b Biological Times

Volume No.3 | IssueNo.9 | Pages41-42

Adverse effects and mitigating strategies of heat stress in chickens
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ABSTRACT

Climate change or global warming increasing in the coming years is the major issue that adversely affects livestock and poultry sector
and leads to great economical losses. Heat stress induces negative physiological and behavioural symptoms in birds. It badly affects
their metabolism, body temperature, performance, production, fertility, intestinal health, appetite, hormones and immunity. Birds’
respiration rate increases and appetite decreases. To overcome these adverse effects, there is a great need for good managemental
strategies. Dietary manipulation and proper proportion of feed and water is one of the key factors to control heat stress. The addition of
different feed additives, like vitamins, minerals, salts and phytochemicals, proves to be magnificent in balancing heat stress.
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Introduction

The poultry industry is the most demanding and major source of protein
worldwide [1]. Poultry eggs and meat are the most consuming and nutritious
products of poultry worldwide [2]. But the poultry industry is facing various
issues that result in significant loss. High temperature is one of the biggest
reasons for economic losses in poultry [3]. Extreme temperature leads to heat
stress in birds and leads to increasing morbidity and mortality [4]. Birds show
symptoms of heat stress like elevating their wings, closed eyes and sitting
near to the ground, inactive and lethargic, lying down, increased water intake,
decreased appetite, reduced body weight, increased cannibalism, drop in egg
production and poor eggshell quality [S]. Extreme temperature results in the
increased production of mitochondrial reactive oxygen species (ROS) in birds
and leads to oxidative stress in muscles [6]. Heat stress majorly affects body
temperature, performance, production, intestinal health, appetite, hormones,
immune responses and fertility [7]. Heat stress can be classified as short-term
(acute) and long-term (chronic) based on exposure duration.

Broilers are highly susceptible to heat stress than layers and among broilers,
males are more susceptible compared to females [8]. Poor managemental
conditions like improper ventilation system, supply of water, nutrients may
lead to drastic conditions and maximize the effect of heat stress and lead to
other diseases as well. Proper ventilation and supplementation could be useful
for minimizing the adverse effects of heat stress [9]. Feed additives such as
minerals, vitamins, probiotics and phytochemicals (herbal products) are
consistently used to control heat stress [10]. As disease and nutrition are
closely linked so correct proportionate diet helps the birds to fight against any
disease or adverse condition and increases their immunity and chances of
survivability. In this article we discussed the negative effects and mitigating
strategies of heat stress in chickens.

Negative effect of heat stress on chickens:

Throughout the world, the environmental temperature is increasing very fast
with time and is critical for livestock [11]. High ambient temperature is the
major cause of disturbances of systems in the chickens. Heat stress arises
when the balance between the energy dissipates compared to the energy
generated by the individual system is disturbed [12]. Chicken has no sweat
glands, so face problems in the dissipation of heat from the body to the
environment [13]. Heat removal is also difficult because of the high body
temperature and fatty nature of chickens. They do so by panting and open
mouth breathing to liberate the body heat. But by panting, the quality of
eggshells was reduced because of excessive carbon dioxide loss [14]. By
excessive loss of CO2 gas from their lungs, they face disturbance in acid-base
balance [15]. Temperature has an inverse relationship with feed intake, the
increase in temperature decreases the energy requirement and feed intake. But
because of this, the requirements for minerals, protein and vitamins for birds
do not decrease. This decreased feed intake directly affects production and
reproduction because of altered endocrine status, reduction in nutrient intake
and absorption. The quality of chicken meat also decreases by heat stress
because it leads to a decline in pH, water holding capacity, impair meat color
and tenderness [16]. It also results in soft, pale and exudative meat and leads
to meat rejection. It alters the thyroid hormones of chicken, which cause an
increase in the level of Ca2+ during contraction of muscles and leads to
myopathy, rhabdomyolyses and muscle hypermetabolism [17]. Heat stress
initially affects the gut health of birds because it is the primary organ that is
exposed to any foreign material. It damages the integrity and morphology of
the intestine and increases enteric permeability. Heat stress proceeds toward
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major problems of absorption of nutrients, translocation of bacteria, leakage
of pathogens and disease outbreak. In this condition, intestinal mucosa is
damaged because of reduced blood flow toward the gastrointestinal tract and
causes hypoxia, which results in inflammation and elevated oxidative stress
[18]. Heat stress greatly drops the egg quality of birds and their reproductive
performance. High temperature and relative humidity cause decline in
reproductive activity to lead to reproductive failure. This heat stress leads to
hormones disturbance like decreased LH levels and hypothalamic
gonadotropin-releasing hormone and affects fertility. All changes in the body
of chicken after heat stress shown in Fig. 1.
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Fig. 1: Adverse effects of Heat stress on chickens

