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ABSTRACT

The aim of this study was to determine effectsgafd supplement of vitamin E and Selenium (Cdgis&”) on
performance and immune response of laying hensidurigh environmental temperature. A total numbeil44
white Lohman LSL-Lite laying hens at 63 weeks efdigided into 24 cages. Four levels of Certisdissupplement
including zero (T or control), 0.5 (), 0.75 (&) and 1.0 (}) ml per liter of drinking water with 6 replicatéa=6)
were used during 4-week trial period. The hensgrerince including hen-day egg production % , fies¢ake, egg
mass (g/hen/day) and feed conversion ratioRF@ feed: g egg) was measured. Antibodyymtiah against
sheep red blood cells (SRBC) also was measuredgéditeral linear model procedure of SAS software ugzsl for
data analysis and differences among treatment me@tsrmined using the Duncan’s multiple-range tddte
results showed that the inclusion of Certiselenad k significant effect on production performanédaging hens
(P<0.05). In addition Certiselen-E supplements ioy@d immune response of laying hens and a mordiyesi
effect was observed when 1 ml/L added to the arinkiater. From the results of the present expertritesould be
concluded that utilisation of Certiselen-E in drimgg water were effective for improving the performoa and
immune system of laying hens.
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INTRODUCTION

Heat stress in laying hens reduces feed intided efficiency, production and quality of egds. hot
environment, hens exert an effort to maintaieirtibody temperature within a normal range. Thialleimge is
associated with behavioral, physiological, hormomadl molecular reactions to heat stress [21]. Stiesreases
mineral and vitamin mobilization from tissues ameit excretion, thus may exacerbate a marginalmiitaand
mineral deficiency or an increased mineral andmita requirement [21]. The aim of food researchansl
producers is to increase the nutritional valueooff without decreasing sensory quality or consusnecteptability.
Human health may be improved with increasing intakebiologically valuable ingredients [18].Vitamirend
minerals are vital nutrients that are involved otHbmetabolic and physiological processes, whiehaitical for
human and animal health and animal feed productiphas been well-documented that in formulatingdfe
nutritionists have to take into account severatdiacincluding stress management and immunity ecgraent [16,
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21]. In birds, free radical generation and lipidgédation are responsible for the developmentarfous diseases
as well as for a decrease in bird’s productivityg groduct quality [17, 38]. Vitamin E, a fat solabVitamin,
functions as a chain breaking antioxidant whichvpngs free radical induced oxidative damage bypirapreactive
oxyradicals in biological membranes [27, 33]. Tratmments function as parts of proteins, hormoeesymes or as
cofactors that activate specific enzymes. Selenisiran essential component of selenium dependemathiane
peroxidese enzymes, which are antioxidant enzymasdestroy free radicals produced during normaiabwic
activity [28]. Selenium has a profound impact onmiome function, health and productivity and is agged with
protein in animal tissues [42] and selenium is oe band toxic at high doses. On the other hande8eiency is a
global problem related to an increasing suscefititiif animals and humans to various diseases [G2herally, a
deficiency of selenium and/or vitamin E has litdffect on the magnitude of the total or the specifintibody
responses of domestic species [8]. Because selgriantrace element and add to ration very litileg in powder
form not mixes well, in result may some animals os®e that is poisoning and some other use lowadrdhusing
deficiency. Supplement used in this experiment th@ertiselen-E that was in liquid form that addedydto water
in different levels. This supplement was contaid®@000 mg vitamin E in form af-Tocopheryl acetate and 225
mg selenium in form of sodium selenite per liteheTpresent study was conducted to evaluate thet effelifferent
levels of Certiselen-E supplement on performanakiammune response of laying hens during high envirental
temperature.

MATERIALS AND METHODS

This study was conducted in the Rezvan junior gellaviculture farm in Kerman province (latitude’ 25 ' N,
longitude 58 26 E, altitude 1755m) from April to June 2011. A fatamber of one hundred and forty four 63-week
old single comb white LSL-Lite Lohman laying hemgre divided into 24 cages. The hens were seldobed a
large herd so that their body size and egg prodmctiere almost similar. Experiment was conductezseeon a
completely randomized design. After a week of adlimt, hens were randomly allocated to one of ier f
experimental groups including zero.{;T0.5 (T,), 0.75 (&) and 1.0 () ml Certiselen-E supplement per liter of
drinking water. Hens were randomly assigned to sagel each experimental group was assigned to dfesig
replicates. Each replicate consisted of 2 adjoimiages with 3 hens per individual cage (n=6). Alti® were fed on
diet was formulated to cover the nutrient requiretaeof laying hens based on Lohman catalogue. Duitie
experiment, hens fed approximately 120 (gr/day) amater was offeredd-libitum The hens performance
including hen-day egg production %, feed intake egg mass (g/hen/day) was measured. Feed convéFsidty g
feed: g egg) was also calculated as the ratio ahgef feed consumed per gram of egg weight produsethe 3"
week of the experiment, 6 hens were randomly sedeftbm each group (1 from each replicate) andciep with
0.2 ml of 9% suspension of sheep erythrocytes (SRB@hosphate buffer saline. One week after SREj€ction,

