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The use of phytogenic additives to alleviate heat stress in broilers
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ABSTRACT: The global animal production industry is currently facing severe global warming and climate change.
This makes the animal more prone to heat stress (HS) and produces free radicals beyond the body's mechanism to
eliminate, leading to oxidative stress. As a result of cellular damage, including gut barrier integrity leading to
interference with digestion and nutrient utilization and growth performance, causing tremendous economic losses.
The aim of this study was to examine the properties of potential phytogenic additives in order to alleviate heat
stress in broilers. It was found that phytogenic additives from different parts of plants and herbs, either in the form
of dry powder, pure extracts or mixed extracts which contain phenol or polyphenol compounds can improve growth
performance, enhance antioxidant activity, upregulate heat shock protein expression and reduce inflammation of
broiler under HS condition.
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(Figure 1)
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Figure 1 Mitochondrial energy transduction and patho-physiology of oxidative stress upon heat stress

Source: Akbarian et al. (2016)
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Figure 2 Heat stress on intestinal integrity and inflammatory

Source: Abdel-Moneim et al. (2021)
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Figure 3 Antioxidant protein expression upon oxidative stress

Source: Abo-Al-Ela et al. (2021)
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ADLAALABTDA aANITONLEU Wazsi1ne1d (Antolak and Kregiel, 2017) dn1551897U1UTURONTELAYINA UL (tea tree

essential oil) #3Usznaudie Terpinen-d-ol Y-Terpinene way O-Terpinene ﬁ@mauﬁ’mumiﬁusﬁL%aa;a%wﬁaiiﬂLLazaﬂ
nssnau waznsliiduansasuluomsidludwlsfinyssansamnisldomnsuasnandaluld (Puvaca et al., 2020)
wenanifmuiinsiasunedaluems aansafiunisiue1ns aausuna MDA Tuden wazannisuanseenvesiu
Cholecystokinin (CCK) Tuguiaadnu Hypothalamus vedliileidssnnsldnnisarnuaionananudouldiguiu (Luo et
al,, 2022)
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o o

drdglunisiueyyadase lnsarsuseneuiludnidnnuluiivayulnsuasiaieane laun nsailludn (phenolic acids:
gallic, protochatechuic, p-coumaric acid, caffeic, tannin Lag rosmarinic) A ludnlaimes Ju (phenolic diterpenes:
carnosol, carnosic acid, rosmanol kag rosmarinic acid) Wanliuses (flavonoids: epicatechin, quercetin, epicatechin

callate, epigallocatechin gallate wag rutin) wazw 1 uMauszLne (volatile oils: eugenol, carvacrol, safrole, thymol,

o

menthol, 1,8-cineole, Ol-terpineol, p-cymene, cinnamaldehyde, myristicin &g piperine) (Brewer, 2011) ?fﬂuﬂﬁmuu

q

ansusenauiiludngnihuildiluansiaduluemsdaiogiunsvane ewindnaaudilunsannissniauuaziueuya
dase Wneidisnenuimsesuaeiaiiu (curcumin) luemslalliemdsanelinneanunsoninanuiou aunsausuls
auTINULNIAsYRUlE NIERUNITUANIDaNTBIBU SOD, GPx uaz Glutathione 1§ (Abdel-Moneim et al., 2021)
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aaa
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Me?") ana1n Fe®* Cu* way Cu’ Lﬁaamﬂ’]il,ﬁma%aéaﬁmaalaimwumaﬁ‘aaﬂl%ﬁ (H,0,) Tuufizenudu (Fenton
reaction) 1¢f wenanil PhenOH Ssanunsanseuiu Nrf2 Fadusauaunisuansesnvesduiiiisfostiuioulesiivaglu
mMsuviordnouyadasy Tay PhenOH agvhaneiuszdamdu (cysteine) duagiulusiu Keapt il Nif2 ngaeensn
waziedoudluluiuadea 1ntu Nrf2 andluduiy Antioxidant response element (ARE) Fadusumisinaugunis
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Table 1 Effects of dietary phytogenic additives (polyphenol) on growth performance of broilers subjected to heat stress

Sources Form

Bioactive compound

Results

Reference

Grape seed Extract

Polyphenol,

Proanthocyanidins

Dietary inclusion of 0.03% grape seed extract improved BW (9.9%) and EPEF

(19.4%) in broilers under heat stress compared to vitamin C.

Hajati et al. (2015)

Turmeric rhizome  Powder

Curcuminoids

Dietary inclusion of 0.2% turmeric rhizome partially restored the decrease in

BWG (11.6%), FI (3.8%) and mortality (3.2%) of heat-stressed broilers.

Akhavan-Salamat and

Ghasemi (2016)

Carvacrol, Thymol

Dietary inclusion of 0.01% oregano oil extract significantly improved BW (12.6%)
and ADG (5.9%), but 0.005% oregano oil extract + 1% oregano powder no effect

on improved growth performance in broilers under heat stress.

Turcu et al. (2019)

Oregano Extract
Powder

Green coffee Extract

Green tea

Cinnamon

Rosemary

Chlorogenic acid
Catechins
Eugenol, Cinnamaldehyde

Rosmarinic acid

Dietary inclusion of 0. 3% phytogenic extract from green coffee, green tea,
cinnamon and rosemary improved Fl (3.4, 3.1, 1.4, and 0.4%, respectively), BWG
(1.5, 2.6, 1.7, and 1.0%, respectively), FCR (4.9, 5.5, 3.0, and 1.2%, respectively),
including mortality rate (4.4, 4.4, 3.2, and 3.6%, respectively) in broilers under
heat stress. Green tea can improve the highest yields of broilers compared to

other phytogenic extracts.

