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Extended abstract
Introduction and Objective: Heat stress is one of the serious issue in poultry industry which
causes significant economic losses. Decreasing feed consumption, increasing excretion and

decreasing the bioavailability of nutrients during heat stress reduces the performance and immune
response. Selenium is an essential trace element for humans and animals that plays a role in
improving the antioxidant status and the immune system and inflammatory response. The goal of
this study was to investigate the effects of different selenium sources [2-hydroxy-4- methyl seleno
butanoic acid, selenomethionine and sodium selenite) on performance, carcass characteristics,
antioxidant and immune response and blood characteristics in broiler under heat stress condition.
Material and Methods: This experiment was conducted in a completely random designs with
240 Arbor Acres (Male) broilers chicks. Chicks were randomly distributed in 4 treatments and 6
replicates (10 chicks in each replicate). The experimental treatments include that: (1) basal diet +
0/3 mg 2-hydroxy-4- methyl seleno butanoic acid; (2) basal diet + 0/3 mg selenomethionine per
kilogram of diet; (3) basal diet + 0/3 mg sodium selenite per kilogram of diet; (4) The basal diet
that did not have any additives. The birds were kept at 32-34° (10.00 to 16.00; for 6 hours) from
22 to 42 days.

Results: The results of this experiment showed that feed intake, body weight gains and feed
conservation ratio were not affected by the experimental diets. The use of different sources of
selenium had no significant effect on blood biochemical factors in broiler chickens under heat
stress.

Adding selenium source with 0.3 mg/kg 2-hydroxy-4- methyl seleno butanoic acid significantly
affected immunoglobulin G in comparison to other treatments. Diets containing selenium sources
significantly increased the relative weight of the spleen compared to the control treatment (p<
0.05). The treatments of 2-hydroxy-4- methyl seleno butanoic acid and selenomethionine
significantly decreased liver weight percent. The concentration of glutathione peroxidase,
superoxide dismutase and catalase enzymes in blood were significantly increased by selenium
sources in different treatments.

Conclusion: The use of selenium source improved the immune system and blood antioxidant
status in broiler chickens.

Keywords: Immune system, Heat stress, Broilers, Performance, 2-hydroxy-4- methyl seleno
butanoic acid.
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Table 2. The effect of adding different sources of selenium on body weight gain (g) in broiler chickens under heat

stress
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Table 3. The effect of adding different sources of selenium on feed intake (g) in broiler chickens under heat stress
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Table 4. The effect of adding different sources of selenium on feed conversion ratio in broiler chickens under heat

stress
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Table 5. The effect of adding different sources of selenium on carcass characteristics (% of live weight) in broiler
chickens under heat stress
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Table 6. The effect of adding different sources of selenium on blood parameters in broiler chickens under heat stress
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Table 7. The effect of adding different sources of selenium on relative weight of lymphoid organs (% of live weight)
and antibody titer in broiler chickens under heat stress
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Table 7. The effect of adding sources of selenium on antioxidant parameters in broiler chickens under heat stress

gous 405 prg Sl 0356 SVt s
Superoxide dismutase Gggmggg Catalase Treatn%er;t
(ufg Hb) p(u fo Hb) (Catal/ gr Hb)

1450.24° 55.27¢ 145.56° Sl Saglips giloo Jito ¥ (S50 Y
2-hydroxy-4-methylselenobutanoic acid
1539.38% 52.68? 132.332 U'O”M 5‘1‘”
Seleno-methionine
1409.212 49.62° 144.66° o Sl
sodium selenite
1267.74° 31.38° 119° el
Control

24.59 1.88 2.14 SEM |
0.027 0.0069 0.0006 )b (e
P- value

bl oo 103 D grhaus )3 4l e (5led M (gl Ao o gy (sl (gt o )3 (sl Solia

Means with different superscripts within the column differ (p < 0.05)
o Geoly 9 088 S (ST 5 (19,4 ST O3]
el B WS 05 (g alises gladisS (0 1y ey
g (sogmibo calisee mlis jloalitul S oly lis aioe ()
wloS U5 ploj d pegadr odiy (el e 2900
oy 33 ] posilus Loguas: posilus 31 o3litl 11) 050 Ande
Dy o0 drogi yobo (ol

I (55 o
Blo (38l &S ol L ol Bl Jols s
g S Shdrgr 2l oy 4 eguile il
ol e b by glaaduld bgee Gl
MBiire Il pizmen g (Jod 0jg 5 omslSPsel)
o658) pole & didy Sl slagy]
awsly Josay 1) (jBgemd duSTpow o YLK lausy,


http://dx.doi.org/10.61186/rap.14.41.116
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.12.7
http://rap.sanru.ac.ir/article-1-1304-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-08 ]

