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6473 The effects of phytase and non-starch
polysaccharide-hydrolyzing enzymes on trace element deposition,
intestinal morphology, and cecal microbiota of growing—finishing

pigs
Fenfen Liu 1,1, Jing Li 1,2,, Hengjia Ni 1,*, Md. Abul Kalam Azad 1, Kaibin Mo 1,3, Yulong Yin 1,*

(1. Key Laboratory of Agro-Ecological Processes in Subtropical Region, Hunan Provincial Key Laboratory of
Animal Nutritional Physiology and Metabolic Process, Hunan Research Center of Livestock and Poultry Sciences,
South Central Experimental Station of Animal Nutrition and Feed Science in the Ministry of Agriculture, Institute

of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 2. Department of Animal
Science, Hunan Agriculture University, Changsha 410125, China; 3. College of Veterinary Medicine, South China

Agricultural University, Guangzhou 510642, China)

Abstract: This study investigated the effects of supplementing phytase and non-starch
polysaccharide-degrading enzymes (NSPases) to corn-soybean meal-based diet on the growth
performance, trace element deposition, and intestinal health of growing—finishing pigs. Fifty pigs
were randomly assigned into the control (basal diet), phytase (basal diet + 100 g/t of phytase),
B-mannanase (basal diet + 40 g/t of P-mannanase), B-glucanase (basal diet + 100 g/t of
B-glucanase), and xylanase (basal diet + 100 g/t of xylanase) groups. The results show that the
supplementation of phytase and NSPases had no impacts (»p > 0.05) on the growth performance
of pigs. Compared with the control group, pigs fed with xylanase had higher (»p < 0.05) Zn
concentrations in the ileum and muscle and those fed with phytase had higher (»p < 0.05) Zn
concentrations in the ileum. Phytase and xylanase supplementation decreased (p < 0.05) fecal Zn
concentrations in pigs compared with the control group (p < 0.05). In addition, phytase,
B-mannanase, B-glucanase, and xylanase supplementation up-regulated (p < 0.05) the FPNI
expression, whereas xylanase up-regulated (p < 0.05) the Zntl expression in the duodenum of pigs
compared with the control group. Moreover, phytase, B-glucanase, and xylanase supplementation
up-regulated (p < 0.05) the jejunal Zntl expression compared with the control group. The

intestinal morphology results show that the phytase, p-mannanase, and xylanase groups had

FEETH : ERE S LI (2022YFD1300504); £ ¥b i BT H (kh2201234); 1554 Q157 8 4 0 2 % & T % 4 (2019RS3022)
EFMIr: XKy (1991—), L&, WRREAN, WLEAE, NFIWE RESEEREE . FHl: 13507460327 E-mail:
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increased villus heights (VHs), an increased villus height-crypt depth ratio (VH:CD), and
decreased crypt depths (CDs) in the duodenum, whereas phytase, f-mannanase, B-glucanase, and
xylanase groups had decreased VH and VH:CD, and increased CD in the jejunum compared with
the control group (p < 0.05). Pigs fed with exogenous enzymes had decreased bacterial diversity
in the cecum. The dietary supplementation of NSPases increased the relative abundance of
Firmicutes and decreased spirochaetes (p < 0.05). Compared with the control group, dietary
NSPase treatment decreased (p < 0.05) the opportunistic pathogens, such as Treponema 2 and
Eubacterium_ruminantium. Moreover, the relative abundances of Lachnospiraceae XPB1014 and
Lachnospiraceae were enriched in the B-glucanase and p-mannanase groups (p < 0.05),
respectively. In conclusion, phytase and xylanase supplementation may promote zinc deposition in
pigs. Additionally, the supplementation of NSPases may improve the gut health of pigs by
modulating the intestinal morphology and microbiota.

Keywords: phytase; non-starch polysaccharide-hydrolyzing enzymes; trace element; gut health;

pig



6474 The digestible and metabolizable energy, and prediction
equations of energy values of seven fiber-rich ingredients in growing
pigs
Kai Li 1, Guosong Bai 1, Zhengqun Liu 2, Ruging Zhong 1, Liang Chen1,2, Hongfu. Zhang 1
(1. State Key Laboratory of Animal Nutrition and Feeding, Institute of Animal Sciences, Chinese Academy of
Agricultural Sciences, Beijing, 100193, China; 2. Tianjin Key Laboratory of Animal Molecular Breeding and

Biotechnology, Institute of Animal Science and Veterinary, Tianjin Academy of Agriculture Sciences, Tianjin

300381, China.)

Abstract: The objective of this study was to assess the digestible energy (DE), and metabolizable
energy (ME) of seven fiber-rich ingredients [wheat bran (WB), wheat shorts (WS), corn distillers
dried grains with solubles (DDGS), alfalfa meal (AM), palm kernel cake (PKC), rice hull meal
(RHM), and corncob powder (CCP)] for growing pigs. Additionally, the prediction equation for
DE and ME was also developed based on chemical analysis. A total of twenty-four crossbred
barrows were assigned to a 2x8 Youden square design. This experiment consisted of two periods
and eight dietary treatments, with three replicated pigs per diet in each period. The eight dietary
treatments included a corn-soybean meal basal diet (BD) and seven experimental diets containing
20% seven fiber-rich ingredients to replace corn, soybean meal, and soybean oil in the BD diet,
respectively. Each period consisted of an initial 7-day adaptation phase, followed 5-day period for
the collection of total urine and feces. The pigs were provided with one of two equal portions of a
daily feed allowance at 09:00 and 17:00 h individually every day and provided ad libitum access
to water. The DE and ME were determined by the total collection method and difference method.
Among the seven test diets, the diet containing DDGS exhibited the highest apparent total tract
digestibility (ATTD) of dry matter (DM). The diet consisting of PKC demonstrated the greatest
ATTD of crude protein (CP) and ether extract (EE). The diet composed of AM displayed the best
AATD of neutral detergent fiber (NDF) and acid detergent fiber (ADF). The results indicated that
the available energy content (DE and ME) of WB, WS, DDGS, AM, PKC, RHM, and CCP were

2,519 and 2,366 kcal’kg DM, 3,188 and 3,063 kcal’kg DM, 3,738 and 3,563 kcal/’kg DM, 1,566
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and 1,428 kcal’kg DM, 3,436 and 3,400 kcal/kg DM, 559 and 506 kcal’kg DM, and 1,076 and 950
kcal/kg DM, respectively. The contents of DE and ME in DDGS, PKC, and WS are greater than
those values in other ingredients (P<0.05). On DM basis, the DE and ME values of these seven
fiber-rich ingredients could be predicted through the following equations: DE = 2.32 X gross
energy (GE) - 30.37 x NDF - 6,644 (R? = 0.96, P = 0.002) and ME = 297.68 x EE - 39.58 x ADF
+ 1,624 (R*> = 0.98, P < 0.001), respectively, in which energy values are expressed as kcal/kg and
chemical compositions are expressed as %. In conclusion, the DDGS had the greatest DE and ME
contents, and the contents of GE, NDF and EE, ADF can be used as factors to predict the values
of DE and ME, respectively, in fiber-rich ingredients.

Keywords: Growing pigs; Digestible energy; Metabolizable energy; Prediction equation;

Fiber-rich ingredients
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TREE, BT, WRA, Fer

ChE AL REE BRI ST, AL A FR AR Y EOR B RO s s =, JE5 100081) 3

FEE: WK (FSOO RTRFFMME MY, HEHRNEFE, SaEAR. Al
FORE MRS E IR, AIVE R i B 2 1 ik ERE, (H2 FSM i iE 3 7 (ANF)
BRI T HAETARE RS o SRR R AL 3 1T 3 BRI FSC ' ANF (EEURETF CGs %),
SR ST R EEIEBRAF K] (SFFSC) EA KA LIS FR MM AT e KX I FL it G 4R . i
SFFSC fEM& £t N HIAME, AWTFEITRE 3 Mikse, WIE SFFSC Ik 24 . TH1LRE
(DE). fRiffhe (ME) MZIERMEIE, 7 SFFSC WS M EAIRE, IR+
ISIn SFFSC fEA K ERI N R . 56 1 JEEL 18 Sk E N 53.64 £ 5.04 kg FExKx kK
BHNKE, BENL A 3 AN EE (R 6 ANER. BAEE 1K) W IR IR,
RIGAH FSC FIREE FSC B AREERL AR+ 30% 1 0, SR A% E FSC il SFFSC
(S IR AL . LA DE F ME. RX56 2: EHL 6 SR N 50.5+6.64 kg Mk x Kk %
BRI A T BB AR, KA 33T it 3 W 3 FhiatR, (A aHs o aUm
PA K FSC 1 SFFSC 5 taHR, R FH T0 ZUAARMI 5 JLali Bl g R PE AA B2k, B FaR rh s
N 40%FSC A A TR U e — Sk, K FH AN 7 71V A EL B2 € FSC AT SFFSC 4%
TR FIFRAE [ T A2 . IR0 3. JEHL 96 Sk E 39.57+3.57kg A KA, BN Ty 4 A
AR 8 N EE VRN 3 KD, 70 7 RS I CREAEIRTRR ), 10% SF 41 G4 10%SFFSC),
15%SF 44 (RN 15%SFFSC) PL & 20%SF 21 (i3 fil 20%SFFSC), iR38HA 30 K. 50 1 45
REIR: 1) 5 FSC AL, SFFSC H CP. Ca. P 7rJll$& & 2.86% 9.54%. 4.56%, NDF.
ADF 73 IF#AIK 34.09%. 12.71%; FSC ' CGs [#fi# % ik 55%;: 2) FSC 2 SFFSC i) DE
ME 458 14.54 MJ/kg. 16.68 MI/kg (DE) F112.85MJ/kg. 15.24 Ml/kg (ME); 3) Tk
HHA I SFFSC figfhis 432 M 2E K% CP. NDF. ADF. Ca. P EMIHME (P<0.05), K
2 25 EoR: SFFSC IR M A MMt R i K mid b % (P<0.05). 4% 3 455 Bos: D
BR B A KR T R EMEZE R (P> 0.05), 20%SF 416 A K AE Kk g th 6 97 T 52
2) xR, 0 SFFSC &g i e 3kt e (1gG M IgM) IR EE, FHREH R
InFRE LRGN (P<0.05); 3) IGF-1 /KTl 77 & G 0 S &A1 — KRR, 20%SF
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1 IGF-1 /K FERZFLT 10%SF 41 (P<0.05); 4) ALT. TC. TG. LDL. HDL FIJRZ %K
FpE% SFFSC Fl& 13 I 2N (P<0.05); 5) 10%SF Al 15%SF 415 3 14 i 3% o
TEE R, HELMMN (P<0.05). 2L, WAEMELS KBTI S FSC M8 RN
18 S AR BB IR YR TS AR R, A KA S T Ag S i 1Rt R S A AR 4t 35
HABMZW, Ht—L3F T FSC TEAKIE LI & .

KRB K FSC: KU, WA AR Rl R im AL R T %



6506 KEKXT 3 A AN A EBRIE LRI E 5 MR B L

BRBHES 1,2, 2556 2%, P 1, B8R 1.2, BRI 12, %405 1.2, XA 1,2, mag 1,2, BN 1.2, Bk
2, ENEg 2%

LR AN R ZZN R R AR 2B, IR & &2 A E - RAE G, Kb, 410128 2.7 [ER} 225 T HA

WA AR E LI E, B &I RN S R ER B R E R TR S, e s 50

AR S, P E R A ROV BT, Kb, 410125) 4

FHE: AHE s I 2 AL 8 SR A KR DE il ME, 2 2 518 bt 151 117791 % (SIDaa)
HEE T RE K B 54k 22 4 i F 8 DE. ME 1 SIDaa FOTRINASE AL, 1856 —, EHL 22 3k
AL ARG FExKx K 50.0+1.7kg BW), KH 2 AN 11x3 FIASE AR T it 473l
WA FOK- TR ARR AN 10 FRoRERARE, 56 3 ANEH, & 12 K (7 RIS RIEIRIK
). I =, EE 22 kI EEE R Hx xR, 42.0+1.2kg), KH 24 11x3 A4S
FLT 7 cE, 1M R CEREAR10 AMROK ERD, i85 3 MR, 87 R (5 RiEM
+2 REBEIEE) . LUREK JyME— ZURECHIREK AR, F o H AR I JE At R i ok, Bt
A FARIER N 0.3 % =S B /E IR RM. 48R %R, HEKH) GE. DM, CP. EE.

CF. Ash. Ca. P. NDF. ADF. y&f (TS). &, TR EM TR 05N 15.42 Ml/kg
(14.98~15.95MJ/kg), 87.39% (86.40%~88.40% ), 6.73% (5.34%~8.39%), 1.97% (1.10%~
2.77%), 0.92% (0.20%~1.53%), 1.06% (0.87%~1.29%), 0.02% (0.01%~0.03%), 0.17%
(0.14%~0.20%), 5.04% (2.17%~9.58%), 1.61% (0.74%~2.49%), 69.08% (56.76%~
77.94%), 0.76 Kg/L (0.73~0.78 Kg/L), 20.53 g/ THi (14.59~25.82 g/ T#i), 2522 mL/T
B (19.9~32 mL/F4i), FH CP. EE. Ca. CF. NDF. ADF. Ash. TP. TS. THi=EAFl
TRER S ENLZTRE (CV) BIRKT 10%. HKXEK IR DE A1 ME ~F 34185 5 5 N
1422MJ/kg F1 13.83MJ/kg ., DE Al ME # & i W 5 B o 5 0N
DE=-13.149-0.104TS-2.603CF+2.309GE+1.426ADF-53.251Ca (  R=096 ) A
ME=2.194+0.894DE+16.815Ca+0.312EE-0.028TS (R?=0.99). K&K CP. Lys. Met. Thr Al
Trp f) SID 1853 7 N 78.47% (69.56~84.23%), 74.27% (61.11~90.60%), 92.07% (85.16~95.40%)),
75.46% (66.39~80.80%) A1 87.99% (84.21~92.37%) , & £ T M 7 B 4 BN -

SIDcp=-664.181+8.484DM (R?=0.40); SID1,=53.126+6.031EE+0.893x T A (R?=0.66);

FEETH: BREAFRIE (2021YFD1300201; 2021YFD1301004); =F4 B AKRHLE TR (202202AE090032); MR %A
ERRHEIE 4 (20221140532)
fEE TS BREAWE (2000-), Z, WIBMEA, BLAFFAE. FHL: 17397322980 E-mail: 2645364283@qq.com

JAEMEH: 225, BETA R, E-mail: liruil81000@163.com
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SIDh=39.916+7.843EE (R?>=0.41); SID1p=-361.588+4.891DM+0.387TS (R?=0.85). %L,
ANTRISRYFRE K 2 [ (1 A BRARR PE A 27 B A 5 K, DML EE A1 TS A LAMEHE K% DE.
ME HI SIDaa F) 5% 8 T PR - o

REE: RK, AERKOE, AREE, IR, HUNEA

10



6509 K EERSLERHMF ST R AL BE 1 M i TE 42 R I I

BOz%g 1,2, 1% 1,3, BRIBIE L5, REW 2, FRE 2, Hk4, FKCF 1, RERS*
(1. R ERHE BT RO A ST RO AR R E SR =, K 410125, 2. WIERILRAE
BRI RR S, KD 410128 3. WIRGITTE R A ARk 240, S Th A8 R 12 48 B S0 =2
Kb 410081; 4. sREFAIEFHEAR AR, 5KFE T 427099 5. thEFBFER RS, BACKRESBE, A6

5 100049)

WE: AR B R IR R ST A KM B, WUARTUEALRE IR I (B, ik
B 32 AR E N 7.65+0.18 kg #txKx R =T SZAF 44, BENLT N 4 4, 7m0, 4%, 8%,
2% RN ST 4 Tk SEREW: D SXHBAMEL, 8% 12%) K B AR SL# e
RERESTHHEE (ADG) (P<0.05), 8%I1) K WA S AE 2 & ¢ & 3% H R & (ADFD)
(P<0.05). 2) SXMEAMEL, 8%. 12%HI A HIGAE R E RGP EER (TP KK
o 4% R AR S BB PR IS T ATE (GLUD ZKF (P<0.05). RIEF S0 52548
A8 IS TR ST RE 71 (T-AOC) A bt H ki S AL ¥ ( GSH-PxO i AL B AL i (SOD )
EACERE (CAT) HEME, R FCA = (MDA) K& & (P<0.05). 3) 8% KEH
Sl BE R VAP S R E SRR AR, JERIE T SRR S R, RN T
REaLL (V/IC), g YT HE J g R BR, MRAA D EHAERR, Hibh=4
THARE SHETE AT . KRS R E e 7 2B E 0 ELEg 1 (SODD) FIiZA
F E2 AHGIEF 2 (Nrf2) mRNA [RIEKT (P<0.05). 4) KIFHSHE R E R S
BB RMA Z R, TP b, RS W5 = AT B 1] (Bacteroidetes) AR
B, RFEFECFEER T (Firmicutes) FMIAHXF2PE. fER/KCE b, RIS &2 52 LT
W& (Lactobacillus) F1% IH J& (Prevotella) (AN F 5, B FREEERE (Streptococcus)
(RIAHXS o 28 LTI, FEAF R AR A R AR S i B AR 2 oK, ST HE A Kt e T
S, IF BREIR MV UATI SR IERE, B SRR IBIE TR, SN E A 2 R,
BABGEAT A K RE, BB ARE DL 8% I RO B AT
RBRE: RKESOE, JrARE: ImEREE: 1P

FEETH : WA E AT IFRITE (2022NK2026), 184 RFHEAIHAHZE A A T RI% B (2021RC4039)
FEH R BUZ 2 (1997-), 2o, BT ANEKN, L7 AR, EENFWE 775 5 WE I K S5 F FBETT . FHL: 17891009973,
E-mail: yinyj1124@163.com

EIRER: YR, BFAR, E-mail: lifengna@isa.ac.cn
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6516 TAMR+ H mR A A 5 EERIF LR KB

HIERE 1, BEG 17, H4E 1,2, MW L2, HEBIM L2, mER 1,2, XA 1,2, BRRHIE 2, JeikR 1, 3R
M1, BN 1
(P EREEB A AR A A P R SLI0 S, & S IR0 P i) 5 IR R E R TR =, 3
AR ST R R i s, T ERE GO RG R AES TR, Kb, 410125 28R R
REFFNORFHARERE, W & &2 aE - mEeH o, Kb 410128)

WE: AL E e K E B 10 A E &R E LR (Digestible energy, DE), X
#iHE (Metabolizable energy, ME), #l# /5 (Crude protein, CP) FIZHER (Amino acids,
AA) MIFRHEIL R T 4E % (Standardized ileal digestibility, SID). 56 1 JLikHL 22 Jefd i
[ 70£1.8 kg “ At x K K7W A¥E, 4418 2 N 113 EEA S SR T HEE, 2aiEn 10 4
e GEAARRAN 1 AN BRI, JEOREFIDR T K S S B E A, R SRS 2 ikl
o R A RRRE, RS 1 A 3 ANELL A, A 12d (7 RIUEIAS K3
PRUCEE D s R E& 2 KEEX 22 SLAg HEMY 41.3+1.2 kg “Mx K x KW A 5 , 78 18] Jazs i 22256 1 AT
RPEE G, B2 103 WEEAT AR T Jrdt, 7l 10 /4> Do [ s g o mE—%
PSS EDRRRT T AR R, SR Jo 0 H R E Bt N U a5 2k, ERES 2 i H R
BN 0.30%1 AR, RAFRRFNETHE CP 5 AA 1 SID, A% 2 JHA 3 AN L1
W, AN 7d (5d A2 d B EECEND .. IR KK D AR, EK
B HESE 6 E R DE 5 ME {84 518 3,410 keal/kg  (2,826~3,794 kecal/kg) Al 3,379
keal/kg (2,785~3,709 keal/kg); 2) F-THMIK4r & DE 5 ME W25 —FEE T A 1, +E
% DE Fl ME FIBcAE T 77 #2933~ : DE = 6,267.945 - (1,271.154 x % tannin) -
(1,109.720 x % ash)  (R?=0.803) 1 ME=51.263+ (0.976xDE) (R?=0.994); 3)
CP. HiZ MR (Lys). AR (Met). &R (Thr) FEZER (Trp) [ SID 15554 78.48%
( 69.56~84.23% ) , 7427% ( 61.11~90.60% ) , 92.07% ( 85.16~95.40% ) , 75.46%
(66.39~80.80%) K1 87.99% (84.21~92.37%); 4) ¥, HIfEH;i (Ether extract, EE).
Trp. BRMTEIELF4E (Acid detergent fiber, ADF). #£F4E (Crude fiber, CF) Al Trp AJ{E N
CP 51 4 FPER&I1E AA 1 SID BTN A1, E =Rk CP Al AA ¥ SID S A Fitiil 75
FE5r A SIDcp=93.404 - (21.026 x % tannin)  (R2=0.593) , SIDcp=42.922 - (4.011 x %
EE) + (151.774 x % Met) (R2=0.696) , SIDrys=129.947 - (670.760 x % Trp)  (R?=
0.821) , SIDmec= 111.347 - (232.298 x % Trp)  (R?=0.647) , SIDTh=55.187+ (3.851 x %
ADF)  (R?=0.609) #1 SID1p=95.676 - (10.824 x % tannin)  (R?=0.523).
KRB AR AEREAE: TEER AKFEE B

MEEEE: ZH, BIEFTSA,  Email: liruil81000@163.com
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6518 A= KIEX H EREA A A 5 EERIF LR KB

SEFE 1, BRBHRG 2, Z5EE 17, W4T 1,2, XS 1,2, BRI 1,2, BERE 1,2, EBU 1,2, [ 1,2, X8k
2, HRR 1, mEIMKL, BN 1
(L. PR e R AR A PR T A 00, B R BT s 5 UL B R B X RS %, 3y
IR B SR WS AR, HERRER ARSI, Kb, 410125 2. BRI
KBBR8 & ARG L, Kb 410128)

WE: ARGET 1 AMPEBS R IE SRS &, W T AR ERSEA
fie (Digestible energy, DE), Rl (Metabolizable energy, ME), #12 [)fi (Crude protein,
CP) FIZ MR (Amino acids, AA) MAR#ELLEIIZTHILA (Standardized ileal digestibility,
SID) MBNASTMAEAL . A5G 1| HEEL 24 SLAR RN 20+1.3 kg “Fhx Ko K A%, #4224
12x3 FIEEARE AR T i, 2 11 AN ERRAT | NSRRI, R R &
KEEHMEAL, W56 1 3 3 MELLMEE, A 124 (7 RIS RIER
WCER D, A B ARVE 5 22 S VB v [E RS A v A KA U 2 G R 24 Skl T 15.4+1.8
kg T K RV A%, ERGEm 23 | T REE G, %R 24 123 MESA T2
TOret, a1 AN AR e — U EDRAT 1 AN AR, SR B B AR E
LRV IE B, RIS 2 T FUR T RN 0.30% 9 A AkEk, SRR RFNETE
CP 5 AA ) SID, X5 2 Jt4 3 MELLM A, AW 7 d (5 d I H+2 d g BEIEE D .
AR EE R D EWEMREERET, AKX Th E R4 DE 5 ME {653 7174 12.05 MJ/kg A
11.46 Ml/kg; 2) H %% (Available phosphorous, AP). fEHR#E (Phytate phosphorous, PP) Al
HERR AT /EN DE 5 ME BCBETUN K 7, "+ EFE4 + DE 1 ME B £ T 77 7553 %4 : DE

(MJ/kg) =9.12+ (71.855x% AP) (R2=0.507, RSD=0.93, P=0.013) #l ME (Ml/kg)
=-0.439+0.987xDE (R2=0.941, RSD=0.33, P<0.01); 3) CP. &R (Lys). HZM (Met).
R (Thr) FIEEEE (Trp) 1) SID B4 BN 74.05%- 78.13%- 68.72%- 75.61%F1 86.61%:
4) T4 (Dry matter, DM). HPEPEZRELF4E (Neutral detergent fiber, NDF). F& 1B 4F
4 (Acid detergent fiber, ADF). ¥H£f-%E (Crude fiber, CF) I Trp A[{EA CP 5 AA (1] SID
(1) S5 T R 7, o (S RE 43 H CP A Lys 1) STD S5 A 0 77 72 43 51 4 : SIDce = 109.065 — (3.273
x % ADF) (R?= 0.495, RSD = 7.81, P=10.016) , SIDy,s =446.184 — (3.507 x % DM) — (654.238
x % Trp) — (3.397 x % CF) (R?= 0.856, RSD = 3.50, P<0.01).
Kb ARGE: BERMEAE, PEREA B AR R

MEMEVESE: 25, MEEFF A, Email: liruil81000@163.com
13



6555 F TA KA E O (E 08 B 5L 2 248 VR RORLA R e 1l
BREKHRR

AR 1,3, WELE L, SR L, BT K2, EE2, T2, TERL, KET L, BEeR 1, FEE2,
FEF2, WRRLL EFE 1*
(L PERRFFH R FEAR YR, BEEFRSWRAEERINE, L5 100193; 2. ERKA¥ MG
ARMEERE, W 570228; 3. JTARE T ILTRIRISR, TR 528403)

R R BN R A U S, 58 2 RO LB T O BEAR, ALV A N AR A
(K —Je AT JE AR, B T2 58 AT e AR RS AP M R G I, 7 2208 1 e 97
PR 2 ZE KR = JUR BE SRS R E, TRIHIZ) T 8 2 E 2 AR R E R S
BRI o A C B AR I VP 0K SR S5 I EURE LUK i T A8 U R PR FORHE ALK R
SE LA 22 BN L1 R, LB [R DR JEURIE = AN o 8] (1) 22 5 R RUAE, eI
Ayt PR 37 T AL R B IR 1 I R 14 22 AR S 22 SRR D U A R A TR
B, AGRIGIEH] 90 Hil (BB AR AxRKx R=J0MAH . w2 AlE 2 B 10 3k
(RIAERE 535 29.31 £2.94. 2336+ 4.88. 31.60 +4.41 kg), PFE 10 FiaelE R HKH
RAEAE (EK. SMIAIILAD 8 Fhifs g 44 HOUR LRI ERL, #4508 3 /> 10 x 6 AN 5E4hi T 7 ik
TFBENLAMEC 10 MARACEEA, S 6 MEE, BANER 1, RASWEEIREME
SR R E RO A . SRR Bk, G RE. HE. BT BRRER. A
T RE GHERD - RKEATERZ AL A AU BE 72 08 13.320 14764 12.22. 11.99,
16.29. 10.01. 6.38. 5.92, 5.25. 18.37 MJ/kg; & EARUTRE 737 9: 13.53. 15.04, 12.13,
12.49. 16.37. 10.64. 6.70. 7.73. 5.37. 18.88 MJ/kg; &% BIFEAMIAES 5N 13.52. 15.00.
12.46. 12.67. 16.89. 10.99. 7.34. 6.69. 6.79. 18.85 Ml/kg. AEERETAK. THl. &K
. OHE BTRAERA A A TC R e, (AR O AR . AR BUE A
(IR BE 24 B AR T 5 AN 2B H% (P<0.05). BRI 8 LA E 2 BN
JERHRE N R AT A RR MRV R AT T A R B TAE KR (P<0.05), HE5
SRR A AR R T AR (P<0.01). FETFHK KA A S 52 2o A e i B
HEFI T FEN: ME(esm = 0.871x DE(yi ) - 1.39 x Ash + 1.828 (R?=10.989, P<0.01), &%

RHEWH: WEE ST &KX H (ZDYF2021XDNY177 )5 2022 4 = W 2 /N & Bl % W i & % B & o 51 H
(SKJC-2022-PTXM-009); 2021 5] FHAEWH (SYND-2021-25)

fE& i 48R (1999-), J5, WimHw A, Bit, WFaiiEy: HERSERRSMR, THL: 17801115275, E-mail:
1983674807 @qq.com

SEEEE: EEFE, #0907, ML, E-mail: wangjj@cau.edu.cn
14
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SRR e EE T T FE A ME (s = 0.945 XME ) + 0.11XNDF + 0.279 (R?=0.997,
P<0.01). Zi EPriR, ABFFIET A RER IR F B, WP TR THKR=
TR DRH AR TR 4t 7 4 VR RRE AR A, (R 1 5 AR i SR SRR (E S )
S, NI R AN E 2 AR NS T E 3R 5 M R B E T R

KRB RHERL: HAEE: MRKRK=I0: e T B T

15



6586 ZL HIEXTE K BB A KRS MBAA R mEW YK H

K 1,2, XIERE 1, 2571, AR, RHE 1L, 2R Lx kEERL, BREL
(1. REWEESTEMESAEMHEARESLINE, RET S QB FEFRE LA A O, RET R R
BICE R, ORE 3003815 2. PUdbRAMEHE RS, iR =R, BEPE B 712100) ©

TE: A0 B @ T 7T F R A AR IS [ B 0 20 e A= K A A I A Kbk B L FRR R
SR, MURCE R LS A LT S MBS b S IE AR P AL e e, 2L i
AR T DRHE TR A 7= v L SR AR IR o X0 F IR VR 18 R0 B AL 1) e AT
Kex K7 =ZJ0 R 144 S (ABEEF, VIMHARE 22.8+1.8 kg), FENLKIRIGHE 73 4 Mk
H, BNEE 6 NEE, FANET 6 K. MIRAENRILR H R, 3 MR ARG H AR T
XN 50+ 100 A1 200 kg/t FUZE M, iR aliedt 81 R, BFEHALK: 5 RAIEE
576 Ko WRIREERERM: ARKH LR RPN 0-200 ke/t FIZL A 3 A BUAE KB LS
PINGISAIBET: . 2LV INE N 100 ke/t B, SXFREAAHLL, X504 FARF R e T4 A
FHAF AR R IR Ay BIPE R T 2.18%. 2.32%F01 6.82% (P<0.05); EGHEH & b 5 35 PR
(P<0.05) ;[FEIF, FEAR 7 M Hl =BEH0 & & (P<0.05). SXMEAMLIL, ZahdEasneE
N 100 kg/t B, 7=3% 1 EFF 14 g Eubacterium]_coprostanoligenes_group unclassified #{4:47)
()3 5 2 3 AR (P<0.05); 1T 7E AL s AN N & 200kg/t B, AH £ FERT 10 FE KF A
Y2 18], 0% B R 8 Ruminococcus fUAE M 42 B2 B F ML FEAR (P<0.05), HoAth % k5022
TR EEZ R . SABAML, A EnEN 50-200 kg/t i, H HEREA A GEA L
EMERE R E . B, ERREXT, AKFIERE RPN 50-200 kg/t 41
VA A2 K A IEAE T S, (HES N 100 kg/t 21 i AT R 25 5 R T . B RERTR
LRYERIE AL EE,  TRTERE T ARG AL 3 ML o AT e = i 4 b, A0 T AR S A AR I
BN FAREIER, HAARKEIERH HAR TS 7R IEY 100-130 kg/t.

KRB LA, AKEERE: KR RS, MBI Y

B4 REETT AR P B AR R OE A BT 56 5 3% 5 (ITTPRS2021007 ) s K 1l o e 5 5 1 J5 B4 K J& & 13
(22ZYCGSN00130)
PEF S KJell (1998-), 2, WEE AN, BiLw L, BFFedrm: JEW MR BT R A . FHL: 13223959775, E-mail:
2190979142@qq.com
FEIRIES: EIR (1984—), TLHMMA, BTG, -t EENIRREEF R ST, & a8 2R 5 005 A £ 5%
5T, FHL: 18002171684, E-mail: yjjsxz@163.com
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6593 AN [RI R B 5 VAN ZE ZK R B A0 A S S M e B e 4tk B R

HOEEK, PNVESR, AR
CFRE K Z R e, dba 100193)

PE: BIHIAZENE (Arabinoxylan, AX) fERNTK. NEERYTEERZILA%ER,
IR AEER 2R F B —. BT, 3EEAX WONER R EAIE IR,
ANEFREUT VR R R AX 1S5 o F R A RS, (R X AX B 1t A AR i
AR F MRS 2 . AT B fE IR UBARS . DRRVE AT 5 A 3R 0% 3 R0y V0
R AX R TR R MIMIE Y R BERE R R o ARE SRR Rl N2 Rk, F
F 50 U/mg "% 2 FABEAT 17 400 U/mL #4F 2 oV 4 BEEEE A T A5 4 B AL EE, 733K A 0.16
mol/L NaOH + 1.5% HO: ¥ A1 6 000 U/mg A ZEHERE + 400 U/mg 414 X BT 04 . Btk
G-I E A HHG ME AX 5% RABRESEOUHENE AX 205 3 FrEir %45 2
AX FERM IO T8 JEHE 6 AR 20 kg AP G S EVE N R IHEFPIL, X AN RIS B 77 215 3]
(¥ AX BEATMAA R, Rl I AR AR e A R R R pHL E R A B T D TR
(Short-chain fatty acids, SCFA) /7& . ZiREY]: 1) FZEWLHEEHEN 56.44%, Wdeix
(9.88%) M-I E SIRBUE (10.42%) 19 AX BREZE S THME (1.91%) 1 AX 8%
(P<0.05). 2) 3 MAFIREUVER B AX 2 FRT A B> i- 2 & e Bk> i
fifE. 3) LAARREUNERSE1 AX AR, RSN RE 72 h f5 35 035 BEAK T R pH 1H
(P<0.05), X5 Hu AU =4 M FLER A1 SCFA 3%, 3) BEMFZARENN AX R4 K I
FEAE BT TR R A A SR BUE SR L) AX (P<0.05), (HZ2RFfHEIR AU AX
SRR SCFA W) B Z KT AR I AR IO (P<0.05). 4) dlid =< 4% AX
PR {GPt =A/[1+H(C/O)B]} BEAT BRS04, b GPy(mL/g)2 6™ U t(h) /e A
WA A(mL/g) 25 oAt IS i k=S, B R~ MR, Ch) Szhn=< 8Bt
KPR R (] RIS, BEMEAIRG-I 2 A48 B AX Al AX A AL 5y
& GPt (mL/g) =227.9/[1+(32.0)*] = GPt (mL/g) =176.8/[1+(6.3/)**] ~ GPt (mL/g)
=217.4/[1+(29.8/t)15]F1 GPt (mL/g) = 249.7/[1+(14.5/t)"6]. % BTk, WA AIEE-H 2 & 52
BOEIREUY AX % m B 7&K, BARBERE . 282 PR ISR . B
PRI AX BERMHES TR, BAREREE. FREb M IREE 55K, &
W g R — 58 i AR E b 2 B 97 T B ) A 20 i T e A S e B SR L SR R AL
BRI PRI RSN R, PR TR BEE. BB AIREUE

REWH: <+ E K E SRR (2022YFD1301300)
fEH I PUEEE (2001—), %, HEWEWR T, WLod, e FRSERRSE L, FH: 13370102152, E-mail:
jingyihuangCAU@163.com

MEMEIEE: B Ehr, PERINKFHFED A, E-mail: jinbiaozhao@cau.edu.cn
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6606 /NFEFKAEKHETHAL RERIA I BE O =8 K TROUAR B 2 ST

WELRTE 1,2, ZEHE 2%, IR 2, HIMAMN 1,2, FO9R 1,2, BRI 1,2, XA 1,2, BREAES 1, BEFE 1,2, ik
K2, #Hibk2, EEE 1,2
LR AN KR ZZN R R AR 2B, WIF & & 2 A= E A O, K 410128; 2. o [ER} 225 T HA
WA ASERE R E, &EIRMEE RS R EARE R TRREE, shyE REms R
WA E AR R, P EBEE R RS RRT, K 410125) 7

FE: AIRXI0ME TANERRERIM S g, KRS (DE) FIRIGEE (ME), JFg
SET FETONE B S 345 S DE R ME TR . R I6 M HR 22 Sk fi FE b x Ko x
KP=TeHAT W AR (35+£3kg) HATIHAARE SR, 288 2 4> 11x3 A EeR T ikt Bl
2PATIRER, 11 FRIERE (1 ANERETERR10 AN EERERD, 3 AN, B 12 K (7d
TGN, SdFSRICEID . S5 REIR: KTHEAE, 10 FUNEE IR RE (GED. T4 (DM,
HEAR (CP). MK (Ash). HLgH (EE). 45 (Ca). & (TP). H4F4E (CF).
PEVER A 4E (NDF) | BRI Ye ik 47 4E (ADF) FLEE R (TS) & &40 1N 16.59%(16.22-16.79%),
87.46 % (86.07-87.82%), 15.88 % (14.56- 16.83%), 5.48 %(5.03-6.02%), 4.37 %(3.30-5.69%)
0.11 %(0.08-0.14 %), 1.04 %(0.94-1.15 %), 10.72 %(8.70-12.79 %), 44.24 %(38.15-49.73%),
10.76% (8.05-12.27%) F119.19% (16.14-22.73%). H:H1 EE. Ca. CF. ADF 14 5% &% (CV)
%I KT 10%, GE. DM. CP. Ash. TP. NDF. TS [J CV ¥J/NTF 10%. 10 F/NFE 4K
¥ 1) DE Al ME & 8358 10.61MJ/kg (10.18-10.97MJ/kg) A1 9.99MJ/kg (9.47-10.48MJ/kg);
N R AEKAE DE 1 ME s3T50 757 72 53 1) 9 DE=9.569+0.237<EE (RSD=0.19, R?=0.498,
P<0.05) Fl ME=8.779+0.278xEE (RSD=0.15, R>=0.719, P<0.01). AT I, 10 4~/Nz2Ek (]
(k222 o ek FAR SR EEAG/DN, B ER S {E N DE A ME [ G5 Fl K7

Kb AR KR, HALEE: AR BUNTT AR

* EEVER . 2EHE, BHEERFZCA,  Email: liruil81000@163.com
T HEWH. EXEATKIT (2021YFD1300201; 2021YFD1301004); =44 AR LW (202202AE090032); 17
B HRREIE S (2022]740532)

EHRI: Bk (1996-), T, WArGAIMA, WIETF74, &40%. E-mail: jxj8888888888@163.com
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6606 Determination of digestible energy and metabolizable energy
and establishment of prediction model for wheat bran growing and

finishing pigs

Jiang Xianji 1,2, Li Rui 2, Feng Ganyi 2, Tian Mingzhou 1,2, Xiang Qiang 1,2, Yang Gang 1,2, Liu Xiaojie 1,2,
Ouyang Qing 1, Tang Hui 1,2, Long cimin 2, Huang ruilin 2,Yin Yulong 1,2
(College of Animal Science and Technology, Hunan Agricultural University, Hunan Co-Innovation Center of
Animal Production Safety, Changsha 410128, China; 2. Key Laboratory of Agro-Ecological Processes in
Subtropical Region, National Engineering Laboratory for Poultry Breeding Pollution Control and Resource
Technology, Key Laboratory of Animal Nutritional Physiology and Metabolic Process, Institute of Subtropical

Agriculture, Chinese Academy of Sciences, Changsha 410125, China)

Abstract: The experiment was performed to detected the chemical composition, digestible energy
(DE) and metabolizable energy (ME) in wheat bran fed to growing-finishing pigs, and the
prediction model of DE and ME for growing-finishing pigs was established based on the contents
of  effective  chemical nutrientsin  wheat bran. A total of 22  healthy
"Durocx(LandrancexYorkshire)" crossbred boars with average initial body weight of 35+3kg,
were selected for digestive and metabolic experiments according to a replicated 11x3 incomplete
Latin square designs, including two parallel trials, 11 diets (1 basal diet, 10 wheat bran dietand 3
cycles., Each cycle had 12 days consisting of 7 d adaptation and 5d fecal urine collection.The
results showed that On the air-drybasis, the average contents of gross energy (GE), dry matter
(DM), crude protein (CP), Ash (Ash), crude fat (EE), calcium (Ca), total phosphorus (TP), crude
fiber (CF), neutral detergent fiber (NDF), acid detergent fiber (ADF) and total starch (TS) in 10
wheat brans were16.59% (16.22% 16.79%), 87.46% (86.07% 87.82%), 15.88% (14.56% 16.83%),
5.48% (5.03% 6.02%), 4.37% (3.30% 5.69%), 0.11% (0.08% 0.14%), 1.04% (0.94% 1.15%),
10.72% (8.70% 12.79%), 44.24% (38.15% 49.73%), 10.76% (8.05% 12.27%) and 19.19%
(16.14%-22.73%), respectively. The coefficient of variation (CV) of EE, Ca, CF and ADF is
greater than 10%, while the CV in GE, DM, CP, Ash, TP, NDF and Ts is less than 10%. The DE
and ME contents of 10 wheat brans for growing-finishing pigs were 10.61MJ/kg
(10.18-10.97MJ/kg) and 9.99MlJ/kg (9.47-10.48MJ/kg), respectively. The optimal prediction

equations of wheat bran for DE and ME in growing and finishing pigs were DE=9.569+0.237xEE
19



(RSD=0.19, R?*= 0.498, P<0.05) and ME=8.779+0.278<xEE (RSD=0.15, R>=0.719, P<0.01),
respectively. In conclusion, the variation degree of chemical components of wheat bran is small,
and EE and Ash can be used as key predictors of DE and ME.

Key words: wheat bran; growing-finishing pigs; digestive energy; metabolizable energy;

prediction equation
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6611 TH B RS SR YE FRMEN & R AR E B AR LRI N AR

R, KRR, kaw, X
xR 220, shRbEER SR, JLaT 102206) 8

WE. AW B ERRR Y (Yeast culture, YC) HITHALEE. AT BE FIARUE 1] 7 K o
IR R EE FRNE; (IR EIR T YC A MR B (DR R T A7 A Kk g ot
TEAEACTR PR AN G AP R0 o 306 —: EHL 12 kWA IA E Dy 29.0+6.5 kg = Tu EHB A,
BEAL 39 CON A1 YC 4. CON ZH 4R oK - SR Bk, YC 278 B Al vl kR b s
24.3%H1 YC, B 25%M F KM EH, WERIRMEMEME, RIVESF R ER R R
REANRURE . R0 = IR 6 k3 T AUEE . WIMARE Ny 31.242.1 kg =0 HH A,

FHI 2x2 Fi T 7RI, FRMETC BUERRAN YC TR, I SE AR v ] i R R AL . R I6 1)
SRR 14 d AARTERE AL 5 d TIUAIART 2 d B A oG B BEVCAE A . 3R56 = AR T 1S
(1 YC B FRME, B 96 SkHIUATRE Ay 7.44+1.18 kg Wi %, BENLY N 4 4, AERES
TR )AL BRI 04 0.5+ 1 FT 1.5%) YC. i 6 NEE, HAEE 4 k474, Nl 28 d.
WA —: DAY R, AR5 YC MR MIH AR AR AR HBE M 12.12 5 11.66 MI/kg.
B T YC WA AR, A R R 1) 2 U [l i R i T AL % 23 78 65.19 53.32 FH
48.31%, FrUERI A G R AN 65.31. 53.43 F143.93%., RIE=: 1) WIIARFFIEK
YC X WA P H R E M 1-14 d PR HME LR E MW, fJUE—ERE Lt
1528 d HFH HIEE (P=0.07) 1128 d KPP HIEE (P=0.09) ; SXEAMLL, &
M0.5% YC Al LB BRI E L (P<<0.01) . 2) %5 14d, 0.5% YCABEAGET® (P
=0.08) , 1%AH1 1.5% YC %41 MDA & & 8 F{K (P<0.01) , 1.5%YC 4l GSH-Px it .3
FHiE (P<<0.05) ;5 2 28 d, 1% 1.5% YC ZH 1LY 1 8 1 FI5 208 (1) & = 235 T (P<0.05);
1.5%YC #1 HDL-C #1 LDL-C & &2 # %, MDA fl T-AOC &&= & EFK (P<0.01) ,

0.5 F1 1%YC 41 GSH-Px iF M B THE (P<<0.01) , HA i AP EIIEARIESS 14 A
28 d WL REALMN (P>0.05) o 3) AFEFIEN YC X I FAEY) a2 FEMETR bR TE 3 520,
7NN 0.5% YC $#27 Bacteroidota. Peptostreptococcaceae. Terrisporobacter Al Parabacteroides
) AH XF F B s W 1.5% YC & 3F B& X Clostridium_sensu_stricto I « Blautia

unclassified_f Lachnospiraceae (") #1%f £ B, F H %W ¥ Terrisporobacter . Prevotella .

FEEIH: ERE AT HRIBIE (2021YFD1301003); b5 B BHL QUF“ KAEAT 8 SCRFH) (BUA-HHXD2022011): b
R L ERFEEh 24 S B B (2023-2Z-119)

fEF T S (1998-), J3, VRGN, BLTE, ERSmEEY Tk, FhHL: 17839791379 E-mail:
hubaocheng0119@163.com

HEWAEE: x| B, ##%, E-mail: liuming@bua.edu.cn
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Prevotellaceace_ NK3B31 _group~ Turicibacter WIAHX FE (P<0.05). M2, RREWE T
VRV £ R I T 45 1) Y C B FRANME s ARER EERDRR P s i YC 42w 1 A7 1) AR KM e
o AL Re T, R IE A X RGN, 4ERET AR mIE (e, D YC TR R
FBHEARER R 1 B A S T RIS .

KB BEBEEIIRY): EIFRMEVEE: REOR, WERE KRR

22



6611 TH B RS SR YE FRMEN & R AR E B AR LRI N AR

G XU, SKREH, X

b e, PR HAR SR, Jba 102206) °*

WE. AT S EREREES Y (Yeast culture, YC) FIVEALAE . AR U BE R ] 7 A o
IR RS RN 7R IR EIRFC YC AR 2R 1 TR A I 9 A4 AR K R if
TR AR A S BRI 20 o R0 — JRHN 12 kIR E D 29.046.5 kg = Tu £ H A,
BAL Sy CON 41 YC 2. CON A4S FoK- TR BB IR, Y C ZH7E B Al P R v 2
24.3%I1 YC, B 25%ME KM, WCRISERRI, KA ERE T E R R IR0
REAR TR IRI6 = EHL 6 Sk T AUEE . WIIAME )y 31.242.1 kg —Ju BB A,

K 2x2 T RIS, PAME TR AR YC B, W0 E R E IR R T AL . 1K
S NET 14 d NARTEIRE . 5 d TR 2 d 1Bl At £ BEWCAE I . 86 = AR A I 77
() YC B FNME, WEEL 96 SkWIHAIRE Jy 7.44=1.18 kg Wi 14%, BEHLA A 4 41, FEIEEA
TR R A BRI 04 0.5 1 1 1.5% YC. B4 6 NEE, BAES 4 A7, HH 28 d.
I —: PLTBUERL, AREE YC R RE IR WA SRy 12.12 5 11.66 MI/kg.
BRI YC WML ER BT B RN B IR 1 U ] g AR i Y AL 2820 3l N 65.19 53.32 A
48.31%, FrAE Al i AL R 58 65.31, 53.43 A143.93%. ¥ =: 1) HIWAFRFIEH
YC X W g R B HR B &M 1-14 d P HETT R E R, v DE—ERE Rigm
1528 d HFH HAEE (P=0.07) 1128 d KPS HIEE (P=0.09) ; SXEAMLL, &
J10.5% YC "] LLE BRI E L (P<0.01) o 2) 5 14d, 0.5% YC 4LaEASET R (P
=0.08) , 1%A11.5% YC 41 MDA & & B# [k (P<0.01) , 1.5%YC 4 GSH-Px i& £ 5%
THE (P<0.05) 5 55 28 d, 1%A1 1.5% YC ZHLIMLIA 25 A0 278 1Y) 75 &2 23 T sy (P<<0.05);
1.5%YC %1 HDL-C Al LDL-C & & 2 &+, MDA Hil T-AOC & & &% [FK (P<<0.01) ,

0.5 F1 1%YC 41 GSH-Px i EETHm (P<0.01) , HA&MiEAEMAPUEIRIRIESE 14 A
28 d B FEAA (P>0.05) o 3) ANFEFIER YC R FAERAEY o FEIEFRFRTC 2 2 50,
™iN 0.5% YC 427 Bacteroidota. Peptostreptococcaceae Terrisporobacter Rl Parabacteroides

A X F s W 1.5% YC & ¥ B& K Clostridium_sensu_stricto 1 « Blautia

FEEIH: ERE AT HRIBIE (2021YFD1301003); b5 B BHL QUF“ KAEAT 8 SCRFH) (BUA-HHXD2022011): b
R L ERFEEh 24 S B B (2023-2Z-119)

fEF T S (1998-), J3, VRGN, BLTE, ERSmEEY Tk, FhHL: 17839791379 E-mail:
hubaocheng0119@163.com

HEWAEE: x| B, ##%, E-mail: liuming@bua.edu.cn
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unclassified_f Lachnospiraceae W) 1 %} - &, I H & & Terrisporobacter . Prevotella .
Prevotellaceace NK3B31 group~ Turicibacter WIAHX FE (P<0.05). M2, KWW E T
[ YRR A R B T 25 1) Y C B FRANE s AR VDR TP s YC 42 T WA 1 AR Kk e
i A AL RE ), IR IX RN, SR IR, v YC 1Ry taktE
FBHEARER AR 1 B A S T RIS .

KRB RERHEEIRY: CESRMEVEE: RE AR, W KRR
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6621 PEAFREREK T B SR E P K AEHE TR = B B A

(1. EZEMWEMY TG RFHE R B RS S IE R, b 100037) 10

WE. WERBSEAREER, HAR0A KA FE TR E AR £ B Bk
Z, BORAGBR M 7 AL B SR R o A8 B AR TC PR A AR K L 7R 1 LA
B IR ME R AERE VR P S BN P RCR o IR AR T BB JBIT s S ORI i AR A v SR i 2 R
JE\ fEAFIS ] 1-5 S (KPR A7REAT i 5t ke oK Je el o U SR ARk (Rt s AR e
FLIEWG - ARGy PR BEER AT 4E . MRIEVEVRET 4E . 5B MERLIRI: IRITIRME. W=
M. FREALE D, JRAESLIRAE B BUCRVERSREKAE iy, J8 L AUl e lRVE I E HH L e fE
A REAR, T (o i AR T AR A RRAMJE R 2R VA I 8 AR IRV AL 3, JF Il ia 77
UG PP SLAE I A7 A8 AN AR B BRI P S AR o SRR (1D 5 e IR A
KL, PEAFAREREK I AUE TR AR UA KR (P>0.05), HRFR (EAKSREMI. b
FEHRANREEZ) SEREEARET (R RAERE) 2aRE, HEIRRE. N8,
PRILACE A SRR A8 bR & A T T E (P<0.05). (2) 54 HBCRTEREKAREL, FEAF
FERE KA T A BE AR U BRAE TG B B A (P>0.05),  H 20 B R s S IR 2 00 1 I v AL 2
PRUE Rz AL R PR (P<0.05), HAS R AL BB ABRAE [ i AL R JE B3 2 5+ (P>0.05).
(3) FEAFRERERXT WA s i E Kt RE . UL B fRs B A LIRbR . & S FI BT
Wtahs BRI EME RV R L TE R F N (P>0.05), (HEEK 1 Wity 5E -+ 1
A e g R LR B 1R (P<0.05) 0 (4) FEAFRBREK IS A T LR AR PERE L HRA TR (&
AR IRVUEAR . SFEIERE . BB, MR WA GRS, BIU17). pH. A,
REALO A ZRE VRS (BB W, AR, . 30tk S s KU R 4Lk
BIERZFELW (P>0.05). L8 EATIR, B SOREEMEAF R AF 10 27 AR K L 77 i AR AL A
Ny FAREAE AR IR AR BONREE, WRE IR A = TR e, ATy %2t
J5R A B B AR SRS 2 TR

R FEAAREREOK AREEE; RAEREAR, BRIV D ERG; Wi

FEETH RGN 2 R B BT R AR 45 2 L I FE RS R E R IMETE REE S LR (2X1925)
FEH RIS AT (1990—), 2o, Hlt#T N, BhIRREFE 01, SRR D) B8 b S48 T 208 R BT B 78 FA1: 13011235811
E-mail: hbb@ags.ac.cn

EAEIEH: £k, BIFFA G, E-mail: wyw@ags.ac.cn
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6629 7= IR 2 B AR R A KRS . SR AT
M

AT, FFET, Eikk, Ei, ke

CEMRZZNPIRL 220, SR RILTEX & SR SR E eI =, Ak 130062)

TE: A A A 16S rDNA I 7 ARG S0 A 20 A7 7= IR 22 B BEGRDRE X 4300 B A Kotk
R S0 R WA LR AR RSP (K FE i o RB0E ) 120 Sk 28 HIBWIUGRAE Y 7.2241.40 kg
(e e 9OAF 4, BERL T 2 20 (R 3 MR, REANEE 20 SK48) . XPHRA: 1AM 2.5%
PR 9 BRI R AR I ARIMRES 2.5% 1R iR 22 1 BR e e 425 A QIR it PR AR v P Y 1% £
FiRAR . PP 5 d 5, B 14d. S5RFKY: 1D SXTREAMEL, w504 Mg -
HIHE (ADG). FHHKEE (ADFD. BEW (F/G) EEZEZER (P>0.05. 2) 5
X HEZHAR EE , 6 2 T 905 4 ) L35 AR AL TR PR B B35 22 57 (P> 0.05), {HA N2l (ALT).
BHEEEE (AST). BHEE (TC. Hih=Ff (TG) MWRMKHEEREN (LDL) H F&
ash . 3) EFSOHEERET M, TR AR AN 2.5% A7 EAB, 22 e R e el ot % 285 {0 o JEL e 1 1
(Firmicutes) AT B[] (Bacteroidota) [FIAXFEFLMANEE, ZILE] (Proteobacteria)
MM FEERENEMNBS ., £EBKPFLE, KEBEHMWRRKZFRITE
( Clostridium_sensu_stricto 1 ) « 3, & FF ( Lactobacillus ) F1 K 43 2 F ¥
(Muribaculaceae_unclassified) [FAXTFERZFIGIN (P<0.05). 4) {EM A K71,
Rk 12 Fh2E AR, SxHREAMLL, RN EHER. KR, BhRE. RIRR. 4
R A RIBA 2 R R S R R RAREENIN (P<0.05), HFEEEEARR. AR
B2 WIAHT BR AR AR & 42 . 5) 16S rDNA 7 AR 4 22 BE & AT R B, O ik H
(22 A 5 22 5 B R AR AE AN R R BE AR OGIE, IR H &R PRI AR, BrELRE . Wl
B 6-32 57 0 5 /K I 2 1 2 B ARG (P<0.05). 45 BRTR, R in
2.5% 0 7= A 22 1 B 2 (U RDRH S50 8 AR a3, mT BRI 1 T A A S B R AR K P
KA B AT 1T

B R RERE; A KPERE: IR ARBKE

B
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66367 KB T REFPRIESE B I8 s iH AR BT MR A LA

B, Kz, W
(B EE TR E BB AT A oL, TLIRETH B E TR 53 Y R sl =, B UK S R
e, BE 210095)

FEE: = 0 F W 0 S R B I D R S S, VR R A A 7 A B e B T e R
TR I R TER MR BZ R TR T8, A R T e s TR R A A e i
THAE B AFAE 22 5 H RTIE AN B o A6 3 TR 5 25 T AL BOAKRAUE /M i (1 4k =2 T AL AR
AR A B G B TR R R AT AR T B IR R AR W E AN [F) R AL A v AL 22
Fre RE 1, E. KR T EREHE B AR AR AN AL, BRI AR
JEA,  CUBT 8RS i B BE M), BB K R % . 56 2, R 12 Sk Iml i A o e A7 A
K (JRE 25.5+2.5kg) BENL WAL (n=6), ALFELGEHRAN T LA 96.6% ) i B 7 i
AR T R 5 3. 4%ZEE VI W B AL, e 2 T RR v e AN U i — Rl . R 9Ty 10
d, JEZE 3 d WS, ELL 2 dWEERGERE. 4R D AMERERBEEAMICEBEA
Bi- R R, R T R E R TR S RERT S F 5D AARANE R R R
R T8 (P<0.05). 2D & 57 iy G 1 B A B A DR R R SR AR A BE 2 1 97 00
(P<0.05), (HEAEY <& (BRET 3 h 4h) AUKBR DR EEIRIIR (LR, PIRRATT )
WEHRZ LTI T &R (P<0.05). 3) fEEG 2, w7 MR E I8 3 B0 [l I R LT
AN i LW AR B F AR TR T 5 (P<0.05), (H 5 IHIE TR AL RI%
FXES. AR 15 MEFERT, ST EBRBER. HER. SER. HER. BER.
AR DR KK ZAIRE 8 MR 1 bl IR AR B R TR T = (P<0.05).
» T R REE TR R BN A EE R K K SR R TR T i S, R s R
4 & BT AT REPEAS 1R T I E SRV BT AL, [ 2B R R B iE, HEFRRAER
JiE R IR R e, R B T e B EIR R S5, &SR 2 HE IR Rl
FEEHR AR . DRIk, R GRFRL AR A MR AR M T DR 4 5 B AN ) 7 AN [
RERE: R WACRME: B, R R

at
Sl

M

cn3
N

5

o

HETH: ERAREFEE(32102565); R ARBHIL %5 25 005 4:(KY'YZ2023003, KYQN2022024); [E 5K 5 S A
%l (2021YFD1300201)

EHRAN: B (1999—), 5, WALKK DN, BLorst, simE R 5EER 2% L. THl: 13357806384 E-mail:
shaoxaunfeng@126.com

*EMEEE: &, BIZd%, E-mail: panlong@njau.edu.cn
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6651 A [F] R BEAE B8 5K Xof W 9 A 2 A A P RE A i A T B O R T

R [HIE: 150808046415 HEAE: 645581841@qq.com]

bt e B sh Bl AR 2B, Jbat 102206)

FE: Hal O/ BI040 5 S0 AT Sy T, riaib, ik BBERT S 2 Mk
BRI TR S AE RS BRI AR o (BRI T s St AR SR (LR . R
TS BENGURAFSE B R R T BE, SRR S TR 5 S RO TE B o FLJE DR AT A AR A
SEREATVE 0 SR B 1) 32 A, BELLE LA B e I B R T, a3 7 e 7 i e . A SRy 15 7E A
AP RE AR VAR FUAE PR SE AL AT EUAR R0 b R0 B R B ) B R 40 5 S M KT B 47
T N TR (52, Syt — 20 R S0 SRR R T A 5 P 1 e 1) s B R A L A 4 i A
% o IR EL 144 KT FHE, 738 4 MAEEE (CON 41, L-AOS 4. M-AOS 4. H-AOS
4D, HAE 6 ANEE, FHANEL 6 HMPiFsE. CON 4 MRELA HHR;L-AOS ZH 1AMk
fifh H HR+250ppmAOS;M-AOS #1123 Atk H AR +500ppm; H-AOS 4147 M 3 i H H+1000ppm.
H PR S, CREEMREE. FEM S K, RKM 28 K. (8RS HS R
FHOCRUFEREAT o SEIG R 5 R AL A B BE, RAT 16S rRNA W Fr 52 5 1 B A 2540 v 1 A
R R ZEFE PRI, HET CON 4, M-AOS 114 1-14d HIYE & Fim;
L-AOS 4 A1 H-AOS A HE i 1-28 RAT4# H 14 5 (15 . 45 FL 3% 4 9 S5 0 A 06 184 it Dk 07
AR YERE, IF BAE ARSI T I SRS S I &8 500ppme. 80 % 45 17 B BE ) 16S rRNA I
3 IR I 25 VA 55 9 T W XS W A 0 5 M A= 1) chaol #6848 shannon $5 4% PD-whole-tree
observed-species 3 7C . 2 520 (P>0.05) . i@id PCA 471 & 8L, CON. L-AOS.M-AOS
1 H-AOS Z0 % B DU AN AS [ (1 20 7, 3 WA AN [ Ak 8 4 1) 1R A IRAFAE 22 5 i — D@ it
Anosim AU TR I, R>0 H P>0.05, UEWIARAEA M E W RAAEES, HER
ANRZE (P>0.05)0 FRR AR INAS [R5 e S SE R0 W A7 45 1 11K S i B G (2.3 e (P
>0.05), SXTHRAAAHLL, L-AOS 423K 1 A5 45 T4 Oscillospiraceae FHX = (P
<0.05). SXTHERALAHEL, & 4b PR A A7 5% 45 11 T £ ¥ Muribaculaceae A1 Spirochaetaceae H X
FHELEEZEER (P>0.05); HE5 L-A0S AM Lk, M-AOS 4 & F4# & 1 45 M AdEm
Muribaculaceae FIAIXTEE (P<<0.05); b4h, H-AOS A5 175 EY) Spirochaetaceae AHXT
¥ 5% 5T L-AOS 41R1 M-AOS #1. 5 CON ZiAfiLt, M-AOS 41 H.47 #2 Firmicutes i #
FAXT RS, HEWARE (P>0.05). X% W18 S M Wi A8 0 AR Wit 2 i A=
FEAREEAER], 7T Redd 5 W0l B R IR m A K kR, RN A Rt — Dt 7.
BRI WA A KERE: HIEH
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6655 NFA BT & BRI RREFREHAEN & HERHELER

BEEh Kfbzm, Ek*
(EhEAIEE R E PR AT TG, TLIREHIEE SR S el i R SR =, MRt R 3R

2B, MR 210095)

