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ABSTRACT

A completely randomized design experiment congisintreatments with 5 replicates (6 birds per
replicate) was carried out by allotting 150 whitelman laying hens at 18 weeks old. The experimental
diets were prepared by addition of different levaflsE-selenovit supplement (0.0, 35, 65, 80 ar@irf

/ kg of feed) to the diets. The diets were isogénous and isocaloric and of fered ad libitfor 12
weeks. The hens performance including hen-daypgduction % , feed intake, egg mass (g/hen/da
and feed conversion ratio (FCR, g feed: g egg) maasured. Antibody production against Sheep Red
Blood Cells (SRBC) and Newcastle Disease Virus (N&6 was measured. The results indicated that
inclusion of E-selenovit had a significant effemn performance (P<0.05). Supplementation aftsd
with  E-selenovit significantly increased feed ka&taand improved feed efficiency (P<0.05). Egg
production was higher in treatment five tharatttof control, (94.3 vs 88.1 respectively)ggEnass
also significantly affected by inclusion of @&enovit (P<0.05). Higher egg mass was observed in
treatment five than treatment one (54.9 vs 50.Afdition of E-selenovit significantly increased
(P<0.05) antibody titrations against SRBC andMdastle disease and it was higher in treatment
five compared with control group,( 8.03 vs 6a8® 8.93 vs 6.31). These results showed Hat
selenovit supplements can improve immune rsgp®f laying hens under heat stress carditi
and a more positive effect was observed whemigikg E-selenovit added to the diet.

Key words: E-Selenovit, Heat stress, Laying hen, Immune sysRerformance.

842

Scholars Research Library



Nasroallah Moradi Kor et al Annals of Biological Research, 2012, 3 (2):842-849

INTRODUCTION

In many countries, high ambient temperaturetuce a large economic losses because of
mortality and decreased production. Heat strgs laying hens reduces feed intake, feed
efficiency, production and quality of eggs. In hatvironment, hens exert an effort to
maintain their body temperature within a normatg& This challenge is associated with
behavioral, physiological, hormonal and molecuksctions to heat stress. In addition, heat
stress stimulates the release of corticosteronecatatholamins and initiates lipid peroxidation
in cell membranes Puthpongsiripoeh al, [23] including membrane of T and B lymphocytes
and there by suppresses antibody production aremnesliated immunity and also increases
heat-stressed dependent mortality. Corticosterodecat-ecolamines are the most important
hormones that are released in response to stnesthat have negative effects on performance
and immunity of hens [17]. Heat stress leadsgeneration of free radicals and there by
inducing oxidative degeneration of polyunsatedla fatty acids (PUFA) in cell membranes
phospholipids [9]. Hens in stressful environmgnizduce lower antibody response to a variety
of antigens [17]. Stress increases mineral andmitamobilization from tissues and their
excretion, thus may exacerbate a marginal vitanmd mineral deficiency or an increased
mineral and vitamin requirement [16]Vitamins and minerals are vital nutrients that are
involved in both metabolic and physiological ggeses, which are critical for human and
animal health and animal food production. Bt poultry production is based on the
feeding of well balanced diets to highly produetiline of birds. The immune system benefits
greatly from proper nutrition of the bird. Thusrnmany instances, proper nutrition decreases the
immune suppression associated with the stressmespn the bird. It was reported that when
formulating feed, nutritionists have to takatoi account several factors including stress
management and immunity enhancement [15]. In th&pect, antioxidants play an important
role in maintaining bird health, productive androghuctive performance [28Felenium (Se) is
an essential micronutrient in the diet of many fbems including animals and humans. The
biochemical role of Se was demonstrated in 197Rbtruck et al. when it was discovered as
part of the enzyme glutathione peroxidase (GSH-RXutathione peroxidase acts as an
antioxidant to prevent cellular damage by free qaldi produced as natural by-products of
oxygen metabolism in the body. Vitamin E is a met@bnutrient that has received a lot of
attention with respect to its importance te tmmune response in poultry. However,
poultry can not synthesis Vit. E, therefore,.\Rtrequirements must be given from dietary
sources [23]. In a study done by Carail, [5], egg production in laying hens in a hea¢sted
group and a non-heat stressed group both incresgadicantly with the supplementation of
dietary vitamin E. Puthpongsiriporet al, [23], and Alia Aljamal., [1] showed that
supplementation of vitamin E significantly incredsegg production in laying hens exposed to
heat stress. Supplement used in this exprimentBasalenovit in powder form and 1kg added
in 1000kg diet. This supplement was contain 550@itemin E in form ofa-Tocopheryl acetate
and 300 mg selenium in form sodium selenite (inaorg). Thereforethe present study was
aimed to examine the effects of different levelSé&enovit supplements on performance and
immune response of laying hens during high enviremial temperature.
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MATERIALSAND METHODS

