Iranian Journal of Animal Science ol ol
Vol 49, No 2, Summer 2018 (223-236) ot ”"Lc
DOI: 10.22059/ijas.2018.253102.653621 (YYY-YYFP 00) WAV (lewals oF 3,Lel FR 5 )50

ST S 10 i gw gy 3 oSkl b (39 g 395" 3935 b LB S W pow

Y " v L . ) ap
e e Plwgs Mo 9 (Gusle s Loy T BT Slosd s ¢ A0 wile (gl b
by (OIS oKl (g5, 9LaS suasiasls (Lails (sla LI 558 eeiils Y )

Ol oo Sy 5 oK ¢ i p oo Ul o g 09,5 lusls ¥
OYAV/ONY 15 pdy fou sl = WWAVAYY 12l )0 fu )

ol

-
(03385555 a7 5 5235 B3F) O3 fmsSE )5S GooF s 95 LYXY Joys86 T b ol JolS b IB s bl ol
P53 iz g o shealy el 51308 VN 5 AT Y Y (S 208 D V) Ssngp e gl de
Sad p bl 238 Gaz sz 55 Sgms g 3 o3l b 05w sSS5 05 GasF W) 5 ST fae s shite 4 (ST p 8
SPGB pd 305 P29 0095 S35 W B Y0 1 5 AUV i 53 . el wr g andad 033193 1SS 55 5 1SS ler 5o
039 Sl o gn 0y s 3535555 GaoF b plal 555 52 5k 93 Bk 835 p S shS 2 I & 09 sS85 p B ks Y ok 5 b )
038 4 ol 83 fon g5, 55 G205 S5 (Slhog S 55 Wms g 059 (P<e/00) ud (S35, £ 5 YA s 53 S 58 535, b 5 oo
03 7 355585 37 b JulS g Sl ade sl Hle 5 0ag) At gacund glas Jgb (P<e/00) ols 0L 2l 8, G5
sla Gll ) gy (o O35 58 5 035, Ao gauand 53 5 Jsb o 4 Kignsp G295 (P</00) b s SalS
Comerr (P</00) 5 8 1y hal il S g S0 e (slaos 555 61355 835 Sl pSils 5 ST 5 51 ealitasl 5334 (P<+/40)
Sogan 6 0T 5 Sgmo 0393 Ul (23K 15 ST o 095w 555 G55 Lo phl skl sSY 5 p S (slags S
58 G g b3y sl I 5 3 SKhes g5y STsmsn Suie IS S Vs G cpl B g gerne)s (P<1/00) il

.bJ‘b b},&»}igj‘,s&J;lge.u ;w“;«'ﬁw

09 45,555 (B8 o g (S S gms 1S (SO

Modulating the effects of stress induced by corticosterone injection using probiotic
administration in broiler chicks

Fakhredin Abeddargahi’, Hassan Darmani kuhi?’, Reza Hassan Sajedi® and Mohammad Roostaei Ali-Mehr?
1, 2. Ph. D. Candidate and Associate Professor, Department of Animal science, Faculty of Agriculture, University of Guilan, Rasht, Iran
3. Associate Professor, Department of Biochemistry, Faculty of Biological sciences, Tarbiat Modares University, Tehran, Iran
(Received: Feb. 26, 2018 - Accepted: Aug. 8, 2018)

ABSTRACT

This experiment was conducted in a completely randomized design with 2x3 factorial arrangement with two levels of
corticosterone injections (oil injection and corticosterone injections) and three levels of probiotic supplementation (1-
without probiotic, 2 and 3- supplemented with 0.8x10° and 1.6x10° spores of Bacillus subtilis per gram of feed,
respectively) to modulate stress induced by corticosterone injection using probiotic admimistration in broiler chicks.
Each of 6 treatments replicated 4 times of 12 birds per replicate. At 7 to 9 and 25 to 27 days of age, the chicks received one
of the subcutaneous injections corn oil with/without CORT at 2 mg/kg BW twice per day. Corticosterone injection
decreased the relative weight of intestine and its length at 28 and 42 days of ages (P<0.05). Relative weight of the breast was
lower in corticosterone injected groups than in the oil injection groups (P<0.05). Villi height of different parts of the intestine
and antibody levels against Newcastle disease decreased significantly with corticosterone injection. Adding probiotics
increased the length of the villi and relative weight of the intestine. Feed to gain efficiency and average daily weight gain
increased significantly in response to probiotic supplementation (P<0.05). Total coliforms and lactobacillus populations
were not affected by corticosterone injections, but adding probiotic had a significant effect on ileal populations of these
bacteria (P<0.05). Overall, the results of this study indicate a positive effect of probiotic on performance and intestine
structure of broiler chicks under stress induced by corticosterone injection.
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1. Hypothalamic-pituitary-adrenal (HPA) axis
2. Corticotropin-releasing hormone