TE: AR B RN E I UL 15 PO B T & RN s R E R RS0 5 AL 22 57
15 PR E8 OLASER AR @R 28 5 MEHR T @A (LTS, B3 E<3.9 mg/g).
5 AN B LRl (MTS, 8.7 mg/g<H 7 & &<14.7 mg/g)~ 5 a7 fhFh (HTS, 18.1 mg/g<
B E<56.4mg/g). Al ER (96.9%) FY4EAR R P (3.1%) Bk 15 Fikb 3 1H
Mo ARIRIG5 7 3 3, ML 30 sk CPEVIIARARE: 33+2.5kg) (@RI EGAMRA T
RAPE I LS NME, SR 15 FhialaR, RER AR 2 k. A, s rEAR
WRPERN 7R, REMSE 5 REMIEIK, FHERERE 2 REpEE. FRKY: LTS,
MTS Al HTS £ & 1°F-3 55 (Tannin) & 58737009 2.34 mg/g. 11.42 mg/g. 33.56 mg/g. LTS,
MTS Hl HTS ALFEFR TR BT B 25, 1 MTS KCFE 5 26 T 0 HE R R 2
w7 LTS 1R E (KT HTS (P<<0.05): MTS 145 4= Wit 7% A4 2 R i i 18 ¥ 10 26 2 251K
F LTS i &3 & T HTS (P<<0.05). LTS. MTS Al HTS (A RERA B LB & ER, i
MTS Ab3E ) S5 e SR AEHE H & B35 & T LTS 1f 3K T HTS (P<<0.05); MTS At 4
B A /T IE I AR AR B R KT LTS 123 & T HTS (P<<0.05). LTS &3
BREBABLEEFET MTS 5 HTS (P<0.05), LTS Fl MTS AbEE (15 3 R0 R & e HE
R R EICT HTS (P<<0.05): LTS MA RS WIE WL EMETHEFEAEEE T MTS 5
HTS (P<<0.05). AR HT A, FIRPEEMARH L ESmRR T & E 2 EEIEM
K, HHRZEHIH>0.75 (P<0.05): Mk, MEREFRER (TUWHR. BHe. AR EHEEm
EHEARSHTHE NN RS SmB R &2 EE MG, HAHXREIN<-075 (P<
0.05). Zi LFTid, i GRu il f2 0 o e IR AR ML T IE IR AR, JE I R 77
RN AEMHIER AR . b, T8I B (4 B o5 e S 3R R AE Sl s v Ak
SRR R BRI T E 28 22—
REEE: MmO BT TEE: BEE AR

FEWH: ERERRBERES (32102565); H I AR 45 9% L% 4 (KYYZ2023003, KYQN2022024)
fEF T BF (1999—), 5, WdbaFREN, BLRAE, sERSEEERZL . FHL: 18332286802 E-mail:
yangxiangke@stu.njau.edu.cn

*EMEEE: &, BIZd%, E-mail: panlong@njau.edu.cn



6658 RN EKEFRRERBENELHER
KB, iz, W
OB FEEREE AT 0, TR I S S BT 005, SR K2 DRI 4

2T, BE 210095)

9 2 - o SR A K o) RO 7 9% 52 DR, H I s SRR DK TE 8 T T P9 AR T A6 et 1 ¥ 4 22
FEAN A, DR AR SC B 7 PR TR | IR g v R v B o SR IR B AE SR N AR v
I ZE 5 o ARIR H B R R BEHLIRE BT, K 15 SKost L8 SR GRS A 36.8 +
3.5kg) BRI T BB A K xR = o st jE 238 A48 R 3 AL, A4
B SAESE, oI (R R e T R R, H IR @ R R P g
EOFIREL AR A — R . IRIRIRRER 14 R, LT 7 R, FERIEM 5 R, MR
FE R G EBE 2 Ko IRI 45 R R IIAF Ab 3 (8] 0GR IR 4> CFAIBURLEARE) SN B TE R
E5E, HRERTE AR RS (TR, BREMEAZ) HH RS T Tk
K it (P<0.05), IS 30 7 i 37 7 M4 4 W TE R T AR 2 R T KA
B R (P<0.05). FARMME SR T T4 5T A sk B ) 1o J oA s R WLV AL R T B 35 22
HRHEE T mE TR (P<0.05). R T m A TR (¥ 58 PR Ae HF i 235 o T KA e
PR EALEL (P<0.05), HEMBTEmENGEANHESERLRELER, MEEETE
B (P<0.05). KA T M S B R R FE R AR B & & T KA FE (P<0.05), T2
KT T = AR EE (P<0.05). {53 i I 3R Rl I A i M AL R AR R IR R 3%
KT K (P<0.05), TiREm T T mE (P<0.05. 45 LATA, KR T =R EN
TR AF R R RT F0K, (HR AR B AR i R A TTRRCR AR TR0k, B,
BT EHFROWNENRE R, BRRR T m R R R RFR S E R (R A A2 giE) B
REFVRR RS T a i mg, MEKRRABERNSRIER, (HRHEaL LA IEMR g
B i R I R R A F AR BRI L AR

REEW: R ERER AT RN

—

&

FEWH: K EAREIES(32102565); P RERIEARI S B L I8 4:(KYYZ2023003, KYQN2022024)

EH A KABRE (2000—), &, WRENA, BERLt, NFhWweEsRSEBFE. TP 15621491668 E-mail:
zhangmengya00223@163.com

SEEEE: %, B#d%, E-mail: panlong@njau.edu.cn


mailto:abcdefg85@163.com

6671 FRRFMAAIK TR FEIRAIRE B3 LW E
BRI EE

E, FH, 48mMH, H8, JLEH, Zikim, Rpb
YR R = BN E FERE LT, shPIPU S IR 30 E T B s SRI0 =, shIPU S TR A R A 5 8 S5 =,
ST E IR )14 A SR =, AR 611130)

WE: KA EEWEAFRER 6 MG RS (EFSB) 7M. s, iR
e S L RERE (kR R i R AL R . 6 MU LA IR K SN T T Y N IEAL, K
S RRIETEE. ERATRE. 14 kel TREE A WS (LY; 3-5 /%0, RAA
HEW 73 Agaefi T rdet, 7 Milietai, 4% 6 M EFSB JZAL (EFSB 1-6) fEAyME—
FH AL R SRR RIR T ) 6 Falae v i, 1 Fh o 20 HORR A SR I e At 00 fizp P VR 2 1 A i
WA k. 33, SRR IE 7d, SISy 5d FUAIIA 2d B REUCEE I, TEITRI &
BECAEIA H R B % 3kg/d #HAT MR . SRR (LY 3-5 iR IE0R d48-68) . MRS
W (LY; 3-5 Bk 4E4R d90-110) AL (LY; 3-5 fRiks MFL d5-25) 3 MEBUEE
BEE R 8 3k, BIRHAEEN 4x3 Asgahi T 7t 4 Milierms, 45 3 i EFSB fafR
(EFSB 4. EFSB 5 fl EFSB 6) A1 1 #CZ HHR, 33 #, St 7d, RS SN
5d FREEIAT 2d & BEYCER YT, FRERTIIRT B BE USSR ) H R B A IR AL ORI 3ke/d HEAT AR, ik
AMEHERE. FMHR 6 NER, 0ER 1 kB, 458EW: D XF2 &4, EFSB
1-3 192U AT AR AE 7] fizg #H B B MBS BR A %2 & T EFSB 4-6, b EFSB 5 HI{E K (P <
0.05); X FUEgR P ALER, , EFSB 5 ALt EFSB 4 A1 EFSB 6 B A BRI % W R 2 R WL % (P
<0.01): XTIEUR/EIABERE, EFSB 4 itk [ iz 8 2R AL 2% & T EFSB 5 (P <0.05), 1M
EFSB 5 fH Lt EFSB 4 1 EFSB 6 B A 5 & sk [ e RE A (P<0.05); X TWFLE
%, EFSB 4-6 bRk Rl B A R RE AR E G ZR (P>0.05. 2) WML,
W L BEE B S AR Rl i 2 R A 2 B T AR (P =0.04 F1 P=0.02). FRifE iz 575
IR WA R LI s T S PR AR (P < 0.01). %5 SIAR b U Uk 353 A0 i L 390 A SR A A
B [l SR BRI A Z (P <0.01)0 AHEL T BERE HAdES 3, SRk b S B AT B AR A AR A B 7 2R
ARBENFE (P=0.04) M mRArdE Rz RRELE (P<0.0D. B2, ANFERIERAL
A iR AR HE [l B R R T A AR AFAE — € 22 e, (LB ofE [l R 2 3 AN DR 23 B R RV AL %
A2 BERE A BRI BE (R RE I o
KA WAL SRR, IR, FrdER g, B

BEWH AR R HH E QRS RN EE S5 S8 IH  (125D0203-16190295); [ 5 # £ & 1% 51 H
(No.2021YFD1300202); P4)I145 K AHE LI (No.2021ZDZX0009)

fE# N £ W (1992—), 5, LR=MA, EEurd, WS EPREEER S R IMEFETT . THl: 18383576671 E-mail:
wangya920708(@163.com

MEEES: R 18, #, WA S, E-mail: wude@sicau.edu.cn
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6672 RERIERAANER TR IR SERAI AL SR R A
W
EW, =, TEHEME, MR, fREER, o, Tefe, S, J7IREE, RRGE, REE*

YR R = BN E FERE LT, shPIPU S IR 30 E T B s SRI0 =, shIPU S TR A R A 5 8 S5 =,
ST E IR )14 A SR =, AR 611130)

WE: AR5 B EVEE A FRIEE 6 FhiZAb 48 K G AE 2 PRIA L S U A R0 R 2L 3 REA# 1 T 44
REFNRUAEME . JREL 42 Sk IRBIIE (LY 3-5 IRIR), 42 KIEURBHE (LY; 3-5 fRik; MR
2% 90d) 42 SKIFLERE (LY 3-5 IRik: WFLISE 6d), KA e eBENLIX At 7 F
ISR, A48 1 Fl DL K A AE— B8 EE SRR I SR AR AN 6 Flv s A AN [FR IR M I A 4 s K &
B 30.24% T KBRS AR . 6 Mg MR R SN T T2 R EIAL, KRS 50k IET
FE . BTG E o AP I GR IR FH A ISt RV DT 5 AN R SR U A 42 g K W A RE AT
Rtae, K5 5d T, T8 A EE 6 F1 11d b7, fEER P AR A (=
AL O, B I IR A RIS . JRIIE RIS 6d B4 9 P UAES 11d
A9 SR WALIR AR RANE (0.3% =S4k 48 PFEASFRIEAL 4 iR K S HITH
thfg, AR5 6d AW, TR0 A WINEE 7-9d B RIEETC TS Yep it F0H 200g A4 .
MNLEE 6 NESE, FANEE 1 KEHE. SRERY: D AFRSRIER 6 M2 lE KT
2B 22 5 BRI G « FK 2« FRHEF4E . PPl oF 4. BRPEBRIRAT4E. BRE R
Y. AEVERE AR, nIEERE QA BAERAMET MRS E, TR RH>837%. 6
AN AL 4 G K SRR B I S AL N AR E N 66.60% %1 85.55% A5, 2) A[ESKRIRIZ AL 45 K
R RN P e AT 4 R A I TE TE A B 22 R A (P> 0.05), JHALRERIM S BE LA
KFpi. fes. A A& A RN 2 E R IIFEZESR (P<0.05). 3)
NG YR B XS N AL 4 R R R A RE « AR RE AN Be AN AL RELLAE 1A 22 5% (P> 0.05),
BT YR BERE W A BE = T IR LS (P < 0.01). AS[F] A= B P B RERE G A I AR 28 1 1R I 42
B HENRRAZER (P>0.05), HEWEHERGERE T2 fei. AN PEs
BRATHE 2 A B AR S TR AL B (P <0.01). B2, b4 kGl LI —Fh
RN REAE AR T RE R, B RS I ARG B . PR SRR A L BEAE X AL 4 i
KE AL RELE 254 20.50, 20.70 A1 20.02MJ/kg DM, 11 25 MR AL IR BE3E AR T REAE 25 0
19.76MJ/kg DM.

KW AR RE: AREE: B

BEWH AR R HH E QRS RN EE S5 S8 IH  (125D0203-16190295); [ 5 # £ & 1% 51 H
(No.2021YFD1300202); P4)I145 K AHE LI (No.2021ZDZX0009)

fE# N £ W (1992—), 5, LR=MA, EEurd, WS EPREEER S R IMEFETT . THl: 18383576671 E-mail:
wangya920708(@163.com

MEEES: R 18, #, WA S, E-mail: wude@sicau.edu.cn
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6680 TR A BN AE K I B 1B TH AL IR W e F 2 TR RLA RS A HE
HAtERE 5
WL, A 1, EERAR 12, RXVLVE 1,2, BEACOR 1, MEsedn 1, EAERE 2%
(LA ERIEAB AL R BB ER AT, BREFRSHFEEEE ALK =, b5 100193; 28 KEME

Bt BR AT, =¥ 527400)

TE: AR B FEDRD B T 07 AR T A 200 52 DR EDRHBE K e fH (EHGE) il A= Ko
AR (DE) AR (MED IEmfTE, NEZEK, DRHEE SRS %, &
HCHR ] A R I 6 A SR JEURLRT 14 Fh 2 1 3 J50RE, I LAIX 20 FlEURACHY 10 Ffmg fin
PRSI, 43 51 R AR 2R R A T AR T e 3 JEORE AT RR K A 3R o ZE ARk
5E DE Il ME w1, 5 30 kWIA1AE 30.3 3.4 kg MIAEKSE, R 30 x 6 Rogdd Tk
vy AT 6 AR, FEIEEE S REUANA 5 RN, S0 6 MEE, A
BE KM VIEEMER SAES, BANES IARENME. SRRHE: D 6 MAERR
kL) EHGE 5 DE 5 ME Il AE 0.99~1.04 8], 14 Fi & A2% 5k EHGE 5 DE 5 ME
FIELAETE 0.86~1.17 [A], 20 FERLH) EHGE “F¥{f 5 DE F1 ME “F33E ¥ ELAE 73514 0.95
#110.99; 2) 20 #1508l DE % EHGE HJ[HJH#%475: DE = 1.0014 x EHGE + 180 (R?=0.8481,
RSD =310 kcal/kg DM, P <0.01), ME %} EHGE [J[a] )94 %}y ME = 1.0154 x EHGE - 29
(R2=0.8949, RSD =254 kcal’kg DM, P<0.01), 20 FJ5ikl DE fil ME (455 I E 95%
BEXEA; 3) HT 20 Fi5E DE A ME B IIE K SRR UERRAC 75 ) o Bt 545 2
10 FHEGUETAFR DE Al ME HITHEME,  [BIH 0T8T 10 MHIGIEIRAR DE 1 ME (1548 5 SE
M Z FEE AR EES 0. AR5 1 TREEFEZER (P>0.05); X T ALY
X 10 FEGUETHR DE Ml ME fTHRAE 5B M TR 2 Z5R (P>0.05), Hrb 8 fi
UELAAR DE 754 5 SR i 4a 5 22 7E 100 keal/kg DM BAPY, 9 FRIGIEAIAR ME 715
{5 SMAE 24 xf ZME7E 100 keal/kg DM BAA . EIRE5RFR W], 05 AL A0 58 15 TR
JFRHY) EHGE 5 AE W5k IME B G siAH DG & nl i, FH EHGE W] DAY il AE K A8tk
{RESRYEE
R Tkl BOKARIRE(E: AALRE: HERATE: EROH

fEF T B (1999.12.13) , 55, Wdbsk K DA, Wik, MIFOREGERNE SR E V€ KR AT L. E-mail: 1633041261@qq.com;
HiE: 15832397461

MEMEIESE: TEEW], BHEAFFAA, E-mail: wangyuming@caas.cn
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6094 FRALIE A TRL 2R TRl an T i £

I oux, Z Her, KR
G Z AR AR A, WL 27 313300) 2

1 B FRME K

EMECERL. e L E ST ENAEEE SR, RHREEE . HARWE,
B YR ABERR L TR IS, 18 R TR AR HERC & TR, S — M R
EIRAi. CPERIERL. XRERTT I ERRE S

WAETARL . TR A R, BB R AN TR R — E LR A T .
FH SRR AR — AR R 25% < 40%, B ) R4EAE RIS EmE T 8%
B 2 A5 DAL, DX SRR AN B BB TR, 1M 2% 35 W I TR B B e B AR R 7 i)
TN o X SAADRE AT LA BB AR Rz fa, A8, R R — SR BE 8 1 R i )

[
:

VN INFRTRARK o B A 8 — Pl 8 22 Pl ol (R0 7 JEURH Rk B B B ) — 2 A 2 ST TR
G MR ETRE G, AT HAEREW R85 704 o AR R AN BC & bR
bt AIEHNRERL A PR A A R SR AR R, AT DLRE T B, (HANRE
B RS & . IR BURENAE P= T2—  LUC A VR A P2 R SRS QR =G, 72 Y
oL HER, WA EINE, ZHETFEM.

FENRG R AT FERAF BN Ml BEhgeEmE . & AR
PR, T FR R A R B TR o

2. IR P K

FORTIEL, AR IEARL, AR BIFITRR RRR R — A2 IR
b o FEURLTAIARE , A HC A U AR IR ARDRHLE SBURLATL F o 28 0 55 FH 7K e 1 1 5 ) AR AR B e o
AN B HILER, 49N el . AR, N, I
B, s, @A E, YRt R AR, TRIET RS, AR ] 2
VT KT . BERDRL,  RBURETRDRL 2 B ML B B4R 224 mm K/NRERLEY, &5 T4/l
ViRt HolRaeh, Ao #h iR o R L ey IR PeR R, ERR R .

3. Rt

2R IR, (1982-) BRI RTL N ZERE AR Y, 5% R R4 E RO AR % S B 777 il 9 R G RSB, 2
WS . E-mail: 13936628769@163.com

EIER 2R, (1989-), AN, ShEmtEl, BERSREARZI, BT M A3 Y & @ BE 1415 . E-mail :
neval717@163.com
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6249 Weaning performance in lactating sow prediction using

machine-learning, for precision livestock farming
Jiayi Su 1,2, Bie Tan 1,2*, Yulong Yin 1,2,3*, Jing Wang 1,2*
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan, 410128,
China; 2. Yuelushan Laboratory, Hunan, 410128, China; 3. Laboratory of Animal Nutritional
Physiology and Metabolic Process, Key Laboratory of Agro-Ecological Processes in Subtropical
Region, National Engineering Laboratory for Pollution Control and Waste Utilization in Livestock
and Poultry Production, Institute of Subtropical Agriculture, Chinese Academy of Sciences,
Changsha, China)

Author telephone: 18570372546, E-mail address: sjy19920406@126.com

Abstract: Milk production results in variable nutrient needs among lactating sows. Weaning
performance proxies nutrient output in milk more affordably. Our main goal was to find a reliable
machine learning algorithm for predictions of weaned litter weight, laying the foundation for
precision nutrition of lactating sow. We collected 10089 observations encompassing Sow
information, environmental parameters, backfat thickness and nutritional composition of feed.
Then we integrated RFECV, GBRT algorithm, Bland-Altman validation, and SHAP analysis to
construct and interpret a predictive model. Post RFECV, 34 pivotal features were identified.
GBRT model performed well on training and test sets. Bland-Altman analysis showed reliable
agreement between predicted and actual values. The SHAP analysis explained model predictions.
Key features like litter size, lactation duration, parity had high SHAP values, shaping predictions.
These findings affirm model effectiveness, elevating predictive accuracy and precision nutrition
comprehension for lactating sows, bolstering swine production's sustainability and precision
nutrition strategies.

Keywords: weaning performance, lactating sow, precision nutrition, RFECV, GBRT, SHAP



6376 tRIFR IR B 51 KR 1%t B AEHE LB AL AL Te AR M 45 Bt Ak MO K B i

Wi, X, HEEH, SR, Y Hr

G L K Z= R AR b, Kb, 410128) 13

WE: EATCNMINA = REREMIT . —, Rl LA E TR AL R . TR SR,
TAVHR 2 1 /KT 1 TR DA B AR S R 1) L] S WL R i 1 f B — o PO S TR,
W B G E SRR, REVP A AR RS IR 7R, MR 1 8 7R B U BE Rl IR 4h 78
AR, R FEH IR ST N IS5 0 IE B K LR IR U2 H T %
TREC) 1) R o A6 B AERIE I 4 Feh G i R 14 A1 2 1 AT 5 A IS A A i s A 45 i 1
sz . RIGIEH 54 Sk PR N 70.12 + 4.03 kg (M@ BN = Je(FExKx R) B AN IE, B
ML 3 M EEAH, FAMEEA 3 ANEE, BAEER 6 S . MRALERERTER (COND,
TR0 26 43 Sl U WA 2 10 PR (LP) R AR 2 (1B PR (VILP), 3 Pl U 43 il - 4 4 o 75
ERER. EE2R. BERBRMOER), HEAREESHN 13.50%(CON). 10.76%(LP)FH
8.02%(VLP). X5 37d. S5REW: 1) 5 CON TR, FRRAHRLE A 5T & IEME I
A AL FE R TBA. GLU. TC. TG+ HDL-C. LDL-C 551 (P> 0.05). 2) 5 CON fafiLL,
VLP TR R E IR T4 MR & & (P<0.05). 3) 5 CON ML, LP M1 VLP 4%} & Lk
K o B 0 o JC 52 (P<0.05). 4) 5 CON #f Lk, LP AR Terrisporobacter(13.37%) «
Clostridium_sensu_stricto_1(23.37%)A1 Turicibacter(2.57%) 113 B 7> BIIR 2 21.04, 33.42 Al
13.68%, VLP TR /> AL m A 16,72, 43.71 Al 14.61%. 5) MK RS ITERY, 255
o R & B 540 Turicibacter A1 Clostridium_sensu_stricto 6 4% &2 Uk 5(P<0.01), 54H
Peptococcus 1 Clostridia_UCG-014 21 % 2 IEAHIG(P<0.01). £ Bk, FERE TSI
R E /KPS ML AE A AR FR TCRE A, W] OO S5 W i PR E AL B, el R PR AR 5 A SR 1Y)
B ERE. UbSh, VLP WIRALE LP AHRALAHLE, & MM s s e+ .

KRB REOR, AR, WHEN: HIEwEH

FEEWH : WIE A KBRS S5 & R A e A T R GUH O BB AR S RE . TR A B AR 42(20121j§30318) % Bl
fEHf . BiEE (2000-), B, HREBERA, LRt NFEHWERSERTR. FH: 17393785377,
E-mail:1441314125@qq.com

MEMEIEE: WWES, #R, WLASW, E-mail: fzyongdd@163.com
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6482 F T A B FIEM.L R WINEKIIE IR B e FHF R R E BT A

Z W2, WOCH 12, R 12, #R RS 1,2, WIERE 1,2, EREWE 3, KA 4, ERUR 1,2, Bk 1,25,
gk i 1,2+
(. P EA RS REC AR, AEat 100193; 2. B AREEARGH 0 (B, Jb5 100193; 3. #F
IHEERBRMARAR, Wi, 314399; 4. HRKEW @ABERARAR, HK 402460)

WE: AR EE D AN PGEPPAL B IR IR AR Re fR 28, 2) JET R
DR PE R T B ORLAL, AR F00 R ML B T B e AR Fe i el 474 iR58—
HEH 6 SkATUEIRE R 229.5 £ 14.9 kg K x Ko & =B, GEGRRT AIAEE 56 K. K
F 6 x 6 hi T 7 kgt it, Bk BHETE 6 M IARIBENL 7 7 4 FL 3 6 FhAS [F 1) g & 1 K
S, RS PR O FOK MY B R, 6 Fh IR A S 1AM K - 258 NRC (2012) #E# ¥t
N 12, 140 1.6v 1.8, 2.0 M1 2.2 fEAEFFARIIRE T 2 (100 keal ME/kg BWO™ -d1). {5677
V2R TE I AR PR R , 5 BRI L F AR 28 /5 T N D #/ N 32 drdb AT 6 SRty it
5, WHA9d, G SdIENHE. 3 d MR 1d ZaEi R o e R ) S AR
o3 BB ARG A R T ORI T 3, AR RS B o SRR IO R B AR (BERD,
I 2385 AR [ VA 7 R A0 G BEAR SR 00 v J5 53 R0 AU 77 B AR Al I 23 T BEA# S 00 5 99 1~ 350 44
FrpRemR 2. W e 6 A4 64 RIUK x KR ZJUHRALE = BIEEYRBIE, BIE T3
PR A 232.5 + 12.5 kg, IRIGTARR N TR GRIBLEERIIARR, 032 LG S 51008 TAE R
H A5 200 A M B 4% . SR SE A BEAL BT E 6 Sk BB REE N FE, ML R4 E, B
WEAE = A ZE G HAR 5 d, THEYREE 69 JHE NI HA /N S 3EAT A 4 d (I i 44
I 7P AR AT 5 /B — IR, DREEER 1 8l —IK. BARRIEJE 7 il
T 23 P[] Y 77 R AR 2 1 Y 5 28 A R A S 66 T R D S R B A 5 04 A T L TR ASE 2,
Hh 2 ] AR 110y 2R e B B/ TRt SR, R2 A T LR 22 (Root mean square error,
RMSE) F R R AT (1AL A 14 5 1) FH B AL 0 doe K B VA T S AR LR MR TR A OB 2 (1 R 4L
I8 I S HOE A T A B 28 (AU R A6 45 SR 3R W e R B (R 4 404 e 5 L S Bl R
B [ 38 0 7 S AR s (P < 0.05), R [RI AR AR B AE SR URF5 1 (70~110 &) 1P 354
FRFRERR N 410 KI/BWOTS - de SHAMEERE ISP 350 %04 84 bpm, TR I4ERF S e
BRI 43 B 28 1 (8] ) 5 72 : EE(Energy expenditure, kJ/BW®75 h-') = 7.053 HR(Heart rate,
bpm) - 117.88(R2 = 0.5537, RMSE = 105.5, P < 0.01), VASARLRMER & %08 )5 Fe « « 7/

= ooy SRS, BERIEIRIE N TS A RER 0 410 kIBWOT - d,

_1+exp[ e
TN REER ESR i AT 5 KT 5 SR AE AN [RIRE 0 R A AR5 il 5 2 IR R o 2R B
B, O EEIAE RS e R AT TP IR SRS %
BRI ULURTERE, (MR, ERHSRETEE, O, BEENAE, I

10



6490 HARBEE/KFEXT T S A KRS BRI

RS, TI7, B, FED, ERE, BBk, BFI
(1. IR KBRS H AR 2%, i SRk AL S AR GIF AT S0 bt IR Wb 410128; 2. Wi
BEELAETHRGF RO, W K 410128 3. k%A SRR E S TR O, W K
b 410128)

FE: Al B HRAEEACT X T 2 54 KM RE . BRI YR AR . X%
IR 270 Sk(26+1) kg it HESHHIT . ABEEMFIN T 28, WL 3 N, 45 4
HE, GNER 18 kI 7F 26-50kg BB, %41 R AL AEK T4 514 11.58 MI/kg (fIRAEZL)-
12.54 MI/kg (HFREZH) AT 13.59 MI/kg(Fifig2i). 7E 50-80kg M B, &40 HARIEALREAK 73510
11.34 MJ/kg (TRAEZL). 12.31 MI/kg (FFREZL) AN 13.31 MI/kg(FRifE4), HLE A FUK AT .
WPl 3d, IEAIRIE 180 d. 45K, BEE HRAEREACTIIAE: 1) 20-50kg BB,
T 2R A e AL R EAPE H I (ADG) 2.3 i T e L RIKBE 2H.(P<0.05). 50-80kg BT Ex
T2 ME R AR AL AR B T T R AR ALK RE4L(P<0.05), TR HIGE(ADG) 24k ETt. W
AN B kL E L 2 R 2R M R R (P<0.05). 2) (R ARZL AT IR IR B E KT e 4L A0 e 4l
(P<0.05), "REALIIRKTR BEMLT M 4LARAE AL (P<0.05), b4, BRIRTLRE E5R7T.
3) AT ER(SFA) 226 ME AR (P<0.05), HrsBeZem) C14:0 WL TIRRR L, (KRB
C16:0 & & T = RE 4 A P BEZH(P<0.05) . AR REALA S AR IS 7 2 . 2 I T = Re LA
41(P<0.05), AL ANE iR (MUFA) &2 i T BE 4L AR AE 4 (P<0.05) . 1RifiEZ
(2 B AN TR (PUFA) 2 K T R BB AL RMIRRE 41(P<0.05), Firb, mife4Hit C18:3n3 B3
K TR AEA.(P<0.05). £5 EFA, FEALS H RGeS /K(11.34-13.31 MI/kg) VG N, 1AM s
e KT (13.31 MI/kg) HARAE R E I w4 7 2 S IR EAT X IG5, [FRFEAK T 2 4%
Rl E . Horb, mRed KR BAR RS & T e, (ISR REZER, Himg
i AEEKF(13.31 MI/kg) HRRIN T £ 08 1 B KWL 1) mh K T I T8 P 2EL A L A9 B e, PR O
BfE. MBI, T 2 AEIREAE 50-80kg MM B, R A HARAEE/KF N 13.31 MI/kg.
KRB : el T S0 AKMERE T RKBENRDTR

[aYay

fm

WESHH: TR EFESHETRIBE (2021YFD1300403); i 4 H AR #EE & 510 H (2022)140165); EEKE
HBFRIFRITE (2021YFD1300402); IR 4 B8 T 075 1453 400 H (22B0206) ; WIRSH E AWt P KTE  (2023NK2018);
E R QARG H I E (32302761)

fEZ T/ BHEWE (2000—), %5, WRFASRHA, WiL, FENHRIWETREEEI K.

SEMEVEE: BRI, JH00, WitA4500, E-mail: jschen@hunau.edu.cno
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6496 TARAS [ A B IR X AE KIS BETTARN REE R R IR

OO 1,2, RS 1,2, & H 1,2, WIERE 1,2, T3, ke 1,25, 5k Jh1,2*
(1. HpERN K ZF SR R, dEE 100193; 2. EFAEHBFACH O (EdL), JbE 100193; 3. #f
THER RN ARAR, Wi

PE: AN R—RE RN Z M A, BT REN LM Z o i B A, BN E
VERE KRR R 1 R0 B R R 70 O A K 1 Re OB URN B R R s i o ARG R
HI5e BENL T, 36 SkUTUAIREE A 28.1 + 0.8 kg (AL x K x KR=EJC4A @£ A R%EE
LG 6 ANMAARALEE, B b 6 MEE, FAEE 1 I8 . Ry £ K TR BRI,
5 I AL 73 IAE R DR T A0 27% K VER « 27% ARZVEN « 27%HE G iER 5% K EH
AT 11.8%0E 8 11, 156 W B 4 K 7oA 1.92 MJ ME/kg BWOS/d. iR567 6 WIHE4T, A5 14d,
Forbr 7d AT, 1d Jy/NEER, Sd AN, BRJE 1d AR, ddi s
15 B AR AR A AR K R e U, BRI 2 0B B BT 70 AT, 23R
1526 M REE A BCRA KRS8, WARERE A T UTRUE BRI 0% (Efficiency of using
metabolizable energy for protein, K> FAR ¥ g FH T UTAA N W7 (1) 2 % (Efficiency of using
metabolizable energy for fat, K) 55, XI5 KK, TKIER . ARZVEM MBS IE Rk £ 15 fe
PO e R R R T TA RE 2 . 4, 5REIMAMEE AL, Jem e B3
PR R 2 AEHE AR (P<0.01). ANFE ReEEF HARFEAARERAAFE, Hif et
e R R RAIRKRZESR  EFRETURRTT T, VAR Sl IR e 1 R R aeE
ST EE, 3 S PR T AR E A TR R (P<0.0D), (HEER S T AEKRE
MemipiRERE (P<0.0D): 52 A%, B OARMRHE RS & T AEKBIAED
DU MBAE, S e T AR KR Ui RE (P<0.01), 88 HHIBME 12 11 LASE
BURBE X HE B s sh, S8 E QG E AR HREZ BRI (P<0.0D). 7EREEFIH
RMAETTH, FAMNMIAETREARN FEHEETEZNRE, TUAFRRREER K,
(0.61-0.66) LT Kr (0.68-0.75). KGR EEEH T ATP & IR A 89%, i T-iE k)
AN A B ATP IR T K 3R A R & T 8 A BT IR AUN-0.04%, 235
T VR Fs 2 3 H T8 A RO IR R o a5 T B SOV2R Tl Bl Gk 153 K TE Ky« i
TUER R VER K SRS B R BRAE 2 A 14.48. 12,704 11.61.37.46 F1 14.96 MI/kg
DM. Z5 BRI, AN S8 (1 Rk S5 52 i A KO 1 R DT AR R B R R0« TEARIER 6 1F T,
AN TR SRR (4 M A AR A 1 REDTARUR e R FH 0% D T AL 838 72 v s RGMHE el &
WITE ATP £ AL RS AU AR 7 77 T S 25 B0 T Ve B R AR 1 T2 1 PO I 7 20 2 T AR
B FETEA RE KT IR M AR KR E AU, RSB E AR 2.

RegE: ek, KO, BEEA, EAVUR, IRIUOR, GEER AR

«
>4
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65364-iH% i BEN R NEATHE S LSS5 JLEALTIREN SR ThRe
iR e (]

BRI, X%, ORESE, B, mlie, Tuksg, #

MR ZEYIRE SRR, M, 225009) 19

. 4-1 8 B (TER) /& — R AL 22 50N CioHygO ML 22 W0 T, & 25 W i 38 B4 op 32
TEVE PR A, FF HLAE B2 97 A7 Ml RB 0% 35 30 i 2 b A0 T A0 AR A 11 R K0T . FERREA
HTSARIBE FE B, EAR IR (e 4% B 50l 60% i A7) W I 847 1 AR K
REAREF PR ER, PR RAE S N SR m U AL RE o SR, 4-ihi i 0T A7 45 1 T g
RS VEF ANTE 2 . ARSCBTEWT T 4-i W X G BT 8 45 I iE TR AR g5 1 ual b
IR ThRE VAT /R o IRIGIEHT 40 Sk 21 HERWHh 1) 28 HES (15~18 kg) fi#HE =T
ATAFHG, BEHL A 5 ANAEERAL: XHHRZL (CON 4, FAIMEIEREHARD). AR Z M4l (LPS
H, FMEEARERRD. K. . =R 4-05 BB (LT+P 41, MT+P 41, HT+P 41, /35l
ML HHOIN 30 mg/kg « 60 mg/kg « 90 mg/kg TER). R4 8 SLAF4%, B TE, Tl
3K, EiRMI21 K, 76521 K (BEERT 6 h) LPS 41, LT+P 4. MT+P 41f1 HT+P 411744
P ST 100 ug/kg A ) LPS, CON AL S5 HH R I 0.9% K Fo i A Bl #hk . J& 52 B
SERpRESh, FT-IGE S5 A a5 . SUa T Re M de e Dk . 45 RERH], (1D XTI,
LPS HAT &b s iR R & T E (P<0.05). 5 LPS AL, 4-if AT 56 45 ba s o
mseks, WD, REEREHIEA RBE R (P<0.05). (2) 5xIAMEL, LPS 44
WE Iyt AN R (MDA B & BB T (P<0.05), A Mt H Ik 8 (GSH-Px) .
AL YIELEE (SOD). %ML ERE (CAT) (3% /1B L (P<0.05). 5 LPS 414HtL,
4-15 S EE AL 45 45 MDA &5 8 5 % Bk (P<0.05), GSH-Px. CAT. SOD i /12 & T
(P<0.05). (3) SxJHAAHEL, LPS A& RAER T HAZ-1p (IL-1B) FIfEIASER T
-0 (TNF-a) HI&EEETR (P<0.05), LPS LA N TFAMNE-10 (IL-10) K& &
LPS 415 CON 4L 28 F k% (0.01<P<0.05). 5 LPS 4Lk, PLT. PMT 41 IL-10
BERT (P<0.05) , IL-1pF1 TNF-off) & & 2% T (P<0.05). Z8 Bk, LPS fllEiesxt
A8 25 I R T35 S5 W36 s — 8 IR0, IR AT 48 5 I bt S8 AL e 70 9 38 i 45 i (2 ¢ 4t i TR 1
Gy, T 4-5 G EE T DUA R AR LPS SR S A &8s, IRmahiiaiag
HRIFATIE A AINE . G ARIRIGEE R, BUGAIN 60mg/kg 4-5 5 .

Kb EZNE: 4TS, RIS WM. 4. ERES

5 OE—{EE A W&, B, fid:, E-mail:  xiaonanhaiqiu@163.com

BINAEE: B, AR, BiEAESIW, E-mail: donglijiayou@126.com
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6541 HARAEEIEXT A 40 20K FA) e 1 2R 1 EL Ui X

TU5 1,2, B 1, FEIMK 1
(1. HPEBZBE TR RS R, WA R ASEFEE SEE, eSS @ERME LREREA
WEt L, Kb 410125; 2. WESH LERDAERAR, K 410005

TE: SIWHUAAE HE B R I E IR R M I S R R R AR 5, (B E IR
ez BRI B A5 SRR SR Ha A o B IR AL A 3% B oh (RSO R B R A
SETCER SRR RIS R, AU B B R R T i B AU B R S A
SRR OCR AR, SR RO T R S R . R AL R S1C B
FOWJE e AU LR, H il O %3018 F R IRV 3R BOR SR 90 8 3= 0 O WA Ja
HARIIFE . Be s R R A E 25, H A0S [ AE & RV DR AR K AN [ 4 2%
BRI EEFE A T D . BRI, ABETCIER 174 SR E DN 13 kg 24 Wi 4, 1]
MK AR AR 30 kg 245 )5, PR FOK SRR FURY, BEATL T B oK GE R 4L A i 4L
BT ZEL A K LI 2EL, PUASERIF 9 A KR AN T R SRR DR AR K & LB B (i s JFIDE
LS IR B SR . SRR D MEkue R R BC B 5 C Rl
Zh: PIRMAE, HTEATR (CHYD S EMRSC fHm T HEEK (CGREYD G
BEAR, HAPREFMER BC KAEFE, HBERBHIRA, Ptz mEEsE o, 3, 6.
9. 14, 21. 35 M1 53 RHUAERKIE S HLGEHISSC M, WHERERMER BCHEES
I 0C R 2R, T BB RS BT 46 2 (R T RN BR 2R 2) S5 FOoRiEkAREL, 7ETRR
HA I PR T A A P AN T R T IR I R A e, e T S N A AL
HRBBR R B AR o e K S 2E 5 L S B T A R R, R T R B IR 7 2 2k e
AR SR WU KA [F) A B R e T e AN — B, Horh, BFIEST 48 > [l > 10> 4 >
BHRKN>E W FIRIAS. 5150, AFERERIR LR T 55 T IR 2V B Lk
JE e SR AR R S B, S FUE AN i A S M /N s 3D AT B S VR PR RO T A JUURT B T AR
i A 2 AR TR & Ui K, 2 NIRRT R S & LK n-6. n-3 ZARMLAIR )
MR EE . KM >R > T oK Ve L. BRIkl I, SRR U6 AN [R5
Bl (R ACAR TG B T Bk JE e e 1 A A, 2 Bk JA) el 3 T T S B e S RSO RD AR 1 1 222
5o J5 B REIE— 2D HF TUAN [ R S VR0 AL A4 B Ak 2 AR ) 2L 2 B AR AR A 5 B R kil R 2
[ PR REATL AR, ) PR ik ) 6 S e 48 v ) LA 2 2 e s RSO R U AR A (R PP A R

R ek, WE, RUEFENIER BC, BRAREE, NRIiRA MR
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6544 Multi-omics analyses reveal the correlation between dynamic
alteration of inulin utilizability and longitudinal development of gut

microbiota in Jinhua native pigs

Nana Chen, Yizhen Wang, Mingliang Jin
(Key Laboratory of Animal Nutrition and Feed Science in Eastern China, Ministry of Agriculture; Institute of Feed
Science, College of Animal Sciences, Zhejiang University, Hangzhou 310058, PR China)

Email: nanachen1207@zju.edu.cn; Tel: +86 13588274862

ABSTRACT

Backgrounds: Accumulating evidence has demonstrated that precise and rational utilization of
dietary fiber may contribute to improving animal gut health and alleviating conventional feed
resource shortage in swine industry. Inulin, a typical kind of dietary fiber, has emerged as a
promising nutritional supplement due to its various beneficial effects. Nonetheless, how to achieve
the scientific and precise application of inulin in swine industry remains largely obscure. It is well
documented that dietary fiber cannot be digested by endogenous enzymes in the small intestine
but can be fermented into short-chain fatty acids (SCFAs), a group of bio-active molecules with
multiple physiological effects by commensal microbes residing in the large intestine of
monogastric animals. It is worth noting that gut microbiota is a dynamic and complex ecological
system and would vary according to varieties of influencing factors, particularly longitudinal
development. Based on the current knowledge regarding inulin utilization and gut microbiota, we
proposed the hypotheses that dynamic changes of inulin utilizability may occur and correlate with
longitudinal development of swine gut microbial community. Jinhua native pig models were
therein adopted after the consideration of their genetic trait of crude feed tolerance, disease
resistance, the geographical advantages of conducting nearby studies as well as original intention
of exploiting indigenous breed resources. Hence, the present study aimed to preliminarily unveil
the dynamic change pattern of inulin utilizability as a fermentation substrate and clarify its
potential association with microbial community alterations during the early development of gut
microbiota by the means of longitudinal analyses.

Methods: Animal experiments were performed at the Cooperative Experimental Research Base of
Zhejiang University. As for the longitudinal study, fresh feces were sampled from Jinhua pigs
(n=20) with similar body weight at one week pre- and post-weaning as well as 3™ month
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post-weaning, respectively. These sampling time points were selected on account of the fact that
the period from the peri-weaning phase to the phase when gut microbiota reaches basic maturity is
a desirable window period for improving swine health via nutritional intervention strategies. /n
vitro simulated gastrointestinal digestion and anaerobic fermentation were applied to mimic the
metabolism of inulin across the swine gastrointestinal tract and evaluate the dynamic change
pattern of its utilizability as a fermentation substrate during the early development of gut
microbiota. Chicory-derived inulin (product number: Orafti®HP; purity of 99.9% ) was a
linear-chain polymer of fructose residues combined together via B-(2—1) glycosidic bonds with a
terminal glucose residue bound via an a-(2—1) glycosidic bond, which was manufactured in a
single batch by BENEO-Orafti (Tienen, Belgium). Specifically, anaerobic fermentation was
conducted in the anaerobic cabinet (Electrotek, Blackburn, UK) via blending the equal volumes of
swine fecal slurry (2%, w/v) and inulin substrate solution (4%, w/v) and incubating for 14 hours at
37 °C. Non-fermentable microcrystalline cellulose acted as a negative control to exclude the
background interference of basal fermentation medium. Subsequently, targeted metabolomics was
used to characterize microbial fermentation-derived SCFAs profiles. Meanwhile, longitudinal
alterations of swine gut microbiota were assessed through 16S rRNA sequencing of fresh feces,
which was widely acknowledged as an invasive and feasible approach for reflecting gut microbial
community structure and function. Functional prediction of swine gut microbial community was
performed based on KEGG database. Furthermore, Spearman’s correlation analysis was
performed to determine the potential association between microbial fermentation-derived SCFAs
production and relative abundances of differential bacterial genera or differential carbohydrate
metabolism pathways as well as the association between relative abundances of differential
bacterial genera and differential carbohydrate metabolism pathways.

Results: Targeted metabolomics analysis displayed escalating concentrations of SCFAs in the
fermentation broth, indicating a remarkable elevation of inulin utilizability as a fermentation
substrate during the longitudinal development of swine gut microbiota. Moreover, longitudinal
observations exhibited a conspicuous rise in the proportion of linear SCFAs and butyrate
production as well as a significant decline in the proportion of branched SCFAs production in the
fermentation broth, which may be attributed to the fact that different SCFAs components are
generated from the shared intermediate metabolites of inulin fermentation in a competitive manner.

As evidenced by microbiomics analysis, significant alterations were found in the composition of
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swine gut microbial community during the longitudinal development. Furthermore, there was a
marked longitudinal increase in alpha diversity of gut microbial community. Intriguingly,
functional prediction of microbial community unveiled the ascending abundances of carbohydrate
metabolism pathways, including pentose phosphate pathway, butanoate metabolism pathway as
well as fructose and mannose metabolism pathway. Notably, Spearman’s correlation analysis
revealed significantly positive links between relative abundances of bacterial genera
Bifidobacterium, Roseburia, Faecalibacterium and Enterococcus and the production of microbial
fermentation-derived SCFAs production. In addition, relative abundances of these bacterial genera
were also noticed to positively correlate with relative abundances of the carbohydrate metabolism
pathways mentioned above. The close associations between multiple kinds of bacterial genera and
SCFAs production may be partly ascribed to the fact that microbial fermentation of inulin into
SCFAs is cooperatively orchestrated by different participating bacteria in a cross-feeding
synergistic way, such as primary degrading bacteria, secondary metabolizing bacteria and ultimate
SCFAs-producing bacteria.

Conclusions: In summary, this study preliminarily reveals the dynamic change pattern of inulin
utilizability and its correlation with longitudinal alterations of gut microbial community structure
and carbohydrate metabolism function in Jinhua pig models. These findings may shed new lights
on understanding the dynamic change pattern of inulin from the perspective of gut microbiota
development and lay the foundation for its precise and rational use of inulin via the synergistic
combination with its metabolizing microbes in future swine nutritional interventions. However, it
must be acknowledged that there are still some limitations existing in this study. Longer sampling
time span, larger-scales of sampling subjects and denser sampling time points as well as dynamic
shifts of microbial community during the fermentation process would be also taken into
consideration in the future studies. Thus, more in-depth researches are warranted to facilitate the
accomplishment of precise use of inulin in swine industry.

Keywords: Jinhua pigs; inulin utilizability; longitudinal development; gut microbiota;

multi-omics analyses
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Multi-omics analyses reveal the correlation between dynamic alteration of inulin
utilizability and longitudinal development of gut microbiota in Jinhua native pigs

Nana Chen, Yizhen Wang & Mingliang Jin
Key Laboratory of Animal Nutrition and Feed Science in Eastern China. Ministry of Agriculture, Institute of Feed Science, College of
Animal Sciences, Zhejiang University, Hangzhou 310058, PR China (2 Email: nanachen 1 207@zju.edu.cn)

Abstract: Inulin is a typical kind of fermentable polysaccharide and has emerged as a promising dietary supplement due to its multiple health-promoting effects. This study aimed to
unveil the dynamic change pattern of inulin utilizability as a fermentation substrate during gut microbiota development and illuminate its potential association with gut microbiota in
Chinese Jinhua native pig models via longitudinal analyses. Herein, fresh feces were collected at one week pre- and post-weaning as well as 3rd month post-weaning, respectively.
Targeted metabolomics and in vitro simulated fermentation revealed increasing concentrations of fecal short-chain fatty acids (SCFAs) and elevating utilizability of inulin as a
fermentation substrate. Microbiomic analyses demonstrated conspicuous longitudinal alterations in gut microbial composition and a significant rise in microbial community diversity
during gut microbiota development. Furthermore, gut microbial functional analyses exhibited a remarkable increase in the relative abundances of carbohydrate metabolism pathways,
including pentose phosphate pathway, galactose metabolism pathway, butanoate metabolism pathway as well as fructose and mannose metabolism pathway. Notably, Spearman’s
correlation analyses uncovered that significantly positively correlations existed between relative abundances of bacterial genera Bifidobacterium, Roseburia, Faecalibacterium and the
production of microbial fermentation-derived SCFAs. Collectively, these findings offer novel insights into understanding inulin utilizability variations from the perspective of gut

microbiota development and lay the foundations for rational use of inulin via the synergistic combination with its metabolizing bacteria in future nutritional interventions.

longitudinal study in Jinhua na pig models
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Conclusion

In summary, our data preliminarily confirm the hypothesis that the dynamic changes of inulin utilizability occurrs and correlates with longitudinal alterations of microbial community
structure and function during gut microbiota development in Chinese Jinhua native pig models. Notably, this study may shed new lights on the dynamic change pattern of inulin
utilizability from the perspective of gut microbiota development and lay the foundations for rational use of inulin via the synergistic combination with its metabolizing bacteria in future

nutritional interventions.
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6579 BAEMIT 2 R E A HRE B E QKPR

*%l%:ﬂu Iﬁ(ﬁ; IEEI%IEIE&I’ lzfiﬁl:kﬁ’ ﬂ:lzgaﬁu EJH}%}%*
G R %GR =R R, Kb 410128)

WE: AABIR. BEOWERERZ MRS, PEBT AR REY)FHE —-ExEN
AR R o AT P ANRIGER T T A R, 30-80 kg T* 20 FUREE & B LL
I T o B — VP Al 7 FFAS [ 8 B0 I R 264 30-50 kg 7 £ 08 & LI HREE
AP B IEH 250 KPR N 30.16 +0.25 FUMERRN 22357 £ A8, BENLY 9 5 AN IbHE,
RNEHESAER, BANER 10:L5 . HRF 88 9.94 MI/kg, H IR AL 5 3108 12.10%-
13.10%. 14.10%. 15.10%H01 16.10%. &5REH: (1) fER MBS, A HREAE
(s n, F¥HE (Average daily gain, ADG) ¥R ZEFEIL (—¥k, P<0.05). (2) LL ADG
FF:G MR FEARIT , R R I R B RIPE A4 1K) 30-50 kg T* 2 338 B AR (KT 10 13.38%;
TR ZAR VAL ) 30-50 kg T 2 4K I B B F K20 N 13.98% A 13.94% . i — vl
T TUMAN R R FE ) HRR 26 R 50-80 kg T 2 MK IE B AR H/KF. Wik 53.19+
212 kg @M ZH/ T 2 A%, W H T ERREE—, HARGRESN 9.86 MI/ke, HAREE
FURRRE 22BN 11.09%- 12.09%- 13.09%. 14.09%F1 15.09%. 45 REH, (3) Fi% HMWEN
BRERIHE N, ADG .3 FRE (1K, P<0.05), % REAMUE BEHIN (L, P<0.05).
(4) LA ADG Fil F:G NBUSARIRES, BARLRIT RV 50-80 kg T* 2 JE & H I MK
o3 N 12.35%H0 12.37%; IR IR PEAL 1 50-80 kg T° £ 48 & H 1 & H K348
12.94%. 2% BRTIR, WRIBSRE N, SRR LA PPAh 1) 30-50 kg A1 50-80 kg T £ 4 H
FRIE B AR KT 50 518 13.38%A1 13.35%, IR BHZR AR P At 1 30-50 kg A1 50-80 kg T° £ 4%
H R IE B 8 K20 5018 13.98% 1 13.38%, 145 SR8y T B 5 7= 7 2 (2020) 30-50 kg
1 50-80 kg IR AL AE AP & A HERAA -
xegE: FMT 2 A%, ARBEEA, AKMRE MHREAR

S fEHfiN: Bel, B, BRI, WFRT NS E R SRR, H1E:15799936939, E-mail: 3422817672@qq.com
MEIREE: SRR, 5, L, EWMEBEFRPA LM, ik 15652806883, E-mail: maxiaokang@hunau.edu.cn
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6580 Wheat bran fermented by Lactobacillus regulated the
bacteria—fungi and reduced fecal heavy metals concentrations in
growing pigs
Zhang Dongyan, Liu Hui, Wang Sixin, Ji Haifeng*

(Institute of Animal Science and Veterinary Medicine, Beijing Academy of Agriculture and Forestry Sciences,

Beijing 100097) V7

Abstract: Lactobacillus fermentation can increase the value of wheat bran, but the benefits of
fermented wheat bran for pig production are poorly understood. We evaluated the phenolic acid
content of wheat bran fermented with Lactobacillus spp. The bacterial and fungal compositions,
short-chain fatty acids, and heavy metals concentrations in the feces of growing pigs were also
determined, and the correlations between the bacterial and fungal compositions and short-chain
fatty acid and heavy metals concentrations were assessed. The concentrations of phenolic acids
(caffeic acid, catechinic acid, and gallic acid) were higher in fermented bran than in control wheat
bran. The diversity of feces bacterial species was significantly higher, whereas the diversity of
fungi was lower in fermented wheat bran treatment than those in the control group, and pigs
consuming fermented and control wheat bran with different bacterial and fungal compositions had
different growth rates. The abundance of genera in fungi that were less abundant in the fermented
group samples than in the control samples (including Wallemia, Trichosporon, Candida,
Aspergillus, and unclassified f Microascaceae) was positively correlated with heavy metals
concentrations in pig feces, and the abundances of these fungi were negatively correlated with
caffeic acid, catechinic acid, and gallic acid concentrations. Metagenomic function predictions
indicated that larger amounts of secondary metabolites were synthesized in the fermented group
than in the control group. The results provide new insights into the roles of bacterial-fungal
interactions in the growth and decreasing environmental pollution of pigs consuming fermented
wheat bran.

Keywords: Wheat bran fermentation, Lactobacillus strain, growing Pigs, Bacteria-fungi

interaction, Heavy metals, Metagenomic function

Science of the Total Environment, 2022. http://dx.doi.org/10.1016/j.scitotenv.2022.159828. IF:10.753

17" Zhang Dongyan, E-mail address:zhdy203@126.com

Corresponding author. E-mail address: jhf207@126.com (H.F. Ji)
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6597 R EH H - L FRERE AN FIEEEKIER. WhE K
i & R H) R

X, Bl EAGE, Eabdh, BRER, Z5E, JEEEY, bRt
(RN R Z BN IR A BOR A BE, IR KD 410128)

PE: EAEBHMERA L, FER TR SRS E AR SRR A, BRG] T IRE A4
WFREATI R R . ARETEE A &8 R BB R, R L E A E 77K, LUK
HAE A A, 455G RERERIEH, BT 70F 60 & 2 R I E B HRRX & &
AKPERE . R R i A SR o SRIGE ) 54 SkoP IR E D 70.1244.03 kg PRI AL
x K ox RETTRZEEH AW, AR EFENL S =408 IEH & E Bk H AL H (Normal
protein, NP, CP:13.5%). & Al /K-F HAR4EE (Low protein, LP, CP:10.76%) FIKAK
FHE UK HARALFE (Very low protein, VLP, CP:8.02%), &AM 6 NEE, HANEE 3
kM. SRR (1) LP EARZIA VLP HARAR P HISHE  (Average daily gain, ADG).
FHIH R B & (Average daily feed intake, ADFI) FIRIEILTLEZR. (2) 5 NP HARAM
Et, LP EDRZEA VLP HARA RIS B KNI RKER L BIY) I SR & B B K (P <
0.05), WLAMEW; (Intramuscular fat, IMF) & EMBEAR S EREMMN (P<0.05); VLP
FRRA P R K AVA R IIR . LHAER S BN LAERSEEZERIK (P<0.05), 24
PRI IR & S (P<0.01). (3) 5 NP HARZAHLL, VLP HARAH BB h 4
fiie s TERE G . RS MRS & 2 B 5 PR (P < 0.05), S5 BE R iR & B B &N (P <
0.05). (4) BN EHERFH 16S rRNA 745 R EW], 5 NP FARZLAHEL, LP FARZLAN
VLP HARHE MW EYH Clostridium _sensu_stricto 1 T J& FIFE XS 3 FE 15 B Z B8 (P < 0.05);
VLP HARAE N BPIH Lactobacillus 1 J& 1 Streptococcus B J& AT = BB FER (P <
0.05). (5) BEMWBSEMEMKKAMHE KSR, Wik, THEMAKSES
Terrisporobacter 1 J& 2 23 AHK (P<0.05). Zi LRTd, fREFHREGE. MER. 2R
HERER .. OEBRMAERN S E 8, HHMLFEIER S EHLEERFEMREHE, &
JRE TR 58 A B AR TG 70-100 kg H ARSE (AR K MR TE R fe . Pl 0 T R R KR
H HRA R ZE NG LS &KL IMF &8, JFoeEE s KUURITRMZ R R4 R, HA
i Jo R e 5 M TR R AR AT K

XA MEOHW: B AR WEEe: Ak

fEF T XA, 5, LA, WF5s moAashyE 7= SRR, E-mail: 372812405@qq.com
SEIRMEE: SRR, 5%, L, EENEMEFRPII LIE, E-mail: maxiaokang@hunau.edu.cn

WER, B, #d%, FEGFITN:E SRR AR R K SFI A, E-mail:fzyong04@163.com
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6626 YR30 H AR B IR/K TR B EE M RE

PSZE

Crp L A R 2 A AR A BB RE Ak i sl R 2 FE X e, bt 100193)

WE: REFIARIE TR — A B O P P A, ERELEI T, 30-50%KHE Uk
PR AEAE SRR LT, 100 P4 ARG (8 7 43 RO CRE A 280 e BEAR (K AR BR85S, e
JR R AR ARG . (%R (tryptophan, Trp) ENIMIEZR . HREFARIR AR IO ATA, [FH
SRR TE B A 0T 43 A 0T LAAE F=I5| W Z RS W TR, AN (0 S IR E R 0 A2 A v sl )
SRR IF AT AE S YR I BB e A S o BRAVZ BT TR, (™ B i AR
R TR, A B A B, SR, CORUR I Qe S i R ST L R 114
AN AE 0T U R ST R i 38 D A P AL RS PR 52 Tt B A R T o AT 5 15 R SR FUAE R AN
S 3 A U MR AN ) € R 5 i 1) DR R 75 5038 B ST M B o AT 0308 P sk R 2 JE AR
R A <K AR B 128 ko Wilh)s, BEREZIRIE IR RBENL 2> U4 . BERETE
2.2mx0.65m [ 4F G 1A% Py S e, S B AL AR MR A AR ORI WG =R & 204 0.18%,
SR PR S RN 0.1%), IRIRAL0 NG, . BEERNINEL, AR OERE R
Sy AR REZE 1.5, 2 M1 2.5 £, BEOREE 28 R4 — M@ H AR . 7EAEgREE 0 K. 14
A28 RIMEFME. GRS 04 14, 28 K, MW RERE LAWY, SLRNRER .
EURES 28 K, LB HEYIRE, SAHBENLER 7~8 Sk B R IMLAE 3000xg iR JE T 4°CE L
10min, HUMIEFRA . AFBE 00 S RIS AFE W8 B E. RTMFEE. 5t
TFRBORPAEE . S5 D R RE R B R s & R, fRgiits
HHE (P<0.05), BHEEPATEA RIS (P=0.06), RN &b g — e, =/~
frfcid s 7 1.81 3k (1538 vs. 13.57), &/ G AFHUe & 7 1.44 3k (13.73vs.12.29). 2) R
PO AR A A 2 R, mOERAINEA 53 RAME (B 40), ARk
PRAFEAN S-$2FE Ol S B R E M. 3) 4filiert, SxAML, *h7x— 50uM (2R
BN TR TS AR A B S RSB V) EWEAN RS RIBIA 7 CSF1. [A¥R
& AI0(HOXA10)FMZE & (1 1(MUCH AN mRNA Fik/KF, [FI REN8 32 s 2 40 i f 1
BRI R 2. 4) BB EMA A RR Y], SXTRRAMEL, m e m A IE MR
YOIl B2 KM T 5 35 52 (P >0.05)

RepE: R CERRY: FEARLERR, A B

el
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6638 SKE FREL ar BB i g R e AR A A K
RE
s, e, BV
(OIS K BDVEE FEOFUIT, DOI 2 HOA M, AT 611130

WE: AU B AEEES TH AT A RAKCFER AR, PR EAE A fr R e i R A
M S H A R IR AR S VR o P 64 Sk BRI K 1 22 Focokk 3% T A AT %
((1.45+0.02)kg), BEHLI> N 4 4 AAMRAL(OFe) 25 3 RILAIVES 200 mg FeDex £ (200Fe)
800 mg FeDex 41 (800Fe) A1 1600 mg FeDex 41 (1600Fe). 4 Skt Al 4 SkietEA7 5 Kk A [F
—5, DAHEBRE s, —3L 8 5, MAKE 16 MEE, BAESR 1 MFE, AREF,

WEN 18 R, I A H R B RERL . 20 TR 5E 3 K. 58 10 RAIGE 18 REATHRE
AAFRESERICR ML, FET 56 18 RBEATHEfR AR . S5 RKW]: 1) OFe. 800Fe M1 1600Fe 4b¥
W AT A K218 (P<0.05). 2) OFe. 800Fe I 1600Fe KB 13T A= 414 25 B 28 B i FE 4
200Fe S1%, i1 B b AP a0 RE U bR ic 25 B3 R (P<0.05). 3) OFe AbBEIIHT A 4144
M P20 (RBC) w4, MAL&E A (HGB). L4l £ (HCT). “FHMERZER (MCV)
APF BRI EE (MCH) 23 FFE. 4 AN BE. =30, T, 5
i PR B B S AR I (P<0.05). 5D IiE o K 2 HF A IEER, W Phe. Val.