A total of 150 laying hens, 18 week oldngle Comb White Lohman laying hens were
divided into five groups. Experiment was condudigdising as a completely randomized design
and five dietary treatments were utilized. Tigatment involved: control ¢J, basal diet plus
35 mg/Kg of diet (3), basal diet plus 65 mg/KgdTbasal diet plus 80 mg/Kg {Tand
basal diet plus 100 mg/Kg £l E-selenovit Supplement. These levels of supptdation
selected base on optimum recommended level in sesearches. The composition of basal
diet is shown in Table 1.

Table 1. Ingredients and chemical composition of the diets

Feed ingredients %o Treatments
T1 T2 T3 T4 Ts
Comn 65.06 65.06 65.06 65.06 65.06
Sovbean meal 17.53 17.55 17.55 17.55 17.55
Wheat bran 4.08 4.08 4.08 4.08 4.08
Ol sunflower 3 0.3 0.3 0.3 0.3
Fish meal 2 2 2 2 2
Limestone 7.87 7.87 7.87 7.87 7.87
Dy calcium phosphat 1.29 1.29 1.29 1.29 1.29
Salt 0.26 0.26 0.26 0.26 0.26
Mineral supplement ! 0.25 0.25 025 025 0.25
Vitaminised supplement 2 0.25 025 0.25 0.25 0.25
D-L metyonin 0.15 .13 013 0.13 Q.13
L-Lysin 0.03 0.03 0.03 0.03 0.03
E-selenovit supplement (mg) 0 335 65 B0 100
Chemical composition({Analysed)

Metabolizable energy, (eal ke 2720 2720 2720 2720 2720
Crude protein %o 15.42 15.42 1542 1542 1542
Ether extract % 3113 3.13 313 3.13 3.13
Crude fiber % 323 3.23 323 3.23 3.23
Calcium %o 342 342 3.42 3142 142
Av.phosphor % 0.35 0.33 0.35 035 0.35
Metvonin 0.47 0.47 0.47 0.47 0.47
Lysin 077 o.77 0.77 0.77 077

per kg mineral supplement include 74400 mg Mgz, 73000 mg Fe, 64673 mg Zn, 6000 mg Cu. 876 mg
wodine, 200 mg selennnm 2 per kg vitamm supplement inchade 8500000 I vitarmn A 2500000 IT Vitarmn D 3,
11000TU Vitamin E, 2200 mg Vitanin K3, 1477 mg Vitamin B 1, 4000 mg Vitamin B2, 7840 mg Vitamin B 3,
34650 mg Vitamin BS5, 2464 mg Vitamin B6, 110 mg Vitamin B9, 10 mg Vitamin B12, 400000 mg choline
chloride.

