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BHSERRL YT BE & R AT RS £ KIERE SR E IR HL.
I 75 & L 55 #R A B BIE ¢ 1 B F 3R 15 B9 2 0

HEs' & & B W REgw' H & Bl EEEKR
(LI SRR AR B i 2250002 M K AL BHE R EIFTEBE M 225000)

W OE., KRB G AR P R mE E M (Bet) X5 £ 4 (LPS) R BATAS A K M4k BB
B AACIRARBERE S R T AR M Frm, KRR 2x2 WA TR, E BT 4554
LPS (MR =i 41 LPS S A2 LK) Fo ik s (A4 R AR SR An 0.06% 3 K m) . XIE IR 15
Bk EARU A2 09T G #5048 168 X AL A 4 AN, Curl 48 (3¢ B4R R A i 3K i+
MR ES 1.5 mg/kg BW A 32 3 7K) Bet 24 (% 0.06% % ¥ #m+M A E4H 1.5 mg/kg BW A2
27K ) (LPS 20 (44 R A E LB 24 1.5 mg/kg BW LPS)  Bet+LPS 41 ( 434 F 7 A
0.06% % E m+M A4 1.5 mg/kg BW LPS) , #A 6 NEL , HAEHL 7 A48, 53T 16,18,
20 BT RHATIES,21 228 BT BFRH, KBS A BKH(16~2]1 B #) ik 54
(22~28 B#s), R AW 1) £ S H,LPS # i 2 F K KIF45 21 BAKRE FHBERREE
(ADFI) fe-F 3 B 3 & (ADG) (P<0.05) , 2Z# H4t T L (F/G) (P<0.05) ; Am# Em LA
R Z1548 ADFI(P=0.080)F= 21 B #4KF (P=0.090) #9# 3%, LPS #| % = i m 8 3 2 515 45
ADFI A 2% ZAF 2 B (P<0.05) , % 21 B#KER ZAFR A B (P=0.075), £KFEH,LPS
ik 2 BKAT 45 28 B #4KE ADFI #2 F/G(P<0.05) , % ADG L 2 % %% (P>0.05) ;& m
R BATF AR E EHR(P>0.05), 2)21 H B LPS )it B % B A& AT 45 5 B 38 £
(P<0.05),mAm#EBREERSG TIFBMRIEH(P<0.05), 3)21 B# 8T LPS 2l 2 %%
EAFH F O ZRa LT RO KA/ EG(P<0.05), 2 EZ R G hFREG4LZF(P<0.05);LPS
R A B EBATAT R F OB O TR R E LR (P<0.05), 4)21 B#E,LPS #li%
BER ST G e % -1B(IL-18) mRNA 48T %% & (P<0.05) , mfm#t LM T X%
&P RE IL-18 mRNA A8t &£ 8 (P<0.05), 28 B # 8, LPS A Fo 7 v 35 a3 AT AF 48 AR AE X
S B F mRNA 483 KA 3 LB EHa(P>0.05), 4 LAk  LPS Al it BAKAF 48 £ K M4k o
o FE MR 5 T A AR AR e 0.06% B35BT VA B BT 48 & KM AR 3R 3 A IR 3 Bk, MR AR RE AR K B
F IL-18 mRNA AT R ik ¥ i fe — 42 B L4 M8 LPS # g sH 74869 §i @ %o, #F 3 alsd
LPS #1305 3 20 69 25 AR R s I A A R,
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AW PEW R s MR R 2 R
5| S i i %TTL{%J‘(PEEE”I']V‘]%EKF
Hm%‘f*'rﬁlefi W A TR, SRR —
E@?ﬁﬁl’r%fif{%}‘(,ﬁ?~[%ifﬁxiﬁé$ﬂﬁﬁﬁli‘]ﬁ%@
FREEA B B S, H T A SR AR Ok 22 i A
P IO I IR B 3R A i R A O e
A2 08 ( betaine , Bet) XAk A = H B H 282 , i
FONFHSER =Py o S Bk, )iz 40 T ah i Al
YyRtg A P, B SR S T S Re Y
Wang 45> BFEFE 5L AR S I 0.05 % RSB
= T AR AT I K PR RE . Chen A5 BT KW, 1
H AN 0.05% F1 0. 10% it 3% 8 A F] T i 35 I X
AR PERE . A AR S R AR 2 B BEDR As Tn
0.06% ~0.18% Fit WA 1) T 52 i A1 R 1 400 4 KAk
AE o WS BBTETPORG 1 SRR TS P B 0 I s A | b
VRGBT T R FEHL R AR 32 # R
Alﬁjtfl] H14#% K 7 —«B ( nuclear factor-«kB,NF-kB) 4%
PR 45 5 S TR A5 1) Sl 52 1A G R AR, 1 45 48 B3
3( nucleotide-binding oligomerization domain-like re-
ceptor protein 3, NLRP3) 42 5if /NMATE 4 815 e &
PRI LL AR A T 56 25 A IR B R
PES AR B AT ST, AT B KR R S o i R e

