WA K2R (A RBF2ERR) 2023, 49(1): 100-106. DOI: 10.13331/j.cnki.jhau.2023.01.014

Journal of

Hunan Agricultural University(Natural Sciences)

SIARE:

(]
SKIE, AR, BOEE, FEEERE, BN, XA, R, HORM. WANER T AR S AN Y E E
ABGEYIRRT]. BIRAO RAE AR ARBIERR), 2023, 49(1): 100-106.

ZHANG X, L1 C, HUANG X, JIANG G T, DENG P, LIU SL, LI H B, DAI Q Z. Effects of digluconate selenite

on intestinal morphology and microorganism of laying ducks during their late laying period[J]. Journal of Hunan

Agricultural University(Natural Sciences), 2023, 49(1): 100-106.

BRI -

http://xb.hunau.edu.cn

Tl — A E YRR - E R ARG IIE S
iilpite Xy l:nEAl

sfu ', ZEm L BEERE L OERE L XA, ZERE R

(LFA BRCEEVT, WM KU 4101315 2R E LA = TR hG, W Kb 410128;
SANFRBERHREEHIFIA BRA R, LA IEUT 276400)

i OFE. v 240 H 50 ARG RS, BENLIMAL S 41: XTIRLALCGE 1| 4 SER R P AN 0.2 mg/kg (LA
) REAGER SN, 25 2. 3. 4. 5 I3 HIFEEALRR AN 0.1, 0.2, 0.3, 0.4 mg/kg(LAETH) Y SV AR — 4 4 1
s, B4l 6 MHE, HHEE 8 NI, Wikl 7 d, 1AM 63 d. g4 as e hk iy + =38 . 2= fnilis
TS bR K R R I U 2R . 25 SRR S IR LL, ARV I STY T R — A 2R R ) 7 2 I S A
W38 . SHAMEGEE R RS . R | R R S RS VR 0 FUH A TC B35 NN AT
TR — A BETR AL A T [ i rh A T 1R 1R A [ R T — 5 B T 1 B T P v A8 D AT 11 R DR SR MR T s 1 A ) 2
B, e T R A R B R T TR IR G R . AT R . TR RCO R AR R 5 2
AW rhE . KR OTU S0 % = T IR, WHiBRRE o 2Rk, IR0 o JSERE B D AR T = B d5e ey LR
o BT & — 6 B AT R A IS, B W AT T TR R e o 2 T, GRDRR S D I G e — 4 25 P T
MR T MU F M A E R, AR T (e, A v S AT 6 A W R (43 BN I 0.1 mg/kg(UA
it

X B IR MY, AR ARG VB ERE, RETRE RS, WiEmEY

FEDHES: 8345 XHEKFRAERS: A XEHRS: 1007-1032(2023)01-0100-07

Effects of digluconate selenite on intestinal morphology and microorganism

of laying ducks during their late laying period

ZHANG Xu'?, LI Chuang', HUANG Xuan', JIANG Guitao', DENG Ping',
LIU Shengli®, LI Haobang', DAI Qiuzhong'**

(1.Hunan Institute of Animal Science and Veterinary Medicine, Changsha, Hunan 410131, China; 2.Hunan Co-Innovation
Center of Safety Animal Production, Changsha, Hunan 410128, China; 3.Shandong Longkete Enzyme Preparation Co.
Ltd, Linyi, Shandong 276400, China)

