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Effects of Riemerella anatipestifer Infection on the Growth and

Intestinal Mucosal Barrier Function of Ducks
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Abstract: To provide basic data for the study on the interaction and mechanism of action between Riemerella anatipestifer
and the body, in this study, taking ducklings as the research object, experiments on artificial infection of duck with Riemerella
anatipestifer were conducted. Body weight, the length of each intestinal segment, and the content of endotoxin and lactate
dehydrogenase in blood of infection control and control groups at different time periods of 1, 2, 3, 5, 9, and 14 days were
measured, the expression of MUCZ and M YLK genes related to intestinal mucosal barrier function were detected by fluorescent
quantitative PCR, and the effects of Riemerella anatipestifer infection on the growth and development and intestinal mucosal
barrier function of ducks were investigated. The results showed that the body weight of 5 and 9 days of Riemerella anatipestifer
infection was significantly lower than that of the control group. The length of duodenum and jejunum of 5 days of Riemerella
anatipestifer infection was significantly lower than that of the control group. The contents of endotoxin and lactic acid in the blood
of the Riemerella anatipestifer group were significantly increased on 1 day of Riemerella anatipestifer infection. The level of
MUC2 and MYLK genes in duodenum and jejunum were decline, while the level of MUCZ in ileum decreased first and then
increased, and that of MYLK decreased first and then returned to a level similar to control group. In conclusion, artificial
infection of Riemerella anatipestifer could slow down body weight increase and small intestine growth, and cause changes in the
expression of genes related to intestinal mucosal barrier function of ducks.

Key words: Riemerella anatipestifer; duck; small intestine; mucosal barrier

F 1932 4 HENDRISON £5:U07E 5 19 B of 43 89 H TS 2E B 2R I (Riemerella anatipestifer) VI |15

I 75 B # . 2023-04-26
E2TE JIHRE IR ORE) =l H AR K R (JATS[20231365) 5 [ 5 5 37 8 4 F 5t 9 95U%E (2024)
EE BN PEZ (1979-), &, LRI RITFSE 5, F 8N F R E s 5L & Firs T4
BASMEE 2207 (1974-) & INPE R BFgE b T, BN ER &G TS K& W IR0 T4,
<153



PG 4l Bl 2 2024 4R 55 52 445 3 1

PE LB EC TR £ KA 4 Bk i L R 1 1 o AR 2
— HAMVE A 23k 21 R I IR 1 2 S AN TR i v
NSRS vk B Rl SR 1l S -2 W B2y (RS
HLER G BOE 1Y SPF (Specific Pathogen Free, Jo 4%
SE I TR ) WG 0 JFE B B N LA Ml AR AR
FEIT 75 i X 2 0 11 0 008 0 B R TR o R e 1)
1 97 B 2 A8 A6 Bt F L LB I i S A
PG, H o, X e B R LGB 1) BUR ML C A 8
Z B 5T, 45 R BEOUE B T AS87_RS04190%,
AS87 _RS02955"" PhoP!"" 4§ £ 4~ iy g HL 2R K 3 1Y)
HELRE IO o AT RN, A R Y
HLH B e % 8 2 T R A i =B =22 1] &2 2% A9 AR A
M. EAN R, 4000 7 IL-229F0 1L-
L7 ML X TG 2 BEL SR I B 1) PR G ML v &
R AR . H g BRI B 0 20w AL A pL
A 22 B Y B ML S 58 4T A, 0 R g g B
R L TR 250 25 B 43 B2 i 3 A Bt g e B BR G R JRk
Yerp e N Z b

Wi R mEE RN ES R F 2 WA
AR A A0 AR B 5 e 3l ) A R
X JELAAR 1) B TN A s AR, A A Y B0
B BT S 5 R i U W 4 R RN s 1B T
RE MBS o K& H R 5 A 7 R R 4 T 198 5 16S
rDNA W ¥ 14 77 2% A0 UE BH 8 5% B R PG 1R JE gL ] LA
| AL G L A A 6 R g ek AR 2 B R A R I
A AT | R i M 3 A A0 G g S 1 e AR
72 T 7 L BRI PR R ) e 2 X M 1 3 A A

g g5 L IBR I T TR e W R e B T L R R
K R B 2 L R RS T A K 28
JREO S A ER B B R e S A K
KEZHEA R H TR w5 /NG R I &
B MIIAE kAR . ARIREA OKE B RS 4 =i
SEE ) W T HE Y 680022 T 1 7 B R 1C B Jsk e
W8 1) /N i P TE TR AR 5 4, 45 3 W s, e i LR TG T
YL BEAR TS+ 48 W 2 T 0 Il i 2 RS B R
SRR GRS TG g B R E BT JER Y 5 1 S ) /)N
i e A 454 AR R XN kB R 7 I B B ) g
7 A S ) 1 AN T A

AR5 38 3 ) G 28 B R D AT JE e 1S oA JK e
FOES AN ) B 0] 0 %) A I /N B8 1R AT E AR A0
LA B i 15 2 EEL 3R £ B JR e o Wi 2 K % I R )
— A3 o A I R G i PN B R REL R A
it AR AL, DA K i 3 A 2R g 7 R 5t e ) i A G