GRTEERMEZR R, Wik, A%
T BIF Y )RR HR S S A X A 5 B (lipopolysac-
charide , LPS ) A7 88 2 K M RE L #% 'B 48 2. 15
HEAR TR bR B E 98 PR PR -3 58 B9 e, LA T B
S DO A R AR O VA R o NN R R O S
EM .

1 #MR5FZE
1.1 R s A

IR T PR 750, B RO N 75%,
A A R R R R A BR AR, LPS RIE T K
¥ ( Escherichia coli) O55:B5, 8 388 47 & & R
97% , W F 3% [# Sigma-Aldrich 23 &, W3 ¥ N
168 H 15 H % R 5 AH I H Al 52 A9 7T/ IS A I,
B R R B — 2
1.2 KRBT E5RFEE

R 2x2 WA FREYL T, 3 H T35
b LPS (8 F& 1 5 LPS i A= BER 7K ) FIE S 08 (15)
R AORER N B N 0.06% B S0, 78 I = B
Y IR 168 H 15 H AT RS
e OBENL Y M A, e N EE, BIMEE TR
1, KB,

&1 K@it
Table 1 Experiment design

i H {5 X 7 Experimental factors

Items TR Bet & Z W LPS

Xt R4 Ctrl group UEL i R NN JiE 3 5 1.5 mg/kg BW A HEh 7k
FSEH 4 Bet group TR HR AN 0.06% % JE IS 1.5 mg/kg BW A HEh /K

gZ ¢ LPS group
B R+ 5 Z HE 4l Bet+LPS group

TRV R AN T
ARSI 0.06% Fit Sk

J I VS 1.5 mg/kg BW LPS
Ji§ s v E S 1.5 mg/kg BW LPS

43F 16,18 .20 H iR FRXTX GRS IEFT LPS
i, v 0 B 5 B R 2 ] Yang 26121 .28 H
WK B SR A, IR A A W (16 ~21 H
W) APk (22 ~28 Hi%) i 5 3 13 d, iR
WS35 TR, B CR B VIROK, B 2RO
HE L HA ) 55 TR AT

WA EESHEYMRKFERE AT H5EFR
S A AR BIRESE R T LR K TN SE R
JEURHC ] 5 At ) 2, 56 Al ) R 2 s B R UK T L
%2,

1.3 NEIBHRRFZE
1.3.1 4K MHhe

A3 F 21 128 H L, #8520 3517 FR
(2506 6 h) %, G4 IR B0 R i R & 1 A
G ECNE O, JF 1T 58 R O A A - 4 H SR B
it (ADFI) P H I (ADG) MR E L (F/G)
1.3.2 REHREIEE
30T 21 A28 H %, W45 5 5 e B iR - 3
R ARG 1 ) S e R 8 B B I 4
o it NBLIE R i G 28, 53 5 i 7 R CE At 785 2. 2
FRECIFTHA e 25 B HR 5
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st BT 8 (g/kg) = IEMH
& (g)/HHE (k)