3. Adrenocorticotropic hormone

4. Corticosterone
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Table 1. Ingredients and chemical composition of the basal experimental diets

Growth period

Ingredients (%)

Starter (1-10 d)

Grower (11-24 d) Finisher (25-43 d)

Corn garin 52.81 58.82 62.47
Soybean meal 39.5 335 29
Soybean oil 3 33 44
Dicalcium phosphate 1.95 1.75 1.65
CaCOs 1.06 0.98 0.9
Salt 0.19 0.19 0.19
Sodium bicarbonate 0.25 0.25 0.25
Vitamin Premix” 0.25 0.25 0.25
Mineral Premix’ 0.25 0.25 0.25
Choline Cl 60% 0.08 0.08 0.08
DL-Met 0.34 0.31 0.26
L-Lys 0.22 0.23 0.22
L-Thr 0.1 0.09 0.08
Total 100 100 100
Calculated composition

ME (kcal/kg) 2910 3000 3110
CP% 22 19.7 18
Cl% 0.21 0.21 0.2
Na % 0.18 0.18 0.18
Ca% 0.94 0.84 0.78
Avail. P % 0.465 0.42 04
Dig. Lysine* % 1.24 111 1
Dig. Valine* % 0.935 0.84 0.762
Dig. Arginine* 1.37 121 1.09
Dig. Met+Cys. * % 0.92 0.84 0.755
Dig. Threonine* % 0.84 0.75 0.68
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*The premix provided in kg of diet: vitamin A 11,000 IU; vitamin E, 60 mg; vitamin D3 4,500 IU; Vitamin K3 2.2 mg; niacin 60.0 mg; D-pantothenic
acid 17 mg; riboflavin 6.5 mg; pyridoxine 4 mg; thiamine 3 mg; folic acid 1.5 mg; biotin 0.18 mg; vitamin B12 0.017 mg;
"The premix provided in kg of diet: Mn 100 mg; Zn 100 mg; Fe 40 mg; Cu 16 mg; | 1 mg; Se 0.3 mg.
iCalculated based on digestibility coefficients of amino acids provided by Evonik Co.
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Table 2. Main and interaction effects of corticosterone (CORT.) injection and probiotic (Bacillus subtilis spore, BSS)
supplementation on performance of broiler chicks

Growth phase

Starter (1-10 d)

Grower (1-24 d) Finisher (1-42 d)

Main effects

T T
Type of injection
Oil (Control) 21.35 2857  1.339° 38.7° 5596  1.445° 57.40 1018 177
CORT. 20.95 29.42  1.405° 36.8° 56.18 1528 55.96 1019  1.82°
SEM 0.35 0.464 0.011 0586 0.622 0.012 0.538 0.9 0.012
P-Value 0.43 0.212 0.005 0.034 0.808 0.0011 0.073 098  0.015
Probiotic
0% BSS 20.59 28.87 1.40*°  36.33° 5565  1.53° 54.83° 1016  1.84°
0.02% BSS 21.05 28.9 137 3771 5645  1.50° 56.75® 1018 178"
0.04% BSS 21.8 29.23 1.34° 39.40° 5611  1.43° 58.48° 1024 175"
SEM 0.43 057 0.013 0651 076 0.014 07 11 0.015
P-Value 0.16 0.88 0.02 0.025 0.78  0.0024 0.004 0.88  0.005
Injection x Probiotic
Oil x 0% BSS 20.65 28.3 1.37 36.79  54.51 1.48 55.17 1007  1.83
Oil x 0.02% BSS 21.06 28.1 1.33 38.99  56.39 1.45 57.53 1021 1.78b
Oil x 0.04% BSS 22.23 29.3 131 4050 57.01 1.41 59.52 1028  1.73
CORTx 0% BSS 20.53 29.43 1.43 3587  56.79 1.58 54.48 1025  1.88
CORTx0.02% BSS 21.05 29.68 1.41 36.41  56.51 1.55 55.96 1013  1.81
CORTx0.04% BSS 21.27 29.16 1.37 38.28  55.23 1.48 57.43 1018  1.78
SEM 0.609 0.805 0.019 1.015  1.07 0.026 0.933 154 0.21
P-Value 0.64 0.551 0.86 0.69 0.19 0.37 0.8 0.61 0.88
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T ADG: Average daily gain, ADFI: Average daily feed intake, FCR: Feed conversion ratio.
a, b, ¢) within each column, values with different superscripts differ significantly (p<0.05).
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Table 3. Main and interaction effects of corticosterone (CORT.) injection and probiotic (Bacillus subtilis spore, BSS)
supplementation on relative weights of intestine, carcass, breast and length of intestine