-154-

MUC2 FI MYLK (1335 w28 4k, 8 1 15 e B Bk
F T XS /N7 % B RN 3 bR BE S RE RS, B AE
i TS 25 LR T S0 18 10405 WL A R e S A

1 M RAn 7

1.1 BAIRRRKEEERRE

N T I e s i PR SBR IG i 0 2 2 A R 2
S F B % LR PG R N TR 1Y kO R
HLBRIC A A TG 50 T 2022 4F 5 A fETL 48 K
BRSO Pl sh W) b AT, 7R RS 14 B %
bR AT N TR a5 o a3 i 2k 96 U, Jk Jy 20 A
X HEZH 4% 48 H o Gy HLIR IC R R L A S A K2 R
A 1.0 107 cfu/mL B R W 0.5 mL, X B 20 B 2
W9 iz R R AR RL R AR B R K . A 12,3
5.9 dF1 14 d, B 21 B ML £ 8 HUMG Ak i 44 T L 41
S FH 25 PR 3R A 2 R Il A R AR R i 4 R A 3
F VK MV, R4S 2 mL, B PN EE R LR I S A
W5 & S I B il 43 85 /N B 45 P B, PR R RO 4
KB RIBR A+ 248 b 25 i Fn Il i 41 20 F R A7
Erp AEAE T WA TR 22U RNA 5
1.2 AEE/RN

R 25 PR 3R b L 25 R I 4 WA I RE TR )
J5,3 000 r/min 2.0 2 min, W W 3% s R R4S &
ot A T R R, EL AR e R i
(&R A) (EC80545, & 1] % il M A= Wy B B2 ey A
B> 7)) B A3 SR E AT, 72 D% 4 545 nm &b 52 HR
W L, AR AR o o fh 6 T OR0RE S N B VR
1.3 FEBRSE(LDH) & EMEEFR

R 5 A5 A A IR, TR I B A ) B MY
1 000 r/min & 0> 10 min J& B 5 28 5 # H D-ZL
1% ik & (EDLC-100, B & R AV RN A RA
A ) LR N Ul B R AR 4R 0] & U
P AT 5 B S5 AR P N 340 nm &b I R 4% W G
{8, A A& R RS T
1.4 WHRERBEINREHEXERRIEKRN

K F TRNzol ¥ # B RNA, 28 5 #1| H FastKing
— B U 5k cDNA . i Primer premier 5.0 4k 4
BT MUC2 MM YLK 3 H £k 5149, L 5-
actinfE N NS 519 F 5 UL 1%, @i Stratagene
25 A Mx3000P 2 PCRAGHEAT 5 R ) 2¢ ' e K
W RNA $HC S 55 F2¢ 8 B PCRIRF 8
KA AE AR (b 50) A B2 7] 7= i : TRNzol 2l 7
(DP424) ,FastKing — L B BR B K 20 cDNA 5 1555



i 35 2 25 < T e LSRG T o S A K e 0 28 I e e D) R ) 52 T

W R IRH (KR118),SuperReal PreMix Plus(SYBR ~ Green)(FP205) , i A #eAF 45 IR 4 U B ik £ 7

®1 BEFREINEEXEESY

Tab.1 Primer list of duck intestinal barrier function—related genes

BN NCBI# 5% ¥ H (5" — PHEK B /bp 1B kL /C
Gene NCBI accession number Primer sequence(B 3) Amplification length ~ Annealing temperature
MUC2-F XM _027458017.1 GTCAGTCATGGTGGCCGTGTAAC 141 62
MUC2-R CGTCATCAAGGACTTGCACAGGAG
MYLK-F XM _027461697.1 GCATGGCAAGGTCTGTAGGATCG 183 62
MYLK-R AACAGGCAGCAACAGAAGGATGG
B—actin-F EF667345.1 TGAGAGTAGCCCCTGAGGAGCAC 198 62
A—actin—R TAACACCATCACCAGAGTCCATCAC
2 47
L5 HiELgit o BE L

0K N g K B e MUC2 Fl MY LK %& 7
3K 2% S4B R SPSS 20.0 4 F B & 7 2.1 8y B B E B K R EN/ NG K ER S E

2200 Hr ANOVABEAT o R 22520 MUC2 A FIE5 92 VR S8R TG Ty 4 X 0 A ot A /N Ji 45 BE I
MYLK S A X R ik h JE RSN AN 2 BT .
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Tab.2 Effect of RA infection on the length of each intestinal segment and body weight of ducks

