGGACCAGATCGTGAAAGGCATAG
F- CCCATTCAGTCTTCAGAGGT
R- CACATCCATGTTCTCACCAC
F- GGAAGCAATGAAATCTATAGCC
R- TGTTCTGTGAGTTTCTAAGC
F- AGCTGGGAATATAACCAAAGG
R- AGTGCTTTCAAGGTCCATGC
F- TGCATGGACAGAGCAGCCTGGC
R- GCACCCCAACGAAAGCTCCCAG

Reference

(chromosome)

Kaukinen and Varvio 1993
(15)
Kaukinen and Varvio 1993
(11)
Kaukinen and Varvio 1993
(21)

Mommens and Coppieters 1994 (9)

Vaiman et al. 1994

(18)

Vaiman ef al. 1992

(12)

Moore ef al. 1994

(10)

Kaukinen and Varvio 1993
(8)

Brezinsky et al. 1993
(10)

Bishop et al. 1994

(23)

Steffen, P. ef al. 1993 (17)
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Data analysis

Standard statistical procedures were used to assess the informativeness of selected
microsatellite markers. The number of alleles (N), Heterozygosity (Ho, He), Polymorphism
Information Content (PIC) according to Hardy Weinberg equilibrium, (Bostein et al., 1980). The
Combined Exclusion Probability (CEP) and the Probability of Exclusion (PE) was defined for
two cases (Jamison and Taylor, 1997) and the probability of Identity (Pl) was calculated for each
microsatellite marker. All were determined by the CERVUS 3.0 software (Kalinowski et al.,

2007)

Results

From Table 1, according fo ABI PRISM Genetic Analyzer 3130 (Applied Biosystems),
genotyping data were analyzed with GeneMapper® version 3.0 software (Applied Biosystems),
and were sized due to GeneScan™ 500 ROX™ Size Standard, an internal lane size standard
developed for the use with the Applied Biosystems fluorescence-based DNA. Eleven new 11

microsatellite markers were evaluated for their use in parentage analysis.

The results are presented in Table 2. Among the 11 microsatellite sequences, an
amplification product was obtained for 11 loci. All are effective in parentage testing and pedigree
verification depending on polymorphism (number of alleles), and their relative population
frequencies (Taylor, 1997). In the studied group of 234 cattle (N), the alleles per locus (K) ranged
from 6 to 23. The mean K per locus was 12.09 and the total number of alleles was 133. The
allele frequency per locus was shown. Ho had an average value at 0.6788 with range from
0.444 to 0.902 and He had values an average value at 0.7508 with range from 0.610 to 0.924.
PIC values ranged from 0.535 to 0.917 with the mean value of 0.712 (Table 2).
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Table 1 Composition of two mulfiplexes for the new bovine microsatellite loci examined

HEL1 (D15S10)* (0.006 - 0.386) | 0.662 0742 | 0704
INRAOOS (D9S1)*** 6 234 (0.002 - 0.352) | 0.641 0737 | 0.689
HEL13 (D11S15) 8 234 (0.004 - 0.376) | 0.637 0.610 | 0.535
ETH185 (D1731) 14 234 (0.002 - 0.284) | 0.816 0.836 | 0.815
BM1818 (D23S21) 15 231 (0.002 - 0.342) | 0762 0.805 | 0781
MM12 (D9S20)* 11 234 (0.002 - 0.342) | 0.564 0.653 | 0.594
HELS (D21S15) 13 234 (0.002 - 0.451) | 0.611 0.693 | 0.645
HEL9 (D8S4) 23 234 (0.002 - 0.147) | 0.902 0.924 | 0917
ILSTS005 (D10S25)*** 9 124 (0.009 - 0.459) | 0.444 0711 | 0.670
CSRME0 (D10S5) 13 233 (0.004 - 0.347) | 0.833 0.801 | 0776
INRAOG3 (D18S5)*** 9 232 (0.002 - 0.375) | 0.595 0748 | 0707
Mean 12.09 0.6788 | 07508 | 0712

K Alleles per locus, N-number of individuals, Allele Freq — Allele frequency,
Ho - observed Heterozygosity,

He Expected Heterozygosity PIC — Polymorphism Information Content.

*, Rk were results of chi square test.

High number of alleles, Heterozygosity and PIC values were observed for HELS, ETH185,
CSRM60, BM1818 and HEL1. In addition, those are the most informative markers among
tested loci in this study. The results of the chi square test of goodness-of-fit revealed that the
population was in Hardy- Weinberg Equilibrium (HWE) proportions for six microsatellite loci
(HEL13, ETH185, BM1818, HELS, HEL9 and CSRM60). The remaining five Loci (HEL1, INRAOOS,
MM12, ILSTS005 and INRAOG3) showed significant from HWE. It might be aftributed to

selection, mutation, genetic drift and null allele (not amplifying alleles).
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Table 3 The combined exclusion probability and multi locus probability of identity estimation of

two marker sets (commercial and developed marker set)

Combined exclusion probability
probability Pl

= =
2

1

11 marker 0.9999999 0.999821 214 x 10" 772 x 10°

(StockMarks® kit)

11 new marker kit 0.999999 0.97900 8.86 x 107 5.418 x 10°

PE1 Probability of exclusion (both parents known), PE2- Probability of exclusion (only one
parent known),

Pl Average probability of two individuals have identical genotype, PI-Sib = Average probability
of two full siblings has idenfical genotypes.