®2 EMiARAMRKREFRKFE(XFEM)
Table 2 Composition and nutrient levels of the

basal diet (air-dry basis) %

i H Items
JEkl Ingredients

& & Contents

E K Corn 63.1
HtH Soybean meal 27.8
/NZE %k Wheat bran 5.6
£ %) Limestone 1.0
iR 245 CaHPO, 1.1
DL-EZ g DL-methionine 0.1
2% NaCl 0.3
IR K Premix" 1.0
11 Total 100.0
EFEKF Nutrient levels®

e ME/(MI/kg) 11.60
HEH CP 18.01
HIZF 4 CF 3.03
%5 Ca 0.79
&LWE TP 0.65
HER Met 0.36
Hi 22 Lys 1.03

1) & T 5 MR #L & One kilogram of premix contained
the following: VA 900 000 IU, VD 300 000 IU,VE 1 800 IU,
VK 150 mg, VB, 90 mg, VB, 800 mg, VB, 320 mg, VB,,
1.2 mg, #¥ fR nicotinic acid 4.5 g, ¥ fR pantothenic acid
1 100 mg, ™ iR folic acid 65 mg, 4= #) & biotin 5 mg, Fe
6g,Cul g,Mn9.5¢g,Zn9 g,I 50 mg,Se 30 mg,

2) EF KRB {E, Nutrient levels were calculated

values.

1.3.3 ML FER

A3l F 21 128 H i, 8 KR i 43 5 i
1%, 1l UniCel DXC 800 Synchron 4> [ 3l 2k {b. 43 #7
ASCHRG: 0 1 375 v 3 2K 1 (TP) L LA 1 (ALB) BK#&
F(GLO) & &, JFitE & b/ E | (HIK I,
A/G) .
1.3.4  JRAERAER T mRNA X5 &

ST 21 A28 H i, A H S I T
REIRERE 1 2 B 52 5 W T bR 4 R4
21 W EGE R G S BV E T -70 CUKAR , FHF I B

JIE 98 5E B F mRNA A XT3k 5, F B RNA $#2H
A [ RAR AR (b)) A R /) ] 2 U A
th & RNA, | Nanodrop 2000 #8 f# & 43 % 6 & it
Rl RNA W B Fn 2 B | R i skl ) & [ RARA:
ERH (dbm0) A BR A W) ] AT B e ok, 15 B Y
cDNAF; B J5 i 1 CFX Connect™ 5 B % G & &=
PCR {36 B AE % 4 B H 40 s A~ E - 1B (IL-18)
HAfAN 2R -6 (IL-6) JHIE IR I F —a (TNF-a)
K BEAL KT —B ( TGF-B) mRNA A% & ik 5 ik
TTARXT 2T, L B=L3h 2 1 ( B-actin) fE A
S IEH G YfE B LR 3, RNIK R K20 pL.
SYBR Green PCR Master Mix (2x) 10 pL, . F
sl ¥4 1.4 pL, cDNA 4 1 pL .| JC i 7K
6.2 pL, W95 CHIAE 2 min, 95 CTA
55.60 CiEk 10 s, 3L 30 NMEFR, R A 274kt
5 mRNA FHXT AR,
1.4 HESHITHHH

I HE K Excel 2017 #E47#) 40 5 31 )
FH SPSS 20.0 ST i) — M PR (GLM) F2
P iEAT RUR 25 22 43 B, AR 2 3% A 4% LPS it
ST S 3 B BAE RO, YA BAERON B, 2R
Duncan [GVE T2 8 LB, 45 R EMIE
FrifEiR (SEM) £ /R, P<0.05 £/R 2 5HF B F,
0.05<P<0.10 F/R 2 547 W F B %, KM Graph-
Pad Prism 7.0 #fHER