Ghanima et al. (2021)

Green and black Powder

Epigallocatechin gallate

Dietary inclusion of 0.05% green and black tea waste powder improved FCR

Chowdhury, (2021)

tea waste (26.6 and 20.1%, respectively) in broilers under heat stress.

Resveratrol Extract Polyphenol (resveratrol) Dietary inclusion of 0.04% resveratrol improved BW (6.3%) and ADG (9.6%) of Wang et al. (2021)
broilers under heat stress compared to thermoneutral condition.

Plum Powder Polyphenolic compounds,  Dietary inclusion of 2.5% plum improved BW, Fl, ADG and FCR in broilers under Wasti et al. (2021)

Carotenoids, Ol-tocopherol

heat stress.

Footnote: ADG = average daily gain, BW = body weight, BWG = body weight gain, Fl = feed intake, EPEF = european production efficiency factor, FCR = feed conversion ratio
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Table 2 Effects of dietary phytogenic additives (polyphenol) on antioxidant capacity of broilers subjected to heat stress

Sources Form Bioactive compound Results Reference

Turmeric rhizome Powder Curcuminoids Dietary inclusion of 0.2% turmeric rhizome powder increased GPx and SOD  Akhavan-Salamat and Ghasemi
activities and alleviated the increased levels of MDA in serum due to heat (2016)
stress

Tea Extract Epigallocatechin gallate Dietary inclusion of 0.06% epigallocatechin gallate upregulated Nrf2 mRNA  Song et al. (2019)
expression, enhanced antioxidant capacity (GPx, SOD, CAT) and decreased
MDA in jejunal mucosa of broilers under heat stress.

Green coffee Extract Chlorogenic acid Dietary inclusion of 0.3% phytogenic extract from green coffee, green tea, Ghanima et al. (2021)

Green tea Catechins cinnamon and rosemary enhanced serum antioxidant enzyme activities (GPx,

Cinnamon Eugenol, Cinnamaldehyde SOD, CAT) and reduced MDA in broilers under heat stress. In addition, green

Rosemary Rosmarinic acid coffee has shown the greatest potential than other phytogenics.

Resveratrol Extract Polyphenol (resveratrol) Dietary inclusion of 0.04% resveratrol increased the jejunal mMRNA expression  Wang et al. (2021)
levels of the Nrf2 signaling pathway and the antioxidant enzyme (SOD, GPx)
of broilers under heat stress compared to thermoneutral condition.

Plum Powder Polyphenolic compounds, Dietary inclusion of 2.5% plum significantly upregulated mRNA expression of = Wasti et al. (2021)

Carotenoids, Ql-tocopherol

SOD1, SOD2, GPx1, GPx3 and Nrf2 in the ilium of broilers under heat stress.

Footnote: GPx = glutathione peroxidase, SOD = superoxide dismutase, CAT = catalase, MDA = malonaldehyde, Nrf2 = nuclear factor erythroid 2-related factor 2
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Table 3 Effects of dietary phytogenic additives (polyphenol) on heat shock protein expressions of broilers subjected to heat stress

Source Form Bioactive compound Results Reference
Grape seed Extract Polyphenols (catechin and  Dietary inclusion of 0.015-0.03% grape seed extract downregulated Hajati et al. (2015)
epicatechin) mMRNA expression of HSP70 in the liver and heart of heat-stressed
broilers.
Turmeric rhizome Extract Curcumin Dietary inclusion of 0.005-0.01% curcumin decreased breast HSP70 Zhang et al. (2015)

and HSP90 and increased av-UCP mRNA expression levels in broilers

under heat stress.

Pomegranate peel Extract Polyphenol Dietary inclusion of 0.005-0.01% pomegranate peel extract Gopi et al. (2019)

upregulated jejunal HSP70 mRNA expression in heat stressed broilers.

Garlic, Thyme, Oregano, Extract Allicin, Thymol, Carvacrol,  The inclusion of 0.04% phyto-plus extract as a powder including garlic, Eldeib et al. (2021)
Peppermint, Rosemary Mental, Rosmarinic acid thyme, oregano, peppermint and rosemary extract increased HSP70 in

the blood of broilers under heat stress.

Plum Powder  Polyphenolic compounds, Dietary inclusion of 2.5% plum significantly upregulated HSF1, HSF3, Wasti et al. (2021)
Carotenoids, O-tocopherol  HSP70 and HSP90 in ileal mRNA expression of broilers under heat stress.

Footnote: HSP70/90 = heat shock protein 70/90, HSF1/3 = heat shock factor 1/3, av-UCP = avian uncoupling protein
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Table 4 Effects of dietary phytogenic additive (polyphenol) on immunity and inflammatory of broilers subjected to

heat stress

Source Form Bioactive Results Reference
compound
Resveratrol  Extract  Polyphenol Dietary inclusion of 0.05% resveratrol in diets He et al.
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TNFa) and NF-kB mRNA expression in the spleen of

broilers under heat stress.

Tea Extract  Epigallocatechin  Dietary inclusion of 0. 06% epigallocatechin gallate Song et al.
callate downregulated NF-kB and LITAF mRNA expression in the  (2019)

jejunum of broilers under heat stress.

Turmeric Extract  Curcumin Dietary inclusion of 0.015-0.02% curcumin increased Liu et al.
rhizome serum activity levels of IgA, IgG, IeM and decreased (2020)

activity of IL-6 in laying hens under heat stress.

Footnote: IL = interleukin, TNFa = tumor necrosis factor alpha, NF-kB = nuclear factor kappa B, IgA/G/M = immunoglobulin A/G/M
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