The two sets of 11 markers in this study had similar exclusion probabilities and
probability of Identity (PI) to the commercially available StockMarks® kit. (Applied Biosystems)
(Showed in Table 3) By comparing with the results using other 11 microsatellite loci: TGLA227,
Bm2113, ETH10, SPS115, TGLA126, TGLA122, INRAO23, ETH225, BM1824, ETH3, and TGLAS3
(the “StockMarks for Cattle ® Bovine Genotyping Kit” (Applied Biosystems Inc., Foster City,
CA) (in Figure 1)

Figure 1 Parentage testing using fragments analysis by 4 capillary electrophoresis, with an
automated sequencer (3130 Genetic Analyzer: Applied Biosystems) using the GeneScan'-500

ROX™ Size Standard (Applied Biosystem)
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Discussion

The commercial “StockMarks for Cattle ® Bovine Genotyping Kit” has 11 microsatellite
loci: TGLAZ27, Bm2113, ETH10, SPS115, TGLA126, TGLA122, INRAOZ23, ETHZ225, BM1824,
ETH3, and TGLAS53 that has been already approved for their accuracy. This study tried to
develop more marker sets of microsatellite loci and had spent time finding optimal conditions
in multiplex PCR using the other 11 new microsatellites markers also recommended by ISAG.
Two sets of multiplex PCR have the optimal conditions as mention above. Every 11 microsatel-
lites HEL1, HELS5, ILSTS005, INRAO63, INRAOOS, HEL13, BM1818, MM12, CSRM60, HEL9
and ETH185 can amplify DNA fragment at 11 loci and showed similar PE and Pl in parentage
testing as using the “StockMarks for Cattle ® Bovine Genotyping Kit” (Figure3 and Table3).
Theoretically, the PIC values should be higher than 0.5. In this study, the mean PIC value for all
loci was found to be 0.712 and ranged from 0.535 (HEL13) to 0.917 (HEL9) similar to Zhang,
et al., (2010), Rehout, et al., (2006) and Ozken, et al., (2009).

The high genetic variability of markers indicated their high effectiveness for parentage
testing. The combined exclusion probability (CEP) is a measure of ability of markers to identify
genetic paternity and exclude all suspected candidates. The probability of exclusions is shown
in Table3. F’E1 estimated the probability of exclusion of a parent when genotypes of the offspring
and two parents are known. F’E2 estimated the probability of exclusion of parentage test
when genotypes of offspring and only one parent was known, Pl — Average probability of two
individuals have identical genotype, PI-Sib = Average probability of two full siblings has identical
genotypes. In this study F’E1 were 0.999999 for both the commercial kit and new two sets
of 11 microsatellite kits. PE_ of the commercial kit valued 0.999821 and was 0.97900 for new
two sets of 11 microsatellite kits. Pl and Pl-sib estimations were high (2.14x10™", 7.72x10°
and 8.86x10™, 5.48x10™ respectively) in both commercial StockMarks and new 11 marker kits.
Pl indicated high effectiveness in parentage analysis. All PE1 PEZ, Pl and Pl-sib were similar

fo Zhang, et. Al., (2010).

In conclusion, this study developed a new convenient and efficient two set multiplex
PCR (6 and 5 microsatellite markers) for routine identification and parentage testing in cattle
population. By using both commercial StockMarks and new set kit of 11 microsatellite markers

can be useful and increase the accuracy in pedigree and parentage analysis.
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Abstract

The objective of this study was to determine frequency of a single nucleotide
polymorphism (SNP) in the leptin promoter region (leptin5) and examine associations of
ultrasound and carcass quality fraits. Sixty-six DNA samples from 50% Angus x Thai-native
crossbred beef were analyzed allele and genotype frequency of a SNP of leptin gene at the
promoter region (g528C>T, AB0O70368) by TagMan probe real-fime PCR. Frequency of allele
C was 0.79 and 0.69 as well as allele T was 0.21 and 0.31 in the male and female animals,
respectively. The genotype frequency of CC, CT and TT was 0.63, 0.33 and 0.04, as well
as 0.47, 0.43 and 0.10 in male and female animals, respectively. The genotype frequency of
the leptin5 SNP were distributed according to Hardy-Weinberg equilibrium proportions in the
male animals. The carcass quality traits of rump fat (RF) from ultrasound measurement was
significantly higher in female (7.54+1.16 mm) than male (3.91£1.53 mm) animals (p<0.05).
In contrast, inframuscular fat (IMF) in male animals (3.56£0.24 %) was significantly higher
than female (2.29+£0.01 %) animals (p<0.01). The least square mean of dependent variable of
carcass quality traits included rib eye area (REA), back fat (BF), beef marbling standard score
(BMS; 0-9) and Warner-Bratzler Shear Force (WBSF) was 62.24 cm2, 7.08 (mm), 2.28 and
14.63 kg respectively. The result showed that no effect of sex on REA (R°=0.25, p=0.827) and
WBSF (R°=0.675, p=0.145) but it had significantly effect on BF (R°=0.92, p=0.021) and BMS
(R°=0.92, p=0.012). The BMS of the carcasses was significantly effected on duration of fattening
(p<0.05), final weight (p<0.05) and leptinS genotype (p<0.01). Interestingly, the WBSF of rib eye
steak muscle was significantly effected on leptin5 genotype (p=0.035). The effects of leptin5
genotype were only found significantly on BMS and WBSF. The animals carried CT genotype
had significantly higher BMS (3.42+0.47; 1.14+0.43) and lower WBSF (2.97+4.42; 14.86+1.91)
than animals carried CC leptin5 genotype, respectively (p<0.05). The results concluded that
the SNP in bovine leptin5 gene had highly significant association with beef marbling standard