Ala. Leu. His. Arg. Met. Trp. Tau. Lys. Try Al Gly Fi#k /K38 K (P<0.05). 6)
55 OFe #1 200Fe ff 4% AHEL, 800Fe Fl1 1600Fe 114 1 2 i il i ik 125 2 ik B /K ~F- 0 Y. 3 184 m
(P<0.05). 7) ML FAAAR5 4T (PCoA) W, AN[RIBRAK T A 3 AR A 72 fi e v e 9 2
BERK AR R 2 5. 8) 55 3 K, MR & e A 2 A 8.2 5 55 10 K, OFe
AR ML R RN B AR (Neutt) BHEIR/D: &5 18 K, 15 200Fe {1 444G, OFe f74#%
MR A4 (WBC). Neu#t #RELIM (Lym#). "WEEMERIIM (Eos#) ARGl Fi 2
ffl (Bas#) it &>, 1 800Fe Al 1600Fe 114 M 1) Bas# R E 1N (P<0.05). 9)
OFe 1 200Fe IfiLi& H I BRE 1 A (IgA) FlIHEERE I M (IgM) ¥4 R4k, {H 800Fe
H1 1600Fe I3/ H1 1 TgA Al 1gM A &3 F % (P<0.05). 10) 5 200Fe ALk, OFe. 800Fe Al
1600Fe 41 1f1iFEH TNF-a. IFN-y. IL-6 Fl IL-1BfI/KTH R TR (P<0.05). % LArid, 4

Y OREETIH . ERAAREESTARS (U22A20513)
fEF T XUBE (1997—), %, WHIETAN, WLuad, AFERERTIT. FHl: 18008256783 E-mail: liuyaohjr@163.com
SEAEVEL: M, BIEEZ, Bit4: S0, E-mail: yan.hui@sicau.edu.cn; BRACSC, #d%, i+ 5, E-mail: dwchen@sicau.edu.cn
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iy SRR BEIAR T W& % &  FARH A DTSR RE 1 R e 1 B IR AN Sk
A, R EUE B KR
R Bk WA WiERRRE; AW, T
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6657 i B 3 TR & BR bL ] 3o 515 v 2Ltk e AT HE P B f R IR

12, WERRE 1, BEIF 1, &OTE L EW L, EREE L BRI
(LR LRAR SR ET ST, RS E IR SR E R0 =, & & A R E K E AR
=, RHEIRALRE SEART R LR ERL AP0, TAEER B G ERIFE SRR, M
5106405 2.7 PHRFENIRARARFRE, R A A IR RS 5 K E sk s, BT 530004)

WE: AW IS (Z0) AP R, M NRC (2012), DABHEH R, WFLE .
FUTUR . AP S B AN B PPN AR bR, € BRI SID N NArdE M @ ICE Ay, f5BIZ
SH 2 HARATD PR PR R S SO REAE L L7t FLAREZURIR AL, B wfig i AL Bk
TR 11 RORS SR 2 IR I 5@ L i o SRS TR AR 1 EDR, i SRR 20 A BRAA A 10

BRJFAARL S LI E TRy, RSB A TG 70 I BT S T OGS AL, 387 S IR A5 % B
AR B BATARIGIE R, FRBCA 2 AL T71k, 10 BT 8 IR e S A 74815 I (0 1E
FIFIRLA] o BRI o A R R B () AT (R G o — SR L BEA 36 3k, BEALST A 4 N4,
fRH 9 ko BT NRC ArifETHHE WAL Arg/lys IR BEE B HI T (1) X4 CP=17%,
SID N=2.27, Arg/lys=1.21; (2) CP=13.39%, SID N=1.8, Arg/lys=0.83; (3) CP=13.57%, SID
N=1.82, Arg/lys=0.93; (4) CP=13.74%, SID N=1.85, Arg/lys=1.03. /7% 12 3, 31 21
do S5REW: D MHAFEARR LG 1.03 BT EEARKE, WINmAE (P<0.05);

FH B HR A, AICER 1 2% 2EL L33 P R 26 1) 2 2 4 35 IR (P<0.05) - 2) K 2R EL 451 0.83 2H T-SOD
R E K (P<0.05), FERRLH] 1.03 &+ T-SOD. GSH-Px. CAT & =48 & 7
(P<0.05); FEZ L A7) 1.03 41 MDA % & 23 PR (P<0.05); FE & B E 7] 1.03 4L 1My SIgA
ESEIFETHE (P<0.05). 3) KRB 1.03 415 S RANS) &&= EZTHE (P<0.05).
4) KRR 0.83 HATIEIT Y E . Y A BB E K (P<0.05). 5) KA LLH] 0.93
H D-FLEEETHE (P<0.05) 52 FR L 1.03 41 DAO 3 % (P<0.05). 6) K%Mk il
1.03 HEWHREEE . SR EEBIN (P<0.05); KRB 0.83 410 2 T i 5 35 b
i (P<0.05); k5% MR L 1.03 20 [ 2R B i JE 38 - (P<0.05). FHUL Al L, TAKRIN IS &
MRS EIR )Y 1.03 ), BB RIEFLRARE, BINERRMA AL &, ORI T X IR A AR
FIZH: IRIAS IR/ R 1.03 I REHE i BRAE I BTG e ) R e e DhRe . AR EL A 1.03
ZH e I ST W A4 1) i T B R T e

RegiE: NEE: WER: B 5 WILrEae: miEfdk
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6661 TEIAR SID JE R 7K X7 Wr 34728 A < 1 BE AR B 43 T AR R B2

RaEFR, GRE, HEL IR, AR, EWN, HE5r, HER
T REELN BB SR T, BaRL e EE S s, R SERsYE 7 508l E S s
e, WRIMALRE SHART R L= EA 50, T 510640)

WE: ARG B AR RS MER 7 AT/ (Standardized ileal digestible, SID) #i & 2 /K -
XTI A AR KB L IR TE AR B DURR I RE MR, Dl T 347 2% SID i 2 R 7 22
BRIV ST AT B R OB R SR G RL 2 U . R A SRR KB AL IX 4L, SRECTBIRE
(7.5240.04) kg [¥1 21 HESWT G FE K KATHE 192 Sk (ARERP), FfhkE ., MRS A 6 4
ReFRL, AR 8 ANER (ARESN), FEKE 4K RN 4 B A B 6 4
AR SID AR K ): 7.5-11 kg (0.94%- 1.02%- 1.10%- 1.18%. 1.25%F1 1.33%). 11-15
kg (0.92%- 1.01%- 1.10%. 1.19%. 1.28%#1 1.37%)+ 15-20 kg (0.82%- 0.91%- 1.00%-
1.09%- 1.17%#1 1.26%) #120-25 kg (0.79%+ 0.89%- 1.00%- 1.10%. 1.21%H1 1.31%).
WIGTEAF IR AR B IA H 25 kg B &5 3R, S5 IRRM: D A KMEREAILAE bR 32 AR SID #t
SRR, RIE A 3 ) A AN /N BESE (1135 38 SR GaDR] R 3 R 4R ME R I, 573 4k 20~25 kg
B BB B AR 5 4 1 ) 2 AT/ N RS (¥ IRV 363 SRR PRI N 25 kg PREERT,  ASERIRERE 11 M i
VRS R L U R R T, LA R I L3 B A R R R R RN
2) FARMHME: FLEERR SID A FRK T, 20~25 kg B TH) R RV R 2 &%
K 7.5~11kg AW 11~15kg BFE . 15~20 kg A5 A EERE R (0 8 WL A R ) R 28 1
Wi 7.5~11 kg 15~20 kg 20~25 kg A%EFIRERE FIRLAG 7 2 00TH 40 2635 2R PR B s 20~25
kg BERE BLREROR AR RER M N . 3) R DI 4R R SID B R /KF, 25 kg
PRERS, [ ASERUNBE ARy . R TS S R RN, ARIRI A IR A
EEE . BRESEIE . SEeTH AR TR A BAME AR, W AR E ARV R E
EERVEIGIN: W AR AN BERE RO K 3 RIS TR d R ARSI, AR DT R AR A
BEAG: 420 7 R A SRV BHE AR ER A ER . HER . AR KRR ETIRESR. 4)

SID # R FR YT R . $Em AR SID M B /K-T-, [ A58 A/ INERSE [ SID RS & R AE R

HEWH: EFREAPTRITE (2021YFD1300402), J M AT RHETHRITIHE (202206010193, 7 4R A& RALF} B o 7545
Btk NREFRIE  (R2020PY-TX007), IV S A0 A M AR A 0 1 SR AR AR Ml 7= b e AR Ak R

PE# i REHR (1997—), B, M TN, WLsE, AFREFRSERRZH . THL: 15007148050;

E-mail :1005584650@qq.com

SEEEE: BELS, MR, E-mail: yangxuefen@gdaas.cn; #5558, W50, E-mail: jiangz28@qq.com
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USRI I . 5O LOT-38 H 38 BN IEAN Fa bR, 06 4000 1 A 36 R/ MRS B4 H  SID
TR T E 54 ) 8.21 g/d A1 8.19 g/ds  LAMARR T IR IR FRbRES, 564 I 1e A 4%
F/INRRRE S B A H SID MR IR 75 BN 7.82 g/d FIN 7.37 g/d. FHIL AT 0, 170 e SID
0 S R A A7 o DR S ) 2B 7 H I AR E R R I 22 5, TR SID Ht U MR K T 5 4 il 43 i AR 25 )
K.

REE: WirE: SID AR AKMERE: AT
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6665 A [E# BE/K PR WA BE LRSS MF Akt biElb
K0 fig S A A W B il

o712, mAFE L, EREL BESL, E WL B R 1x, EREEI
(1. J"HRBRIWE BRI AF T, BEEMERE SRS, RCRHEHEREWE 7 55k E S
ELIRE, T AEBEEMSEFRMAESLEE, BEIUCRIRIZSERT RE LB E LKL 00, T

I 5106405 2. fhaf TREEB IR =0, T M 510225)

PE: A B ERT A R REZK T ARG W= WL B AL . FLRLAY « L3R S Fhs . $i
AT EE D RE I o ARIR B FREE T R 80 HES. RSO I o R 30
sk (KAxKA, ¥/, B ASH, BH6ANERE, GMEF 1k, RERATK-2
FAZYAAR, S0 2H T KR 1 RE AR AT AR B o Z AR FE AR AN [F) 1 BB /K SF-EAT - A:2346kcal/kg;
B:2470kcal/kg; C:2594kcal/kg; D:2717kcal/kg; E:2840kcal/kg. 115 i 5 K if b 4T 4L A48 X
W TR, RS L BRI AR — 3, I AN 21 R 45K D R iRThe
AP X F= W LB I H R B B B M (P>0.05), W RH R E Z R (P>0.05),
2) PR B AT AT S A KRR TE S (P>0.05), 3) AR AR T ARHR X
HERRE M IgA. 1gG. IgM SELHM (P>0.05). FEEFRGEEK RIS, R E I
HIgA. 1gG S EEFEM (P<0.05); MAb, FEEFEARFREK T4 2840kcal/kg, IR EH2
BT IgA A sIgA A (P<<0.01). 4) 32 BE AT 4 4172 W 3L R H AL
FLEA LR AL E A S B RN (P>0.05). {EEARRIEFAEM 2470keal &
2594kcal LA FOKSFAR B E SR & T EEE AR S & (P<0.0D). 5) fEmEtaRidaeK
S LI FLERRE 3K GLU. E2 Il PROG & & LM (P>0.05). $ TR i e AT 1)
FEE T ILRE IR S R A AR (P<0.01), B35 PR T WAL RS M BUN K& & (P
<0.05). 6) HEE AR TR RE I m T LB MK T-SOD W& (P<<0.05), WEHFEAK
T IFLEERE M3 MDA 7K (P<<0.05), Xf il AL & L3 T-AOC 7K~FJCH] B5EH (P>0.05) .
T FEHAKTE, SR E R RKCOT R BT I Y Bacteroidales IAHXT 2.
UERT L, S MR e K, X B W AL AR P M B TG S Re ), (R T B A
IgG. IgA FIFLRE &, PR E R RS ENSEEER .

RERE: WFLEE: RRE FLRT: RIEIRRR: HIERCED
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6093 LB EHRE S LS ERXEE

G AR AR A, WL %7 313300)

Ju
iy

GREIN—WISCUE RS, BB R (R 37 AORS AL 25 B B B REE #R DR 52 SR (A4 O
DWRERHERIGICHR W, BOY: BHEL, AR Redr ! 7 b BB PR AT o . B
FEIILET7 G, LAY Ja B R G TR AT 2 iR, Al L BAT T A AL s BERE AR, (6B
P WG RIRIE B R OR BB, R AT DM R WAL B AR R R R AE, IR HAT A
R R E MU . RE B R KRAHIIFAL B0 200 0 i 7% 22 156 1] B 18 m A% W 473
D AR IR TR A SR A B O AR R S B R B B R AR %, B iR
B R, B YOKRE . MAPEREE. PRELRE. BRI 88 . BB
RO TRHR & D AR B2 A PR T 8. 20
ORI TG %

MRAE A= 1B, A FRE BEER LR YOK BRI — R FE AR OK 2 (30L), M BE#
(R B OK &2 2 1EAH SC I, BEIE 7 2R 508 THK A Relg 1A ikl ok A & 1) i, B
IR BB RA AR BB RPIRASR; T EHE R B RECRE 1| 2T Wk=70i 1.8 2 15K)
LR R Wb FL R A B KA A SR (4 SCWh/Kk=1 SR AT 18 B ) (Y die K AK B3R R BT 4%
AR P R R A o T DA A 1A A 70 7™ B ), T 85 D) 503, O R R U I . T A
ILALER (1] 3 POK B =R & =T 7L = % 1 B R =R W R D=1 15 7 R A R AR 5K
IKEITEAS B i KAL-R B Bl AN BE a5 21 i KA - FL R AN 208 B S KA1 48 0 AR A R A
ANREIE B e KA - ELE T BURFHE Wi W3 I A B 453 SR i R CRy A8 x40 7 B ol 1 e Ak T4
JRA AR EAT RS Y IS T, £ MR LT T AR D5 R e PR 2 B BT 3 JA A R BT R
RN FARAT IS I o XA AT — BRI RS BE)- Wi i Ja 7 R 4 R 1 ZR AR -1 98
Ko
ZR57#k

IRAE BB R OUR BB 00 5 AN G0 105 oy, BHHER SRS RGN E . FIR
BRRE MRS AE 3°3.25 P BONEIE . B I BERE AR B8 AR T R IR R il 247 15 % JIE

0 AEF RS ERK, (1982-)BIBITIRTT BB, H5 K) fR4x EHOR R S5 2 BT 777 ) B i BT B s Bty S5 A«
E-mail: 13936628769@163.com

BWAER 2R, (1989-), WA BE)NIN, hEsRm-LEel, H3E R RBAREH, B 577 M N 3h ¥ 1&g e 4% . E-mail -
neval717@163.com
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PEEEE IR, SERRZ, AARMRATRI AR AR R 22, BRONMATIAE Y FEAE A7 RO R, 3L
& 20%/c A o F2 M UL g BRSE (X RS RE 08 MARAS B 38 Ry 0 & BB TR B . AR AfE RS 1A 0L
BB N 5 NP 105 70, BEHERRR 22 IR E . ARG, ASFE S F
BERELEF RIS 7 5 P ZEE TRAS— o 1 ™ R I0AT & B A B TR A 52, AN(E AT DABR
KACEEFEAE = PERE, 36 w) BANGADREE A8 B BRI TR A . B & B AR DLy B R IR S
3°3.25 7, HAMAE R AR I B EOREERE IR HIAE 3 70 SRR PR TR A
T R 5 B Ty EEAT A S 2 R
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6207 T 2 54 5w B BBV AL R ERE B A R X R AT H
3

REEIR 1,2, KGR 1,2, Z5RFE 1, 227500 1,2, AR 1,2%, £45 1,2%
LT AL KA BB HOR 2 B S S S AL S R ST R oL, IRV 4101285 20578 1L SE06 =,

WK 410128) 2

FE: AW B LR T £ B2 30 L RHE WL LR« S BR R AR M v i 22
Fo BPAELLRLF, 3~4 FRIRIIEGREE 23 3k (T 204 14 3k, AWEME 9K, 1)
24 h PERSEWIAL S RIS« Sy BRE /KSR 16S tDNA WP REAT 04T . 255K,
T 2 RV AR AN BN sIgA HEEE S TATE R (P<0.05), IgM. FLEARZRE
(Milk Urea Nitrogen, MUN) & &L T4 E EHE (P<0.05). Ih4h, T 2 BHEWIALMA
Iy Simpson 8% Shannon FEHUE Z T, WIFLMAEY) L E B 1] (Actinobacteria)
JEBER ] (Firmicutes) 2T H 1] (Proteobacteria) UK E ] (Bacteroidetes) #l1k. sIgA
&8 5 Clostridium_sensu_stricto 1 1 Streptococcus W AR £ R IEM KL, IgM S8 H
Caulobacter FiX} F-J 5 5. 3% 6141, 5 Paenarthrobacter FiX} F-J 5 5. 3% IEA ¢ . 25 L ATA,
T2 BB AL B BRI AL AL SR AE X R R 2 R, T S BRI T A
AT slgA, WA REZFEAL.
R I AL RUEERE S A EE R

FHETH: FExE AP ATRI2021YFD1300401. 2022YFD1300403. 2021YFD1301004. 2021YFD1301005). [H 5 [ 4R L2 3 4
(U20A2054. U22A20510. 32072745, 32102571, 32130099). WiFd4 L7575 455 42(20221320027) H E RV BHTF 2 4t & Didk 4
(CARS-35)

EE T REER (1997-), %, BEREVTN, BLUIRAE, SWE R S0EEY L. E-mail:Zichen123@stu.hunau.edu.cn; F-
Hl: 18225293388

“EINAEE: £ (1990-), %, WEEAREN, Hd, oz, FENFFREEE R SEE, BHMFEI%&EI7I T . E-mail:
jingwang023@hunau.edu.cn; WM (1979-), %L, ME T2 AN, #%, FENHHBIEREMEFREIZEHF . E-mail:

bietan@hunau.edu.cn
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6208 Maternal Bacteroides Enhances the Gut Development and

Barrier Function of offpsring in Early Life

Long-Lin Zhang1,2, Hai-Bo Shen1,2, Zi-Chen Wul,2, Mu-Qing Duanl,2, Hao Lil,2, Xue-Ling Gul,2, Jing
Wangl,2* & Bi-E Tanl,2*
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan, 410128, China; 2.

Yuelushan Laboratory, Hunan, 410128, China) 2>

ABSTRACT: (Background) The colonization of gut microbes early in life influences host
development and gut health. Maternal microbes are the main factors intervening in the
establishment of gut bacteria homeostasis in offspring, but the mechanisms and patterns of
microbial vertical transmission between mother and offspring remain unclear. (Objective) Here,
the present study investigated the role of early-life sows-offspring gut microbiota transmission in
shaping the gut microbiota structure of piglets using Ningxiang and Yorkshire pig models.
(Methods) Fresh fecal samples of healthy Yorkshire sows (Zhangjiakou, Hebei) and healthy
Ningxiang sows (Ningxiang, Hunan) were collected on day 7 of lactation. And the fresh feces
samples of their offspring piglets were also collected on day 7, day 14, day 21 of age. This study
investigated the diversity, composition, and transmission patterns of gut microbiota between the
two generations and breeds by various analysis method. And the “benefit” of the key transmission
patterns bacteria was confirmed in an antibiotic-treated mouse model. (Results) (1) Distinct
Microbial Profiles: The analysis of microbial abundance between sows and piglets revealed
significant differences in gut microbiota communities. Sows exhibited higher richness and alpha
diversity regardless of breed, while piglets showed similar alpha diversity. Clear distinctions in
community structure were observed between sows and piglets, forming separate clusters based on
breed. (2) Shared Microbial Taxa: The researchers identified shared gut microbiota members
between piglets and their corresponding sows, noting that undifferentiated breed piglets paired
with related sows had higher similarity. The shared phyla were primarily composed of

p_Firmicutes and p_Bacteroidetes. Specific genera like g Clostridium, g_Streptococcus, and

HEWH: ERERBEEETH (U20A2054, U22A20510, 32072745, 32102571, 32130099)

EF WA TR (1997—D, L, WisbkM A, WLwsE, MEFSEREZ L. FHL: 18673349698 E-mail:
834510050@qg.com

SEEEE: T4, #d%, E-mail: jingwang023@hunau.edu.cn; ZH%, #I%, E-mail: bietan@hunau.edu.cn
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g Ruminococcaceae _unclassified were abundantly present across all samples. (3) Vertical
Transmission: To provide evidence of vertical transmission of maternal microbes to offspring, the
study employed Random Forest regression models and co-occurrence networks. The results
indicated a strong correlation between gut microbes in sows and piglets, with g _Bacteroides being
a crucial bacterial group for maternal transmission. g_Bacteroides played a significant role in
sows-offspring transmission in different breeds. (4) Functional Differences: The study explored
functional differences in the gut microbiota of the two pig breeds during early life. g Bacteroides
emerged as a key microorganism in maternal-offspring transmission and a biomarker for breed
differentiation. The functional potential of the gut microbiota varied between the breeds,
potentially linked to their physiological and metabolic characteristics. (5) Association with
Intestinal Health: This study examined the association between key biomarker taxa and intestinal
functional development. They found higher concentrations of sIgA, acetate, propionate, and total
SCFAs in Ningxiang piglets' feces. g Bacteroides showed a positive correlation with sIgA and
propionate, suggesting it’s roles in intestinal immunity and barrier function. (6) Persistence of
Transmission: The study investigated whether shared bacteria, particularly g Bacteroides,
persistently colonized the intestine of offspring. Results indicated that g_Bacteroides colonization
persisted throughout the lactation period, with differences in species diversity among piglets of
different breeds. (7) Effect on Intestinal Development: Bacteroides thetaiotaomicron, a specific
species within g_Bacteroides, was identified as a taxonomic biomarker with a high LDA score and
prevalence in Ningxiang piglets before 21d. Administering Bacteroides thetaiotaomicron to
antibiotic-treated mice resulted in improved intestinal barrier function, increased villus length and
crypt depth, and enhanced expression of markers associated with intestinal development and
barrier functions. (Conclusion) Overall, this research highlights the distinct gut microbial profiles
between sows and offspring in different pig breeds, emphasizes the role of Bacteroides in
maternal-offspring transmission, and explores the potential impacts of these microbes on intestinal
health and development of offspring. The findings contribute to a better understanding of the
interactions between gut microbiota, host physiology, and breed-specific characteristics.

Keywords: Gut microbiota, Vertical transmission, Sow, Offspring, Intestinal development.
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6209 Ningxiang pig-derived Enterococcus hirae HNAU0516

promotes intestinal health and improves gut microbiota in piglets

Longlin Zhang 1,2, Zichen Wu 1,2, Junyao Li 1,2, Hongkun Li 1,2, Pengyi Tian 1,2, Haibo Shen 1,2, Luya Feng
1,2, Yuankun Deng 1,2, Xueling Gu 1,2, Zhimou Liu 3, Bie Tan 1,2*, Jing Wang 1,2*
(1. College of Animal Science and Technology, Hunan Agricultural University, Key Laboratory for Quality
Regulation of Livestock and Poultry Products of Hunan Province, Changsha 410128, China; 2. Yuelushan

Laboratory, Changsha 410128, China; 3. Hunan Nuoze Biological Technology Co., Ltd., Yiyang 413001, China)*

ABSTRACT: (Background) Weaning stress often leads to issues such as intestinal barrier
dysfunction, diarrhea, and impaired growth. The use of antibiotics to mitigate these effects is
facing limitations due to antibiotic-resistant pathogens and food safety concerns. As a result, there
is growing interest in exploring probiotics as a safe and effective alternative. Enterococcus hirae,
a promising probiotic, has shown uncertain effects and mechanisms on intestinal health. In this
study, Enterococcus hirac HNAUO0516 was isolated from Ningxiang pigs, known for their
high-stress resistance. This strain displayed excellent acid and bile salt resistance, along with
probiotic properties. (Objective) In this study, we investigated the effects and underlying
mechanisms of Ningxiang pig-derived Enterococcus hirae HNAUO0S516 supplementation on the
growth and intestinal functions of weaned piglets. (Methods) Fourteen healthy Duroc x Landrace
x Yorkshire (DLY) piglets, aged 21 days, were randomly divided into two groups with similar
body weights (BWSs): the control group (Con, n=7), and Enterococcus hirae HNAUO0516
administration group (Eh, n=7). After 3 days of stabilization, piglets in the Eh group were orally
administered 10° CFU/mL Enterococcus hirae HNAUO516 per day, and 10 mL of solution was
given by using a 20 mL syringe without the needle. The piglets in the Con group were orally
administered with the same volume of physiological saline. The oral administration lasted 17 days
from the age of 25 to 42 days piglets. Early in the morning of d 18, piglets were sacrificed by

exsanguination after electrical stunning, and serum, intestine, and fecal samples were collected for

HETH: ExARBEELSTIH (U20A2054, U22A20510, 32072745, 32102571, 32130099)

EH A KAk (1997—>, &, WistkMA, BEaRL, ShmERSERZL. FHL: 18673349698 E-mail:
834510050(@qqg.com

MEEEE: Fi5, %%, E-mail: jingwang023@hunau.edu.cn; 1HE M, ##%, E-mail: bietan@hunau.edu.cn
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further analysis. (Results)The results showed that the Eh group had a significant difference in
body weight compared to the Con group, and the average daily weight gain of the Eh group
showed an increasing trend. The diarrhea rate showed a decreasing trend in the Eh group. In the
jejunum, the Eh group exhibited higher villi height and lower crypt depth compared to the Con
group. Gene expression analysis in the jejunum revealed significantly higher levels of insulin-like
growth factor 1 (IGF-1), proliferating cell nuclear antigen (PCNA), and chromogranin A (ChgA)
in the Eh group compared to the Con group. The levels of secretory immunoglobulin A (sIgA),
diamine oxidase (DAO), and D-lactate (D-LA) in serum were analyzed to assess the impact of
Enterococcus hirae HNAUO0516 on the intestinal barrier function of piglets. Additionally, AB-PAS
staining and MUC2-immunofluorescence staining demonstrated that Enterococcus hirae
HNAUO516 administration significantly enhanced mucus secretion and the differentiation of
mucus-producing goblet cells in the colon. The Eh group exhibited a significantly lower relative
abundance of p_Firmicutes and a higher relative abundance of p_Bacteroidetes compared to the
Con group. Moreover, the ratio of p_Firmicutes / p_Bacteroidetes (F/B) was significantly higher
in the Eh group. The results showed a significantly higher content of acetate in the colonic chyme
of the Eh group. Correlation analysis revealed a positive correlation between increased acetate
content and the abundance of g Rikenellaceae RC9 _gut group and
g Prevotellaceae NK3B31 group. Furthermore, butyrate content showed a negative correlation
with the abundance of g Lachnospiraceae NC2004_group, while valerate content showed a
positive correlation with the abundance of g Catenibacterium. (Conclusion) In conclusion, our
study highlights the beneficial effects of Ningxiang pig-derived Enterococcus hirae HNAUO0516
supplementation on weaned piglets. Enterococcus hirae HNAUO0516 improves piglet growth
performance, likely by promoting intestinal development, enhancing the intestinal barrier function,
reducing intestinal permeability, alleviating inflammation, modulating the gut microbiota, and
increasing SCFA production. These findings provide valuable insights into the potential use of
Enterococcus hirae HNAUQ516 as a probiotic in piglet nutrition and health management.

Keywords: Enterococcus hirae, weaned piglets, intestinal health, gut microbiota.
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6212 ARl b A HE T ST T 97 B B0 A 4 R 45 O ) BB

BT 1, =B 1, S, BRI L, mAEER L Ul 1, L2, ER)E 1

(1. AR R 2 Z IR A 22 BE, T 5106425 2. HREBHEEBEE R A A ST T, Kb 410125)

TREL: b7 TR A8 i 0 B30 73 1 R B B R D 52 R D, i T4 SR B b B
W, B AL SR RO B ) 1 2 B Nef2 A5 B R R AL S A . SR

Hb 7 AR R T 4 R T TR Nrf2 45 5 (8 52 15 TR0 5 10 % S 8 3 493
AiEHE . AR RITE 21 HEE (W52 F124 Ay (W5 3d) SUCdE 10 kIR 4%
FIALIE AR /NGB L, PPN AR Th R e B 0k, B R e R E (J0s) Kid%,

HE L E T A0S 1, e IR 2 I AL GURI B S A B AR A, AR Keap I/Nrf2 {55254k
S5 BLLIR, TE W9 2 TR VR SR RVRL I8 5 A8 1D 108 2 4 485 ) R 8 0 R e YA A J 35
Fo SR, Wrgh)E 3d, ZRIEMWTFIUR: 1) SHURERERLL, A% A5 004 i 45 1 5
FEWWIR (P<0.05): 2) SHkIREREARLG, AL Sa AT 42 W bf B Th Bk B E 0] (P<0.05);
3) S RRUR RRE AR L, AL Se A e B B b i T 4R bR 7S SOXO M S Al iU AR 54 PCNA
LA bR 25 KRT20. W4 MUbR S 4 Villin, FRRZIMLAR S MUC2 Al [R40 ks &
) Lysozyme HIRIEE B E WIS, MM T-FrESE AN Cleaved Caspase3 HIFRIA T W% 1 0
(P<<0.05); 5) SHEUERAEAALL, ks soAr a8 = 4 b A B i . P9 /KT (2
F L, APEHBOE A EE S N R EE L (P<0.05); 6) SHREFBEMLL, ALK eir
B A Nef2 (5 5 SRR E N (P<0.05); 7) Mg 10s KL, SHIR B
FHEE, A& AP 10s RIH IR IEK S 8) SHIEBAEMLL, & s 10s H1if
AR RIS M R p-Nrf2 8 &8 REFEK, 17 p-Nrf2 [ 5842 8 7 Keapl #ik &
SEHIN (P<0.05); 9) fHH Nrf2 W 7R 7 Ve AN ALY 5OA74% 10s o7 p-Nrf2 [93R3&, ]
DLW E HAE KRS (P<0.05). LL S5 SRULH, ST ROSOE I ks s A7 4% il
T Nef2 f3Ra%, 353 aIE 4R AR AT, AT, BRUE RS Tl TE 40 A
Nrf2 {5 SR WOE,  * FWT Y A SOSOR AT SE 5 I HR TR T -

R 70 RHBY: Nef2 (55 BE T4 AR

FEH: EXERREREEED (U20A200323; 32072777)
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6215 XM EFEL T Frizzled7/p-catenin 15 5 &3 78 T 40/
i

EbRE, X, EREW, mER, il TBar
(RGN K ZE BRI 2 B/ 2R 48 S0 E 57 4% 55 5 S2 U8 =5 /08 & Aol 4 [ 58 5 s =/ [ 1 AR g Rl T
FEREARBE R O, M 510642)

WE: BASHER)REEE (DON) XHRIKIE#3, J& a& fhRRh s LI L B 3R
4 R e R b R SR B 0 V5 VRN S AR ST W SRS A e 35 T, & DON
Wk (1 EEHEAR . SR1M, DON B 5 T i T4 (ISC) IIRCEHLEIMATE 2 . R LL 7
H#s A7 AL, %47 K (D) #H 0.3 mg/kg BW DON, R H&E #e i 16l 4 W 22
T kE e SR AR AL s R S AU 2 G 0 03 b 2 B SE A AN S AL AR I L 451 s o0 B e
BEATARAMEE IR, PN BB T AR S EH B A RA 3240 1SC % DON RIS 5
g 5B Biacore Kl DON 5 k2RI S5 S 1500 4, TlEREHAS R-spondinl,
£ CSTBL/6 /I RA/IN R IGIE AR B A IGUEH X DON 255 F ISC i85 EMH . 43 Eon:
1 5xHZHAHLL, DON B i 3 B f A K e (P<0.05): 2) DON ZHAFHE 25 I 45 14
MDIRE R FER IR (P<0.05); 3) HxfMZAHLL, DON 4 ISC &4 7 fie /) W& FEAK (P
<0.05), 4) 5xfIRAMHLEL, DON 4l ISC AN 12 F & (P<<0.05): 5) KEGG 7 #rka
B TR 2 e IS S 4%, Wnt/B-catenin [¥] K BE RN K F-B-catenin 7E DON K& 5
23 N (P<<0.05), Western blotting F140.3% 204k i\ DON il Frizzled7/B-catenin {55 ;
6) 43T X T W DON 5 Wnt 55214 Frizzled7 f717E 4 AN45 A7 5, Biacore #E— LA
TR A 7) ESE 10 d #EAR 5 mg/kg BW rpRSPO1 2% 23 DON (0.3 mg/kg BW)
Fig F/ANRAEKIER. DNRT g RSB EDIRE Bt (P<0.05); 8) 5 DON #HEL,
DON+ rpRSPO1 4 ISC 458 7 e /7 % 2 15 (P<<0.05); 90 5 DON #HLE, DON+ rpRSPO1
HIE Wat/B-catenin {55 18 H (P<<0.05); 10) 5 DON #fEt, DON+ rpRSPO1 £ it/ i
T ks S RSN (P<0.05). FRZEIREY], DON @i 454G Frizzled7 $1#B-catenin
& 5@, PHAG ISC WM I AP EHr, 1 rpRSPO1 feid it B H0E Wnt/B-catenin {5
5, 1% DON %S 1= i b g dli .

REE: Wt E R, WIE T4 Frizzled7/B-catenin 155 %f; HZH%% RSPO1

HeUH: EEANRRFESTH (31872389 32072777);
fEH A ERE (1998—), J, W mgEpa N, A, Sl 18 T4 A v iz s s ML) B 75 7R 0 98, E-mail: 1755469415@qg.com
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6216 EGFR/TSC2/mTORC1 i SR it B Z P H5E HiE T 4014
RINLHIBR 52

FRE, RN, TR, =SFikR, ™ol Teh*
(ERF LN KBRS0, M 510642)

FE: WXit#E (DON) J&i5 R A i A iERk iR i WIS W R 2 —, #E2&X DON i
BURRBY), i HAE 2 2R A AR AT 1 DON #0i4 i A oLl &
TENFEREE T k% DON B SE (T THE 25 . JEEL 7 Hil — oo (KAAxKATTEL) I
FATHE, SPESERAH R IREMR 3.0 mg/kg BW [f] DON, 6 h JEAb30A7 5 ; 18N diEs: 7d
WM 0.3 mg/kg BW 1] DON, 5 8 d AbJEAFHE . KAEREM:, PPN IIE L5 A Dh e se 4k,
HorBaEThE s dE T =4%%, WESBHALMBERBZEREL, &N
EGFR/TSC2/mTORC1 {5 57484k, ZE R EoR: 1) SHTIE4IAHEL, 248V DON i Ar 5% =
TA MRS, HETMRHESIZEE, 2) SXTERAME, 2181 DON MK s T
Y bR E Olfmd, IEFHAN AR & Ki67, UK As £ Villin Az 4 20 W40 i br & ChgA 1R
EE (P<0.05). 3) SXHRAMLL, 281 DON A5, iR =mMERE TSC2 HA
Jii#i&, i p-mTORCI. mTORC1 K R p-S6K1. S6K1. p-S6 Hl S6 K KL, If
14 EGFR-MEK-ERK 15 5 #1568 A Jfi ik . 4) X IB A B, 2 pmol/L MHY 1485(mTORC1
BEh)D 5B e 1 BEIRE (P<0.05), 5 DON ALFEZHAHEL, MHY 1485 ZHREZEM#
DON & i 34 7 A7) N B, mTORC1 J . Tt (A Rk &3 B AL (P<0.05): 500
ng/mL DON 21 FE A IR0 E 2 h J5, DON 2K 88 B R A5 H 0 B 2545, MHY 1485 +
DON ZHE 8 B LR #E24; 100 ng/mL DON 1&PEALBE 2R H 96 h J5, KA EH I HZF
MR RMAF A F RES DON WK U L, 5 MHY 1485 A4b Bk B pIEA5E, A
MHY 1485 B H ZAEH . 5) SXH4IAHEL, EGFR id%£IA4l (EGFR OE) 34 s w
EGFR-MEK-ERK /% mTORC1 15 5l ¥ AH % 8 A B 55 EJF (P<0.05), DON 4 ik 8 H 5
FIL TR (P<0.05), EGFR OE + DON 41 FiR R i RiIA T2 (P>0.05); 5 EGFR
OE 4 AH L, EGFR OE + DON #H FiR & [ i RIAFEK (P<0.05). k455 %W, DON il
it EGFR/TSC2/mTORCI 15 i@ &40 1SC W5 734k, 21 i 4 i

Kb WXntER; BETHM: EGFR/TSC2/mTORCI 55

REWH : Ex AR EES T I E -TSC2/mTORC] 4/ 5K ik 25 2455 47 5 /Nl T4 B 384 f L) 22 75 77 1842 (3207200334)
fEH I SERE (1995—), Zo, W KFEN, HEuid, WFGIE 400 dris g M Jog 22 5T . FH1: 19303034566
E-mail: caixiadoudd@163.com
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6220 Lactiplantibacillus plantarum L.47 and inulin alleviate
enterotoxigenic Escherichia coli induced ileal inflammation in piglets
by upregulating the levels of a-linolenic acid and

12,13-epoxyoctadecenoic acid

Leihong Cui, Hui Zeng, Meixin Hou, Zhongxin Li, Chunlong Mu, Weiyun Zhu, Suqin Hang*
(National Center for International Research on Animal Gut Nutrition, Jiangsu Key Laboratory of Gastrointestinal
Nutrition and Animal Health, Laboratory of , Gastrointestinal Microbiology, Nanjing Agricultural University,

Nanjing 210095, China.)

Abstract: Alternatives to antibiotics for preventing bacteria-induced inflammation in
early-weaned farm animals are sorely needed. Our previous study showed that Lactiplantibacillus
plantarum 147 and inulin could alleviate dextran sulfate (DSS)-induced colitis in mice. To explore
the protective effects of L. plantarum 147 and inulin on the ileal inflammatory response in
weaned piglets challenged with enterotoxigenic Escherichia coli (ETEC), 28 weaned piglets were
assigned into four groups, namely, CON group—orally given 10 mL/d phosphate buffer saline
(PBS), L147 group—orally given a mixture of 10 mL/d L. plantarum 147 and inulin, ECON
group—orally given 10 mL/d PBS and challenged by ETEC, and ELI47 group—orally given 10
mL/d L. plantarum 147 and inulin mixture and challenged by ETEC. The results demonstrated
that the combination of L. plantarum 147 and inulin reduced inflammatory responses and relieved
the inflammatory damage caused by ETEC, including ileal morphological damage, reduced
protein expression of ileal tight junction, decreased antioxidant capacity, and decreased
anti-inflammatory factors. Transcriptome analysis revealed that L. plantarum 147 and inulin
up-regulated the gene expression of phospholipase A2 group IIA (PLA2G2A) (P < 0.05) as well as
affected alpha-linolenic acid (ALA) metabolism and linoleic acid metabolism. Moreover, L.
plantarum L47 and inulin increased the levels of ALA (P < 0.05), lipoteichoic acid (LTA) (P <
0.05), and 12,13-Epoxyoctadecenoic acid (12,13-EpOME) (P < 0.05) and the protein expression
of Toll-like receptor 2 (TLR2) (P = 0.05) in the ileal mucosa. In conclusion, L. plantarum 1.47 and
inulin together alleviated ETEC-induced ileal inflammation in piglets by up-regulating the levels
of ALA and 12,13-EpOME via the LTA/TLR2/PLA2G2A pathway.

Keywords: Lactiplantibacillus plantarum 147; Inulin; Enterotoxigenic Escherichia coli; lleal

inflammation; Piglet; Phospholipase A2 group IIA
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6225 AFREE T W IHTHE CARE S @B 5B B Z A 5 310
KRG fEFALBL

T 1,4, HXA 2,56, FJata 1, FSCH 1,3, Z85RE 1,4%, OB 1,2,34%, [R5 1,3,*
(1. R ERREA B AR AE ST, Kb 410125; 2. SRR KSR EROR 2%, WiFE 410128,
3. WIS R A A B AR e, Vb 41008145 4. o FERRA B R B ML RF 22, JERT 100049; 5. 7Y
N BRI TS, A 610066; 6. DU)IIE ERHERIA MR AR, WA 610000)

WE. AR BEFEHERE AN S ILREE (Zinc lactate, ZL) % 7 &kl (Paraquat, PQ) %S
A5 P 8 S8 A S BAR 07 TR P AL . B EX 28 HS IR 9347 % (9.5120.23 kg) 28 W, BlHLSY
N2H, X (COND Fl ZL A (n=14/4) HMWFE 4 A, W5 RAHE 5N PQ il ZL+PQ
4 (n=7/4). 7E55 28, 30 1 32 KX} PQ Al ZL+PQ AT ¥ MG vEAT 8 mg/kg A H ) PQ,

CON F1 ZL 45 m A # k7K . CON #1 PQ Z11AME 5 80 mg/kg 1) ZnSO4 [T, ZL Al
ZLAPQ MM 7 80 mg/kg [ ZL MMM, ZRRW]: 1) EIRH KT, ZL A4
KM RER A K s (AR BRI T, ZL B3R R TP EBE (P<0.05), B/ IETE R,
2) ZL BEREIEE BT MAREEE (P<0.05), FFREH S AR5 B% R E =
(P<0.05). 3) ZL T &R mE8 A N IAT 38 25 I B3 ER R H Z0-1 FIRiL (P<0.05), %
JiE B AR, FRARIEIEYE . 4) ZL B2 FURENW LA I W Zip4 s ZnT-1. CRIP1 1 CRIP2
(] mRNA FRiLKF (P<0.05), SEINIZTE X EHS IR 5) ZL S35 5N RO 4
1fi% SOD. % fif GSH. IfiLi# F14* iy GSH/GSSG 7/KF (P<0.05), &3 P& ifLi MDA Fl GSSG
K (P<0.05). 6) ZL &3 BiHEAASEAF IR B 73 H (IL-10) ) mRNA £k, &
FH AR RAE T (IFN-y M IL-1B) [RIEAIF (P<0.05). 4) ZL AbFR S 2 T R 4 p A ke
#kE52 4k (Constitutive androstane receptors, CAR) FIM ¥ X %2 /Ka (Retinol X receptor a,
RXRa) #ZEHEKFRE (P<0.05), ] CARETiEEk. 7) AL, ZL BFIGIMGIER 75
BOMOFE O, B UCG 002 . Ruminococcus +  Rikenellaceae RC9 gut group -

Christensenellaceae R 7 group -  Treponema -  unclassified Christensenellaceae

unclassified_Erysipelotrichaceae (P<0.05), SUG&HEMAYIX RIVFRA. b W, AR

Fe T « WK B ARG T H (32172755,32130099) ; WiH 5 4474 11K (2020RC3052): 1w 44 = K 1K (2022NK 2023 )5
JUVEE SR TFRIBUE  (20221JA130333)
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6228 ZFMNEN XK BEEZFEERKME. HERSEMMEEM
RIEPRHIR

FME 1,2, ORMS 1, AERE 2, B2, (TR, 2%
(1. IR ITYE R 2 A Bk 222 B, ShPIIIE ThRe 5 Tl B B SR i %, KID 4100815 2. EF AR
WAV A ST, & & RIS R 5 R BOR E R TR S, s A2 5 A el

BEESLIE, K 410125)

WE: BEAKFEIEZ QUGR) FIHIHAMAMFEIERMAEKRKE, BHRGERGRKENR
A5EE, FET A, PEEGIYREEBFRFEAER AR . L% (Ser) LA
AT MDD RETE R B, X AR S RS IR H DhRE R OCEL 2L, {H H AT Ser 42 75 il LA TUGR
FFHE A KM RE AN G THRE AR P ABIF SUAR ISR I Ser X+ TUGR Wl FLAT A% AR K 1 R
3 T 75 45 R R G AR SCHR AR I AR L, AR TUGR 4748 (B TR B A1 1) B % . B B
16 k4K B AN E e BB I TR E N 1.27+£0.01 kg {8 B 1E 5 18 7L 5 1F X IR 41 COND),
EHL 16 kBT AR AN E Z o R K E 0y 0.98+0.01 kg TUGR A48 E b AT, e B
8 3k ITUGR AFAE BB R HEMR 0.8% 3mL 225 %, 1 [F) REIEHR 8 Shxof M AL 474 DU VBE e ) 45 Ak AR
MAEFRER K, RIGHAN 28 K, HABRIRFAAFH KB FIRE . SREW: D FiAFHR
A4 TUGR R H 4 B K (P <0.001), {HFEMR Ser 54 H W] b b IEW %, £ 28 Hid
WrnEH s BT B ERE (P>0.05): 2) FAES 1 KBS, TUGR 75 Wi 9B KA H 3R 1
AHUN R LR, FWHRRIAE, HEAR Ser f5 & A 28 RIi#)5, TUGR 173 i hEH %%
HREM, RIERMHEER, SHBITREES: 3) 81 RN, TUGRAFHMEHAEA
AN BR AR 19 & RO FRZH B . BRI (P<0.05) , #EMR Ser JE 228 28 RWi¥iJ5, TUGR 1144
Mg AEASESBATLES (P>0.05), {H Ser AREff IUGR 17 ILi& H 1gG 1 IgM
TR BIKEEW AR 4) #EMR Ser J5 25 28 RWiWIJ5, Ser AN 1 L& CD4'T
PR AR AMPEAS 7 CDS'T 4, Mim2Ehn 1y CD4™E CD8 HLLl: 5) %6 1 RiY,
TUGR 482l F IL-10 2 (I RIE B F (KT CON 4 (P<0.01), ¥R Ser J5 & 58 28 RWidh)s
TUGR 115 2 i TIL-10 & (13RE % T CON 41 (P<0.05). HHMLAIAL, SMER N Ser 1
{2k TUGR B A A KRS, 868 T BT AL, 58 T IHiE Rk RS KE , f IUGR
5 A B T IA T H R AT AR KR
Kb “HK, BENKEILRL, WiE, T4, IL-10
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6229 FEBEX FALNEAFEEKIERE . TR AIMGIERMED
B HA =Y R

SChREE', B, Mo, dKEAE

(BEEREGEFEEERNLRE, PRV R EITTT, JEat 100193)

WE: SRS EAEBL T AERRE, Er-rEa TR, SRR RY R, SE
MZRWF, S RERETIEA. HERKEE (Hydroxytyrosol, HT) f2—FfiRARZ
My A AR, XA AERIONE (R SE oh, BT BUBE BUE S AR 2 E b, = — B TR
FARGROTRINF . AH H AT T EARRASIN HT 7B 070 B RFH RF Fu b . Rk, A0 7R
FIECER (Diquat, DQ) W5 A& AAL R, %2 HT X UL R 18 AR K ML R AN i T8 i
Yy BARH =R . RIGIEH] 24 Sk DLY Wi fr48, 4% E —SUs WBEHL Ty 4 AL FE
XHEZH (B ER7K) . DQ AbEEZH (DQ MEEVEST ) HT 4 (500 mg/kg HT) A1 HT+DQ 4H (500
mg/kg HT+DQ JEEVER ). X3 28 d, WERHE 21 d JirAy 4% 43 0 VRS DQ (8 mg/kg
PRE) BRI A B K, IR 28 d, FTA TR SERFE. 4R ER: (1D XK
1~21d, FARAIN HT HEFWINEE 21 d 73R (12.51%) APFEHIEE (20.70%).
B05E 21~28 d, AALIIMPBEAR T A7 28 d A E (2.32%) AP HIEE (7.41%), HRREIN
HT MR A KRR A BGRB8 FoR W BEWZE R (2) AU PR PR
MiEHTA RS (SOD. GSH-Px Fll CAT) vEMEAMLAHAAAE S, HEIAFH 1195 MDA 1 H20,
TR, T ERYS I HT RS RN LS U B R S B RE T, FRK LTS MDA Al
H0: & & (3) FUAAF B AEY 2 R A B35 2 7. SR R %1
Clostridium_sensu_stricto_1 FAXFFE, B Lactobacillus 1 Streptococcus FXFFFE, 1 H R
NI HT o — e R R R . (4) S AT 0 i £ BERT B AR T IR & B 038 2 5.
AR 1 [l SRR . AURNBH RN AR R R R S &, O HS 80 14 MUEI R
AFIRERE T RE, WENERR. L ENERR . RO AR A RS 25 U BN -1k BE 25 SUIH R
1M HRRES I HT w1 LGN R R BR & & 28 Bk, ERP AN HT AT DAekcE S N i T
B R MR AN BT AL R T TR, DR e A P e HAR =4 S o [RII I 98y ik
— IR YT T P i e Tt 1 PR AR .

KT R AT BRI RiEMEY; R

EF R SO, LR A, WA IMCAREE IR SRR, E-mail: 13693686549@163.com
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6230 NFEIGIKT B R FE OB WL KRR, MR AEE
AL TR K MIE LR S B4 45 B R

IR, S, MRS, B, skEm

Copr AR A 22 B bt B O BE W TE P sh 0 9 22 X B sk %, bt 100193)

PE . AR5 5 U SRR I AN R KPR 5K B R 0 T 5 A7 AR KM e L i 2k 2
AR FR R S LT B A R S AR AR B IR o B E HY 240 3k 21 HEAR H[(5.71+0.79)kg] AH T
R BEAT <Ko KT AT4%, BENL Y N S 4, A 4 ANEE, FAESF 12 L5 M4 (CGM
4 WS 5% KEAR AR, fpd (FM 4D WS s% a0 R, Bk
EAEMYA (MCGMI1 4. MCGM2 4. MCGM3 41) % 3 NRIKTF, 23518 5% 10%-
15%. TFEHA 14 do S5 1KW1 FM 4 MCGM1 41 [k} B 2T CGM 41 (P<0.05),
FM A1 MCGM1 AP HIEMFH HREEY &S T CGM A, HER AR FH
(P>0.05) ;MCGM2 H A MCGM3 AiFH HREEILT CGM 4, FHHEHE ST CGM
4, H¥RIEREZRKT (P>0.05). 2) MCGMI 44040 s A 210 & (A & 2 5K
T CGM A (P<0.05), HARANE CGM AR #E%ER (P>0.05); MCGMI1 HI-FI 1ML/
PBARFRE BT CGM 4 (P<0.05), HARAS5 CGM AR % R (P>0.05). 3) FM.
MCGM1. MCGM2 A1 MCGM3 AR MG IR &= & EH B ELT CGM 4 (P<0.05). 4) FM
1. MCGMI 4. MCGM2 41 fI MCGM3 4 1 7Bk E A M /K1 3% 5 F CGM 4
(P<0.05), FM #1. MCGM2 A Al MCGM3 3k [ A 1I/KFIE#E & T CGM 4
(P<0.05), MCGM1 4 &T CGM 4, HARZKLZEZR7/KF (P>0.05). 5) CGM HKH
TRV EE, JREE S TR MCGM1 A HAR 3 M5 (P<0.05); CGM 4%
BALEG I KT B, 5 E TR MCGMI 4l 4 At 3 NS (P<0.05). %% EFTIR,
5 CGM 4AHEE, MCGMI R i 1P MM AR, S5t 7 I ER R E &,
REBRCRIEL, REFREGEREA M FKFE, —ERERERERED A BELD
AT IR KT RIBEAR T R /KT, S48 3 T A0 FM 4R 2410 R0, 10 B B FOK &R R A
FOR A SCE TR AR K B PR H RN G JI I RBOR, R TR B O TR T g AT A 1A
FR A B IE B IIK SR 5%
KA B EOKEE W Widnirsss AErERE: MR RTERR . PUALIRNR: )%
WARER RN Bk, FHLS: 17621692464

FEWH: E VR R E A5 T (ASTIP-IAS07)
H—EE: AER, LWREHN, BERd, EENENWE RS, E-mail: bgsyx2@163.com

MEWAEE: KM, WA, E-mail: zhanghongfu@caas.cn
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6238 H AR INME B R 3T Wi 4758 AE KPR RE . BB R igiE BRI RE K

Wt 1, SO 1,2, IS 1,2, FERE 1%
(1 ER B R R B SRR, 8 & IR IS Je il 5 B BOR F X TRESEI %, ShE R
SRR A S, Kb 4101255 2. WIRIIER A dn Bb A B, S iIE D RE S R I R

TSR, K7 410081)

E. APIEWTY S B TR B ANE R G ) R R o RIS R R 2 5] iR i Th R R
AL, FREIRIETS . AP IRTE S BUEN R RE KRR, BRIV ERBIZ —, EREAERF
ik o N TAETCHUE R IR ARGk B S I m JE B (TR AR =, mRA SR I T RH S s A
TERNE G DA 2R B A CLSCE W A8 (e . H TG TRRE 1 (BP) & 75 BEfs it A7 4%
T 973 i FVES PR T RS 703 o AR TR AR T AR R JIT Wk B A% BT 90 - A KR B TR R M =
W R KB (E. coli) YL FA T X Wi A7 58 g D Re (KIR2 0, LA 300095 A 5 A7 4
WS 5 RS SR AR (0 SR o 1R 30 SR EARIT A R WT O AR (RLi& e K B <R E, 21 H
), BENLS 5 4 (n=6): con ZH. CON ZHAI CON+E. coli 44 LA T K G A AR ) H
e, BP 4141 BP+E. coli ZH1MEAE LA FAR TP N 0.075% Mg & 174 QR AR RER IS 2D
HIERR . FORRANE FRK-F 776 NRC (2012) A HAEE HAMHURE oy . I 3 K,

1E IR TR 2 56 28 KX con A1 BP H T4 HEAT B 52 KA, 45 CON+E. coli LA BP+E.
coli ZHIM 1 ¥ #E B 20mL ¥ A 1x10'2 CFU/mL [¥] E. coli, #; CON 41 B4 & LB #5974
MR I B E AP IS R 00, 55 31 KB EHTH RIARATIEIBURE . 5 REW: D
IEEARKFMT, SXHRAAMLL, RINSEARMEE—. ZAIUEK ADG 70l 5 41.67%,
8.70%K1 1.89%, HEVSIEE BB 80.77%, 16.13%F1 70.73%, FL& FITHLRIRE 14.28%,
E.coli JEYL S AT IS N B A4 A IR VS HE 2 PR AIK 84.26%: 20 WNINWE B IR RE BB LR MR E. coli Y
Fsl MR S AR AR BW R RSN, BB Ea s iR B E & RE LUT
Jon FA 1Bl 8 v P S B S R FE I B A s 3D WS Ik B 1K R 8 B I A48 1LV AN 45 1 TNF-a1.

IL-1BF1 IL-6 SR R & &, M E. coli GG B4 [BIAAR 2 K+ A [E i TLR4 (1)
mRNA F£ik Fif, M JERI R A 4) E. coli BEYAEAET, A N B 7 AE 0% 35 T4 A1
[] 7 B F-if3E CFTR 1) mRNA ik B, AT 00 G028 10 i s oA Fr0 o J3E 203, 4 8
T, TG SR I, E. coli BEBATHE 1 0l iz /K@ E 5 H AQP3 1l AQP8 1] mRNA
KEWEZFTH: 50 EFAEAKFMET, WG KL T Streprococcus J& A

Escherichia_Shigella J& 1A 32 73 5 B T 80.98% A1 39.70%; 78 MW B 7K At W5 K 2 E. coli
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JEYLFT 51 L) Firmicutes |1+ Fournierella J& . Lactobacillus J&+ Phascolarctobacterium J&
Subdoligranulum J& = £ [f] 9% /b Fl Proteobacteria [ Spirochaetota [ 1. Streptococcus J& ~
Escherichia_Shigella J& 30, N5 Bl G AR M0~ , 38 Re G R0 E. coli G5 S
MR BRI R & B AR/ o £ BT Rn,  FUR s e A A Kt e B — e e AR, R
B IR AT R Th R, GRS ARG ETh A, A HIEMAEIX R, ISR TS .
REEW: WREK: B WY WM. 185
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6239 (R HE NIRDIE RBRRIEK E S R I R RN

&R, ML, VELE*
(ZREGTRLS R RTRIEE X TR L, E SIS TERFEARRE, RIKFHE (B 3hY)

IR SAREASLE, WL KRENWREZER, B 310058)

WE: RELZBHOVKE, A0S BEHOL EEA . (75 2B IR E BB, Wi
Wl TR NZIE K E A, 75 5 WY N, P 3UmE e Thae N %, 15
BT R, CREEAFRE IR 8 A K ) OG5 2 o W 8 Sy DRe o A B SR VEAT J i i 7
WA — R H B R A DR —— P B A IR, e 32 B0 HE 29 Fh BRI A 2 [ 10 2 Cathelicidin
FIGEPUR bk, B E T BORE R, MM i Thae, CrRBEAERE i F TR
B o AN 5T T IPEC-J2 I IPEC-1 P A J& 1 b i 40, H =M% 7 4% B 18 & A Cathelicidin
PO A MM RIL 16 #k, REVHE TREBEEIIR . R 4 RN YT RS 50 RFE
LIS 7% B 11 22 A1 Cathelicidin XM, JlId SER € & PCR X H ik s m ik — 256
E, SRR AR AR B SR . SRR RN 1) B TEEXSE pBDI. pBD3.

pBD112. pBDI21. pBDI129 %5 5 M BRI R DL S IKIEHF A pG1. PMAP23. PR39 % 3
Cathelicidin Z T T 95 IR EE DR ) 2R A B Ze AL SR, 43 %% 4% IPEC-J2 A1 IPEC-1 %4 %
AR T 16 MREMM R 2) PTG REFRIAISL € & PCR L, #—F
UOAIE 1A R R B DA, I AR SR, K I IPEC-12/pBDI1 1 IPEC-12/pG1
73 BT ZE A Cathelicidin H 8 e8RS LI NI 2R 30 A BRI 40 i &
TR il ARG, ABUIE TR BRER S AAR R B S5 R Bk B & 32 50 pBD1 RIS, LIR-
NI TR TR S0, BRER W EL. BRERH A S ARSI M AL B &4 M pGl MRIE; 4
B0 BIR &E IR T TR A R, B T AR s & BT R,
fICF & R B T LS ) pBDI 31k, H =70 & B ER B 2 W 3 PR IR 1 3Rk 5) d@id
EIRFX pBDI F pG1 FRIE G I LU, $273 75 TR0 BB A AT Cathelicidin #1532 AN [F] (11
MEE IR, 28 BATd, A58 R IIH EE T £ 0 BRI 18 2 A Cathelicidin %< 64 £ 40 i R
16 #k, FESL T e IR T S IR IA S TR U &R, I RGVEAE T 50 RAPE I
TR NS 5 BB #E1 2 A Cathelicidin RIA W F2M0, S5 SRl 8 77 3% F B = i
REINREFR AL T S0 FEAh IS 4K 45 o

BRI DU S EIRRE: ROIE AR

MR NG AT, FHLS: 18373825571

HemH: BFIARNAWERERKMREETH (CARS-35): EML/5REESN EHHE (2022M712793)

fE& . 32748 (1997—), 55, WIMEIRA, WLsA, O mE i %k o837 . FHL: 13798081304 E-mail:
12317010@zju.edu.cn

SEEES: LR, #%, ME4 S0, E-mail: yzwang321@zju.edu.cn
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6244 D B R L F RN LA 4 & B FAL A RB 5 UTER B B2 0 AL 1

I 1,2, #k2, ERE 1,2, Z8E 2, R 1+
(1. RIS KA Bl 222 B, S IETh R s 44 S S0 =, IR A s iE A 75 5 fa B E b
BRESZIR =, Kb 410081; 2. v E BB G AV A SBFFCAT, WHGH RN A SRR B A S =, 3h

B R RS ACH IR s, KD 410125)

WE: DARLER (D-Asp) & — P RAMNIEIEEIER, EATHRGME RG S
FOREEMIER, SR D-Asp VB FRIETNRE M ANE H o AW TG &1k AN SEIRERFE T D-Asp
MV 4L E SV REWTUCRR S mapL il AR 4h LL/NER ) C2C12 4HR N FEXT 5, 3N
CON (IEHRFE3E) A1 D-ASP (IEH K 953£+0.3mM D-Asp) W4, fb-tBR; AHWALIEE
NPT B, K 24 SKITEMTHRE (it XK X KD BEFLA IUAL, 43 i A e I % H AR
CONT ZH. %5 0.005% D-Asp ] L-asp 4. #1111 0.05% D-Asp [ M-asp 2L 0.5% D-Asp
(1) H-asp #H, JLih47 84 Ko Z5HREKM: 1D WK N 0.3mM [) D-Asp B85 1 C2C12
(MG 77, B T id sk 8 5 40 i A e i C2C12 Ui sE. 2) 7N 0.3mM ) D-Asp 3%
et T C2C12 i ok, WA AR SCHE A, W MyHC. MYFS Al MyoD (13 IA7E AN [F] i
] BB R E R S 3D KA 7 RGN A EAT e 2 I A AR R 15 e B AL 2 O i, R
PP AR A TB] ) 2 B 2 BT (PCA) S RAFAE BB 22 7, LRI 99 A= R Ik, Horb Bl
()22 S R R SR 2 KEGG g 12 5 g pAR U se A OC,  H D-Asp BN 2 22
M =R S . A, AL O Yt 5 IR AN R R D-Asp MOV Z 5 0 1 iR
Wi FIFL B . D-Asp I INIE B2 38 i1 7 FASN. ELOVLI1. Cptlb. DGAT2 il Acotl Z53E [
1321k, 4) D-Asp FIVRINEZ N T M AR 8, USRS il (PYGMD [1iE 1
FEAS R[] S B R S . 5) D-Asp HIAINE E 35 [ &hifAs P, H TCA 1541
BRI ARG, oFi X R AR S G SERMRNER . T8I RA =5 R I
SR ) B E AN D-Asp JE a2 iR m, U] D-Asp AT DU I 5 i Aok A VE AT N
B TCA fEH R IEaR C2C12 4 fe AR M. 6 BB RIS REM, AFEIKEN D-Asp
2507 WUET 4 B Iy 4 B2 3 Rl 35 52, HLHG@ g 520 MyHC 1. MyHC ITa. MyHC I b,
MyHC [T x (3 H A, L& MYHL R MYH7 (18 (A RIE R E IS A SN RE . 4
EFTIA, D-Asp REWSIH I (22 ULAH ML G 5E 7040 s ULAE ) Re AR AR AA T R, A
AR 2k ILET 4t K & AR 70T o

RBEE: D RRAERG: W4 NRIivR: fesE Qi
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6246 Phosphatidylethanolamine improves growth performance of
postnatal growth retardation piglets involving mucus secretion of

goblet cells

Nan Wang 1,2, Ming Qi 1,2, Yulong Yin 1,2*
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan, 410128, China; 2.

Yuelushan Laboratory, Hunan, 410128, China)

Background: Phosphatidylethanolamine (PE) is a multifunctional phospholipid required for
mammalian development, yet little is known about the regulatory effect of PE on postnatal growth
retardation (PGR) and its underlying mechanisms. This study aimed to explore the regulations of
PE on the growth performance of PGR piglets based on intestinal barrier function.

Methods: A total of 32 Duroc x Landrace x Large Yorkshire crossbred pigs with the same
paternal origin were divided into 4 groups according to their body weight at 7-d of age,
healthy-control, healthy-PE, PGR-control, PGR-PE. Piglets were orally administrated with saline
or PE (suckling: 0.78 g/day; post-weaning: 2.11g PE g/day) from d 7 to d 49 of age. All piglets
were weaned at 28-d of age and sacrificed at 49-d of age.

