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4.Very low-density lipoprotein
5.General linear model
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Effect of in ovo injection of copper nano particles on the
performance and immune system parameters of broiler
chickens
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Abstract

This study was carried out to evaluate the effects of in ovo injection of copper nanoparticles on the
performance and immune system of broilers. Fertile eggs from Ross 308 breeder broiler flock were
divided into 4 groups as follows. The group was injected with one mL of physiologic serum and the
groups injected with copper nanoparticle solutions at doses of 50, 75 and 100 ppm in the air cell,
at the first day of incubation. The daily feed intake and average daily gain at the rearing period was
higher in 100 ppm group (P <0.05), while there was no diference in feed conversion ratio. There
was no diference in antibody titers against the influenza virus. The higher and lower antibody titer
against Newcastle virus were observed in the group injected with 75 ppm and 100 ppm nano-Cu
injected group, respectively (P <0.05). Total white blood cells and heterophils in broilers at 10 days
of age were decreased in 50 ppm nano copper group (p <0.05), however, the lymphocytes of the
same group (50 ppm) was significantly increased (P <0.05). The hematocrit percentage of blood
samples at 10 days of age in broiler chickens in 100 ppm nao copper group decreased (P <0/05). A
linear decrease in serum triglyceride levels was observed with the in ovo injection of 75 and 50 ppm
copper nanoparticles compared to the control group (P <0.05). Serum cholesterol and HDL levels in
the 50 ppm copper nanoparticles groups were lower than the group of 75 ppm copper nanoparticles
and the control group (P <0.05). Serum LDL levels were not affected by experimental treatments.
The results of this study showed the positive effect of in ovo injection of copper nanoparticles, espe-
cially at 50 ppm level on feed intake, growth rate, and feed conversion ratio and serum cholesterol
and triglyceride levels.

Key words:broiler chiken, Cu nano particles, immune system, in ovo injection, performance

1,2. Department of Animal Science, University of Mohaghegh Ardabili, Ardabil, Iran.
3. Department of Pathobiology, Faculty of Veterinary Medicine, Semnan University, Semnan, Iran.

*Corresponding author: bnavidshad@uma.ac.ir

lof] liyios Al - GhlSas 5 Clgble (5)de

Y oyless WY 0)9d ‘uiﬁ}?nb s <

YYs



(5 Aerb | € Tog |0 - e T (e s bl (0 grorfe

Xl

Arias, V.J., Koutsos, E.A. 2006. Effects of copper source and level on intestinal physiology and
growth of broiler chickens. Poultry Science. 85, 999-1007.

Bakalli, RI., Pesti, GM., Ragland, W.L., Konjufca, V. 1995. Dietary Copper in Excess of
Nutritional Requirement Reduces Plasma and Breast Muscle Cholesterol of Chickens. Poultry
Science. 74, 360-365.

Barlow, S., Chesson, AJ.D., Collins, J.D., Flynn, A, Hardy, A., Jany, K.D., Knaap, A., Kuiper,
H., Larsen, J.C., Neindre, P.L., Schans, J., Schlatter, J., Silano, ,V., Skerfving, S., Vannier, P.
2009. The potential risks arising from nanoscience andnanotechnologies on food and feed
safety. EFSA Jourbal. 958, 1-39.

Bao, Y.M., Choct, M., Iji, P.A., Bruerton, K. 2007. Effect of organically complexed copper,
iron, manganese, and zinc on broiler performance, mineral excretion, and accumulation in
tissues. Journal of Applied Poultry Research. 16, 448—455.

Campbell, T. 1988. Avian Hematology and Cytology, lowa State University Press, Ames.
U.S.A.

Civardi, C., Schubert, M., Fey, A., Wick, P., Schwarze, F.W. 2015. Micronized copper wood
preservatives: efficacy of ion, nano, and bulk copper against the brown rot fungus Rhodonia
placenta. PLoS One. 10, e0142578.

Ferket, PR., Uni, Z., Tako, E., Foye, O.T., Oliveira, J.E. 2005. /» ovo feeding nutrition: impact
on gene expression, gut development, and growth performance. In: The Annual Nutrition
Conference. University of Arkansas. 160-172.

Fox, P.L. 2003. The copper-iron chronicles. The story of an intimaterelationship. Bio Metals.
16, 9—40.

Foye, O., Ferket, P. Uni, Z. 2005. The effects of 7 ovo feeding of arginine and/or beta-hydroxy-
beta-metylbutyrate (HMB) on glycogen metabolism and growth in turkey poults. Poultry
Science. 84, (Supplement1):9.

Gonzales-Eguia, A., Fu, C.M., Lu, F.Y., Lien, T.F.2009. Effects of nanocopper on copper
availability and nutrients digestibility, growth performance and serum traits of piglets. Livestoch
Science. 126, 122-129.

Henry, J.B. 1991. Clinical diagnosis and management by laboratory methods, 1-2. 18th ed.
W.B. Saunders Co, Phiadelphila.