28 day of age 42 day of age
Mai Intestine . Intestine Intestine Carcass Breast
ain effects ) Intestine : . -
weight length (cm) weight length weight weight
(%BW) (%BW) (cm) (%BW) (%BW)
Type of injection
QOil (Control) 3.85° 176.3° 2.36° 210.5° 66.87 26.3°
CORT. 347° 167.3° 2.21° 190.9° 66.16 255
SEM 0.043 2.93 0.035 2.7 0.193 0.237
P-Value 0.0001 0.043 0.007 0.002 0.349 0.037
Probiotic
0% BSS 3.447° 167.9 2.260 193.4 65.9 255
0.02% BSS 3.865° 174.2 2.305 204.9 66.5 25.9
0.04% BSS 3.672° 1735 2.28 203.7 67.09 26.3
SEM 0.052 3.59 0.043 3.62 0.18 0.29
P-Value 0.0001 0.41 0.76 0.09 0.42 0.116
Injection x Probiotic
Oil x 0% BSS 3.648 175.4 2.281%® 204 65.96 25.7
Qil x 0.02% BSS 4.046 171.6 2.498° 215 67.19 26.6
Oil x 0.04% BSS 3.841 182.1 2.304% 210 67.46 26.7
CORTx 0% BSS 3.24 160.3 2.249® 183 65.99 25.3
CORTx0.02% BSS 3.66 176.8 2.11° 191 65.75 25.29
CORTx0.04% BSS 3.502 164.9 2.265® 197 66.72 26.0
SEM 0.074 5.07 0.061 5.12 0.503 0.412
P-Value 0.923 0.076 0.013 0.45 0.605 0.828

(P<+0) Cel gs““‘l"‘)] Sl (nlboe o cixe Doldd Sae s 5w ;o )8 leeal slad > (3, b, C
a, b, ¢) within column, values with different superscripts differ significantly (p<0.05)
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Table 4. Main and interaction effects of corticosterone (CORT.) injection and probiotic (Bacillus subtilis spore, BSS)
supplementation on intestinal morphology of broiler chickens in 28 day of age

Duodenum Jejunum lleum
H 1 1
Main effects VH CD VH:CD VH CD VH:CD VH CD VH:CD
(um) (um) (um) (m) (m) (pm)

Type of injection
0il (Control) 1442.06° 170.0 8.19 1059.65 1314  8.16% 651.32°  103.9 6.26
CORT. 1367.94° 166.2 8.27 1033.75 139.8  7.46° 610.41° 103.6 5.89
SEM 20.76 3.29 0.158 4053 671  0.342 0.0395 0656  0.233
P-Value 0.021 0.423 0.714 0.656  0.387  0.022 13.02 4052  0.185
Probiotic
0% BSS 1339.88° 163.1 822 103735 1475 7.14° 555.65°  100.2 5.54°
0.02% BSS 1336.00° 165.8 813  1097.38 1359  8.10° 688.83* 1123  6.14®
0.04% BSS 1539.13° 175.3 833 100538 1236 8.8 648.12° 9878  6.53°
SEM 25.42 403 0.193 4963 822 0241 15.95 49 0.226
P-Value 0.001 0.106 0.717 0429 0151 0.012 0.001 0.429  0.0213
Injection x Probiotic
Oil x 0% BSS 1391.25 163.9%  8.49 10162 1418 731 575.63° 1019 5.65
0il x 0.02% BSS 1364.67 176.3% 774 1158 1370  8.45 635.3*  101.6 6.25
Oil x 0.04% BSS 1570.25 169.7® 833 10047 1155 870 7430*° 1081 6.87
CORTx 0% BSS 1288.50 162.2®  7.95 10585 1531  6.97 535.67°  98.60 5.43
CORTx0.02% BSS 1307.33 155.33"  8.52 1036.7 1347 7.74 74233 1230 6.03
CORTx0.04% BSS 1508.00° 181.00°  8.33 1006 1317  7.66 553.23°  89.39 6.19
SEM 35.96 5.71 0.274 70.19 11.63  0.598 22.56 70.19  0.643
P-Value 0.789 0.036 0.081 0197 0713 0.493 0.0001  0.493  0.319

