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Antioxidant Levels in Broiler Chickens under Heat Stress Conditions)
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Table 1. Effect of dietary Spirulina platensis supplementation at different levels on growth performance

of broiler chickens subjected to cyclic heat stress starting from 22 to 42 days of age.

HS Added SP, % TN vs. HS Effect of SP under Heat Stress
Traits N HS SEM
0.5% 1%  15%  P-Value P -Value
BW, o 660 640 655 650 644 056  96.75 0.124
FBW, g 2325 1860° 21507 2210° 2140 0012 5325 0.034
ADG, ¢/ d 7633 5424° 61577 69200 62.05° 0009  4.86 0.031
Fl, o/ d 15658 13825 13929 14445 134.58 0037  10.49 0.087
FCR 187 226 203" 190"  1.94° 0002  0.083 0.023

Means within a row with different superscripts significantly differ (p < 0.05). SEM, Standard error of the
mean, TN, fed the basal diet and reared under thermoneutral condition; HS, cyclic heat stress exposure;
SP, Spirulina platensis; IBW, initial body weight; FBW, final body weight; ADG, average daily gain; Fl, feed
intake; FCR, feed conversion ratio; SEM, Standard error of the mean.

Source: Moustafa et al. (2021)



Table 2. The effects of Spirulina platensis (SP) supplement on performance of broiler chickens during

17 to 24 days of age.

Experimental groups Weight gain (g) Feed intake (g) FCR Body weight at 24 days of age (g)

Control’1 415.6 683.8 1.64 1,027
0.5% SP 408.4 713.8 1.75 1,021.60
1% SP 408.8 710 1.73 1,023.60
2% SP 430 720.4 167 1,063.60
Control 2 412 684.6 1.65 1,028.80
SEM 0.288 0.288 0.288 0.288
p -value 0.36 0.08 0.06 0.13

SEM, standard error of the mean.
U Controls 1 and 2 did not receive feed with SP.

Source: Mirzaie et al. (2017)

Table 3. The effects of Spirulina platensis (SP) supplement on performance of broiler chickens during

24 to 31 days of age.

Experimental groups Weight gain (g) Feed intake (g) FCR Body weight at 31 days of age (g)

Control’1 547.6 967.6 1.76 1,574.60
0.5% SP 535.2 1,016.20 1.91 1,556.80
1% SP 53.6 937.6 1.74 1,559.20
2% SP 568.4 970.4 1.7 1,632
Control 2 552.2 967.2 1.74 1,573
SEM 0.288 0.288 0.288 0.288
p -value 0.62 0.25 0.23 0.19

SEM, standard error of the mean.
U Controls 1 and 2 did not receive feed with SP.

Source: Mirzaie et al. (2017)



Table 4. The effects of Spirulina platensis (SP) supplement on performance of broiler chickens during

31 to 38 days of age.

Experimental groups Weight gain (g) Feed intake (g) FCR Body weight at 38 days of age (g)

Control’1 569 1,153.20 2.05 2,143.60
0.5% SP 567.6 1,161.20 2.09 2,124.40
1% SP 35.2 1,185.20 2.25 2,094.40
2% SP 535.2 1,218.40 23 2,167.20
Control 2 570.6 1,180.80 2.06 2,143.60
SEM 0.288 0.288 0.288 0.288

p -value 0.76 0.09 0.52 0.51

SEM, standard error of the mean.
U Controls 1 and 2 did not receive feed with SP.

Source: Mirzaie et al. (2017)

Table 5. The effects of Spirulina platensis (SP) supplement on performance of broiler chickens under

high ambient temperature 38 to 44 days.

Experimental groups Body weight (g) Weight gain (g) Feed intake (g) Feed conversion ratio (FCR)
Control"1 2814° 640.8 1,309.1° 2.04°
0.5% SP 2,663.5° 539.1 1,263.4" 2.34°
1% SP 2,729.3" 574.6 1,1805° 206"
2% SP 2,769.4" 602.2 1,385.2° 23
ab b abc
Control 2 2,750.2 564.9 1,227.8 2.16
SEM 14.748 12.12 23.318 0.041
p -value 0.01 0.06 0.04 0.04

SEM, standard error of the mean.

Y Negative control, no exposure to high ambient temperature and no SP.

2 positive control, exposure to high ambient temperature and no SP.

< Different superscripts in each column show significant differences at p < 0.05.