score and also associafion with meat tenderness.

Keywords : Angus x Thai-native 50%, Beef, Carcass quality traits, Genotype, Leptin, SNP
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Introduction

Leptin is a 16-kDa protfein that is synthesized by adipose tfissue and is involved in
regulation of feed intake, energy balance, fertility, and immune functions (Fruhbeck et al., 1998).
Lepfin binds to a receptor mainly localized on neuropeptide Y-neurons, which results in a
reduction of feed infake and an increase of energy expenditure. Neuropeptide Y is also involved
in the control of reproductive function (Magni et al., 2000). Although poly-morphisms in the bovine
leptin gene have been described (Pomp et al., 1997; Haegeman et al., 2000) and an association
with fat deposition in beef cattle was reported (Fitzsimmons et al., 1998). These physiological
properties support leptin as a strong candidate gene for evaluation of genetic polymorphisms

that could affect carcass fat content in caftle.

Polymorphisms in the bovine lepfin promoter had been reported by Nkrumah et al. (2005).
The study indicated that Bos taurus x Bos faurus crossbred cattle with the TT genotype at
nucleotide position 528 according to GenBank accession No. AB070368 show 48 and 39%
increases highly significant in serum leptin concentration, 39 and 31% increases in backfat
thickness and 13 and 9% increase significant in marbling score, compared with CC or CT
genotypes, respectively. Association studies of SNP in the bovine leptin promoter with carcass

quality traits have not been reported yet in Angus x Thai — nafive 50% crossbred beef cattle.

The objective of this study was to determine frequency of a single nucleotide polymorphism
(SNP) in the leptin promoter region (leptin5) and examine associations of ultrasound and

carcass quality traits in Angus x Thai — native 50% crossbred beef cattle.

Material and Methods

Experimental animals

Sixty-six 50% Angus x Thai native crossbred beef from the project of a high quality
Thai-Black beef production under the Bureau of Biotechnology in Livestock Production (BBLP),
Department of Livestock Development (DLD) were used in this study. Eleven castrated male
at average 1.71+0.08 yr of age with 294.36+11.32 kg and 10 female at average 1.66+0.07 yr of
age with 295.10+15.37 kg were used in experiment of carcass quality traits. The male were
fed with stems and sweet corn pulps by-product of sweet corn can. Fourteen percent protein
of commercial concentrated feed were added daily at 4 kg per animal. The female animals were

fed with 14 % protein of total mix ration (TMR) including concentrated and dry Pangola hays.
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DNA samples

Blood samples of each animal were collected from the jugular vein into 6 ml of EDTA
fube. The blood samples were kept in ice box and submitted fo our laboratory. Two hundred ml
of each blood sample was extracted genomic DNA by commercial kit (AxyPrep Blood Genomic
DNA Miniprep kit : Axygen Bio science; USA). Frozen semen samples of Angus bull were
extracted DNA by the standard phenol: chloroform method (Sambrook et al. 1989). Twenty
nanogram of the DNA samples were prepared for detecting a single nucleotide polymorphism

(SNP) in the promoter region of bovine leptin (leptin5) gene.
SNP detection and genotyping

A SNP of leptin5 gene at the bovine leptin promoter according to GenBank acces-
sion AB0O70368 (g528 C>T) was amplified by primer and specific probes. The forward primer:
5’-aggtgcccagggactca-3, the reverse primer: 5-caacaaaggccgtgtgaca-3' and two ABI TagMan
fluorogenic probes: Probe 1, 5’-caagctctagagectGtgt-3‘and Probe 2, 5-aagctctagagectAtgt-3° were
designed according to Nkrumah et al. (2005). The probe 1 and 2 were tagged with VIC and
FAM fluorescent dyes which showed green and blue color of amplification curve in a result of
analysis by StepOnePlus software (StepOnePlus, ABI, USA). A specific match of the probe
sequence to the target sequence will result in amplification, during which cleavage and release
of the reporter dye occurs. Fluorescent signal for one or two dyes indicated homozygosity or

heterozygosity for a particular allele of the SNP.
Ultrasound for carcass quality traits

