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1 2RI 280 1 38 FIMA R T ARG ANEERY  BEHLIS 53 4 41, A 4URIERR HOR B 41 H AN 125 mg/kg
HI4EA: 2 E(V-E), C 2 HHEIN 0.3 mg/kg AUAHLAG, D 4 HALEIRFESIN 125 mg/kg V-E #l 0.3 mg/kg A LA,

T 42 REBAIIE 100 BEVERALZ BT, SR PR maig i, W 1 H ARl s RS & &%
RIGRBIPEAY IR, AR 50 FU e UL E B b RE D AR vE k. S5REW. 1) 5 A4IML, B. C. D4
ViigE TR R, CA7 RIS T 53N A A . R LIRS 4.69 NE A8, AR EIE. 2)B. C.
D ZH1Y 1 H R4S L Ji 1 28 04 2B 5803 A xT BRZEL AR 25.4% . 16.6% . 21.8%. 3) B, C. D 2 1 HIR4EMGALE
JFUAALRE 1 (T-AOC)B X B 4> BIFRAIK 32.54% . 27.22%. 23.67%, B. D4 1 HIAHER N —FE(MDA) S &4 5
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Effects of vitamin-E and organic selenium supplementation in broiler
breeder diets on breeding performance of the breeder and on antioxidant

and inflammatory factors of the progeny

GUO Yanghao!, XU Yudong®?, SONG Zehe'?, LIU Zikui*?*, HE Xi"*?, CAO Rong"**

(1.College of Animal Science and Technology, Hunan Agricultural University, Changsha, Hunan 410128, China;
2.Ministry of Education Engineering Research Center of Feed Safety and Efficient Use, Changsha, Hunan 410128,
China; 3.Hunan Engineering Research Center of Poultry Production Safety, Changsha, Hunan 410128, China)

Abstract: Two hundreds and eighty healthy 38-week-old yellow-feathered broiler breeder hens were selected and
randomly divided into 4 groups. Group A was fed a basal diet, group B was fed a basal diet supplemented with 125 mg/kg
vitamin-E(V-E), group C was fed a basal diet supplemented with 0.3 mg/kg of organic selenium, and group D was fed a
diet supplemented with both 0.3 mg/kg of organic selenium and 125 mg/kg V-E for 42 days. On the 42" day, 100 breeder
eggs were collected from each group and incubated until emergence. Fertilization rate, hatch ability and chick weight

were recorded and the prevalence of inflammations in muscular stomach and glandular stomach and the pathologic scores
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were determined in 1-day-old chicks. Additionally, 50 1-day-old chicks from each group were selected to measure the
antioxidant capacity of the muscular stomach and the expression of inflammatory factors. The results showed that 1)
groups B, C, D increased egg production rate, and the group C exhibited the most notable effect, with an increase of 5.31
percentage points in egg production rate and an increase of 4.69 percentage points in fertilization and hatching rate; 2)
The prevalence of inflammations of muscular stomach and glandular stomach in 1-day-old chicks in groups B, C and D
were reduced by 25.4%, 16.6% and 22.4%, respectively, compared to the group A; 3) In groups B, C and D, the T-AOC
contents in muscular stomach of 1-day-old offspring were reduced by 32.54%, 27.22% and 23.67%, respectively,
compared to the control group, and in group B and group D, the MDA contents in 1-day-old offspring were significantly
reduced the by 24.81% and 28.17%, respectively; 4) Group B significantly down-regulated the relative expression of
IL-1, IL-6, and TNF-o in the muscular stomach, and group D significantly down-regulated the relative expression of
TNF-o in the muscular stomach. In conclusion, the addition of V-E and organic selenium to the diets of yellow-feathered
broiler breeders could improve the reproductive performance of breeders, reduce the incidence of inflammations in
muscular stomach and glandular stomach, increase the antioxidant capacity and reduce the expression of inflammatory

factors in the 1-day-old chicks.