Managemental and nutritional strategies for heat stress:

Management of the poultry house is very necessary during heat stress [19]. It
includes proper building, ventilation, humidity, temperature, cooling system
and litter management. Poultry farms must be maximally insulated, especially
their roof and its direction must be from east to west longitudinally and from
north to south widely. This must be followed in warm areas to prevent birds
from exposure to heat. Birds’ stocking density must be low in summer and
avoid overcrowding of birds [20]. Moderately wet litter is effective in
summer compared to dry and wet litter. But only managemental practices are
not enough to control heat stress, so now nutritional management is also
included with management. To control heat stress, dietary manipulation is
gaining great concern nowadays. As you know, during heat stress, birds
decline feed intake, so try to restrict their feed during extreme temperatures
and offer them excess feed during cool hours [21]. Restricted feeding and
providing cold water at that restricted time prove effective. One approach to
reducing crude protein and increasing fat in diet is helpful in overcoming
stress [22]. During heat stress lowers the activity of birds and offers them cold
and plenty of water. The addition of salt to the cold water and salts, natural
antioxidants, trace elements, minerals, probiotics and vitamins like E, C and
B-complex to the diet is a very beneficial strategy during heat stress [23]. The
advantage of vitamin C or E to the feed is that it reduces lipid peroxidation
resulting from the increased body temperature of the bird and maintains the
balance. The addition of herbs or phytochemicals in the birds’ feed is also
gaining importance because it improves growth, efficiency of feed utilization,
immunity, modulates the population of gut microflora and acts as an
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antioxidant. Feed pelleting is considered a friendly approach to reduce
feeding stress. Pelleted feed increases feed consumption and digestibility, so
directly improves growth and performance [24]. Benefits of feed pelleting
include partial protein denaturation, enhanced protein and starch digestibility
and metabolizable energy. During summer season avoid transportation,
dubbing, debeaking and activities like this at peak hours of heat. Done all
these activities during cool hours of day, mostly day and night [25].
Conclusion
Dramatic increase in temperature and reducing heat tolerance in current
poultry genotypes are the major causes of emerging heat stress. This leads to
severe economic losses by affecting the quantity and quality of eggs and
meat. It also damages many internal systems of birds and makes them
susceptible to other infections. There is a great need to find out and apply
strategies that help to control heat stress in birds. Proper poultry house
maintenance, diet and water management, nutrition and feed additives balance
are the topmost strategies used so far to control heat stress and economic
losses. In the future, it is expected that, by the introduction of new techniques
and genetic selection, the issues of heat stress will be almost completely
mitigated.

References

[1] Mottet A, Tempio G. Global poultry production: current state and future outlook and challenges.
World's Poultry Science Journal. 2017 Jun;73(2):245-56.

[2] Farrell D. The role of poultry in human nutrition. Poultry Development Review. Rome: Food
and Agriculture Organization. 2013:2-9.

[3] Nawab A, Ibtisham F, Li G, Kieser B, Wu J, Liu W, Zhao Y, Nawab Y, Li K, Xiao M, An L.
Heat stress in poultry production: Mitigation strategies to overcome the future challenges facing
the global poultry industry. Journal of thermal biology. 2018 Dec 1; 78:131-9.

[4] Pawar SS, Sajjanar B, Lonkar VD, Kurade NP, Kadam AS, Nirmal AV, Brahmane MP, Bal SK.
Assessing and mitigating the impact of heat stress in poultry. Adv. Anim. Vet. Sci. 2016
Jun;4(6):332-41.

[51 Vandana GD, Sejian V, Lees AM, Pragna P, Silpa MV, Maloney SK. Heat stress and poultry
production: impact and amelioration. International Journal of Biometeorology. 2021 Feb;
65:163-79.

(6] Wang J, Xue X, Liu Q, Zhang S, Peng M, Zhou J, Chen L, Fang F. Effects of duration of
thermal stress on growth performance, serum oxidative stress indices, the expression and
localization of ABCG2 and mitochondria ROS production of skeletal muscle, small intestine and
immune organs in broilers. Journal of Thermal Biology. 2019 Oct 1; 85:102420.

[7] Kallam NR, Sejian V. Gut health and immunity in improving poultry production. Advances in
poultry nutrition research. 2021 Feb 10.