At termination of the experiment, the animal's weight were recorded. Mean+SE (n)
values of male and female animals were average 2.5+0.1 and 2.1+1.3 yr of age with live weight
of 425.4+177 and 400.9+22.1 kg. Economic important traits for carcass quality including, rib
eye area (REA) of Longissimus dorsi muscle (cm?), back fat (BF) thickness (mm), lump fat
(LF) thickness (mm) and percentage of intramuscular fat (%IMF) were measured at the 12"
and 13" rib interface. The ultrasound measurement was done before submitting to slaughter by
real-time ultrasound (Aloka, Japan) with a 17 cm, 3.5 MHz linear array fransducer. The data

were analyzed by Image Analysis Software (Designer Genes Technologies, Inc., USA).
Carcass examination

In each carcass, rib eye area muscle between the 10™ to 13" rib were cut and submitted
to our laboratory for 14 d of ageing. One half of the REA muscle samples were cut into 250-300
g of rib eye steak for REA, back fat thickness and beef marbling score (BMS) measurement
(0-9) using Australian” score card. The other half of the carcasses were deboned and cut 3 x

2 x 5 cm of longitudinal Longissimus dorsi muscle for submitting to measure \Warner-Bratzler
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Shear Force (WBSF) using the machine of Instron Model 1011 (Instron Corporation, USA ) at
the Chiang Mai's meat laboratory under the DLD.

Statistical analyses

The genotype and allele frequencies of each polymorphism were examined for devia-
fions from Hardy-Weinberg equilibrium (HWE) within both Angus x Thai nafive 50% crossbred
and Angus bull by X° test with statistic on 1 df. The carcass quality traits between the
experimental male and female animals as well as genotypes of leptinS gene were compared
by PROC MEANS (least squares means = standard error). Co-variable data eg. final weight,

duration of faftening were also calculated using the GLM procedure of SAS manual.

Results and Discussion
SNP genotype and allele frequencies

Expected genotype and allele frequencies of leptin5 gene in male and female Angus x
Thai-native50% crossbred beef was shown in Table 1. The results of the X2 test of goodness-
of-fit revealed that the male animals was in Hardy-Weinberg equilibrium (HWE) proportions
(p=0.784). But the female animals showed significant departure from HWE proportions (p=0.048)
which might be to systemic selection force in the population. However, inbreeding coefficient
(F) were negative F values (F<0) in both male and female animals indicating the absence of
inbreeding at this gene. In contrast, the result of X° test of goodness-of fit in Angus 100%
bull was in HWE proportions (p=0.166) and F value was below zero indicating outbreeding in
these bulls. The frequency of the T allele of leptin5 gene was 0.21 and 0.31 in male and female
Angus x Thai native 50% crossbred beef, respectively. The frequency of the T allele was 0.40
in Angus 100% bull which was higher than the Angus x Thai native 50% crossbred cattle.
The frequency of the T allele of lepfin5 gene of the animals in this study was nearly similar
fo experimental animals in a sfudy of Nkrumah et al. (2005). The T allele frequency (0.11-0.26)

was significant different among crossbred lines using Angus, Herford and Charolais sires.

The overall average and standard errors for the traits tested are in Table 2. Ultrasound
rump fat showed significant different (p=0.028) among the male and female animals. Ultrasound
intramuscular fat (IMF,%) was highly significant different (p=0.001) among the male (3.56+0.24)
and female (2.29+0.01) animals. Carcass back fat thickness was significant (p=0.021)
different among the male (3.83+2.01) and the female (13.58+2.06) animals. Carcass beef
marbling score (BMS 0-9) was also significant (p=0.012) different among the male (2.74+0.18)
and the female (0.84+0.21) animals. In addition, duration of fatfening and final weight of the

animals was significantly (p=0.010 and p=0.023) associated with BMS as shown in table 3.
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SNP genotype effects

The leptin5 genotype was highly significant (p=0.005) associated with BMS and was
significantly (p=0.035) associated with WBSF as presented in Table 3. The effects of leptin5
genotype on the carcass quality traits analyzed are shown in Table 4. The /leptin5 genotype
was not associated with ultrasound and carcass REA, BF, RF and IMF. The BMS differed
(p<0.05) among genotypes and was higher for animals with genotype CT (3.42+0.47) than for
animals with genotype CC (1.14+£0.43). The sample size of animal with genotype TT was too
small for statfistic comparison in this study. However, animals inheriting with genotype TT had
highly significantly higher ultrasound BF and BMS (p=0.01) compared with genofype CT or CC
(Nkrumah et al., 2005). Interestingly, animals with CT genotype (2.97+4.42 kg) had significant
(p<0.05) lower WBSF compared with genotype CC (14.86+1.91 kg). The sample size of
animal with genotype TT was ftoo small for statistic comparison in this study. In present study
indicated that SNP genotypic effect of leptin5 gene was indirectly influenced on WBSF due to
effect of leptin5 genotype on BMS. In addition, the mean value of BMS was slightly associated
(r = -0.32) with WBSF value, those were similarly fo the study of (Bertrand et al., 2001). It
indicated that greater marbling is slightly associated with greater meat tenderness. The results
represent the initial associations of leptin5 genotypes with carcass quality traits and further
efforts are required fo validate these findings in other animal populations before their application

in marker-assisted selection.
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Table 1 Expected genotype and allele frequency of the SNP leptinS gene derived from Hardy-
Weinberg equilibrium calculation in 50% Angus x Thai native (TN) crossbred beef and Black