2 H#RE55W
2.1 I LPS ®lEFRBE K IEE RN

W 4 FER 76 R 30], LPS il 3 & 3 BRI AT
% 21 HiR{AHE ADFI fl ADG(P<0.05), . &%
= F/G(P<0.05) , 1 48 I Sems 2 46 = 4758 21
H A H (P=0.090) F ADFI( P=0.080) [
LPS Fl 34 AER IS 74 21 H R E A AR
BN (P =0.075) , LPS Hill 3 F1 7 Jinn i = g v
{178 ADFI A % HAERW (P<0.05) , XA
FE S I S B AT DL ZZ i i LPS il 5| 2 ADFI
(AR

FEVRSZ T, LPS Hll 0 3 BEARAF 3RS 28 H K
# ADFI fl E/G(P <0.05) , % ADG 7 i 3 5 i
(P>0.05) ; U8 N0 22 6606 47368 P 42 390 A K e
HLFE W (P>0.05) ,
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Table 3 Primer sequences of genes

A 514y e RS
Genes Primer sequences (5'—3") Product size/bp Accession number
HAIENE-18 F. CGCTCCCGTTACGCTTATTT
: 12 XM_013202125.1

IL-18 R.: AGGTGTGACAAAAAGTGTCGT ‘ - >
HAfAN 2 -6 F: ACGATAAGGCAGATGGTGAT 100 XM 013171777 1
IL-6 R: TCCAGGTCTTATCCGACTTC - ’
Jif g8 SR BE R F— o F: CAGATGGGAAGGGAATGAAC .
TNF-a R: TTACAGGAAGGGCAACACAT 145 XM_013189516.1
i KA F-B F. CATCACAGAGACAGGAACCTT

: 160 XM_013174005.1
TGF-B R. CTTTCACATCACCACTGGAA -
B—HJI.KJJEE F. GCACCCAGCACGATGAAAAT 150 XM_013174836.1
B-actin R: GACAATGGAGGGTCCGGATT

R4 WX LPS RIMIFESE K MERERI T
Table 4 Effects of Bet on growth performance of geese challenged by LPS

21 H it 16”2(11 Elﬁ@f 28 H it 22~25E'ﬁ@f
o E Miﬁ 16 to 21 days of age Mgﬁ 22 to 28 days of age
X BW at 21 44 H 44 BW at 44 H . 4]
ltems mwg o PEE TS e IR T
ays o KEw  HIE F/G 28 days  RfrH  HIgHE B/G
age/g ADFI/’g  ADG/g of age/g  ADFl/g ADG
Ctrl 804.05 1 180.48 141.50° 62.74 2.26 1684.03  361.34 71.94 5.04
20 91 Bet 800.60 1 179.40 140.67° 63.14 2.24 1692.64  358.75 73.32 4.91
Groups LPS 802.40 955.19 87.51° 25.46 3.53 1426.23  294.68 67.29 4.40
Bet+LPS  806.90 995.12 101.05° 31.37 3.22 1497.56  314.23 71.78 4.38
SEM 3.39 10.90 3.19 1.93 0.11 23.97 7.79 2.41 0.13
FEZ N Main effects
EE4: - 802.32  1179.94°  141.09° 62.94° 2.25°  1688.33"  360.05° 72.63 4.98*
LPS + 804.86 976.97° 94..90° 28.69° 3.36  1465.14° 305.24° 69.74 4.39°
THEH - 803.30 1 078.07 116.96 45.80 2.84 1566.85  331.04 69.83 4.75
Bet + 803.75 1187.26 120.86 47.25 2.73 1595.10  336.49 72.55 4.65
IFEZ i
LPS 0.497 <0.001 <0.001 <0.001  <0.001 <0.001  <0.001 0.215 <0.001
P SR
(i A 0.878 0.090 0.080 0.119 0.223 0.111 0.298 0.239  0.593
P-value Bet
Eﬁz”ﬁ.ﬂj 0.252 0.075 0.050 0.170 0.292 0.205 0.179 0.528  0.685
Interaction

+FRTR IS INEE S, R AR BINEOR S . RPNV R AR A R/NE F AR08 22 53 B35 (P<0.05) M R 8O0 7 30K
ERARE(P>0.05) , FEIF,

+ mean addition or injection, — mean no addition or no injection.In the same column, values with different small letter super-
scripts mean significant difference ( P<0.05), while with the same or no letter superscripts mean no significant difference ( P>
0.05). The same as below.