Source: Mirzaie et al. (2017)



- 9n31N1393LAULA (Average Daily Gain, ADG)
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meldanizanuasonaineudou (HS) wsufisedu 0.5 waz 1.5% fdnsnsasadulainindiefieuiulai
deaneldannivanuedeaainaudeu (Table 1) uduwes Zeweil et al. (2016) w@Suamsieiszsu o,
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Table 6. Effect of Spirulina platensis supplementation under heat stress on growth performance.

Normal Under heat stress
Parameters

Basal diet (B) Basal diet (B) B + 0.05% spirulina B + 0.01% spirulina B+ 0.075% VE
Initial body weight, ¢ 376.65+17.41 379.55+6.71 387.25+19.29 381.25+17.92 376.05+28.73
Fina body weight, g 1280.70+51.53 1248.65+45.01 1342.40+11.77 1346.25+51.87 1343.05+13.02
Body weight gain, ¢/ day 10.88+0.42 10.59+0.51 11.37+0.19 11.61+0.59 11.63+0.32
Fee consumption, ¢/ day 47.14+1.12° 42.58+0.6" 47.60+0.92° 47.47+1.75° 45.17+0.83"
Feed conversion ratio 4.33+0.13 4.02+0.24 4.22+0.07 0.31+4.10 3.92+0.07

The results are presented as means + SE of ten chicks. Letters (a-b) mean within a raw not sharing
similar superscripts in each classification (P <0.05)

Source: Zeweil et al. (2016)
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Moustafa et al. (2021) @5 u@ s 187526 U 0,05, 1, way 15% 107 18 ssluaniigund (TN)
Malondialdehyde (MDA) anasfifign wioifisuiulifidsanielianizanuedsnannardou (HS) liidlesy
TuaniazAnuLAsena1nA LS ou Malondialdehyde (MDA) LR 1@ U L5 0@ %5187 svav 1 uag 1.5%
Malondialdehyde (MDA) anasiifian aiisusulnfidsaneldanneanuaionainauiou (HS) Lasy
amiefisziu 0.5% uwansstudledeuiulifidssnelianmzauasenananudeu (HS) (Table 7) Tuvas
WWearu Mirzaie et al. (2017) waSuamsiefisedu 0, 0.5, 1, wag 2% t3un15Uudin Malondialdehyde (MDA)
WioTudl 35 38, 42, 45 Junnnng 3 Ju nwuiloTuf 35, 38, way 42 178 seluaniizund (ConN)
Malondialdehyde (MDA) laluansinsfusuln g ssaneldainuaienannaaiudeu (ConP) uaTuil 45
Malondialdehyde (MDA) laflassluanniyund (ConN) wansneduidiefisuiulnfidassnieldmnunionain
Aufau (ConP) l@suamsnediszdu 1 way 2% Malondialdehyde (MDA) anadiawfisuiulafidseneld
dnMEAILASERIINALSEY (ConP) @duiisziu 0.5% liuansstudiaieusulifidonnsldmnunson
NAU5DU (ConP) (Table 8) WsiauLDY Zeweil et al. (2016) 11591593 Malondialdehyde (MDA) Tu 2 d@qu
fandaludonuarlufy w@uamsefissdu 0, 0.05, uax0.01% lAEssluanizuni (NC) Malondialdehyde
(MDA) Tudonliunnsstudioifsuiulifidssmeldanizaueienanarudou (PO liloogluanie
AuAIERINALEeu nsaiuynsesulidmasio Malondialdehyde (MDA) Tudon lnfiasdluanzuni
(NC) Malondialdehyde (MDA) Tugfu lslumnsnafuldfidsaneldanizanuaioaainanuou (PC) lnidloog
Tuan1azaa1uLAs 8Aa1nA1LTeu Malondialdehyde (MDA) Ll 19 U L&5u@195 187 526U 0.01%

Malondialdehyde (MDA) anaadewfisufulifidenelianiizanuaienainaudou (PO) (Table 9) ogls
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An119IUBY Moustafa et al. (2021), Mirzaie et al. (2017), waz Zeweil et al. (2016) HAuTALTITY Haay
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anszAUu Malondialdehyde (MDA) lﬁﬁ‘ﬁ'?jm

Table 7. Effect of dietary Spirulina platensis supplementation at different levels on blood redox profile

of broiler chickens subjected to cyclic heat stress starting from 22 to 42 days of age.

