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NTRODUCTION
Spermatogenesis is a complex biological and biochemical process depending on the numerous 
biotic and abiotic factors.  One of the important abiotic factors is a temperature regime. The testis 
temperature should be 3-5˚C lower than the body temperature. Special muscles control the 
regulation of the testicular temperature. The testicular temperature increased up to the body 
temperature in most mammals causes the disorders in spermatogenesis. The increased metabolic 
rates with the unaltered blood circulation, which can cause the local hypoxia, usually accompany 
the high temperatures over a prolonged period. The metabolic disorder under the effect of the 
high temperature is the reason for the generation of the active oxygen forms and the reduction in 
the oxidizing agents. An insignificant increase in the testis temperature results in the disorder in 
spermatogenesis, which is followed by a decrease in the sperm activity and an increase in the 
incidence of sperm morphological abnormalities. The most important criteria for the biological 
adequacy of sperm are the DNA fragmentation indices and the acrosome status. The objective of 
the survey is to study the environmental effects of high temperatures on the semen quality in the 
ram sires of different breeds.
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The survey has been conducted during
six months from May to October at the
Reproductive Cryobiology Research
Laboratory, Ernst VIZh Federal Science
Center for Animal Husbandry, Federal
State Budgetary Scientific Institution,
and the Unit for Quality and
Standartization of Genetic Materials
and Preparations Used in Animal
Reproduction, All-Russia State Center
for Quality and Standartization of
Medicines for Animals and Feeds. The
Meteorological observations at the
sites of keeping the experimental
animals were recorded.

Materials and Methods

2.1. Chemical Agents and Solutions. The OVIXCell 100 extender, the Diff-Quick Stain
Kit for dyeing the acrosomes, and the Sigma-Aldrich chemical agents to study the
DNA fragmentation were used in the studies.
2.2. Experimental Animals. The mature ram sires (aged over 36 months of age)
were the target animals devided into three groups according to the breeds: the
Romanov breed n=3, the Edilbay breed (n=2), and the Suffolk breed (n=2). All the
animals were clinically healthy. The Research Counsil of the Ernst VIZh Federal
Science Center for Animal Husbandry has adopted the survey methods, the animal
keeping conditions, and the animal nutrition diet.
2.3. Collection, Dilution, and Initial Essessment of Semen. The semen was collected
twice a week with the use of an artificial vagina. The OVIXCell 100 extender was
used to dilute the semen samples. The final concentration of the deluted perm
comprised 2 milliard per cm3 semen. The motility of spermatozoa was evaluated
with the use of the CASA (Sperm Vision; Minitube). The statistical data analyses
were performed with the SPSS Software.



The contents of the progressive-motile sperm (PR) in the frozen-thawed semen collected in the summer period at the high air temperatures
above 30˚C comprised 42.5±1.7%, 40.5±2.1%, and 37.4±2.2% in the rams of the Romanov, Edilbay, and Suffolk breeds, respectively. The
sperm motility in the Romanov rams comprised 49.2±2.4 in the autumn period with the air temperatures below 15˚C. The motility was found
to be increased by 6.7% (p<0.05), 6% (p<0.05), and 7.2% (p<0.05) for the rams of the Romanov, Edilbay, and Suffolk breeds, respectively,
when compared to that in the summer period. The contents of the intact sperm in the frozen-thawed semen collected at t 15oC were more
than that in the samples taken at t ≥30oC (Table 1). These differences comprised 7.4% (p<0.05), 6.5% (p<0.01), and 2.4% for the Romanov,
Edilbay, and Suffolk breeds, respectively. The DNA fragmentation index increases with the increase in the air temperature. The index values
for the Romanov, Edilbay, and Suffolk breeds have increased by 4.1% (p<0.01), 9.7% (p<0.01), and 12.1% (p<0.01), respectively.

Experimental Intact acrosomes % DFI

groups t ≥30oC t 15oC t ≥30oC t 15oC

Romanov 74,6±2,7 82,0±2,2 16,7±1,4 12,6±0,6

Edilbay 70,5±2,3 77,0±1,9 22,4±0,7 12,7±0,9

Suffolk 72,6±4,6 75,0±3,6 24,2±0,4 12,1±0,8

Table 1. Fragmentation indices and contents of spermatozoa with intact acrosomes in semen, depending on air temperatures
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Results

Environmental Effects of High Temperatures on Sperm of Rams of Different Breeds



Image

0

5

10

15

20

25

30

35

40

45

50

Romanov Edilbay Suffolk

%

t=>30° C

t=<15° C

Fig. 1. Contents of PR sperm depending on the air temperature
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Conclusion
Therefore, it should be concluded that a high temperature 
affects the biological adequacy of the ram sperm. 
At the high air temperature, the content of the progressive-
motile sperm tends to decrease by 6-7% as the DNA 
fragmentation index increases by 12%. 
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