Available online at www.pelagiaresearchlibrary.com

<
sRka

-.L_R|_ Pelagia Research Library
A —

European Journal of Experimental Biology, 2013, 3(p497-501
Pelagia Research

Library

ISSN: 2248 —9215
CODEN (USA): EJEBAU

Library

Effects of different levels of zinc supplementatiomn broilers performance
and immunity response to Newcastle disease vaccine

Mohammad Saeid Ezzaff', Mohammad Hassan Bozorgmehrifard, Peyman Bijanzad,
Saeed Rasoulinezhad Hamed Moomivand’, Saman Faramarzf, Armin Ghaedi“, Hojjat
GhabeFfand Ehsan Stabraght

YFaculty of Veterinary Sciences, Tabriz Branch,staAzad University, Tabriz, Iran
’Department of Poultry Diseases, Faculty of Vetenraciences, Science and Research Branch,
Islamic Azad University, Tehran, Iran
3Department of Clinical Sciences, Faculty of vetarjnMedicine, Tabriz Branch, Islamic Azad
University, Tabriz, Iran
“*Department of Microbiology, Faculty of Veterinargiéhces, Science and Research Branch,
Islamic Azad University, Tehran, Iran

ABSTRACT

Zinc is a nutritionally essential trace elementttla@ts in most metabolic pathways. Nowadays theofispecific
dietary supplements to boost the intrinsic potdrafapoultry to perform better immunologically ie smportant.
The aim of the present study was to investigatezihe additive different levels effect on immunspomse and
performance of broilers. In this study, 200 Ros8 Bfbilers divided in 5 groups. In groupl, 2, 3 afids0, 75, 100
and 125 ppm Zinc, respectively, were used for teeks. In group5: was mentioned as a control grdups study
was performed in 42 days period and growth pararseiteclude body weight gain, feed intake and FCRewe
calculated in all groups and antibody titers agdiiNewcastle disease were evaluated by HI and Eloi®#ods.
Dietary Zn significantly affected daily body weigfgtin and daily feed intake (p<0.01) but not thedeonversion
ratio, and the best results were obtained in 100 ppm geoDfetary Zn significantly affected antibody tgexgainst
Newcastle disease (p<0.01), and the highest anyiliter in ELISA and HI methods was in 100 ppm gsowur
results indicated that 100 ppm Zn supplementati@uldc improve performance of broilers also it has
immunestimulatory effects and increase humoral imtpuesponse to vaccination.
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INTRODUCTION

Zinc (Zn) is a nutritionally essential trace elem#rat acts in most metabolic pathways. It playziacal role in
immune function as moderate Zn deficiency and se¥er deficiency are known to affect immunity in hammand
animal models [9, 16, 17, 36]. The most commonkyduZn for supplementation in animal diet is inoligazn in
the form of zinc sulfate due to cost and commeraiadilability. Nowadays the use of specific dietanpplements
to boost the intrinsic potential of poultry to pmrh better immunologically is so important. Tradengents are
involved in the metabolic activities via metallognes which are essential for the antioxidant ptaiacof cells in
poultry [32].
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Zinc is essential for highly proliferating cellsspecially in the immune system and is an esseotifdctor for
thymulin which modulates cytokine release and irduproliferation [26]. There are conflicting resutegarding
the level of zinc required to affect an immune ms®e. Some studies indicate that supplementindigtef broilers
above the National Research Council (NRC, 1994pmenendation could enhances antibody production, [19]
whereas the others have reported no effect [33].

Bartlett and Smith (2003) reported the broilereigog 68 and 181 mg Zn had a higher responseotat, tigM, and
IgG antibodies [1].

Studies on the relationships between animal notriind immunity have sought reliable methodolotpeseasure
responses. It is clear that zinc affects multippegts of immune system, from the barrier of thie $& gene
regulation within lymphocytes. Zinc is crucial foormal development and function of cells mediatwogspecific
immunity such as neutrophils and natural killelscg36].

Dietary Zn might also influence the immune systerdirectly by interaction with growth and infectiyitof
organisms that are pathogens to animals. Chickams hypozincemia when infected with the Newcasiteake
virus [38] or Escherichia coliendotoxin [5] Zinc concentrations in the liver are increasedBbycoli endotoxin
infection [23] Temporal and quantitative changes in zinc concdoira in immune tissues might be important in
the response to infection because the host usesgia cofactor for enzymes involved in defensénagaathogens
[23, 31] Increased liver weight by infection could be thsule of interleukin (IL-1) stimulation of acute-pf&a
reactant protein synthesis such as metallothioarth ceruloplasmin [31Fn concentrations in serum and plasma
are initially depressed when birds are infectechw@almonella gallinarunj13], E. coli[39], or E. coli endotoxin

[5].