3 mL blood was taken from selected hens using prgegnipuncture, and serum was separated and ésalta
antibody titer. Haemagglutination inhibition (HBst was used for determining antibody titer sera.

Statistical analysis

The general linear model procedure of SAS softweais used for data analysis and differences amaagntent
means determined using the Duncan’s multiple-raage All statements of significance are basedaodbatility of
less than 0.05.

RESULTS AND DISCUSSION

The effect of different levels of supplemental @eten-E in drinking water on egg production ang egass of
laying hens during the entire 4-week period ofshely are presented in Table The results indictitatinclusion
of Certiselen-E in drinking water had a significaffect on egg production and egg mass (P<0.039.fdoduction
was higher in Ttreatment compared with other treatments. Egg mvasshigher in Jtreatment compared with that
of other treatments. Egg production and Egg maseased with increasing the levels of Certiselen-E.

The effects of different levels of supplemental t8eten-E in drinking water on feed intake and feedversion
ratio of laying hens during the entire 4-week pérbf the study is shown in Table 2. The resulticated that
inclusion of Certiselen-E in drinking water hadign#ficant effect on feed conversion ratio (P<0.0Bgsults from
this table showed that inclusion of Certiselen-H hat a significant effect on feed intake (P>0.F®ed intake was
lower in T, treatment compared with other treatments. In adgupplementation with Certiselen-E significantly
decreased feed conversion ratio. Feed conversimndecreased with increasing the levels of Celeis-E.
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Table 1: Effects of adding vitamin E and seleniunas liquid supplement Certiselen-E in drinking wateron egg production (EP) and egg
mass (EM) of laying hens

Traits Egg production (%) Egg mass (g egg/hen/day)

Weeks 1-2 3-4 1-2 3-4
Treatments
T, 73.03+1.18 75.19+1.1% 49.33+0.89 50.65+1.25
T, 74.09+1.08 76.63+0.88 50.72+1.07 52.77+1.4%
Ts 76.91+0.8% 78.91+0.9° 51.63+1.19° 54.33+109%®
T, 78.43+1.38 81.62+1.48 51.35+1.37 57.77+1.98
SEM 0.543 0.632 0.448 0.639
P-Values 0.024 0.031 0.067 0.027

Means (£SD) within a column showing different sigeeipts are significantly different (P<0.05).

Table 2: Effects of adding vitamin E and seleniunas liquid supplement Certiselen-E in drinking wateron feed intake (FI) and Feed
conversion ratio (FCR) of laying hens

Traits Feed intake (g Feed/hen/day) Feed conversion ratio (FCR)

Weeks 1-2 3-4 1-2 3-4
Treatments
T, 117.33%1.22 117.08+1.02  2.32+0.88 2.12+1.3%
T, 117.51+1.01 116.32+0.95  2.28+0.9% 2.09+1.1%
Ts 117.32+1.19 117.04+1.08  2.18+0.88 1.98+0.94
Ty 118.67+1.38 117.36+1.26  2.07+1.04 1.75+1.58
SEM 0.789 0.565 0.389 0.462
P-Values 0.151 0.238 0.349 0.029

Means (£SD) within a column showing different sigeeipts are significantly different (P<0.05).

The effects of different levels of supplemental tSefen-E in drinking water on egg weight and e titer
against SRBC of laying hens during the entire #kvperiod of the study is shown in Table 3. Resfutim this
table indicated that inclusion of Certiselen-Eliimking water had a significant effect on egg vnrtignd antibody
titer against SRBC (P<0.05). Egg weight was highef, treatment compared with that of other treatmelftgy
weight increased with increasing Certiselen-E seimgint. The hens receiving the 1ml/L Certiselen-E ha
significantly higher titers of total, IgM and Ig@tibodie compared with that of other treatment)(B5). The titer
of total antibody, IgM and IgG significantly inciesd with increasing Certiselen-E supplement.