This study was conducted in the Rezvan junior gellaviculture farm in Kerman province
(latitude 28 55’ N, longitude 5326 E , altitude 1755m) from July to September 20HEns
were randomly assigned to cages so thatetheere five replications. Each replicate
consisted of 2 adjoining cages with 3 hewrs mdividual cage for a total of 6 hensr pe
replicate. Before the start of the experimenthalts fed basal diet for 2 weeks and were similar
in body size and production. Layers were fed wikpezimental diets for 84 days. Feed (in mash
form) and water were provide@d-libitum throughout the experiment. The experiment was
conducted in the summer season and were sintita guidelines set in the white Lohman
laying hens. The constant temperature and iveldhumidity of hen house was 24+2°C
and 50+10%, respectively. The hens performandedmng hen-day egg production % , feed
intake was measured and egg mass (g/hen/@awvell as feed conversion ratio (FCR, ¢
feed: g egg) also was calculated. Yolk and rp&ascholesterol were determined during the
last week of the trial. These measurements werelemby spectrophotometer (UV-visible
$2100, Scinco, Korea) using commercial kits hgthod of Mohiti Asli et al. [19]. At the"d
week of the experiment, 5 hens were randomly salleitom each group (1 from each replicate)
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and injected with 0.2 ml of 9% suspension of shegphrocytes (SRBC) in phosphate buffer
saline. One week after SRBC injection, 3 mL bloaasuwaken from selected hens using jugular
venipuncture, and serum was separated and esdldat antibody titer. All titers were
expressed as the lo@f the reciprocal of the serum dilution [20].é#aagglutination inhibition
(HI) test was used for determining Newcastle visusetibody titer sera.

Statistical Analysis

Data were analyzed by ANOVA using Generahelar Models procedure of SAS software
[27]. Means were compared using Duncan’s mpleltirange test. Level of significance used in
all results was 0.05. Least square treatment means compared if a significant F statistic (5%
level of P) was detected by analysis of variangeedr and quadratic polynomial contrasts were
used to evaluate the effect of different level&efelenovit sources.

RESULTSAND DISCUSSION

The effects of supplemental E-selenovit on perfarceaare shown in Table 2. The results
indicated that inclusion of E-selenovit had andiigant effect on performance (P<0.05, Table
2). Supplementation of diets with E-selenoighgicantly increased feed intake and improved
feed efficiency (P<0.05, Table 2). Egg productioasvhigher in treatment five than that of
control, (94.3 vs 88.1 respectively). Egg masso significantly affected by inclusion of E
selenovit (P<0.05). Higher egg mass was observéidatment five than treatment one (54.9 vs
50.7). Addition of E-selenovit significantlynareased (P<0.05) antibody titrations against
Newcastle disease and it was higher in treatnfive compared with control group,( 8.9
vs 6.3 ). Also, egg mass, feed consumption @ed f conversion ratio was effected by
treatments. E- Selenovit inclusion did not influenbe egg weight significantly, which has
already been reported by Mohenal, [18], Haddadiret al,, [10] and Chen and Chen [7].

Table 2. Effect of dietary supplementation of E-Selenovit during heat stress on performance of laying hens

Parameters Different levels of E-Selenovit supelement (mg/kg)
0 35mg 65mg 80mg 100 mg
Feed Consumption (gr/hen/day) 108.7 109.7° 109.4° 109.9 110.8

Hen-day Egg Production (%) 88.’ 89.4° 90.5¢ 925" 94.3
Egg Mass (gr/hen/day) 50.7# 51.8° 53.6° 538 549
Egg Weight (gr) 62.4 62.8 62.6 62.7 62.9

Feed Conversion Ratigr feed/gr egg 2.2 2.06° 203" 2.04" 1.9¢
&P means within a row followed by the same supersarig not significantly different (P >0.05).

