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The effect of different levels of organic selenium on blood parameters of roosters
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ABSTRACT

The aim of the present study was to investigate the effect of dietary supplementation of organic selenium (0Se) on blood
parameters of male broiler breeder under dexamethasone (Dexa) challange. Fifty broiler breeder roosters (Ross 308) at the
age of 64 weeks were randomly allotted to five groups (10 roosters/group) and fed a standard diet supplemented with
different levels of 0Se during 10 successive weeks of the experimental period. To induce stress, dexamethasone (2 mg/kg
body weight) was injected during weeks of 4 to 6 of the experiment, in one-day-interval manner. Experimental treatments
including diet without oSe supplementation and Dexa treatments (negative control; NC), or treated with Dexa and different
levels of oSe including 0 (positive control; PC), 0.15 (Sel5+Dexa), 0.30 (Se30+Dexa) or 0.45 (Se45+Dexa) mg/kg of diet.
During the experimental period, concentration of testosterone, corticosterone, malondialdehyde (MDA), total antioxidant
capacity (TAC), hepatic enzymes activity (ALT and AST), uric acid, total protein, albumin, plasma lipid and glucose
parameters, were evaluated every two weeks. Liver enzymes and glutathione peroxidase (GPX) activity, TAC,
concentration of uric acid, total protein, albumin and glucose were not affected by the treatments. Dexamethasone injection
increased plasma concentrations of total cholesterol, HDL, LDL and MDA in the PC group compared to the NC group
(P<0.05). However, oSe ameliorated these negative impacts in dexamethasone-stressed roosters (P<0.05). Generally, the
results of this study indicate that dietary inclusion of 0Se mitigate the negative effects of Dexa on some blood parameters in
roosters under dexamethasone challange.

Keywords: Antioxidant, Hormone, Hydroxy selenomethionine, Oxidative stress.
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Table 1. Ingredients and chemical composition of the
diets fed to broiler breeder roosters (As fed basis)

Ingredient Amount (%)
Corn 70.64
Soybean meal, 44% CP 6.50
Wheat bran 19.275
Dicalcium phosphate 0.78
Mineral oyster shall 1.45
Common salt 0.33
NaHCO3 0.10
Mineral premixes® 0.25
Vitamin premix” 0.25
DL-Met, 99% 0.10
L-Lysin 0.02
Phyzyme TPT 0.005
K2CO03, 56.5% 0.3
Total 100
Calculated nutrient content
AME (kcal/kg) 2800
CP (%) 11.5
Calcium (%) 0.9
Available phosphorus (%) 0.35
Sodium (%) 0.18
Digestible Lysine (%) 0.24
Digestible Methionine (%) 0.28
Digestible Met + cys (%) 0.47
Digestible Threonine (%) 0.36
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a: Provides (per kg of diet): Choline (C5 HI4 N 0), 300 mg; iron
(FeSO4:7H20), 50 mg; manganese (MnSO4-H20), 120 mg; Zn
(Zn0O), 110 mg; copper (CuSO4-5H20), 10 mg; iodine (KI), 2 mg;
selenium (Na2Se03), 0 mg.
b: Provides (per kg of diet): vitamin A (retinyl acetate), 11,000 IU;
vitamin D3 (cholecalciferol), 3,500 IU; vitamin E (DL-a-tocopheryl
acetate), 150 IU; vitamin K3 (menadione), 5.0 mg; vitamin B1 (thiamin),
3.0 mg; vitamin B2 (riboflavin), 12 mg; vitamin B3 (niacin), 55 mg;
vitamin B5 (ppantothenic acid), 15 mg; vitamin B6 (pyridoxine), 4 mg;
vitamin B9 (folic acid), 2 mg; vitamin H2 (biotin), 0.25 mg; vitamin B12
(cobalamin), 0.03 mg.
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Table 2. Effect of dietary supplementation of different organic Se levels and dexamethasone (Dexa) injection
compared with positive (PC) and negative (NC) control groups on blood parameters of broiler breeder roosters

