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The objectives of this study were to determine (1) effects of season and polymorphism in
the 5' flanking region of HSP70-2 gene on the level of HSP70 in spermatozoa and seminal
plasma, semen quality and physiological responses and (2) association of HSP70 in spermatozoa
and seminal plasma with semen quality and physiological responses of Holstein Friesian bulls at
Lampayaklang AI Bull Center Production. Semen from 10 bulls were collected 8 consecutive
weeks in the rainy (Sep.-Oct. 2005), winter (Nov.-Dec. 2005), and summer seasons (Mar.-Apr. 2006).
The level of HSP70 was detected in bull spermatozoa and seminal plasma by Western blot
analysis. The physiological responses including respiration rate (RR) and rectal temperature (RT)
were recorded. Genomic DNA isolated from spermatozoa of 10 HF bulls was subjected to PCR
amplification of the 5§’ flanking region of HSP70-2 gene. The purified PCR products were clone
for nucleotide sequences and polymorphism analysis.

The results showed that THI in the summer (80.05) and rainy seasons (79.06) were
significantly higher than in the winter season (74.30) (P<0.01). The Western blot analysis showed
that the level of HSP70 in spermatozoa during winter season (9.63 ng/pg protein) was
significantly higher than in the rainy (6.70 ng/ug protein) and summer seasons (5.54 ng/pg
protein) (P<0.01), respectively. In addition, the level of HSP70 in seminal plasma during winter
season (1.03 ng/;.ig protein) was significantly higher than during summer (0.58 ng/pg protein) and
rainy seasons (0.55 ng/ug protein) (P<0.01). Additionally, respiration rate during summer season
(54.72 breaths/min) showed significantly higher than in the rainy (44.57 breaths/min) and winter
seasons (41.35 breaths/min) (P<0.05), respectively. Correspondingly, rectal temperature during
summer (38.96°C) and rainy seasons (38.85°C) were significantly higher than winter season

(38.64°C)(P<0.05). Evaluation of semen quality showed that the percentage of abnormal
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spermatozoa in winter (20.34%) and rainy seasons (17.43%) were significantly higher than in the
summer season (7.11%) (P<0.05). Furthermore, the THI, temperature, and humidity on the day
of collection affected mass movement of the bull spermatozoa while the effects during
epididymal transit time and spermatogenesis were found on concentration and the percentage of
abnormal spermatozoa.

Two polymorphic sites (nt 61 G/- and nt 241 A/G) were detected in the 5’ flanking region
of HSP70-2 gene and could be divided into two haplotypes: GA (nt -359 G, nt -179 A) was found
in 7 bulls, and -G (nt -359 G deletion, nt -179 G) was found in 3 bulls. The effect of
polymorphism on the level of HSP70 was found only in the summer season. The level of HSP70
in spermatozoa of bulls with -G haplotype showed significantly higher (5.90 ng/ug protein) than
bulls with GA haplotype (5.19 ng/pg protein) (P<0.05). In addition, the effect of polymorphism
on semen quality was found in the winter season, the semen volume of bull with -G haplotype
showed significantly higher (7.40 ml) than bulls with GA haplotype (5.81 ml) (P<0.01).
Moreover, the RT of bulls with —G haplotype showed significantly lower (38.71 °C) than bulls
with GA haplotype (38.93°C) (P<0.05). '

The results of correlation analysis showed that the level of HSP70 in spermatozoa had
positive correlation with mass movement (r=0.36), percentage of total abnormal spermatozoa
(r=0.47), and percentage of secondary abnormal spermatozoa (r=0.47) (P<0.01). In addition, the
level of HSP70 in spermatozoa had negative correlation with RR (r=-0.22) and RT (r=-0.52). In
seminal plasma, the level of HSP70 had positive correlation with mass movement (r=0.31),
percentage of total abnormal spermatozoa (=0.34), and percentage of secondary abnormal
spermatozoa (r=0.30) (P<0.01). However, the level of HSP70 in seminal plasma had negative
correlation with RR (r=-0.28) and RT (=-0.36) (P<0.01).

Taken all the results of this study, it is indicated that the presence of HSP70 in
spermatozoa and seminal plasma had correlation with semen quality and physiological responses

under the influence of environment factors and polymorphism in 5’ flanking region of HSP70-2 gene.