Angus bull

Tests for deviation from Hardy-Weinberg equilibrium

Frequency of

Exp. Genotype Allele

ENEI RIS RN NN

Angus x TN50%

-Male 29 0.63 | 0.33 | 0.04 | 079 0.21 0.07 0.784 -0.050
-Female 37 0.47 | 0.43 | 0.10 0.69 | 0.31 3.90* | 0.048* | -0.324
Angus 100% 10 036 | 0.48 | 016 | 060 | 0.40 | 0.28 0.166 0.166

X°  chi-square, P = Pearson’'s goodness of fit chi-square, F = Inbreeding coefficient, *p<0.05
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Table 2 Least squares means+SE showing the effect of sex on muscle quality traits of male

and female 50% Angus x Thai native crossbred beef

Carcass quality fraits

Ultrasound (n=30) 8 22

Rib eye are (cm?2) 79.15+6.4 73.59+4.87 0.388
Rib eye area (cm2/100 kg BW) 19.09+1.81 18.36+1.37 0.682
Back fat (mm) 3.17+1.21 5.35+1.21 0.085
Rump fat (mm) 3.91+1.53 7.54+1.16 0.028*
Inframuscular fat (IMF, %) 3.56+0.24 2.29+0.01 0.001**
Carcass (n=26) 8 18

Rib eye area (cm2) 67.28+12.81 70.54+9.83 0.818
Rib eye area (cm2/100 kg BW) 16.40+£3.27 17.32+2.51 0.767
Back fat (mm) 3.83+2.01 13.58+2.06 0.021*
Beef marbling standard score (0-9) 2.74+0.18 0.84+0.21 0.012*

*p<0.05, **p<0.01

Table 3 Probability of dependent variable of carcass quality traits associated with co-variable

dafa in 50% Angus x native crossbred beef

Dependent variable of carcass quality traits

REA REA/100 Back fat  BMS  WBSF
Mean 62.24 15.26 7.08 2.28 14.63
R? 0.254 0.287 0.922 0732 0.675
Probability (P)

Sex 0.827 0.767 0.021* 0.012* 0.145
Duration of fattening 0.287 0.322 0.062 0.010* 0.453
Final weight 0.927 0.214 0.817 0.023* 0.089
Leptin5 genotype 0.904 0.904 0.859 0.005** 0.035*

*p<0.05, **p<0.01
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Table 4 Mean+SE values of carcass quality traits of the animals carried CC, CT and TT geno-

fype of the lepfin5 gene

Carcass quality traits

Ultrasound (n=30)

Rib eye area (cm?)

Rib eye area (cm’/100 kg BW)
Back fat thickness (mm)

Rump fat (mm)

Inframuscular fat (%)

Carcass (n)

Rib eye area (cm?)

Rib eye area (cm’/100 kg BW)
Back fat thickness (mm)

Beef marbling score (0-9)

Warner-Bratzler Shear Force (kg)

Leptin5 genotype

71.57+4.29
18.74+2.73
5.20+0.85
5.66+1.08
2.93+0.23
10
69.59+9.91
16.99+2.53
8.22+1.34
1.14+0.43°
14.86+1.91*

CT

15
75.85+5.01
18.42+1.01
4.59+0.94
6.72+1.19
2.94+0.26
15
64.92+10.85
15.68+2.77
9.44+2.15
3.42+0.47°
2.97+4.42*

TT

1
81.69+9.88
19.02+2.07

2.97+1.86
4.80+2.35
2.91+0.49

1
72.23+17.62
17.58+4.49

8.54+2.64
0.81+0.77°
nd

a, b

letter differ (p<0.05), *p < 0.05, nd = not done

Within the carcass quality traits in a column, genotypes without a common superscript
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Abstract

