WA K2R (A R BERR) 2023, 49(1): 107-113. DOI: 10.13331/j.cnki.jhau.2023.01.015

Journal of

Hunan Agricultural University(Natural Sciences)

SIARE:

(]
AR, BRakA. WERERIGHE AL STIA XS i R RE IR ]. R Al R A2 R (FARRHERR) , 2023, 49(1): E E

107-113.
ZHAGNJ

X, CHENJF. Effect of yeast selenium on cecal microflora in oxidative stress broilers[J]. Journal of E

Hunan Agricultural University(Natural Sciences), 2023, 49(1): 107-113.

Bk Rk -

http://xb.hunau.edu.cn

B Bl X F AL N A XS B B = B AU 220
skikdE, Brdkk
(HAR2EBE AR E PRI 2=BE, TLPY B 336000)

f OE: pEHC80 H 3 HIRBURENS, HIHLIY N 441, MU SAEL, HAEL 4 B, XHRYI(CON 41)FIR#
Z1(STR 21 )M LRI, WERERNZE(SY 2H) R REAN R B 2H (SY_STR 21 )i MEAE SEmtiRDRE s 0.5 mg/kg Rk
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Effect of yeast selenium on cecal microflora in oxidative stress broilers

ZHAGN Jiaxin, CHEN Jifa"
(College of Life Science and Resources and Environment, Yichun University, Yichun, Jiangxi 336000, China)

Abstract: A total of 80 healthy 3-month-old Kangle yellow chicks were randomly divided into 4 groups with 5 replicates
per group and 4 broilers per replicate. Broilers in the control(CON) group and stress(STR) group were fed a basal diet,
broilers in yeast selenium(SY) and yeast selenium + stress (SY_STR) groups were fed the basal diet supplemented with
0.5 mg/kg yeast selenium. The adjustment period lasted for 7 days, and the experimental period lasted for 21 days.
Broilers of groups STR and SY_STR were injected intraperitoneally with 15 mg/kg BW diquat at day 21, and broilers of
groups CON and SY were injected intraperitoneally with an equivalent amount of sterile saline at day 21. At day 22, one
chicken was randomly selected from each replicate, and the cecal content sample was collected for intestinal microflora
analysis to investigate the effect of yeast selenium on cecal microbial diversity, microbiota structure, and species richness

in oxidative stress broilers. The results showed as follows: 1) There was no significant difference in the a diversity index
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of the cecal microbiota among all groups (P>0.05). The B diversity analysis showed that the cecal microflora structure
distribution of group STR was relatively scattered and had lower similarity compared with groups CON and SY_STR. 2)
Compared with the group CON, the Firmicutes to Bacteroidota ratio (F/B) and the relative abundance of Enterococcus
and Escherichia-Shigella in cecum of group STR were significantly increased (P<0.05), and the relative abundance of
Parasutterella and Bilophila in cecum of group STR were significantly decreased (P<0.05). Compared with the group
STR, the relative abundance of Bacteroidota in cecum of groups SY STR and SY was significantly increased (P<0.05),
and the F/B and the relative abundance of Firmicutes, Monoglobus and Escherichia-Shigella of groups SY _STR and SY
were significantly decreased(P<0.05). Compared with the group STR, the relative abundance of norank_f Muribaculaceae in
cecum of group SY_ STR was significantly increased (P<0.05), and the relative abundance of Enterococcus of group
SY STR was significantly decreased (P<0.05). 3) Compared with the group CON, the abundance of Clostridiales
vadinBB60 group, Monoglobus and Erysipelaceae in cecum of group STR were significantly increased (P<0.05).
Compared with the group STR, the abundance of Bacteroidota, Prevotellaceae UCG-001, Alloprevotella and
Paraprevotella were significantly increased (P<0.05). In conclusion, oxidative stress could cause changes in the cecal

microbial diversity and microbiota structure of broilers; dietary supplemented with yeast selenium could intervenes

2023 £ 2 H

changes of the diversity of cecal microbiota caused by oxidative stress in broilers.