Results: The body weight, abdominal circumference, crown-rump length, and femur bone length,
mineral density and tensile rigidity of PGR piglets were significantly lower than healthy-control
piglets, while PE improved the growth performance of PGR piglets (P < 0.05). Compared with
healthy piglets, PGR piglets showed damaged intestinal barrier morphology that was exhibited by
the decreased ratio of villus height to crypt depth and goblet cell number in the jejunum and ileum
(P < 0.05). PE supplementation recovered the jejunal and ileal barrier injury by increasing the
ratio of villus height to crypt depth and goblet cell number (P < 0.05). Indeed, the decreased muc2
mRNA and protein expressions were observed in the small intestine of PGR piglets, and PE
treatment remarkably enhanced the expressions of muc2 (P < 0.05). Meanwhile, PE treatment
increased the goblet cell differentiation promoter gene spdef mRNA levels, as well as reduced the

mRNA expression of endoplasmic reticulum (ER) stress-related genes chop, ATF6, PERK, IRE o,

HEWH: ERERBEEETH (U20A2054, U22A20510, 32072745, 32102571, 32130099)

fEE® A FA (1997—), %, WEHHFEN, MLHARAE, IMEFSHERITEL . FH: 15651782870 E-mail:
1354157867@qg.com

EEEE: BB, #0%, B-mail: yinyulong@isa.ac.cn

49


mailto:1354157867@qq.com

and GRP78 in jejunum and ileum of PGR piglets (P < 0.05). Additionally, the PGR piglets were
accompanied by colonic microbial dysregulation, while PE administration alleviated the microbial
disturbance by increasing the abundance of SCFAs-producing bacteria, such as
g Faecalibacterium, g Blautia, g_Gemmiger, g_Ocillibacter, and g_Coprococcus.

Conclusion: In conclusion, PE could improve the growth performance and repair intestinal
mucosal barrier damage in PGR piglets by regulating goblet cell differentiation and mucus
secretion. And the potential underlying mechanism might be associated with the inhibition of PE
on ER stress and unfolded protein response. These findings can provide nutritional intervention
strategies for the prevention and treatment of growth retardation of piglets, and promote the
application of PE in livestock and poultry production.

Keywords: Phosphatidylethanolamine, Postnatal growth retardation, Endoplasmic reticulum

stress, Intestinal barrier, Piglets
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6251 25 FhI% 7 5 VAR R % M 1B S A= VO BT 5T

250, AV
(HErRN K, 7R, M, 510642; FIHEKRY, EEH, e, 72701-1222; fliRHEER
R, TTRAE, BT, 5280005 WrILAREME, W&, BUNTE, 310022)

WE: G NENGE RS IR OIS 1 SLBVERE R, (E 4% 7 i 0 ) 55 77
D, R E T8 AR TR A A T . EARE T, RATE IRAE 53 FhgEE 7
JTERIANF A G 75 0 5 R S A A, X DU AN AN o) A KB BRI W T B R REAT T T 12 55 9%
FEXHKHIGE IR (CD: MMTEMEEREY) MRS58 (CL JRIAZFE BT
I PO iR BEAT 7 168 tRNA 88T /7 o AP AE KB B oy B 9T %58 1 1000 2 R4
W o G0 BEE S HigtE K, C1 M1 CD #fd PSR B T RUEY 2 RV RS . 78 CI
FE 3 SR 378, 482, 565 1 555 NMHEY 1744k (ASV), TMifEH CD J5
VEAERFLI . CR A AR HRIIE & R B m I RUE I 2 R OISR BN ASV 435N
415, 675+ 808 Fl 823 AN). FATMIGE T REFFR 5 VESH K, SRR E R E IR R A
FERIT TR BEFRAE . BMASEES . BUAE ORI MR RS 95 RS 9% S 7% N R A8 i e R R
IsEmE . JATE SR T 2 M e A w Ak, RS HEIEFE T 1,299 MEVE, R 16S rRNA
FRBEAT T Sanger WIfF. XL BEEHIL Y 148 DAFMLITEERE, Wi 28 M.
16S IRNA E:F AR T 95% 19 4 N giEd ASV @ i higfE s B s dk . 3 H.,
FAE CD A CL FEAT AR By AR 11, 19, 33 A1 25 X EHBR AN
ASV. B2, AHFFARELIIEYE R, ST IR0 05 R HR 7R T 8 A i B 2
o AT TC RN VR 9 SRR (¥ 7 B AR AL T W 4R S, 1A 3 T AR SKRIR T IE 5 1
REMEAE R R
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6253 B-hydroxybutyrate improves postnatal growth retardation and

intestinal development in piglets

Xingtong Lin, Ming Qi, Bie Tan*

(College of Animal Science and Technology, Hunan Agricultural University, Changsha 410000, Hunan, China)

Abstract: The impaired intestinal development serves as the major trigger of neonates' postnatal
growth retardation (PGR). B-hydroxybutyrate (BHB) is a ketone body and acts as a signaling
molecular that regulates intestinal epithelial homeostasis. This study aimed to investigate the
effects of BHB on the growth performance of PGR piglets and further explore the underlying
molecular mechanisms based on intestinal development. A total of 24 piglets were divided into 3
treatments according to their body weight at 7 d of age: Control, PGR, and PGR + 25 mg/kg BHB.
Piglets were treated with saline or BHB from 7 d until endpoint and sacrificed at 49 d of age. The
results showed that PGR piglets had lower body weight, body length, bust circumference, and
thighbone length (P < 0.05) than the control piglets, while BHB treatment increased the body
weight and thighbone length (P < 0.05). Compared with control piglets, BHB treatment improved
the intestinal barrier morphology by increasing the ratio of villus height to crypt depth and
secretory cell number in the ileum of PGR piglets (P < 0.05). Furthermore, BHB treatment
decreased the expression of leucine-rich repeat-containing G protein-coupled receptor 5 positive
(Lgr5) but increased the chromogranin A (ChgA) mRNA and protein expressions and mucin
2(Muc2) mRNA levels (P < 0.05), which was associated with the regulation of BHB on Notch
signaling pathway in the ileum of PGR piglets. In agreement, BHB treatment increased the
budding efficiency and surface area of intestinal organoids in vitro, as well as enhanced the
mRNA expressions of ChgA and inhibited the Lgr5 and hes family bHLH transcription factor
I(hes1) mRNA expressions. In sum, BHB could promote intestinal development and one of the
potential mechanisms is by regulation of enterocyte differentiation fate, thereby improving the
growth performance of PGR piglets.

Keywords: p-hydroxybutyrate; Intestinal development; Cell differentiation; Postnatal growth

retardation; Piglet
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6365 TR P A IR IR A FUREA R BR X BB RIS« DLEALAIAE
BRI RIRZ0

Wi, TN, RE, MU PR, EEM, S

G K =3RRI AR 2, Kb, 410128) 27

WE: AR B EF AR R IR AR (GOS) FEIHER (HCA) Xt BHEHIFLA Y

PUAACRIR B AR O B2me o SEEUIR IR, ARDUAIE, STCAME—BUH 85 HESK RIEIREERE
60 ks, BENLT N 4 DNALEE, BEASAEPE 15 NEE, BANER 1SR AL HRZ I NRC(2012)
B IR, WIS HRRTEREA HRKT L, AR AR SR JURE AR TR Iy X et 3
AAEEE, 43 552 iR 5 141 (GOS: 600mg/kg) « ik 5 11 41 (GOS+Ik HCA 41 : 600mg/kg +100mg/kg)
RIS (GOS+i HCA #4: 600mg/kg +200mg/kg) . I MIEIR 85d JTUAZE 40 )5 21d Wy
R, SEREH] . 1D SXIRAMEL, GOSHE HCA 415 GOS+iE HCA 4L EHE#I AL+ TG
HIR 2% BT (P <0.05), GOS HAEHEWIFLILIG T IgA &, MULTXIRH, H
B GOS+HCA 4 (P <0.05). 2) IMisHiAt /1771, GOS 4. GOSHIK HCA 41 X%
GOS+ra HCA 4 BEE 3 W b L A R AR 3 A A FIFR R st . ST RZEAREL, GOS 4 K%

GOS+HCA ZH 35 7] & 2 4 i 73 W I BEAE L vh S 5L ) (T-AOC) (P < 0.05), {H&ALFEA
Z IR IR E 7R GOS+m HCA A Rftm /it A AR (CAD. EAMH Ik (T-GSH)

JOBENYEALEE (SOD) (P <0.05); GOS il A &l (CAT) &&= EFHE (P <0.05);

GOSH& HCA 410 .2 P&k MDA 7K°F-(P < 0.05). 3) EAHHERACHIINE H, GOS+iH HCA
BP0 AT 7 RIEPHEANERR (GLCA) /KPR 43 ) 3 23-Jlie B AU IH R (NorDCAD
KTPEZETE (P<0.05); GOS 4BF5 43 Wit 36 vh 4 R % 2 S00H B2 + 4 1% RE 25 S IR

(THDCA+TUDCA) FI4- s £ A IHR (TCDCA) /K PAIJE 7 KIEH ) NorDCA Al

3B-HHAR (beta-CA) /K THIE FFE (P<0.05), Sz, JHITERRME R FUME M A ] o3 B
TV ) S e BREE (K, AR B R, S R R, WUR TGI8 s R A
i PSP TX BRAE, (550 B A7 7E— e A DG

REW: (RN B B A

REWH: BEKARE IS XIEOH R R A IS E SSCRIE (U20A2054); R4 HFHES (20213730318)
fE#H T A Wi (2000-), Zo, BRILW/REN, BILHEARA, NFIWEFRSHEETI. FH: 17883686309,
E-mail:1225391157@qq.com

MEMEIEE: WWES, #R, WLASW, E-mail: fzyongdd@163.com
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6398 TRIRRAS IR TR 2 FURE A BT BR X B 48 T M se N i B T 2 E I Y

R, B, B, EEW EEE, WEE, SR

G K =3RRI AR 2, Kb, 410128) 28

WE:. AL B AT ARBINKE AP (Galactooligo-saccharides, GOS) Fl4# JH 11 R
(Hyocholic acids, HCA) X R} E 58 M e A E i AR V) 852 o B B S5 e A0 — 2
B ARDUR L BE SR 85 d Ko< KB 60 Sk, BEHLT 4 H (R HE4L: ERHRR:  GOS
4H: 600 mg/kg: GOSHE HCA ZH: 600 mg/kg+100 mg/kg: GOS+i5 HCA 4H: 600 mg/kg+200
mg/kg), B 15 NEE, BANEE 1 LB I8 MNETR 85 d & 21 d Wighgs R, it 50 do
gERRM. 1) FREMEEE AT, SXTHRAARLL, GOS+iE HCA AT HH AT 5. WA E A5
MERFERE (P<0.05). 2) WAVERETTH, SXTRAAHEL, GOS+iE HCA 44744 -F 1
Py PRI MR A S I E A S (0.05<P<0.1). 3) iEid 16 rRNA Il 7
A 5 [l 7= SRR S A B 3 22 R SR U oy o S5 R R S0 IREEAHEL, GOS+im HCA
MR ER S T RS WRET 7 d EE E#Foa2 #£1E observed. shannon. simpson 1 Chao I [
KF (P>0.05) K43U6i)5 7 d shanoon A1 simpson 7KF (P>0.05). il WA, 208
BT 7 d A8 e 7 d A4 5 IR B i iE W R AR B 2 5% . Foh, 0 00AT 7 d,
TEITKF E, GOS+im HCA BT XA, BHEHEAT BT (Bacteroidota ) F i ft
I (Desulfobacterota) F-FE B F R E (P<0.05); @K E, GOS+iE HCA A TXF
M4, BB EE ¢ UCG00S J& (g UCG005), HEH ¢ UCG002 J& (g UCG002).
PIATH )8 (g_Muribaculaceae_unclassified) 8 B ¥KE NK44214 J& (g NK4A4214group) Fl
J B BK B )8 ( Ruminococcus ) F & & #F &£/ (P<0.05) MK B2 E B _XPBI014 J&
(LachnospiraceaeXPB1014_group) F-FEMREEHEm (P<0.01), TMHEEEKEJE (Streptococcus)
FEEFERIC (P<0.05). )5 7d, #ET1KF L, GOS+m HCA HAHE T XA, £F#
FERETT (Planctomycetota) FJERFEHE (P<0.05). fEJE/KF F, GOS+HCA HAHHK
TR, BEE B MAR AT B UCG-014 K45y 2K)8 (Clostridia UCG-014_unclassified)
FRERFERK (P<0.05). &S, ARABCE IR DM SR ZUB AR IRV B A ) T2 i B 2
kAR, R P S B i A ORI 2B, AT T R D R P B R AR IR B R AL
BRI RREINE: IRVTER: BRI BHHTERE: WiE B

HEUH: HEARRFIEEXIEOH K RIEIE S E SSCRFHH (U20A2054); M4 BRHBES (20213130318)
PEE TS : REE(1998-), 53, BtIMARK N, WLt Fi 2k, I EhE 7= 5 1aDRHE 78« F41: 13201345077, E-mail:yuzun1224@163.com

MEMEIEE: WWES, #R, WLASW, E-mail: fzyongdd@163.com
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6468 fiBE i T 4E B REK R B DU E R M EALBEXT BT A 38 £ K itk
RE~ RS e £ BRI 5 M

PO, 22108, AT+
Cop AL AR 2 BRI AT, RS B AE Y BOR B sSie %, JE5T 100081)

FAE: I B TEER TR b A 0 e B e 4E R REK AR Y (Hydrolyzed of Kluyveromyces
fragilis, HK) XWighfrag A= K rEre . BEVS RAiE (BRI R, 2 48 AT HK S RBE R
AEFEEA ORG240 Sk 28 HEd“Ftx (Kx k) "Bidhfi 5 (8.87+0.22 kg),
RAEREBEHL >y 6 AN KA 2x3 ZRIZ B, EATEME (+. ) KM T B
T (NC). NCHiAEZE (PC) MINC+10 g/kg HK (HKD XfBrnfrag A Kk ag . 1815 2.
M EMRE ) WTETESM GBI E LS. WGy 42d. 455 %H]: HK 5
PC HfEAFRE AR KIERE . IRV R MGIE MR m 2 &M ER (P>0.05). 5 NCAML,
HK 41532 = Wi i1 4% 42 d KE(BW).28~42 d fi1 0~42 d “F#4 HIME(ADG)(P < 0.05),
PEAIC 0~14 d JEVS % (P <0.05), fEmbidifr it S Al (CAT) A5 ik iy
(SOD) JEME. EFREE A (IgA) FMEEREH G (1gG) KE. THF M CAT F%H
T E2 MISEHF (Nrf-2) mRNA Rik. WTEGRIZERE A A GIgA) & (P<0.05), &K
MHFEH =1 (MDA KRR HEE A3 6 (IL-6) mRNA F£ik (P<0.05), LA
T i b s TR IR Ak Fa b (VIC) (P<0.05). SEEME AL, Sbe BERE
Wri47 % 14 d BW. 0~14 d fl1 28~42 d ADG Fll 0~14 d HEFERIL (G:F) (P<0.05), F#{&
Wrih A aE 0~14 d IEIE 2 (P<0.05), MBI CAT i IgA IRE (P<0.05),
AR BB LA A 2-18 (JL-18) mRNA Fik (P<0.05), HEE W5 e 5§t
PEARAT FH AN F 1 (P<0.05), THEAFHAARAIN HK (HK-) 58 0EX A (NCH
M, TEAEKMERE. MRPUANM BTG, METR SR L REEER (P>
0.05). B4k, Widhiris = R IL-6 mRNA FiEBA BEMEIERR (P<0.05). 25 EAT
I, AR R I HK AT W AT B SR A R e B Th AR, BRI TE SR RN, o I
SULAFI g IE B R IhRe, HEmsem W 2L KR PR RARIE . F A4 TR, HK 78
W A7 A = vh B B AR AR 2R A AR I
Kb MRt S YEREEE, BERIKARYD: WTWUAFAE . ARKVERE: T R

HETH: Ay A 2 PRI BE BT AR 5 25 5 (1610382021012); [ 5 5 s BF A& 51 “BURE 1] [ bR R G138 A 15 8 8
L5 (2018YFEO0111800)

PRI BBt (1997-), B, HHEAMA, BLFFRE, NSRBI SE 7R, FH: 18943332010 E-mai:
yeg.ycg@foxmail.com

TOEIEE: R, BIPARR, AR, E-mail: jiangxianren@caas.cn.
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6470 T8 E-tE VA EAE A B T AMEE A Bt H AR Wi 54 S8 it
VR EAgvi]

WU 1,4, FJatd 1, FC0HE 1,2, V3, R9E 3, FERE 14%, HIER 1,24%, (1% 1,2,*
LA ER B A A AR ST FT, Kvb 410125, 2. WIFGIIVE R4 mRl 2%, Kb 4100814; 3.

R RS AE ARG RAT, Kb 410100; 4.9 ERBE A FIACKRA R 245, LI 100049)

WE. AWFFEL # | %A (paraquat, PQ) i ST FFIRGAL AL, HRT b R R e H
Jik (glutathione, GSH) X AT 4545 FREENLA] . EHL 28 HIRWI 04754 (9.52+0.20kg) 35 H,
BEMLS A S 4, S SE 4, XHIR4L (CON) Al PQ ZHMHMEJLRE H AR, GSH AbEE4 4>
PR WA SRR HR A D 0.01% GSH (LGSH)- 0.03% GSH (MGSH) 1 0.06% GSH (HGSH)
FAREE H AR . 7E58 28, 30 Fl 32 KXF PQ Al GSH AL 4141 3% I i v 5 8 mg/kg 7R H ) PQ,
CON 4IyEM B K. 45RKW]: 1) PQ W #a, ¥ IMis ALT. AST. LDH A NH;
KFRET S (P<0.05), FFATLH LR MR TE A KA BB AE, SEEREAR T IR 2k
WECEF ATP & (P<0.05), #h78 GSH AEfS LM PQ SR MEHfi. 20 %8 GSH &
FAe e 7 ILE AT GSH. GSH/GSSG 7K, REEFEILT GSSG /KT (P<0.05), JFR# b
W 1 GPX1.GPX4 F1 MnSOD 1) mRNA FiL7KT(P<0.05), ftf&m 1 Hrafbfe /1.3)%h % GSH
B 7 MR T 4AJfl CD4 A1 CD8 "I R Eb i, BE 4R s e skt e A MFt R 7 (IL-10)
K (P<0.05), BFHFBFARKAERT (IL-18. IL-12 A1 IFN-y) K/ 5IEFEEIE (P<0.05),
e VAP R TI. 4) %78 GSH T 74 e B S ki 5248 (constitutive androstane
receptor, CAR) 15 T AH LR R, (H FIAFAE CAR FIRLEEE X /& (retinol X receptor a,
RXRa) BEERIRIE (P<0.05) LI HUBERR B 1 I 46 1 25 E o ( AMP-activated protein
kinase, AMPKa) B§R2AL, W FIHFFEILHFRIE, M RETAMRBRER . 5 it
GSH )% T PQ % S HIMAEYIBEZ BEME R LA Ak, B35 I miE 25 £ W UCG 002
Christensenellaceae R 7 group- Prevotellaceae NK3B31 group. Prevotella. Oscillospira
unclassified UCG 010 1F-E (P<0.05). LRI, 7EAFH G AL, A M GSH it
WE E AR, AR GSH MG, WUEIIE CAR/AMPK s, $2 &
WANGLR B ST, RAERR B - TR )-SR, AT C58 T JOE 98 RE AL i B
K@i GSH, WHE-GEYRE-FEA, R0, RAE, CAR, A%

Fe T « WK B ARG T H (32172755,32130099) ; WiH 5 4474 11K (2020RC3052): 1w 44 = K 1K (2022NK 2023 )5
JUVEE SR TFRIBUE  (20221JA130333)

fE& i WA (1998—), 5, WEEMHA, MLHad, mERSEER 2 L. FH: 15580094925 E-mail:
dwyyxx2020@163.com

HEEEE: F%ZE, B R, E-mail: tli@isa.ac.en; ENiE, W55, Email: yinyulong@isa.ac.cn; {235, #4%, E-mail:

heliuqin@hunnu.edu.cn.
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6475 Fecal microbiota transplantation: Lactobacillus potentially is a

key genus for treating colitis

Chengzeng Luo 1,2, Ying Chen 1, Zhaohan Zhan 1, Ruging Zhong 1, Zirong Wang 2, Liang Chen 1*, Hongfu
Zhang 1

(1 State Key Laboratory of Animal Nutrition, Institute of Animal Science, Chinese Academy of Agricultural

Sciences, Beijing 100193; 2 College of Animal Science, Xinjiang Agricultural University, Urumqi 830011)%
Abstract: The crucial technology of the piglet's early weaning has always been a research hotspot.
Controlling early intestinal inflammation is a major challenge in managing post-weaning gut
disorders in piglets. We compared the stool microbiomes and diarrhea of Mashen piglets (MS) and
Duroc x Landrace X Yorkshire piglets (DLY) under the same feeding and environmental
conditions. The result showed that the diarrhea incidence and diarrhea index of MS were
significantly lower than DLY (P < 0.05). Sequencing of the 16S rRNA gene revealed that the
relative abundance of Lactobacillus was significantly higher in fecal of MS than that in DLY (P <
0.05). Therefore, we transplanted the fecal microbiota of two breeds healthy piglets into the
DSS-induced colitis mice receptor and found the core transferable microbiota can treat colitis.
After the fecal microbiota transplantation (FMT) tests, as expected, compared with the DSS group,
FMT administration alleviated DSS-induced colitis, as evidenced by the markedly reduced disease
activity index score (P < 0.05), decreased body weight loss (P < 0.05), and relieved colon
shortening (P < 0.05), especially in Mashen piglet group. Histological analysis further showed
obvious attenuation of inflammatory cell infiltration and mucosal damage and overall histology
score in the colon in response to gavage with filtrate of Mashen piglets (P < 0.05). The colonic
levels of ZO-1 and Occludin were significantly elevated by oral filtrate of Mashen piglets (P <
0.05). 16S rRNA analysis showed that microbial composition in fecal of mice markedly shifted
toward that observed in piglets. Transferring fecal microbiota from MS piglets into the mice
recipients significantly enriched the relative abundance of Lactobacillus in fecal of mice (P <
0.05). These results provide evidence of the transferability of a core set of bacterial strains that
potential correlation with clinical efficacy of FMT for colitis.

Key words: piglets; colonic inflammation; fecal microbiota transplantation; Lactobacillus

*® & TiH: This work was supported by National Natural Science Foundation of China (U22A20515) and Agricultural Science and
Technology Innovation Program (CAAS-ZDRW202006-02, ASTIPIASO07).

S BRI (1994—>, 5F, WM A, BEarsid, NFEEEFRSHEBIIR. FH: 18646335820 E-mail:
chengzengluo@163.com

MEMEVEE: PR, WFA S, E-mail: chenliang01@caas.cn
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6476 B WX W YA HE BB AR Y &SRB IR

KEH 1,2, FiE 1,2, EHEE 1,2%

LI AN K 2SR AR R 2B, RS 410128; 278 L sEEG =, Wim 410128)

FE: A0 B TERTIT 3 MR S X DR 40 % o i 2 B AR A T B2 32T ARk
AR TE SR 8 T I A A K R VRS VR FE S BB 5 21 HR K < K 02432 (1
N A7 18 Sk, BENL A3 A (Bl 6 NEE, MAET 1) XHAREMR 7 mL A3
K AVEBOEHEE R 7 mL 1 mg/mL RAPACTH A ), HIEINHIZHFE MR 7 mL 10 mg/mL CQ
CEMED, 50 B E) B R ER— R, I HAN 14 do 5 RKRM: 1D B WEHE 4R Z AR T
PP H I P FER B AR S (P<0.05); 1T B MR 4 2 25 5w 1 el
33 0 R BRI L R (P<0.05). 2) 16S rRNA JIFZ5HE W, 15 W B0E s
PONEI 7R X 7/IVE £ i/ W3- IR SRS 18 eEp K IE I BORTE 3 153 i 7E p Gk /VE = 4]
(P<0.05); P2 FEHE 7317 285 SR 2 B B Wi 6L 1] W T A 0 4 R 5 A 2L 2 T A A 3 22 S
(P<0.05), fEZHWAEMA b, SR AHA AR EZER (P<0.05). 3) ZRiM4E
WMEsRoRY, ERE/AKVE, SXRAML, BWBuEHEERS 7 REBMAEYTh
Actinomyces M Oceanobacillus [ 7F-JEMEE T EY) T Psedoalteromonas 1 F- . (P<0.05),
B E AL T [ g i A W B Unidentified Clostridiales ) F B i 45 i #0044
Unidentified_Prevotellacea. Terrisporobacter Butyicicoccus. Parabacteroides. Oscillibacter
Papillibater 11 =F £ (P<0.05); H Wk 4 & E 52 & 7 B 5 E %+ Dialister 1
Oceanobacillus {17 R &5 LW Roseburia INZFJE (P<0.05), ST 45t
H Porphyromonas- Unidentified_Lachnospiraceae , Akkermansia Butyicicoccus  Parabacteroides
Oscillibacter. Papillibater [JEFE (P<0.05). 4) Q4222 AR o5 R £, S5xt
HRALAHEL, B WORE AL R % R T AR AT . SEMERBAI IR, B3
BV T RRBURZEAG 7 TR (P<0.05);  EMEHIHIH R E N R TA VIR KHATEY . AL
EAEMAZEN SR, 2% LRATREMERES 7. SEMSEEINEDNE &
(P<0.05). 5) KEGG Lhht & L e R, A RBos 40t s 5 3 B AR AE 1 O AR
i CEFURERE, R ABC Hig MR INAE A b, BG4 B
REH RS . HIhBEAR AR RPN E R A SR b, 6) ERMAEM S ER

REE&WH: BXARRBHESTE (32072745
EH s BEFR (1996—), L, WIFGMRIM N, 04, SR 04748 3 fid e 22 78 72 40 7L . FH1: 15673138404 E-mail:
869142491 @qq.com

EEEE: HE%, #d%, E-mailbietan@hunau.edu.cn
58



ARV IAH KA 7 W 65 SRR T 5 (Bl fig AN 235 i 22 5l 0 5 22 T R R A P M AN I oA Qs 7= 420
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6480 M5 Wk Z. BRANST Wi 47 38 AL Kt B R iE K & FIR2

Mraaik, it EI, ERk, Mlikr
CH R IIYE RS A Rba b shE If 5 NI RESCR =, #IR 410081)

FE: A5 B RO T SRR W WA AR K R Sl K IR . IR BRI 21
WA K KT 47 4 24 3k (6.58+0.15 kg), MMl A 3 H (BH SAER, HNMEE 1 H):
ot B A AR MR L R AR, RIG 4LARIE A3 BRI 120 T 240 mg/kg MWk Z R AN IR IR AR, 1%
28 d, FFE A RS B SR IR LE N W L BRART i R AR . SRR D
TR 120 me/kg Wl Wk ZRRAN FT 32 o 4 1135 H 3 R RLEE A % (P<0.05) . 2) TRz
1 240 mg/kg WMk 2 BN E HE = 1 45 T A E B BE pH B (P<0.05) . 3)FAFR AN 120 mg/kg
A 240 mg/kg MMk LRRANIY B E IR T WM R AR R IRIR BN E FE L (P<0.05); W
B 120 mg/kg W1Wk LN R E RGN 1 /N AR & (P<0.05). 4) TAREAIN 240 mg/kg (1)
M5 L RAN R i = 7 B (P<0.001). KA AT (P=0.005). HLAK7> (P<0.001) F1E
feft (P<0.001) HURMEAEE. 5O FrA I IOV 2 B AN I 906 i /B g TR BE 35
To S, (EARHGA N 120 1 240 me/kg 1M1k 2 B B AE o2& 1 0+ — F W (K B g VR 2
(P<0.05); ¥ 240 mg/kg MWk 2 FRAA R ZE N T =SB MAETEE (P<0.05). 6) TR
11 240 mg/kg M5k LR E 2 FEAR T AFHE S IR TE N 70 b 4E . (P=0.002) ARG 53 MR 40
(P<0.05) [#E: ¥ 120 A1 240 mg/kg Ml ZBRAAY e i & B9 AT 4% = i v Ki67 BH 1
Y HE (P<0.001). 7) FAARANIN 120 F1 240 mg/kg "5k 2, B2 N 1Y) 5 35 PR ARAT- 38 =5 i 1
BEROIETE (P<0.05). 8) e FIAAMIERES BRI HFUAIL, 0.5 A1 2 uM M|k LB AN &2 2%
PRE T3 RIEBRE IR (P<0.001), 2 uM WL Z AL B0 T 46 4 KA
SR ZEEL (P<0.05). BRI, TAFRER N 120 A1 240 mg/kg M| Wk £ FR4N FT 50 I 0 A7 4
(A KRR, I BR85S T 00 A7 0 A5 25 R A i b B R A o

REEE: WV RAE. WirE, AERKMER WERE

FEWH: ExERREESTH (32130099)
RN BRI (1999—), %, LEHEM A, BELFRAE, NFaWERS@FBEFRMEI L. FH: 15123320481 E-mail:
3165875815@qg.com

MEMEVESE: W, #9%, E-mail: yhs@hunnu.edu.cn
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6483 F T T4 AT i) S B PRL IR 37 A7 i 1B e R AL B 7F 7

JEYERE, RS, MU, EBR, mEL, o, EEe
CHERIAO R BVRIEERE, TRAT M, 510642)

TE: AR R B TR T DA LR TS A A B R R, SR B R AE S Thg, i TN
PRI A B 734 AT RS ) ThReVE A, &l b e S5 M TR B 2 T ASHIE 7 i 4R
o AR e U 2 75 T LA 54 7 0 R P i P AT LR . AR IR IR R 28 Hl =02k
174 24 S, BENLI T BEZEAN R I AR RHAL AT 28 R IR A 77 12056, JT 1) 0 HEE 2 P PR il 1T AR
[e B P R T TR AR 6% A B At FRRAE A R DL 0 R . iRIG S5 RS, 1P T4
RN SRR Th R e Bk, RIS 49 B9 S W K g AT =4 RE 3%, Rl = i 4 2 R0 i ¢
a5 B FE S Wnt/B-catenin (5 5484k, G5 R EIR: 1D HXTREAAH L, TR A ) 2 1 o
AR ERL R Ry BT ACRE T, SRR AR, PRARFERIE EEL (P<0.05); 2) HXIH
AR, PN R B AT R E R, R NERE (P<0.05): 3) SXTRA
FEL, AW AR 2 b R A4 2 i 9 I e BELO % SR B (1 (ZO-1. Oceludin A
Cludinl) FJFRIE (P<0.05); 4) SxFHRALALL, fAmM A BEia k] DASG A48 25 i o i 1
YHHIFRE Lars A1 Olfm4 . BFEAH bR & PCNA . b 40 br & KRT20. W die4i o br & Villin.
W IRAEARE LYZ #RR4EARE MUC2 Al N 7- i 4H b 5 CGA IFRIA S, | -5
& Cleaved Caspase3 [k (P<0.05); 5) H5XTMEAHMLL, KEFERH AT 2l H 4 b
Wht/p-catenin 15 5 348 1)fi (FZD7. Active p-catenin. P-catenin. TCF4 Fl1 c-Myc) I
KR ESE R (P<0.05); 6) SXTHRAAAALL, K EEIRIEHH 7 18 45 1 0 H TE AR 4 1 e
71, HZEHEH LerS. PCNA. KRT20 FlB-catenin & [ RIEEEH (P<0.05). LikgiR
RW, R EEDRRE IR BT 2 I 4L 2 Wint/B-catenin {7 55 5, EEE T4 MUEHE 4 4k
R R ImTE R, $mfr s A Kt Re.

KRB RIFURL A7 B BIETH: Wnt/B-catenin {55

FHEWH: BRTH T TR o020 CREERD (R34 Wi (@ BEYLEIE 70 (h20220981)
fEH I/ B RE (2000—), 53, WIRAM N, BmriAd, W IGIE T-40 0 dris g ) Jog F2 R 9T . FHL: 15716489936
E-mail: 182418951 @qq.com

MEMEEE: FEE, FRA, M40, E-mail: xqwang@scau.edu.cn
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6492 L H R otk s ek ER A S AL BT R AR KRR . BT SLBK
FARBITHEE R T2 M

ARE L, &KFFRILL, EFEL 7 R, BER2, S6%E3, TRk 1*
(1. R ELN RSB, ShE R E R E A=, JEa, 100193; 2. fEEAM KR

BE, #EH, 350028; 3. HXAVMNE:TREBOHAERAF, &M, 2130000

TE: W E], BT BP0 LIRS A K2 BRI 0 o Mt vk e,
fETFK PQQ, Ay W It Ui A B A I . PQQ s — T R AR P8 AL 71, TT LI 7 Wy
PR B EAE IR N 7, SR mIE R, BAMERIriRe. AEr (ZnO) JefF Rkl
s F BTG, RS SR AT B TR A S50, SRMRIETS o AT 7T 5 1E FLBOAS it i vz ik
B (PQQ) FIEMEr (ZnO) AR AEKERE . IEVSIRE. B IRV R %
PUAAEE ST, 10 TR IR . 4 28 KITITHE (n=108) AN =AAbHE4. fang
LG HARIME (CTRL 44D, TR HARES N 3.0 mg/ kg PQQ 4% (PQQ 41D, Fifanlk
fili AR 1,600 mg/ kg ZnO {5 . RI AL AT A EACR & &, I IE s o, ik
B3 14d A 28d SR, WOERISE. FERT 14 K, BRI N PQQ A1 ZnO 1Y) H AR AT
PR LLFIEYS (P<0.05). 5 CTRL AL, PQQ HWi#iff4% 15~28 H T4 H 1 & 14
B (P<0.05). 5 CTRL 4LAHEL, FEMEZIN PQQ M1 ZnO HIHAR, $-& TAF &R T4 |
AN HARWT . SRe. A4, BRIEDE SR P BRI A 4 R ATH AL (P <0.05),
5 CTRL AAHEL, PQQ A1 ZNO ZH4% L3¢ i A R BEFEAR (P < 0.05). HRIEFlb H ph i
JRAS 28 SR, PQQ 2 M 35 o I A7 Vi A2 7 O AP 9 8 3 ik PR AR X IRk BE L CTRL AHLFEAIR (P <
0.05), ZNO 41 CGRP %% CTRL &M (P <0.05). MRIEHLQBIAHLE R, SXHBAM
b, PQQ MhN T 3-H4AIE-4-EmBkER (P<0.05). WRIEEAZEIM, TFIRE G, THTE
FA3-H LA RTE PQQ A KIA il (P<0.05). 5 CTRL MLk, PQQ 4t
FMOZHR - TEREE T (P<0.05. BRItz PQQ 4RI ZNO HrEEKIERE . E IR
FHEA A BUEAGRE IR UK TG B2 5. B2, PQQ W LA m Mg
AKIERE . E TRV R . PUEACRE SRR T RE, HOO TR R AE KB S
ZnO KA. X FL A PQQ 1 LA N7 N2 F T Wr @ A el ek S 41k 173 ¥ AL JE i«
BRI WIWHAFRE, MEeEREMRER, AR, ARKERE, AR

REWH: BXERBEEETE (32072772 1 31672459)
fEHERINARE (1998-), 2%, WA, B4, BT mAshE 7t 5B R . E-mail: scyshichenyu@163.com F
Hl: 156 0099 0536

HEWEE: FROE, #d%, E-mail: wangfl@cau.edu.cn
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6497 p-hydroxybutyrate administration improves liver injury and

metabolic abnormality in PGR piglets

Chengming Wang, Nan Wang, Yuankun Deng, Andong Zha, Junyao Li, Bie Tan, Ming Qi*, Yulong Yin*
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan, 410128, China; 2.

Yuelushan Laboratory, Hunan, 410128, China) 32

Abstract: Abnormal hepatic energy metabolism limits the growth and development of piglets. We
hypothesized that B-hydroxybutyrate (BHB) might improve the growth performance of piglets by
maintaining hepatic caloric homeostasis. A total of 30 litters of newborn piglets were tracked, and
30 postnatal (PGR) piglets and 40 healthy piglets were selected to treat with normal saline with or
without BHB (25mg/kg/ days) at 7-d-old. At the age of 42 days, 8 piglets in each group were
sacrificed, and serum and liver were collected. Compared with the healthy-control group piglets,
PGR piglets showed lower body weight (BW) and liver weight (P < 0.05), and exhibited liver
injury and higher inflammatory response. The contents of serum and hepatic BHB were lower (P
< 0.05), and gene expression related to hepatic ketone body production were down-regulated in
PGR piglets (P < 0.05). While BHB treatment increased BW and serum BHB levels, but
decreased hepatic BHB levels in PGR piglets (P < 0.05). BHB alleviated the liver injury by
inhibiting the apoptosis and inflammation in liver of PGR piglets (P < 0.05). Compared with the
control group, liver glycogen content and serum triglyceride level of PGR piglets were increased
(P <0.05), liver gluconeogenesis gene and lipogenesis gene expression were increased (P < 0.05),
and liver NAD" level was decreased (P < 0.05). BHB supplementation increased the ATP levels in
serum and liver (P < 0.05), whereas decreased the serum glucose, cholesterol, triglyceride and
high-density lipoprotein cholesterol levels and glucose and lipid metabolism in liver of PGR
piglets (P < 0.05). Therefore, BHB treatment might alleviate the liver injury and inflammation,
and improve hepatic energy metabolism by regulating glucose and lipid metabolism, thereby
improving the growth performance of PGR piglets.

Keywords: B-hydroxybutyrate, Liver injury, Lipid, Postnatal growth retardation, Piglets

HETH: ExERBEELSTIH (U20A2054, U22A20510, 32072745, 32102571, 32130099)
e B4 (1997, T, mmAREA, BEHRE, &8, Fhl: 18206959121 E-mail: 412438716@qq.com
SEEES: TS, #0%, E-mail: jingwang023@hunau.edu.cn; W, ##%, E-mail: bietan@hunau.edu.cn
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6525 AN A i Fh T PO AF 3B AR S AR AE K H T R G LB 5T

AR 1,2, FEMEE 12, TR, XVEL, KIE 1,2, FLAE 1,2%
(1. HpEBEBE TR RN AE SR, shE AR SRR & B ARG =, W Kb 410125,

2. HEBMEER RS, IACRIR A, dE5 100039)

WE: FRENEKKE MG HRIBAEFRAKCFA I, 5. BRI Wy RS
R E UM, RS EREA KR T (GFs) ZREsIME KR EoCEEER, LR EE
BN FA KT R . B8 R4 K RS0 IGFs. IGF /& (IGF-Rs) Fl IGF
it EH (IGFBPs) Hii. AHIFTE (LW PIRT )5 =4 &M 4% IGFs. IGF-Rs Al IGFBPs
WFEERIZFRIEI 22 57 o IR IR 5 P A7 O (1 R VR R | WA BB ALV S g8 %
10 5, 1~21 HEAFE RAARREEFL, 21 H S5 MR R H AR . 20900 21 #1024 Hke (i
WiJE 3 RO WSS P 1 Sk B PRI E A, AR 10 Sk, ATREECR ML, £
MM IGFs A1 IGFBPs [ KEH. + 30, . Blm. BT B, By
REIURES, AR, M4 IGFs. IGF-Rs 1 IGFBPs fJ3& R FRIA K. 4553
FW: 1) 21 HESHRIEBE ML IGFBP-3 /K12 2 & T A B FIAL & e (P<0.05),
TR EAE RO S R IGF-1 FORFRE R IGF-1R MR RE & T B IGF-1 1%
KT BFRTALE T (P<0.05); 2) 7624 Hik, WhiEEHE S IGF-1 MRIEKT 5%
= TS B AR 5o (P<0.05), Bk U5 S8 FIINIAT B T IE i IGF-1R (RIEK T 3%
T B IGFBP-3 UL RS IGFBP-4 HIFRIA/KT RFER THIE M (P<0.05): 3) I
YRR R T A FE AL BRIEAR S R IGF-1 MRIEKFE (P<0.05), R3F -
W 7 ALI% 8% B o IGFBP-3. FFHEH IGFBP-4. [8lfifHh IGFBP-5 LA % b IGFBP-6 {14
IBIK (P<0.05); 4) MRS MR, MKH IGFBP-2 1 IGFBP-5 /K- 53 )4 B
RO, L8 B, ARSFE IGF REMALRIXEAAEREER, P B
WK B IGFBPs 315 T, IGFBPs X&' E A B BAAMHER: AR &M IGF &
G ¥R A0 W7 4 ISL P i LA AE 225 22 5, W 0@ I R IGF-1 I FRIBIEE T A8 1
KR E o KNG W 3 RO A7 AR K AR S it T 2%

KB M7 R R EMEKRE T, 2 SEEA: WREK

BEHTH: HRERRFESRX O RERASESESTH (U20A2056)

SIRMER : FLEEUE (1974-), WRFC 0L, L5 AR W, EZNF B E ZhYE R 5T, HiE: 13875897169; E-mail: nnkxf@isa.ac.cn.
fEEfA: S (1995-), L, WME#H 2 N, WMEotsiE, NHWEFSER BT, ik 18437958239; E-mail:
18437958239@163.com.
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6532 AN [F dn P REY IR ACUHAAE & B AR A K LB 5T

Tl 1,2, B 1, THRE 1, FBEHEE 1,2, X2, FLIFE 1,2%
(1. HpEBEBE TR RN AE SR, shE AR SRR & B ARG =, W Kb 410125,

2. RAbRM KZ, AdrklEebt, BBV WBI/REE 150036) 34,

WE: R (BAs) fEAREEIET 1, HARBIACTR TR 2 W i A KR E
FORLAAgE A B BRI RENE, SR H A0 AN RS (5] SRR RV R ARG 19 22 57 o ARHIF 9 B A
U [ AR BT BR IAR Y 22 5 . AALIR 38 4% (DR ). BRUEIRAE (TB &) AR B

(XB ) NI, /051 21 (WK, 24 F1 185 HESH & 52 Kb, AR 8 3k,
FI R LC-MS BiAR 5 BT ML AN G 1 9 250 PR BRI B, R R qPCR BEAR M2 FIE . =1
FOZE I B R AR AR DG R 1 B 7K. 25 RERH: 1D & H = AN SRR LR S I R
WJE AR I3 72 55 21 HIERHS, DR 413K 12-ketoLCA & 31K T I Al A i (P<0.05);
24 HiRRS, TB 413K HDCA W#IE BEMKT XB ¥ (P<0.05), HALTE XB J# ifil 3 H A6 I 2]
ACA; 185 HESH, XB JAIM ML G IHHRIK L R ZE (LT CAWREZRZE ST TB 5 (P<0.05).
2) 21 Hiem, XB &S5 N A UDCA WK 2 & & T HoAh dh Bl g (P<0.05), TB ¥4
WY THCA #Z 52 =T DR JE (P<0.05); 24 HESES, DR 3545 54+ alloLCA.
LCA. isoLCA. 12-ketoLCA. B-MCA Fl GLCA /& B Z KT HAR W F % (P<0.05), XB ¥4
ZEf N Y bate-CA W E R % H T DR #% (P<0.05); 185 HiAHF, DR &4 A &Y+
7-ketoLCA. CDCA. GHDCA. GCDCA Fl GCA ¥ B Z KT . alpha-MCA ¥ &% 5T
ot i A% (P<0.05). 3) 21 HikRy, DB JERTIES CYP741 A XB FERFIES CYPSBI 1%
B R m T TB A NE CYP2741 Fik KV B KT HAR S FAE (P<0.05), TB
XB [l b OSTRMFRIB /KT RE & T RS h TGRS Rk /KT 2K T DR &

(P<0.05); 24 HEKS, DR JEAFHEH MRP2. MRP3. BESP [f1315 /K &2 F 1 2 =1 i
H MRP2. MRP3 Rl FXR [3iE/KF 8 2w T HAR M A E (P<0.05), S5l FXR HI3RIEK
TR FLT XBJE (P<0.05); 7E 185 HERKS, TBJ#MHAEH CYP741 F&s i FXR (355
K RFE ST BT IBABP 1 TGRS (R 1K/ B F LT HAh i FlfE (P<0.05). £5% b
B, AFESMERARAAAE RS ZER, BARIDYIRTRE RS BRI fRmZER, H

RHWH: HREARFESBX QP R RIAREEEMGH (U20A2056)

fEF A Eil (1998-), 5, BRVGEHEN, RLAFFCA, MR MmIEM AR Mg s, ik 18291510717; E-mail:
1584112180@qqg.com.
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65


mailto:1584112180@qq.com
mailto:nnkxf@isa.ac.cn

XA RV R AR R () B RS T RE LA 1B B . 5 DR JEAHEL, WHFLI XB A1 TB F& AR R
BB BUR, T E IR R E s Wi XB A TB IR IEY TR & RRE M s, 1 2 R
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6533 =™l A TR DT AR IS AU B EL OB 5T

FAE12, BUE L, THREB 1, EHE 1,3, WE% 2, FLEeE 1
(1. HpEBEBE TR RN AE SR, shE AR SRR & B ARG =, W Kb 410125,
2. WIR AR, SRR R, WM& S LA R L, WM K7 410128

P ARG B IER FUAN R H S = A SR 520 23 rh o YR B IR R /K7 (1 22 5 S L AE
T, OAMRREIRIE 7 SRR I BT R AR KR . (MPRES TR 48T 21 (BT R0,
24 F1 185 HELMHUALIG 7o s . WIAS BIE BRI SESE % 10 3k, BEREREH. + k. &
W e JHERE S B AN R S 42, R 90t € & PCR HR 7341 & 41214 pBD-2. pBD-3.
PR-39. PG-1 fll PAMP-37 R K [JRIE K. G5 RKH: (1) 21 HESKS, Mk B %44
(Zfakk4h) o pBD-2 [FRIEK T EZ ML THIE TG (P<0.05), ZSHg FEAT. B MEAT AT
1 PR-39 Fl PG-1 {315 /K 2 K TALIS s Bk U B A% (P<0.05), THE . T Z=fa/mf
JRLIEH PAMP-37 )35/ B3 @ TALIE wfd (P<0.05). (2) 24 HEEK, WAk B B
FEAE A pBD-2 LA K 5 H PAMP-37 [1335 /K- 58 25 T AR AR pBD-3 LA K B A1 AT
1 PG-1 FIRIEKTBE S THIETHE (P<0.05), + i MEG+ PR-39 fFRIEKT &
F i TALE T ABR IR B (P<0.05). (3) 185 HESHS, WA A% B . [ g AT+ pBD-2,
i pBD-3, AFMEFIEIZ H PR-39, PAK 48l R A0 E H PAMP-37 [R5 7K
WEEmTHIETE (P<0.05); B PG-1 IRIE KT 825 T A1 7 3% bk I 2 %
(P<0.05). (4) [ HE RGN, A s Bt pBD-2 PL A+ —f& /i PAMP-37 K]
RILKTFETRES, B, SHAEETS PG-1 UL E . FFAEM S I PAMP-37 (3£ IAK
2 EFHES AR AR E IR T pBD-2 [ FRIA KT 2 Y, R
J¥ A0 H pBD-3 Al PR-39 HER A /KT 256 TG & %, -+ =48 A gt PG-1 M
PAMP-37 I35 /K- 5 56 5 FH& % il S Bl A0 U pBD-2 LU A PG-1 11
FIEACFE ETHES, B, 248 =M NES pBD-3 LUK B I+ PAMP-37 1)
TRV EETHEREES . 2 ETiR, 21 HESWA BP0 K 208 7K PR TR ve 5% A
BRUESRAE, 24 HERWART RS 5L SO i IR BE R 1 287K P HelT, 185 H I = iRl it
TR DR (R 2 K S AT s B L RE PRI 3G N, AT R ARk U BB e B IO 2 ik 7Kk 1 2 58 7
JE Ry, AL SO BRI T
RG] BRURESE: WA RAE. RigesEs BUBEIK: FEEERA: BRI

HOHWH . Ex BRR ST XA KBRS EATH (U20A2056)
fEfai e M (2000-), F, WABRBA, W-EFCE, NFIBIE RS G REII, i 13562397715; E-mail:
1519199817@gqg.com,
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6535 Effects of Palygorskite clay adsorbed nano zinc oxide on the
composition of the microorganisms in the intestine of the weaning

piglets

Changwei Zhang, Junzhou Mao, Hongrong Wang, Li Dong, Lihuai Yu *
(College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu province 215009, People’s

Republic of China)

Abstract: This study was to investigate the effects of PNZ supplementation on intestinal
microbial barrier function of weaned pigs. A total of 210 21-day-old piglets with similar body
weight were randomly allocated into 7 groups: control group (CON), antibiotic group (ANT), ZnO
group (Z0O), nano-ZnO group (NZO) and low, middle and high PNZ groups (LPNZ, MPNZ,
HPNZ). The seven groups were fed with control diets supplemented with antibiotics, 3,000 mg/kg
Zn0O, 800 mg/kg nano-Zn0,700,1 000,1 300 mg/kg PNZ, respectively. The results showed that the
number of OTUs in the jejunum, ileum and colon increased in PNZ (P<0.05). In the jejunum and
ileum, the a diversity of the flora in the PNZ increased. In the colon, compared with the CON and
LPNZ, the a diversity of the colonic flora in the ANT increased (P<0.05). In the jejunum, the
Firmicutes of ANT was increased, and Fusobacteria of MPNZ was decreased (P<0.05). In the
ileum, Bacteroidetes, Tenericutes and Actinobacteria in the HPNZ were higher than other
treatment (P<0.05). In the colon, Fusobacteria and Tenericutes in the PNZ was lower than NZO
(P<0.05). In the jejunum, Lactobacillus in the CON and ANT was increased, and Clostridium and
Faecalibacterium was decreased (P<0.05). In the ileum, compared with the ZO, the Clostridium in
the PNZ was increased, and Escherichia-Shigella was decreased (P<0.05). In conclusion, the
addition of PNZ in the diet of weaned piglets could protect the development of intestinal mucosa
and the stability of flora, so as to reduce the weaning pressure and reduce the diarrhea of weaned
piglets.

KEYWORDS: Palygorskite clay adsorbed nano zinc oxide; intestinal microbial barrier; weaned

piglets
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6539 Construction of immune stress model of weaned piglets by

Salmonella challenging

Changwei Zhang, Haoyang Yuan, Jun Liu, Hongrong Wang, Lihuai, Yu Li Dong, *
(College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu province 215009, People’s
Republic of China)

Abstract: Establishing animal intestinal inflammation model plays an important role in the study
of the mechanisms and its nutritional regulation of intestinal inflammatory diseases. Currently,
lipopolysaccharide (LPS) was mostly used to construct acute immune stress models. However,
LPS cannot fully simulate the bacteria-induced immune response in pig production. This
experiment was to study the immune stress model of piglets simulated by salmonella enterica (SE)
infection. Forty 28-day-old piglets were selected and randomly divided into 5 groups: control
group (CTR), lipopolysaccharide group (LPS), low-dose SE group (LSE), medium-dose SE group
(MSE) and high-dose SE group (HSE). After 14 days, the CTR group was orally given saline, the
LPS group was intraperitoneally given 100ug/kg body weight (BW) LPS, and the SE group was
given orally 1x10° CFU, 2x10° CFU and 3x10° CFU SE, respectively. Rectal temperature was
measured and venous blood was collected at 4h, 8h, 12h, 24h and 36h after challenging, 6 pigs
from each group were randomly selected and slaughtered. The results showed that the rectal
temperature of weaned piglets increased at 8h after LPS or SE challenging (p<0.05), daily BW
gain was decreased in SE and LPS groups (p<0.05). The colon length of weaned piglets was
decreased in SE (p<0.05). The ratio of villus crypt (V/C) was reduced in jejunum (p<0.01) and
ileum (p<0.05) of HSE. The number of goblet cells in the villi and crypt was reduced in jejunum
and ileum of LPS and SE (p<0.05). The levels of IL-6, IL-8, IL-12 and TNF-a in the serum were
increased at 24h after challenging of MSE (p<0.05), the level of IL-1$ and TNF-a in the intestine
were increased (p<0.05). The number of CD3*CD4" T-lymphocytes were decreased in the of HSE
(»<0.05), and the ratio of CD4*/CD8" T-lymphocyte was significantly decreased at 24h after
challenging in the blood of MSE group. In conclusion, SE challenge decreased daily BW gain and
disrupted intestinal villus development in weaned piglets. The levels of pro-inflammatory
cytokines were increased and the levels of CD4*/CD8* T lymphocytes were decreased in intestinal
and serum of weaned piglets. Oral 2x10° CFU SE for 24h were recommended to construct
immune model of weaned piglets.

Keywords: salmonella; immune stress model; weaned piglets; lipopolysaccharide; intestine;

cytokines
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6540 ERB BRI WERIN AR R

&, mrAlpR, kBT,
BN KEGRESEARZBE, B 225009) ¥

TE: i KA BRI U TE T 0 R A b R A sty T H, ST S 2, A
AN TE S & B AL, XoF T 4 P A i L e 240 P R et P 8 A0 i DA ) e 42 BA B 3
B WEdkasE (10s) BRI R — TR R, A BIE e T4 AE AR A1 %
TERALAR R 83 -2K B4 M, IR DO T W i B R R b 5%, W] SR 3t ] T T
i TA M DhRE AN B b B R Ae s . i AR —4E (2D) M=4E (3D) JplERasm
M, 2D BRMMIE IR - HRAGMITE N EETB, (B FRENMAMNF, e FEELE
B, AEORERPIEREN. Bk, IRANRZFER-EEITIP R 3D R A%, LI
Gt R A A0 S RGN 2590 S Lo i SR B A A ) AR P e L B ia
TTEIRITT R PRI R AR BOWE FCRE TR SO Pl g R (0 T FRBL A AT 7L S BoR, B
TERAS B A PR R 285 i L BE R AR S B0 8 3 AR A RO 2L 21, 0 T el )
2y, RIS B A PEAR T SR 7 BT SO o AR B M B SR A 1 SORUR S
PifE iR, ERIR T MiESRas B AR AR SR SUB N ], B g TN R ImiE R s
IS5 IiE ISAs B A PR AR TE il T4 A B b Bz i s i i TR, BRI S 32
AT I YA P 5 2 B X T o T T 4 R i L g 4 S Ak AT AT I PSR ) TR % A
B BRINE, REEARNR T MPIR - AF NI T HANG T rE A ER
B,
Re#E: piERa e, BAME A B

35 FEET H 2022 FEIL IR E TF ARG S BUHTHHRITUE  (SICX22-1799); JrdbRHE L Hi——& A BHE H (2 5 B
(SZ-HAX202205)
fE& i WS, %, Wid, E-mail: xiaonanhaigiu@163.com

BEEE: EW, AIFEEE, BiEAESIW, E-mail: donglijiayou@126.com
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6545 B} B B AN 54 IUGR 3B %8B Ih e R E F2H DNA B
)2

MR, SiTAE#, Et, 7 EE, BEER, 55, T, e, RE, Bl
PNl K5, B, 6111300

TE.: mre BRI B A BOR W N, IR B A AR N LU N R B IR
(JUGR) RAFM LT, SBOLKIIIRT LT & . W% 5 PR TT IUGR piE % A2 DNA
HEA A S YR BEE b 78 PR (A R 75 il — B AR MHME IE TR TUGR A7 1536 5: F 41 DNA

AL, M IUGR A7 i AR KR B AR RE . K50 40 SR R vomiE B
@R LY WEOREEE, BENLA R R IR4L (COND FREGAl (MET, HE AL, BHEM
SEYREE — RIFIR AR A RIS HRE, B0, 0005 BT BERE E R & 1) — e, (74
25 HESWiy . AT BIYIFLAT %% 5 8 4 TUGR A NBW 1704 #E4T /8 S HURE . 1R &5
AR (1) G S PR A FE A S8 325 08 o R il FLIHT R B B R T 03 5 £ (P<0.05)),
A7 WG IAFHF  Wr WY EE RN B AR 59 A7 R AR 2 B 3 (P<0.10). (2) HAERS TUGR AF 44 L3 75
SR AN L2 BRI E 35 5 T NBW AP0, LRI 3T NBW A7 1f A A kR4
B AR B A W 2 S SRR . IR HER . R R REIKIE (P<0.05), SENM
WA IR HEIRIKEE (P=0.01). (3) HAR TUGR 14 [Fl iz iR IR & B Ve B2 = T
NBW 115, M7 I B AR S 25 B Dog AL A 2 i FUE G . RERERG IS 1E (P<<0.05); &35
BEARORT A A7 1l B B R S s P, SN Sl 2 R R S WA I 1 (P<<0.05).
(4) WEAHT I, Bk TUGR A48 112128 DNA CG A7 g~ 35 T B4 K IR T NBW
% (P=0.03); CON 1 MET 41)51X TUGR 155 [nl i 41 28 DNA H R Ak A7 75 ) &5 72 5
GO BT RIS K EYE R EREHE A LB, ¥ DNA FEE(b ST, T,
HIREE A IR P A E4SE; X dDNA J83h 7 H k2 B X35 (DMRs) &4
BT GO BRI, ¥R A RO E 72 AR E . AR, Wnt (55
W, TR B BFF S 37 DMRs 2112 (DMRGs), 3T HZ)T
ALK P T i BRI G 5 DMRGs. 25 BFTIR, B} S U HA DRV i FR B (kA B 8 5
FHAYERE, JFT AR s S AR TR L SR T T A BEE P TTR #E TUGR AFA8 A K
KE o TUGR FEEFLERIE S5 H DNA BRI ST G ¢, RRRE SR AR TA R o F R A
5 CC R AR AT T — B AR OGRS H: DNA FF A4S 0N AR i A a0 1 o428 s
R IUGR A KK E
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6547 Effects of dietary fiber on growth performance, nutrient

digestibility and intestinal health in different pig breeds

Jiahao Liu 1,2, Xiangfeng Kong 3,* , Jun He 1,2,
(1. Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu, Sichuan 611130, P. R. China; 2. Key
Laboratory of Animal Disease-resistant Nutrition, Chengdu, Sichuan 611130, P. R. China; 3. Institute of

Subtropical Agriculture, Chinese Academy of Sciences, Changsha, Hunan 410125, P. R. China) %,

Abstract: To explored the effect of dietary fiber on growth performance and intestinal health in
different pig breeds, forty Taoyuan and Duroc pigs (pure breeds) with 60 days of age were
randomly divided to a 2 (diet) x 2 (breed) factorial experiment (n=10), and fed with a basal diet
(BD) or high-fiber diet (HFD). The trial lasted for 28 d, and result showed that the Taoyuan pig
had a higher average daily feed intake (ADFI) than the Duroc pig (p < 0.05). The average daily
gain (ADG) and digestibilities of gross energy (GE) and crude protein (CP) were higher in
Taoyuan pig than in the Duroc pig under HFD feeding (p < 0.05). HFD increased the superoxide
dismutase (SOD) and catalase (CAT) activity in Taoyuan pig (p < 0.05). Interestingly, Taoyuan pig
had a higher jejunal villus height and the ratio of villus height to crypt depth (V/C) than the Duroc
pig. HFD significantly improved the villus height and V/C ratio in duodenum and jejunum (p <
0.05). HFD also increased the jejunal maltase and ileal sucrase activities in Duroc and Taoyuan
pig, respectively (p < 0.05). Taoyuan pig had a higher expression level of duodenal fatty acid
transport proteins-1 (FATP-1) than the Duroc pig (p < 0.05). Furthermore, HFD acutely improved
the expression levels of ileal SGLT-1 and GLUT-2, and the expression levels of jejunal occludin
and claudin-1 in Taoyuan pig (p < 0.05). Importantly, Taoyuan pig had a higher colonic
Bifidobacterium abundance than the Duroc pig (p < 0.05). HDF not only elevated the colonic
Lactobacillus abundance and butyrate acid content in Taoyuan pig, but also increased the acetic
and propionic acid contents in both the two pig breeds (p < 0.05). These results indicated a
difference in dietary fiber (DF) utilization by the two pig breeds, and results may also suggest a
beneficial character of DF in regulating the intestinal health.

Keywords: Dietary Fiber; Nutrition; Intestinal Barrier Function; Volatile Fatty Acid; Pigs

*OEWAEE, T%E, #d%, E-mail: hejun8067@163.com; FLFENE, ¥, E-mail: comnnkxf@isa.ac.cn
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6554 Influences of wheat bran fiber on growth performance, nutrient

digestibility, and intestinal epithelium functions in Xiangcun pigs

Jiahao Liu 1,2, Xiangfeng Kong 3,* , Jun He 1,2,
(1. Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu, Sichuan 611130, P. R. China; 2. Key
Laboratory of Animal Disease-resistant Nutrition, Chengdu, Sichuan 611130, P. R. China; 3. Institute of

Subtropical Agriculture, Chinese Academy of Sciences, Changsha, Hunan 410125, P. R. China) ¥,

Abstract: Dietary fiber (DF) has long been looked as an essential “nutrients” both for animals and
humans as it can promote the intestinal tract development and modulate the intestinal epithelium
functions and the gut microbiota. This study was conducted to investigate the influences of wheat
bran fiber (WBF) on growth performance and intestinal epithelium functions in Xiangcun pigs.
Twenty Xiangcun pigs with 60 days of age were divided to two groups and exposed to a basal diet
(BD) or BD containing 4.3% wheat bran fiber (WFD). WFD improved the average daily gain
(ADG) and feed-to-gain ratio (F:G) (p < 0.01). Moreover, WFD lowered the serum triglyceride
(TC), D-lactate, and malonicdialdehyde (MDA) concentrations, but significantly improved the
glutathione (GSH) activity and total antioxidant capacity (T-AOC) (p < 0.05). Interestingly, WFD
observably improved the villus height (VH) and the villus height to crypt depth ratio (V/C) in the
small intestine (p < 0.05). The jejunal sucrase and ileal maltase activities were higher in the WFD
group (p < 0.05). WFD markedly elevated the tight junction protein ZO-1 and claudin-1
expression levels in the jejunum and ileum (p < 0.05). The sodium/glucose co-transporter 1
(SGLTI), glucose transporter 2 (GLUT?), and fatty acid transport proteins 4 (FATP-4) expression
levels in jejunum and ileum were also elevated under WFD (p < 0.05). WFD decreased the IL-6
impression level in the duodenum and ileum, but significantly increased the IL-10 expression
levels in jejunum and ileum (p < 0.05). Moreover, WFD reduced the abundance of E. coli, but
elevated the abundances of beneficial microorganisms (e.g. Lactobacillus and Bacillus) and the
production microbial metabolites (e.g. propionic acid and butyrate acid) in the cecum (p < 0.05).