[ DOR: 20.1001.1.22518622.1402.14.41.12.7 ]

[ DOI: 10.61186/rap.14.41.116 ]

015320 (oS g (2lywypm (gylall CSuy;  ols) jaaie D)8 Wb dess ¢ ol dl 2

WO VFe¥ 50l /FY o)less /pmd)les Jlo ol @lidgs slouins}

S b chlsel §l g cul aje 1 19,8 9 S
&b

Ahmadi, M., Ahmadian, A., & Seidavi, A. R. (2018). Effect of different levels of nano-selenium on performance,
blood parameters, immunity and carcass characteristics of broilerchickens. Poultry Science Journal, 6(1), 99-
108.

Alagawany, M., Abd El-Hack, M. E., Saeed, M., Naveed, M., Arain, M. A., Arif, M., ... & Dhama, K. (2020).
Nutritional applications and beneficial health applications of green tea and 1-theanine in some animal species:
A review. Journal of animal physiology and animal nutrition, 104(1), 245-256.

Angkanaporn, K., & Kijparkorn, S. (2003). Effect of selenium supplementation on growth performance, thyroid
hormone (T3) levels, antioxidant enzyme and disaccharidase activities in broiler chicks. Veterinary thesis,
The Chulalongkorn University Faculty of Veterinary Science. Thailand.

Arif, M., Alagawany, M., Abd El-Hack, M. E., Saeed, M., Arain, M. A., & Elnesr, S. S. (2019). Humic acid as a
feed additive in poultry diets: A review. Iranian journal of veterinary research, 20(3), 167.

Bakhshalinejad, R., Akbari Moghaddam Kakhki, R., & Zoidis, E. (2018). Effects of different dietary sources and
levels of selenium supplements on growth performance, antioxidant status and immune parameters in Ross
308 broiler chickens. British Poultry Science, 59(1), 81-91.

Biswas, A., Mohan, J., & Sastry, K. V. H. (2006). Effect of higher levels of dietary selenium on production
performance and immune responses in growing Japanese quail. British Poultry Science, 47(4), 511-515.
Borges, S. A., Da Silva, A. F., Ariki, J., Hooge, D. M., & Cummings, K. R. (2003). Dietary electrolyte balance

for broiler chickens exposed to thermoneutral or heat-stress environments. Poultry Science, 82(3), 428-435.

Chantiratikul, A., Chinrasri, O., & Chantiratikul, P. (2018). Effect of selenium from selenium-enriched kale
sprout versus other selenium sources on productivity and selenium concentrations in egg and tissue of laying
hens. Biological trace element research, 182, 105-110.

Chinrasri, O., Chantiratikul, P., Thosaikham, W., Atiwetin, P., Chumpawadee, S., Saenthaweesuk, S., &
Chantiratikul, A. (2009). Effect of selenium-enriched bean sprout and other selenium sources on productivity
and selenium concentration in eggs of laying hens. Asian-Australasian Journal of Animal Sciences, 22(12),
1661-1666.

Choct, M., Naylor, A. J., & Reinke, N. (2004). Selenium supplementation affects broiler growth performance,
meat yield and feather coverage. British Poultry Science, 45(5), 677-683.

da Silva, I. C. M., Ribeiro, A. M. L., Canal, C. W., Trevizan, L., Macagnan, M., Gongalves, T. A., ... & Pereira,
R. A. (2010). The impact of organic and inorganic selenium on the immune system of growing broilers
submitted to immune stimulation and heat stress. Brazilian Journal of Poultry Science, 12, 247-254.

Edens, F. W., Carter, T. A., Parkhurst, C. R., & Sefton, A. E. (2000). Effect of selenium source and litter type on
broiler feathering. Journal of Applied Poultry Research, 9(3), 407-413.

El-Mallah, G. M., Yassein, S. A., Magda, M. A. F., & EI-Ghamry, A. A. (2011). Improving performance and
some metabolic response by using some antioxidants in laying diets during summer season. The Journal of
American Science, 7(4), 217-224.

Furukawa, K., Kikusato, M., Kamizono, T., & Toyomizu, M. (2016). Time-course changes in muscle protein
degradation in heat-stressed chickens: Possible involvement of corticosterone and mitochondrial reactive
oxygen species generation in induction of the ubiquitin—proteasome system. General and Comparative
Endocrinology, 228, 105-110.