Abstract: Two hundred and forty 50-week-old healthy Linwu ducks were randomly assigned to 5 groups with 6
replicates in each group and 8 ducks per replicate. The control group(group 1) was fed with basal diet added 0.2
mg/kg(calculated by selenium) of sodium selenite, group 2, 3, 4, 5 added 0.1, 0.2, 0.3, 0.4 mg/kg(calculated by selenium)
of digluconate selenite to the basal diet respectively. The pre-trial period lasted 7 days. The trial period was 63 days. The
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morphology of duodenum, jejunum and ileum and the microbial diversity of ileum and cecum of the ducks were
measured to evaluate the effects. The results showed compared with the control group, the addition of digluconate
selenite in the diet had no significant effect on the villus height, crypt depth, intestinal wall thickness, the ratio of villus
height to crypt depth of the duodenum, jejunum and ileum. The relative abundance of Proteobacteria and
Escherichia-Shigella in the ileum and Proteobacteria and Anaerobiospirillum in cecum of the test group supplemented
with digluconate selenite decreased. The relative abundance of Intestinibacter in the ileum and Bacteroidetes,
Prevotella_7, Intestinibacter, Rikenellaceae RC9 in cecum of the test group with the addition of digluconate selenite
increased. The number of OTU in the ileum of group 2 was significantly higher than that of the control group. The
intestinal microflora o diversity was the highest, which increased the relative abundance of Firmicutes in the ileum and
decreased the relative abundance of Escherichia-Shigella. The results of microbial diversity showed that dietary
digluconate selenite reduced the relative abundance of harmful microorganisms in the ileum, which was beneficial to
intestinal health, and the appropriate addition amount of the dietary digluconate selenite was 0.1 mg/kg(calculated by
selenium).

Keywords: laying ducks; digluconate selenite; intestinal villus height; crypt depth; intestinal wall thickness; intestinal

microorganisms
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(1) F A BRI AT (PCoAVR &2 Rl B ZHEE; SR
LefSe 43Hrffi e 25 AR E B OTU 225,
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IREG KRR Excel 2010 FEATHIAEAEHE ; 32 ]
SPSS 19.0 #1748 115 47, #E#F Duncan [CILiH T2
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EREA
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Table 1 Intestinal morphology of laying ducks fed diets supplemented with digluconate selenite during late laying period

715 45 S B R BE/um W8 R EE /um BESESREHRENIVE  HEEEE/um

+ =46 T1 282.46+£29.49 59.54+13.00 4.99+0.89 97.93+6.24
T2 283.08+20.35 54.53+7.33 5.35+0.72 98.34+12.06
T3 263.86+32.46 54.98+3.94 4.98+0.84 97.7249.71
T4 257.74+28.06 59.12+6.57 4.43+0.30 97.78+11.70
T5 266.04+39.52 48.21+11.77 5.75+0.90 86.37+16.07
P 0.599 0.325 0.123 0.433

et T1 248.27+39.66 55.18+5.90 4.66+0.86 90.87+17.17
T2 273.35+17.82 50.66+6.29 5.54+0.35 91.93+9.83
T3 278.03+18.53 57.01£3.27 4.93+0.27 93.35+7.92
T4 263.69+47.96 51.41=6.11 5.21+0.39 84.81+7.73
T5 277.93+65.00 53.74+7.10 5.24+0.99 99.27+20.21
P 0.769 0.432 0.291 0.583

[l Tl 298.13+28.00 54.20+8.64 5.68+0.82 88.19+12.60
T2 266.13+36.76 52.54+10.57 5.23+1.14 85.10+13.54
T3 272.50+51.36 47.69+7.58 6.0242.17 83.35+8.33
T4 241.13+42.08 46.66+6.58 5.37+0.91 92.38+14.59
T5 249.21+32.37 47.88+6.56 5.32+0.57 82.06+12.40
P 0.207 0.513 0.848 0.701
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22 TBR_HEREEN~EEARMBERE RN 0.1 mg/ke WAER —H45 il ¥ #(P<0.05)
Y E 2=k el Pt 7N g RAEY B OTU % AR &SI
2.2.1 OTU A2 0.1~0.4 mg/kg VAR — 4 20 e 0T SRS B W e
Y1y OTU BOC 3 (P>0.05) 52
W 2 AT, SXHIBALMIEG, (R ARV T, LA E00
2 EARAMILRE — BEfERe B EHESE A E R E YR OTU &
Table 2 OTU number of ileum and cecum microorganisms of laying ducks fed diets supplemented with digluconate selenite during late
laying period
OTU %
e ) : :
| 4 B & fif
=117 T1 9.00+1.00 15.33+1.15 21.67+£3.21 44.00+7.94 (69.67x12.90)b  (51.67£10.50)b
T2 12.00£3.00 20.33+4.16 31.33+£6.51 55.00£9.16 (108.67+15.28)a  (85.67+9.45)a
T3 10.00+2.64 17.67+4.16 23.33+2.08 46.67+6.43 (91.67+22.12)ab  (72.00£17.58)ab
T4 9.00+1.00 16.67+2.08 21.67+1.53 40.67+1.53 (66.33+2.08)b (48.00+2.00)b
T5 9.00+2.64 17.00£3.46 24.33+6.03 47.00+£8.54 (83.00+13.00)ab  (64.00+18.33)ab
P 0.443 0.462 0.108 0.248 0.030 0.031
[517] T1 13.00+0.00 20.67+1.15 25.67+2.08 48.00+5.57 122.33+5.86 100.00+6.00
T2 13.00+0.00 20.33+0.58 26.33+0.58 53.00+3.00 127.00+4.58 105.6745.69
T3 13.00£1.00 21.00+1.00 26.67+1.15 53.67+2.52 130.00+7.21 106.00+5.57
T4 12.67+0.58 21.33+0.58 27.00£2.00 53.00+3.00 124.67+4.16 102.00+£3.00
T5 12.00£1.73 19.67+£2.52 25.00£2.00 48.00+1.73 120.33+2.52 96.67+3.51
P 0.637 0.633 0.615 0.152 0.235 0.183