Keywords: Dietary Fiber; Nutrition; Intestinal health; Bacteria; Pigs
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6567 & FRAH % MK i 36 2 553 B i T8 SOE I R

FEBRM L, To0ah ', AER Y, BT, ET7EY, BLRE Y, B
CL SO R S SR 2 Bt SR S4B, WAL 4300705 2. A= 4& fe BEFR B B ) 0038 vho0, 16 4300700
WE. Kt HR eGP LR ERETR, 8% 51" ER/ N M RIE, BEA
AN E B AR B o W IRAN B AEE R I TE AR S TP s 7 AR A, X3 R W S B E % K
AL R T e PR B AR X P 75 3R 7 3 O il 2OE TP A R i ANS 2 o A B 20T
Tk P M AE DR P K I 53 32155 (0 38 2RE  AOAE FH o ASWIF U4 Y B <5 5 700Ut (40
mg/kg) MEIEES /N, B3 RACEE— 0, AR IR MR B DR A AR RATVE B
MXRETG R (2 mg/kg) JELE 6 RICRED I 4/hRIEBFREEE (200 UKD SRIEHUN R,
FIFH G 27 e A0 2 G CRAIT 70/ B E B 15 5L« FI 16S rRNA U SRBIF 72/ B 2
WAt e AR o I Jip T8 S48 B T U0 1 il 5O Xk R 2 R AR o AR B R Ak
FREAR 1 72 M v e DR PR 25470 0 T Tl P K o SRR i A 32 P P B A ST I I 2 17 X e
BER B/ I8 2ORE, FpiE 13 D RE AN SN R 13RI 8 2 BT o OURR R AL BRI 17 X
BRBZNIETHRSUL, TARAREY Lars M Ascl2 FIFRIE B 3E PR, /N ERBR
PR T G A A S R o AR TR I R A, OB BRI A WX v B 2R Ak B %o 2 i AR 4 R
J¥r A 73 i 4 B B8 T YR S, B RE R R RS S i T A B A KR . 16S rRNA Tl FP A 3,
WU AL B BN R E A K e B2, SRR T 88, AT T RS, 5
BER 1 J/AFF B TR EL 91 Bk, 9 B 23 B 40 Lactobacillus Il Muribaculaceae )= 5 & 35 %
o AEXUR A B 75 WX 73 3R AL R AR [RI I, D 70 7 11 il RE 0 S0 28 8 /N RV I ROE BRI i
A5 PRI AR AR PR 5 Rk o VA R B AL BRI 1 B T R R, b TR T
MO, O8O BB R A o A, ARG T TIL I T il A B RE A% DA X i
RUHAM T IHERGE AR T ESE, BT RIERFRRE, &a T
Wnt/B-catenin JH#& VG VE . A AR I 1 AEMK B3 R U5 3 0 I TE SORE b, W QAT e 8 42 )
B A 2L D B TE TR %, AT 5035 il JE » BT T3 tH 1 — N
MOAE R, BOVE ERABM, F T ol MXn 25 3K 15 2 0 18 2
R RN, WK, BERMEY): WMIETANE: A ENE: Wnt/B-catenin JHEK

HEETH: BRERRBEFES (U22A20511. 31972578) BRI ARK &R (CARS-36)
EHfIr: BN (1996—), 5, WARMEE AN, HLoad, s RSiaeEEELl.
FHL: 15071184906 E-mail: cuichenbin@webmail. hzau.edu.cn

SEMEVEE: 2, #4%, E-mail: pengjian@mail.hzau.edu.cn
74



6568 AEWIIE T =Rt RAT I 1T IR BT KB XORE KR

BB, X, Bede !, MR BEE !, w1

(1. SOl R 2 B IR B s B, WAL 430070 2. A fid 74 By [F1 G137 o0, 06 430070)
WE: JUTER, ROFEWTTIRE — B2 SEUSIE R 1 H 205 5K, JRa it S i &4
AR BRI il . ROTTEDTTIRENRIVAG, S BRI, WO
I QB O RF € B B 2 1 B AT fliC RS 51 A2 EL RN N 2 M /MR R R0, AT
FEWIERIE . ASLIEArNalE ©BA 2RI s AYETE =k BTP, JHIEY] BTP HA
PIRAMGIEASEDIRE . KL, AW B AERDS BTP X RATZEVD T IR 7 3 i i AL 1 R
PR B ILBEAENLE . AR TR AR AR CRUGFEVD T IR G4 ) C57BL/6 /N D A1
PRAMEARY CRAT FE VD 1TT IR TR LY THP-1 4H) KA 5E BTP Hi & Thhe. FIHHLUL G
o o2 Yt W S2 iz 4514 - R qPCR Al western blot SR AS 7 18 4 E K. I PI 44tn
MEAMIIET K45 G5 REH: FE/ bR, AR BTP B35 1 RAFED T IRE 7
S e, FRAR T PR T (0 2SR O R R . 2B R, AE R TTIR
WG, BTP AMFLE Z R m /7 REERER 20-1 KIKF, BEIK 7 RERTHRRIE. 1
THP-1 4 rf, BTP AR W) o438 iR 05 T8 VD [T IR i g 4 Bt T, AR 7 RAVERR 119
KA IL- 1B IS4l o BRI FEVD T IR BL#E f , BTP Ab3E A] 2 401 THP-1 40 b 58 1 /M
s, BEIK T EiE 41 caspase-1 fl GSDMD [J7KF, B> 7 ASC E A5 R4k . {8
FHERRZ, B8 BTP XS AT T IR B EE R A 20, {H BTP BEW FEAR R 9€ 70
MR EEh M, IF A 7 A ZEYD 1 TIRTEXT THP-1 41 RG AR 2. #t— Bt Ak
P, BTP AFEHNH| T RGP TR fjB A1 fliC ML RRIE, XATRESRM T 2 ME/AMA I
AT T AR T RE s . AT FURIL T — R e 7R BTP A LAZE (R 4h
IR A FEFT I 5 S B0 G BTP MBI RAE WTE SRR a8 B I ORFI 4 B 5 6 55 U5 T $ié
e EHEU R AT BRI RE JD . AN, BTP M R A% T T IR HEE & A f1jB Al A1iC
MIRE PRI AL, S0 BRG PRANMR 2R AN SOE /MATE 32 B4 BRI, BRATHIE ST 45 SRR B,
BA PR MGTERE I8 BTP "] 4 T Fs sl y7 B0 € V0 17 IR 755 (A i R
REBE: AWETEIL: RAOTFEDTTIRE: IR, RV IME

HEETH: BRERRBEFES (U22A20511. 31972578) BRI ARK &R (CARS-36)
EHfIr: BN (1996—), 5, WARMEE AN, HLoad, s RSiaeEEELl.
FHL: 15071184906 E-mail: cuichenbin@webmail. hzau.edu.cn

SEMEVEE: 2, #4%, E-mail: pengjian@mail.hzau.edu.cn
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6569 Nur77 =% R4S HVE H & ALH]

EBF‘W 1 I‘L‘ﬁﬁ ! %BI% ! 5‘5?‘( ! %?‘VKF ! ﬁ%é ! E"Z’fg 1.2

LA KSR S0 SIIE 5B, WAL 430070, 2. 455 BEF i o B AU 0, Wb 430070)

BB (N iE S R e —3 0y, % IR MUE S 2 FhIh B 7E 4R g fads i R 1536 B2
TEF o 78 IQAH M R 7 W B Bl IR TR 4% I TE T A4, I RS S RF i T I ThRE . SAT
FI 0 AT 7022 B CQAH M I 240 R 8 52 30 53 26 0 22 R (R R 2 o ARSI B0 3 RS R O 1 4l i
RSB A 1 Nur77, 1 Nur77 G5 5207 IR B AR A H Al i ANE 2 . A8 B 7R 70k
SZAA Nur77 16 138 i [0 AR AS v 1R, Sy 4 47 M 1 4 AR (97 1) LA o AN ] Nur77
Fc bR /N BRI Nur77 #2577 Csn-B ARFESRHI FULE M I Nur77 19 2% 3 BOSE Xof 72 QA0 Al 25 i A
THRE RIS, I FH 20 2025 e £ 0 G s Y o WL 2 e T S RSP i b B2 440, U FH 16S tRNA
TP FE T Nur77 f bk BRI A8 Ak o Bl e R B 2€ 00 1] PG A0 26 50 75 11 14
IS/ RO SR Nur77 SR /N RO PRS2, S e R I8 2548 B . HEK293T 40 F1 Y
PR SRR 7 Nur77 PH#9% IR AR PLH] . 45 R : Nur77 Bk 5850
R fi o 3 i P B 1 B g /D AN 54 S5, Csn-B ARFR R =1 17 /0 BRUET i Hh i D200 5
o Nur77 Sk I 18 4 2B 38 B 2RI S W3 4 P A 5 52 4R DA M i B ok 2 1k [
i Nur77 @bk B K AH MRS A 3 800 BN R & e R BEREL, A
R Lactobacillus LI/, 4G FEH N Escherichia-Shigella =E-FE18 0. Nur77 L T
B TFE VD 1T IR B 5 5 1 Ml 2 R 98 v 5 10 R 5 IR B M N 2 W 9%« B, FRATTR IR
Nur77 k2 5250/ B KRH IR AL AT R 2 50, 117 Csn-B H0& Nur77 W BE08 (2 357 FQAH i fr)
3. Nur77 B2 1 138 B 55 (1K) Wnt/B-catenin {5 53 PEF#K, FF Wnt/p-catenin 15 538
HE ) WE 77 CHIR99021 Ab F Ji i S 4% B Be % 16 R IRAH Bk b 1 2 78 o AL B3, Nur77
RAEHE T Wnt/B-catenin 5 518 M 5 PU L H Dactl (13RI, MIHIH] T Wnt/B-catenin 15 5
e o 2t — PRI, Nur77 BEfS B3 ] Dact] B 1% LGS Wnt/B-catenin 15 5
(Rpa kAT (2 3300 E 4 ) A A AN T B o ASHF S 18 B T Nur77 76 76 FC40 i 4 (6 R Th g

FRATVER, LU Nur77 B0 Dactl (1355 LS Wnt/B-catenin {5 538 2% X178 (E L] -
XL ILA Nur77 TEIRFEME /N 45 1 56 R i e B v (1 #3407 RO B, 2 b T 1)
Nur77 BRI IT SR .

FEEW: Nur77: GRS L: WHETapE: WEmy: e Na g %

HEETH: BRERRBEFES (U22A20511. 31972578) BRI ARK &R (CARS-36)
EHfIr: BN (1996—), 5, WARMEE AN, HLoad, s RSiaeEEELl.
FHL: 15071184906 E-mail: cuichenbin@webmail. hzau.edu.cn

SEMEVEE: 2, #4%, E-mail: pengjian@mail.hzau.edu.cn
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6570 —PRIRET4E FEAR K R BEFLAT BE AT T IR R IiE JORE P45 A it
i

TR 1,2, BB 12, K&K 1,2, FRRAL2, F8 1,2, FHgE1,2, SNAI1,2, & 1,2
(1. PR K ZRIEE AR, BEEFSHFEEEE SR E, JbaE 100193; 2. bR LR
BHEALH H0, dERT 100160) 38

TE: BT i JORE /& IR N M R AN & 8 {5 L 1% 2K el /R, 17 H T v B0IR 9T i 28
AR T VEFEA SR A R, PR B Al LR S S A IS M A AE R o MR R AL
RSO AL, i B — AR 2T 4R e )9 R I FLAF B (CAUHSMI3), HEA I sibt 7 H
R BT T SR ST T8 S RE AR AT, (H LSRR SR s T EE WLV E RN 2 o At
BOAR T T 2 R T LA BT X /I B 45 M 4 457 0 R0 i 0 T 0 140 520 o it 2 T /) B T R AR AL
J WHTER R BTG . RAEMA IR . SERFERNTER (SCFAs) &, 4l RAEFI 4
WHGHI RN FE . g5REM, SxHIR4L (DSS 4 Mk, KRBT Al 3% S/
R E R . IBVS . dilndisd, BEIC/N B TESNTEE (DAD, PR 423 98 RE S 4% o7
G5 B PR R R AR F IL-1B+ IL-6. TNF-ofll DAO f) & &, FEREEMmASrb %
REAH M R IL-1B. IL-6. TNF-aff) & &, BEMZEMESE M a5V R0 #E B 2 AT
W, FE NS RZE, B R % ERE O Claudin-2. Occludin 1 ZO-1 131k,
HETT G 58 /N B T8 Bf B D e s e T 25 I 2L 2 S RE AR DG DR SR 1 20, R LA B8 T T 45
W g % 7 TNF-a, IFN-y, IL-1B, IL-6, COX-2 AliNOS f#i%, 7 Eif IL-10 (1)
Fiko WA, ORI B AT E SR I E A a2 AR S BE4L (CON) AHLEL,
Bifidobacterium~ Desulfovibrio Akkermansia~ Romboutsia F1 Bacillus “FHEY) W% &£ T K
FEFLAF NN XTeEm 24l (DSS) Mk, Faecalibaculum- Turicibacter F1 Romboutsia 55
WAEY R BT RIBEFLN W +45 7 R AR . 8T 38 07 o SCFAs F=AE 1, &35 13
{1 ZBR AN L SCFAs = A2 IbAh, 3 L6 g3 Sl A 42 (0 A 7= m DA eSO i s i A P AR
ThRE, 10 G2 i SRR AR o 25 b, R FLAT B B U SO B B R A R, O
SR 4 S AR SR A e e B, (EHEIAIE SCFAs M Z BRI 43k, 235 G/ R A IEB I »
R FLFF B CAUHSMI3 £ 2AETE R 16T T B AT RO 77 -

Kb REFFNTW: RIEME, B ERE: pE b RN CR

¥ HETH: ERERRIERESTE (32102568)
fEF i FRE (2003—>, F, Lo LA, ARA, NFzhsxS5mEeR %% . FH: 15107033033, E-mail:
941687734@qq.com

EEEE . |, BI#Zd%, E-mail: shimengh@cau.edu.cn
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6571 WA KBRS A 45 AL = P RE A i TE {2 R B RS T

BN L,2,3, BhEEE 1,2,3, fiTd 3, ShiEnt 1,2,3, ¥4 1,2,3, XES 1,23
(1 BRI EARIERE shE TR SR AT, EIK RE 4024605 2 MR A T FRIER 22 E T8 =,

HK RE 4024605 3 ERAEEARCH AL, EER RE 402460) ¥

WE: [HN) RIS RBERIHFIE R ME R  FRMER . IR . SEEREDA
FERYFIIRE, A R B REAT 8 A2 7= b 0 R PSR BB I . L5 1 S5 HL 60 3k
28 Hile MR (8.040.3) kg/ Sk R xR & — e WiiifraE, BEHL A 3 4 (4L S
ANEE, BANEE 4% MF4A (FARTRED. LF A (RS EED MFLE 4 (g
WA RIEFRD, RIS 49 d, 3 WIAFERISAREHALE . 17720560 42 d, 25305 I 5E &%
PR ERE . MRTEAR . FEERAE SR & & RN NG, MWELLEE 5
I ML 22 ke ShiAE, SR AWEEEIHT RN, B 3d, BRI 4d, 2 R0FN
T A TR A KR 7R R MHE 2. (45311 1) 5 MF 4081 LF 44,
FLF 4175 H R & &4 B E 19.52%F1 12.14% (P<0.01), HIEAR &2 545 21.11%M
23.64% (P<<0.01), RIELLH TFHES, HERAEZE (P>0.05); 2) 5 MF 41/ LF 4
tt, FLF ZHA7H% MG RSB E A D-2LIR . IE 2 B8 IL-1B% =5 MF 481 LF 4~ F%,
IL-10 & b7, (HHERAEE (P>0.05); 3) 5 MF 41f1 LF 404k, FLF 41 Shannon
FEEE E PRI (P<0.05), Simpson FEEE G K (P<0.05); FLF AT IS bRk R
FEXFF AL LF 20535 FA% (P<<0.05), 7 WL/INER B J AH X 2 FE 488 MF 412 2 PRI (P<<0.05);
4) FEAFRHIRME R P, Bk, ERE, HEREEHRSELEELER (P>0.05; 5)
BHRFE S BRI RTE R EZER (P>0.05), [558) WS K BARRAT 3 w70 4 7=
Rt BEARIEAE WA 2 FEVE RIS TESUW AR, WP IR bR . S8 SLRA B & S FIR 40T
(RS RTES- I

KRB WAKIERL: A8 ErethRe: SEMEY

¥ HEHFATEAR (1992—), 4o, PUIFEFEN, BIBERFCS, Wit, EZMHAMERIT. Tel:13627609867,
E-mai: GGGUANXF@163.com,
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6573 AN E A ERBE =M F IL-22/AHR/MUC2 15 5B BB 2
Fir i 98 RE 3845

R 1,2, FHim 1,2, I 1,2, & 1,2, Fi 1,2, FH4E 1.2, SN2, #iHE 1,2
L EL R ESRAR R R, BREF SR EE SR, b5 100193; 2. bR E A
BHEALH H0, JERT 100160) 40

FAE : ACRIOAR T T 200 % R AT 1 — PRAE A FLIR AT B 5 /N BR 45 1 S B0 1) 2 A s R S5 1
HUER o 38 I A4 AN [R] AL R 1) 25 1 4 /0N RAS AL, (S BOAEBRAEAK . i AU %L 16S Tk
P Z RN T AERERRRMAL, SR 58k 2 B PCR /0T 07 i T/ N AR FEQEIIN T i
ERNRGEFEIIRE . B R AL, R4S a0 7R IR Io e A AR AT JL AR FH AL .
gLk, S5XHA (DSS ) Mk, MWARFE (L. plantarum) V] 535 ZE/NREE M
RAETE SRS AT EL, BN RS Z0 4840 (DAD, Em/NRAERR: ¥ B L plantarum
A 35 AR L 3 TP A 4T R T IL-1B+ IL-6. TNF-ofl MPO &, T35 MBREE A4 T
RAEA MK 5 IL-6. TNF-afl MPO 1% &, BEMI M4 S RZE ) RAEDIG: #EE L
plantarum FEIE AR AL RIEVE 5y, NS5 H SRR R, g4 2 Ki67.
E-cad fl MUC2 {51k, HEMISRSE 7 bR A MG iE o AL RE 70 PRARANMIE T, B35 ol 4h
PR Z\IA S BeAh, B L. plantarum W %25 SUR I E A a2 FEVE (Ace #8450, Chao
fR%L. Shannon %1 Sobs FE40): PCoA 45 53 WA [F) Tl AL HE /)~ B 1 i o B R 2B 12 3 4y
By 55X R4 (DSS 4D ML, Lactobacillus CRLERFF# &) 554 fi i 2% & 2 T L. plantarum
INIMAL, TR AR R RCKIE AR R BIB AR 455 GC-MS 70, KIS L.
plantarum W0/ RIS A SCFAs & &, BEIM R FERHRIIHTR AR . He T AERERRAQ Mt
a1, SxRAL(DSS 4DHMI L, ¥EE L. plantarum 7] 5.2 _F /N 248+ FAHFA (20:5/18:2)-
4-(octyloxy)benzoic acid. Dodecanedioic acid. Eicosapentaenoic acid. FAHFA (18:2/18:0).

Eriodictyol #1 Carbaprostacyclin F-ACEIY) & & 456 HT-29 40 5555, KIW L. plantarum
AR 3 AR AT M L A e A A0 [ 7 IL-1B IL-6. TNF-a. IL-8 (35 &, S350 IL-13 F1
IL-22 (& &, SEBIRAMS IL-18. IL-6. TNF-a. IL-8 [f] mRNA Fik&, ifSssdis

HH OCLN. CLDNI 1 TJPI [f) mRNA FikfE; FETHZERHNHT, L plantarum 7] 8%

0 SEETH: FHRBRREEETH (32102568)

fEE A R (2002—), %, WTBRIRAN, AR, NHIWEFSERFIEGT. FHL: 15641036127, E-mail:
3419883122@qq.com

MWEEY . BIAE, RI#E%, E-mail: shimengh@cau.edu.cn
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FAPLR . PURT SRR RN, U EGRI. IFTIMI. MX2. TFFI. SLCI045. IL23R
CMPK2 %, VL b Fif 2 33K TS 5 retinoic acid metabolic process Al organic acid binding
IR LR b, ML B SR P I G I e R AR, WO S I A A
RIFE s FIA 0, WA BOE IL-22/AHR/MUC2 {5 il , B35 0GR IE R bt Thne, #Em
GRfR /N B ATE ST o FHUG RN, A BRAE A FURRAT B LE T I N 8 AN & & SORE VMo i B BOR
(K17 7 6

REEE: HYABMATE, RAEESG . WME R, HE R R

IL-22/AHR/MUC? i@ %
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6578 BRFFWPMREHRBREAARMNELERREREHES
I s B AR FE L

W1, 52, J7IEWE3, LM 4, MAES, tREEE e, {6167, REES, HiK”
CLUY) RN KB g FRE ST, AR 611130 2,09 11ROV K 22 e i 50 i, h#B 611130 3 PUJI|
BV KRB YIE TR, S 6111305 40U 1AV R =3 W08 FRAT TR, AR 6111305 500 114K
ENYIEFROE IR, AR 6111305 6,041 RSB WE TR ST, BB 6111305 7.04 IR K250 E 77
WEFEHT, BHR 6111305 8.PUNNAM K ZZZN M E FRIETTR, AR 6111305 9.0U )14 K A5 E -t FL T

B 611130) 4

FHE: BEARGERI B TG R A R 2 5 R AR S B AR R R AR, (E RHMA G SR AT IR S
AR S5 AR AR AR5 R AR AR o AR B TE IR TC BT 2 R B A R £ MR 2 1 AR
XFEAHE R AR AR ZS 1 s S T Re Ll . G 5 AW C57BL/6) MER, BEHL A 2 4,

SRR A AR (LP, 8%M&EE 1) AR AR (NP, 20%B&E ) £ 16 JH#.

SR 5 5 1M TE R R B e /N BREC R . LP 4RI NP 2L F) A 5 A 65 D A 8 43 B B L 4
PIZH, TR IE R AR (10%1 Rk E T, NP-Chow 411 LP-Chow £H) BimiflgtaMR (60%
Ffe Rk BT, NP-HFD 2041 LP-HFD 41) 16 . Z5REH: 1 SIEWHEAAMLL,
VT 2 R B R B IR B P PR AN ST BE A R R AR KT (P>0.05). 2) AR
T IE W B VARRAR L, B AT 3 I A 1R (R B IR AN 5038 AR L DR i
FO I 5 2 U R TP B R R (P>0.05) 0 3) BT 2 J R sl 4F 1K A MR 8 (3 iR n 17
FARTE B IR TR R N B S R AR IR = (TAG) & & LS RERE (TO)

FUE % B IR (I PHERE (LDL-C) & & (P<0.05). 4) TAUFME A4 R, HEkk
KA IR A RAH L, BHMATE S E A B R SR R RPE m IR TR e
JHHE AL 23 388 /> 2 S JE R R ik o X $EFL[K 2 5 PPAR signaling pathway, steroid hormone
biosynthesis, primary bile acid biosynthesis, cholesterol metabolism, fatty acid biosynthesis 1
insulin resistance SACHER . IR, XELEEE RS RERRR B, MificE T )5
FRNFIERE IR AR AR G R 1 2k, BLAE IS Il & I e (LpD> FIARIEEE 7af210HE (Cyp7al)
FERNFIE, VLB K BB A A 1 (deslD) IRIREE Al (Apodl). TERE

4 IESTIH . BERAAERESSHERRTFEZNES (171019); HXE ST AT IFERSEKXTH (2022YFD1301200)
&M A BB (19949—), &, J"HREMAN, HELmAE, gimErSEERZE . FH: 18599952295
E-mail:546411697@qq.com

M IEIRMER : Ek, B, A3, E-mail: fengbin@sicau.edu.cn
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F (Mupl9) FRAFHEARAKRET 1 (Fgfl) RREMFRIE (P<0.05), LAk, BHMAES
R IR B SR B R R 3 B RR AT L5 A I o I A A S R R ) 3R 3k, I B e g AR
Fr 10 JE AR By ARG ORI R W AR o AW AR W], SRURATE F5-F x5 AU g R A 2

e
R BHAER, A IREAR, B RO, BRI AR, BEE
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6583 5 HE B 4 35 o 0 i A Jo PR ST R 2

R 1, RIEEL 2, WTWSE 3%, 2% 4
(1. SR S FEFFEE R TR RO, BAERIS FERFESLEE, RRMNE (ER) 3

g SR SR E SIS s, WL REshRL S22, BN 310058)

WE: RN EE R, KSR 5 AR BRI DA G, J2 4%
o3 R S5 RS T B A R B ORAE < TE e I AR 55 T AR A (i R 7 i BT B KR . i 1
B 22 5REETE 1 2 P ARENE 20, (5 0 R S R A R B . S SO AR T,

PR R A TR J05, R & RS, RS NRE A, XA S B A O AT
K, REBAEREERE FRA. Ik, AW Tl LA 38 56 RN Y 1 18 B B D R T

FIFSEBEEAR, WAEMAEZ A FHR, HEEMEREI. HL%0 T, gPCR,

western-blot & dot-blot %5 A= 4 27 B 1% 7t B 4% 31 B 0 J 3 IR Jo R MSCA R R 50, #2408 TR 4%
TR R R A P S SRR A A A B ARG =y, D AR AT S 7 368 g R AL ) P9 7E 437 B
SEIRERWT: 1) IR BE IR BT AR S I b BT E B T HFD 51 /N B G, B/ R
KA R REARNTC 2 R, (5 A B 2% 36 1 0 2 DA 1 B SR IR D RN 2 AR I E R, B
VR 5 B 1 R AR AR FARIR BE 2618 &5 HFD Z1AHEL, 7 36 1 A B 4L B 52 i s 1)
SPLRETHTAR A M A R S D, IR B S AL I A B R R R E e 2) HPRE S
[ 42 A 1 ML TG TChol. HDL [ &, {HXf HFD 353 MLiF LDL HJAZALBA 52
Wi, BPRESEEN IR T HFD SIS M BRI R AT, R TR A - R R AR 3)

HFD (/)5 525 i b R 40 i o IR i 5 e AR O S m B S v b AL 1 2 i e At e v
Fie SR A LA /T HFD 41: 55 HFD 4140 th, 8 EE AN R m4l4idh TG SR 2
BRI, (E3ME TG S REMGR T, mkERELANRIEE D TG E R Em T
HFD 20 ; )RS R |, B SS B I84% T HFD 5 5 138 iR i OGS R -F CD36 . FABP2,
FATP2 #11 FATP4 mRNA /K-F- ()7, EE EKF B, B8 SE (S 1 HFD 5 51 FABP2
EARBMT R, FR, mkERSERE MK T CD36 HEAFRE. HILFT I, BIEERAREY
LR HFD 51 A RIAEIE | Jo & FARBURBE AR AQ 258l JFLEM# Il HFD 512 (¥ i 1845113 LA K%
I B HFD 5152 00 75l i R W scasg on, et B o HIk M, 6 1P B8 4 S48 1 T e e i 4o s g o
I P B AT SR i AL AR R R AR AR s P S TR S T /N R I A B (R R R AL, AR

HETH: HXARFEEEESTE (32002185 F131630075) HiilH HARAEETH (LQ21C170002)
fEH WA ke (1997—), &, WdbE &N, WAL, AL ANWGEEFSEE. FHL: 18858120631
E-mail:zhangz zh@163.com

HEEEE: W5, WA, E-mail: mljin@zju.edu.cn
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R L E TN AR, I8 LA VA D RE A T P e A, A
FETE5 TR AR o &5 by AR S i i A S8 /N BRI R AL B0 1T 1 S 2 1 R AT 0 ) e A o i
o, IRENLARERACHKIZhRE, Jv)a ST TR I TE N BT CHE  1 BER SR AREA A o
R SR, TR BIEGERR, BPAESEH. MAEMIX AR
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6585 H & AW MEEHIFINEAEKIER. AR, SIEMAERKE
M

AR, BT 1,2, EMCL2, FF°50 1,2, EIH1,2%

LERT BRI B YE SR AT, BRI E 402460; 2.4 RERIHEEIH O (FEK), 402460)

TE: A0 B T FU AR A NI A & 2 ARBTG5 AR B IR A P B PR R R
SRR . IR EE H B AR AT (45.0£1.0kg) BUEREA KA 40 3k (K78 Hxo
ED, BENL AX ARG A, G4 ANEE, BNER 5 M. X RA IR R,
R0 2 P RS R PR A R 7). A B AR B A A FUAT B L R LR R R
WERE, AR 2R 2E B RS 0.5%10° CFU/Kg: B 71 B 2 (1B ADVE M B4 AR, 28 1S )
2N 36 000 U/g; VE ki B Hh iR ode 0 i 35 & 4 G B LA A, Hhilod@ KBTS /724 1000 Ulg,
e e 22 FENE 704 100 Ulg, FEALEENE /124 8 000 U/g. G TRIAMA 3 d, a0 63 d. 455 %
W 1) PRI A 2 R R R A S m A K H IR AR E (P=0.09). FE(EFI H R A&
(P=0.09) FIEIAILL (P=0.08) Mi&%H. 2) WM F2HRERAMENEZERE, KK
SRS IN 52 2 A R R A1) 790 2 25 B v AR K IR LIAY pHasmin (P<0.05) FFAE TP K
R PR 30.95% (P>0.05) 3) iR ERER (Ig) MEMEANR L) KA 7L
[ G 8 KPR AR, AR 150 225 S A DD AR N 2 45 2 A TR R i 7 P B 4R m A K
FEIMIE IgA . 1gG LLEAHAIA T IL-2. IL-10 3K (P<0.05). 4) BPiEfbEES. HELYD
B AL 2 e kG S B (GSH-Px) A1 % (MDA) MUAHT A R G E E G5
AR P R A I 52 G a A B R ) R A AR K A IE R LY GSH-Px W& P42 1 T 31.89%
MDA &&= [EK T 19.06% (P>0.05). HIBLAI WL, AAKH MR AR A 78 0 &2 & i A= vl A0 i )
FUTT 4 R A KM B A KT, B AR G

REE: RAAEW: BRI AEKEERE: PN PUAIERE

FEEWiH: ERAEBHAROH P ORFREIE (22604)
PEE TS A RAR(1998-), J5, SN, WL, ShE s 51kl Lol. Fl: 15922901762, E-mail: 1401942352@qq.com

SEEEE: T8, %, AP, E-mail: wangq0418@126.com
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6592 F LRI X E A -5 KA E AL 140 B SR E

ZA, SR, K&, 8, B2 BHEC, E7
Gl ZRL K% R % 0E, 1% 271018)

WE: AL B ERICEEIR (Cys) XXUm A (BPA) 755 41 AL 15 1 AR
HAHRE 14.4540.43 kg Fhx Kook (A ZJ0950ATH% 24 3k, BENLY A 4 MbEE, A
MR 6 NE, A B 3R oAb FE 2H — 1A MR A RR (0.48% SID #EZFE A1 0.21% SID Cys)
(CON 4H); kb3 2H — fAIME FLRE AR R 0 0.1% BPA(BPA 41); AbBEA =1AME Cys 1a4(0.36%
SID ZZ R 0.32% SID Cys) (Cys 4H); ALFELHPULANE Cys 1A 7N 0.1% BPA (BPA + Cys
40, IR 28 d. 4R EY]: 1) 5 CON ML, BPA HAFEARIAEE, P HIERT
Yot R IR R A 2 B PR K (P<0.05): 5 BPA 4UAHLL, TaHRAIN Cys Pk
AR AE K EREM IR R . 2) 5 CON 4AHLL, BPA 4ifi&Rl§ ALT. AST. ALP
A LDH 35 P4 553 Tt 5 » 1 i35 AR 74 BUNLALB.TC HDL 1 LDL % &2 & # P i (P<0.05);
5 BPA A AL, BPA + Cys 2H iM% o i B vis 1 B 35 PR A, s R~ & 2R E e
(P<0.05). 3) 5 CON #lAHLL, BPA MG S B Ll (SOD) y&E LA b H
Ik (GSH) SEEFFIE, N8 (MDA) S®EEFTE (P<0.05); 5 BPA4I#HLL, BPA
+ Cys A% A7 SOD & PE LK GSH 71 MDA B EEWE . 4) 5 CON 4, BPA
I = a3 K SOD W HO-1 . Keap1 .SDHA 1 NOX1 [f] mRNA ik & i # F# K (P<0.05);
5 BPA AL, BPA+ Cys 41 IX S5 A ) mRNA RIARESEIKE . 5) ARSI BPA &
FTtFE D-FLER & B A A LEE (DAO) W& (P<0.05), BEMRS I E % EREN
K ZO-1. ZO-1 A1 CLDN1 f¥] mRNA ik & (P<0.05), MEEABHIE FRIEE, FHKLK
ERERGURIL (P<0.05); TR Cys J5, D-FLER & B DAO ik, B ALK E
FERE R mRNA KA B E ) EH K. 6) 5 CON 4iMftt, BPA A=+
VERG. FERENG. FUREEEROVS D AK; 5 BPA IAHLEL, BPA + Cys 415225 lRG . RERERG.
FUEBG TR T E (P<0.05). ZRL, PBRaURR e il e A A Ktk e LA R i
SALThRE. BEREThEEA ZRERERONEE, ZEAR BPA 5 AT LB .
KB CRBEEIR: W A AP AEKIERE: BRRETHRE: BUEL

N

=

HEEWH: RS ARFIEHES (ZR2021QC048); ILAEE LW ARK R (SDAIT-08-04)
EF A B (1999-), 5%, RGN, BLFRAE, NFhWE7REHEEEZE L. FHL: 17660442017 E-mail:
g981412701@163.com

HENEE: 7, BIZd%, E-mail: jiaoning@sdau.edu.cn
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6594 BHRE L-3E R B BV BRI R § RIS

FKIEG, FERIE, IRk, EEEn ke, TR
O E AR 2 E I RHA R e, Est 100193) 4

RE: Aik5 B AN T BHE LS R AR SV AR & im0 i B T 7R B AH
K A< KA ZJug = fhE 40 Sk, BEHL T 4 SRR, 7 A MR AR A AR O D ANAE
LR AR PRI 0.1%. 0.2%1 0.4% 1) L-3E 1R, AAMAERE 10 MEE, BN EE 1 kB,
BERE LRI S 85 R ZE T 7L 58 21 K, AW 1% B ity SRDAR 40 Sl A e 4 S S5 R L0 B A
TS BERE o Wb EE R RCR ML, B S ISR IR P 108 21 RISy, &5 ik iU i~
PIREE ) 1 AP RER L. RIEAKAERE, M REZEAN 0.4% L-SE R ERA 73 ik 4% 6 R 4in
SEIE R RS (n=6), BERKIMERNED. SREW: 1D GRS RN
L-3E SRR 1 35 PR AR T RIS LT 1L-64 TL-2 IFN-y[7KF- (P<0.05), $2 T i+ SOD. CAT.
GSH-Px i, FEAKT MDA &8, o8 1 RS RBURE, JF 85 m BEE 007 A 5O i
180 (P<0.05). 2) [FAIFE, BREHN L-35E R4 & 70 PTG BE 1 R BRAR T 908 S b
(P<0.05) 3) BEREREN L-3E 5008 J5 A7 B # UL 1) R % 2% s v A0 26 B AU #0759 381 1
TR, 4748 B LA RS AR U 2E 2% 0 AT — D48 7R 1B B DR 0 A R i 28 A U ) 3
T T = RBIEIN . AEBEE BV B SHE ], Western AN DG UEHE R B, WILF4E
PRI 4E L] B35 T (P<0.05). 4) BEEDRISIN L3RBT 21 Hig i iE
MAEE R, HA Colidextribacter. Romboutsia A1 Family XIII AD3011_group WX = F 1
m, I 5 E % LB A A Be 70 R RS AQ 3R B 2 IE A OC o Prevotella . Blautia
Prevotellaceae_NK3B31_group M Collinsella FIAHXT 3= BE T B, SAFRE ML PR ULET4E B 51 A
PR R I RG5O BEFLRAL 2 0 W4 1 RPN L3RR B35 T T Hidi g .
&b A B AR KE (P<0.05). ARBHZEA /N BB R — B I0AIE T ik i Ak
P T BT TS A R SE S AN 7 B A I B E o AR FU B R T BRJR L3 2R
TR T AR MBI A8 JORE SOBE . S5 BUEAGRE 71, FFIIN T BERE & A . RIS, LSRR
A3 3 5 ) Bk L AR P AR A R/ B AR B AR WA i, O T R LA T s UL
FRGTFIL A K o AHIF T8 9 A48 3 AR A KRS PR vt 8 7 RS Y R AL T S 10 15 SRS
KRB LR BEL RRERML: BUEGEE s WEARUN: WERCEA R B AT
i

S REEWH,: EFRESFRTRITE (2021YFF1000603, 2021YFD1300403); HEK BRREFEETH (32102555)
TEF W A skMEE (1999—)>, 5, WrKiEAN, WEmat, NEBEEFRSHMHBEIFR. FHL: 13276907083 E-mail:
zhangpg2021@163.com

HEMEEE: K %, FIZER, E-mail: zhangx0904@cau.edu.cn; FEZ, #4%, E-mail: yinjd@cau.edu.cn
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6600 T oFEEi#E it TLR4/Myd88/NF-kB &R E s ZHFE SN
IPEC-J2 2045

THE 1,2, XIERE 1Lx, 2591, A1, BB 1L, BRE 1, 82
(1. REMEESTFEMESEMEARE A=, RET&ES@EFRBERAR TR, RETRIEE
BB EFTAAT, RE 3003815 2. PHALRMEHSE K2R 22, BEPE #e: 7121000

WE: TFE (Dulcitol) f& MY BoF dh 4 AR R — R R/ &4, 1EIRE Rz FIfE
By, AEOE T B E E I (IPEC-12) &fE2hE (LPS) MBS HpifsiRl, W
% TP W XS LPS 473 )5 IPEC-12 MM B4 . TR MM AE /1. W, BRbke L &
TLR4/Myd88/NF-«xB #¢ 141l % A2 AL, #57~ PP BExt LPS 55 1 IPEC-J2 445349 ) 52 fe A
IR TR 7 T AL . 3 $% IPEC-12 AR Wt sixt 5, R CCK-8 VETfIEA KL
[f1 LPS (0. 50~ 100 150+ 200 250pg/ml) LA A #<E (¥ DUL(O. 100, 200 300+ 400.
500 uM) %ALFE 24h f5 %) IPEC-12 4035 /3 B0, AR HE 00 45 R 07 %8 H LPS () d5c (R G AR
WP N 150ug/ml, DUL [3E B A 200pmol/L, AR AU 823R56 . w560 3 4,

7379 CON 41, LPS 4. DULHLPS 41, MEAFALE T B4 A ARAL, 85 40 i 2 =
ARG 4 L (K1 RS R T 8 0 5 SR P B SRR 5 T R i e FE G A RO 5 1 R B b
(TUNEL) Zeto LA Iam i T K SR SER 286 2 & PCR ¥% (qQRT-PCR) F& )i 4
FEENZES: (Western blot) KIUITH T Jf i DL A SRRE I8 AR DG RE R (K AH X R ik o 45 RO
1) DUL X} IPEC-J2 28R A= KA i Bk B2 Dy 200uM, A4 3 IPEC-J2 4H 453 7424 LPS
& BR N 150pg/mL. 2) 5 CON AL, LPS 41 IPEC-J2 41t H BAS [ R B 1) 25 i o
1, AisiEE %, i FAEMW SN 5 LPS ZHAHLL, DUL+LPS 4410 % 7t &)
A0 FHE T, MBS EEF. 3D R, SXTRAUAL, LPS AL 4H T R B S
AR AR EREE (P<0.05); 5 LPS ZHAHLL, DUL+LPS 4140 i iT 7% #E 25 AL A AR
BETHE(P<0.05). 4) SXIAAMEE, LPS P E4H} TUNEL #1-FH 1421 Bax. Beclinl
) mRNA & [ %058 53 715 (P<0.05), Bel-2 (i) mRNA F14E [ #5458 B # B (P<0.05);
5 LPS #HAHLL, DUL+LPS ZH40 )l TUNEL ¥ T2 FH: 21 Bax. Beclinl ] mRNA Fl& %
R E AL, Bel-2 ) mRNA M ARIKAERE S (P<0.05). 5) 54, LPS
AT A L B B AR 5S[AF MUC2. ZO-1. OCLN. CLDNI1 ) mRNA FIZ& [ % ik B 2 35 PR
(P<0.05); 5 LPS #lftt, DUL+LPS 44 MUC2. ZO-1. OCLN. CLDNI [] mRNA Hli#&
HARGEEZET S (P<0.05). 6) XA, LPS L@ % AH <8 1 TLR4. Myd88.

[kB-a. NF-kB. IL-1B[) mRNA Fl& 1R IA & 5% 75 (P<0.05); 5 LPS @AHL, DUL+LPS
88



21 TLR4. Myd88. IxB-a. NF-kB. IL-1Bf{] mRNA FIZK (4 F£ ik & 5 E K (P<0.05). 45
DUL ] LUl 18 TLR4/Myd88/NF-xB 15 5 BB A G B (A3RIE, 25 LPS 5l IPEC-J2
AR TS R BRI R RAE S

FgiE:. POPEY; IPEC-J2 4iif; TLR4/Myd88/NF-«B {5 Sl 40T, 4005k
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6607 175#% FF REEBE A QAN = FRIRAE 3 XoF - 300 b 75 ) o [

TRk, e, PR, sk, SKEC, ARgEOR, fREE
(b ssd kR 5420, E#E 200240)

WE: Bk sRAERCERICAAEFGK, SBUFREERARMEBEEMN AL,
P L A R IE AR o MR AT AN =R BB A LA 1 2 i e AR AR, (H 5 I W 47
o R = SRR A (K15 0 SR VRN 9T o ARG B 7ERIT 70 5 I 905 )5 A7 A
WA = SR BRAIE A 1A AU o 4% RIBAR TS SRR IR —BUR I, 165 6 B ALK KAF4%,
510 ko AFHEAE 21 LW, FERTY R RWYIarIsE 1, 4, 7M1 14 K, BEEE—k
AR B S REW: D ISR EER T KBRS 4 R, Wighss 7 K
PRI PRI N 9 B3 T W24 K (P<0.05). MWTEhES 1 REBIWIIEE 14 K, R8I0 &
FART WG R (P<0.05); IMLE & 2 KT BT 9556 4 FOTIR B2 PR (P<0.05). 2) AF
B BT M R WIS 5 4 ROBHIFEAK (P<0.05), BHJE I UM TH i JFF I 220
ERBIIE 1 RN 7T RYEE R TR MK (P<0.05): FHES BN 1 Rik B0
G HFUR AR (P<0.05); FEACMIMISC =4 1-BRIR A &0, o-RmMRMI 2T HE, 1-BEER SRAER 6-
PR FREEWT Y5 2 ETHEa s, BNWIEE 4 KB 14 RWEER THYISK (P<0.05).
3% ) Wl -6- o B A I 075 (W 0 24 R ZE W 365 4 RSB s B I KA B S FH R BRI (P<0.05);
PR PR P AR A T Vi E BT 0 J5 BT I I, AT 90365 4 ROTOR B35 T 24k (P<0.05);
T SR B Sl AN BB I BS E W5 (10 14 RN E R AR E (P>0.05). 4) FFIEBEHAIR S
B RERGT @RS, TERYIEE 4 RERRMA, MEHGET R (P<0.05): B
LIRS BACWIY 5 AR KRS, WYhss 4 RSP Y RGAEEER (P<0.05); 175
B R A S RAAEWEZH 5, HEWDE 14 KA BER TR SR, 5 Al
ATP 2 55 BRI R Jit 08 10 B B RS BRI R T AR 5y, FEWTIIER 4 K F& BRI
JEIFUG T (P<0.05); o-Bi % BRI ARG EWT Y 2T ma sy, BT9IEE 7 RIFIR R & &
TWER (P<0.05). BHULFTIL, SN0 S BT IR FRAK, DRSS o0 S e 57 2R i

FEETH . RHET R3] ST R R LT (22ZYCGSN00130); K i A= 5% P\ A 4k 2 135 HIBAATTPRS2021007).
TE# i EMs (1999-), L, WHEHN, WL, BFFET7M: BEIWEFRSEREY. THL: 15660060380, E-mail:
15660060380@163.com

SERMEE: XIIERE, BIEEHFA A, Email: liuzhengqun@foxmail.com; [Ei%, @IFFFLH, WitA: S, E-mail: yjjsxz@163.com.
HETH: ERERREEETH (32272903)

EZ N TRde (1993—), 95, VLOMEILA, WLurE, 07 mae b S a @R, Fhl: 13675130522 E-mail:
yuchengbing@sjtu.edu.cn

BEEE: R, #9%, E-mail: jxxul962@sjtu.edu.cn
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Fetonam s 5T 3 I U A A BT AT EA R & R A = SRR, i b S SO T g R
AR HEMFZAF 38 AR I BETCAE R8s, FEAFHE IR PR i IR N B B R BV AT DA 5400
Wi 5 BRI =R IR A T e Z L .

R W s RPIEs BEACME ZRRRIEM: B
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6610 LML LAY B F R ER T

FUARS L, SeE L, W], REEL, A1, BZE L, w12

Q. Rl REFIRIAR AR 2B, BRI 430070, 2. AR I R AF o, I 430070) 4
FHE: MR A = M EmE, (8 i 0% ) R UK (0 BER (5 IR ) 20 ~ 45%, AJEIA
R 1) RV IR PR LA 249 12% . TRIE, /D MioRE B SR B 0040, R IEKE PRI, 4
FRNGHE T R W R 2 — . B % ¥ (Bone mineral density, BMD) J& A E il & 11 < B
fabr, K BMD 5/ E W ERA S, SMEmettsin, W2t hmFEEEz —. #
i A8 5B BRI 9T 3 AR AR A H EAE A EERE ) BMD i BIAG 22 o KU1 b
e KT ASE 1 BMD FHIE KA BMD sEM R 2 1 B H . KEEARTR T, kG, AWF7ELL 893
AL T AR AIRIGRT R, B EIR TR 50 A% (1B BURFIE S 73 T 2 I #3582 %% BMD 1)
TEAERI 2 AW T I P ORI 8 T AL S A SR ) BMD A SR . A HUGE S 45 e
TR AT iED e 1 IS R YR & &= (Cayw Py Mg, Cu. Fe. Zn. Mn. Se. Pb
CD, HidskTAKMmAR. i, W&E T AFMEE, 3E—2 LA BMD NFAL & #
ST AP 25398 Logistic [RIARE AL M52 A %% BMD IR R % . 45 R I: 1) Fhig s
) BMD G Y 3542~4650 m/s, bl BB R AR L) BRI 9.74% (n=87), B
JRIE R I ASELIH 71.33% (n=637), BRI AL 17.47% (n=156), & ik T]
Y5 1.46% (n=13). 2) Logistic [ AR LE R IR, % Ca. P A&, HRMEEERE
B A% BMD (P<0.05), JHE Ca &5 5 BMD £1EMHK (P<0.01), 1ff BMD B
3% P& &R THE T B (P<0.01). #E—B 7 KL Ca/P t5 BMD & IR 456 &
(y=-26.731x>+199.49x+3940, 1=0.28, P<0.01), 24 Ca/P Lt} 3.7 i n] 343 i 41 BMD. 3)
KL BMD 5 H #2255 R (y=-0.189x2 +17.993x +3933.4, r=0.40, P<0.01), JH7E
47 A& /4 BMD & Bl fl, M EI A K EIEELS BMD & Kl & % &
(y=-6.4439x2+228.54x +2263.6, =0.26, P<0.05), {£. 15 [Z )& B 4 17 mm i 7] 3R 15855 = 1 BMD.
AHFTAE RLE, M ESABEACT 0 ST I 5 e s i % BE R 3R, I &R K
FHAME Mg Cu. Fe. Zn. Mn. Se. Pb. Cd FEIA4L%} BMD L&, AL, &
IR R R A% BMD HIscAE 15 Ca/P ty 3.7, I HAMAE 47 A HAFEEEE Y 17 mm
I AT DR B (1) BMD. [Rltl, 3808 77 B BRSNS I 5 MF 1 Ca/P EE . 555 B2
KRR T8 53 A0 2 DA A TR 1 B B AR
RERE: A%, BERE, BEHERE, BB, R R

il

>

RETH: ERERBERES (32172698). WAL REFR (CARS-36)
fEHR A PR (1996—), &, MEBEAN, HEuiE, NFERESFHERTR. FH: 15927099475 Email:
linglinghu@webmail.hzau.edu.cn

SEMEVEE: 2, #4%, E-mail: pengjian@mail.hzau.edu.cn
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6614 2 T BLIE Z AT 3 Fp 18 78 k432405 B AR I B Ll

XERS, X, £, 9, 20 BT, BT

G ZRABNR %R %, 1178 271018) 4

WE:. ARKEEFABEBNE (Glutamine, Gln) ST 2 EBHHOAE I AL .
I E A 16 £ 0.58 kg FxKx K (I QM) =JuA A4 32 3k, BEAL T A 4 Ak,

AP ANER, MAEE 1 L. AP AR AR AL B4 A R LR RAR VS 0
0.1%X M A (Bisphenol A, BPA); AbFHZH = 1A MEILAHTRARYS I 0.1% BPA fl 1% Gln; AbEE
DU LRI SR AR R N 1% Gln, iRIGHI 42 K. 450K 1D BPA BE MK TR,

25 H A EAE ) R (P<<0.05); {HAZAR AN Gin )&, AR AR IERE R 21 1
HAKF. 2) BPAEZ MG EAZ . ER B MR E A TFF3 Kk & 234 0%
1 (P<<0.05): TR Gln J&, (AR ARSI LA SGE, IR EE= I TFF3
KIBEWMERIEF KT, 3) GXTHRAM, BPA HIiE AR ER . S5 A RER K
fIE % K7 IL-1B+ IL-6 FI TNF-offi B 2 & ki (P<0.05), HUA KT IL-10 PI9RE B35 PR
(P<0.05); ARSI Gln Ja, M5 A TR AT SE B 7R 2 B IEH K. 4) 5XIRAAH
b, BPA d&E7fe % K7 TLR4. MyDS8S. NF-kB. TNF-o IL-1BH1 IFN-y3£[Xl mRNA ()3
KR EETE (P<0.05), NF-«B Ml p-P38 A [H1E S MG 5%, NF-«B. p-P38 Fl TLR4 HH
FILEZE T (P<0.05): WHRFEI Gln f5, 5 RAEAH I B E mRNA FIE FRIAIE 2
IEH K. 5) SR, BPA HE & BT LIRS R VENG IR & &8 5% T %
(P<0.05), Proteobacteria (25 J B 1) Fil Actinobacteriota (B [ 15 1) =F & . 3% Tt (P<0.05),
Prevotellaceae NK3B31 group (¥ K E} NK3B31 J&). Roseburia (¥ [KH &) Prevotella
CE TR IR # 8 ) « Romboutsia( % W A: 9 1 D A Coprococcus (GRER B & ) % .25 TR (P<0.05);
5 BPA 4L, TARARIN Gln 5, ZBERRUERIIE KRR & B TR (P<0.05),
Proteobacteria F-J& i % P4MX (P<0.05), Roseburia il Prevotella .35 T+ & (P<0.05). 6)

FHMEP M 45 SR FZ W, Prevotellaceae NK3B31 group 5T W2« S KI5 & 1 i 0 BR AN LY TL-10
FEEIEMX, 510 TNF-of 82 7AAHK: AN, Prevotella F1 Romboutsia 73751 TR

=3
BRI R R T ER A LS IL-10 & &= 2 IEML; Roseburia 5 B8 T BRI HE R HEAE

*OEWEE: M4, #d%, E-mail: wryang@sdau.edu.cn

* JEIES: 7, f1#9%, E-mail: jiaoning@sdau.edu.cn

HEWH: LWHEE HRRFESE (ZR2021QC048); IHEE AR W AR (SDAIT-08-04)

PEH RIS XURERE (1998, B, WWARBMIA, Wi, WEHHWERSERBELWHT. FH: 13127163932 E-mail:

liuzihaol1713@163.com
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iR 2 IEAHSC . LRI I, Gln 7] DU 268 i A M0 4Rk, 17 4k TLR4-p38/MAPK-NF-kB
T BRIy A 5 5 1 738 28 0
REE: BEEG N As A8 WEREE: AEY
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6618 B & (2 AN & B BEXH AL % 50 A 38 BAT KR

FagE, W
(bl K2 sh IR S b . shPBe2#Re, RiX, 430070)

BB AT B ERR S EU RS B X AT e . [, R 2 70H T logistic
[ EREAY , M EE | AR08 | A i R DL R R P R 5 12 55 5 TR S i 25 R s B R 3
ARHFFCE IR A T 10-67 H W Z 811 739 SkAERERL I o A8 HEAT B 50453405 R B AT VP A LA 2
HE AT . R ICP-MS A€ S E Mg s . 8. £, 85 8. Bk, &R, AN Y
A& . SRH ELISA AWML B T bR W E 5% (OCN) DA E WIS B4 T AL i
C ik (CTX-1) M7KT-. RH Logistic FIASMHTVE, AT Al F2E 288 DL
HETFKSE (Cus Cas P. Zn. Mg, Fe. Mn. Se. Pb. Cd) %'H %5 (50, 45 K.
38 T A B AR A5 26 ik 95.26%0 F ELE I K IR A AT 28 0 3 e T LAt B SR 453475 114
N (P <0.001)0 BRILZ AL, BATE KB E T LB A% R A2 BAT I 258w (P < 0.05);
55 % R AT AR E T bR OCN W AR T IEH A%, & Whricd ¥
CTX-1 MR & TIEHW A% (P<0.05). NELFH T RS0 AR H % ISR =,

Logistic [H A7 HT&5 BRI, % B 24 &880 AR LR IS E5 820 (P <0.05).

AR E, @AM EEERERT AEA® (P<0.00D): HIEBARCY OCN 7E &
PRI FRAL R KRR FRAE R A 2 57, (HS KRR IR L, s AR f R A = 17
HWAR S CTX-1 BRI (P<0.05). 534k, 12 AL, 13 ~24 H#¢HI 25 ~36 H
AR B BT 37 LA EAR (P<0.05): HIEBbrEY OCN BEE 1
FER AN, TE AR EY) CTX-1 B R ST FER (P <0.05). [FI, I Ca<8
mg/dL ARG B % E B EL TS Ca> 11 mg/L A (P=0.034). mHbal W, Bkl
ST e B 0 e R AT ) S e e R T A B A 15 2 TR o RIS S A B B P R, AT
KRR E. JEH, R M KP AR & R AR AR 5 T AR R R 3R

RERW]: I R, BT
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6623 2 T MALRATKFBHEIH I T BEIRRK 2 THLH

XIME, XUMHE, B4, BrA, ZiB0T
RN K% RHE %FE, 114 271018)

WE: AR EERA ERAERE (ZEA) F WM T 5 IR0 P >
Kx KW s 16 3k, BENLAY N2 4 (A 8 ANEE, BAEE 135 WAL A
i, ZEA3.0 AW H0 3.0 mg/kg ZEA AR, Pl 7 d, 1E3CHA 32 do 5 LS O,
WEE T B REAR, R LC/MS-MS AT AL 087 . K% T 5 W 400 (PEECs) 4y
NS AKEERA: XFREAL, ZEA 4. M B (E2) 41, ZEA+PI3K 41417 (Wortmannin) £
A1 E2+ Wortmannin 2H . 7EA1%S 2N 70%00), #4 PEECs %58 T 5% 10 pmol/L ZEA. 10
nmol/L E2. 10 umol/L ZEA+ 1 umol/L Wortmannin 5% 10 nmol/L E2+1 umol/L Wortmannin 24
he IS5 REY]: TR ZEA3.0 4 [A3LA 20 A2 AR, Hoh BRI i 2 5
R 5 13 R 7 A SRR, e AREHAR AR B R AR (AMP)., R
FRBRIAR (ADS). HBEER 3-JRiF (3-AMP) FIHEEER S (IMP) 7/KF-7E ZEA3.0 4H %
EWIN (P<0.05). Eid KEGG &0, AR £3) 21 KB EZE R 1@, FE
W AR (PI3K/Akt. ABC #4i81. AMPK. PPAR). ZJEMRU . R RAC A i
R Z2 AR PIBK/AKt {5 5 8 B% 51 H B SSME TR ] . PIBK/Akt {5 5l B AH ¢ 2R

FIREARBLULEE 3-8 (PI3K) FIES (1388 B (Akt) 7355 A B4 2 24014 ADS. AMP
H3-AMP 283 EAHK (P<0.05). [N, S5xfI4AAMHE, ZEA3.0 47 5 PI3K #1 Akt
MEEMENRERERE B (P<0.05). MR AZIL: 10 umol/L ZEA A1 10 nmol/L E2
A S E L HE PEECs U358 (P<0.05). 10 pmol/L ZEA A1 10 nmol/L E2 4Ff 24 h J&, PEECs
) PI3K. Akt F1JE HA 2K it B 7 (CDK7) ) mRNA I A RE B EE LT

(P<0.05), Tfij J&] 5 28 < 3t S5l 400 ot 225 5] (p27 ) 1) mRINA 1A (1 AH X R0 =2 1 25 PRI (P<0.05) .
B AE ZEA M E2 41750 1 pmol/L Wortmannin 4P 24 h Ji5 & 3L, PEECs 3% /1 F1H¥45E
2 PR (P<0.05) . [FIRT, 5 ZEA ZAHLL, ¥ i1 Wortmannin A% .35 F#{ik PEECs ' [1) PI3K.
Akt 1 CDK7 [f] mRNA Fl&E HAHX RARE (P<0.05), 1fiFtE p27 B mRNA FIE HAHX £
BE (P<0.05). HULATH, ZEA REW SUE W A4 1 & vh g S ARWHAH AR, I
i PI3K/Akt {5 @B R 4= 40030, (R sb 75 I b A i s, 53 T EIER.
KA FORSREAI; Wi Rldy: 78

N>~

HEWH: LAREEBARERES (ZR202IMC048): L ARERHL A A /N b BIHTAE 71 4RTH U H  (2022TSGC1275): IR B LMK
Pl AR R (SDAIT-08-05)

PR A XIE (2000-), 55, IR ZR 22 N, WL AU A, S8 97 5UaREL Lk FHL: 17686269815 E-mail: liuhengsdau@]163.com
EEEE . FERUT BI#E%, E-mail: shuzhen305@163.com
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6624 TRPRRAN N SR B BERE SR Jm e ROIR UL K = TE A S (E WA K R

FIZFr, A, B> Y R
COU AR R 22 B e FR 0t TR sh U JR A M sl Sk =, D)1 611130)

THEE : ABUIG B AE I FCUE GRVAARA D 78 H R0 BERE R 5 300 £ FRER 150 2 7 T AP0 A T A ) B2
Ik LY Z- 8% (5-6 i) 30 =k, oM a2 B AR — 205 0, BENL >y 2 N4k
H (FAEA IS AEL, BPEE 1R, 2 nlEREAER (COND AITE Al i7) fR
FRARANRIN 3g/kg MK HE B ARG (PEC), BRREEERMIEL 2 Y% (08: 00 F115: 00).
I HIYBCA BEEYR 110 Ko 5045 W 24 R RREHAT 4 H- G i bR 5 BERE MLBURE iy, 1
B 3 /N DA B 42 BE VR WSO B T e SR, B SNV 3 )5 18 JE IR 7R AR P I B
WRER . S5 ER: 1D 5 CON 4L, PEC AFHIEHEUR 110 KK AE R F T IL-6. IL-1p
A TNF-o 3RFEHIEZ MK (P<0.01), M FE (E2) BEFE (P<0.05). B RNIR
(SCFAs). ZFRANEIRE BETH R (P<0.01), H TEIKREA TS (P=0.085); 2)
5 CON 4AHEL, PEC A RFREFE(TR-H & MEIEIRIE (BG: J5l E2 WARRICOCHERE, milEY)
FEAED WA Ruminococcaceae R B 2 T1 & (P<0.05), Ruminococcus_flavefaciens
(P=0.089) Al Ruminococcus flavefaciens MA2007 (P=0.052) AHX}=F &4 TF & a5,
Bacteroidota FXt F: A AR AU (P=0.078); 3) i MRS Bflg % 3= 35T 4R 110 KB
WP TE R AT T VE R IR SUR B, PEC ALBIE I8 N Lactobacillus 5 & 5 % w T
CON 41 (P<0.05); XEEUR 110 KBRS > IE R 5 KB, PEC A ERAE ™ 1E &5 A ot i
Lactobacillus + Lactobacillus amylovorus F Lactobacillus reuteri #1532 5. 427 (P<0.05),
FUW B Actinobacillus rossii F1 Myroides odoratimimus i35 %/% (P<0.05); 4) Spearman A
FNEAHTR I, BERE FEM8 BG W& 15 3K B2 WK FE (R=0.523, P<0.05) FIZE(# Ruminococcaceae
XS (R=0.620, P<0.01) ¥R EZFIEMK, HIHE Ruminococcaceae FxFF- 5 1L
E2 KR B3 IEAHOG (R=0.575, P<0.05): [FIN, BEfEi8 Lactobacillus #HXS ¥ FE 5 L3¢
E2 WP R AR R IEA DG (R=0.697, P<0.01) 53&fH Ruminococcaceae #XT = i 5 i 2 1EAH
xK (R=0.575, P<0.05). % LA, SR GRUADHE b s I SR e mT eleste B A0 3 J Ak IR oo,
A - A - R AR, A AR R A FLR R AR R, BN RS i A
JE AR RS A R (1 2
REEE. B, EILRE: WEECEY. B MR EREG: hE Y
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6630 B & A E MM AEKER A KRN SRR

RVE, REsEse, XU, &%, #oRE, Wt
BB 2B REE T, RS HRAE R S8 TR 5 R p S0 S, B il 4 [ s
BE, WHEBCRIARFE SRR E LR ELA D0, JTAREESEMESE R AR LSRR E, M

510640)

WE: AU EERINR S 2030 A e 2 B AR THEAE 50-75 kg A KAE A KR

TR RV MLE AR bR IS LT SR IR A S A MR ) s o e R 46 1
#H (BW) H 50.64 £2.09 kg 1) 54 LMERRAEKRE (FhxKx KD Mila 3 NMbHEAH,

BANGEA R 6 NMEE, BAES 3 KiE. FTA =ANAC A TR I8 A KSR
15%. fE CSM ALA) TR 7R ISR RE S HEFFREAIZELER A, BL 12101 A ELAIER 20 4K CON
M 10.99% ISk CM AR T ARHREY (7.69%IZEFFF . 7.69% IR FF
FIFN 7.68% I ZEAEHFHD, LASE A EAREH, B0 i 24 K. BATFFTTSE REH, 1D H
TRA AR A 5E 208 GHISHAE 50-75 ATIAKIE AR ADG CFyH ).