Parameter Experimental groups SEM P value
NC PC Sel5+Dexa Se30+Dexa Se45+Dexa Treatment Week Treatmentx Week

Testosterone (ng/mL) 0.96° 0.83° 1.18° 1.63™ 1.93° 0.07 <0.05 <0.01 0.70
Corticosterone (ng/mL) 2.98° 3.09* 2.81° 2.90% 2.73° 0.07 <0.01 <0.01 <0.01
Plasma MDA (mM/mL) 1.82° 2.16 1.94% 1.46° 1.18¢ 0.07 <0.01 <0.01 <0.01
Plasma TAC (mM/mL) 1.65 1.66 1.56 1.69 1.91 0.14 0.39 <0.01 <0.01
GPX (U/gHb) 10864  106.44 113.24 124.52 133.60 8.34 0.15 <0.01 <0.01
Uric Acid (mg/dl) 6.78 791 7.32 6.25 6.70 0.71 047 <0.01 <0.01
Total Protein (g/dl) 432 4.70 551 425 4.40 0.13 0.15 <0.01 <001
Albumin (g/dl) 246 273 2.66 2.55 275 0.11 0.32 <0.01 <0.05
ALT (U/L) 477 475 5.36 497 4.96 0.68 0.96 <0.01 0.88
AST (U/L) 25868  308.08 275.40 267.85 255.52 23.65 0.52 <0.01 0.08
Total Cholesterol (mg/dl) 132.56°  166.64" 155.44° 142.63° 134.12¢ 1.92 <0.01 <0.01 <001
LDL-c (mg/dl) 56.83° 79.24° 69.92° 65.01% 57.74° 2.04 <0.01 <0.01 <0.01
HDL-c (mg/d) 56.14° 69.58" 67.77° 59,03 57.66™ 2.77 <0.01 <0.01 0.056
VLDL-c (mg/dl) 19.58° 1857° 19.32° 20.95° 21.98° 0.52 <0.01 <0.01 <0.05
Triglyceride (mg/dl) 97.92° 92.84° 96.60° 104.73* 109.88" 2.58 <0.01 <0.01 <0.05
Glucose (mg/dl) 23128  251.84 233.00 243.71 237.80 522 0.11 <0.01 0.55
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a-d: values within a raw with different superscripts differ at P<0.05. Before starting the experiment, the roosters were habituated with the experimental
condition for two weeks (64 and 65 weeks of age). The roosters were then divided randomly into five experimental groups (n=10 rooster per group).
Experimental treatments either not treated with Dexa and Se (negative control; NC), or treated with Dexa and different levels of oSe including 0
(positive control; PC), 0.15 (Sel5+Dexa), 0.30 (Se30+Dexa) or 0.45 (Se45+Dexa) mg/kg of diet for 10 successive weeks (66-75 weeks of age).



o 2 Gl ey e sazinlp (I porils

One-day Intervals

iz sl il Sen 5 (L= L1 Ve

—e—=NC "
Stress Induction
400 @ PC -
- Sel§+ g
Sel5+Dexa ! 3 Negative Contrl (NC)
~® Se30+Dexa £
C Pusiive Contrel (PC)
2 —A-SedS+Dexa 3
3 350 HE
£ £ savven
£ H One-day Intervals Stress Induction
. 7 SelstDens S
H @
_E 00
%
22
H #— Adaptation —+
C 55
L] w L=} = LJ
-1 . 1 2 3 4 L) L] 7 s ’ " n
== 0 H 6 N = 2 Weeks of the
ime o samplin; Experiment
Weeks of experiment P pe
)
R One-day Intervals c
= —o— Nt Stress Induction 3.00 NC One-day Intervals
NC =e= Stress Induction
250 e PC 278 euPC
- Sel5+Dexa yso ] X SelS+Dexa x|
225 2.8 s
. -® Sed0+Dexa ~® Se30+Dexa %
E 200 =4 -SedS+Dexa 3 23 — -SedS+Dexa 1
i : -
= 3 200
&1 H
: & 2
Z 150 3
P Z 150
£ 12 H
;= 2
= D
H
L 1.00
0.75 0.75
050 0.50
0 4 6 8 0 4 6 s
Weeks of experiment Weeks of experiment
13 NC One-day In'tf\lh ) 220 NC One-day Intervals o
il Stress Induction Stress Induction
12 e PC —_— y weuPC
3 200
—x - SelS+Dexa ] =% SelS+Dexa
1 ¢ L 2@
-® Se30+Dexa * 1% - Se30+Dexa | __——-
z 10 —a -SedS+Dexa /N, A =Se5tDexa g
3 <7 | !
K ot |
R
Z
£ 7
6
5
4
3 60