2.2 EHERIT LPS ®BFRBRAEEHWZ RS MR HE 5 (P <0.05) . LPS Hll 38 A Es =g
W 5 Fron, 21 Hi e, LPS Hill i o 2 AR AT BN 4% 2 B 18 B0 TG B 3 5 ARSIV (P>0.05)
TEMIRRFEEL(P<0.05) , TGS I = m e 42 T
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Table 5 Effects of Bet on organ indices of geese challenged by LPS g/kg
21 Hi% 21 days of age 28 H % 28 days of age
. . IR HE L " . T IREHEEL
T H Mg e MRS AL N Mg e MR AL X
Items Bursa of Bursa of
Thymus Spleen . Thymus Spleen .
. . Fabricius . . Fabricius
index index . index index .
index index
Ctrl 2.25 1.52 0.90 2.23 1.15 0.75
2H 51 Bet 2.62 1.56 0.87 2.38 1.35 0.73
Groups LPS 1.28 1.86 0.71 1.90 1.52 0.70
Bet+LPS 1.93 1.70 0.86 2.05 1.41 0.78
SEM 0.19 0.16 0.21 0.16 0.12 0.09
EZLW Main effects
g £ p - 2.44* 1.54 0.89 2.30 1.25 0.74
LPS + 1.61° 1.78 0.78 2.00 1.45 0.74
THEmR - 1.76° 1.69 0.80 2.12 1.30 0.72
Bet + 2.28" 1.63 0.87 2.22 1.38 0.75
EZ B LPS <0.001 0.167 0.410 0.060 0.115 0.970
P1E -
Poval HHE ) Bet 0.016 0.711 0.609 0.317 0.764 0.753
-value .
HAERUY Interaction  0.484 0.573 0.470 0.996 0.245 0.597

2.3 FHIRHXT LPS HlBFHEMLE 4 B ARAY RN BB A7 103 18R & A W B AERON (P <

M 6 FrR, 21 HIREE, LPS Hll 3 B F AR 0.05) . X WA A 78 i S ol i % — & 72 %
BIMEAEASEMABRL (P<0.05), B35S BHIE LPS BG83 A 8 B & i RS
MIEERE A S8 (P<0.05) ; LPS B AAMAES 1B,

R 6 EHSEEXT LPS RIS (F RS MiE £ L IEHRHI R0

Table 6 Effects of Bet on serum biochemical parameters of geese challenged by LPS

21 Hi#% 21 days of age 28 H % 28 days of age
Iﬁﬁ BEA O AEO HER L RER REA RES
tems TP/ ALB/ GLO/ TP/ ALB/ GLO/
A/G A/G
(g/L) (g/L) (g/L) (g/’L) (g/’L) (g/’L)
Ctrl 37.78 14.73° 23.03 0.64 34.32 13.18 21.13 0.63
41 5 Bet 35.18 13.15° 22.03 0.60 35.85 13.47 22.38 0.61
Groups LPS 37.41 12.72° 24.70 0.52 39.04 13.36 25.68 0.54
Bet+LPS 37.76 13.08° 24.68 0.53 36.48 13.50 22.98 0.59
SEM 1.32 0.37 1.01 0.01 1.29 0.55 1.15 0.03
ERLW Main effects
IEEZi - 36.48 13.94° 22.53" 0.62° 35.08 13.33 21.76 0.62
LPS + 37.57 12.88"  24.69° 0.52° 37.65 13.44 24.21 0.57
[P - 37.59 13.72 23.87 0.58 36.46 13.26 23.20 0.59