ADFI CP¥JHREE) M F/G (FRIEELL) (P>0.05), DAHEA. MR ALEEE (P>
0.0 WHREFM.2) 55—, 5 CON HAHLL, CM 20 1) i 78 2 B 2 5 4 A i (ALT)
AHMm =0 (TG KPFEFEFE (P<0.05), MREKTFEEZEFE (P<0.05). 3) 4,

REFFSEREMG, MG FEESEERN S FERAHEEME (P>0.05. 4) EFER
AT, =AM EIASL S E R 1278 ML OTU. CON 447 285 4>, CSM 447 261
A, CM 4 226 4. TETTAKCEH, FEBYNE & Firmicutes, = ANHRFEE D510 80%, 77%
N T7%. {EZIKFr, AL 2 Bacilli, Clostridia, 1 Proteobacteria. AN, VA 7H
AR A B o 2 PR IA W& 52 (P> 0.05), f14E Observed_species 1548
Shannon #5§4{. Simpson §%{. Chaol $5%{. Ace 5% PD whole tree f8#(. TEPZAEMETT
[f, =AM AR AW REX . T RIS ITERY, 5 CON 4iHt, cM
IR ZE R T Euryachaeota TE11/KF EIMFE, ¥INT Desulfobacterota 1EJE/KF I
IR ASHIEFER ], TR o DLVR & 28 K0 5040 FH 58 4 ARG RAXT 50-75 kg AR KB I A KAt
BE B IR RITHAE . IS 2RI & B A S E YRR 2 RE R i W B S o . X
SERPIRA TN GEFFRI . REFFRIRIZELERFATD AE 8 DR SR (0 T gk B AR J5ORL Y ik —
BRI T H S % .

R T RAAN AR ERKERE FEMEYD

REETEH: | AESHIRMNEE LIRS E (2023TS-3); KALWEESTE (2022ZD003); H ZH A -l A4k &
(CARS-35).
fEE . IRE (1998-), F, J"HRMLA, WAL, BHE. FHl: 13068609722, E-mail: 479095361@qq.com

MEMEVESE: T, WFF5, E-mail: wanglil@gdaas.cn
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6632 B &M E MM IE BRI A KRN E M YRR

PRdE, X, REsEse, EEE, #oRH, EW*
BB 2B REE T, RS HRAE R S8 TR 5 R p S0 S, B il 4 [ s
BE, WHEBCRIARFE SRR E LR ELA D0, JTAREESEMESE R AR LSRR E, M

51064)

WE: AU ER IR G M e A B R I E F R A KR B IRRWH LR,
(LI A TR G e BREE (1 LIS AR AR AR il Ed T R O 7 R o R i i ol A 0
RISEM o RIGVE ] 54 SLTEETR BT 119 97.60 + 0.30kg AL E I, WRIEHIMEAEBENL A 3
ANMEFRH, R TOK-GHA (COND. ToK-EH-Z0H4 (CSMD FTTK-Z4H4H (CMMD.
HHANESR, BAEL 3 K. WIHWN 26 K. BT =AML ERA R IR E A TKF
TRAFIE 12.5%.; fE CSM MBI RS ISR . RRFFRARIZEAERHA, BL 111 B EG A0
SR CON 2 9.06% (115241 CMM ZH [ TR Hh A FH SEFF R RRF AR S 10 R A 1121
bul e A B AR SR . AR I R I KCPORRFTE 12.5%. BRALAEREW], 1D ARG M
YA E AR E TR IR B B R 1 ADG CPEHHEE ). ADFI CP¥HR&E) M1 F/IG
CHRHE E EE) (P> 0.05) VLIS A1+ HLIRITRLERE (P> 0.05) WA BIE#m. 2) 5§ CON
AL, CMM AR IS IL-6 M IL-10 WEZWIE IR (P<0.05). 2810, R AIREEH
By A5 A B AR EMXT ML IL-1B IL-8. TNF-a. IgA. IgG F1 IgM IR 6 B 2 50 (P >
0.05). 3) tAh, 5 CON ZHAHEL, CSM HRIMLiE LDL-C 7K-F &3 (% (P <0.05), CMM
i T.BILI /KFREFEMRE (P<0.05), 4) HIBAZHER A 5E 4 B R EH G+ D-
FLERF DAO REEMFMAE (P>0.05). 5) Nt siss R uon, R HEA K
FIFR o 524 BRI S A BRI L/ TR TR IR J T A R R A
BEME (P>0.05). 6) AN, FEMERMEYRTTIE, 5 CON AL, CMM IR &1
7 T1KFEH 1 Actinobacteria (P =0.012) FE/KFH U Actinobacteria (P=0.012) FIZK/K
P U Bacteria (P=0.007) [IFE. g0 E/R, 5 CON Mk, CMM AU EREKT
Oscillospirales £ H /K F-II=EE (P=0.036) fll Streptococcaceae FERIKF-IIFEEE (P=0.045),
ARHFFCE R, LR ZHA #8230 58 4 B A SO PR IE B 8 R 2R K e L B R R AL
e, MG RPEERE A WIEEBEE . BLHENR TR & R0 W36 AR MR I 2 R RS T 2 3 1 6

REETEH: | AESHIRMNEE LIRS E (2023TS-3); KALWEESTE (2022ZD003); H ZH A -l A4k &
(CARS-35).
fEE . IRE (1998-), F, J"HRMLA, WAL, BHE. FHl: 13068609722, E-mail: 479095361@qq.com

MEMEVESE: T, WFF5, E-mail: wanglil@gdaas.cn
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SO o X LSS ONTR G A IR RPN ZEAERF R ARS8 kR b SR ) D eIt
RIFERH 3 — D Kt TR S % .
R T WA IEEM; KR MIEREY
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6633 ZEHREHEOBREM WA RBERS. RERTKFR
o lB B A R R

WREE, HETEE, fTIRVE. JRIESR, WORH, Wt
BB RN S REERT T, RACRAS AR RSP0 E 7 S5 R S0 &, ol 4 [ 28 s
K, WRBAOLRIE SERT RELRFRA DO, THREEE M SE R AR, M

510640) #

FE: AR 5 EW TR I SRR B AR O W AR R I TE TR AS o O0E R KBt A T
ReMIsem . I PG E N 7.01 kg+0.13 1] 21 HiE =J0 2 (Rhx&KxK) Wil 5 180
%, WL A SH (HRH 6 ANMES, BANESF 6 K): XA (CON) 1AM T K- Gk AL ALl
TR, SEBAL I BIANR 1%, 2% 3% 4% CFFR i H B SRR AR, w5003 28
do ZERFH: 1D WHRPHRIN 1% 2%, 3% 4% LB E & A &R T Wnr s raH
HE (P<0.05) , HBEAE CFARE & A3 M S I B 2 G R (P<0.05)
LEFRR B EEA IR 1% 4% B 5= T E R (P<0.05) 5 @ 2% 3% 4%
CEER R H R PEACRLE L (P<0.05) 3 TSN 4% S FEHR 1 2 30 35 PRI A1 48 VS
H(P<0.05) o 2) SXTIAAALL, TRARIN 1% 3%H 4% ZBER 13 8 11 B35 it 1 A4
HEARHEAARE (P<0.05) , B CRREE AP IS 2R MAMERR (P<0.05) .
3) AR ) 2R B AR N 2% 4%, B3R I o = R S R (P<0.05) 5
CTER B AN 4% 22 1 m i CE E R E A& &, JF R s MR R EE
Bl 2 AR B B A IR K T RIS IR R ZIROC R (P<0.05) o 4) xR,

TN 3% ZEEAR A AR A W 32 T IS T-AOC i (P<0.05) o 5) Wi B B & A Xt
W W41 5 1L ) TFN-=y. IL-10. IL-1B. IL-8. sIgA. IL-6. TNF-a. IgG Al IgM & &L
BELM (P>0.05) o WSIN 3% 4% CBEAR B 8 1 2 BRAK 1 2 b IFN-y M IL-1B 3 & (P
<0.05) , H 3%ZFER B & H R W& PRI 1 TNF-of 1gG & & (P<<0.05) . 6) TR
RN BEAR E KN 2% 3% 4%0, BEE BRI IR E iR (P<<0.05) ; TR
AN CEERR T B KON 2%I, BENS 2 2 S M Sk B BE NG RR b, BEARDIR D 2 RF R 1 R
N IN7KSP 32 iy I 2 e T i 5 BRI B G &R (P<<0.05) o BlE SRR T 3 TR

FEETH ) RAE S AR & T 400 H (2023TS-3); 1% 44 5288 % 8 A0 H (2022ZD003); H K A 7= L B AR fA& R (CARS-35).
& WhEE (1999—), B, WA, BT E, TR HAKEFRSAEE, Bif: 17852327002 E-mail :
yaokang886488@163.com

*EWNVEE: FEN, WA, E-mail: wanglil@gdaas.cn
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AP e, Bl e s R R LR S PR TR IR R (P<0.05) , 5XfHE
AL, AR ZRER T R VRN N 1%80 2% 0, B35 IR S R E (P<<0.05) .
VR 1%.2% 3% 4% CBEAR B 8 A B AR T R E 58 im0 1 T 0748 45 % P9 2591 Chaol
F5 %, Observed otus #5647, Shannon FH%A Simpson 6% (P<<0.05) . FEI1/KTFHIELE T
KIL, FRRT 1% 2% 3% 4% CRF R i A BANE R E 10w 1 EBER T 1K, BRIRA
T T TR 1%, 3% 4% AR B E A S EM B s 7 IELR KT (P<
0.05) o FERPK-FHIECAT AL, SXTREAMEL, TRT 1% 2% 3% 4% K] LB W
ABREHEE R T ERKT (P<0.05) o 4Bk, W0 CEMH & AT 257
T A R . HUABUEALEE ), SREAFRE IR SR TS KB R .
KEEE: ZWREED: WOFRE: RS, RERET HEE

102



6634 7K ¥ B F AR BRI SR M E AT W A S AR ek me . B
FEYIBURIR K ApiE g BRI R

X, RBERE, EEE, EeRE,
BB RN S REERT T, RACRAS AR RSP0 E 7 S5 R S0 &, ol 4 [ 28 s
K, R BRAOL R SEART RELRF XA H0, JAEEA M S ERIIFUE SR, M,

510640)

FAE: A0 LUKV PR R o R AR BT 000 A Bl R o () B0k R T, il 3 s B 4 44 1
AEPEPERE, HIE AR, B IR AR ST T 45 A VP KV T 2R BN FH A2 A 7= v 1 7%
Fo IREGIEEUARE N 7.8420.01kg 1 21 HEE (FhxKx KD Wiy 5 160 Sk (A, BEHL
SRS H, BASANER, BAES 4 AT SRR DS Ak KRG, TR
Bl ERR s IREG 1 AR K I M B AR R B ERR R S0% F 1) FLRR s 356 2 AR K I
M AR IR B AR AL H R P 100% M0k 0 FRE s 50 3 20 0 MK VA 1 28 1 O AR BRI R v
50% S FIRE, A6 4 ZELFa MR KA B IR ARt FRR P 100% S8 1 FUR, k38381
28 Ko SERRDL, 1) KEHEEAKEBENR 50%EF . 100%EH8 . 50% G A1 100% 5 K15 W
PATRER TR HER R, THHBE, BERREERLEEZM (P>0.05. 2) 58
50%HkALEL, BAR 100% A AT I 75 208 2 TH s (P<0.05). 3) SXIRALAHEL, #AR 50%
Ry 100% 500 . 50% A4S ULET AT H i =85 5 =22 T e (P<0.05), &4 100% K
T, MIEHR R IL-18, IL-6 B R ER S (P<0.05). AN EEA IR miEH
(P=0.05). 4) /KIEHEAKBR G THXHAE (H, =8, =k, \h 5%,
i) pH L RFEMM (P<0.05), XFEGHLEE (EPike, vk, BEAE W&IHET
RN (P<0.05). 5) /KA H K& AR ol A SM DR W A7+ — Fe A i TR 4508 2
FHRM (P>0.05), AR 100% SR 2 i be 58 R P 1235 v TR R ZEL (P<0.05). 6) 4K 100%
by AL PARERE 2 AR BE A SR AL R B 2 v T IR (P<0.05) . 7) SXSIRAAAEE, EAQ
50% SZATAN 100% AL S At E VIR Z R HEAFE 2 5 (P<0.05); BT BEHLARFIL 4T H
AKFFIREKSE T =R BERT 10 IR KL, HKFR Clostridiales. CW040. Desulfovibrionales
VR 1) = B2 (B A /KA M B IR 3G I 7T 12 5 85 ERBKSF R, Lachnospiraceae F16
1 Desulfovibrionaceae W% 7K 7V H UMK ¥ F &G I B & 56 o 25 b, AKVETER AKE R
50%HB v 100% 0K F1 50% SR Wi W74 O AL = PR RE 1 T 1 HERT G 0% TH RE TC AN R B,
HAEHE TR T A0 2 o DR, 7KV PR 2 1 O A R AR SR B T4 HRRA BRI

R KIEVEE AR EAER W, RWEAER, iEE R
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6640 EHME TR BALHME TR FIEEE KR, miF4EN
MR TR HE B0

trRfafh, FGRE, HIREY], Biasy, HRigter

GEIRE AN K= R R 2B, R 410128) 8

WE: ARRBEMAZRESEIMECER G . . BRI JE SR T c Rt
B g A KR M PUEALEE ) IS FERE TR R o o KRR s . X503k
X 35kg ALxKox K (i A% Mg e BARBUMRIT B IESE 192 3k, BENL N 4 4 (gdl 6 NER,
HAER 8 HD: THUT AL (ITM 41) 7EFAlyEaPRR a8 g kL S EA UM R o3 (ks
W 4G BRI E 2 BN 80 6. 40, 100, 0.3mg/kg);30%Z A B A A HLME TG R
(30%O0TM ) EFERITARL R DL AER 81 30% 2 B ESANIMETER: 50%2 ZA#
EANMEITTRA (50%0TM ) EREA DR Z INEDLAER S 1 50% 2 Z 2 & A LE
TLE; T0% L BEAANIMEICRA (70%0TM 41D 75 HERb R A 3% 0 il #7521 70%
ZRBEANNFMEIGE, R 56 d. FREH: 1D 30%0TM. 50%0TM. 70%0TM 4%}
HERAE KRR E LN (P>0.05); 70%0TM 4LEHAILL (F/G)H BRI (P=0.07).
2)30%0TM. 50%0TM. 70%O0TM ZH IfiLif5 & 8 A E /1 (T-AOC) ¥ M2 2 4 v (P<0.001),
50%0TM ZH7H —# (MDA) RFHEE (P<0.05); 50%0TM 41 35 $2 i IiLid Hh il A Ak
AL (Cu-SOD) Fl4h-t A A AL EE (Mn-SOD) 31 (P<0.05). 3) 30%0TM. 50%O0TM.
70%O0TM 445 B3 1 1 & BESE ME H Il =88 (TG ) & (P<0.05).4)50%0TM F1 70%0TM
HRFRE T BILEE T-AOC & & (P<0.05). 5) 30%0TM. 50%0TM. 70%0TM #11%
WERE TSGR REERER A (gA) MEERREH G (IgG) WM& &E (P<0.05). 6)
30%0TM.50%0TM.70%0TM ZH ¥ 5. 3 [ A% 1 & I #6E oF Cu.Fe 1 Mn f) 5 £ (P<0.05).
LR LPIR, FEARSTI AT, MHE S 2B A VUINE TR R B ATCH LR o 3R AT R
BIERSEME T 4803 Cuy Fe Al Mn MIHER, OB HUAABT SRR TR e 70 BARRE M AR
K.

KB AHMETTR: OHECER: &I, Erevkee: WisEd: METHERAR

CAEH: RS, MR K END R EE AR SR 2022 AW E FEARUB L, 1998 4, BRTGMIAK A, WA -
weiweixul998@163.com, Fif: 18569621336
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6642 F ALK X 4 i b Bz 20 i SE AL 45 O /B FH BT 5

TR, Figh, FET, K
CEMRZBNYIR A2, EHE AL X & SR SR Rk =, K& 130062) ¥

FAE KM 2 B ARG AN T R A B R I 7 SRR B AR B B — b g K
DRI (¥ 5 RN B 2R T T H b IR R (474, HE P 9 2 AN R R TR I R - 2 5 ¢
E SN B R TRARET o R, KB 7E it 47 RIS i ol A2 h 25 5 A RRR I . ) 0 S8 A 7= s
A A, RGBTSR B L B BN TR, XS AL S
DRI (¥ JRUR AN 458, S S A B 7= S L. ARG B FERTE 70 B R R X % /N b
i (IPEC-J2) MISRGIER, FEo T ORI B 1 B2 AR 2/ AL KA A 1
(Nrf2/HO-1) 5 5l B (M50 . E R 5 00T 8 — ZORp , FEREAE i s U B id 41
AL F] 55.8803 mmol/kg. KA CCK-8 246 I A AR LA S A KR 48 /8 iy L e 4
g (IPEC-J2) MBS, @it CCK-8 45 RikFf 2.5%F M KM E N R 2L stk &, 3
PRl Sk ) RS 2L R i S (7 1 o K /N R 2 B0 s 1 R AL, SR AL (2
T 2.5%H KR AN ED , RIS (45T 2.5% MK AR FR ) . SR FH A Ak R SR %41
AN (MDA) &8 &AHtH KL Al (GSH) % 71: KA A i ARl s
M5 220 g 1 2 (ROS) A 238 . SR A SEIN 2O E & PCR VA6 I % ZH 241
o' Nrf2. HO-1. Keapl. FREALIEEREE | (NQO1). #UKTiE [ 70 (HSP70) MitBELY)
ALl 2 (SOD2) FHERFIFRIAKN. GiIREN], HaEAR AL, BRI b 40 i g
KT 2 AR AN, R LA b A R T K RS T (P < 0.05). 52 IR IREAAR L,
R IR AN ROS. MDA J2 GSH /KPR #34k, SLindafidth MDA J2 ROS 7K
FRE T, GSH KTV EREER ., ERFAT E, 52 ABAME, 70 sRmh
J Al _Eif Nrf2. Keapl. NQOI. HO-1. HSP70 2 SOD2 [FERFKiL, AINEAKMEM 5
A% T Nrf2. Keapl. NQOI. HO-1. HSP70 J2 SOD2 [J3EFE£iL (P<0.05). Mk
A O, 2.5% A0 KRy A B 40 g o] LAE i 4% Nrf2/HO-1 {5 538 4 R A Sk LSO 46 /N i
R (IPEC-12) P A8 .

FRBIA: FALKRE; B NE BRI (IPEC-J2); AL Nrf2HO-1 15 53 i

REE&WH: BXRERBFEETE (U21A20251)

fEH I FARE (1992—), 55, YHIT, E 2N FIWE 7= 5 1R 7 T T 7T . FHL: 13804356455, E-mail: wangchuangi@jlu.edu.cn
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6644 Wl 7 RE MR T K AFBIAHE AR 2 HEXT IPEC-J2 2040 R

WSO AFESES, TAED 1, Tk 1x
(LEMRZEFRIE R, A RICEX EE R 5 E S s, K&, 130062; 207108 RHE

EGRMEIRE AT, AXAE, 050035)

PE: FOKSFEME (ZEA) RENMERTRL —, | ZAETREED . lE2 b (LPS)
Fe PR 2% DRI 40 A 20 L S B PR 2E G 4 o X PR 0 Z A (Vg A s, (EBN P IR i
FErf, VENANEERE ZEA FENNEEERR LPS AR N FINAEER T DU B
WHFE e i — R E, (0 ZEA A LPS [SLEA7RA EL1E A OB 70 AR 2> o 4t B2 2 (QUED
SE— RN, A RSRI AR, PrE Al PrRAGUIRI . B AT AR R IR B
A RESMR ZEA F LPS MIBCATER . Uk, A8F5CLL IPEC-12 4UA NHE FoiiAd, LLo
i QUE 7EWkEE ZEA H1 LPS X4 i 4k B B A 0N 77 T AE L - FI A CCK-8 171
AT A MV 7, LR M SR ke I LR T RS AR . AR BT RE ST N2 15
o I AN R R A R R R B I B3R IE . AT AL SRR W], X REALARLL, S JIBE ZEA
VR FEE (R 38 N T 2 A, 20 pML ZEA BB 2 35 PRI 4 IS /0 A0S JJBEE LPS IREEMIHE In
MIZHTFEAS, 25 LPS KN 1 pg/mL I, HAENE /) W35 P8, X T QUE Kift, WA 20
uM IR PR 4G ), T 40-200 pM- ) QUE W 2> BRI 4u s 7y Rk, 7ERE S KHEA
W, ¥ 7 20 M QUE 5 20 uM ZEA F1 1 ug/mL LPS #4744 . 45 R EoR, £ IPEC-12
4farh, 5 ZEA+LPS 4L, A QUE JaM4LA4e s 1 i RS piauee 1, %
KT ARMARK S E (P<0.05). fEHEFKF F, 5 ZEA+LPS A, QUE MAJEH
A&7 B Nrf2. NQOL1 1 SOD2 [ZEIFik (P<0.05), FHHEHN Nrf2. HO-1 1 NQO1
MEE RIS (P<0.05). XF S B EERAN IR (A 1l e BoR, 5 ZEA+LPS 4L, ¥
n QUE M4H4& 3 EM Claudine ZO-1 Al Occludin #HX & FIAIE A EIE (P<0.05).
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6645 The development of intestinal ILC3s in suckling piglets

Ningning Huang 1, Hao Li 1, Ling Ye 1, Jian Peng 1,2 Hongkui Wei 1,2*
(1. Department of Animal Nutrition and Feed Science, College of Animal Science and Technology, Huazhong
Agricultural University, 430070, Wuhan, PR China; 2The Cooperative Innovation Center for Sustainable Pig

Production, Wuhan, China)

Abstract: Diarrhea and pre-weaning mortality among piglets are crucial factors that impact the
economic sustainability of the swine industry. One of the main causes of diarrhea and mortality is
pathogenic infections. Initiation and regulation of defense mechanisms predominantly rely on the
non-specific innate immune responses in suckling animals. Innate lymphoid cells (ILCs) are
crucial in safeguarding against pathogenic infections, maintaining intestinal health, and acting as
innate counterparts to T lymphocytes. However, our knowledge regarding the development and
function of ILC3s in sucking piglets is currently limited. In this study, we successfully isolated
and characterized the development of jejunal ILC3s and their associated cytokines in suckling
piglets using flow cytometry. During the entire observation period, the development of ILC3s
demonstrated a gradual progression during the early stages of life, followed by a rapid increase at
day 28. Additionally, the development of NKp46™ ILC3s and the production of IL-17A by ILC3s
displayed consistent patterns with the changes observed in ILC3s. Notably, IFN-g levels showed a
significant increase at day 14 of suckling piglet. Moreover, the production of IFN-g by NKp46*
ILC3s was higher compared to that of NKp46~ ILC3s. Importantly, when piglets were subjected to
a 4-hour challenge with Enterotoxigenic Escherichia coli (ETEC), both the percentages and
absolute numbers of ILC3s significantly increased, accompanied by enhanced IL-22 production.
Our research findings demonstrate that the development of ILC3s in suckling piglets follows a
gradual progression from day 1 to day 21, with a notable increase observed at day 28. These
ILC3s may play a vital role in protecting suckling piglets against ETEC, highlighting their
significance for maintaining intestinal health. The outcomes of our study provide valuable insights
for future research in related area.

*Corresponding author: Hongkui Wei; weihongkui@mail.hzau.edu.cn

Tel: 13163377356; E-mail: ninghhuang2020@163.com

107



6646 12R-HETE acts as an endogenous ligand of Nur77 in intestine
and regulates ILC3s plasticity

Ningning Huangl, Jian Peng1,2, and Hongkui Weil,2*
Department of Animal Nutrition and Feed Science, College of Animal Science and Technology, Huazhong
Agricultural University, 430070, Wuhan, PR China. The Cooperative Innovation Center for Sustainable Pig

Production, Wuhan, China.

Abstract: Group 3 innate lymphoid cells (ILC3s) enrich in intestine and play a critical for
protecting against intestinal infections. Intestinal ILC3s exhibit a remarkable degree of plasticity,
allowing these cells to adapt to different microenvironments and differentiate into subsets with
distinct functional properties. Although the differentiation of DN ILC3s into NKp46 ILC3s is an
important process in the development of intestinal immunity, the underlying molecular
mechanisms of this process remain poorly understood. Nur77 is orphan receptors, which plays an
important role in regulating cell differentiation, survival and apoptosis. Recently, Nur77 has been
identified as a potential regulator of intestinal ILC3s expansion. However, the impact of Nur77 on
the plasticity of intestinal ILC3s remains unclear. Intestines were collected from the suckling mice,
the protein—metabolite interactions, surface plasmon resonance and luciferase reporter assay was
used to identify lipids that bind to Nur77. Then, the ligand was taken to mice via oral gavage,
investigating the effects on ILC3s development by flow cytometry. We identified that 12R-HETE
from mouse intestine is an endogenous ligand of Nur77. Treatment with 12R-HETE promoted the
differentiation of NKp46- ILC3s into NKp46" ILC3s by enhancing the T-bet expression, thereby
increased IFN-y production from NKp46* ILC3s, and reduced the susceptibility to infection in
Nur77** suckling mice. An analysis showed that Impdhl was targeted genes of Nur77 in response
to 12R-HETE and regulated ILC3s plasticity. We found 12R-HETE, an endogenous ligand of
Nur77 promoted ILC3s development and the differentiation of NKp46ILC3s into NKp46*ILC3s.
In addition, the susceptibility to pathogenic infection was reduced by increasing IFN-y production
from NKp46*ILC3s. Targeted genes of Nur77 have an important role in this process. Therefore,
our works provide important insights into the critical molecular mechanisms responsible for
intestinal innate immunity development.

*Corresponding author: Hongkui Wei, E-mail: weihongkui@mail.hzau.edu.cn; Tel: 13163377356;

E-mail: ninghhuang2020@163.com
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6673 Multi-omics analyses reveal the correlation between dynamic
alteration of inulin utilizability and longitudinal development of gut

microbiota in Jinhua native pigs

Nana Chen, Yizhen Wang, Mingliang Jin
(Key Laboratory of Animal Nutrition and Feed Science in Eastern China, Ministry of Agriculture; Institute of Feed

Science, College of Animal Sciences, Zhejiang University, Hangzhou 310058, PR China)

ABSTRACT

Backgrounds: Accumulating evidence has demonstrated that precise and rational utilization of
dietary fiber may contribute to improving animal gut health and alleviating conventional feed
resource shortage in swine industry. Inulin, a typical kind of dietary fiber, has emerged as a
promising nutritional supplement due to its various beneficial effects. Nonetheless, how to achieve
the scientific and precise application of inulin in swine industry remains largely obscure. It is well
documented that dietary fiber cannot be digested by endogenous enzymes in the small intestine
but can be fermented into short-chain fatty acids (SCFAs), a group of bio-active molecules with
multiple physiological effects by commensal microbes residing in the large intestine of
monogastric animals. It is worth noting that gut microbiota is a dynamic and complex ecological
system and would vary according to varieties of influencing factors, particularly longitudinal
development. Based on the current knowledge regarding inulin utilization and gut microbiota, we
proposed the hypotheses that dynamic changes of inulin utilizability may occur and correlate with
longitudinal development of swine gut microbial community. Jinhua native pig models were
therein adopted after the consideration of their genetic trait of crude feed tolerance, disease
resistance, the geographical advantages of conducting nearby studies as well as original intention
of exploiting indigenous breed resources. Hence, the present study aimed to preliminarily unveil
the dynamic change pattern of inulin utilizability as a fermentation substrate and clarify its
potential association with microbial community alterations during the early development of gut
microbiota by the means of longitudinal analyses.

Methods: Animal experiments were performed at the Cooperative Experimental Research Base of
Zhejiang University. As for the longitudinal study, fresh feces were sampled from Jinhua pigs
(n=20) with similar body weight at one week pre- and post-weaning as well as 3™ month
post-weaning, respectively. These sampling time points were selected on account of the fact that
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the period from the peri-weaning phase to the phase when gut microbiota reaches basic maturity is
a desirable window period for improving swine health via nutritional intervention strategies. In
vitro simulated gastrointestinal digestion and anaerobic fermentation were applied to mimic the
metabolism of inulin across the swine gastrointestinal tract and evaluate the dynamic change
pattern of its utilizability as a fermentation substrate during the early development of gut
microbiota. Chicory-derived inulin (product number: Orafti®HP; purity of 99.9% ) was a
linear-chain polymer of fructose residues combined together via B-(2—1) glycosidic bonds with a
terminal glucose residue bound via an a-(2—1) glycosidic bond, which was manufactured in a
single batch by BENEO-Orafti (Tienen, Belgium). Specifically, anaerobic fermentation was
conducted in the anaerobic cabinet (Electrotek, Blackburn, UK) via blending the equal volumes of
swine fecal slurry (2%, w/v) and inulin substrate solution (4%, w/v) and incubating for 14 hours at
37 C. Non-fermentable microcrystalline cellulose acted as a negative control to exclude the
background interference of basal fermentation medium. Subsequently, targeted metabolomics was
used to characterize microbial fermentation-derived SCFAs profiles. Meanwhile, longitudinal
alterations of swine gut microbiota were assessed through 16S rRNA sequencing of fresh feces,
which was widely acknowledged as an invasive and feasible approach for reflecting gut microbial
community structure and function. Functional prediction of swine gut microbial community was
performed based on KEGG database. Furthermore, Spearman’s correlation analysis was
performed to determine the potential association between microbial fermentation-derived SCFAs
production and relative abundances of differential bacterial genera or differential carbohydrate
metabolism pathways as well as the association between relative abundances of differential
bacterial genera and differential carbohydrate metabolism pathways.

Results: Targeted metabolomics analysis displayed escalating concentrations of SCFAs in the
fermentation broth, indicating a remarkable elevation of inulin utilizability as a fermentation
substrate during the longitudinal development of swine gut microbiota. Moreover, longitudinal
observations exhibited a conspicuous rise in the proportion of linear SCFAs and butyrate
production as well as a significant decline in the proportion of branched SCFAs production in the
fermentation broth, which may be attributed to the fact that different SCFAs components are
generated from the shared intermediate metabolites of inulin fermentation in a competitive manner.
As evidenced by microbiomics analysis, significant alterations were found in the composition of

swine gut microbial community during the longitudinal development. Furthermore, there was a
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marked longitudinal increase in alpha diversity of gut microbial community. Intriguingly,
functional prediction of microbial community unveiled the ascending abundances of carbohydrate
metabolism pathways, including pentose phosphate pathway, butanoate metabolism pathway as
well as fructose and mannose metabolism pathway. Notably, Spearman’s correlation analysis
revealed significantly positive links between relative abundances of bacterial genera
Bifidobacterium, Roseburia, Faecalibacterium and Enterococcus and the production of microbial
fermentation-derived SCFAs production. In addition, relative abundances of these bacterial genera
were also noticed to positively correlate with relative abundances of the carbohydrate metabolism
pathways mentioned above. The close associations between multiple kinds of bacterial genera and
SCFAs production may be partly ascribed to the fact that microbial fermentation of inulin into
SCFAs is cooperatively orchestrated by different participating bacteria in a cross-feeding
synergistic way, such as primary degrading bacteria, secondary metabolizing bacteria and ultimate
SCFAs-producing bacteria.

Conclusions: In summary, this study preliminarily reveals the dynamic change pattern of inulin
utilizability and its correlation with longitudinal alterations of gut microbial community structure
and carbohydrate metabolism function in Jinhua pig models. These findings may shed new lights
on understanding the dynamic change pattern of inulin from the perspective of gut microbiota
development and lay the foundation for its precise and rational use of inulin via the synergistic
combination with its metabolizing microbes in future swine nutritional interventions. However, it
must be acknowledged that there are still some limitations existing in this study. Longer sampling
time span, larger-scales of sampling subjects and denser sampling time points as well as dynamic
shifts of microbial community during the fermentation process would be also taken into
consideration in the future studies. Thus, more in-depth researches are warranted to facilitate the
accomplishment of precise use of inulin in swine industry.

Keywords: Jinhua pigs; inulin utilizability; longitudinal development; gut microbiota;
multi-omics analyses

Email: nanachen1207@zju.edu.cn; Tel: +86 13588274862
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Multi-omics analyses reveal the correlation between dynamic alteration of inulin
utilizability and longitudinal development of gut microbiota in Jinhua native pigs

Nana Chen, Yizhen Wang & Mingliang Jin
Key Laboratory of Animal Nutrition and Feed Science in Eastern China, Ministry of Agriculture, Institute of Feed Science, College of
Animal Sciences, Zhejiang University, Hangzhou 310058, PR China (Email: nanachen1207@zju.edu.cn)

Abstract: Inulin is a typical kind of fermentable polysaccharide and has emerged as a promising dietary supplement due to its multiple health-promoting effects. This study aimed to
unveil the dynamic change pattern of inulin utilizability as a fermentation substrate during gut microbiota development and illuminate its potential association with gut microbiota in
Chinese Jinhua native pig models via longitudinal analyses. Herein, fresh feces were collected at one week pre- and post-weaning as well as 3rd month post-weaning, respectively.
Targeted metabolomics and in vifro simulated fermentation revealed increasing concentrations of fecal short-chain fatty acids (SCFAs) and elevating utilizability of inulin as a
fermentation substrate. Microbiomic analyses demonstrated conspicuous longitudinal alterations in gut microbial composition and a significant rise in microbial community diversity
during gut microbiota development. Furthermore, gut microbial functional analyses exhibited a remarkable increase in the relative abundances of carbohydrate metabolism pathways,

including pentose phosphate pathway, galactose metabolism pathway, butanoate metabolism pathway as well as fructose and mannose metabolism pathway. Notably, Spearman’s
correlation analyses uncovered that significantly positively correlations existed between relative abundances of bacterial genera Bifidobacterium, Roseburia, Fuecalibacterium and the
production of microbial fermentation-derived SCFAs. Collectively, these findings ofter novel insights into understanding inulin utilizability variations from the perspective of gut

microbiota development and lay the foundations for rational use of inulin via the synergistic combination with its metabolizing bacteria in future nutritional interventions.

A longitudinal study in Jinhua native pig models
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Conclusion

In summary, our data preliminarily confirm the hypothesis that the dynamic changes of inulin utilizability occurrs and correlates with longitudinal alterations of microbial community
structure and function during gut microbiota development in Chinese Jinhua native pig models. Notably, this study may shed new lights on the dynamic change pattern of inulin
utilizability from the perspective of gut microbiota development and lay the foundations for rational use of inulin via the synergistic combination with its metabolizing bacteria in future

nutritional interventions.
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6678 The ubiquitination of key proteins in tryptophan metabolism
pathway plays an important role in the regulation of antioxidant

levels in pig liver by a-lipoic acid

Jie Gao, Yanjun Cui, Weiguang Bao, Yue Hao and Xianhong Gu*
(State Key Laboratory of Animal Nutrition, Institute of Animal Sciences, Chinese Academy of Agricultural

Sciences, Beijing 100193, China)

1. Introduction

Improving the antioxidant capacity of the body is of great significance in the prevention and
treatment of human and animal diseases and the improvement of growth performance or
production parameters. Ubiquitination plays an important role in cellular processes, and is closely
related to protein degradation in cells. At present, the importance of ubiquitination modification in
participating in vital movement of animals has been confirmed, while the regulatory mechanism
of ubiquitination modification involved in the antioxidant capacity in pig liver has not been deeply
explored. In livestock production, a-lipoic acid (LA) can be used as an additive to alleviate stress
damage and improve product quality. However, there are few in-depth reports on the key
mechanism of LA regulating antioxidant capability by protein PTMs.
2. Materials and methods

Castrated 12 male large white (LW) finishing pigs at the body weight of 70.64 + 3.61 kg
were randomly allocated to 2 groups of 6 pigs per group. These pigs were fed with formulated diet
containing 0 (CK, n = 6) and 800 mg/kg LA (LA, n = 6), respectively. All pigs were individually
single-caged in 160 cm x 90 cm x 120 cm metabolic cages, given free access to water, and fed
with a fattening diet (corn-soybean meal) containing 15.73% crude protein and 13.39 MJ/kg
digestible energy, and the whole experiment lasted for 29days. LC-MS/MS analysis was
performed on a Q Exactive HF mass spectrometer that was coupled to Easy nLC.
3. Results
3.1. Analysis of protein expression and ubiquitination modification level in pig liver

A total of 7,274 proteins were identified and quantified overall via TMT coupled with
LC-MS/MS, of which 5,326 proteins were quantified. We identified 580 Kub proteins, 1380 Kub
peptides and 1564 Kub sites through ubiquitylome analysis. Moreover, 64 sites of the 57 proteins
of pig liver were ubiquitinated only in LA group, including KMO, MAOB, PSMDI, etc. These
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ubiquitination occurred in the corresponding sites of these pig liver proteins from LA group, but
were unobserved in the CK group, suggesting that the ubiquitination of the sites in these proteins
was positively regulated by LA. Furthermore, the differential ubiquitination sites of several key
enzymes in the tryptophan metabolism pathway identified in our research are KMO (K179),
MAOB (K359) and CAT (K243), respectively.

3.2. Biological function analysis of differential protein

Several top ranking GO terms of DEPs from BP were associated with regulation of actin and
aromatic amino acid metabolism; the top ranking enriched terms that related to MF were
associated with amino acid metabolism and oxidase activity, including Kkynurenine
3-monooxygenase activity, L-tyrosine aminotransferase activity; the top ranking enriched terms
that related to CC were associated with membrane structure. Several top ranking GO terms of
DUPs from BP were related to expression of protein modification and deubiquitination of protein;
the top ranking enriched terms that related to MF were associated with oxidoreductase activity and
ubiquitination of proteins; the top ranking enriched terms that related to CC were associated with
nuclear chromatin. The terms we focused on are oxidase activity and kynurenine
3-monooxygenase activity.

The KEGG enrichment analysis showed that the number of DEPs involved in the tryptophan
metabolism of pig liver in LA group was significantly increased compared with the CK group.
Comparing CK and LA groups, tryptophan metabolism, histidine metabolism, glycine, serine and
threonine metabolism KEGG metabolic pathways of DUPs were significantly enriched.
Up-regulated proteins were mainly enriched in ovarian steroidogenesis, down-regulated proteins
were enriched in tryptophan metabolism. Up-regulated Kub proteins were mainly enriched in
tryptophan metabolism, down-regulated Kub proteins were enriched in ubiquitin mediated
proteolysis. It can be seen that significant changes in tryptophan metabolism at the protein level
and ubiquitination modification level are worthy of attention.

3.3. The expression of kynurenine 3-monooxygenase (KMO) and antioxidation in pig liver with
the effect of a-lipoic acid (LA)

Compared with the CK group, the activities of SOD and GSH-Px in pig liver upon LA
significantly increased, the activities of CAT and TAOC showed an upward trend, the
concentrations of NADH, NAD and NADH/NAD ratio were significantly increased, and the level

of MDA was significantly decreased, together with the level of 4-HNE shows a downward trend.
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From the results of proteome and ubiquitylome analysis, compared with the CK group, the protein
expression level of KMO under the action of LA decreased significantly, and ubiquitination
modification occurred. In addition, the enzyme activity of MAO, which has the potential role of
causing oxidative stress, decreased significantly under the regulation of LA, but the enzyme
activity of MAOB, one of the isoenzymes of MAO, did not change significantly.
4. Conclusion

In this study, the DEPs identified from the livers of pigs fed with LA were closely related to
the metabolism of various amino acids. In addition to the significant changes in the protein
expression and ubiquitination levels of KMO, the ubiquitination levels of MAOB and CAT which
are key enzymes in the tryptophan metabolic pathway have also changed significantly. In
combination with the significant improvement of antioxidant indicators, we speculate that the
ubiquitination of key enzymes in the tryptophan metabolic pathway, especially KMO, plays an
important role in the process of LA regulating the liver antioxidant capacity. In addition, we
screened the key ubiquitination modification site (K179) of KMO under the action of LA. Overall,
our data highlights the involvement of protein ubiquitination in pig liver response to the
antioxidant a-lipoic acid which makes a breakthrough. We preliminarily discussed how nutrients
regulate the antioxidant capacity of tissues and organs by protein PTMs, providing a new sight for
further research on the mechanism of reducing stress injury through nutritional regulation
measures.

E-mail address: guxianhong@vip.sina.com (X. Gu), gaojieludou@126.com (J. Gao). Mob:
(086)15313806108
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6227 T A¥E 9-28 FH BFERH T R AU AR K GRS o B I IR ) LR R R R
BRI SCEEH

TR 1, MR 1, AL 1,2%, BUEAE 1,2

(L. IR RZBRFERARZESE, Kb 410128; 2. WIFGH & &2 E W REAF .0, K 410128)

53

WE: ATEERAF AN 9 A E 28 H WS RS 228 MU SR IR LAS B S i
TR SR o B R 38 Sk PIC R A 9 IR 2 28 H e 1C sk ORS VU B 4048

PRICRSU R AU, JRTE 28 IR RE AT 18 SKBEHLS 9 3 4. X FR A A MR fl f
PRI 53 W8 N 500mg A1 100mg i LA RIS AR, R30I 12 . 53R 1D A%
M9 I ARKE T B Bk T RS ETHERAHT 15 Ak, 18 Ak, 19 Ak
LFNEAR, TS A 20 AR TTIR SR BRAK: K5 7 iE R BRI ETHEHT 20 F A ) IE4HE,
MG 2R 8 PR . 2D 28 Al S5 RR rh iR 5 ) LRI ] 2 MR B S 125 L RS T3 RR A,
EVRERE IS HANE 7. 3) WIN 1000mg/kg 19 ) LAS R 1T 2 25 42 i A 177 S8 W KT R0
P bRE )] (P<0.05), W3 FRARIMIE N & & (P<0.05); 7E AAPH 5552 IR 5 41
FA B A R LA S T LA TM3 4 i 52 = SR A e A S 38 5 3501 4 e
T2 (P<0.05): JEJLZABR {2k HO-1, SOD2,NQO1 Fiéd & A &L (P<0.05), FHilid
PI3K/AKT 15 5t Nef2 @A, (2t THrpisa bR aRiL. 4 SxAMLt, #mlkE L
ZRIR W] 5 2 PR T ROS (P<0.05), H¥RIN 1000mg/kg &)L 25 AT 5. 2 PR AR 7 I g
AL bR EY) MDA F1 DNA 2555 £4 8-OHdg 7K1 (P<0.05); IR JLARIR A
NG T 2R B & HAPRS T ATP & 8T 0 2 500 . HZ 5 FiL e 45 SR RS i 2 2
IREER R I TS T, SR A K, 703 V2 00 5 ) LA TR T 6 52 08 A T 25 R AR b s W
ks ARINEJLRIR G, JC-1 RAEMREZERIN (P<0.05), FFHE MR A= A 5 H 1
Pgclofll Nrfl [ mRNA F£IE (P<0.05). 5) ¥SINJE LA G nT e bR 7 AMPK B 1L 1M
B DTRG0 445 R W, 5 LSRR T 8 I 455 T AMPK o TLEE[) KD 4585 C #HE
R PASEE R, it AMPK ORI 1L . 25 b, FRAREN 9 A% 20 A%S, KM & 230 1
Tt 20 IS A BEAR: DR P NI LSRR MRS T35 B L RS 10 SRR =

.
\
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HEEHA: ERXARRFIES (31772819) (U22A20515); M4 B AR (2021NK2010)
FEH I BER (1995-), 5, IR KW N, LA g0 A, 328 W B S S8 7701 90 FAL: 1573133334, E-mail: rzhi479@163.com
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6247 Effects of Dietary Fiber ISF/SF Ratio in Late Pregnancy on
Reproductive Performance, Milk Composition and Inflammatory

Responses of Sows

Chengming Wang 1,2, Nan Wang 1,2, Yuankun Deng 1,2, Andong Zha 1,2, Junyao Li 1,2, Bie Tan 1,2, Ming Qi
1,2*, Jing Wang 1,2*, Yulong Yin 1,2
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan, 410128, China; 2.

Yuelushan Laboratory, Hunan, 410128, China)

Abstract: Sows are frequently subjected to various stresses during late gestation and lactation,
which trigger inflammatory responses and metabolic disorders. Dietary fiber can regulate gut
microbiota and thereby alleviate stress and improve the reproductive performance of sows. The
aim of this study was to evaluate the optimal maternal dietary fiber ratio (ISF/SF) based on
reproductive performance, serum biochemical indices, inflammatory response, milk composition,
and milk immunoglobulin of sows during late pregnancy. Sixty multiparous sows (Yorkshire %
Landrace, 2 parity) were randomly divided into 3 treatment groups (HFR, MFR, LFR groups)
according to the consistent principle of body weight, backfat, and parity. Sows were fed different
ISF/SF ratio diets (HFR: 7.77, MFR: 5.94, LFR: 3.56) from d 85 of gestation to delivery, and were
fed the same lactating diet. MFR significantly increased the litter weight of piglets at 21 days of
breastfeeding (weaning)(P < 0.05). The milk fat percentage and lactose percentage in the
colostrum of sows in the MFR and LFR groups were significantly higher than those in the HFR
group (P < 0.05), and the IgG and IgM contents in the colostrum of sows in MFR group were
significantly increased (P < 0.05). Compared with the HFR group, plasma glucose (GLU) and
interleukin-13 (IL-1B) of sows in the MFR and LFR groups were significantly decreased at
delivery (P < 0.05). Plasma high-density lipoprotein cholesterol (HDL-C), non-esterified fatty
acids (FFA), and interleukin-10 (IL-10) were significantly increased, and low-density lipoprotein
cholesterol (LDL-C), aspartate aminotransferase (AST) and plasma alanine aminotransferase
(ALT) were significantly decreased during delivery in MFR group (P < 0.05). For their offspring,

Compared with the HFR group, MFR and LFR treatments significantly increased plasma IgG and

HETH: ExERBEELSTIH (U20A2054, U22A20510, 32072745, 32102571, 32130099)
e B4 (1997, T, mmAREA, BEHRE, &8, Fhl: 18206959121 E-mail: 412438716@qq.com
SEEES: TS, #0%, E-mail: jingwang023@hunau.edu.cn; W, ##%, E-mail: bietan@hunau.edu.cn
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IgM contents of piglets at weaning (P < 0.05). The plasma IgG content of piglets in the MFR
group was significantly higher than that in the LFR group (P < 0.05), and the plasma sIgA content
of piglets in the MFR group was significantly higher than that in the HFR group (P < 0.05). In
conclusion, dietary fiber ISF/SF ratio of 5.94 in late gestation could improve the reproductive
performance and colostrum immunoglobin contents of sows, and alleviate systemic inflammation
in sows and piglets.

Keywords: Dietary fiber, Reproductive performance, Colostrum, Sow, Piglets
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6488 VK BRI R B D) AL M S R B B A
3 5 R

T, iR, B

CREAE R Z B BB, AT 100191)

WE: MK GRS R 775 KB M& Gl A EIRIT R m . Bk, EHFEENT6E
MeoE FRY AR IR AR R 8 3 o5 RS i M R F LR X AR L T — R IR R
e IE R IR AE Y, DA IR (R B IR K B MIhREIEE IR R . il B R S, B R
WAl 7 JE KA PCNA 2R )8 8 78 & 2 IRIG R Z4f (pTo) kb, 28 G418 ik J5 15
B H] AR E MUK pTr-PCNA promoter-Luciferase £2 58 5 Y4l bk . 3@t xt 225 Fhvs 224 i
(¥ ved B 7 , R Z-scores BEAVSESE Y 7 FRRENS IWUE PCNA HER R 2 7P, B
(1) 1 22 7 BT F2 I SR E RIS o 1) 10 uM 1 (A 22 7 i v DL (2 3 pTr 408 PCNA. CDK4.+
CCNDI. Cdx2. GATA3. CAT“&38%8. H IR K E FH e R ) RIE (P<0.05);

2) A JE AR R, 10 pM 2 RE ] DL R S B pTr 0 Lesl; 3) Edu ikEe R
B, 10 pM #9227 B AT DUR 222 DNA S 615N (P<0.05), Wias B2 7 r] DL (e ik
DNA S HlEE, 4T S #AM pTr 40 bblsgin, M mifeit pTr RIS 5E. 4) L pTr
2 B R T A B B 4 pEECs A R A AP REAY, 255K 10 pM 1 A2 P T DL
FEHMAR AN ZR (P<0.05). 5) TAARIRIN 500 mg/kg 2 B . 25 52 = 1 RN B
R (P<0.05). MG EHEMLRES (T-AOC). HAMYEALEE (SOD). At H kit 4
I (GSH-PX), K 7 MG+ (MDA ME&E. 6) BN FALILH,
TRRRHN N 500 mg/kg 22 g B 25 B v 1 IR K B AR TDGFIT #i1 DNA 12 5 AH %
NEIL2 W15R1E/KFo £ EFTid, @it 21 pTr-PCNA promoter-Luciferase 4 iy =i & 7 14k
IR AR R] DL R 4% pTe 4 A, (et DNA SIS, AR EE pTr 4H s 5E Al
ARG SN PRI N 500 mg/kg FY A2 W] DU 32 = K BRI B eae /o, AT
HER WM AG R B IR RA PR - 25 B RTIR, FATESL TR WG K 8 7 VR4 1Y) e 1 L 07 i 41
BRS, WTH T @ ORI T AR BT Re e E IR R . SR AR SMABRJ0AIE, I A
TG 39 H 1) 1 A P e T DB (R HE R Vs 77 R A 5 . R B AR R R E SR AR A, JETm R
HEWE R A B RIS i i P AR 4

Regi. RIS B Sl ERE, S

FEWH: ExRERREESTH (320200800
fEE®E AN TFHFE (1997—), B, WEAFGN, MEHRE, WEFRSAERS%EW. FH: 18618110058, E-mail:
wxysinnow(@163.com
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6527 MERFN VB12 X g% 5 BA BB AR L ThREFIAG ) LK B BINLHIB 5L

Fgt, J7IEEE, mL5, fEfe, fREET, AME, MR, AEpem, Do, RAE
CPU AR R 22 S E IR TR BT, 2O FR S pUm S TR RSk S, AR 6111300 >

FHE: MFERA VB2 1B B IREAE R, AR DA EE F R R R 1 T AL, B RTOA R
JURRBE R AL, XA RIT )UK B ARG TR, ASHF 78 B EDR T SR 0R 5 B8 I it e A0
VB12 (FV) XEHMARIMIE Hey KT SRR I 8 % FE APt b e 71 ivsgm . 4t
B 20 SAT B RIS T K A< K ED, BEFLEC 2 MEEE: 1) CON, 4L, 2) FV,
HERF1 VB12 4 (20mg/kg MR, 0.125mg/kg VB12). 5 REW, 1AM FV FInaT LR 2% %
i TUGR IR A2 #(P<0.05). [FIE, FV A I in 1 a4 5 5 11 1 2% 52 (P<0.05), b T
o FRLASL THT AR 9 B 5 400 48 98 52 (P<0.05) . BEURP Z BRI, BRA& Hey /KF 535 B 7H(P<0.05). H
A FV JG, Brariiis Hey fI7KF B35 BRI (P<0.05). BEAL, FV [N 78 2 35 38 hn 17 15 i i
R CER. R AR A, RNER. KREER. BAN. RaRM
(I 2R /K F(P<0.05). [FIES, 5 CON 4L, RER FV 09I INE 32 & - B IR A H 2 iR /K 1
(I 45 (P<0.10) 0 AHSRVE XM BN, iy L ) 20 12 K P 15 i 458 268 0T 190 L 6 5 5 2 TE A %
(P<0.05). HE—3BIIHT R, BERIARGAIN FV B0E T Ia 8 T & 2Rl 2 5 (1 SNAT2 Al
VEGF-A & HRIE(P<0.05). JFH FV KIEIMEOE 7 ia M FiHERLEH (mTOR). S6.
4E-BP1. AKT HJFiA(P<0.05). LA &5 5% IR 5 RN 78 FV 1T LI F#AIK Hey 7K
S SRR M B L SR SR S RS SNAT2 - mTOR (5 538 M K £ v BEIG 53
PEREMIIG LK B -

REEE: R, 4EEFE B2, BANKAIRSE, FACEREAR, MR, IREDE
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6528 TRIRRAS DA R S X S Ui J S0 6532 F 7 4 RE R i 4 T s A AL Al
i

F%, J7IEEE, W, fefe, IREEE, ME, MR, kR, Sk, REE
CPU AR R 22 B E FRITTERT . B0H Bl PUN & R B R LIS, R 611130)

FAEL: URLRLE S m TR B 5 3 W SR 5 A BRRE (R BT R AR U 3R L & 3 BUB i SRR B I . TR
AN VR N & & T BRI B FR 5L, nTLASRAN B SR BT R A2 , G IR R AR
Rk, A7 S EFHETR G PR INBTRREN (NaxSO.) SHEFE IV RICH . EIERRIKIE |
A M R B FPUEA e /IS . DRIk, JEER 20 Sk~ REE CRbig e x KA x K ED, 78
ULUR 60 REEHL> A 2 ANAEHE: 1) CON, XFHE4L, 2) NaSOs fBRENZAL (1.40 g/kg). WEHT
S5, MR IN NaaSOa 1T LA B HTEE SENG 1Y) K AR 3 (P=0.05) 0 #E— 35 70 BT K I, NaxSO4
VRN 2 AR T R 0% 90 R R P e IFL [ e A1 285 P T 8k O i T R o 2% 32 O . O [ e
K (P<0.05), BT RGBS ARG (Sult2al ) FIAEHLIA B TH#I2E A (Sleola2) )
BRI FRIE (P<0.05), T FEAS T ey i) s I8y BR K (P<0.10). Jf H., NaaSO4 HJ#h 78
BN T BHE YR 90 AN i AL A (CAT) #5771 (P<0.05), 07 B I (1 e
ALY B (T-SOD) (P<0.100 571, BT IGELN 8 (MDA) H& & (P<0.05),

T RS SIRT1 RIA (P<0.05). [FIBT, NaxSOs IR I IN T MG AL I % % (P<0.05)
FIAERETX 1) B 40 ML E 0 (P<0.10) . NaaSO4 AN 78 1IN 17 BRIl b K 75 =R . 4L 2R
FNARE. HARK. HEAR. S2%R. MERKTF (P<0.05, HHmsalik. 4k, &
AR BRAMNE. HRERAK. WAL S (P<0.10). NaxSO4 21 &GN
TR ML R R REEIR . KRR K (P<0.05). LAk, BERE NaoSOu 177 i i 2 B
IRAEUR 114 KBRS MR A ML R IR (P<0.05). iE— 25 40 Hr R B, B} 3 T RO Jn
Na SO i TR EN R LENE (mTOR). S6. 4E-BP1 fIFEIE (P<0.05). LI L45H
U, SRR J5 W RERE P 78 NaoSO4 1] LUBIL B DG Sult2al 131k AR 7 L0 TBA /KF,
3o 184 56 R 8 0 B 45 10 85 B RS mTOR {5 538 ol 4R i R L MR 113 e 1 AV L IR A
I, VARG B iR AE SIRT (2R AF FEMIC MDA 7K-F RGBT AL EE 71, TTTiR s
T EHATEREFIAG ) LAY o

SRERIAE . BRERGN, WTEESERR, MR, PUELL, mTOR, UEURTESE
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6550 R 75 P EZ A INFIN 15 REMERE . SBMPIEILTIRE R IHAF
a2

HKIEZR 1,2, AERE 1,2, R 1,2, J7WAE 3, RIEEE 1,2, Kb 1,2, S&R 1,2, JTHE 1.2*
(1. RN RZ B RFE R ARZERE, KD 410128; 2. B EHOL TIEWIF A TEM AL, Kb 410128;

3. FERRE AR AR, KPP 4100000 6

PR ARG BRI — M7 B2 INA (55.39%FEAEAT, 18.46%iHHE, 7.69%)11%,
18.46% 1) T BERE BHHMERE . Sl MF AU e SO A KM RE I I . JEHR 1-2 JIRIK
FEx Ko R=J0AR AR 40 3k, BENLY A 2 MACERAL, 4120 MNEE, FAEST 1 LEE.
X HE A A MR PR, X 2 R BRI DR P R N 3.25% 0B T R, e A I R 1 A
Zo)E 3, R HIE 28 do BIREM: 1 SXHRALMEL, &7 R R (K AL
AT AP A AR B B E IR (P<0.05), “FHIS R ERK (P<0.05), MULEHEE™
HFHOE .2 2 5+:(P>0.05), 875 PRIZHY)E S AR BT 0.05<P<0.10); 2) H5XHE4]
ML, 252G RE YIRS AL R AR AR AR E A S RREE G (1gG)
RERR (P<0.05), REAGEEERC (P<0.05); 3) &7 h AR MG 4t H
R E g (GSH-Px) ALEGEE M BiLEE (T-SOD) JEEEE S S (P<0.05), TH
(MDA) FERFEFK (P<0.05), 1gG FEBFERR (P<0.05), 1M IgM Ml IgA ¥ EEH
BEEFP>0.05); 4) BI5hELGHATHE WY e EATNT g5 AR S B R m (P<0.05),
AL AFAE PE T R B K (P<0.05), XHMFREIBEBA BEFW: 5 5xIRAMEL, 277
TR AT HILFE T 1gG S B R Z S (P<0.05). AREAIM, ®EART, i
B LIRS YR LA B v 2 R T i B S R i e s R — T T Y A
PERE, A 5 b B 2NN AR & BERC AT I FL B I UL R 7 BB R A S TR R 4
TS AOR, AR R IR B WAL, FRIRRRR T3Sk 88, B L (37 5 & = A
IgG &8, AT A1 R 52 il FUAT S8 I AR MR RE R S e AR ), [RIB VA SR s
R 7Py, WIREHE, WIS, HIEIERE: %R IIRE
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6562 TR o AN FISRIEAIK P 1B A BN SR S NS 0 72 KI5
M

RYEE 1,2, W 1,2, BN 1,2, #2423
ferp ol R EE SR B, B 4300705 2. 3008 S g REFRE AT RN H0y, B 4300705 3R SE (R
SRR IR @ P FE A L, B 430070) 7

WE: YRR REFENLFMREICE, S5 RERE T RS DNA & .
LR R B AR A5 A 5 TR AR IE B E PRI TR R I AN TR KRR K ST (ot A AL
PRBCIR A FIURS IR TR REMEL, DA 58 TR o0& 2 I SR UERIK T IR BRI $ 56 3k 15~21 A
WBHEM Y B RAME, BENLY S 4, &2 10 ~ 12 ko 7EAR[RIZEARARR AR A A [R5 R0 7K
PRI, BIES 1 AR AR RN 96 mg/kg BRER Lk (ferrous sulfate, FeSO4) 1 54 mg/kg H&
I 542k (glycine chelate iron, Gly-Fe )/E i BEZH, 25 2 ZHANEE 3 AHPRHR A 23 53l 73 N 80mg/kg
H1 115 mg/kg Gly-Fe, £ 4 AN 5 AR F 737507500 80 mg/kg Al 115 mg/kg [ R IR 25
K # 48k (methionine hydroxyl analogue chelate iron, MHA-Fe), ¥ 16 J&. 45 %%
Bl DB EE 12 A 16 JARE, 555 1 HAMEHEL, 55 4 AR5 5 H AR T IEZ(P<0.01)
I i S AR OB L) (P<0.05) 3BFRA: 5 5 AR RS 7 HUNG B0k 8L E T
(P<0.05), JFMIEFNRE T LR B (P<0.05), 2) W 16 &, 2. 3. 4 15 HR
AR BRI R, S EMNDEASESE | AARHELEE 2R
(P>0.05). 3) 55 1 HAEMLEL, 52, 3. 4 f1 5 AAKMIERAESE (P<0.01). %
RATE (P<0.05) MEEREAZASE (P<0.01) HEEFK, HE S AAMRBREESE
RETHE (P<0.05). 4) 5 4 A 5 AN MG PR RABE T IL-6 AP REFMLTE 1
Y (P<0.05). MRMESTEE R TR, M3F IL-6 KFS5EA RS R R EMHK (P<0.05), i
PR RSB RS RERE TRIERRIN (P<0.05), 54k, IMiE IL-6 KFS5HERSESERER
FHHHK (P<0.05). 5) 558 1 AARHMLL, 55 5 ALAR MG A S EE K i
FURE I BB B K 22 10 (P<0.05), LI RIS 2% Hh T — B /K -F 25 BRAIK (P<0.05).
BEAh, 55 4 HANGE 5 A ARERE T K BB T 58 1 A . Bkt RN
80 mg/kg Al 115 mg/kg ] MHA-Fe 7] S8 AFEREH T, $EmMUARBIRIH 2, BIKASE
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6598 TRANRISINEE B} 5 A2 Ut i PR AR PR RE . FLAh A BT RE
ih)- 2]

WRE, TURH, XIN&, WHuE, RE, REE

PO R =2 ZN W E FRHE TR, DUIER#R 611130)

TE: WEOR)S IR & BRI, TAEESRES 5-7 RAGF, 3-5 Ko AR g i ,
(e o R B S O 2 81 3 R BB 2 RS 1 SO RS AR AN (g R o 1 P IR« e R
JEHETG (YO JERERFERRE I L2544 il 78 70 IREUR I il B bl FH 7= i, RS2 R
BRHBARI =4« R A (K B FR LA D I B A S S 2R, & & 2k AHLIR . Bl
UL DI A0 A 0 7 Aok 6 1 R 58 0 S0 L399 L e e A5
H TER RS R R AR A P BE RO RN . JEHL 150 SKIEUR 90 REGK A< KA, BEHL A 3
H(n=50). %f REZH AL A IRl R, A0 PRI 23 Vs 0 1.25, 2.00 g/kg 1) YDP HIRA5G TR,
RIG— BRI SR. S5HREY: 1) YDP 4R R R IR 5 107 1 5 5B 2 8m, ke
W5 T 2 i 0 B AT B N ) 34 (P<0.01, P=0.05), H.¥%N YDP 3 FBARAT 3 JE T R AT 4%
NG5 FE%0(P<0.05). 2) 38 EERE MiEH, YDP A h &bk H Ik b ¥l (GSH-PX) & &
FART XA (P<0.05), RBEERE A(gA)E & X RAL(P<0.05). FHEIRETAHA T EHIA
TLHEJI(T-AOC) FEAb A KK F--B (TGFR-B) & &= CON 41(P<0.05). 3) YDP HihF LB}
FE IS A A - BE(MDA) & 2 35 35 5 T X B 41 (P<0.05) . S50 FRAHAHEL, WFLEE =K, 2.00 g/kg
BEAL LRSS A T 5(P=0.07), /7l e k& 1 A(sIgA) & & A BEIKE H(P=0.06).
4) TEWFLER 14 K, 2.00 ghkg AN S 25 E m XA P=0.08), %ZEKREN G FE
B2 S TR R ZH(P<0.05), H¥sin YDP Al 23 im BEFLH IgA & 8 (P<0.01). 5) AR I
W, 1.25 g/kg A ER R A& B = T IR AL 2.00 g/kg 41(P<0.05). %8 LRTIR, AHEF
T, BEREUEOR 5 390 28 A AU PR AR S I B 5 A2 Je iR iy 1 BRI IR S S R R T AR, e
TEHEFLY S T REE AR I G KT, B T AR TR AT SR VS fa L, A
Wi A7 4% A .