[RIBANTR] 77 ) — B B AL TR] 4 26 53 A e 278 L (P < 0.05).

2.2.2 a BHMESHER

M 3 aI 51, g T3 B9 Shannon F8EUE
K, T2 PYHIR, BEBAIX 2 A ) Inl i i A= i Fh i 22
WA Z R f e ; T2 B Simpson F85UER/DN, H
Jrh T2 ) Shannon f8%C{Ef A, FIUL, ¥ 0.1
mg/kg WARR — 2 bR g 2 S i i B A= )
YRt . mEY T3 19 ACE $84UESR K,
KA YRERFE, YMoamsdds, T1, T2
*=3

T3 Wi ACE F8EUEB R, TS 153
2SR, AP AAMN ACE F88UEE AR,
KNS HE M EY R EEE 258N, migh
T2 F1 T3 1 Chao 1 F8EfHE S, BAEHLL 2 410911 i
WAV R Z s TE M h 45 410 Chao 1 485UE
FHZERON, ULPHAS 4L E i E e gicc gz .
FFE R ELE 0.999 LI E, ULIHAR U 725 SR AE g
FRFBEA T 0 () LS L

TR N L ARES — A E R - B R ARSI E R M EY o SRR

Table 3 The a diversity index of ileum and cecum microorganisms of laying ducks fed diets supplemented with digluconate selenite

during late laying period

5 R A o ZREMERREL 5l S Y o ZREREE R —
ACE Chaol Simpson ~ Shannon P 7 ACE Chaol Simpson ~ Shannon P
T1 335.10 231.33 0.173 2.108 0.999 7 347.20 347.00 0.042 4.107 0.9999
T2 326.93 325.40 0.154 2219 0.999 8 343.98 345.00 0.017 4.673 0.9999
T3 336.32 335.64 0.214 2.267 0.999 9 351.04 356.00 0.045 4.123 0.999 9
T4 316.85 238.35 0.172 2.085 0.999 7 347.83 346.80 0.034 4379 0.9999
T5 273.75 265.89 0.188 2.145 0.999 7 350.46 350.60 0.028 4.360 0.9999

2.2.3 B ZHEMSFER

PCoA ZERWIE 1 frs. [Flig, PCl1 iR
A] AR A W45 SR 60.68% , PC2 22 5] DL fi#
BT AL 28.54%; B, PCl AU 5Tk

AT T4t L 80.72% , PC2 1425 5 1l IR R4S
AR 11.02%. [l T2 F1 T3 dREE 254
LR, T1 AR A S YR S HA A 25 A
K, Bloh TS AeEYmE S HALA 22 780K
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Fig.1 PCoA analysis result of ileum and cecum microorganisms of laying ducks fed diets supplemented with digluconate selenite during late

laying period
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Fig.2 The relative abundance of ileum and cecum microorganisms at phylum level of laying ducks fed diets supplemented with

digluconate selenite during later laying period
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Fig.3 The relative abundance of ileum and cecum microorganisms at genus level of laying ducks fed diets supplemented with

digluconate selenite during later laying period
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