Keywords: broilers; yeast selenium; oxidative stress; cecum; intestinal microflora
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1.4 BHEMEYSH

FEIUA RS H 7 N 254006 DNA J5 , SR A5 149
338F/806R 41 16S rRNA V3~V4 X{f5FIXis,
2% S HHEE R UL PCR 729, IF%d =4kt 14tk .
EAE A, TR FSCPE, Bk &4 i SCPEH]
NEXTFLEX" Repid DNA-Seq PE300 -1l /5 . il 3t
X reads PHERTIE, FEFHIARINE = 97% M #AE 26
FIT(OTU) A T RAST A TR TR S B AT

1.5 HIELIEBES S
RIEEIEIZ T SAS 9.2 #E47 Kruskal-Wallis #
iy, 250 EFH Duncan [IEHITEZE LI,

2 HERE5SH

21 BEMNESCNHRACEREFHNFRIES
a ZHEMHRFN

HH 1 AT, A 2RI P 52 R TE 99.65%
DLk, BB ERRE O EAE S B T A )
s STR ZH A S I R A% 1 A6 20T 91 R0 1 R R
Shannon $8%%. Ace 8% . Chao $5%8%% CON 41144
A AR REAK, SY STR dHARFIIFLLLE o
AR BT B S T CON 4, 1B o Z4F
PEFR AR A 2 ] (1) 25 R B TEe 71 L(P>0.05)
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Table 1 Sequencing data and the a diversity of cecal microflora in oxidative stress broilers fed with SY

2H 51 %% BRUFHNEL Ace 185k Chao 5%k Shannon 5%  Simpson $54
CON (99.7240.07)ab 56 024.20+6032.57 664.86+9.23 675.64+1.97 4.58+0.19 0.030+0.008
STR (99.79+0.06)a 54 832.40+7687.13 631.91+£96.56 637.25+£101.33 4.43+0.39 0.030+0.009
SY (99.7240.02)ab 61 951.80+1876.77 653.26+£62.90 661.16+£50.30 4.50+£0.25 0.028+0.006
SY_STR (99.67+0.05)b 55312.00+6199.82 666.18+69.82 685.37+85.93 4.59+0.08 0.031+0.013
P 0.018 0.228 0.756 0.763 0.979

[FIF AR Rl 41 0] 25 54 e 8 L(P<0.05),
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Fig.1 The B diversity of cecal microflora in oxidative stress

broilers fed with SY

5 CON 4ty EA—E, HEAER; H
STR  HA/DE s FE i 5 H A A BE B AT, R
FE 5 HAZH 2 TP A 5

23 BBl EARBAGERREEIMEELN
20

HI6 2 W, A2 AN B I BE LA A ]
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Table 2 The relative abundance of cecal microflora at phylum level in oxidative stress broilers fed with SY
13 FAXTF2BE %
ATHI] JERERI] ] Desulfobacterota WRBEAAT]
CON (52.4349.15) (35.78+11.67) 5.83£2.85 2.66+1.53 1.49+0.99
STR (40.25+9.93) (49.61+9.72) 5.67£3.11 1.84+1.47 0.92+0.61
SY (57.88+9.15)# (29.13+9.53)# 6.94+4.37 2.74+1.42 2.18+1.92
SY_STR (54.34+9.04)* (34.21+£9.93)* 6.60+3.01 2.02+1.50 1.75+1.34
P 0.089 0.062 0.968 0.763 0.608
FAXTF2BE %
A5 F/B
HIRHI] Deferribacterota ~ Verrucomicrobiota Patescibacteria
CON 0.84+0.61 0.39+0.34 0.03+0.04 0.11+0.12 (0.73+0.36)b
STR 0.45+0.45 0.15+0.13 0.49+0.79 0.16+0.18 (1.35+0.59)a
SY 0.56+0.44 0.09+0.08 0.06+0.05 0.11+0.08 (0.53+0.20)b
SY STR 0.32+0.21 0.21£0.16 0.02+0.02 0.09+0.03 (0.67+0.32)b
P 0.372 0.312 0.202 0.907 0.022