The effectiveness of Zn inhibition of bacterial gth results from changing the active transport esystand
impeding the initial phase of bacterial matif&y]. They also propose that zinc treatments such ascttaride
enhanced survival incidence in rats infected witancisella tularensir Streptococcus pneumonidkghis can be
explained by zinc’'s association with defense meidmas such as leukocytosis, phagocytosis, and cedliasted
immunity as well as indirectly by zinc’s inhibitiayf proliferation of these foreign invaders.

Burrell et al. [4] reported improved performanceentbroilers consumed diets formulated to contalbmd Zn/kg;
while the NRC (1994) mentioned that the requirenadriZn for broiler chickens is only 40 mg/kg [2#xcessive
supplement of inorganic Zn can bring on seriousirenment pollution resulting from the low utilizati of this
element. Therefore, excretion of Zn may be redumgdising sources of Zn with higher availability.nZifrom
amino acid complexes has been reported to be noagdilable than Zn from inorganic sources [6, 42].

Zinc is an essential micro-mineral that is involiedseveral metabolic routes that are fundamentagfowing and
living[25]. This mineral is essential for the imnalagical function and disease prevention, sincdenjiroves the
responses to antigenic challenges under field tiondi [21]. Adequate Zn consumption is crucial tee t
development, maintenance and efficient functiorohghe immunological system and the cells assodisdet [8].
Nevertheless, previous studies have not provenzihathas influence on chick immunological respof#® 34].
The objective of this study was to evaluate thec zwdditives different levels effect on immune resg® and
performance of broilers.

MATERIALS AND METHODS

In this study, 200 Ross 308 broilers divided inrbups, and each groups divided to 4 replicatiom & birds in
each of them. In groupl, 2, 3 and 4: 50, 75, 1@D1#&b ppm Zinc, respectively, were used for two kgefeom day
10 to 24. In group 5: placebo was used and thatpgneentioned as a control group. This study wafopeed in 42
days period and growth parameters include bodyejgin, feed intake and FCR were calculated igrlps.

For evaluation of zinc effects on immune responseatcination the Newcastle vaccines titer weregtigated by
HI and ELISA methods.

Newcastle disease vaccination programs includesehyonchitis on 12 days old and clone30 on 25 g&hda3s old
by drinking water.

Statistical Analysis,For comparison results between groups the dataneltavere compared by One-way Analysis
of variances (ANOVA) at 95% probability and in cask significantly statistic difference in ANOVA rehls,
Duncan test at alpha level 0.05 was performed.
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RESULTS

Growth Performance

Dietary Zn significantly affected daily body weighain and daily feed intak@<0.01) but not the feed conversion
ratio (Table 1). When the diet was supplementeti 30 ppm Zn, chick BW gain and feed intake wasrowed,
although there was not significant differences leetwfeed intake and BW between 100 and 125 ppnpgrou

Tablel: Effect of dietary Zn on body weight, feedrtake, and FCR of broilers

Group Body v_veight Feed !ntake Feed conversion ratio
(g/bird) (g/bird) (FI/BW)

Control  2680.24+11.54  6030.53+57.73 2.25+0.02

50 ppm 2689.91+6.35  5969.58+39.83 2.22+0.05

75 ppm 2705.06£8.686  5997.61+49.10 2.19+0.04

100 ppm  2744.12+7.5B  5817.28+38.68 2.12+0.02

125 ppm  2734.67+8.08  58.78.10+42.14 2.15+42.01

P value 0.001 0.046 0.162

* Mean values within the same variable with unkkerscript letters were significantly differenk(p05).

Antibody titers

Dietary Zn significantly affected antibody titergaanst Newcastle diseasp<Q.01) (Table 2). When the diet was
supplemented with 100 ppm Zn, HI titer in 100 ppraup was highest and it was significantly differémam 50
and 75 ppm groups, but in view of ELISA titers #havas not significant different between 75, 100 488 ppm
groups. Also our results indicated that the Zn tholdito broilers drinking water could improve amity titers
against Newcastle disease and improves immunemssgo vaccination.

Table2: Effect of dietary Zn on Newcastle diseasentibody titers in broilers

Group ELISA HI

Control 9863.50+£659.69  6.06+0.30
50 ppm  10347.05+927.09 7.22+0.33
75 ppm  12967.72+746.84 7.20+0.33
100 ppm  14800.22+535.29  8.39+0.30
125 ppm  14426.72+401.70 8.06x0.16
P value 0.001 0.001

* Mean values within the same variable with unkkerscript letters were significantly differenk(p05).