Fuxiang, W., Huiying, R., Fenghua, Z., Jinquan, S., Jianyang, J., & Wenli, L. (2008). Effects of nano-selenium
on the immune functions and antioxidant abilities of broiler chickens. Chin Agric. Sci. Bull, 2, 831-835.
Ghazi Harsini, S., Habibiyan, M., Moeini, M. M., & Abdolmohammadi, A. R. (2012). Effects of dietary selenium,
vitamin E, and their combination on growth, serum metabolites, and antioxidant defense system in skeletal

muscle of broilers under heat stress. Biological Trace Element Research, 148, 322-330.

HE, S.j., Liu, D.Y., Li, J., Jin, E.H., Zhao, S.j., Fan, Y.Z., Zhou S.F., & Li, W.C. (2013). Effects of stress on broiler
Thymus, Spleen and Bursa of Fabricius. Journal of Anhui Science and Technology University, 4, 40-50.

Jing, C. L., Dong, X. F., Wang, Z. M., Liu, S., & Tong, J. M. (2015). Comparative study of DL-selenomethionine
vs sodium selenite and seleno-yeast on antioxidant activity and selenium status in laying hens. Poultry
Science, 94(5), 965-975.

Kinal, S., Krol, B., & Tronina, W. (2012). Effect of various selenium sources on selenium bioavailability, chicken
growth performance, carcass characteristics and meat composition of broiler chickens. Electronic Journal of
Polish Agricultural Universities, 15(1).

Kucuk, O., Sahin, N., Sahin, K., Gursu, M. F., Gulcu, F., Ozcelik, M., & Issi, M. (2003). Egg production, egg
quality, and lipid peroxidation status in laying hens maintained at a low ambient temperature (6 C) and fed a
vitamin C and vitamin E-supplemented diet. Veterinarni medicina, 48(12), 33.

Li, J. L., Zhang, L., Yang, Z. Y., Zhang, Z. Y., Jiang, Y., Gao, F., & Zhou, G. H. (2018). Effects of different
selenium sources on growth performance, antioxidant capacity and meat quality of local Chinese Subei
chickens. Biological trace element research, 181, 340-346.

Lin, H., Sui, S. J., Jiao, H. C., Buyse, J., & Decuypere, E. (2006). Impaired development of broiler chickens by
stress mimicked by corticosterone exposure. Comparative Biochemistry and Physiology Part A: Molecular
& Integrative Physiology, 143(3), 400-405.


http://dx.doi.org/10.61186/rap.14.41.116
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.12.7
http://rap.sanru.ac.ir/article-1-1304-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-09-08 ]

[ DOR: 20.1001.1.22518622.1402.14.41.12.7 ]

[ DOI: 10.61186/rap.14.41.116 ]

08503 (gt 9 (2l (Solall C5)j ¢ ald) jpais 058 (GBI sezxs ¢ auld Al g,

Mahmoud, K. Z., & Edens, F. W. (2003). Influence of selenium sources on age-related and mild heat stress-
related changes of blood and liver glutathione redox cycle in broiler chickens (Gallus
domesticus). Comparative Biochemistry and Physiology Part B: Biochemistry and Molecular
Biology, 136(4), 921-934.

Mahmoud, K. Z., & Edens, F. W. (2005). Influence of organic selenium on hsp70 response of heat-stressed and
enteropathogenic Escherichia coli-challenged broiler chickens (Gallus gallus). Comparative Biochemistry
and Physiology Part C: Toxicology & Pharmacology, 141(1), 69-75.

Mansoub, N. H., Chekani-Azar, S., Mizban, S., Hamadani, M., Ahadi, F., & Lotfi, A. (2010). Influence of
replacing inorganic by organic selenium source in ration on performance and carcass characteristics of male
broilers. Global Veterinaria, 4(4), 317-321.

Matés, J. M., Pérez-Gomez, C., & De Castro, I. N. (1999). Antioxidant enzymes and human diseases. Clinical
biochemistry, 32(8), 595-603.

Mehaisen, G. M., Eshak, M. G., Elkaiaty, A. M., Atta, A. R. M., Mashaly, M. M., & Abass, A. O. (2017).
Comprehensive growth performance, immune function, plasma biochemistry, gene expressions and cell death
morphology responses to a daily corticosterone injection course in broiler chickens. PLoS One, 12(2),
e0172684.

Niu, Z., Liu, F., Yan, Q., & Li, L. (2009). Effects of different levels of selenium on growth performance and

_ immunocompetence of broilers under heat stress. Archives of Animal Nutrition, 63(1), 56-65.

Ozkan, S., Malayoglu, H. B., Yalcin, S., Karadas, F., Kogtiirk, S., Cabuk, M. E. T. I. N., ... & Ergiil, M. (2007).
Dietary vitamin E (a-tocopherol acetate) and selenium supplementation from different sources: Performance,
ascites-related variables and antioxidant status in broilers reared at low and optimum temperatures. British
Poultry Science, 48(5), 580-593.