HS Added SP, % TN vs. HS Effect of SP under Heat Stress
Traits ™ HS SEM
0.5% 1% 15% P -Value P Value
MDA, (nmol/mL) 1.9 35 31° 27° 2.8° 0.021 0.141 0.009
GSH, (Mmol/L) 372 233 207° 346" 321° 0.029 2.57 0.009

Means within the same row with different superscripts significantly differ (p < 0.05). SEM, Standard error
of the mean, TN fed the basal diet and reared under thermoneutral condition; HS, cyclic heat stress
exposure; SP, Spirulina platensis; MDA, malondialdehyde; GSH, slutathione reduced.

Source: Moustafa et al. (2021)

- Glutathione (GSH)
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Apsneldanizanuasenainmiudou (HS) (Table 7) Fslulufirmaieatufueu Mirzaie et al. (2017)
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(GSH) amas L@3uamsnefisedu 0.5 way 2% Glutathione (GSH) st wiiefisuiulAfidsneldaueson
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o w

AueSERRINAINSew (ConP) luvaisdi Zeweil et al. (2016) fin15m539 Glutathione (GSH) Tu 2 dauﬁ'mmg

Tudlonarludu @Suamsnefisysu 0, 0.05, Laz0.01% (Table 9) 1A7havsluaniazunid (NC) Glutathione

(GSH) Twtlelduandeiuldaiisuiulnnidganigldaniizanuaienainanuseu (PO lnideeyluaniie
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AAATENIINANLSEU lE@SuamSesEsU 0.01% Glutathione (GSH) Tudiollunnsrafuiiofiousuliiaes
melfanzauaionainaudeu (PO) uiidleifisuiulnfila ssluaniizund (NO) Glutathione (GSH)
wansnafy Tafiasdduaniizund (NC) Glutathione (GSH) lusiulsiuanssfuiioioufulifidssnnsldane
AMLASERINANSaY (PO) l@suawsefisedu 0.01% Glutathione (GSH) TuduiinduiioiouiulAfiaes
meldaniizanuesenannausou (PC) ag19lsAniuanuued Moustafa et al. (2021), Mirzaie et al. (2017),
wag Zewell et al. (2016) Spudaudsiu Feaununeasdinaitunneiy sdoradumsizdznisitany
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Joasundnaulainasuamaenseaule dwasienisiiiusedu Glutathione (GSH) loanian

Table 8. The effects of Spirulina platensis (SP) supplement on some antioxidant parameters of broiler

chickens.
Malondialdehyde (nmol/mL) Glutathione peroxidase (mU/mL)
Day
35 38 42 45 38 a5
ConN’ 879" 955 955  91° 233" 298"
b b b a b a
0.5% SP 8.2 9 9 11.06 2.33 1.97
b ab ab b b b
1% SP 8.01 9.34 9.34 10.03 2.35 2.28
20 SP 719°  854° 854" 954 2.7° 2.87°
3) a a a a b b
ConP 8.63 9.61 9.61 10.86 2.24 2.01
SEM 0.119 0.099 0.099 0.171 0.051 0.097
p -value 0.001 0.002 0.002 0.001 0.03 0.001

SEM, standard error of the mean.

Y UE, unit of enzyme, the amount of enzyme capable of inhibiting the rate of pyrogallol oxidation by
50%.

2 Negative control, no exposure to high ambient temperature and no SP.

3 Positive control, exposure to high ambient temperature and no SP.

< Different superscripts in each column show signilcant differences at p < 0.05.

Source: Mirzaie et al. (2017)



Table 9. Effect of Spirulina platensis supplementation under heat stress on antioxidant and immune

responses traits responses of chicks.

Normal Under heat stress
Parameters

Basal diet (B) Basal diet (B) B + 0.05% spirulina B + 0.01% spirulina B + 0.075 % V E
Total antioxidant capacity 0.33+0.03 0.33+0.01 0.36+0.02 0.37+0.01 0.34+0.01
In blood (Mmol/L) Malondialdehyde 8.18+0.26 8.67+0.88 9.27+1.27 7.69+0.04 8.94+0.76
In liver (mol/L) Malondialdehyde 9.93+0.46" 10.30+0.01° 9.378.87" 8.55+0.45 9.08+0.38"
In meat (LLmol/L) . . . .

193.07+25.37 198.87+1.15" 216.910.73° 250.10+20.88° 203.26+3.99°
Glutathione peroxidase
In liver (GSH-Px)(mol/L) . . .

169.40+9.58 143.57+18.57 150.51+8.34 199.32+12.04 198.89+4.82

Glutathione peroxidase

The results are presented as means + SE of ten chicks. Letters (a-b) mean within a raw not sharing similar
superscripts in each classiication are * significantly different (P<0.05)
Source: Zeweil et al. (2016)
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