Table 3: Effects of adding vitamin E and seleniunas liquid supplement Certiselen-E in drinking wateron egg weight (EW) and
antibody titer against SRBC of laying hens

Traits Egg weigh (g) Antibody titer against SRBC

Weeks 1-2 3-4 IgM 19G Total
Treatments
T, 5938+1.16" 5558+142°  211+141° 321+142° 3.17+104°
T, 63.42+1.46 59.79+1.6%  3.19+0.98 4.34+1.37" 5.53+0.88
Ts 65.29+0.97 61.24+0.98 3.33+1.18 5.08+0.79 6.69+1.03
T, 67.07+1.28 63.43+1.42  5.47+1.38 7.23+1.05 8.44+1.18
SEM 0.438 0.512 0.349 0.284 0.387
P-Values 0.032 0.023 0.0036 0.039 0.017

Means (£SD) within a column showing different sigeeipts are significantly different (P<0.05).

Results from current study indicated that inclusanCertiselen-E in drinking water had a significaffect on
production performance of laying hens (P<0.05).sEheesults were in agreement with those of Nasilahe and
Torki [24] who demonstrated that the diet suppletaton by vitamin E have beneficial effect on penfiance of
laying hens during the period of 71-81 week of dgeradi Kor et al. [21] demonstrated that under hete¢ss
vitamin E and selenium supplementation decreasd®l ifGaying hens. Our results are in contrast \litd finding
of Osman et al. [26] who reported that the dietaganic selenium supplementation had no signifieffiect on egg
production in laying hens. In addition, puthponigsirn et al. [30] reported that under environmestatss, feed
intake, egg production was decreased in birds fgd wtamin E and C. Grobas et al. [9] using twedks of
Vitamin E (13 and 263 mg/kg) observed no differeicegg production, egg weight, feed conversion shell
thickness in ISA brown laying hens. Mohiti asti &. [19] reported that diet inclusion of vitamih did not
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significantly affect egg weight and FCR. Mohiti iast al. [20] found that FCR and egg production eveot
significantly influenced by vitamin E and organiadainorganic selenium supplementation during hesgss.
Scheideler and Froning [35] supplemented layer ¢Bek B-300) diet with 50 mg/kg Vitamin E and obsah2%
improvement in egg production during peak productithe differences between previous reports angthsent
study may be partly related to differences in hags' and environmental condition. Theeet of dietary selenium
and vitamin E and their fferent combination on body weight gain, food constionp food conversionféiciency,
leucocyte migration inhibition and antibody prodantwas studied in broilers [39, 40, 41]. It wapaded that the
dietary supplementation of selenium significantlgréased the egg production and hatchability andedsed the
percentage of infertile eggs and early dead embieselenium and vitamin E have been increasingtpgnized
as an essential element in biology and medicinet Bupplementation by Immunofin and vitamin E dalén
beneficial effect on performance of laying hensimyrthe period of 71-81 week of age [24]. It haserbe
demonstrated that vitamin E is an antioxidant bsedtiscavenges free radicals generated in cellbremes [2],
and forms selenocysteine, part of the active ceotethe glutathione peroxidase enzyme [15]. Thdediinces
between previous reports and the present studytragartly related to differences in hens' age arvir@enmental
condition. Antibody production against SRBC in layihens that fed high level of Certiselen-E suppletation
was greater than that of the other treatment .30 Serological data from the present study shiothat the
effectiveness of Certiselen-E supplementation atesygic immunity. The results of this experiment wagilar to
finding of Mohiti Asli et al. [19] who indicatechat vitamin E could stimulate a protective immuesponse
sufficiently to enhance resistance to microbialhpgens. Dietary selenium and vitamin E stimulatesniine
response in poultry against bacterial and viraédtibns [22], improve reproductive performance §8]broiler
breeders as well as increasing economic return$. [#8lenium and Vitamin E have been found to alter
immuncompetence in various species. The etiologytbéir stimulatory roles in the immune responss
unknown; however, it may be related directly tiheir antioxidant properties [11]. Spallholz ét B7]
demonstrated that high dietary selenium enhancedrsanmunoglobulin G (IgG) and immunoglobulin M Ky
antibody titers in mice challenged with sheep riebd cells. Vitamin E has been implicated in stiadidn of serum
antibody synthesis, particularly IgG antibodies][11

CONCLUSION

The present investigation suggested that Certidelaha level of 1 ml/L can improve production peniance and
immune responses of laying hens during high enwirental temperature. Thus, supplementation Clatise at
levels above recommended as nutritional requiresnéot inprove humoral and cellular immunity. In #awh,
improving performance and immune responses of ¢alggns by Certiselen-E supplementation is relatigehovelt
results, so the antioxidative effect of Certisefeneuld be the subject of further investigations.
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