The objective of this study was to determine frequency and association of SNP genotype
in calpain (CAPNT1) and calpastatin (CAST) gene with meat tenderness. Sixty-six DNA
samples from 50% Angus x Thai-Native crossbred beef were analyzed two single nucleotide
polymorphisms (SNPs) and SNP genotype frequency of CAPN1 and CAST gene by CAPN1
4751 and CAST-T1 markers via TagMan probe real-time PCR. Frequency of allele C and T in
CAPNT1 gene was 0.55 and 0.45 as well as 0.42 and 0.58 in male (n=29) and female (n=37)
animals, respectively. The SNP genotype frequencies of CC, CT and TT in CAPN1 gene was
0.30, 0.49 and 0.21, as well as 0.17, 0.49 and 0.34 in male and in female animals, respectively.
Allele frequency of G and A in CAST gene was 0.28 and 0.72 as well as 0.20 and 0.80 in
male and female animals, respectively. The SNP genotype frequency of CAST gene, including
GG, AG and AA was 0.07, 0.37 and 0.56 in male, as well as 0.04, 0.30 and 0.66 in female
animals, respectively. The SNP genotype frequency of the CAPNT and CAST genes were not
and were disfributed according to Hardy-Weinberg equilibrium proportions, respectively. Meat
tenderness of rib-eye steak muscles was measured by Warner-Bratzler Shear Force (WBSF)
at 14 d postmortem ageing from 11 male and 9 female of 50% Angus x Thai-Native crossbred
beef. The WBSF values were 5.96+3.36 and 11.87 + 2.83 kg in male and female animals,
respectively. It revealed that the rib eye steak muscle of male animal had no significantly
(p >0.05) more tender than those of female animals. Moreover, the WBSF values were 11.53+1.95
and 6.31£4.17 in animals carried CT and TT genotype of CAPN1 gene (p=0.241). In addition,
the WBSF values were 9.5+3.41, 8.15+£3.97 and 9.05£3.51 in animals carried AA, AG and GG
genotype of CAST gene (p=0.751-0.922). It was concluded that there was no significant effect
of the SNP genotype of CAPNT and CAST genes on meat tenderness in this study.

Keywords : Angus x Thai-native 50%, Beef, y-Calpain, Calpastatin, Gene, Meat tenderness
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Introduction

Meat tenderness is a critical trait in determining consumer satisfaction, and there
has been significant inferest in genetic selection fo decrease problems with meat tenderness
variation. However, the problem of variability in meat tenderness has not diminished, in part
because of an inability to accurately select for increased tenderness. Identification of genetic
markers for meat tenderness variation would provide some selection criteria fo facilitate ge-
netic improvement in this trait. Previous study identified a QTL influencing meat tenderness on
chromosome 29 (Casas et al., 2000). Subsequently, the bovine calcium-activated neutral protease
(CAPN1) gene, encoding the protease-calpain, was mapped to the QTL interval (Smith et al.,
2000). This protease seems to be the primary enzyme in postmortem tenderization (Koohmaraie,
1996), suggesting from both positional and functional standpoints that variation in the gene
seqguence might be associated with meat tenderness in cattle. Sequencing the bovine CAPN1
gene in a multibreed panel of caftle identified >150 sequence variations spread along >11,000
bp. Two single-nucleotide polymorphisms (SNP) predict variation in the protein sequence of the

protease (Page et al., 2002).

The physiological change in muscle structure during the postmortem period is complex
(Koohmaraie, 1994). The calpain/calpastatin system is an endogenous, calcium-dependent
proteinase system, theorized to mediate the proteolysis of key myofibrillar proteins during
postmortem storage of carcass and cuts of meat at refrigerated temperatures (Koohmaraie et
al., 1995b). Calpain is responsible for the breakdown of myofibrillar proteins, which are closely
related to meat tenderness (Wheeler and Koohmaraie, 1994). Calpastatin (CAST) inhibits calpain
activity and, therefore, regulates postmortem proteolysis. Increased postmortem CAST activity
has been correlated with reduced meat tenderness (e.g., Koohmaraie et al., 1995a; Pringle et
al.,, 1997). The CAST gene, mapped to BTA 7 (Bishop et al., 1993), is considered a candidate
gene for beef tenderness. More recently, genetfic tests for meat tenderness in beef, which
utilize genetic polymorphisms in the CAPN1 and/or CAST genes, have been made available
by private companies. Examples are the IGENITY TenderGENE test (Merial Ltd., Aflanta, GA)
and the Gene- STAR Tenderness 2 test (Genetfic Solutions Pty. Ltd., Albion, Australia). The
objective of this study was fo assess the association of two SNPs in the CAPN1 and CAST

gene with meat tenderness in Angus x Thai-native 50% crossbred beef cattle.
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Materials and Methods

Experimental animals

Sixty-six 50% Angus x Thai native crossbred beef from the project of a high quality
Thai-Black beef production under the Bureau of Biotechnology in Livestock Production (BBLP),
Department of Livestock Development (DLD) were used in this study. Eleven castrated male
at average 1.71+0.08 yr of age with 294.36+11.32 kg and 10 female at average 1.66+0.07 yr of
age with 295.10+15.37 kg were used in experiment of carcass quality traits. The male were
fed with stems and sweet corn pulps by-product of sweet corn can. Fourteen percent protein
of commercial concentrated feed were added daily at 4 kg per animal. The female animals were

fed with 14 % protein of total mix ration (TMR) including concentrated and dry Pangola hays.
DNA samples

Blood samples of each animal were collected from the jugular vein into 6 ml of EDTA
fube. The blood samples were kept in ice box and submitted fo our laboratory. Two hundred ml
of each blood sample was extracted genomic DNA by commercial kit (AxyPrep Blood Ge-
nomic DNA Miniprep kit : Axygen Bio science; USA). Frozen semen samples of Angus bull
were extracted DNA by phenol: chloroform method (Sambrook et al. 1989). Twenty nanogram

of the DNA samples were prepared for detecting two SNPs in the CAPN1 and CAST gene.
SNP detection and genotyping