The effects of supplemental E-selenovit on Serumd agg cholesterol, Antibody titrations
against SRBC and NDV are shown in Table 3. There avaignificant difference in serum and
yolk cholesterol concentrations between experimegtaups (p<0.05). Egg cholesterol was
significantly lower in hens received 80 and 100 &gelenovit than other groups. Serum
cholesterol in groups 80 and 100 mg E-selenovit sigsificantly lower than other treatment
groups. Antibody production against Sheep Reab@ICells (SRBC) and Newcastle Disease
Virus (NDV) in laying hens that fed E-selenovit pplementation was greater than control
group (p<0.05). Antibody titrations against Newtta®isease Virus in treatment 3, 4 and 5 was
significantly higher than treatment 2 and controbups, 8.27, 8.52, 8.93, 7.75 and 6.31
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respectively. However, dietary E-selenovit supm@atation increased immune response
(p<0.05).

Table 3. Effect of E-Selenovit supplement on serum and egg yolk cholesterol and immune response

Different levels of E-Selenovit supelement (mg/kg)

Parameters 0 35mg 65mg 80mg 100 mg
Serum cholesterol (mg/dl) 152.38 147.98 147.3% 137.04 133.24
Egg cholesterol (mg/gr yolk) 14.46 1433 13.89° 13.2F 12.26

Antibody titer (log, ) against SRBE  6.33 8.67 883  7.8%  8.03*
Antibody titrations against NDY 6.31° 7.75 8.27 8.52 8.93

ab: Row means with common superscripts do not difjeifecantly (p>0.05), 2SSRBC: Sheep Red Blood Cefldlewcastle
Disease Virus

In the present study also effect of different Isve-Selenovit supelement on leukocyte profiles
of laying hens was measured (Table 4). Heteraptdl lymphocyte content in treatment 4 and 5
(80 and 100 mg of E-Selenovit supelement) wasdritfian other treatment and control groups,
but this difference was not statistically signifita Relation Heterophil to lymphocyte in
treatment 5 (100 mg) was lower than other treatmBnis reduction indicate that E-Selenovit
supelement can increase immune system function.

Table 4. Effect of E-Selenovit supplement on white blood cell counts (per centage of total)

E-Selenovit supelement (mg/kg)
Heterophil Lymphocyte Monosyte Eosinophil Basophil H/L

Control 32.27 60.70 0.667 0.900 1.567 0.594
35mg 34.53 61.40 0.333 0.900 1533 0.575
65 mg 33.25 62.95 0.500 1.100 1.500 0.539
80 mg 35.15 63.60 0.400 0.750 1.300 0.528
100 mg 32.25 63.65 0.600 0.850 1.850 0.523
SEM 0.078 0.804 0.115 0.118 0.168 0.019
p-value 0.227 0.217 0.174 1.00 0.921 0.251

P - Means within a column with no common superscriffedsignificantly (p<0.05), SEM= Standard error wfeans.

Dietary treatments did significantly affectggmoduction, Egg mass and feed efficiency of
hens (Table 2). These data are consistent witfinegs of researches involving laying hens
[3, 24]. In the present study hens fed diets willd Ing E-Selenovit supplement consumed
significantly high feed than those of other groupke inclusion of 35, 65 and 80 mg E-
Selenovit in diets had no significant effects ondféetake during the 12 week experimental
period. These data are consistent with the studyPathpongsiriporret al, [23], who in hens
found that feed intake was not affected when 45|bsitamin E/kg was incorporated into the
diet. The increase in egg production in our studg\mnost likely due to increase the available
nutrients for egg production. No significant chashgeere observed in egg weight, regardless of
E-Selenovit supplementation during heat stresss Thin agreement with puthpongsiripceh