DISCUSSION

During study, there was significant difference iadlp weight gain and feed intake between the cordrad
experimental groups (100 and 125 ppm groups, ThAbl8ut there was no significant difference (p>0.06FCR
between experimental and control groups.

Researchers previously indicated that not more 6iamg/kg of supplemental Zn was needed in additiothe 41
mg/ kg present in the basal diet [10]. Burrell t(2004) reported that optimum BW was achieved 2 mg of
supplemental Zn/kg with a maize-soybean meal bdisal[3]. Other researchers results purposed whsoyhean
meal diet was fed to chicks from 1 to 21 d posthiag, the Zn requirement is 71 mg/kg [14]. Edwaatal. (1958)
and Burrell et al. (2004) used BW as the critefimnZn requirement, but the difference between ¢hstsidies was
the type of chicks used [4, 10]. The estimate forréquirement varied depending upon which respaniserion
was used [43].

Differences in criteria chosen and the differingpeayof chicks may offer explanations to why the rfezment
estimates differed among the experiments. The cUN&C Zn requirement for chicks (40 mg of Zn/kgrfrO to 3
wk) was based on the level of Zn needed to maximgipevth. However, growth may not be the best indexn
status. When fed with purified or semi purified &ladiets, optimal dietary Zn improves the earlyvgtto of broilers
significantly [41, 44], but when fed with C-SBM digrowth is usually not influenced [42]. The ZnGASBM basal
diet often met the estimated requirement of thelcfor Zn (40 mg/kg Zn; NRC, 1994).

Our result is similar to that reported by Mohannd &lys (1999), who found that chick BW gain anddantake

increased with the dietary Zn content until supm@atation with 25 mg of Zn/kg was reached [28], &adhbi et al.,
(2011) results that they indicated the additionn@§/Kg total dietary Zn significantly improves bogeight gain

and feed intake. These data suggest that the emeit for early chick growth is satisfied when &kiare fed diets
containing 40 mg of Zn/kg as recommended by the NFG24).
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The immune system is dependent on the functior®lbdlar metabolism. Zinc is ubiquitous in cellulaetabolism
and functions both structurally and catalyticatllymetalloenzymes [30Dther researchers have demonstrated that
supplementation of broiler breeder hen diets witlc promoted the cellular immune response of prgdan, 22].

In addition, hens provided diets with added zinanframino acid complexes or chelates had incredsgaus
weights [40] and improved livability of progeny[135].

Hudson et al. (2004) reported that antibody titerSIDV were higher when supplemental zinc was tegiby Zn-
amino acid complex [15]. Similarly, in their studhth broiler breeders, Khajarern et al. (2002) fduhat NDV,

infectious bursal disease and infectious bronclit&ss were increased when hen diets were suppitdewith

zinc-amino acid complex [18]. Zinc is essential fhymulin, a thymic hormone that regulates T lympjte

maturation [12]. Birds provided diets supplementéth a more available zinc source (ZnMet) might dawduced
thymulin activity, and therefore promoted immunspenses through increased maturation of T-lymplescgnd
activation of B-lymphocytes by T-helper cells. Cistent with our findings, Beach et al. (1980) répdrthat diets
supplemented with zinc tended to improve the abdit birds to produce antibodies [2]. Also, Bartlahd Smith
(2003) showed that birds receiving a high zinc tid significantly higher titers of total, IgM amgiG antibodies
than those receiving adequate or low zinc dietindguhe primary response [1]. Furthermore, thosdsbieceiving
adequate and high zinc diets were similar with éiglesponses for total, IgM, and IgG antibodiesirduthe

secondary challenge with SRBS than those in the 2one group [1, 7]. Kidd et al. (1992) also repdrtehat

supplemental Zn from amino acid complexes in tlegsdof the parents and chicks increased antibagoreses of
chicks to SRBC andsalmonella pullorumchallenges [20]. Also other researchers indicateat the dietary
supplementation with organic zinc improves bothutat and humoral immune responses [24, 27].

Our result is similar to other researcher's resani Zn supplementation increased antibody titgasnat Newcastle
disease.

CONCLUSION

Our results indicated that 100 ppm Zn supplemeamatould improve performance of broilers includerégase body
weight gain and decrease feed intake, but it haampeffects on feed conversion ratio.

Also the results showed the antibodies obtainedrninsupplemented groups, especially in 100 ppm gnape
significantly higher than the other groups. Witgaeds to our results Zn uses in broilers recommende
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