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Association of heat shock protein 70 levels with semen quality
in crossbred Holstein Friesian bulls
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ABSTRACT: This study attempted to clarify the appearance of 70 kDa heat shock protein (HSP70) in spermatozoa
and its relationship with the semen quality in crossbred Holstein Friesian (HF) bulls. Semen from 10 HF bulls
was collected 8 weeks during rainy (THI = 79.06), winter (THI = 74.30), and summer (THI = 80.05). Semen quality
was evaluated in terms of semen volume, sperm concentration, sperm motility, sperm viability, and percentage
of abnormal spermatozoa. It was found that mass movement of sperm in the summer and rainy seasons were
significantly lower than in the winter (P<0.01). The percentage of abnormal sperm were significantly lowest in the
summer (P<0.01). The western blot analysis of the levels of HSP70 in spermatozoa found that it was significantly
lower in summer than during winter and rainy seasons (P<0.01). The results of correlation revealed that the levels
of HSP70 in spermatozoa had positive correlation with mass movement, percentage of total abnormal sperm, and
percentage of secondary abnormal sperm (P<0.01). In conclusion, this study revealed the presence of HSP70 in the
bullsi spermatozoa and it was associated with some traits of semen quality.
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The western blot analysis of HSP70 in the HF crossbred bulls’ spermatozoa. The first three lanes are

60, 80, 120 ng of standard recombinant HSP70. Lanes 1-5 depict the five representative bulls.
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Table 1 Mean, maximum, and minimum of temperature and humidity Index (THI), temperature, and humidity in the
bull stall during the experimental period.

Seasons
Rainy Winter Summer SEM
Temperature and Humidity Index (THI)
Mean 79.06 a 74.30 b 80.05 a 0.77
Maximum 83.71 a 79.08 b 86.01 a 0.89
Minimum 75.90 a 69.93 b 74.45 a 0.85
Temperature (°C)
Mean 27.83 b 2592 b 30.05 a 0.50
Maximum 32.43b 30.60 b 37.18 a 0.74
Minimum 25.06 a 21.77 b 2455 a 0.48
Humidity (%RH)
Mean 78.91 a 64.37 b 62.30 b 2.31
Maximum 90.68 a 73.86 b 89.08 a 2.31
Minimum 60.86 a 48.26 b 40.22 ¢ 2.31

Means within the same row with different letters differ significantly (P<0.01)

Table 2  Seasonal variation in least squares means of the level of HSP70 and semen quality traits in Holstein Friesian
crossbred bulls.

Seasons SEM
Rainy Winter Summer

HSP70 (ng/ug protein) 6.70b 9.63 a 5.54 ¢ 1.15
Volume (ml) 6.44 6.60 6.00 0.14
Sperm concentration (x 10%/ml) 848.80 947.26 1040.10 29.62
Total sperm number per ejaculate (x 10°) 5670.60 6013.78 6226.31 218.00
Mass movement score (1-5) 232D 292 a 2.05b 0.12
Motility score (%) 73.15 a 7015 b 69.74 b 0.53
Viable spermatozoa (%) 86.43 85.37 85.95 0.39
Total abnormal spermatozoa (%) 17.43 a 20.34 a 711 b 0.78
Primary abnormal spermatozoa (%) 1.42 1.41 1.76 0.09
Secondary abnormal spermatozoa (%) 16.00 a 18.92 a 573 b 0.72

Means within the same row with different letters differ significantly (P<0.01)
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Table 3 Correlation coefficients (r) of the level of HSP70 and semen quality traits in Holstein Friesian crossbred bulls.

Semen quality traits

Volume (ml)

Sperm concentration (x 10%/ml)

Total sperm number per ejaculate (x 10°)
Mass movement score (1-5)

Motility score (%)

Viable spermatozoa (%)

Total abnormal spermatozoa (%)

Primary abnormal spermatozoa (%)

Secondary abnormal spermatozoa (%)

0.02
-0.02
-0.03
0.36**
-0.02
-0.06
0.47**
0.05
0.47%**

" P<0.01
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