“*R SY_STR 415 STR U A1 25 A L1245 L (P<0.05); “#°7% SY 415 STR 42 M 24 734 Gii 1438 X (P<0.05); [FIFIA ] -k

TN H] 22 A e R L(P<0

05),

M 3 Al , AR B —E 2557,
HAUAT 1 JE (Bacteroides) A X} = 1 e i, HoF 51 24,5
A 20%; CON 41, SY 41. SY_STR 4
X FEHERT 3 M BRSBTS . PR R
RCY il #f(Rikenellaceae RC9 gut group) . #AFF
Bl A 43258 (unclassified Bacteroidales), 1 STR ZH
AEXT - FEHERT 3 B ARUCH AT HE . BT
J& (Parabacteroides) . FIA/F & £ RCY it ff; 5 CON
ZHAHLE, STR 4HEIAJER R (Parasutterella), F&fH
P& (Bilophila)y X} =F i I 3 (P<0.05)F#{%, MAEKE

J& (Enterococcus)AH X} 3= B i 3 (P<0.05) Tt &, A
- [ T J& (Paraprevotella) A% = B A [ AT 1 i 3
(P=0.061); 5 STR 4HAHLt,SY_STR £ Muribaculaceae
A HHHf J& (norank_f Muribaculaceae)FH X 3= B i} 3
(P<0.05)F}%5, Monoglobus F17 5K i J@ FH X = 1 i
F(P<0.05)F% % ; STR 419% 5 Bk P& J& (Ruminococcus) |
T4 LBk & (Peptococcus) . 51 75 ¢ K B J& (Slackia)
AR = B HA 2 AT T = 354005 < P<0.10),
HHEA STR 204 3% A Q0 Jg — i 20 R &
(Escherichia—Shigella).

®3 ARFRMESWNENNHAYEEERIENER
Table 3 The relative abundance of cecal microflora at genus level in oxidative stress broilers fed with SY %
AR 2
| N e T phs e ] B I
T o s owenaia  SOEEH gy R
CON 23.02+6.36 12.24+7.25 5.42+1.90 4.20+2.17 3.39+2.08 3.85+4.47 2.60+2.06
STR 19.60+8.88 5.73+4.86 3.07+1.30 2.91+2.04 3.50+3.12 6.72+7.46 3.12+£3.20
SY 24.7145.21 16.04+9.13 7.54+5.11 5.60+3.92 3.87+1.93 2.10£1.61 4.25+1.90
SY_STR 23.35+7.80 13.11+11.25 6.58+3.17 4.5442.50 4.42+1.61 2.13+0.29 3.86+3.06
P 0.642 0.277 0.103 0.386 0.708 0.754 0.484
AR 42
w e ek Mee RS i Monogios
CON 2.12+0.68 4.81+7.69 1.13+0.56 (1.01+0.53)ab  0.37+0.26 0.31+0.22 (0.11+0.06)ab
STR 5.25+5.19 1.78+1.20 4.354+2.65 (0.78+0.64)b 0.20+0.23 0.07+0.05 (0.34+0.24)a
SY 1.40+0.62 1.68+0.47 1.09+0.71 (0.98+0.42)ab  0.60+0.40 0.12+0.07 (0.05+0.02)b
SY_STR 2.18+1.63 2.47+2.81 1.76+0.95 (2.62+1.68)a 0.70+0.35 0.13+0.06 (0.07+0.05)b
P 0.613 0.962 0.079 0.036 0.093 0.061 0.021
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% 3(8) %
T

A htdeworthia HEEHE  WEKEIR  MEHEE  THMEER  EEE o
IR
CON 0.06£0.04 0.06:0.04  (0.006£0.008)c 0.026:0.012  (0.0700.037)a (0.010:0.004)a (0.000::0.000)b
STR 0.06+0.06 0.14+0.07  (0.024+0.027)b 0.161+0.274 (0.019+£0.015)b  (0.001+0.002)b (0.007+0.008)a
SY 0.12+0.05 0.04+0.03 (0.2824+0.475)a 0.015+0.015 (0.039+0.021)ab (0.003+0.002)ab (0.000+0.000)b
SY STR 0.14+0.08 0.09+0.04  (0.005+0.010)c 0.013+0.014 (0.035+0.020)ab (0.001+0.001)b (0.000 +£0.000)b

P 0.060 0.065 0.031 0.083 0.045 0.012 0.019

[FEIFIAS ) B 7R 21 ) 22 5 et 2478 X (P<0.05),

=7
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