
51

Veterinarija ir Zootechnika 2020;77(99)

Influence of Heat Stress and Some Related Physiological 

Toncho Penev1, Nikolina Naydenova2, Dimo Dimov1, Ivaylo Marinov1

1Department of Applied Ecology and Animal Hygiene, Faculty of Agriculture, Trakia University, Bulgaria
2Department of Animal Husbandry – Ruminants and Dairy Farming, Faculty of Agriculture, Trakia University, Bulgaria

Keywords: heat stress, temperature-humidity index, rectal temperature, long-chain fatty acids, 
Holstein-Friesian cows.

Abstract. The aim of the research was to study the effect of heat stress (HS) and associated 
changes in the rectal temperature and the respiratory rate on long-chain fatty acid (LCHFA) content 
in the milk of Holstein-Friesian cows. The study included 22 cows on different parities studied in 
two periods: under thermo-neutral environment conditions (May 2018) and under heat stress (August 
2018). The fatty acid content of milk was determined using a chromatograph by the method of Rose-
Gottlieb. It was found that HS in dairy cows leads to changes in the content of some LCHFAs (C17:0; 
C18:0; C18:2 and C18:3) in milk fat. Under conditions of moderate HS (temperature-humidity index 
over 79), a certain decrease in the content of C17:0 was reported, while in the other three LCHFAs, 
an increase in their content in milk fat was reported to varying degrees. The strongest effect of HS was 
reported on the content of C18:0, which was proportional to the levels of HS. With an increasing rectal 
temperature, an increase in the content of C18:0 was reported, the increase being most substantial at a 
rectal temperature above 39.5°C.

Introduction 

Such trends are reported in different climatic zones, 

very sensitive to climate change and especially to 

usually associated with activation of certain ther
moregulatory mechanisms to overcome the hyper
thermia and maintain vital functions of the animal 
and, as a consequence,  reduction of their productiv

can dramatically change both the quantity and com

few, and the results between the authors are contro

to certain physiological changes in dairy cows such 
as increased respiratory rate, increased heart rate and 

results in consumption of much energy and meta

they are not synthesized de novo in the mammary 

related to metabolism in the body under metabolic 
changes can cause a number of alterations in the per

major factors in the development of cardiovascular 

est both in relation to the metabolic changes in the 
body of cows and respectively their welfare, and in 

The aim of the study was to investigate the ef
fect of HS and associated changes in the rectal tem
perature and the respiratory rate on the percentage of 
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Material and Methods
The study was conducted at a cattle farm with 

total mixed ration at the following composition for a 

The content of the forage expressed as a percentage 

tent of concentrates expressed as a percentage of their 

with a volume of 100 mL from the morning and the 

ture was measured by a digital thermometer in de

visual observation and recording of the movement of 
the chest for a period of one minute according to the 

For better approximation factors object of the 

age MS Excel was used, and for obtaining the aver
age values, errors, and analysis of variance, the cor

The following model was used to evaluate the in
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Results 

ues for May corresponds to conditions from optimal 

Table 1 also presents the average Test day records 

erage values of the reported physiological parameters 
of the examined cows for the two months of the study 

averages for August compared with those for May but 

increase in the TD protein percentage, and although 
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The average rectal temperature of cows increased 

der conditions of low and moderate HS in August 

ues decreased slightly under conditions of HS, from 

min max min max

index

Table 1. Average values and variation of productive traits for Test day, physiological indicators and 

LCHFAs

min max min max

Total  

Table 2. 

Sources of variation
Degrees 

of freedom 

Total for the model

2

Error

Table 3. 
and respiration rate on the contents of long chain fatty acids
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Discussion 
Similarly to our data presented in Table 1, Dimov 

during the summer season, values determining con
ditions for mild to moderate heat stress in dairy cows 
were reported, namely,  average daily values of the 

Fig.1.

Fig. 2. 
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Fig. 3. 

Fig. 4. 

Fig. 5.
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with respect to the main productive traits of the cows 

observed for the two calendar months and the report

There were no unidirectional data on the effect of HS 

differences may also be due to different levels of HS 

rectal temperature and respiratory rate, the results in 
Table 1 show that in May at the optimal to slightly 

tal temperature and the respiratory rate per minute 

ture values and the respiratory rate in cows under the 

months of studying were reported in three studied 

increase in the content of this fatty acid under HS 

The data presented in Table 2 show that the total 

with their total in May, under optimal temperature 

Similarly to our results in Figure 1, Hammami et 

According to the authors, when cows were subjected 
to a negative energy balance, as observed under HS, 

other words, the presence of moderate heat stress led 

most sensitive change in cows under HS conditions 

of the cows, which affected the fatty acid content of 

lipolysis in the body due to reduced dry matter in
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creased in absolute values, but the authors did not 
consider how this fatty acid content changed at dif

it follows that lipolysis occurring in the body of cows 
under moderate HS most considerably affected the 

sults and those of other authors may also be due to 
the differences in the feeding strategy of the cows and 

the content of this fatty acid increased proportionally 

which outweighs the physiological effect of the lacta

fect in the prevention of heart disease and improved 

a detrimental effect on the welfare and health of cows 

positive effect on human health, requires that mea

Conclusion
The heat stress in dairy cows results in changes in 

in the other three LCHFAs, an increase of their con

increase being most substantial at a rectal temperature 
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