A SNP of CAPN1 gene, namely CAPN1 4751, at the nucleotide 6545 according to GenBank
accession AF248054 (g6545 C>T) was amplified by primer and specific probes. The forward
primer: 5-tggcatcctccecttgact-3°, the reverse primer: 5-ccccegtcacttgacaca-3" and two ABI Tag-
Man fluorogenic probes: Probe 1, 5-cgcctcGgttitc-3'and Probe 2, 5™-cgcctcAgtittc-3” were designed
according to White et al. (2005). A SNP of CAST gene, namely CAST-T1, at the nucleotide
2959 according to GenBank accession AF159246 (g2959 A>G) was also amplified by primer
and specific probes. The forward primer: 5-ctcacgtgttcttcagtgttctg-3’, the reverse primer: 5-caac-
ccaaagaaaca tcaaacacagt-3° and two ABI TagMan fluorogenic probes: Probe 1, 5-cctttcctcttA-

gacttgt-3’, Probe 2: 5-ctttcctcttGgacttgt-3 were design according to Barendse (2002).

Real-time polymerase chain reaction (PCR) mixture contained 20 ng (1 pl) of DNA
sample template, 5 pl of TagMan Genotyping Master Mix (2x), 0.5 ul of TagMan genotyping
assay mix (20x) and 3.5 pl of DNase-free, RNAse free water. Real-time PCR was performed
in the thermal cycler machine (StepOnePlus, ABI, USA). PCR reaction was activated AmpliTag
Gold enzyme at 95 °C for 10 min, then thermal cycle of 40 cycles included denaturation at

95 °C for 15 s and annealing at 60 °C for 1 min. The probe 1 and 2 were tagged with VIC and
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FAM fluorescent dyes which showed green and blue color of amplification curve in a result of
analysis by StepOnePlus software (StepOnePlus, ABI, USA). A specific match of the probe
sequence to the target sequence will result in amplification, during which cleavage and release
of the reporter dye occurs. Fluorescent signal for one or two dyes indicated homozygosity or

heterozygosity for a particular allele of the SNP.
Carcass examination

In each carcass, rib eye area (REA) muscle between the 10" to 13" rib were cut and
submitted to our laboratory for 14 d of ageing. One half of the REA muscle samples were cut
info 250-300 g of rib eye steak for REA, back fat thickness and beef marbling score (BMS)
measurement (0-9) using Australian” score card. The other half of the carcasses were deboned
and cut info 3 x 2 x 5 cm of longitudinal Longissimus dorsi muscle for submitting to measure
Warner-Bratzler Shear Force (WBSF) using the machine of Instron Model 1011 (Instron Cor-
poration, USA ) at the Chiang Mai’s meat laboratory under the DLD.

Statistical analyses

Gene-marker frequencies for Angus x Thai native 50% crossbred beef with CAPN1
and CAST gene marker were estimated using the genotype data. Test of deviation from Hardy-
Weinberg equilibrium (HWE) was performed and tested against their expectations using the
chi-squared test with statistic on 1 df. All analyses of carcass quality traits were performed
using the GLM procedure of SAS manual. The carcass quality traits between the experimental
male and female animals as well as genotypes of CAPNT1 and CAST genes were compared

by PROC MEANS.

Results and Discussion

Expected genotype and allele frequencies of CAPNT gene in male and female Angus x
Thai-native crossbred beef was shown in Table 1. The results of the X° test of goodness-of-fit
revealed that the male and female showed significant deparfure from HWE which might be fo
systemic selection force in the population. However, inbreeding coefficient (F) were negative
F values (F<0) indicafing the absence of inbreeding at this gene. In contrast, this study the
result of X2 test of goodness-of fit in Angus 100% bull was in HWE and F value was below
zero indicating outbreeding in these bulls. Favorable allele C frequency of CAPNT gene (0.47)
had been reported in red Angus (Van Eenennaam et al. 2007) which similarly value (0.42-0.55)

in the male and female animals and lower value (0.60) than Black Angus in this studu.
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Expected genotype and allele frequencies of CAST gene in male and female Angus X
Thai-native crossbred beef was shown in Table 1. The results of the X° test of goodness-of-fit
revealed that the male and female was in HWE and F values were negative (F<0) indicating
the absence of inbreeding at this gene similar to Angus 100% bull. Favorable allele A frequency
of CAST gene (0.89) had been reported in Angus (Van Eenennaam et al. 2007) which was
higher value (0.72-0.80) than in the male and female animals and lower value (0.95) than Black

Angus in this study.
The WBSF values were 5.96+3.36 and 11.87+2.83 kg (p=0.145) in male and female

animals, respectively as shown in Table 2. It revealed that the rib eye steak muscle of male
animal had no significantly (p >0.05) more tender than those of female animals. Moreover, the
WBSF was also not associated with period of fattening (p=0.453) and final live weight (p=0.089)
of the animals in this study (Table 3). The result indicated that there was no significant effect
of sex, period of fattening and final live weight on tenderness frait. Interestingly, lepfin5 gene
showed a significant effect (p = 0.035) on tenderness in Angus x Thai-native 50% crossbred
beef. In addition, leptin5 gene showed a highly significant effect (p = 0.005) on beef marbling
score. It was possible that phenotypic and genetic relationships between marbling and tender-
ness are not especially high but show a favorable direction. It indicated that greater marbling

is slightly associated with greater tenderness (Bertrand et al., 2001).