Weeks of experiment

0
Weeks of experiment

20 Il pgeils o) dee 150 5 T+ /10 o) ponihes b bl asiis osle ols alog] cglyzl logas ) S
S S 5 () Lo 5505 5 (Dexa (5 (535 0,55k 55 o5 shon ¥ 32,5 1) 5 S8l ol o(STy55 o S5k
0956588 o351 Clad () S GlownST 5T Cadls (@) swaallgnlle d(0) (g s )5S alowdly clale 5y ol )

(9) ‘5-1)3‘ ‘-\:’.*“ 9 (o)

)'l..s.:...,.ﬂﬁ~

b g, aial mocole alfiole;] Loyl i b ((Siie £O 3 £F s j0) dlid 90 Do d by 3 o iulosl LT 51 iy amg5)
i JoSo g (95LaliS0 5255 3L 05,5 Jalds ctalojl (slo Lo diad o (09,5 1 10 (w95 V) (calejl 09,5 iy 4 (Bl

+/¥0 5 (Se30+Dexa) + /Y« «(Sel5+Dexa) + /10 «(PC :cuie wald)

Tobw 5 O93leliFe 3,5 b b (NC :ate wald) poride

(2 Jlos! ((Kan YO b #5) Jlgie asin Vo b Slygs »,55LS 12 10 (0Se) JT pgihs p,5 Lo (Se45+Dexa)

Figure 1. An outline of the experimental design indicating initiation of dietary selenium (Se) supplementation (0, 0.15, 0.30
and 0.45 mg/kg of diet), times of acute stress induction (subcutaneous injection of 2 mg dexamethasone (Dexa)/Kg BW)

and sampling (a) is drawn. Also, the interaction of the treatment in

time on the plasma concentrations of corticosterone (b),

malondialdehyde (c), total antioxidant capacity (d), glutathione peroxidase activity (e) and uric acid (f) has been shown.
(Note: Before starting the experiment, the roosters were habituated with the experimental condition for two weeks (64 and 65 weeks of age).
The roosters were then divided randomly into five experimental groups (n=10 rooster per group). Experimental treatments either not treated
with Dexa and Se (negative control; NC), or treated with Dexa and different levels of oSe including 0 (positive control; PC), 0.15
(Sel5+Dexa), 0.30 (Se30+Dexa) or 0.45 (Se45+Dexa) mg/kg of diet for 10 successive weeks (66-75 weeks of age).)
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Figure 2. The interaction of the treatment in time on the plasma concentrations of total protein (a), Albumin (b), total
cholesterol (c), LDL (d), VLDL (e) and Triglyceride (f) has been shown.
(Note: Before starting the experiment, the roosters were habituated with the experimental condition for two weeks (64 and 65 weeks of age).
The roosters were then divided randomly into five experimental groups (n=10 rooster per group). Experimental treatments either not treated

with Dexa and Se (negative control; NC), or treated with Dexa and different levels of oSe including 0 (positive control; PC), 0.15
(Sel5+Dexa), 0.30 (Se30+Dexa) or 0.45 (Se45+Dexa) mg/kg of diet for 10 successive weeks (66-75 weeks of age).)
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