Keywords: yellow-feathered broiler; vitamin E; organic selenium; breeder reproductive performance; inflammation of

muscular stomach and glandular stomach in 1-day-old chicks; antioxidant capacity; inflammatory factors
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AL, it 0.2%), 4iEFE BE(V-E)RdtaifEic
A= Rk A B ml AR

£ NRC(1994)F1 NY/T 33—2004 { Xfa75hn
) BCHISEA HRR (R 1o FEl H R B R B a5 )

BB SE R o
® 1 EREROKTARFIEFKF

Table 1 Ingredient composition and nutrient level of the basal diets

(=E191%ix ti /% EIKFE ¢z
E N 60.58 FRAE/ (M kg ™) 11.00
R 20.00 ML A& 5% 17.02
Xl 0.60 MRS & /% 3.44
£ 5.00 FHEF Y5 i /% 2.60
FOKRE 8 3.00 AR 5 1/ % 0.76
ey 8.00 EAR TR/ % 0.30
e 132 55/ Y% 3.55
TRk 1.50 B B/ % 0.64
At 100.00

B kg THRENS AR A8S5001U, 4iA4EZ D324001U, 4HEER K3
24 mg, 4i:% Bl 120 mg, 4B B2 3.6 mg, 4iEE B6 12 mg, 4i
H#E201U 4iE% B120.01 mg, M 0.50 mg, MR 26.70 mg, ZiH
10.00 mg, %k 80.00 mg, 4 8.00 mg, % 64.00 mg, £ 48.00 mg, i 0.30 mg,
it 0.70 mg. FRIHREAEUILER & 1 J e, AR E IR I

1.2 Rt

280 PIFHEEXGFERLIS 73 4 2H: A ZHARIPRILAH
HHE; BTSN 125 mg/kg 46422 E B9 H IR ;
C IRV 0.3 mg/kg A ALY HAR; D ZHimAME
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Mo TH 42 K, B4R 100 FRh a1 L,
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cDNA. ffiff] SYBR Green x5 9¢ 61Xt HE B
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%2, Ll B E AR B-actinfE NS IR,
HRAE 220 PR E R R . RNA 2RI . S sk
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Table2 RT-qPCR primer sequences

HH 5IHIFF1(5'-3") B
B-actin F: ATTGCTGCGCTCGTTGTT NM-205518.1

R: CTTTTGCTCTGGGCTTCA

IL-1f  F: TTCCGCTACACCCGCTCACAGT NM-000576.2
R: CCGCTCATCACACACGACAT

IL-6  F: ATGGTGATAAATCCCGATGAAG NM-204628.1
R: CCTCACGGTCTTCTCCATAAAC

TNF-a F: CAGATGGGAAGGGAATGAAC
R: AGAGCATCAACGCAAAAGGG

NM-204267.1

1.4 HIELE

RIGFHEZE Excel 2016 #H)5 , R SPSS 22.0
B TR R 7 25004, %M Duncan Z K
BiorpiE S E .

2 ZERE5SH
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Table 3 Reproductive performance of breeders fed diets supplemented with V-E and organic selenium(Se)

SR FEER% SRR WAL % AR/ %
A 69.69+4.75 96.95+3.61 91.76+3.61 88.98+5.26
B 70.24+4.56 98.35+2.23 94.34+5.23 92.83+6.36
C 75.004.73 95.26+5.41 96.45+3.09 91.87+5.83
D 72.15+4.96 97.44+3.94 92.212.98 89.84+4.40
PiE 0.177 0.112 0.545

2.2 HIRAM V-E B 1 Qi EBEEE
oAl

= 4 Fiow, HREIN V-E FA HLRILL K V-E

AP FXT 1 H ARG AR T | O RERE S il

iR O = g iR O SR E P WA
(P>0.05), SxTHRAIMIEL, HIREM V-E. AL
DA BB 1 H A XS A A5 40 50 3 i
1.01, 0.43. 2.76 g, Hid V-E # HUAREE F12H S A
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Table 4 Organ index of 1-day-old chicks with diet supplemented with V-E and organic selenium(Se)

oW HESIREe OREERU% PR EU% O WEREEUe BN UEEEU% % 18 80%
A 38.4045.16 0.74£0.16 2.79+0.42 0.99+0.17  0.690.11 5.14+0.55 0.75£0.10
B 39.4142.94 0.70+0.12 2.71£0.07 0.89+0.22  0.71x0.14 5.72+0.42 0.73£0.11
C 38.83+4.39 0.76+0.16 2.59£0.19 0.89+0.25  0.61+0.12 5.51+0.45 0.69£0.09
D 41.1642.05 0.79+0.15 2.40£0.36 0.71£0.19  0.56+0.26 5.07£0.55 0.69£0.09