REE. R, MRHEAETT: BhEMERe: rEIAE: AT

O L TH . ABTIZI)I EARHE L BUR H (20212DZX0009), -+ P9 T # Fh B H (2021YFYZ0008) BBy«
fEH I WRE (1999-), 5, WA, WEad, NFshPs 7 50RRA L. FHL: 18483662636 E-mail:

junlei@stu.sicau.edu.cn

BIAEE: BREE, BIRFF R, WA S0W, E-mail:_shengyuxu@sicau.edu.cn
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6613 BEE} 5 A TO7E % 5 I IR A SR 0 3 L B 0 B 4 BB o O S AE b
il

WRE, TURH, XML&, WHOE, RE, REE

CPUNANME R =2 B8 TR TE i, P #R 611130

WE: SN IE AT B BTG RAY . UEIR 2 £ M R G R L AFE T
FAP AR S S, AT A LR AEBNE S . AHEFL B R BERE SR OR 5 HTR A ALY AR R
NP RE 5 A TCYDP) R B AT A 3% (0 i A= ) A0 R g T R (SCFA) S, LA K i ik
Y15 SCFA. IMLISA ML T DAL RS A TERE o8 R o RHL 150 SKEEd 90 R H= KB £
¥, BEALSN 3 4H(n=50). X HEZH PRI MR TEAR , RIS AL PRI M 2 AR N 1.25. 2.00 g/kg (1)
YDP RIS AR, I8 — ELRFELBIWT O 4E o . S5 K. 1) 1.25 g/kg 1 YDP fede st gk it
TSR TR & i, BRI AR S v 1 T R & #(P<0.05), H YDP &3 BEK T 4F
URERRESSERAE IR Z RETE, B E N T A8 SE A YIBZ FEVE(P<0.05). 2) YDP % H2
T T URTERE 2608 o Actinobacteria A1 Limosilactobacilli (19323 (P<0.05), & #Em 712
ffi v Verrucomicrobiota. Bacteroidota £l Fusobacteriotai [fJ=F /% (P<0.05). 3) #LUREF3 2518
KA FEE S B R E M % 05, P<0.05) . iF UE O BE % 3 (E
Prevotellaceae NK3B31_group HIFZ 5 FAF P 4K NIR . IR ALESE R MR TR 5 2. 2%
1IEM9%(@>0.5, P<0.05), Bacteroidota and Prevotellaceae NK3B31 groupNK3B31 S54EAA%E
W3 UK (r<-0.5, P<0.05). 4) WHFL RF#E S5 SR LA K M3 4 i B 7 e B AR 1 A(IgA)
5 Romboutsia 3= & & & 2 1M 9% (1<-0.5, P<0.05). 5) fF %% Z&{H & Lactobacillus and
Holdemanella =F & 53 S48 R MR IR 2 IEAHOC, 5 ILIE IgA 2K (>0.5, P<0.05).
Zi EPTR, AERPRE IR S IR L E R VR 0 Y-DP S RERE AT W47 Tl TE S AR A X &R 1)
ZREHERIZEME R SCFA WP~ E R WATEM . sbAh, 7ERPRE HARR I Y-DP ) LAess 4144
SEAF PR SR TR, T O o (e e o REAE R R RE (4R = 5 J R X R 4
P ThRE I B K

REE. BRI B WO SEEREY

SEETE . AHEE 20U )48 BRI H (20212DZX0009), VU T & M35 H (2021 YFY Z0008) % Bl o
fEH I WRE (1999-), 5, WA, WEad, NFshPs 7 50RRA L. FHL: 18483662636 E-mail:
junlei@stu.sicau.edu.cn

BIAEE: BREE, BIRFF R, WA S0W, E-mail:_shengyuxu@sicau.edu.cn
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6617 ThAEME H MR A 4R = IR ITIIE T RS S IR R B E Mk Ae

ST 1,2, A4 1,2%

(1. Sl KBRS B 2. ARG (R R R A S S th R A o0y, W81dE 4300700 >

PE: LRI RHA M H A TR (TBA) & SRV IR RS R . WRIRIINEV IR A S R S
BILEE . AREZE™ . BRVER . WA W AR E RS A G, thah, HURIR IR
AR5 M0 8 3 5 DA O o A 7 B TEAR TU S AR DR P 7RI Th B P HRRET- 4 (GC W) % X B
BHAVERE S T s AL BRI TR AR AS (B . AR TR 61 Sk R AR, X4 (n = 33)
BEREAE O G PR A S8 AR AR, GCW 4 (n = 28) B £E 5 18 PRl AR 10 Atk B8 2% GCW . I H
A H B A A T A E 3R A tbFe bR . FIF 16S rRNA I 45 AR 2 iy 18 1l BE AL A o R i 3
[ea) A 65 2 o O T 3R RT3 P IE T RR AL . BRI AR I GCW HAAR AR = T AP RO A 3, AR T
ENAKZ ARG thah, ELEIRE 109 K, BHEFERR PN GCW FAL T i it
M FEME, MR T ERE o RIBZREY . EITKP B, TR GCW AbFR 3% FRMK 1 1
i 7p R VYA R TN AN R i TR o p g 8 4 U E o = G o
M GCW Ab3 2 25 38N Y BEAE I rh oK 2 0098 B BRI R B, FRAR T AT & . T
JE . R ESIFRE . Horh, FURF T B RO B 4515 FIE ER 7K A M IR (D 45 5 R R K
i 2 A5G IHER), (H3srh B i H AR ES & AR TR 456 I IR 7K 176 P AL B A G 2 2 72
5o VARG I GCW 340 T 8 B BR B RLGH A P Pl 7ol 250 F 2 5 IR BR AR k)
MIAR R, X5 GCW A2 I EHIR(DCA) KT TR A 5. SxIR4IM L, GCW ibHE
A PRAR B IR 55 90 RAEE 109 KUK TBA A Ta-FHk-4-H & 1% -3-F(C4) 7K - (FF I AE Y
MR Re /1 R ). SXTIRAAHEL, GCW i H 2 B8 5 A IHRR (GUDCA) A% g
FANHER(TUDCA) A H 2% IR (GHCA) K P P4k . Spearman #H M/ HT 7R, GCW Ab3XS
R} T T TR (0 S0 5 A R R IR e A5 R v L B A O W 45 SRR W, 4R GCW
Kb R] REE L R R AR AR IR VT RR A A SRR i BT M RE . AL, GCW FRAR AT aE i i Y
BRI A PRI I3 v DCA 7K

KRB ThEelk FURST 4, pEmdy; MR, Brrtae: B

* HeTH: ERKEKREESTA (31772609); BIILEHALIH AL (2009DFA31570)
EHRI: RBEF (1992—), 5, WHLEMXA, HL0ad, s RSEeESESI. FH: 13586414898,
xbmzdxwxy@webmail.hzau.edu.cn

*OmiRER . 2, #F, AT, pengjian@mail hzau.edu.cn
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6627 B =R T SHREIN B 2 5 Bl i T RV AL e Bk E g
AR miRNA SRAEHEAT5 i (8 R AN Y B RN LHIR 7T

WEH 2,4 FTME LY BREL EWL, BFEF, STE L, EER L MR 1Lk

LS RA LM RHEBE IR AT, T4 5106405 2B R K EEYIRFESERE, | 4R 510642) ©

WE: T ARG RIFAITUEL . PR RRE . TER, AREMREAN
SE— A &R 0 B RN IR T AE R U7 X B 2R R s 0 BEAE ETE E RE AR AR ARSI
PRI, 38T R A SR A S 2 vl % R T B R B S OIR A SR B v B A MR, BRI 3R
WFT 7L A4 PO i T A e DA B A K R AR AR 6 B2 o ARG 1B TE W FUTE iRl A A BRIRA I
A0 T K O L AT 4 i T (g RO 7 A 5 S LA . AR A 20 Sk B oK A = BHE,
BEHL AL CRRAL 10 NEE, BAEE 1D XHRAARERAR, RIGHEERY d
75 BN AL d 21 7EFERE H R AR R8I0 300 mg/kg B A ZE R, RIGHH 60 d. S5 R R
1) BRGNP B 25 5 T AAT AR I A H B AT Y 5 (P<0.05). 2) BREIR
IR PR BN T AR IIE KR, AR B IR W PR T R B R B s
HA R R K& (P=0.0639). 3) TRIRANIN (1 22 B e AR T B 4 7L A s 4
miRNA [FFREEN, W ARG A 2 B 477 31 D EFE ERK miRNA F1 59 M E3% T
1) miRNA, HIXLEZ 7 miRNA R )2 ROK 20 80 SR 78 5 %% 4% (tight junction) J# & . 4)
BRJRVR N A2 7 I 52 35 360 T A7 2 i vh B % e 3R 1 1) mRNA 7KCF & 8 7K (P<0.05) .
5) ARSI AR R R 3 R T R FL T e BREE I HUKCF (P<0.05), HOERJRV N E 22
PR T AR TE T sIgA 43 MATKST LA sIgA 43 WAAH DGR - (257K 7 (P<0.05)
6) BRIV IN A2 P O T AR S R IR0 R ek, BRI N B 22 i i 2 1 n 7
R AE 2 # (40 Alloprevotella 1 Lactobacillus) WIAAXTERE, WEF WD T4
WA ER (U0 Escherichia-shigella M1 Enterococcaceae) WIAIXFEE (P<0.05). 8) BEHEHR
AR A T AR R TR K. 9) AHORME AT A RN, AR IAIE sIgA
UK G RV EE IR DT R = Z R TE IR AR G, T HATH i 48 br 54748 H 3 &
RIEMAY. LRGSR, EE i TR IR IN 300 me/kg 142 7 B ] LU 1 154
FLAMAR miRNA R TE AR S 4 FL B BR AR B KPR AR =l FUAFJ6 1 i (B, e 4
e FL I LA A

REEE: I VIR AN GRIEEREEC: B (g

60

FEWH: HREAREERESIIE (31902172); BHEAHT I L HEE G AV RL 2 B K B 22 56 T 42 (R2020PY-JGO09,
R2022PY-QY007, 202106TD)

fEH T PR # (1998—), F, T7RIIMA, WL A, FENFHWE RS RET L. FHL: 13725311278 E-mail:
13725311278@163.com.

CEEEE: H5R (1988-), RIFFFLA, MitLAERIN, FENFIWEFRSHEEEFDIT. E-mail: xiaochao@gdaas.cn
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6628 £E3% H ARSI EE B S0 55 W YA FE7E A 2 B LB I 5
-

RS, XLEE, PURM, WiREE RIE REL

DU NANE K= E B8 R TE e, DI AR 6111300 ¢

WE: RIS R R G R EATE, MG O3 LUK E 77552 07 T N R BT
WA A7, AT B8 Wi 3 5 AR J5 LA 5 TIRE . FEERBUNMI WIS 24-48 h R
FRRA . AR RIS FE GG, DO A BU e . IR JLIE H AR AT AR K
KB B, B AR 2o R AR AR K R, X R LEE . BRILTE RESEE 3705
THHEAT RN FC, BRI BHATE I7 T B0 J5 AR s ma BoA7 B2 o AR 5T H 102 10 & R
FESE YR 5 R FUI TN 0% B 5 SR 0) He T g JEARAE IR 208 (LPS) 2T e P e I 2
P BEAR T B K FI 21 BEE (IRIR 3~7) 40 3k, BN N 2 MEFEAL: BIXHIRAL (SEhb
FUHL FIRERER: FR4L (Rl HMR+2.0 g/kg BEEFREFRYD) . ZIRXI M IEYREE 90 d FFAR B FL
WS 21 d S RIS S RN AL PR 12 S M AR AT 4% %5 B 2300 M s v A 3 /K
LPS J5 4h B . 45K 1D Wi LS J5, MR+ B4/ 6 (IL-6) FIATE
FHRIIRSEIR T-0 (TNF-0) WRERFHTHRE (P<0.05). BRAK 78 B REEE 7- ) AT &3 PR AR
WA L2 T 1gGL IgA. IgM. IL-1B. IL-6. IL-10. TNF-affJikJE (P<0.05), & &K
W AT i i TIL-1B IL-6+ IL-10. TNF-affJikJE (P <0.05); 2D yE§ LPS 7l &3 _Fifkih
10— Se 2GS A OB R (MR8, 038 A il B s G e G N R ik, JF B R E T
T W AT % FFIE p-NF-xB+ p-IxBo. p-INK. NF-kB. IkBaffj&EHEiE (P<0.05). BHEAH
FEIEBERE IR V] B N VAT AT A4 I AR TL-6 A1 IL-10 FORE N IA, FRMRAFAE INK (& A%
i (P<0.05), A NI IL-1p (P=0.090). T IL-10 (P=0.089) RiAEMEH. 4
b ST LPS W SR Wi AR SR SN, BRI R, R AR 78 I RE RS IR AT S i A )
PRNE S INLHE v T W A4 11 G e M o

KRB RERHEIRY), BE, WO, IREWE. GrEthhe

O REATHH: AHEIZ N4 E RS I H (2021ZDZX0009), VU & R H (2021 YFYZ0008) % B«
fEH R BEE (1999-), %, WriFE AN, WEas, NFshPE 7 5RRAT L. FHL: 13569971841 E-mail:
2021214062@stu.sicau.edu.cn

BIAEE: BREE, BIRFF R, WA S0W, E-mail:_shengyuxu@sicau.edu.cn
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6631 FI B AE fiE B B 5 A BEREVRLh 7 F R] SR QBRI 5T

RN

FREE 1, A 1,2%
CLAETRRN K ZE BB AR S . sIESBE, I 430070; 2454 {8 BEFRFE I R AE PO, I

430070) ©2

PR n[ el 5 A R S B R AR B o SRR T A AR RT3 A fi 1 R R
e, HS AR RRMAERE . ARPFFLL 552 SkFh A% CRIEFIE R 172 k.
K EE 195 AR EHE 185 k) AT R, HFIH 16S rRNA Jll F¢ A1 50K SNP 85 il 7 3k
WY AR AE AR R 5 B, ol AR E B 2o b, %08 A i b i s R
W, JFR T BRI B S ARORE IR BRI AE SSbr, HFidad /) B SE BR AR BR BIE T R
P BT B 5 A RERE TS TR R SR GG . 5 SR R s 1) B4 077 2 0T SR R (P<0.001)
R (P<0.00D). #idEr (P<0.001). RFEHA G (P<0.001) FIZIRTT (P<0.001) s2LRENA
N E R S DG R R, HOX SR A i T8 R 1 2 REVE R B B3 2) R
AR ARG TS E R 7T MR TR 2SS 6 M T /7514 % (Amplicon sequence
variants, ASVs) FH5¢, HA 3 MRZTRZ S AR ISR T, 3) XA piE
PR R D EAT Al T, I 112 A ASVs BB gL ) GEAE 77>0.15). BEE M T
W VR L 30 24 R FH P 45 20 BT D5V S Y 112 AN g AL 7) ASVs HR) 9 AN B ek
B, AN LI ASVs. 4) Spearman ZMHT KB 9 DA HHE RS ASVs i 8 AN
T8 FAGH TS B TR TR S AR B3 R (P<0.05); N[ il A8 IR RS T 26
(P<0.001) VLR i nf i fe 34 ASVs FE (P<0.001) R EEZER. 5 Rk
il (Short-chain fatty acids, SCFAs) Z3HTi7n, ANEEFAREIME+F L8] (P<0.05). K
2 (P<0.01). T (P<0.01) Fli SCFAs (P<0.01) RILH B % 5; A SCFAs Hn]iE
fE A ASVs DLEOKS T W J2 R 3 R B35 SR (P<0.05); Wi VAR T Sodaliphilus
pleomorphus [ R] EAEIE A ASVs #EIA A Be% 1 15 1738 SCFAs AE BRI LG A FE R TR i T
A s . 6) WA IR, # B Sodaliphilus pleomorphus FI%F 3= P 5 s 28 B 1/ B
{8 v Sodaliphilus pleomorphus X} (P<0.05). SCFAs(P<0.05) LA KA i & (P<0.05)
REETHES TAEMIIKE/NR LS 15 H 1K Sodaliphilus pleomorphus 7= FE 3£ B 1) /)]s
B o AHI FC S T8 T W T (R R E A B TR L T T IR B B S R R B (Y R
ORI, R 1] R 428 fi T T 38R A B A R A I v A R R VL T P A R

BRI A AR B ARG, B RENR

62

EEWiH . EHEIAT A4 AR R(CARS-36): WIHLA T AT RINH (2022BBA0056)
YEE TS #h5E52 (1994—), B3, W rg RN, -5, AR B i E Yt 78 - F41: 18602738533, E-mail: liguo@mail.hzau.edu,cn

*EMEVEE: 2, #4%, E-mail: pengjian@mail.hzau.edu,cn
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6650 Effect of rearing parameters of replacement gilts on their

reproductive performance and retention rate of the first two parities

Jiajian Tan 1,2, Yuanfei Zhou 1%*, Jian Peng 1
(1. Department of Animal Nutrition and Feed Science, College of Animal Science and Technology, Huazhong
Agricultural University, Wuhan 430070, China; 2. Guangxi YangXiang Joint Stock Company, Guigang 537000,

China)

Abstract: The present study evaluated the effect age, body weight (BW), and backfat thickness
(BF) at first estrus and at first-mating of replacement gilts on their subsequent reproductive
performance and retention of the first two parities as sows. A total of 3025 Danish crossbred
LandracexxYorkshire (LxY) and LandracexxLandracex*Yorkshire (LXLxY) gilts were included.
Gilts were categorized into farm, cross combination, age, BW and BF at first estrus and
first-mating, and the number of estrus at first-mating. This study found that fram, cross
combination age, BW, BF at first estrus and first-mating, and the number of estrus at first-mating
of replacement gilts were significantly associated with reproductive performance and retention
rate of the first two parities. Farm3 had a greater number of born alive (BA) per litter (P < 0.05).
Farm3 and farm4 had greater number of healthy piglets (HP) per litter (P < 0.05). Farm4 had the
highest number of piglets weaned (PW) per litter (P < 0.05). LxLxY had greater number of total
born per litter (TB), BA, HP, PW and retention rate of two parities (P < 0.05). Because of the
effects of gilt rearing parameters on different reproductive performance traits were also different.
Therefore, we use 100 replacement gilts as a unit, which provided total the number of weaned
piglets of the first two parities as a new index. Gilts expressing their first oestrus between 180 and
210 days with 115-124.9 kg BW and 14-15mm BF had a significantly higher reproductive index
of the first two parities per 100 gilts. Gilts-mating between 210-230 days with 140-149.9 kg BW
and 15-16 mm BF had an optimal reproductive index. Results suggest that there is a new insight
into the complex relationship among these reproductive performance traits and supporting
successful management of gilts as a pivotal starting point for the future fertility and longevity of
the rearing herd.

Keywords: Replacement gilt; Rearing parameters; Reproductive performance; Retention rate

*E-mail addresses: zhouyuanfei@mail.hzau.edu.cn
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6652 BRALS AL AT JE BE R4 5 55 P 58 A B2 T

FHH, A, et

(e R E2 B IR A R 2B sl W B 27 e, 1 AE G 430070)

TEEL: BERE (R I P A 100 A B v T 0 e R A K BB R P 4 BR ) B B (RAIE . ARSI &
HIHARE FC R I, S GRS I JE 22 S BUIR L RO AR, JERR RIS 8UE 2, AT S B 1)
IR BUALEIENSIRGE ST, IS ERE RS R EMGEK. Pik. Aksz
TR BRI, AR50 LUK KT R e & RO 70 4, @i i i A A pb i
TR AR SRR, PR TC R G SURT BERE EE PE B IR RS, IR S e v A B ] B R
P m BHA BIA M RS (IR KB AR IR 275 . Wik $% 155 SkIRAHIE, HIEER 60 K15 IE
JEEERT 16 mm 2/ KPR IChE, BN A4 41, 4L 36-42 3k, S ALEELRERE
RN 0 g/d (WHBZHD. 2 g/d CABFE 1), 4g/d (PR 2), 6 g/d (A3 3) ) H2S ftik —
ML e . 10T R R IR 60 dv 90 d 11 109 d IS . SR R KIS,
T FU N RS AR ORI AR AL SR AN R MR IR . W70 B, SR A B A0 IR 1
ST, SRR EL, AR DATS &b B X6 R R 4 R 0K & B % I R G B 3 B W
(P>0.05), fEZRMERETIH, SxtIRAIMALE 1 M, AbFE 2 P27 30 (18.49 3k
VS 15.80 3k VS 16.93 k). F=iE 4L (17.76 3k VS 15.00 3k VS 16.10 k) FfEfr4 (16.46
3L VS 13.97 3k VS 15.30 k) ¥R E T8 (P < 0.05); AbFE 3 218 7= 4741 (18.73 3k VS 15.80
% VS 16.93 k) BFE TXEAMAI 1 4 (P<0.05), HALFE 3 HMF=iEF5 (17.27
3 VS 15.00 k) FIEAFEL (15.76 3k VS 13.97 3k) BEm TXEHA (P<0.05. 55h, Hxt
MEALAHEE, AbPR 1 2. AbFE 2 A ANAbFE 3 AW k3 (11.85 3k VS 12.00 3k VS 11.84 3k
VS 11.03 3k) BEFE (P<0.05), b3 2 4126 Ky HE (81.33 kg VS 71.60 kg) i
FEE TR (P<0.05). £5ERTR, TENLRERRRE LUR FOR PR INmAL S0, 0 R 1K
R IETC R, (R I T IE R P AT R AT A R oS3 40, A0EE 2 4 (4
g/d) BERE (A7 PR RERIIRT 5V i 2 30 HE SRR R 28R

KRB GLURRRE IR BUALE A, HAHTERE

*E-mail addresses: zhouyuanfei@mail.hzau.edu.cn
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6653 KA H 7 B v FLI R R KT 2 B M R IR

I, FA e, g
(el R =2 B IR A BOR A B sh W B 2 e, Wi i 430070)

BE: N ET R EHBIFLE R Met/Lys b, X RES EFEIERE RIS . ASHITF 7828 B
120 kAP R KR Zoa B, SRH 2x2 W56 11, BI#AS SID Lys 7/K°F, 43514 1.14%
A1 1.24%; P Met/Lys /K°F, 7355 0.31 F10.41, ECH 4 FHREE HR. 25 A4EFE 1 (SID
Lys 1.14%, Met/Lys 0.31), 4P 2 (SID Lys 1.14%, Met/Lys 0.41), 4bF 3 (SID Lys 1.24%,
Met/Lys 0.31), 4b# 4 (SID Lys 1.24%, Met/Lys 0.41), &2 30 SkBH5%. BHE %5l
A7 AR SL B AT — 30 (12-13 360, 5 R EoR, WFLIAAIE SID Lys 7KF & Met/Lys
EUKS A 7= B A L R A B R 35 SR i DA R 2 R T T e 4 06 W W Y B RS 1
HEBEARMETCEZERLE (P>0.05). {EFEERETIH, HIR Met/Lys L 0.41 5 Met/Lys
tb 0.31 #HEL, 88 S TWFL 7 d F1 21 d AFREAMAE (P < 0.05); 1fi SID Lys /KT 4 1.14%
55 SID Lys /K7 1.24%AHL, R3E5EE T 7d AFENMEE (P=0.04) FIEE (P=0.04).
14d ®HE (P=0.02), AfEr21d BERES (P=0.07). ERYEEVERET T, % SID
Lys 7K°F- Met Fl/Lys AN5Z0a Wi @5 & 15 A5G A 7 d Wilid % . {H2, SID Lys /K V5 Met/Lys th
St T Y 15 ) B R A AE RS IS HAR T (P << 0.05), AGEE 2 FIALFE 3 41 f) I 7% 17 ) Bl
TR ZACT A B 1 AR EE 4 41 (P < 0.05). fEIMRRERMAES 7 H, EWFL21d,
5 H K Met/Lys H 0.31 ML, Met/Lys tb 0.41 B, S T IR ZEKTF (P=0.03);
SID Lys 7K*F4 1.24%%5 SID Lys 7/KF 1.14%MH L0, RER S T IMKEREZEKF (P=0.02);
{H 2 HHR SID Lys 7KFHI Met / Lys HWS R FLANH AR R 3 T R E W (P> 0.05). 1E
Mg A 5T : HK SID Lys 1.24%5 SID Lys 1.14%AH 1, 28000 7 W3l 21 d B
# T-AOC 75 F1 GSH-PX BE7E 1 (P <0.05); 1 H AR Met / Lys bt 0.41 55 Met / Lys L 0.31
ML, EEBEK T B 21d ) MDA, ROS. GSH-PX i Al 8-OHAG /K7 (P<0.05).
IEAh, Met/Lys 0.41 FHemb Al 21d B GSH & &% (P=0.08). b4k, Met/Lys
041 B, RERETE 1 BRRENBAE (P<0.05 ). BILATLL, &8 1R R K
Ko BERE WS SID Lys A 1.14%, Met/Lys tboh 0.41, 0 DLRRAR BEE N SAL B BOIR &5
AR S0 BN RE 0, 3R m AT AR K MR R B B AR

SRHRWE: mURRE kR WAL MU Rtk

*E-mail addresses: zhouyuanfei@mail.hzau.edu.cn
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6656 1B Th RE W A KA IR R SD M B 7E 1 B i) Ja SR RNt
i

SR, R L, BAREAR L, AR L, W L AMAdb 12,3, & 12,3, FRH 12,3, $EE
12,3, ZEE 1,23, ERE 1,23, KEH 1,23
(L VR ARN R 2B R E G, TTFS 450046; 2. T S 44 S HB BE IR 63T 5 0 F HE A S2 0 =5, TR 450046
3. VRO TAEBRBE T AL, M 450046) ©

PR WA ORI, REAKR §EMRERE R AR THRERE, g
FHPERE I3 A B 1 S B, 5 Ml B A R AR A A O o A TR ) M T M (1 R
o v ) B RE B SR o0 8 5 RS AE 45 AR KR B IIME R, 30— 2B I0UE 2 58 1 T R T
Fe AU TR T, JFrE TIR80N. i 72 X 21 HESEYY SPF 4 SD i
(f&E 50-55g), BNl A 3 #H: CKS 4 (10 mL/kg/d AFEEE/K). IFT 41 (10 mL/kg/d
B HEEWD FIMT 41 (10 mL/kg/d B REE) . ABEIBkE 8 X SD MR (&
H>190 g) B, FIARM SD MERMEATECR, FCARSINNY SD R AT E M AR HE R K
iy 8 TR R R R AU B, FEREIREE 19 RAFAHBENLPRIE 8 H SD ZR kAT B =¢

FE, B4R SD MERARSENR, BEESW. WAAMY. SR E7R: D IMT 4 SD HER
FEHE BT CKS 4 (P<0.05): 2) 5 CKS AL, IFT Al IMT 41 SD iR
P B B 5B E AT 7 2.21d A1 2.54d (P<0.05), BHTTHJE B 64 B b B 35 PR AR

(P<0.05); 3) 5 CK #Mtk, IFT 41 SD MR IMiEH GnRH. FSH. LH. E2 fil AMH /K

=

pzd

TR FETE (P<0.05), IMT 41 GnRH. FSH A1 AMH /K Pt &3 THR (P<0.05); 4)
5 CKS @#AfLL, IFT 4B T FSHA. LHAA FSHR F:K 2k /K (P<0.05), IMT 4
I E = FSHR SN RIEKF (P<0.05); 5) il i B AR B4 18 m SD MR
RGN IR (P<0.05), IFT ZHAChORiE &7 b CKS HRFERE T 73.45% (P<0.05);
6) 5 CKS ZiAHLL, IFT 40R1 IMT 41 SD MR fid 2 % K ¥ (IL-6 F1 TNF-0) 3[4
ik (P<0.05), [RINIEEF5RE 7 IMLE P HRET (IL-10 M IFN-y) FIZ5 5 2H 240 S e fa b
(sIgA 7K T-(P<0.05); OIFT #HF1 IMT 41 SD MER/NHRT = E Mgk 22 & T CKS
4 (P<0.05), NabREHREEZERT CKS 4 (P<0.05); 8) MiEHEE LRI &%
$m T SD ZEAEGREE 19 RifliEH PROG A1 PLGF /KF (P<0.05), FF&.3E MK T MG

63

HEEWH: FHERIARR WA RIE (CARS-34)
EEfSr: 85 (2001—), Z, MEAOAN, BEEE, AFHWEFRSEBR L. FHl: 18739799744 E-mail:

Imy01280404@163.com *WfSEF: AWé#, EIFI%, E-mail: zxy_0512@163.com
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t sFlt-1 5 PLFG HJELME (P<0.05): 9) 5 CKS 4L, IFT HRER 6157 i 1 441
%k T-AOC 1 T-SOD J/K°F (P<0.05); 10) IMT 41 SD Mff MG H R A CKS B3
mT 31.45% (P<0.05); GLURH 19 RWUWIGRNFZI N IFT 48 IMT 4% CKS 4
SRR T 100%F1 24.11%: 11D IFT /4758 CKS AR #EHR & 7 16.16% (P<0.05).
ZiLpTiR, M ThRE R AR B A S T AEK R EH SD MR M A KR AR
B, A HEGEMERR T RIS SRR .

R WEWE R iR, ERYEGE BRtE: BIERE: RN
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6660 5 ZHHE FLAT B 0 T KRB B 12 35 B2 F7E 1 Ae A0 AR I LRI B
i

JikgaE, J7IEEE, R, fE1e, TREEL, R, Mk, FfReER, o, RE
CPU AL K22 B E FRITTCRT, ShIPUN E TR EH B E RSk i %, R 6111300 ¢

WE: T RAFFME (Zearalenone, ZEN), ZXIEBFEEHfaER KM —MERETER, &
5y 5| e B S GRS IAL = AR A B T2 56 T B S o SRR S S A AL T DO R A B, BRI
G IR AR AR B B e AR . ARG B 7EWF 70 ZEN 2 551 5 B U 4R 5 1
e e, FRIRIRRE AR, DL RZREAATHE (LGG) &5 nJ LAY S B A s i,
PR ZEN XRE3% SHE MR RO VR . R EL 30 SkBH3% (23 i), TRIBIRE. fayomiy iz
— SR 5 Ay 3 N 4abEE, RIXTEEZH (Control, CON), ZEN 41, ZEN+LGG 4, &MAbE
10 SkBEE . Hoh ZEN BIFIE N 2000 pg/kg FAAR, BEARAARZHE NRC (2012) Aifil. &E9R
85 RITUABEAT ZEN 4bFE, LGG T RHIEHESR 80 RITARTAME . 45 R A I, ZEN &2 H/n(P<0.05)
SRR 90 RIGARTIFHEH , T ZEN+LGG 423 FEK (P<0.05) #E4R 90 KRG ATIHEH . [7]
I, ZEN B2 [#K (P<0.05) BHEMREIALE, 1 LGG #EIRE (P<0.05) MI{Ry1EM. 2
— DI E BB AEYR 108 RIS T RIMERER - 2200, LARAR R4S § (TNF-a. IL-1B+ IL-17)
FIHT 5 40 H R 5 CIL-10) A B, MfE U3 R 2 VAR P2 - AT 2 5 8 4, {5 ZEN 3% P& (P<0.05)
I35 o TNF-affj7KF, RN IL-17 WEEA BEAGE S (P<0.10), 117 LGG JFRA 2 2 1 1
Ho st BHARR ) LERR AR, iR LIK & A e tErfER . BRI, EH TMT &
5 4250 B 4 R A R BGHE AT I . 8T GO M KB, ZEN ACHAE F EA SR AR
FHEEFEEE. Dok, ZEN BFRIK (P<0.05) FiRRHSER, G EEAN
IR AR 1A 28PUR RIS, 1 ZEN+LGG 413801 (P<0.05) FEHLGUHE MR &4
I RARIRL . DR, IRE IR ZEN fBEEER, 5 HA0E R 2 40
H B 7 A G A S 8 (L RAA A 5%, 1T LGG AT I3 0 AL SUH A Ak 1 KHR
M1k, L&fR ZEN X RERE Geie DhRe AR FAEH, X T Re R 22 AR iR A0 1211 2 At
REEE: MMIE: TOKREME: R, BhtERe: BGREAE

o}

 HEUH: EBREKREESTIE (31972603)
YRGS - SRR (1993-), 53, WG # 2 N, L0504, IS BEREE 720 70 . 41 15983519783, E-mail: Yuanpq2017@foxmail.com

SEIWEE . IR, L, #d%, MAA4%)0, Email: ZFang@sicau.edu.cn
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6677 B8 EAAXTAE KA F W SD MER & B M T M B K Ja SR RN
B

ZEERE 1, R, BN L BBSR 1, R L 0N 123 BTR 123, EEE 123, I 123,
T 1,23, e 12,3, Kb 1,2,3*
CLOTRAO RSB0, TR 450002 2. T4 S04 VU0 S50 P 4 ) Sk 5, TG 450046
3. R AR TRESORBE T AL, K 450046) ©

WE: WA AT ORI, A KR E MR R TR I 15% B E R A R T K
KEMERE, AR5 EELE— DT E S R AE KRG W SD M R K & F B I RE
() Ja e N R . 1R EL 48 R 21 HEA WYy SPF 2 SD MEFR, (/K 50-55g), BEHMLZ A CK 4
(EERL AR AT AM 2 (15% E & 5ok AR, fR2H 24 MEE, MAESE 1 A SDER.
HBENLPRE 8 X SD MER (AEE>190g) FE=2HUFE, FIRMPEATECH, FAKIIE CK Fl AM
YN EL AL R . BEORES 19 K, HABEHIPkE 8 X SD 22 RUE IR, IR SD iR
GRBEUER, B WA MW SREY] D AKKEFEN, AM 4 SD MR #EiA LHB
FRFIXK TR CK HEEFERE (P<0.05); 2) 5 CKAME, 1TKFF, AM 4JEEERF ]
(Firmicutes) FHXfFFE R FREAL (P<0.05), #MFEEITT (Bacteroidotad X FER 23 2
B (P<0.01); fEEAKTTR, M HKKEE (dlloprevotella) FHUFF & (Bacteroides) 1F
AM AR EEE (P<0.0D), Tk XM WIE 1 (Clostridium_sensu_stricto 1) 1 CK #HH &
FHESE (P<0.05); 3) norank f _Muribaculaceae S51fliE E2. AMH Fl1 IL-10 7/K°F 2 58 2 1F
FHIE (P<0.05); U0 7 IR IR R AT I JE AR L, 5 M35 AR JE R K1 AR B AR R R A
ik, BEAINE G EE. IL-100 MBRE B R SR b R 3 B R 2 IE A O (P<0.05 5%
P<0.01), 541229030 5 EE | TL-6 F1 TNF-o LA /)7y 5 83 R P 52 40 385 BA J2 3% 47RO (P<0.05
B P<0.01); A SRR 1 540035 5 IR IC 18 8 AU 6 8 52 A S e %h ;s 4) AM 4 SD
ZAFRMLE PROG 2 PLGF 7K-F#% CK 41 % # §i¢ & (P<0.05), sFlt-1 5 PLGF HuAE (sFlt-1/PLFG)

U

S EL (P<0.05); 5) AM 4H SD Z i JR#H: CAT K FS#FE T CK 4 (P<0.05); 6) iR
19 K, AM AIEIGHE REE CK HIRE 12.00% (P>0.05), H AM 4H SD Z2 85 i & L
Wifs 7) 5 CK At AM A=A 8E 5 E T 19.79% (P<0.05), JaAATF R AEIET %R

© HATH, EERIAL ARG E (CARS-34)
fE#EfIfr: AR (1998—), &, Mm#H 2 N, WL, NFRIE RS EEREETT . FHl: 18737366631 E-mail:
jingl5464@163.com

MEMEVEE: KB, BIEE%, E-mail: zxy 0512@163.com
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PEAIC T 79.04%: 8) 5 CK 4UAHEL, AM LG AUT B/ le s R L R & I (P<0.05), /)
AR R ThE (P<0.05). HBLAI L, AR E B SD MERL HARAIN 15% 0 & 15 5ok
ARTHAKKEMERE, 15 7 BTG LSS AT R (g R, £ 2 s 4K
RE WM R i B R, TR A T R S B

BRI ETEEN. BIHMERE: WEEEE EA
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6157 PAFR B F BE 7K Xt W A AL AT ZE S R 340 K B2 f H: circRNAs
AL
ARE 1, mE2 BE=1, 8%, BEsm", XF" HEE"
(1. T REFEI AR ZGEAEY AR S 0 FEFRFIINE, BEIK 400715; 2. w5 ERIKSIEREE 2

[%, & 341000) 66

FAEL: UL R B X P T A 4 A = P R A 2 R BB AR o WL AR 4 2 LR 2 231
BRIy, AWUARE LA HE TR BEFERN, B IR AR5 AR R WLET 4R Bk
HOLFE PR AR [, RRE KT S B BRI AR S LR AR 4R AR
KBB4, — L B S A, GHEt% MR (Tryptophan, Trp), #AAZ A
TR R B AR A B EZE IR, EATE B TUIRR PR AR . K E VLA 4
T4 BEAt, cireRNAs fE N —R ARG R IR IEg IS RNA, RAEMERAEFEKRE
FAS AT SR ) — 3R 431560, AR LR AR £ circRNAs 758 B L4 38 58 A0 o Aok A2 o & 3%
THEEETEM. R, AT circRNAs T LA K B 073 EABAERE &8 7 KT
XF LA LT AE SRR AR KON o BTG, ACHIE AT B FE SR I FRDHR (0 R K 0 W A7 LT 2 R
FEAG MR B 3 cireRNAs AN o IXBERIF 8 45 SOk o PR g € R A8 W7 9 B TR o 1 AR KOk
B i AE SR AL S IR 10 ST R RENL I MR B IR AL (LT Flis (R 4L (HT),
BHISAES. WK 7 K, 1B 28 K, IR iC A7 R =M ORI L K5
KR IR b A5 R: HT 4D WA B K ke B 5dm (P<0.0D). Uik
4k, Trp 53 MyHC 1. MyHC Ila A1 MyHC IIb [F3R31A _F, PR ULEF4E L g3E hn (P < 0.05).
EHEE T RN, 2 7RIEN circRNAs 25 TR I B A R ARHE, i+
LR B R4 BERE, Ry, 225308 cireRNAs iB3l i 2 oL & 94 5 i i 1E
HI, S5 EERE mRNA %L, 19 miRNA #45, HEGMGE AR, AU EE b
BEFN 583 T FAT 5 LA R & AL -4 A S A AH DG IR R 4 P 48 T B A o A, IX 28R IR
AHEARPEE TR IR RRIME R, IF AW & SR A M E 15 % .

KA R WM. A4 DINAKE: circRNAs

© HEWH EEERREES T (31902167): 5 E KA RHIIF A HHRI5H (KIQN202200218): 4117 7% B 5 H (Grant
No. cx2019093); [E ¥ 5 R34 T H (No.2018M640895).

EZ A RS (1994—), B, HMKRMA, Witwtsed, NHEHAE RS EEAERM T, FPL: 18894335705, E-mail:
18894335705@163.com

SEEEE. BEEW, #%, WA, E-mail: tangzhiru2326@sina.com; #%F, Ff, E-mail: zhaoxuann@swu.edu.cn; ¥
B, @R, WA 300, E-mail: guoguo00002@163.com
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6210 Transcriptional and post-transcriptional control of autophagy

and adipogenesis by YBX1

Ruifan Wu, Shengchun Feng, Fan Li, Gang Shu, Lina Wang, Ping Gao, Xiaotong Zhu, Canjun Zhu, Songbo Wang,
Qingyan Jiang*
(Guangdong Laboratory of Lingnan Modern Agriculture, Guangdong Province Key Laboratory of Animal
Nutritional Regulation and National Engineering Research Center for Breeding Swine Industry, College of Animal

Science, South China Agricultural University, Guangzhou 510642, China.)

Abstract: Obesity is strongly associated with metabolic diseases, which have become a global
health problem. Exploring the underlying mechanism of adipogenesis is crucial for the treatment
of excess white fat. Oncogene YBX1 is a multifunctional DNA- and RNA-binding protein that
regulates brown adipogenesis. However, the role of YBX1 in white adipogenesis and adipose
tissue expansion remains unknown. Here, we showed that YBX1 deficiency inhibited murine and
porcine adipocyte differentiation. YBX1 positively regulated adipogenesis through promoting
ULK1- and ULK2-mediated autophagy. Mechanistically, we identified YBX1 serves as a
5-methylcytosine (m5C)-binding protein directly targeting m5C-containing Ulkl mRNA by using
RNA immunoprecipitation. RNA decay assay further proved that YBX1 upregulated ULKI1
expression though stabilizing its mRNA. Meanwhile, YBX1 promoted Ulk2 transcription and
expression as a transcription factor, thereby enhancing autophagy and adipogenesis. Importantly,
YBX1 overexpression in white fat enhanced ULK1/ULK2-mediated autophagy and promoted
adipose tissue expansion in mice. Collectively, these findings unveil the post-transcriptional and
transcriptional mechanism and functional importance of YBX1 in autophagy and adipogenesis
regulation, providing an attractive molecular target for therapies of obesity and metabolic diseases.

Keywords: Macroautophagy, RNA decay, Differentiation, Transcription
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AL

6233 KA ZEXNNAGE SRR, AR RAGEMEKIE
M

Phig 1, ERE 1,2, fRE1,2, E8%F 1*
(1. P EREE GRS TR, & SRS it 5 RE AR E R TR =, s el
SRR R A TSI =, KD 410125 2. WS IWVE RS AE ar Rl kR, S T RE SRR A

TSR, K7 410081)

PR THR, AP RSHAR T . FRM A B RF SRRl iE B 1 R B IR AN & 3 YRR R
o NRPIX — 8, NATIIFAR EE R ORI R AR R R A R R RE 5 B HAR R
FORECTHR, AT s AR I ALt R I 3 i R PR /0. 20380 (SPRO R BGS ek
R, OB R R R, TR A A 4 S B AR B A R T
TERARIR IR o 178 R IR AE W R B 4 S v] LU m FOHL R (& i, 6 IR A s LA 1]
FI . SRT, ARG HETC I KR H 2 (FSPR) X2 KM AN AR IS . AHF 5T
B R SRR AR AR, EAl FSPR X8 77 i 3 FVE TR0 50 T AL 2 K 52 LK AN T3] EE A1
FSPR &R E KX HON XS fg s e BE PR SR i S s o 36 1 CHRAARae )
EAFIELH] SPR (70, 80+ 90 A1 100%) A FERT G HIE IR AR . e 2 (KR
BO¥ 360 K1 HES RIS EENL 7 B VU ZH , 3500 1RV DA K- 9 26 A, BL 0 CCOND,
5 (5%FSPR). 8 (8%FSPR) F1 10% (10%FSPR) ff] FSPR H L K HM . SEIEMA
KARIS kAT 7 R 70 R (R A=ABrBe: 1-21d, 22-42d, 43-70d). Z5REH: 1D

70%SPR CREEfE) MR A MR RHLAT 4t & S, B85t m 1R AR 2R 7Y
. 2) £ 42-70d N, 8% FSPR #1[¥) ADG Lt CON 41 8.93%, F/G fik 12.71%. 5
CON ZAHEL, 7£ 42 H#dHS, 8% FSPR iRl ka s IR E (CD) /b 1 31.25%, 70 HEEH,
10% FSPR A= ok EmfE (VHD N7 45.73%, BEAk, 8%A1 10% FSPR 41+ —f&
T SR R HE (H/D) 330 T 34.15%F1 29.64%, “° % H/D 435l 1
28.27%H1 51.77%. 3) RINASIE ELHf#) FSPR HIREHs B F R m B R, iR, iR
Hossg R, gk B LARR UL 28 & B . 4) FRRAER I 8% 1 10%(1) FSPR A 42 = PAI XS IfiL
ERIERREA M (IgM) MAGEERER G (gG) MK TF. 5) 10%[H) FSPR it fE42 1 Shannon
f8 ¥ Ruminococcaceae 1 Romboutsia W) FE, IR Sutterella F1 Megamonas W)= J

Spearman AHRYE TR B, WY Ruminococcaceae 2 IEMR, 15 Megamonas 27 AHI
25 FRTIR, 70% FSPR S FRAMEAIE FRIH b 2 i iy FURR AP I FSPR a] DA et PRI XS 1) J&
SEVERE. RRTRIERAEIX &R, HEWRINELE A 8-10%, FKE] FSPR BA1E K
- 2R R PRI XSS 4 RD it O R I £ R P98

Kb RO EE, WA BIEREY: WY
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6245 T Z3EIR D 7 RIUAT I8 1A 1 ST e R BB AR g e R A
HWHIB I

WE Y, T, R, EiEJE 1,2
TR RN R ZE BN IR A BOR 2B, S SR AL S R BT QUE I L, K¥b, 410128; 2. PEFLARE

W AN ST AT, Kb, 410125)

FE: hEH S RO L, RN IRI & B RBR R RerE, Hoky
P i T AR A 00 s A T 4 A O P T S 2% o AL S AT R RGP 1t 77 0 6 A W DR
TR SRR UUR, SR UL IR &, T SR A SRR T . A ST LS = AR
B, BTERICT 2R QUM BB I P SO R R SE IR (BCAA) AR s2ma % IR B AR5 11
WU I —REMFEE I T 2 A K KN B KU S 4 EE. a4 &
BEARIH SR B, BCAAs RBNEEE 2P #H LA 2 7 RiHaRK 2 —, H BCAA FISCHENTRR
(BCKA) & AW it fh o] BAT & 72 5 . S5 B BEAE N 3 45 SRR, LR 1 s 2 1 35
ERWEE, HIET 2P FEEE . R0 RET 2 G IR, NP5 255
FLEREA 3 Mk BRI (LMD, MERFATE (LS). BHHRFAAFE (LR). AT HiE =Fh
FRRIIMER, #4540 X 8 JHi¢ SD K 4 4l: X4, LS4l, LR, LM 4, #H 38
i GRFY] HXIAAELE, LR &5 7 R KRR L BCAA 7KF; [FIR) LR $2&
T HERALA FAS %518 53 A SR 1) mRNA ik, {2k 7 HEBUUDLA RE B DR 56 =ik 4%
20 A Kx KA K H IR (WIMRIAE A 63kg /47D, BENL Juxt BE4LAT LR 41, 441 10 4
HE, BAEE 1. EEKE RS RPN T 250 LR, X531 50 K. 41 %0:
1D LR 5 T B MARE L P HBEE; 2) LR &5 1 & HDL-C. BCAA & BCAK [f)
K5 3) LR BEIN T & NIRRT s K UILA ey & & K& i 3 & ik Rl SREBP-1C 3Rk 4)
LR fgr L HLAAE G B BCKA &8 . 28 LR, 7 238 U5 LR @i 50 BCAA AT
SRR, SR &8, SCEERR R .

K T o, PHRINE, BCAA AR, fEHACS

AW FFE AL (2021 YFD1301004, 2021 YED 1301005, 2021 YED 1300401, 2022YFD1300403); [H5 AR5 4

(U20A2054, U22A20510, 32072745, 32102571, 32130099); #IFd4 HARRIFIE LM A HEEDTH (2022172002705 “MABEERAILN)
RAFHR: ERIRA B AR R E ).

fE&ET N B (1997—), %, WA ERTA, MW E, NFRHHWEFRBEIT. FTH. 13755125202,
E-mail:1598193924@qq.com

*OEEEE . WEMK, R, M4 S0, E-mail bietan0412@hotmail.com; E1& ., WA G, A4S, E-mail:
yinyulong@isa.ac.com

147


mailto:bietan0412@hotmail.com
mailto:abcdefg88@163.com；印
mailto:yinyulong@isa.ac.com

6508 N7 ft T 3% B DA ik o 22 7 e LML A A

K 1,2, HifE L, TEREL, EHE1L2, FLEEE 1,2
(1. HpEBEBE TR RN AE SR, shE AR SRR & B ARG =, W Kb 410125,

2. HEBMEER RS, BACKRILR AR, JEE 100039) o8

PE: POEERE (TBR) AAWFMR. ZHEERE S, PulithmSrr . WK EB% (XB
W) & TB A S5t A (DR W3S Fh, 8% T TB R R &R al. AT E
FELLEE TB 4% XB 3% A1 DR A S LAF el oML A AR e i 25 52, IR AL S
S5 TR AR P G BR . G 30 HER M REAF A~ Pl & 24 3k, AR R TR
MRS 185 Hitk. X364 30~80. 80~125. 125~185 HA =AMrEt, SAME =H
FEENARE H AR 400 T 80 125, 185 HWEHF, FANMFNE S 8 S REH KNS
BBE, AP LB 0. P AeRe Jo LEF4ERetE . LA AR AL R LA R 25

BREMAEAAM AL . SR 1) 185 Hik TB M XB AR E . B ARAN
JE PR IE KT MR R 53 5T DR % (P<0.05), B pHasmins 72 FEELABY Y] 7 82K
T DR J% (P <0.05); 185 H#k& TB #&5E WL R K/ MHiE AL BE U 8.2 & T DR J% (P < 0.05).
2) JrA H#EE TB 50 185 Hilk XB S LA M & & 3% & TR H ¢ DR %% (P <0.05), 125,
185 Hi% TB BEFIATA H ¢ XB & 15 WU ULLF4E L5 2 2 = T [F H i DR & (P <0.05). 3)
PR AR 2 R B, 804 125 AT 185 HEE =ML 43 Jil4G 89+ 50. 40 2= AR,
A 7T HAREIE= BB A 25, Hh L3 R IRE g R & = 518 A 4E L] 2 1F
F o 4 FAEMA R T K I, Lactobacillus /& =/~ H ik TB B XB H& 45 % - 1A 34 w8 s
ASV CRHIEFFH) KFEEHLARIR M KB, ASV_288155 Fll ASV_7396 £ =N H 415 /& F 5
EREM. 5 N EYREASITEI, A HE TB 3% XB #4145 Ry k4l
B 5 DR AEHBORZE /e 804 125 1185 HR =FEE N A h 7 A 224, 231 1166
TS, A H 2R B35 F AR B R RSB ER . 25 EPTA, TB JE M XB
R R PA 5T AT e 5 BT RRE By LD R 0 & B A IS LT 4 LA v % 0 AH G, WL Hh
) L3 SRR R IRJ 398 A R MT RE S 50 DA ot Jo PR S BRI, ASV_288155 A1 ASV_7396 Tl fig
R PRI = AT 22 I BB A, HRT REE I FE M fE It Z IR AR B RO A4 TB 4R
XB J& LA 8 LR L BN IR 5 2 &

B M7 RGO LTSRS B R AR

FREHIH . E K ARRI RS T XA KRG A E AUE (U20A2056)
SSITAAER  FLARIE (1974-), BFFL 0, WL OFF0AE W, NG B W E R0 7C, Hiil: 13875897169 E-mail: xxknf@jisa.ac.cn.
EF @S R (1995, 5, WiALREEA, ®LETsiL, WIHE A GRS B R AP I, Wik 15970405937; E-mail:

756927597 @qq.com.
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6556 AR B B3 5 K- PR HH Ah T R SR R X HE AL i S5 )RS TR

FRGE, BT IR, EUEE, 9KEE, PR
O E AR E IR AR e, dERt 100173) €

FE: AR ORI, TR e R R SRR A BT, R B PR T A
KIS, ARBFFEHE— PR 7 K CP PR b e e SRR 7K ST 00 4 A4 0 A it J3 PR 520
AW FIEIL 150 SkWIAHIARE 102.5622.12 kg FExKx KE A%, KH 2 (CP:12.5%. 15.5%)
x3 (SID I1e:0.34%. 0.46%#1 0.56%) P seit. WYL 6 MALEE, 1RFR 35d
Ja . BN FEIENL 8 Sk T 3 s EE A S, W AR PR SRR AR . S5 SRR, TR
PRSP S 5 SR 2 v JIES 7 2 I 0 S A R2T) s fen  11 BRADRRR 35 9 v TR R BT U )
(P<0.05), Rk BEIRE A pHaans FEFRK T AR /KIRL (P<0.05). fiEA
KRR AR S A R S LA pHoa n fH (P<0.05) FIRERIR KR (P=0.09) FH—&
HAE, EPIAME 150% SID Ile NRC (2012)f& &5 H AR EL 135% SID Ile NRC &8t FIFAR, Y3k
13 7 =R A pHoan (A FMISIR K2R (P<0.05). TR b e m R W& TR TR A
FE EBANLRE R S B (P<0.01) FITEIARVE /0« Phi (K B AR Z 0 B4 AT 150% NRC SID
He ZHWLAAE fh (n=6 ) BEAT e 457 e b, FLEETE 31 273 AN 22 7 KK (P<0.05 A FC>2 5<0.5),
Horp 88 ANER i, 185 MK R . GSEA J3 B R WA TR 4 78 Tle 35 1 H W AH 5 1Y)
fE5EB . FRR A7 Tle 248 1 S UL B WA p62 A Nrf2 1) 8 1 3R 1A /K1
(P<0.05), FFZERE 7 MEMT RN P S ERE . S8 A Y BB A S TR B
JIHENE (P<0.05). JyBEAUNSE e LN BB Al B2, I LA C2C12 0l (i
C2C12 WU ISR TE T S se W IR B UL AR D0 10 27 WL o B SRR T RE9% 6~24
h, WU N E % ROS /K (P<0.01) A% Itk rh LR [l S8 LDH W& 1% (P<0.01) )

BEFE, HFHIE S N2 WEAREE B ERFIK (P<0.05), SEKMT, HarkEd R
IR 0.15 25 F] 1.2 mM, ROS & &L (P<0.05), Nrf2 & HRKIEKFLMTH
i (P<0.05). SREEAT T, ek 0.8 mM st 2R & 1R 1 4% Nrf2 Mgiffa)s p62
[FRIEAKTF (P<0.01). il T INK/MAPK 5 5i&1% (P<0.05). 437 F|H siRNA @ P62
A Nrf2 #77 ML385 ARG C2C12 IVE, U S 2 IR Tt i Nrf2 A4 ROS AR
TERTE . g5 LRI, NIRRT 8 5 AaDRR P AT A b 78 57 8 2 R 380 T LA 25 R AR A PR T 7K 452

© REEWH. ERESATATRITE (2021YFF1000603, 2021YFD1300403); EZK EH AR F#EEETH (32102555)
fEE A EEVE (1995—), 5, TE P BN, LW A, WHEHE IS5 WP IT. FHl: 17816899091 E-mail: yanef@cau.edu.cn

SEEESE: FWR, #3%, E-mail: yinjd@cau.edu.cn
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%, BAEMREAARPENHE, BRRARE D0 &l Fif p62-Nrf2-INK/MAPK {55
W%, HEm T HURPURIGEE YD, SR T B, AT T A R KR
XKEgw: EAM; FooAMR: EER; W WKPUR;: B4R, B P
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6558 = T LA MPLER 7 31 I = Tu R 38 4 i 4 RN AR B g

WRIGAR, 1S
CHR R B L A A S WE T 7

PEE: IR R TA8 A SR A B, JF o T RS s R A A HE S
HME . GRS T B FER RN W75, A, M FHLE LS. BLEs %
SIAHEE A ¥ 7 2SI I e AR 0 A A B o 0 o S PR 2 2 20 43 B v sSE WU e e 21
SREURE R RFAE(S B, R AL 38 2% ST A G S8 MR RAE S A oy S R, SEBAE AR A4
A AT EA 23 R F LS LS AR 38 25 51 5 VR SE 3L T R A S A, ER AR T4 B3
T, L, AW 69 SAANFEM BUAE (6~133kg) M=J045 (hhxKx k), F
AR BEAIHLIEAT G5 BSR4, F RSN 4085 Tk BGIE IR 8 2 (b 451 Kl 2 B A Al ik
8, IR EE 2 21 T ) Mask R-CNN SE] 43 #1252 BT H AR 515 s i 8, TR %
(mPA) 7] LAILF 96.95%. Xof 43 #1 i ) UG AT IR IS AL BE, 36 358 FH [0 J02 A% o 0% P45 ik
ITTEARF IS HIRIE, KRN B LR ARSI IRIUE BRI Area. K P,
R L. A% Ko B0F E. W% S HOSAMREE, HUS IRy HirE . 1535 ik
MERE A Jo BB AT IE B . I — SR, 1M 8. 2 RIS BRI RA K
BB MR | o AR SR (3 N L B L AR AR U2 A R 77 () S R 17 5] U3 (Support Vector Regression,
R} SVR) MERIHEAT ISR, [ 00 4548 2R 5 58 IR E 7 SRR AR AL S 4, 458 PRAR 4
BT, A3 B 2 o A AR AY . SVR ASIAL b A% o 50110 5 TEAE FH 5 ren 246 B WS A R 4 4
W, B BRI LU AZ RS 4 (Linear Kernel). 42 [f3%4% (Radial Basis Function,
fii# RBF). ZIi#% (Polynomial Kernel) #1 Sigmoid #%, 3F¥) 5% (RMSE) Fl
R2SVEA A M g . 2Rt LR34 2% B Sigmoid 1% B 0RT RBF A% BR BB UL & A B,
T Sigmoid ¥ pR 4 5y 32 B EHE R P M TUARRFAE RS2, 6 T 8 % ) A @S e 0 A7 — 2 IR
£, BSb R A RBF B eR8, WA A% s BIE IR L mT USE AP a5 e, R2 TR
#]0.98, HALLLARCREALT

BRI MRS, HLAALSE, BLEY ST, RFMESRHE, SVR, RBF

POEEEIH B E AR R (2021YFD2000800):  [H 5K [ AR A HE 4 7% W K R KRS IR E (el D
(31527803); A EIE L5 R34 (2022T150075, 2022M720541); BRI B Ak R B L W ¥ &% B (CARS-35).
FEF i BRIAR (1999—), J, ARSI, BULmFITA, 077 8 Re %08 P (KR B2 RO ARG 2 o FhL: 15650456602

E-mail: 15650456602@163.com

SEEESE: BE&, AR, E-mail: fengzemeng@isa.ac.cn
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6584 AN [F] RUBRAS AT X KSR Y 5 £E 28 N = TTAR I

HEH 12, 71, BWR3, FEF 4, 1, EIR 1*
(. RETESE S TEMSEYEORE FIE, RETHESBRIFEEARLES G, Rl
BB, KE 3003815 2. RERSAGAIR 2 SEhYIsE, KA 300384; 3. JET T JR Fffk
WA RTE AT, KA 301504; 4. RETAA RIS L, A 300061) ™