Igbal, R., Malik, F., Aziz, T. 2012. The study of histopathological changes upon exposure
to vinegerized copper sulphate in liver and kidney of broiler chick. Middle East Journal of
Scientific Research. 12, 36-41.

Jegede, A.V., Oduguwa, O.0., Bamgbose, A.M., Fanimo, A.O., Nollet, L. 2011. Growth

response, blood characteristics and copper accumulation in organs of broilers fed on diets



supplemented with organic and inorganic dietary copper sources. British Poultry Science 52,
133-139.

Jegede, A.V., Oduguwa, O.0., Oso, A.O., Fafiolu, A.O., Idowu, O.M.O., Nollet, L. 2012.
Growth performance, blood characteristics and plasma lipids of growing pullet fed dietary
concentrations of organic and inorganic copper sources. Livestoch Science. 145, 298-302.
Joshua, P.P., Valli, C., Balakrishnan, V. 2016. Effect of 77 ovo supplementation of nano forms
of zinc, copper, and selenium on post-hatch performance of broiler chicken. Veterinary World.
9, 287-294.

Karimi, A., Sadeghi, G., Vaziry, A. 2011. The effect of copper in excess of the requirement
during the starter period on subsequent performance of broiler chicks. Journal of Applied
Poultry Researh. 20, 203-209.

Kwiecien, M., Winiarska-Mieczan, A., Piedra, J.V., Bujanowicz-Haras, B., Chatabis-Mazurek,
A. 2015. Effects of copper glycine chelate on liver and faecal mineral concentrations, and blood
parameters in broilers. Agriculture and Food Sciences. 24, 92—103.

Leeson, S. Scott’s Nutrition of the Chicken - 4th Edition. University Books, Guelph, ON.
Mroczek-Sosnowska, M., Lukasiewicz, M., Wnuk, A., Sawosz, E. Niemiec, J. 2014. Effect
of copper nanoparticles and copper sulfate administered in ovo on copper content in breast
muscle, liver and spleen of broiler chickens. Annals of Warsaw University of Life Sciences -
Animal Science. 53, 135-142.

Mroczek-Sosnowska, N., Sawosz, E., Vadalasetty, K., tukasiewicz, M., Niemiec, J.,
Wierzbicki, M., Kutwin, M., Jaworski, S., Chwalibog, A. 2015a. Nanoparticles of copper
stimulate angiogenesis at systemic and molecular level. International Journal of Molecular
Sciences 16, 4838—4849.

Mroczek-Sosnowska, N., tukasiewicz, M., Wnuk, A., Sawosz, E., Niemiec, J., Skot, A.,
Jaworski, S., Chwalibog, A. 2015b. /7 ovo administration of copper nanoparticles and copper
sulfate positively influences chicken performance: effect of Cu on chicken performance. Journal
of the Science of Food and Agriculture. 96, 3058-3062.

Mullally, A.M., Vogelsang, G.B., Moliterno, A.R. 2004. Warted sheep and premature infants
the role of trace metals in hematopoiesis. Blood Reviews. 18, 227-234.

Pesti, G.M, Bakalli, R.I. 1996. Studies on the feeding of cupric sulfate pentahydrate and cupric
citrate to broiler chickens. Poultry Science. 75, 1086—-1091.

Rahman, Z.U., Besbasi, F., Afan, A.M., Bengali, E.A., Zendah, M.IL., Hilmy, M., Mukhtar,
M.R., Jaspal, S.A.S., Aslam, N. 2001. Effects of copper supplement on haematological profiles
and broiler meat composition. International Journal of Agriculture and Biology. 1560, 203-205.
SAS Institute . 2004. Statistical Analysis Systems User’s Guide (9.2th. Ed.). SAS Institute
Inc, Cary, NC.

Scott, A., Vadalasetty, K.P., Sawosz, E., tukasiewicz, M., Vadalasetty, R.K.P., Jaworski, S.,
Chwalibog, A. 2016. Effect of copper nanoparticles and copper sulphate on metabolic rate and

lof] liyios Al - GhlSas 5 Clgble (5)de

Y oyless WY 0)9d ‘ugaﬁ}?ﬁl.) s <

YYA



< Aerb| € |0 - e acrinD L(o']rﬂ"}‘]wp eHas™ 6o g o

development of broiler embryos. Animal Feed Science and Technology. 220, 151-158.
Tamilvanan, A., Balamurugan, K., Ponappa, K., Madhan Kumar, B. 2014. Copper nanoparticles:
synthetic strategies, properties and multifunctional application. International Journal of
Nanoscience 13, 1430001.

Turnlund, J.R. 1988. Copper nutritive bioavailability and the influence of dietary factors.
Journal of the American Dietetic Association. 88, 303—-310.

Uni, Z., Ferket, P.R., Tako, E., Kedar. O. 2005. /7 ovo feeding improves energy status of late-
term chicken embryos. Poultry Science. 84, 764-770.

Wang, C., Wang, M.Q., Ye, S.S., Tao, W.J., Du, Y.J. 2011. Effects of copper-loaded on growth
and immunity in broilers. Poultry Science. 90, 2223-2228.