In table 3, the study was not detect significant association of CAPN7 (p=0.241) and
CAST (p=0.940) polymorphisms with meat tenderness. In table 4, the WBSF values were
11.53+1.95 and 6.31+4.17 in animals carried CT and TT genotype of CAPN1T gene (p=0.241). In
addition, the WBSF values were 9.5+3.41, 8.15£3.97 and 9.05+£3.51 in animals carried AA, AG
and GG genotype of CAST gene (p=0.751-0.922). It was concluded that there was no significant
effect of the SNP genotype of CAPNT and CAST genes on meat tenderness in this study.
In this study was similar to both studies of Lonergan et al. (1995) and Chung et al. (1999)
that association of CAST polymorphism were not detected significantly with meat tenderness.
It was possible that the sample sizes were small, which may have contributed o the failure fo
identify significant association between the CAST gene polymorphisms and meat tenderness.
However, the study of Casas et al. (2006) using a large sample sizes of crossbred European
beef (n>500) and pure breed Brahman (n=444) was performed to detect the CAPNT and CAST
polymorphisms by the same our markers. The results showed that animals inheriting the CC
genotype of CAPN1 gene had meat that was more tender than those inheriting the TT genotype.
In addition, animals inheriting the AA genotype of CAST gene had more meat tenderness than
those inheriting the GG genotype. It concluded that the CAPN1 4751 and CAST-T1 markers are
suitable for use in identifying Bos faurus x Bos taurus, Bos faurus x Bos indicus crossbred

and pure breed Brahman beef with the genetic potential to produce meat that is more tender.
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Table 1 Allele and genotype frequency of CAPN1 and CAST gene derived from Hardy-Weinberg

Equilibrium calculation in Angus 100% and Angus x Thai native (Angus x TN) 50% crossbred

beef

Breed/
CAPN1 gene:

Angus x TN50%

Tests for deviation from Hardy-Weinberg equilibrium

Frequency of

Exp. Genotype

INIEIE

-Male 29 0.30 | 0.49 | 0.21 0.55 | 0.45 | 1314 | 2.8e-4** | -0.673
-Female 37 017 | 049 | 034 | 042 | 0.58 | 1376 | 2.07e-4** | -0.609
Angus 100% 10 036 | 048 | 016 | 0.60 | 0.40 | 3.40 0.065 0.583

Breed/
CAST gene:

Angus x TN50%

Frequency of

Exp. Genotype

CC

CT

1T

Allele
C

-Male 29 0.07 | 0.37 | 0.56 | 028 | 072 1.26 0.261 -0.208
-Female 37 0.04 | 0.30 | 0.66 | 0.20 | 0.80 | 2.39 0.121 -0.254
Angus 100% 10 0.01 0.09 | 090 | 0.05 | 095 | 0.03 0.867 -0.053

X*  chi-square, P = Pearson’s goodness of fit chi-square, F = Inbreeding coefficient,
o p<0.05

Table 2 Mean+SE values of age at slaughter, live weight and Warner-Bratzler Shear Force

(WBSF) of male and female 50% Angus x native crossbred beef

Cow groups

Live Weight (kg)

Male (n=11) 2.50+0.15 425.36+17.75 5.96+3.36

Female (n=10) 2.10+0.13 400.90+22.14 11.87+2.83

abc

Least square means with different lefters within the column are significantly different
(P < 0.01)

Least square means with different lefters within the row are significantly different
(P < 0.01)

Overall means
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Table 3 Probability of dependent variable of carcass quality traits in 50% Angus x native

crossbred beef

Dependent variable of carcass quality fraits

REA REA/100 Back fat BMS WBSF

Mean 62.24 15.26 7.08 2.28 14.63
R’ 0.254 0.287 0.922 0.732 0.675

Probability (P)

Sex 0.827 0.767 0.021* 0.012* 0.145

Duration of fattening 0.287 0.322 0.062 0.010* 0.453

Final weight 0.927 0.214 0.817 0.023* 0.089

Leptin5 genotype 0.904 0.904- 0.859 0.005**  0.035*

CAPN1 genotype 0.696 0.745 0.965 0.162 0.162

CAST genotype 0.999 0.993 0.213 0.369 0.369
* p<0.05

Table 4 Independent genotypic effect of calpain (CAPN7Y) and calpastatin (CAST) gene on

Warner-Bratzler Shear Force of 22 rib eye steak muscles

Warner-Bratzler Shear Force (kg)

Mean+SE
Genotype
CAPN1 CC CT TT
nd 11.53+1.95"™ 6.31+4.17"
CAST AA AG GG
9.56+3.41™ 8.15+3.97™ 9.05+3.51™
nd
no data,

ns

non significance (p>0.05)
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