Bet + 36.35 13.12 23.24 0.57 36.17 13.48 22.68 0.60
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21 H## 21 days of age 28 Hif% 28 days of age
miH BEH HEA BREA
BEH HEA BREA FHEk
Items HEK H TP/ ALB/ GLO/
TP/ ALB/ GLO/ G (/L) (/L) (/L) A/G
g g g
(g/L) (g/L) (g/L)
P &£ 4 LPS 0.411 0.012 0.045 <0.001 0.066 0.853 0.055 0.105
‘ EHSR1E Bet 0.408 0.123 0.618 0.398 0.714 0.709 0.572 0.637
P-value N .
HAEZN Interaction 0.283 0.019 0.632 0.062 0.153 0.899 0.133 0.301

2.4 FHZFET I LPS R 3 (7 58 B2 AE &t B F
mRNA 8 X} &% 2 8 1Y

WK 1 Fras, 21 B, LPS #0218 5 A7
FEMBLIE IL-18 mRNA AT R IK 7 (P <0.05) , T
P{H P-value

e HE 1PS:0.407
FH3E Bet:0.092

P{H P-value

g B LPS:<0.001
FHZEH Bet:0.007
HAER Interaction:0.271

HAERR Interaction:0.890

TR S0 2 R IE IL-18 mRNA M X} 3k &
(P<0.05), 28 HEAT, LPS H 38 AN 78 & =% oot
FFE 9L 28 5E PH T mRNA AR 3k 7 1 T6 1 35 5
M ( P>0.05) .

P{H P-value

REWE LPS:0.765

B Bet:0.769
HAERN Interaction:0.743

PfH P-value

fEZ M LPS:0.174

HH AR Bet:0.369
HAERN Interaction:0.686

g i 2.0
5 Re i N we
o T ; ST 25
%Efsz BE . Egh‘]'o Z5a
S Len Eo§ S5g Eo S
= £ <z = <22 <.z =
& Z=21 ZEg <E3S S5
m 82° E 25 e
NNE o 4 A § gz 0 i, Z
S E S > o oo TF S > ooy OF
0@06@6‘3 &E 0@03\‘){0@ = F S
#5] Groups 285 Groups 285 Groups
giE gl;}ga}‘uss'o 671 Pf P-value PfH P-value PfH P-value
4B Beto.s01 S LPS:0.507 JEZ M LPS:0.183 JEZ M LPS:0.611
EHROE Bet0.501 HIEH Bet:0.111 AL Bet:0.166 BB Bet:0.529
LAERRL Interaction:0.355 HAERS Interaction:0.857  H 34 Interaction:0.129 HAERM Interaction:0.366
= 2.0 1.5 1.5
o B2 W 1 = e
FRE 15 X2 'z N
SR E 8 4 $
°SE®3 e ®E s KE 10fp
L E o2 o '3 Bin
FEet N 2o £33
8 ze= <E= <z <22,
3 EB05 =3 Z 5 ZE_
® eSS % g 23 % L)
Y .- T =
s D & L gy =% 5 B NPEICIER
B ISEEY TE z% SE ITII Y
205 Groups 205 Groups 2879 Groups 2859 Groups
B 1 IS LPS RIB(FHSARAE 2 14 F F mRNA 3 RE B FT
Fig.1 Effects of Bet on mRNA relative expression of inflammatory factors in spleen of geese challenged by LPS