WH Item 45 Group 1d 2d 3d 5d 9d 14d
ENv gy xR 4 885.71+17.51a 873.75+39.15a 893.75+49.21a 1050.63+38.06b 1174.28+44.53b 1372.63+56.39%
Body weight gy 910.71410.03a 841.67+12.49a  857.5+4149  876.25426.70a 1021.254+45.53a 1295.25458.85a
+ 45 poNiEil 29.2140.99a  28.06+1.19a  27.21+1.34a 31.07+1.49 31.69+1.24a 31.540.53a
Duodenum e 2 29.8940.51a  26.134+0.83a  27.56+0.94a 28.31%1.04a 30.5+0.83a 31.13+1.07a
e X} IR 2 70.1040.64a  66.88+2.6da  68.07+1.43a 72.8641.72b 75.25+1.68a 78.13+2.23a
Jejunum e 20 70.28+1.31a  64.06+1.33a 63.5+2.17a 65.81+3.3% 72.5+0.98a 75.13+2.74a
Il i bog il 66.1740.84a  66.86--1.40b  68.79+1.86b 70.5642.28h 71.44+1.27a 72.50+1.00a
fleam S 2 67.81+0.81a  64.31+15la  63.56+2.11a 65.44+2.53a 69.5+2.24a 71.3142.2%

AN /NG SRR AN ) b 2 1) 25 57 f 3 (P<<0.05) 6

Note: Different lowercase letters indicated significant difference in different treatment at 0.05 level.

1 2% 2 A) S0, 55 0 B2 A B G ek gl S g B R T i FELBR TC R R L 5 78 A i B 8 TR 2 1Y [l g
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Tab.3 Effect of RA infection on endotoxin in duck serum

W E/(EU/mL)

Endotoxin 1d 2d 3d 5d 9d 14d
X4 Control 66.27+15.42a 60.38£13.25a 71.31+15.76a 65.14+£28.91a 71.88+£20.37a 72.74+26.62a
Y4l Infection 90.1847.31b 68.26£17.49a 79.65418.49a 65.96122.66a 88.99+20.59% 72.3715.97a
P{H P value 0.032 0.663 0.469 0.975 0.062 0.696

TE AN RING 5 3R [ — I [ A [R] 26 ) AH L 22 57 1 2% (P<<0.05), &4 TR,

Note: Compared with different groups of the same time,different lower case letters indicated significant differences(P<C0.05). The same as Tab.4.
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Tab.4 Effect of RA infection on lactic acid in duck blood

FLA2/(mmol/L)  Lactic acid 1d 2d 3d 5d 9d 14d
X4l Control 2.047+0.54a 1.924+0.88a 2.53+1.54a 3.2740.48a 3.15+1.23a 2.50+1.23a
Y4l Infection 4.58+1.19b 2.1440.77a 2.57+1.09a 3.41+2.64a 3.59+1.67a 2.21+0.80a
P{i P value 0.004 0.772 0.576 0.831 0.36 0.761
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Tab.5 Changes in the expression of intestinal mucosal barrier related genes of different
intestinal segments from ducks infected with RA

m
Imeslif?fjegmem G%e[i (%f(ijp 1d 2d 3d od 9d l4d
Rt )71 MUC2  %ia4l 1.0840.17a  1.0240.17a  0.99+0.21a  1.08+0.10b  1.03+0.10a  0.98+0.13a
Duodenum il 1.2840.18a  1.10+0.19a  1.38+0.17a  0.524+0.12a  1.40+0.20a  1.0840.12a
Pl 0.675 0.547 0.289 0.038 0.087 0.361
MYLK XM 1.0540.23b  0.87+0.11a  1.03+0.18a  1.05+0.15a  1.13+0.26a  1.02+0.13a
TR 2H 0.55+0.11a 0.664+0.13a  0.6840.21a  1.0240.15a  1.00£0.36a  1.01+0.14a
Pl 0.036 0.098 0.121 0.652 0.754 0.821
1] MUC2  XtIE4l 1.0540.13a  0.924+0.03b  1.06+0.08a  1.01+0.10b  0.96+0.06a  0.98+0.11a
Jejunum YA 0.92+0.08a 04740052  1.07+0.12a  0.35+0.08a  1.56--0.17a  1.14--0.05a
Pl 0.568 0.027 0.578 0.015 0.056 0.485
MYLK XM 1.0540.15a  0.92+0.24a  1.01+0.25a  0.96+0.21b  1.04=0.17a  0.98+0.13a
e 2 0.7240.22a  0.84+0.24a  0.78+0.19a  0.49+0.06a  0.73+0.14a  0.93+0.28a
P 0.201 0.743 0.352 0.039 0.096 0.534
E)7 MUC2  %tIR4l 1.0540.19a  1.01+0.14b  0.93+0.04a  1.02+0.13b  1.02+0.12a  1.06=0.09a
fleum | 1.07+0.14a  0.5140.05a  0.69+0.11a  0.31+0.12a  1.85+0.09b  1.94+0.17b
P{H 0.813 0.035 0.058 0.032 0.041 0.035
MYLK M4 1.1140.17b  1.074+0.17b  0.97+0.2da  1.01+0.31a  1.01+0.25a  1.02+0.36a
&k e 41 0.33+0.84a  0.46+1.10a  1.17+0.15a  0.81+0.54a  1.360.39a  0.93+0.16a
P 0.012 0.043 0.498 0.657 0.132 0.489

TE - AR /NG 5 B 2 (6] — 3 B[] — I [] AS [ 2L 18] AT LE 2 5 4k 25 (P<<0.05).

Note: Compared with different groups of the same gene at the same time, different lower case letters indicated significant differences(P<<0.05).
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