Payne, R. L., & Southern, L. L. (2005). Changes in glutathione peroxidase and tissue selenium concentrations of
broilers after consuming a diet adequate in selenium. Poultry Science, 84(8), 1268-1276.

Peng, X., Cui, Y., Cui, W., Deng, J., & Cui, H. (2009). The decrease of relative weight, lesions, and apoptosis of bursa
of Fabricius induced by excess dietary selenium in chickens. Biological trace element research, 131, 33-42.

Peter, D. W. (1980). Selenium supplementation of grazing sheep. Il. Responses in plasma and erythrocyte
activities of lambs and adult wethers. Australian Journal of Agricultural Research, 31(5), 1005-1027.

Pirsljin, J., Milinkovi¢-Tur, S., Beer Ljubi¢, B., & Zdelar-Tuk, M. (2008). The effect of organic selenium
supplementation on the antioxidative characteristics and lipid peroxidation of chicken blood during fattening
and after fasting. Veterinarski arhiv, 78(3), 187-196.

Placha, 1., Borutova, R., Gresakova, L., Petrovic, V., Faix, S., & Leng, L. (2009). Effects of excessive selenium
supplementation to diet contaminated with deoxynivalenol on blood phagocytic activity and antioxidative
status of broilers. Journal of animal physiology and animal nutrition, 93(6), 695-702.

SAS Institute. (2012). SAS /STAT Software, Release 9.2. SAS Institute. Inc., Cary, NC, USA.

Sev¢ikova, S., Skiivan, M., Dlouhd, G., & Koucky, M. (2006). The effect of selenium source on the performance
and meat quality of broiler chickens. Czech Journal of Animal Science, 51(10), 449-457.

Sharifi, S. D., Khorsandi, S. H., Khadem, A. A., Salehi, A., & Moslehi, H. (2013). The effect of four medicinal
plants on the performance, blood biochemical traits and ileal microflora of broiler chicks. Veterinarski
arhiv, 83(1), 69-80.

Surai, P. F. (2002). Selenium in poultry nutrition 1. Antioxidant properties, deficiency and toxicity. World's
Poultry Science Journal, 58(3), 333-347.

Swain, B. K., & Johri, T. S. (2000). Effect of supplementation of combinations of different levels of selenium
and vitamin E on relative weight of some organs and serum enzyme level in broilers. Indian Journal of
Poultry Science, 35(1), 66-69.

Upton, J. R., Edens, F. W., & Ferket, P. R. (2009). The effects of dietary oxidized fat and selenium source on
performance, glutathione peroxidase, and glutathione reductase activity in broiler chickens. Journal of
Applied Poultry Research, 18(2), 193-202.

Vieira, V. I, Durau, J. F., Schramm, V. G., Bassi, L. S., Oliveira, S. G., & Maiorka, A. (2020). Effect of Selenium
Supplementation in Broiler Diets on Breast Meat Deposition. Brazilian Journal of Poultry Science, 22: 156-
167

Wang, R., Jiao, H., Zhao, J., Wang, X., & Lin, H. (2016). Glucocorticoids enhance muscle proteolysis through a
myostatin-dependent pathway at the early stage. PloS one, 11(5), e0156225.

Wang, Y., Zhan, X., Yuan, D., Zhang, X., & Wu, R. (2011). Influence of dietary selenomethionine
supplementation on performance and selenium status of broiler breeders and their subsequent
progeny. Biological Trace Element Research, 143, 1497-1507.

Wegmann, T. G., & Smithies, O. (1966). A simple hemagglutination system requiring small amounts of red cells
and antibodies. Transfusion, 6(1), 67-73.

Wilson, S. R., Zucker, P. A., Huang, R. R. C., & Spector, A. (1989). Development of synthetic compounds with
glutathione peroxidase activity. Journal of the American Chemical Society, 111(15), 5936-5939.

Yoon, I., Werner, T. M., & Butler, J. M. (2007). Effect of source and concentration of selenium on growth
performance and selenium retention in broiler chickens. Poultry Science, 86(4), 727-730.

Zulkifli, 1., Norma, M. C., Israf, D. A., & Omar, A. R. (2000). The effect of early age feed restriction on
subsequent response to high environmental temperatures in female broiler chickens. Poultry science, 79(10),
1401-1407.


http://dx.doi.org/10.61186/rap.14.41.116
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.12.7
http://rap.sanru.ac.ir/article-1-1304-en.html
http://www.tcpdf.org