3 3t i

3.1 FHIEFXT LPS RSB T RS & KRR =2
LPS & == [% BV 40 i 9 32 S0 PR -,

ISR A D20 O HUl 3 3R, |

i LA 3 5 LPS 2 H FiTAS 2 3l ) e 928 o i A 72

s T GE I B AL ™ A 4 B R PR

N, 5 E B AR R T R AR A BT

MHYAAET PR S B KM BE T M, Lin 25
TERAF XS 12 1433 F1 35 H & 4> 9 & 5 13 5
0.5 mg/kg BW [ LPS, % Bl LPS Hl3# % A1 ~
21 Hi% 22~42 Hi® % 1~42 H % ADG F1 ADFI
BN REm, ARG, LPS H W & Rk T
fE38 21 HISATE M 16~21 H i ADFI ADG, 125
T 16~21 Hi% F/G, X 5 H1 A FE R 7 T 16 58
ZEIL AL ] B 4R R AR UK G 8 IO A AR A
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By, FERBAE A SRR i, B R AR K
AL I AR 2 o B 4 s PR S VR R Liu AP
R LW, AR PRI 0.05% .0.10% .0.20% #i 5%
BB T LA A A0 S8 S8 A R R e R R B R AN
RIS | HA7 76 570 B 2% 8, Hamidi 5 238 , 1]
AN 0.12% § 5208 B 2% £ 5 1R A Bk Rk gy
RIXS ) ADG, FI g 5 S 30800t i 8 1 Bz 240 M i
R AL bV A . Wang 880 BIF5E
o R T i i S B A e 5 2 ST g | R AR IR
155 e 75 37 W 0T TH b ok o038 W 9 474 1 A K
PERE . AT SE & B, 76 N O, TR0k s
SEBEL AT $2 5 21 H #8K F A1 ADFI (198 %, LPS
SRS in S s AT RS 21 H SR A BAERL
N % ADFL A7 58 3 B AE RN, 3¢ B it S0 Bk
2 LPS HIFOO A7 8 A K 1 B 19 52 ), T R T
e SR A St E ToREEA L,
3.2 EHIEFXT LPS ®IFH(FHER BRI

Fofe JRAERNE R E R BN E R RSN,
X3 A E I EUR N K& iR L n AR
BT M R N M A AN, I R R R
ik FMARSE R A B K R 4 B I5 R 2
EERA MR o E . ARG, LPS Hili%
FE 21 H ARG M AR 48 F R B, X 5 e
EUSRTE AT LPS B 4 R — 3k, WFaR R,
i i 25 4 5 ) 0 O T oA O, N R A 2R R
S 2L HR ) T 40 [ B Bt 2 A O 3 Tk
T ARDAR AR I SR i 1 LPS B0 41268 iy i
(AR 52 M, 3% BH IS0 T A3 5 A7 58 19 G 5 Ty
e, AT HE 55 Al S e it L | A F 4R 1 B A R,
TP 38 400 A R A 50 2 S e A G e
HOAR I 0.1 % 308 T LAk 55 4% 07 800 PRI X i e |
JBLINE2H 2 B 450 45 4 T, P 4P 2 2L 45 1 1 o B
ARG PRS00 405 A58 8 0 b T S e 3 5 o P AIT
HRAEH TR IE A N I S A R T AR O T
kK YRR
33 WMEWI LPS RIFFRBMBIENLERN
A

I3 rp e o3 AR b A — s R T DR
SIAUAR R A IR AS o I R Fk 3 RIS AL
FlmEmw Y, FEAFEAEAMRER, AEA
SR I AR R R AR RSy, T 4R i R
B3 FER N BT i iz i B SRl 2le

AT AR B AR A BRE (R AL
PSR E 7R SR S s T, S HLAR 3Z 210 AR
Yk, e R G s G I BER8E  my 7= A, Ak
¥, LPS Hl3 S8 21 H AR i A E A& &
WAL REA S E R E TS, Bk B R
1%, FRABLARSZ 2R3, 77 Az RAE SN, 1 LPS il
S U I SR BONT IV AR ) B A AR W AR
KON, Tk B AR R v S i S BE A% — o R B L BH
1E LPS J5O6T 1l 78 148 1 3 i i BEARAE T, B
FIFEmAT A T 8 AR, $i e 4 2L i 18
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Effects of Betaine on Growth Performance, Organ Indices, Serum