81 Azad KM, Kikusato M, Hoque AM, Toyomizu M. Effect of chronic heat stress on performance
and oxidative damage in different strains of chickens. The journal of poultry science. 2010 Oct
25:47(4):333-7.

[17]

[23]

[24]

[25]

[26]

Goel A. Heat stress management in poultry. Journal of Animal Physiology and Animal
Nutrition. 2021 Nov;105(6):1136-45.

El-Sabrout K, Khalifah A, Mishra B. Application of botanical products as nutraceutical feed
additives for improving poultry health and production. Veterinary world. 2023 Feb;16(2):369.
Thornton P, Nelson G, Mayberry D, Herrero M. Increases in extreme heat stress in domesticated
livestock species during the twenty-first century. Global Change Biology. 2021
Nov;27(22):5762-72.

Rostagno MH. Effects of heat stress on the gut health of poultry. Journal of animal science. 2020
Apr;98(4): skaa090.

Igbokwe NA. Effects of environmental heat stress on reproduction and its management in
chickens. Nigerian Veterinary Journal. 2018 Oct 23;39(2):101-14.

Soliman A, Safwat AM. Climate change impact on immune status and productivity of poultry as
well as the quality of meat and egg products. Climate change impacts on agriculture and food
security in Egypt: Land and water resources—Smart farming—Ilivestock, fishery, and
aquaculture. 2020:481-98.

Krishnan G, Devaraj C, Silpa MV, Sejian V. Thermoregulation in birds. InTextbook of
veterinary physiology 2023 Sep 1 (pp. 751-764). Singapore: Springer Nature Singapore.

Nawaz AH, Amoah K, Leng QY, Zheng JH, Zhang WL, Zhang L. Poultry response to heat
stress: Its physiological, metabolic, and genetic implications on meat production and quality
including strategies to improve broiler production in a warming world. Frontiers in veterinary
science. 2021 Jul 23; 8:699081.

Abdel-Moneim AM, Shehata AM, Khidr RE, Paswan VK, Ibrahim NS, EI-Ghoul AA, Aldhumri
SA, Gabr SA, Mesalam NM, Elbaz AM, Elsayed MA. Nutritional manipulation to combat heat
stress in poultry-A comprehensive review. Journal of Thermal Biology. 2021 May 1;
98:102915.

Cantet JM, Yu Z, Rius AG. Heat stress-mediated activation of immune—inflammatory pathways.
Antibiotics. 2021 Oct 21;10(11):1285.

Pawar SS, Sajjanar B, Lonkar VD, Kurade NP, Kadam AS, Nirmal AV, Brahmane MP, Bal SK.
Assessing and mitigating the impact of heat stress in poultry. Adv. Anim. Vet. Sci. 2016
Jun;4(6):332-41.

Sugiharto S. Dietary strategies to alleviate high-stocking-density-induced stress in broiler
chickens—a comprehensive review. Archives Animal Breeding. 2022 Jan 21:65(1):21-36.

Daghir NJ. Nutritional strategies to reduce heat stress in broilers and broiler breeders.

Furlan RL, de Faria Filho DE, Rosa PS, Macari M. Does low-protein diet improve broiler
performance under heat stress conditions? Brazilian Journal of Poultry Science. 2004; 6:71-9.
Sakkas P. The Effects of Feed Additives on Farm Animals Under Heat Stress Conditions.
InSustainable Use of Feed Additives in Livestock: Novel Ways for Animal Production 2023 Dec
29 (pp. 285-326). Cham: Springer International Publishing.

Van der Poel AF, Abdollahi MR, Cheng H, Colovic R, Den Hartog LA, Miladinovic D, Page G,
Sijssens K, Smillie JF, Thomas M, Wang W. Future directions of animal feed technology
research to meet the challenges of a changing world. Animal Feed Science and Technology.
2020 Dec 1; 270:114692.

Saeed M, Abbas G, Alagawany M, Kamboh AA, Abd El-Hack ME, Khafaga AF, Chao S. Heat
stress management in poultry farms: A comprehensive overview. Journal of thermal biology.
2019 Aug 1; 84:414-25.

Fatima Z, Qureshi MA, Mugadas ML, Najaf DE. Heat stress in animals. Biological Times.
2023:2(6):32-3.

Published on: 30 Sept, 2024

https://biologicaltimes.com/ 42



	Adverse effects and mitigating strategies of heat stress in chickens
	ABSTRACT