P1H 0.560 0.711 0.091 0.127 0.306 0.067 0.584

2.3 FRSHIRARM V-E BT 1 BidiESH
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mFk 5 fos, SXFERAUMELL, RS H R
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#F= 5 MISEMAM V-E FIEHAE 1 BESESRIAL
BREARHE
Table 5 Incidence of inflammations of muscular stomach and

glandular stomach in 1-day-old chicks with breeder

diets supplemented with V-E and organic selenium(Se)

S BRI BRSPS IE RS R B %
A 50 33 17 66.6
B 51 21 30 41.2
C 52 26 26 50.0
D 52 23 29 44.2

24 TISHEIRAM V-E AN 1 HEREGISE
BRBRERITHRFPEER

W= 6 i, HARUSIN V-E. ALK V-E
B MU O] LA S0 1 H ARSI R R 8
SRR, LTI 17 HIEH4E, % V-E
2l A UL LSRR st 13 H, 9 HL 12

HIEHAHENS,  HAR R R0 IR A il
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Table 6 Pathology scoring of muscular stomach and glandular

stomach in 1-day-old chicks with breeder diets

supplemented with V-E and organic selenium(Se)

o SN LB
S IEHAG R —
WREBRTRE PARTE B R
A 17 22 8 3
B 30 12 9 0
C 26 15 8 3
D 29 14 8 1

2.5 IS HERARM V-E MAEHXT 1 BEd4EEhL
BIE eI

mF 7 Frow, G HARPEM V-E, AL
V-E LA 1 HIR4ESALE T-AOC /K5F-#4b
PRZH A BIREAR 32.54%., 27.22%. 23.67%, FE{ER
HEH(P<0.05), HHHUSIM V-E. V-E A HLAEHK
FREREAL 1 HE4ERSALE MDA & 5#(P<0.05),
SOD %5 GSH & & Jo i 3% 22 5+(P>0.05).

F=7 B#RARMV-E. B 1 BRECHBmE LA

Table 7 Antioxidant capacity of the muscular stomach in 1-day-old chicks with breeder diets supplemented with V-E and organic

selenium(Se)
Wil T-AOC 7K-/(U-mg™) SOD 7&:/( U-mg™) MDA % #/( nmol-mg™) GSH % #/( mg-mg™)
A (1.69+0.65)a 127.00+37.44 (3.87+0.98)a 15.39+5.48
B (1.14+0.54)b 103.55+37.59 (2.91£1.13)b 12.19+4.63
C (1.23+0.39)b 110.37+43 .48 (3.36+1.14)ab 13.41+4.64
D (1.29+0.46)b 122.55+56.49 (2.78+1.39)b 14.48+3.54
PE 0.009 0.321 0.039 0.168

[RISAN ) FBE R ab BRIA) () 22 57 A GE 1T T (P < 0.05).
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Table 8 Gene relative expression of inflammatory factors in

muscular stomach in 1-day-old chicks with breeder

diets supplemented with V-E and organic selenium(Se)

o EROES TN
IL-1 IL-6 TNF-a
A (1.00£0.35)a  (1.00£0.38)a (1.00£0.22)a
B (0.71£0.18)b  (0.62+0.26)b  (0.64+0.18)c
C (0.83£0.38)ab  (0.94+0.25)a (0.83+0.26)ab
D (0.93£0.38)ab  (0.86+0.38)a (0.710.36)bc
PE 0.049 0.002 <0.001

[RISA ) 7R FTR AL B ] ) 22 AT i 24 B L (P < 0.05).
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