S Goe 4 5 Job Cand VHICD o )5 Goe €D o) Jgbo VH!
(P10 0) Sl ctnlos] (gl ylosd Silee (0 e Sglds x4y gt 2 10 luedls slad > @, by C
VH: Villus height, CD: Crypt depth, VH: CD: Ratio of villus height to crypt depth.
a, b, ¢) within each column, values with different superscripts differ significantly (p<0.05).
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Table 5. Main and interaction effects of corticosterone (CORT.) injection and probiotic (Bacillus subtilis spore, BSS)
supplementation on ileal microbial population (logy) in broiler chickens

28 days of age 42 days of age
Coli forms Lactobacilli Coli forms Lactobacilli

Main effects count count count count
Type of injection
QOil (Control) 8.06 8.51 7.57 8.38
CORT. 8.05 8.33 7.41 8.24
SEM 0.949 0.151 0.49 0.273
P-Value 0.122 0.405 0.167 0.086
Probiotic effects
0% BSS 8.46° 7.94° 7.95° 8.38
0.02% BSS 7.94° 8.69° 7.33% 8.43
0.04% BSS 7.78° 8.63" 7.19° 8.13
SEM 0.0121 0.0178 0.205 0.106
P-Value 0.149 0.185 0.0405 0.134
Injection x Probiotic
Oil x 0% BSS 8.30 8.16 7.90 8.24
Oil x 0.02% BSS 8.04 8.64 7.65 8.53
Qil x 0.04% BSS 7.86 8.73 7.17 8.37
CORTx 0% BSS 8.62 7.71 8.00 8.52
CORTx0.02% BSS 7.84 8.74 7.01 8.32
CORTx0.04% BSS 7.70 8.53 721 7.89
SEM 0.403 0.593 0.378 0.0628
P-Value 0.211 0.263 0.290 0.150

(P<e [+ 0) el gs““‘l"‘)] Lgl.:z,)l.g.....'»' u...f.;L..o O )bGz_u Sglas SR g 0 ) Obuoal slacd > (a, b, ¢
a, b, ¢) within each column, values with different superscripts differ significantly (p<0.05).
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Table 6. Main and interaction effects of
corticosterone (CORT.) injection and probiotic
(Bacillus subtilis spore, BSS) supplementation on
Newcastle titer at 38 days of age in broiler chicks

Loakl, jo il ol 5l eowleassa s
Sz GuF EP 3 Sher Grae spdlxst
Yang etal. sloanlicn pli b JSlgen o a8

Gy ) o Wl lp a5 cwl (2015)

Ll i cla L. . Main effects Newcastle titer
23,5 03 B Sazyz S H9resSe s Type of injection
Lig eoass s ey railiol s i ol ase Qil (Control) 2.75°
O o Sl 09l &P » CORT. 2.12°
19y dw e A ye5leliSo L leas B,y aS ols SEM 0.154
39y S e & Ogfl0 b eazsz G P-Value 0.0106
5 Shed Spae Gl coge (g, Vom0 Probiotic effects
. . . . . . 0% BSS 2.25
STy G oo 5o gy VoD 4 05 e 0.02% BSS 2.49
B : . 0.04% BSS 2.56
(Song et al, 2011) oi Slye> Brae il SEM 0190
a5 ol opl $LeS e pliame Sy sleodnlie P-Value 0.48
. R R R s Injection x Probiotic
ShsF D)ots H9ymsS 55 5l Dl soliil Ol x 0% BSS 262
. o . 0il x 0.02% BSS 2.87
Dong et) ol S1)93 b pae (ialS crge (aan V) Oil x 0.04% BSS 2.75
. o - . CORTx 0% BSS 1.87
slosalio O, .al, 2007; Hu et al., 2010 CORTx0.02% BSS 212
: CORTx0.04% BSS 2.37
zls ;5 (2000) Puvadolpirod & Thaxton YL SEM 0.268
P-Value 0.72

G e e WS saalie 93 laow)
SET o Slyss Gpae ATCH Gy,5 L oadslill
2l Xy, Sy 8yg0 dalol o Jg el il
(1984) Kampen & Siegel ol las sg> 5l 1,

Ot e Sl (g @ g 50 0 Gleesl slad,> (@ b, C
(P12 0) Cel (pialojl (sla Lot (5 Sile

a, b, ) within each column, values with different superscripts differ
significantly (p<0.05).
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gl AL SSsmgn bocadeSe (85T
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55 gla oy @l ;5 (2017) Gao et al. (2010

Otigs sy Sggyy 3l oy ooty
Wil g S (65588 Sjgeds okin 3 Sles
Ny oo rekigmmslenls el Gloy ol (6
e 0 ke Olye pan bl dpp 2ge
Slow iyl 5l esite b mds &b 5l o518
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Gao et al., 2017; Jin et al., 2000; Rajput et al., )
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1. Proteolysis
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1. Competitive exclusion
2. Bacteriocins

3. Subtilisin
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