al., [23] who reported that vitamin E supplementatidid not affect egg weight during short
time cyclic heat stress. However, some researd2er8, 13, 8] reported that vitamin E can
alleviate the negative effect of heat stress ongegduction in laying hens. Some studies showed
that, vitamin E had no effect on egg weight [3, 23]. In contrast, ciftciet al, [8] reported
that egg weight was increased with vitamin Epseimentation. The most of above studies
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were conducted on 25-30 week-old hens which aetiee early phase of egg production. This
means that they produced large quantity of smalksedVhen the age of hens increases, egg
production rate decreases and egg weight increé®iese a decline occurs in the number of
large yellow follicles (LYF), in which very lowlensity lipoproteins (VLDL) are deposited,
their competition for VLDL and yolk precursors deases resulting in larger yolks and eggs.
Reduction of egg weight under high environmertaiperature was not due to lower yolk
weight, as there was no significant difference leetw yolk weights (P > 0.05). This may be
caused by aging of hens and fewer LYF for equabwarh of VLDL and vetillogenin. In
contrast, Bollengier-leet al, [2] demonstrated that heat exposure reducedlating levels of
plasma yolk precursor proteins in hens, aimin E, through its ability to protect cell
membrane integrity, may help preventing oxidatdl@mage, thereby averting the impairment
of hepatic cell synthesis and release ofk yoecursor proteins which is necessary for yolk
formation. Moreover, Bollengier-lest al, [3] concluded that a dietary supplementatib@58)

mg vitamin E/kg is optimum for alleviating thadverse effects of chronic heat stress in
laying hens. Therefore, it seems that a reasorthierdifference between our results and the
results of other researchers was the low ymtioh rate and higher egg weight due to
selecting the late phase of egg production. Anothessible explanation for the discrepancies
observed in literature could be related to diffeemnin time and severity of high temperature
that was subjected to hens. Did not find angyion the effect of E-Selenovit supelement on
hen performance during heat stress. Howeeseral researchers observed no difference in
daily egg production due to level or source of Wita E and selenium supplementation [6, 12,
22]. Other researchers reported no differences gg &eight in regard to selenium
supplementation [6, 21,12]. The results of thialtdid not show any significant effect of vitamin
E and selenium supplementation in laying diets educing the negative effects of high
environmental temperature on hen performance. Eselts of this study was support data
reported by Ciftci et al [8] that vitamin E supplentation at high levels can improve
performance of hens exposed to heat stress. Thbaneeament of serum cholesterol
concentration under hot conditions might bdatesl to the fact that higher plasma
cholesterol is needed for stress hormonesheyis like corticosterones which was indicated
that the release of glucocorticoids increasergsponse to stress. Because the liver is main
organ of cholesterol synthesis in layer hen aondicosterones synthesized in adrenal glands,
the increased release of cholesterol from liveo inlbod maybe essential for corticosterone
synthesis. E-Selenovit supelement was decreaseseholesterol and yolk cholesterol in this
experiment, these finding were in agreement wittirblglou et al, [11], who showed that
supelementation diet with vitamin E and seleniund ledfect on decrease serum and yolk
cholesterol. According to earlier reports, the estdrol concentration decreases with increasing
antioxidants in the diet [4,14]. The mechanisntlodlesterol decrease may be the inhibition of
sterol biosynthesis by oxysterols [4]. However, Baket al, [26] did not observe any changes
in the total cholesterol concentrations in the hitel plasma of rats which received Se-deficient
diet compared with the control group. Sateh al, [25] reported that serum cholesterol
concentrations decreased, when vitamin E was atidéoe diet of laying hens reared at high
ambient temperatures. Antibody production agai8RBC and NDV in laying hens that fed
E-Selenovit supplementation was greater thamtirab group (p<0.05). Serological data from
the present study showed the effectiveness-8&lEnovit supplementation on systemic
immunity. The results of this experiment wsimilar to finding of Mohiti Asliet al, [19].
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They indicated that vitamin E could stiatel a protective immune response
sufficiently to enhance resistance to microlpakhogens.

CONCLUSION

In conclusion, evidence from this study swggethat dietary supplementation of laying hens
with E-Selenovit during heat stress condition gaprove the immune response of birds and
can leads to improve performance and a moreipestfect was observed when 100 mg/kg E-
selenovit added to the diet. Decreasing serum yaokl cholesterol concentration by E-
Selenovit supplementation is relatively a newiteso the antioxidative effect of vitamin E and
selenium on serum and yolk cholesterol could besthgect of further investigations.
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