Biochemical Parameters and Spleen Inflammatory Factor mRNA

Expression of Geese Challenged by Lipopolysaccharide

YANG Jinjin' YANG Zhi’

YANG Haiming' "

YANG Yu'

LING Jingru'
WANG Zhiyue'?
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(1.College of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China; 2. Institutes of Agricultural
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Abstract: The present study aimed to investigate the effects of dietary betaine (Bet) on growth performance,

organ indices, serum biochemical parameters and spleen inflammatory factor expression of geese challenged by

lipopolysaccharide (LPS). The experiment was designed as a 2x2 double-factor trial design and the principal

factors were LPS (intraperitoneal injection of LPS or physiological saline) and Bet ( dietary no added or added

0.06% Bet). A total of 168 healthy fifteen-day-old Jiangnan white male geese with similar body weight were

selected and randomly divided into 4 groups: Ctrl group ( control group, no added Bet+intraperitoneal injection

1.5 mg/kg BW physiological saline) , Bet group (added 0.06% Bet+intraperitoneal injection 1.5 mg/kg BW
physiological saline) , LPS group (no added Bet+intraperitoneal injection 1.5 mg/kg BW LPS) and Bet+LPS

group (added 0.06% Bet+intraperitoneal injection 1.5 mg/kg BW LPS), with 6 replicates per group and 7

geese per replicate. Geese were injected in the morning at 16, 18 and 20 days of age,respectively. At 21 and
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28 days of age, geese weighed and slaughtered. The experiment were divided into stress period (16 to 21 days
of age) and recovery period (22 to 28 days of age). The results showed as follows: 1) during the stress peri-
od, LPS challenge significantly decreased the body weigh at 21 days of age, average daily feed intake ( ADFI)
and average daily gain ( ADG) of geese (P <0.05), and significantly increased the ratio of feed to gain
(F/G) (P<0.05) ; adding betaine had a tendency to increase the ADFI ( P=0.080) and body weigh at 21
days of age of geese ( P=0.090); LPS challenge and adding betaine had significant interaction on ADFI of
geese (P<0.05), and had a tendency of significant interaction on the body weigh at 21 days of age (P =
0.075) . During the recovery period, LPS challenge significantly decreased the body weigh at 28 days of age,
ADFI and F/G of geese (P=<0.05) , and had no significant effect on ADG ( P>0.05) ; adding betaine had no
significant effect on the growth performance of geese (P>0.05).2) At 21 days of age, LPS challenge signifi-
cantly decrease the thymus index of geese (P <0.05), while adding betaine significantly increased the thymus
index of geese (P<<0.05).3) At 21 days of age, LPS challenge significantly decrease the serum albumin con-
tent and albumin/globulin ( P<0.05), and significantly increased the serum globulin content of geese ( P <
0.05) ; LPS challenge and adding betaine had significant interaction on serum albumin content of geese ( P <
0.05). 4) At 21 days of age, LPS challenge significantly increased the mRNA relative expression of interleu-
kin-1B8 (IL-1B) in spleen of geese ( P<0.05), and adding betaine significantly decrease the mRNA relative
expression of IL-183 in spleen of geese (P<0.05). At 28 days of age, LPS challenge and adding betaine had
no significant effects on mRNA relative expression of inflammatory factors in spleen of geese (P>0.05). In
conclusion, LPS challenge reduce the growth performance and immune performance of geese; and dietary add-
ed 0.06% betaine can improve the growth performance of geese, increase the thymus index and reduce the
mRNA relative expression of inflammatory factor /L-183 in spleen, and partly effectively alleviate negative im-
pact of geese challenged by LPS. Betaine can alleviate LPS stress during the stress period more obviously than
recovery period. [ Chinese Journal of Animal Nutrition, 2021, 33(4) :2044-2054 |
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