TR A8 PR R A PR T 1) T SRR T R b, R o v i T 20 S PRV S BG4
B o PAVERD it BRI XU 2 B KL TR AE S A0 IR TR AL IR 285 L DRk e 8 im KUK 490 5 7T B i
S S DR S 51 R 1 DT S0 B4R £ 2 AVEDRER 28 o PR FEAS [B) AUBR AR 7]
Xt U 5 265 PP AR ISR, K5 27 S KR =0 B IR BENL Y A 3 41, 45413 4
HE, BAEE 3 LM ARAERIERIER (ROK—SAERD, 56 1 24X 2 1
FREPAIN S kg-t-1 KUK NG, 058 2 HAEXT AL AR R s 1 kg-t-1 TR EUY) . 1 454,
SRR, L AR AT HE R MR A AT . SRR 1, SRR IR
R PEP B R LR o e rIe A 1 b L R ORORE DRSO BEABLAIS T 0T R ARG
241, XHRAF TR, KoEm TR 1. 24, 2, R¥ 1. 2 4EE. BBV IR 2
HARAR . AXARE A AR R, QR RO 1, 4-ZFORME T IR,
W AR, RO 2. TR 1, 4-Z80RE TR AR 2 4. 3, ZHIARER
VR BAE R YE SR LB RO, ORI, AR R IE B (5 B AL 122 0-3-B e T
I, =R RA AV I SRS, (RIS 2 2H kg o B R T 5 558
1 ZHANGT B AT B 2 22 o 0P R ZEL RS 1 20 K56 2 ZH 0l 3 XU A A & R &
HEAHAG AR, HhiRE | A B4 2 AMNEEERA. 2 IR PR, Bk
KT ML AR XU SRR o il 428 S AU 0 o PE A — I — L s ke v, K6 2
SRRSO IR T 55 2 20 WTCRE, Tk h e A i B SR T T A A A AR A
ARk o TS TS TRL R I R D 75 B Z AR P T e 2 5 BUR 28 Z UL A P RS KUK 5T K
4R T o

BRI KRNI 8 AR FE R MR

LRSI REET PR3] ST R R LI (22ZYCGSN00130); K AR P\ B A AR 2 6157 FI A (ITTPRS2021007)
Hil g RAERB L -2 RN LW (21CX6NP221); T X A\ A QT G I B <sE i H 3 H
fEZ T/ EEA (1999—), %, KEA, ERELA, BFF07FASIYE TR SRR, 2RI R PR R % AR5
TEREFRIMT A . THL: 17695911513, E-mail:344937986@qq.com
HEIES: EIR (1984—), TIRMA, BTG, W+, FENEEREEFE SN, §8E RS RESS
5T, FHL: 18002171684, E-mail: yjjsxz@163.com
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6588“F 1E¥E N o g B UTAR I 4H I 3h /7 22 A e R I MLl

T, BEH2, XNHHG 1, F43L2, EUE 1, Hikd 1+
LA K 2sh Rl 2B, WL 310058; 2. LR &R RB, IHZ 250100) 7

RE: VLAY (IMF) UV SRS A RT3, B G R IR < Fp> ik
FE TR 2 IMF &8 KT 8%, JEBCARIASH ISR, e mumE R — M4
o FRER R 30T Fiop Qi Se i 55 nl R e SRR A . RT3 E FRAE A S O AL OR
FERALE, BRI, AR, (HIMF SEMA SR . Kk, B IME SO
T 4 AR TR 428 IMF SRR I 5038 20 PR ot BRI A 7 00 0 < 5 A6 PR RAT 3 3 3L
AW T X S TEREBEAT HAZ RNA ¥ (snRNA-seq)~ Bulk RNA Il 57 Fl g FUAC S 4 KRR R
K R T SDTAR R 4H AL B 7 S R L . AR SIS HE T3 580 IMF & Bk B K IMF &&=
ST S 6 R, N (HLW, ~15.2%) B (LLW,~3.0%) IMF &&E4. 258 KH: 1
T RN IMF & B, SETEE R IMF & B (~11.6%), ] DU IR H 18 5%
R T ML A A . HLW 4H IMF & 8:(P<0.001) S 3 /K 45 2k (P<0.05) = T LLW 4, {H
VAR 2 BARBUINP <0.05)0 2D JRBIAZ 25 AR 1408 B AR TR R i Ae 4, o
HH RS SRR e T R A 4. 3) FIFH SnRNA-seq BiAR, FATFL% 5z H 9 MR
MR, AR SE . SF4ERAEHIANM (FAPs) //REF 44, LA 2400 A Rz 40
JAARMD . B8R RURAIML . e dnfie . JeDrgnmmiEEgnie. Hrp, 5 LLw AAHE, HLW 4
PR J 40 B A LU AP 55 78 (1.40% vs. 0.17%) . 4) FERR AT RZ i rp, JL%8 5 T = Ff g i &
W%, £44% PDE4D/PDE7B", DGAT2'/SCD*#l FABP5*/SIAHI"WLi% . 5 LLW ZHAHEL, HLW
#H1Y) DGAT2Y/SCD* VL% Al FABPS/SIAH1 A% (1 L i B 8% o S) @ S /7 or A 45 &
NEARRIIRATR I FAPs W] 2346 >A IMF 40fid, % IMF (A7 R 5T #RANE] 50%. BEAh, 4 i i)
TR HT IR, BR T FAPs #b, DY AHM . & 2 M 2 8 Z R UR 40 B B2 TMF 20 kJ8 . 6)
RNA-seq i&#7~ 72 5 I B0 AI IR B BRI AR (AN R HE R . b vl L, s o YR A /I
IMF & B FSETCRE AL, FRATTZ ] T T3 T80 PO IX 40 e o PRI R G o B, el B T <55 fE 4
PR i UL P I O AR PR 20 L e B o PR SRV B L A e o T ST 45 SR T A A IMF AR
PRSI S5 1048 A AR =Rk T — & I BB R

AR TR A% RNA P RS BespdlsE; %

" OReTiH. R ERREILATH (32272887): WA EAREES (LZ22C170003): WA E AHFRTIH (2021C02008)
EF A EIC (1997—), 2o, LHARMA, oA, WFREEARE S5 RS RETT. FHL: 18852162002 E-mail:
liyiwang@zju.edu.cn

SEEEE: BiAY, #HEE, E-mail: tzshan@zju.edu.cn
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6590 KEERM X B ALK B EMEE. WkFEAUNPEER. IR
RN

MR 1, x14i54 1, B8 1 HERm 1*

G AN KZ B RHZER AR 2T, R 410128) 7

WE: AR B EWE A RIS 0 b 51 % T S %o 7 A 8 Sk e P o B UL P P B R
PRI R & AR o IRV B ARIT . (R AR =030 HE 60 Sk (&), BN 4
M (A SAER, SNESR 3K WAL, RIS HEIN 12%-.
15%F1 18% KIS M (AR RL . KB 52 do ZREW]: 1) 15%. 18% K E# S 4L F LI
IR . FEMOM R B R T IRAL (P<0.05), HRWLIIARE 2 @ X4 (P<0.05), 2)
18% K I S A & EA# 1) a* (B« A €8 0 43 AR B8 G007 43 2 S8 38 v T 5 R 2H (P<0.05), 15%.
18% 1 S Pt 2L 1) B ) 1 R 7K 453 2R Yo 25 (KT 55 LA 129% K S5 4H (P<0.05) 6 3) 12%.
15%- 18% I Z5 2L R LIPS s 35 B 48 35 v T 0 IR (P<0.05). 4) SXFIRALAILE, 12%.
15%- 18% KIS 4L H AL Mg ARREBE (TCO. Hih =8 (TG). % % g & 1 fE [
A% (LDL-C) M Iifif B ilifE (NEFA) & & REFC (P<0.05), 1M 15%. 18%KE# 5
AR LT PR R e R AUIE [ B (LDL-C) SR EE A (P<0.05). 5) HXt 4L,
15%. 18% KM 4TS e KUUP Il ER . Wi R AeE DUMSER . SAAS YRR S iy B AN 22 ANt
AR ER & 3w TR AL (P<0.05). 6) 15%- 18% KM Ss I 4T S K L rh (5 2R
R WA TR IR 28 W2 T AL 129% K 9 5 41(P<0.05), 15%. 18%
I S AL 0 5 B B VT 43 BE eI B AR 221 (FAO) BRARAEA . FULFI I, 7E
TR 15%- 18%[) R BE S X B IESE 10 B SRR . A S R4 A — 58 IR bR A
IF ] 35 A 5 ALY /K SF  ws AN R i T I 7 R TR R IR L

KRB KRN HIEE: WER, JEER: TR

PORAeTH:  EERIRKN AR R R LT (CARS-37): WA AR RATIH (202014364)
fEZ N BRE®E (1991—), o, WImMEHEA, HLRd, BR7mRNEshE RS SR FHL: 13787194812 E-mail:
544503896(@qqg.com

MEEES: MM, #R, LA S0, E-mail: xiaodingfu2001@163.com
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6608 HAA RN X B IEE R &R VLA P& 8 &Y
SHIRH

JABER 1, HE L, E2, KER 2, pEE2, T XER L B 1t
CHIRT BB FABE, HIK 4024605 mf [E AL B b nt & A Rt e, b5t 100193) 7

TRE AR B TERT TT H AN R USRS K T3 240 22 B 7 A (1 1A o o S L PR el 25
SRR . XK ALK 85 kg 2 AT M LI 58K 50 3k, BENLS 2 2 A4k, A
WIS AEE, HAESE S KE. A4, WA TOK-TRIBUEERARR, YR8 AR,
/KN 0.25mg/kg, B 4H: WRIENEZEEG, KN 0.50mg/kg. 25 2H 156 1A AR 3 i 05 A
BIACFAASS, HABME, R 48 K. iRIGLE R, WEANEGE 1 LB Pk
VR AT S, WE AR TEIR . AR SR bR . S5 RFR . 1D IERRIALRE A R AR
T XA (ADG 931.7¢/d VS 874.6g/d, ADFI 3.39kg/d VS 3.34kg/d, F/G 3.64 VS 3.82) ,
ERXFEZEZR (P>0.05). 2) BEEHRIALE % 2B ZF s TXRA (B E 75.85% VS
73.96%, P<0.01), MAfAE. BHC, =S-PEEEMRIIHMR LR EZR (P>0.05).
P RAKIU PHY KREASOTS . WL BIYI). KBk Z& & SURANL IR 748 b5
BEREER (P>0.05). 3) SxtIRAAHE, BERERZLTS oK UR AT AT bl & st i 5 3%
B (B EKAUPA A & 0.38 mg/kgVS 0.21mg/ke, FFIE i & & 1.32mg/ke VS 0.87mg/ke,
P<0.01), 737l 81.0%K1 51.7%. 4) 8 HA LAl FE URCEZIR (SeMet) TEXfF
18, HIRMAE R (SeCysy). M RERIAL 5% 208 S KWL A AU (SeMet. SeCysz)
7 AT IR B A 43 N 83.70% 75.74% . EHULTT UL, EDELH T 0.5mg/kg it 2K T (4 REAR A
FIF e R A= fe, B8R m A AR B 5, i A AR bR C B 5 1
B EE L SeMet TERAFLE, HUSE SeCysa, LI REAR 5 T AR AN £ 5 1A 9 L S v
FIAEETE: Bk A 0.5mg/kg 7K -P- IR TR BRI 2 35 5w 1 e K LA 5 12, 5 KL
N 0.38mg/kg, TAFE il % A B FRAE T/CMATB 1003-2021, ¥ A& il 55 R AR T TC AL
., XN E R A A PR R T

KB BEEEAN: HACHE: AR AR RS

TG - H PR B AR BT AR R TR (este2020ngzx0005)
BofEE: HBE (1976-), L, WIS N, BB R A, NFE &M HRIRIE S AR %R T R 5 . E-mail:
zhouxiaorong429@163.com

SEITESE: M K, PFRLGR, E-mailiyfeiyun@yeah.net
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6612 REFTERINT B IER HERERE . AU B S A XU B R K 3L
DL T

KA 1, AL 1, PR 1, ERLE 1, Ffkrp 1+
(L WHERZARRHEBT T, WL K230 TE RS HE WE AL =, AW 2a5in5yizE
RIRLIE, RWARAE (R ShE IR SR E msLi s, Wilaip SahYE R Easim=,

M, 310058)

BB ARE B ERICEH I HAR PRI KBk (Fermented feed, FF) T & AUA# A XU
JV 3 TR S AR (RIS o R T ARkt 1) T ke ide FH S8 M R TR R RS B2 2 FOAF 8 ZJU 12, A
AT ZIU12 A BIBAET AT f3 2, RKEEEYN 40%F K 40% S HHAT 20% 2 %k . A
IR AL 144 SLH IR (FLig ex s B xGE ), Wbl N3 H, BH4ANER, G E
212 3K 3 MRS A ISR HAR (0% FF). JEaEHAR+5% KEEARE (5% FF).

Bl HAR+10% KR (10% FF), FifE 4 X, X501 38 K. I LW 1) 5 0% FF
AHLL, W0 10% FF 485 B AP H I E (P<0.05), ¥ 5% FF #1 10% FF A2 E
JESE R L 2) A EE 0% FF 41, 7 1 10% FF &% Phascolarctobacterium- Faecalibacterium
A UCG 002 J& X FE (P<0.05), [FIBFEK UCG-010 unclassified J&FIFHRTFEBE (P
<0.05): 3) 5 0% FF 4LAHLL, ¥sin FF S8 45l vh fig 2 W5 AR P& i 5 2R & Rl 4%
Forb 10% FF #2851 3- A2 S B i 3= (P<<0.05); 4) AHEL 0% FF 40, %00 10% FF
SR KW R LA AR, RS (B E) 24-T4G8. T8, TR, 2-206
MDA SR G S SR (P<0.05), RENEREMRHEIER (ATIC F1 GPAT) KA
ACEMPLH R & & (P<0.05); 5) MRV EY], Z 71 Phascolarctobacterium
Faecalibacterium 5 U BN () & & B IEAHOC (P<<0.05), [FIN 52 AR5 3-li 0%
SSERAN 2-[ (REEESASS) W TR EIEMIE (P<0.05); E5RJE UCG-010 unclassified 5T
M. (E,E) -24- Ml SEEMPIHFRKN S ELETMHEIC (P<0.05), [N 5HIHATHIZRM
3 NER N EI A 2 IEHISE (P<<0.05). B2, %N 10% FF o] $2 sy e K ALE &
PRI AP & By A8 A R XU R A, 3 5 Pl ok A P 2 A B AR A 6

REEE: RERL: R XU ITERAEYD: AR

S TH . EFE AR HRIBIE (2021YFC2103005)
fEZE® N XFEA (1998—), 55, MWL N, MEmaE, SmERSEERZL. FH: 13588041377 E-mail:
liushigi@zju.edu.cn
“EEEL: BikT, #I%, E-mail: tzshan@zju.edu.cn
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6662 RN L-ZREBRXT B AL A & B A ULA 4R B R 40 B B2

RN 1,8, BRANES 1§, BRARSCL, RUK L, 71, BRik2, @1, A 1, PR, EEE L
CL DU KB E TR BT, ShIPUNE TR 28 BB SE e S, A 611130 2. PR K i
bt MR 625014)

P e = R UL 4E 00 LR G A% A LR 5 i C R ) T Iz e . AR,
L-ZS S MR R I B A 2 B LT 4 R BV A A 0 AR FH o SR, LA 2Rt & AR P
SR ORI RLET 44 5 R A (R 5 i B LR AN B R o ARG B ZE A 7T TR P s i L- R R & I
K PR it S AL LT 4 S B A e LR el o R I L 18 kP ¥914 2 86.03+0.83kg (11
“FEx K K (DLY) M A%, BENLSS A 3 2H(53 5l el WL Aty Sl R ZE S Atk PR P I 500 mg/kg
F11000 mg/kg L- A2 1K), B4 6 MEE, AEE 15, W3IHA 30 K. 488K (D
TR 1000 mg/kg L-R 2 IR 2 $emr 1 8 IR AR (P < 0.05) . (2) AR ¥ In 500
mg/kg L-Z AR B EFEIR T W HRKWLE L an (P < 0.05), TR 1000 mg/kg L- 22 1R &
R T BB b 2an AU KR (P < 0.05). (3) NN L-ZE R 5 3 PR & OS8R 5 AN
FURI S, DARHERE AR J1(P < 0.05). (4) 1000 mg/kg L- AR RAE & &2 B IR &
KL Slow MyHC. TNNII #1 TNNT1 #HWRIE, B3 F{K T Fast MyHC FEHMRIE P <
0.05); FH, 1000 mg/kg L- AR RN MyHC I, MyHC Ila. TNNII F1 TNNCI mRNA 7KF
W E T, MyHC IIb mRNA /KR ZEBFP < 0.05). AL, %% entrin, g
RN LR R G, B4 E s b R 3G, PRLAF 4 73 b B PERP < 0.05). (5
N LR R 55t 7 IR K Wit SDH 1 MDH )35 14 , 5 . 3% P& Ik LDH 35 £ (P
< 0.05). (6> 1000 mg/kg L- A2 R v ¥4I & B KWL COXT . Cytes Nrfl TEAM. TFBIM
A ATP5G 1] mRNA KIEE (P < 0.05); Ak, RPN 1000 mg/kg L-Z 2 B 5 2%
FFEREH Cytes Nifl. TFAM. TFBIM. PGC-1 1 Sirtl mRNA /KF(P < 0.05). (7) TR
I L-Z s i ] B2 EiRE R KL p-AMPK. p-CaMKKpB. PGC-1ofil Sirtl {1 A£IEP <
0.05); Real-time qPCR 73 #7 &7, 1000 mg/kg L- A& BRI TS I KALF AMPKal . AMPKa2 .
PGC-1af1 Sirt] mRNA 7KF 82 & T 4R (P < 0.05). B2, ABFRE R, A
1111000 mg/kg ¥ L- 222 7T DACK R IE & 4% R B ES R /K 2%, (i g LT 4 28 70 AR UL

LRYE 1S LA AR
KRB LA BT WAL, AMPK (55l HIe#E

POIEETH: P04 ERFHEIE ST H (No. 2022NSFSC0074); 91145 R %15 H (No. 2021ZDZX0009).
SLRE S —1EH
PEE A ARG (1998—), 2o, WIALEEFAA, ALWEFiAE, MFRERIE IR T . FHL: 13995727226 E-mail: 1260786214(@qq.com

CEEEE. AW, #U%, B4R, E-mail: zghuang@sicau.edu.cn
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6666 = FFE:HFERXT & AL R i 57 B 52 LR 7T

MY, ERTER

(1. WHLRZBREERE, B 310058) 7

TR ARSI 5 AERIF 70 = P RE H SRR T 6 R A IR PR T 5 R 28 JUL P R O U R ) 3 M 3k
R IRHCT- Ry 90.1240.20 kg MIEExKx K (A B IEM 54 3k, BENL N H
H FHIANER, GANET 9 HD): XA RIEERFER, 3G AH RN 2500 mg/kg =
HEH IR RISk 4 S EE CSTBL/6Y /MR 24 R, BENLA AW (R4 3
NES, GAES 4R ARG RAERRERE, 100 2H NN B RR DR 2% = F
HaEiE (PoKAND) . SR EIR: 1D WARFEIN 2500 mgkg =HETARTUERERSE
RESEWLA R & B, BB AR (P<0.05). 2) NS 2% = F & H & IR AT LA et Hr i i
SRR BRIV (P<0.05). 3) =HEHRMIA L EBEHTUUA R4,
el HE A BHMT 25 (13805, (2@t NADPH A2k, B&MIK FTO /% HI41E moA 7KF,
{2k e e S (A B B Py A B 0, BT R UL P IR 7 AR L PR 3 A SR B . R TT I, =R R
TR B8 1o 8157 R A AR RN ZE 2 ) LA S X Zh L P i 5 ORR I E 1) 4%, s T = AR H R
fi2-NADPH-FTO-mCA- L 4 IR Uy & B I B AE ML, Dy = B T SRR 7E 7 0 1) I FH 4R A
T EL RS

REEE: =FHIHERR, WIAKED, moA

FEB R MEB (1998—), &, WEIRBHA, WLt WSt wim U Is BUREAR KT e FHL: 18237990677
E-mail: 22117023 @zju.edu.cn
SEEMEE: TH#E, #0%, E-mail: xinxiawang@zju.edu.cn

HEWH: WA RHLAEAZE AL T (2022R52023); EZK H AR LR S X OIH R BG4S (U21A20249)
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6670 JE TR A K B IBR A KIERS. TN, PO IR BT EL TR
IR

R, BRI, fenfE, E, sTE, #EH, BT
T HRELNE N E T TR, a0 A EE s =, LR BERENYE 775 1k} Sk
BE, TAEEEEFMSEFRITAERLRE, WEIACRVRISESERTRE LR =LK a0 0, M
510640)

WE: A5 B AT AR I F K IIAE T (Fructus Gardeniae, FG) X AEK & LS
AKPERE . TR AR TR T M B . SEEYIAR A EE Dy 35.83 +3.77 kg AR K
BRERE (hhExKx KD 216 3, BENLAY N 4 MEFRA, H4 6 NEE, FNER 6 k% (AR
B2 Xof R AAI LA PR, BRI 2 T E SR TR R AN 0.4% 0.8%. 1.2% FG. %
W HEBREYOK, R 96 K. SREH: D EKFEBKFHHEE (ADG) ff FG ¥
TSP I3 2 34 0 (P<0.05), RLE L (F/G) B FG ANk T 38 £k HE B AR (P<0.05).
LA, 0.4%. 0.8%F1 1.2% FG 4RI 1) ADG 73l $2 i 1 5.70%. 4.29%F1 5.65%
(P<0.05), 0.8%F1 1.2% FG RIS F/IG A FEAK T 7.62%M1 7.94% (P<0.05). 2) 5
XTREZAAH L, A SR 2 B A IR AR T 38 2 % (P>0.05). 3D BEE FG I IN/K-F i i,
AR EIEREE RN pHaans 45 min 5251 45 min 3 24T & (P<0.05), 24 hiK
e, 48 h L FEANEIY) 13 RS (P<0.05). HXHBAMEL, 1.2% FG 415655 LA
(1) 45 min B¢ % 8 H R (P<0.05), 0.4%- 0.8%F1 1.2% FG L5605 LA 1) 8 T /7 85 3 PRI
(P<0.05). 4) AKFNEHEK MK SHEEES (T-AOC) [ FG # /K- 134 n £ 444 7+
B (P<0.05) , H. 0.4%F11.2% FG 41113 T-AOC &2 & TXH&4 (P<0.05) . AFHE T-AOC
FIE JE AL A e H RIS B FG AR KSR I 24 m (P<0.05) o B KL T-AOC Fl&
A BACERE TS FG I INKSE 8 I 2 T+ (P<0.05), H. 0.8%7F1 1.2% FG 4
BEKML T-AOC S EEEE TXRAL (P<0.05). AW, TSR FG fitiEEKE 1
FEAEKYERE, —ERRE ESCENLA BT, SEEURTTRIRE ). FEARSLI R, FILEE
et FG 3E B IN7K~F 0.8%.
KA MG T ERKEIE: KM AR PSR PUE S

3 4 W H : the Collaborative Innovation Center of GDAAS (XTXM 202205), National Key R&D Program of China (No.
2021YFD1300402), Guangzhou Science and Technology Project (No. 202206010193), GuangDong Basic and Applied Basic Research
Foundation (No. 2022A1515110799)

PEE A A (1998-), &, WIs KD N, Wid:, W E 7 SER 2P FL . FHl: 18229472389, E-mail: 314381387@qq.com

SEIER: ME%F, &, WA, E-mail: yangxuefen@gdaas.cn
159



6674 181 5o B N BT 93 A7 HE LIS 432 15 RO LRI R 5T

R, HWEHR2, B 1*
(1. HERFR R R AESTFRRT, K7 410125; 2. WIERKF SRR R, Kb 410125)

RE: HVUR SR E SR T B2 S EUFRE R R T BT, SR, LR & TR
(T 20095 DR L) 0 AR 0 4 R o AT 9 B AE R TR I S 2 U A48 I PR 5 453 2K P 5 ERTBL
il XIS IEHL 80 Sk 21 H g HE= ok WiWuAr 48 (WIAE/AE 6.98+0.14 kg), BENLZ AFA
H: XHEA (CON, JFHGEMEEAD; AFEA (LPS, 4 LPS), &4 10 MHEE, L
15K, #E 1, 5, 9, 15 REHATRESRAEIFUCSRMLE . #omKUL (LMD, EEH AL (SM) Al
SENED . EREW: 1) 5 CONAMLL, HH LPS 744 5d 2 15 d RE L 20%, Al
WE BB E 11%~44%, IIF4EE E 2D 33%~89% (P<0.05); 2) {EME M G y% B 1
BB (1~5d), SxHBAMLEL, LPS 41 Bacteroidetes F-FEREAK, FIRS M5 #5E R T (TNF-a.,
IL-6, IL-1B) WREF&E, R HT BRI 200 K TR 5 Bacteroidetes - F& 2 I A K
(P<0.05); LM Fil SM Y PR KR TEAS AR I Z R A B sl ik, 2ok A3 7% (Gl
B3R A 253 ZUEN R RN ERAA /> 248 Drpl. H W44 Bnip3 1 LC3B I/1 &
HRIEERN, LRRREEE OPAL MEHMREH p62 HHKIAERD (P<0.05); M LPS
S 5 dITER, LPS H LM 5 SM A4 Sk sitibr &%) MDA & &5 8-OHdG HH &Rk
HEZER T CON 4, SOD Rgyh P& E KT CON 4, MDA /KF5 LA & 52 [ 2 3 57 AH
K (P<0.05), KIEMIEE RGN PHEELSE 5 d RREBIR: 4) fERZENEUEH (9~15d),
LPS 44 LM 1 SM 421 mtROS 7K~V Thv& B 5L BT R BLFUH I, ki Az AYm Al
ATP P28 K (P<0.05); 5) #KIERF (TNF-a, IL-6, IL-1p) SMERED. EfLfaks.
UL B AR IR« 1 WA L S R RLAR T REFbm (AR DG M A0 AT o, 76 LM R, AR 98 TR ik
JE 5 mtROS WA p-AMPK ot 3R 1A 2 1EM K, 5 p-mTOR & H R 2 HHAHE, /£ SM H,
e R R T E S5 MDA SR EIEAHYE, 7 LDM M SM H5 p-mTOR E /K FEMHE, 5
p-AMPKaZE /KT 2 1IEMSE (P<0.05). XF F2ehifAThag, 1245715 LDM fil SM # LC3B
I1/1 M1 Drpl & K FEIEMRK (P<0.05). ¢ E, Wigir s 18 v g N ogod f2
Bacteroidetes F-JEFEARSe T WA T & T RE, (25 TG 7K 19 0 2> 5 BRI W 2% TR 1)
R (AhAukD, 2B FEM R, A SFEWIRARE T .
KERE: Bacteroidetes; 98N ; L&KL X 28 TR JUL IR o 52403 2 188 Wk S e I AT 4

HETH : WA ARFHE TS ERE4(2021120044), Kb T2 H A8 5 4 £ 45 H (kq2009020) .
EH I RFEFE (2000-), %, PEFEIRMA, HLO4, NFHFERSHGIAET. FH: 18392679425, E-mail :
yiy1964560110@163.com

SEIREE: B, RIFFFCA, E-mail: duanyehui@isa.ac.cn
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6675 RPN E BN B AR LR . F5 R i 5 A RUER Y 5

AT 1,2, RGP 1, 2R 1,2

(1. E A2 B A AL AR ST, Kvb 4101255 2. ERFEB R IO RHE 22 B, ERT 101499)

TEE AR B AR FULE DR VR N 7 26 TR 1 A AR A AR L JUL PR 5 R XU 0 53 1) 5
HEE 100 Sk Hie . A E 0 B AE R IUEE AR — B K< K =0 A8 B IESE, BEHLA A 2
M CHHI0ANES, FANEE S5 K, 0% BT 3% 8 4L, ol i 2 i AL A )
e, IR AR LAl HRKCOT AN 3% & i, WU 59 d. 45 REM: SxtIR4IMtL,
1) 3% LA HOA oS & IS AL PR REATAR AR B B2 52m (P>0.05), {HR&S A H &
KL EME a* B Z 32 m (P<0.05); 2) 3% kv 28 1) i 375 JULIGE RIR & 0 & = B 4
(P<0.05): 3) 3% & AL K UL B E L R PR U R R rh A R & B A0 I, ik
HEBRPREAMGEEE TH (P<0.05); 4) 3%F AN BKILTYR . HE AR
PRI & SR R R (P<0.05); WL S AR RR H ] 2 3 & (P<0.05), 454K
BERIREE R E N (P<0.05). 5) M IRIRAE REY, SXS AL, 3% 4 A4 10 5%
KA 2 0 1 25 2, THIEHE 2 2589 (P<0.05); HLT &0 TR, XTHEZH A7 4
WAL BN SR BRI R 257 (P<0.05); 3 T 4% [ MR -0 €3 - R 3 1k
% (HS-SPME-GC-MS), £ /N2 25 58 B 3L [R] 4% AL R B 3% 20 Ff, b 8 Ak
SEHER TEVIRAE 3% & Ht U i KL B3R m (P<0.05); 6) 3% & MBI KLt
EAL T LA 4R L K] MyHC T A1 MyHC Tla ) mRNA FIE/KFEZH# I (P<0.05), itk
AL, FERRR AN 3% T 6 IR 1A AR K e AR A IR AT B R, (ER AR s L
R REIUA s R, TR0 3% 4 A 2 0 PR 1 45 SR AL R 73 o 2 1R] Fr) B 7]
TEFF= AR5, I BB AR BESE R AVE X R IUTRR, S e A B LR 4R L], AT 5 LA
T o

R L T ERMSE R

A

FEEWH : WA AR R (2022NK2026)
YEE A 22387 BE (1999—), 55, PUJINE A N, AL B 50 A, AN PR B 92 4% o FAL: 15983962816 E-mail: 1i_gilongwy@163.com

MEMSVEE: ZRUF, WG, E-mail: lifengna@isa.ac.cn
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6679 T SRR H BRI & A VIR ELB AT 5T

AT, R, RE, TR, WAMEST, BZ%, BIEW, A8y, wmEY, e, BRRE Sapke
GHIFE 8 B E T, Kvb, 410131) 77

WE:. T 2mRNEEsE, HhENREHEMZ—. Lh2. 4, 6. 8. 10 12 AT 24K
xR, AU 6 KM%, R A OE-H BB AR (GC-IMS) X %R0 i
KW R R L (VOC) BEAT 58 4T, BFEATH T T 208 E KR EWIENLIA voC
AR, e AR A B IARAE VOCs, MEHER YRR R IR SR . SethT 2
M2 4. 6. 8. 104 12 HEHLN C K1 VOCs BUEAK I 27 40, 40, 54, 49. 46, 2 ik
VOCs #tiE i/, 8 Hid®% . 2. 4. 6 JHRNIATE VOCs ¥uliE . BER S5, HAH
X B R3] 4% H S VOCs 1] 87.09%- 81.68% 55 82.86% ;5 2 H i ILIAI ) A T il i 25
Y. 8 AR ET VOCs NEES. B, MEZK. BRI, BRI SEMEY, HA&aELS,
93.85%; FHAFA VOCs 15 F, NZEWE. S-HIELMRE . WAL AR, (BE) -2-C04ME. o-Fit
-5-BREM-2-F L A-R S O OREE CGREED . 1-506-3-00. 28R 2-FEEWBE-D. TR KN, 2-
FE TR ZE-M. ZFR T e CRR-D. WA —B-M. /MNE —6-D Sk, 5H
EHREMA, RRAETE R R VOCs A 3-HEE-2- T I . 2-F 3L N IR-M A ER-M
(P<0.05); BEREEHRLZAH 78, HAHANE BT 2R ERKYIAEIER 15.60% . 10, 12
JTWSHE i £ 2 VOCs B BESE . ¥R 5k, HAX S &0 504 104 12 AR 74.12%
577.09%. PRIGRACEYI 8 H I URIE R, (EAHX & 8N 0.44%, 1£ 10 it 5 12 /]
W B, HAMDO SR BIN 10.23%5 9.06% o R EAE 2 ARSI & B, BEH 18
KA R, 768 AWK EAR, M52 B, M 10 ARIFiEa 2-238-3,5- 2
FEMEER . TR TR & IR R AR % B RS, Horh 8 A 5 H e HIRAE PC1 U7 1A
SRR LR ERTR, 7 28 A KA R M R BRI TR P BRI, 8 S B XUk R Al
B FE s M T T SRR I AR FURFEFR SRS, #iE 1T ANE H 8L VOCs 784K,
B
KW T2, RGN, GCIMS, f5oEE

FEWH: WA AREE (20220330317); WIREGIH TG 5 AA4 iR (2022NK4145)
YEE A - ZR4ETH, (1979.12-), 22, WIRG BRI N, BB 78 5%, M &5 7 5o L 75« FHL: 13974937732, E-mail:233751146@qq.com

SEEEHE: BRR, BIFEALA, E-mail: 2004chch@163.com; 2354k, WFFLR, 144 S0M, E-mail: 13907487646@126.com
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6179 FERASINIK KB X W48 AL K AR BE S o3t i B E AL 5 A A0
PRV RE R IR R SE R

e, FE&, ICE, KT, R,

CE AR S B BRI AL T, AR AR S DR P R T SRS %, JE5T 100081) 78
FAEL: UL SO W A T T e i 1) R B TN, TR 2 S BURYS AR KB H BT,
KRENE (SD KHPUAMNR T Z B2 . 7RI, FATRIT T AR A A K 6 50t
WA R MR R, JRRE S B T 6 B A (PQ) T il S AT B AR )
BERW AR E o 7EIR56 1 b, JEH 120 SkITE T REBEML > B S N EE, FEASAEEEA 6
MNEE, BNEE 4KMPE (AR, 2RIFEREI T 0. 50, 100, 200 5% 400 mg/kg
KR T PRI TR, IS EAEAR 42 K. R 2, IO 24 Sk, SRR E AN
BBENL N 4 H (B 6 ANER, FAEE 1K), S IRA, PQ Bhik4l, Sifblik
Si+PQ 4. I 18 K, PQ ALK Si+ PQ AAFIEIE IS 4 mg/kg ) PQ, HAthZHVEH
GRIVEBIK, S 3 RGBSR, 45K, TEAIRGS A4 Wy A 1 AR K e
HEVE R S 5T AL RE IS AR, TR AR R N 400 mg/kg AOZK K # B2 S AR N R . PR
IR K 6] T TR PQ BRAR T I AR K BE A R A S, R IR AT H 1Y
PQ Hkik 51 4 lrh CAT M1 SOD B VLR T P& MDA & &1 T 5y, X 5 B0 & Hh Nrf2
{55 IS YR OC s (7 I 7K 8l T 1 95 2 i B A A ) R A FH AR WD 27 R S W A4
kiR ThRE, RIN EAZIE S MFN2. NDUFV2 Fl ATPSH 3:RIIFIE . $2 R 2R bk g
WEE AR T ALV RIS DL S ATP (A8 & thAh, 7K K8 528 i 15 Bel-2/Bax {5 5 @ #
2R R A IR TR T A, BETT e PQ PR HE I B B s D se A i TE T2, R
NHEINGEE = ARG AR . S E A E I e R A R A B R T ZO-1 RIA . bR,
ZK R T 3 I S T S P 1 o- 2 VR R SR R AR T RR AN TR, BGE T PQ PR S T
BRI, FFBEE RN T MR I & . Spearman FHIC TR, ZE SR HEIBN
FERTF B 5 A T RRAS A AR AR AR G . £ BATIR, TR H 8 I 400 mg/kg (7K & & 5] LA
S T A R A K i O AR IR VS 2 o /K TR T2 AT 2 A FH PT RE Jld OR 4P T 90 A7 % 4652
SEAG SO S B A5 0« 2R AT RERE RS AN ZE W R o A 45 BONK T SEME AR AR
T RHR 0750 1) FF R R F SR AR T B S
B K REITE; BIUITAE s A KrERE: BRI, MBS RUEMIREE

TEATUH o E RO R B R R DS AR DA TR B s K R R < BOR IR [ B R BT A R R T
(2018YFEO111800)

e A : 28 (1995—), B3, DU)IF 7N, A, IS 7% 2 R I 5175 1 (i B 5 THI PO 92« T4 13126700905

E-mail: longcail 7@126.com

MEMEVEE: 23K, WA, E-mail: lixilong@caas.cn
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6193 Ht Bz 2 X [ 7= 91 B0 ST 1k me O RS K A P LA

Z=gEt, NBRHR, BEZE, B, XIE, B, REK, XRF
CRAEARN KR ZZ PR =R R 5B, W /RIE, 150030)

TEE: AT e AU S O A 1 L 7= BT R S T R A2 B S i, LA % A K MR
SeBRAR . ATRIG B TEF TC AR N Bz 20] B 7= S B B M R s S A FI R, A dt v
PEHIRERE SR, RO BERE L SR S SR AR AR . R UORIT Kok T @ BEREfE 24
KBEHL 44, BHNESR, BAEE L, 2 HEIREIN0.000%. 0.025%- 0.050%- 0.075%
it e 2 1 K- G BL R AR . TR 10K, IEREE W EHE LR 100 R TP 4, ZEEHE T —IK
KAGHCAPER . KHJELISA. 16S tDNAWFFEET AT E . G 5RKW]: SxFRAMEL, 3
RPN B 2138 2 AR R (AL . I T . IS AL R AN &8 (P<0.05) | #EfE
JEEER ] (P=7.82e-4) FIBERRE R (P=8.50e-4) AHXIE S, B ERMEVIFLIESD RREKRT
T-IAUMEME R AR (P<0.05) « FEWAFET] (P=2.19¢-6) . AMIEE (P=1.57¢-2)
Fg_norank_f MuribaculaceacB| (P=2.57e-5) MHXTFFE; 0.05%F10.075%7H 5 % 535 B (K B
R R Mg —4% % IL-6. TNF-o. HZAMELEATEE (P<0.05) fMIEHEE
IREJE_XPB1014 (P=4.99¢-2) X FFE, BEA B RKENE (P<0.05) , BEEE]
FIgA I IgG « M £ Bk & & . EEE A 2 ML (P<005) U LE B BB
( Ruminococcaceae UCG-002, P=2.24e-3) F¥ 8 IK K H J& (Prevotellaceac UCG-001,

P=5.11e-4) AHXFFLE: 0.025%F10.050%H Bz 2= 2% FRARIL TS 22 T LR &8 (P<0.05) ;
0.025% i} 7 2 i 35 52 ran MBIt B A & (P<0.05) , 5 BRI IMIE 'S FAR R & & (P<0.05);
0.050% 1 K7 2% i 25 438 i 2 1 v B B A% 18 )8 (Christensenellaceae R-7 group, P=2.36e-2)

HXFERE s 0.075% MR 3% 8 & 3 il ALATFJE 28 RIT W . H I BRI ALIgM & & (P<0.05) ,
BEPRMIEIL-1BE & (P<0.05) o Sz, kB 3T LUod i v 42 = 1 510 1 0 o 3 2 0
PR F B RS HUE AR BE T, AT BERAR S RESOR JAE S B, e 4 e B AR A, 2D
7= i IR IR R A

KRB M BCIRERE SR SOER T R

REE&WH: BXARRBHESTE (32072749

JEIREE . 2 (1966—), 2o, BRILM/RIEN, #9%, WL4AERID, E-mail: liyaolzw@163.com
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62131turin A 2% STb-Rosetta B 75 5 W 1475 18 EAL TG ITF R

R, RN EB, ke, e, R
(FER AN R Z B REE R, T 510642)

FE: KT B I o WA #  JRA/BUAN T Pl 2 2 18 SAF M IRYS I8 X BRAT A il
faEs-SRBa, PELPTEAREI A, I T A RECRE, BARE R (Tturin AD
&P A R TR MRE (1 7 AN EERRIOIRIK, B AT Th R A 9T B ESR Y Tturin
A T HeZEMF STb-Rosetta B 755 1l A AL 1205 S AU 15626 X 28 Sk fd BRI R4
PR E AR AR = e Wi A48, BERL O 4 NAEERAE . X IRZHE 15 200 mL PBS; Iturin
A KEERA1VE B 200 mL Iturin A (320 mg/kg BW); STb-R 4413 B 200 mL STb-Rosetta (1x
10'°CFU/mL); Iturin A+STb-R ZLFEZL# 5 200 mL Iturin A (320 mg/kg BW) +STb-Rosetta
(1x 101°CFU/mL), AFAHEEE 10 K, 5 11 RJEFE. REBTATEGERE S, P
HoN g R Th R e B, RIS AT B AR AR R Keap N2 (5 5786, 45 R EoR: D
X ZHARLEL, STb-R ZH MW 0474 (1135 H 34 S PG, Tturin A BB 2% 32 STb-Rosetta /&
G IR W F R H G E (P<0.05); 2) SXFHRZIAHLL, STb-R HIMigifrsE il 172
AL E R SR RRAR . BRESR RIS A, 1M Tturin A+STb-R 41 I 93 4748 U 1
8T IEHEKT (P<0.05); 3) SXHRAIMEL, STb-R ALK 41 B %1% #E 1 ZO-1
b R AN R B 2R ) E-cadherin Rk B B EFF(L (P<0.05); 4) SXTHAME, IturinA &
BRI AT A L3S R0 = A U iE PR (ROS) AT 88 (MDA) [17KF (P<0.05), FF
ST BhEALRE )] (T-AOC). AN BALEE (SOD) s H kit E b ¥l (GSH-PX)
K (P<0.05); 5) Tturin A 835 FRAR 1 Wr 0545 4% S i 2 23 Keapl H9FRIL, M0 1 Nrf2
F R R R IE, ARSI H IO A 4 (GPX4) A A E{LEE 1 (SODI),
(P<0.05). VL 45U, Tturin A YT Keapl/Nrf2 {5 5l R ARy i b B 41 i 52
STb B 5 3 FA SEUAL LI B2 o

RERW: Iturin A; WiPHAFHE: HIET40M; 4 Hifh: Keapl/Nrf2

HEWH: HEEATKITREE (2022YFD130040308)
fEERIN: ZER (1999—), %, M-ELFFFiE, MRS T 40 6E s HL KOS 723070, E-mail:1172535606@qq.com

MEMEEE: FEE, FRA, M4 30, E-mail: xqwang@scau.edu.cn
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6214Frizzied7 /5 L -A& 8 L8 Wnt/p-catenin 155§ 8% 7iE T
i

FEGE 1, BN 1, K2, &5EFE 1, SEL1, UaE 1, B3, FBE 1F
(1. RN KRR RS, T 510642, 2. St KEFEEIBIERE, 5TFH 550025; 3. AR TALK
EAEMEZ R, T 510006)

RE: JiE TR S Ik BB & MERE R, MislpE TamEtt, fRen b
B PR TEFRE T 0 R bR 0 BRI A AT . Bk, RATCAW 934
i SEEE B IPEC-02 i Ay, it s 2 2UL % iTRAQ. s hiiie . B g
WL OMEPIKEIERR, WA LA EIR(L-Glu) 1 78 T4 s, (23 imiE & 8 1
MUl e AUk 245 R0, Jo% E AR T K R R LA EAR A BN 1% L-Glu 5.3
R T A R AN S D R4 (o Olfmd i T4 . SOX9™ 7 WARUAH A1 i . PCNATI 5
Y. KRT20™/MLAIM0 . Villin WS 40 . Mucin2 AR AT Chg A+l N /-4 ) 5t
et BT W41 2 W R R (P < 0.05). iTRAQ 44145 & Western blotting 45 H23& B HURRAS
1% L-Glu &2 F i B 0547 5% 25 i F1 B 5 41 40 Wnt/B-catenin 15 539G 1, H N 488 (A il
(Active B-catenin, B-catenin, TCF4, c-Myc, Cyclin D1) 1 _Eiif 52 4k FZD7 Rik /K V15 8%
(P <0.05). K FHRINETTRE G WES £ R, Tit2& 0 5 HARIBIN 1% L-Glu /144
ke 5 AR FRIE /2 5 mmol/L L-Glu AN B 2 i T4, L-Glu 37 2 F (R dE 8 =
Ty M et w, H B FZD7/B-catenin 15 5% M (P <0.05). FZD7 #li#5(Fz7-21
TFA) &b B 52 25 0 1 8 W 18 + 40 M 4 3%, 6 B A7 98 B L-Glu X i 18 -+ 40 i 4 38 &
FZD7/B-catenin {55 [FIH#EEH (P <0.05). FFf, L-Glu AGE LA FZD7 @bk IPEC-J2
AHHE RIGTETE 1, HAE kX FZD7/B-catenin {5 5 FIAFEAEH (P < 0.05). #E— B 0K,
L-Glu M FZD7 #EA748 2 e &8 B A i 2k AT 3 fir, HARR LT 45 KW, L-Glu 5
FZD7 fEAf %8 2 23 HAT M EAE T o dl o oK g B 308 & Gt Ak 41 3208 I 4l A =5 41 %
FZD7 (rp-FZD7) K 7, %ﬁ%ﬂ‘iﬂ(ﬁ&ﬂi(MST)%ﬂ%?ﬁ?ﬁi%i%ﬁﬁ(n@*ﬁiﬂﬂEEJFMZIS p-FZD7
5 LGlu EEFRERENSG SR, FREREW, LGl fERNESH T o ¥
FZD7/B-catenin i, i fi73E 40 M SR 2 1) i b Kz B S
K§iA: WiE T, Frizzled7, P-catenin, L-Glu, 1144

HE&WH: EXERRBFEESE (32072777, 31872389 F1 320022130 A1 444 Hhk 5 8 REAF A H 4 (2019B1515210021 Al
2019A1515110205)
PEF TS BBOE (1994—), T, WF, LB, WS IE 400 arig toE WL 8 72 42T 5T . FHl: 18814116592 E-mail:
820947195@qq.com

SEMEVEE: M, BI#EEZ, Bt S0, E-mail: xgli@gdut.edu.cn; FABE, WFA G, M4 S0W, E-mail: xqwang@scau.edu.cn
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6217 RN HURETRAT VE RS R S R4 2 B T M LI 5T

BEH, Fm, ERR, @FE, el TRt
CERAOL R EZ IR A2 BE, I 510642)

WE. RTINS (PEDV) &5l /K FERVE BOEM R ZEUR N 1, AT E1E
PRI H X PEDV B AT 3 /T TACR, 4 PEDV Bz 248 22 R F B . I ik 7
H i BRI R AF . R EART M = 044470 12 3%, BENLY N3 41, 44 NEE, G4 &
B 1K RIS 7d, 0~4d BEAMEA THL, 7655 5d, PEDV 4151 PEDV+1% HIiR 41
LM PEDV J# 30 mL CEVEA 105 TCIDS0), 5~7d PEDV+1% F R 27 7 M N T 3717
VEME 1% TR 10 mL, 28 7d 5 L REERES, TP IE/NG S AT RE I, IR0 BAT I
ke s AT 4R, RS MHLGIE RS E (10s) FEf, Al Wnt/B-catenin 155
A B R E R DRI L, IR AT LT PEDV XT84 KA BE M 4 F (P<0.05);
2) SXHEAAAEE, PEDV AT Ik BZE a0, W W] 284 PEDV G014 7
P& MR (P<0.05): 3) Xt HE4LAHIL, PEDV 4474 2 A S0 R % i B (R
(1238 B A — i SE AL (DAO) & & 1 3 PR (P<0.05), IfiliE 1 DAO & & 2 % T1 15 (P<0.05),
R U o] LARR IS PEDV IR G A8 S B iErE: 4) S04, PEDV 4474 iE 41
fg (ISCs) ik Olfm4. 23RN0 bR & SOX9 FIIEFHAN Hubr & PCNA (31L& 5% K
(P<0.05), Zrfthrd KRT20. WRfc4ifobs £ Villin AR fidr & MUC2 13RI & 2 2% %
ik (P<0.05), LTI LAZEME PEDV UL 3 414 1SCs MBI ML RE I F FE (P<0.05); 5)
x4 L, PEDV BYLa i3 FAK Wnt/p-catenin {55 /K°F (P<0.05), FER W] LAZEARIX
FR#ME:  6) SXTHA4LMILL, PEDV 47iE F4ufufAashy 8 10s 5, A R A 200
BE K (P<0.05), TR W LMt PEDV 4L )5 10s 738 (P<0.05), 7) SxTHRAAHLL,
PEDV 4414 10s H' Wnt/B-catenin {5 ‘T 18 EAH K H I iR IE B PRI (P<0.05), T#simnH
#2 )5 B 7 Wnt/B-catenin 5 575 (P<0.05). DL ESERBIHT, HERFHEHEE PEDV 25 T
(¥ Wnt/B-catenin {55, YKE ISCs (136 /1, MIPCEIEE N b REFEE, Ry HIEB TS .

REE: R WMRATHITE R E T4 Wnt/B-catenin {55

FEWH: AFREER1E AL &E SR (2022YFD130040308)
fEH I/ BRI (1999—), 55, WRAMN, B, WIGIE T80 arig v MLl &g F= RIS I . FHl: 15521297841
E-mail: 1105400417@qq.com

MEMEEE: FEE, FRA, M4 30, E-mail: xqwang@scau.edu.cn
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6222 TR o AN A HLERBRS A [ Th RE LA N 748 & % W oA 2%
AR tERE. MIEEMR IR IE (@ R R

PRYEHE, TRfhfs, xUHERE, sKkoCHe, @20, 1L, PR
G R A R 2 Z IR A BOR e, KD 410128) #

TRE : AR B TERF TR b SR I LR 55 A7) Th BB VR0 77 28 4 0F W 9047 A K
I35 A A FE bR BA K i T8 {2 R R S o alenide 4GB . A B AR ((6.48+0.68 kg )Y 25 H Wiy
R (ExKex K)240 Sk, BENLS A 5 N, BAMH 6 NES, BANESR 8 k. (AT :
FEA A AL ( CON ); CON+5kg/t H HLER( OA ); CON+5 kg/t OA+800 g/t F5 il ( OAEO );
CON+5 kg/t OA+500 g/t 172 OATA ); CON+5 kg/t OA+500 g/t E & i ( OACE ). % A4
28 do Z5H%EW]: 1)5 CON AL, OAEO. OATA H1 OACE 415535 MR W A7 58k E Eb (P
<0.05), OATA fl OACE A B E R mirETYm. M. MER. MR . SRR
HALE(P<0.05). 2)5 CON ZHAHEL, OA #1 OAEO 4H 3 35 4% v L3 8 A0 1 Ak Bl v 1k
(P<0.05), OATA H %FERT-A I H ot E b Pl iE (P <0.05), OA. OAEO. OATA Al
OACE %  # PRIR A K ( P<0.05). 3)5 CON #fHLL, OAEO 1 OATA 418
MIEAERE A GIKIE (P<0.05), OA 1 OATA H B E R E AN E-2 & &(P<0.05), OATA
F1 OACE 4 & 2 [ D-FLER IR FE A 3 2 — S AL A A BTG 1 ( P < 0.05).4 )5 CON 4L L,
OATA #1 OACE 1B EHMKE . T =M= % pH {H( P <0.05), OACE A% ER &
FE R AN SLBE S (P < 0.05), OA. OAEO. OATA 1 OACE 415 42 & 25 a -vE 4 g Al
FEPEREE (P < 0.05). 5)55 CON 414k, OA. OAEO. OATA Fil OACE 41 & Fitm=
R G2 E = (P <0.05), OAEO 4B EH & E W ORI E(P<0.05), OAEO. OATA
1 OACE 20 &3 [ECE W T IR IR (P < 0.05 ). Z5 EFTR, TR b Szsin A Al
T2 B0 5 AN R D RE P N7 206 w] DASR & 97 20 R IV A SR M S TRl i I, LA FE LA ] e
T T o DRI A LS S T AN SR A e DA K S i T i RSB

REEE: AN ThEeVERINN: Wighfrs: AERKIERE: MigAENIRbr: HiE R

82 FEWH: WEEHETFH R E (HNJG-2020-0333); 2R R 78 W7 474 b (0 SR BT 78 -BE R (2021Kkje-js105)
fE& . PHIARE(1997-), T, Wi, BLrFE, WESWE s 51R K 5F A5 . E-mail:
yangzhikang2021@163.com

SEEEE: Wbt #0%, WEESW, E-mailichqh314@163.com
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6224 FFH BN B AEHE A KA REA N T KBS R

B, XEME, MR

Gl L K F= Rl SER %, Kb 410128) 8

TE: RE AR FREANE RTESORE, BB AT ACE s, A0 5 A sy 3
TP MU Fe R AR g LR (1) B 1) e — o IR OB A it o LA AR B B A R o S4B 5
J& TR E SRR IR A, SR, AR E S S O IGIR (DHA) 4%
AR, GEWANTEEIYIR N SR Z BN, HE A A& IFE REEEYR, B
A 2R AEEDIRE . AR S EIE AR HAR AN R B, IRTUIHNS 8 LSS 2E K REAT A
JREIEZNT . L 36 SKATRIR TN 100 kg MUkt KooK A%, BEHL N 2 DMEEL, &4
W6 NEE, FAEE 3 I IR MRILAE PR, ZR0E 5 2H A SR TR AN
0.3%REAT N, T 3 K, WEel 37 Ko BFARLREY: (1) FARH G2 7 5%

SRR T ELERARE (P<0.05), “FEHMEATHREH (P=0.059); (2) HRFEM
FUHA R R E R T AIEB R KIS HI =8 (TG) &8 (P<0.05), {HXMRAMEIR,

PSRBT LA R B IR i o S50 (3D FUR P R IS0 A 3 0 542 1 T B IR ek
WURAAENIR . 2 AWAIR IR n-3 2 AWAEPTREK S E (P<0.05); (4) HiRH
TIN5 7 3 5 PR T A IR i R TG R EREEE (T-CHO) FUR# R (LDL)
IKF(P<0.05): (5D HMRH IR INZLSH AT 3 W35 0w 1 P St bae 71 (T-AOC) I &ML
PIEiAkEE (SOD) itk (P<0.05). HHULTS UL, HRR PR N5 A BE R 12 i B IO AE AR Kk e
RO REBUE A RE 7, 50 L 375 6 0 7K TR L PR v R U0 1 8 1) 2L Bl o

KEEW: FIOM: AKMERE: WER: R

SEEEE: MR, #9%, WEESM, E-mail:wush688@hunau.edu.cn

RFERHD: T

REWH: ReHE. EXRARRFESE (32102578), #FE EAHIA L (2021NK2010)

B EFRFN: BER (1997—), F, BEuNPA, WL, NHSFERSSREDWEFRHIL. THl: 13027493892,

E-mail: 516528658@qq.com
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6237 TR IN/NEERRST ETEC K88 RYLMr i i EmE:. H
VHERAR G AN i i 5 4 I R Ml

e/hHe, AL fTHRVE, ZEREAN, REKSS, PR, WOTE, TG, BRI R
(Wb B EoR S BE, Aan b 5 TR, il 528225)

TE: A0 B T i1 B R -IE 7 IR AR 1 /N BE B 2Z A 7= I e K AT B (Enterotoxigenic
Escherichia coli., ETEC) K88 &4k (114 il B Fe4yi 07 (O SEma Bl o B HX 21 H B R A At
K RZTCR MW (LA 64 3k, BENLT N 4 ML OXFEAL, @/NEERAL. @ETEC
4. @ETECHNEEWHA, HANH8ANEE, FANEE 2 k. HAOHMGHE A4 1 HE
TR, @EM@OA IR + 250 mg/kg NEERR . 7ERIGHAZE 15 RAIEE 17 RAHTHE
BEATHEE, b ETEC 481 ETEC+/INSERZH 43 53l #E ik ETEC K88 & (1x10° CFU/mL)
10 mL, Xof R ZEL AT /N BE BG4 988 AR 5 B ) K B PBS .« IRIG 55 18 K i RN I 148 kAT 2 AR
H, HAEBHIER | kB RE BT BB 5, SRR IERE S EAT SRS AR AT BEAR
ARUHE 5T, SRARIFFIE L [0 fi A0 45 1 0 M55 P 00 s FIEL - R AR AR DG R R ek 1 i, RAE 45
W RIS i 2 T D0 BB AR DR ARk 25 SRR 1D /NBERICA 2k3% T ETEC K88
Y T B IS AT 0 3t B e A5 A0 5 00, b B35 2 T T ETEC K88 &L 5| (1) W 474
SEWHEE Y Oceludin. Claudin-5pBD-1 #1 TFF3 1) mRNA ik & &K, 3 2 FFK 7 ETEC
K88 JE YL T3 (1) &5 W B IL-18F0 IL-8 1] mRNA ik ETFE (P<0.05). 2) TR I/INEE
WHEA T ETEC JEEF A ISR & AR . =RIRIEIA (TCA). FRERR A A A
VMR 97 R AR A B B, JF B IR THIE P AR BIERR (TCAD AR 2 S IR
(TDCA) H& &, (HEEK T IHER (CA) & &, LA i I E CYP741 F1 CYP2741
] mRNA FiE & (P<0.05). 3) TMAIN/NGERE B2 5t T 42 RiE T FXR. FGF19.
TGRS Fl OST-Bf] mRNA FIEE (P<0.05). 4) TR I0/NSER T 3% 4% ETEC JETE(T5
SN R iy A P BRI OR 2 BE v, FF BB T ETEC BT % 45 A E b S5
R AR S A MO X 2 (P<0.05). 5) Sperman S<EEM TR, S5 A1 E W A4
(1) unidentified Clostridiales 1 Tenericutes H P JEAHXT 3= 15 5 25 I B I (1) B 2 2 5 11 L TFF3
] mRNA F£i& &8 LU AHE TCDCA iR JE 2 KRR, (HEZ MR IL-151) mRNA Kik
BEHME CAWRE R IEMHIGKR (P<0.05). HUILHT W, TR AR hn /N BEm AT se i i 4%

FEGIH ] R4 SRR R SO B I IUH  (2022A1515011185)
fEE A B/ (1998—), %, "RBUFEA, W-LiFsiA, &4k, FHl: 15819717300 E-mail: 20180410229@stu.fosu.edu.cn

SEEEE: KRR, BIFIRR, WFHRBIMGHERRESEFRAET. E-mail: zhucui@fosu.edu.cn
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EERRE, M FHIRIEAIEA R & AR, M2 ¢ ETEC BT & mia iidh, &

AORY B R e BN . AT TUAE KR i - HE TRl ) B8 RO SR A T W5 A RS 1)
EERLECE T W=

R DNEEL WIS PERCEY); R RRACHT; il b b
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6248 T S JEIRE 7 IRFLAT B R 1= BBV P R B R A - I HIAT 5T

WHAE 1, AR 1, Fh51, K1+

(1, WA R 2B IR A HOR e, RS 410128) %

FE AR B ED SO A PUE YRS @ 7 2 R s R 22 5, IRV T 2 RS R
PCLAT B o S R /N BRI LR W e BR AR UK 5 o R0 — B HL T £ BEE . Kox KBR
% 83k, FERPE MR REAEIMEMVIFL, FEAKIIERN T SR mE m R 25, RpiEE
FESHIFL A BRER U IRAR DGR, T S8 388 rh 43 B8 4 e B AP IR LA B o 1008 — R L R
6 JE 4 g e BE SR(BALB/C), BlALA A 2 4, 34 10 NES, BT E MEEYRES 10 d TF4R,
53 H 200uL AEH R KA 200uL T 2 REIRP IR B (1.9x10° CFU/mL) B4 /=24 K
50, IOAET 2 IR P ICFLAT BN BRI FL R 8 S e BR B KPS . 25 ERI, 1)
T2 R AUR B R A 0 22 5 R - A R B BRI L B M P B SR E AR P R AL
Frw, Hoh D5 IR i S0 1gG, IgA PUI IgM & 58 5 8 3% IEAH9E(P<0.05). 2) T
2RI B AR BN D N, B OHIRAUAT BT — 2 I B AT IE £h 68 77, A=k
PO R, W RTESN Y A P R D A B I RE AR . 3D DR IR B 2 PR T B R
72 J5 I3 F LDL-C, TC, ALT 1 AST 93K (P<0.05); 35385 7 B RAIAL+ slgA 1 1gA
VR EE(P<0.05), MBI m T 7L IgA FMREERIMILIE o IgM VR EE(P<0.01), R3S
T A g Al IR T AR (CCL28) . £ J A BRER (1 5248 (pIgR) AT IFN-y ) mRNA ik /K P
(P<0.05). Zit, 72U P IQFLAT B PT 3 v BE BV e e 3R AR (1 2R 3R08 B i
WIFL G BRE A i

KEEE: T 2R WERCEY . PHRIE: Y1 REEREA

G EEERPIEAIESXIRAH KB G HE S E AT E (U20A2054)
EH R e (1997—), 55, JTAREINA, HLA, WIFER B ST
FAH: 15717496782, E-mail: 292851677@qq.com

EEEE: R, #d%, E-mail: bietan@hunau.edu.cn
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6282Iturin A Z2f# STb-Rosetta B % S W 4755 /N5 K H AL B
il

2, B, EBW, @k, ™aiE, Tie*
(ERG RN RSB0, [ REYE R AR E SRS, BEM e EE ALl s, BEREHBMH
M TREFEARBFFH G, T 510642)

WE: PSRRI AGER (ST Z2EUrEEENEEIRRNE, T4
SR B i b B B - R B S B B /) 2 Y5, Wnt/B-catenin {7 5 2% V4% i 18 40 A 5B B AL
B A B 2 o A S0 B ZEERTY Tturin A J& 75 0] LB I 4% Wnt/B-catenin {5 5 22 fif i #4
B - KA (STb-Rosetta) it Wi 54746 i 1E L L1045 477« IRIIE N 28 H & e HETR I R 4F
MRE AR A K R =T047 5% 28 3k, BEHLA N 4 2. X5003E 10 d, Hodxf ZLE H PBS,
Iturin A ZH3#E B 320 mg/kg BW Iturin A, STb-R ZH3# H 1x10'° CFU/mL STb-Rosetta [ ; Iturin A
+ STb-R 1% B 320 mg/kg BW Iturin A + 1x10'©CFU/mL STb-Rosetta &, %203 B AN
200mL. 5% 11d 5 ERERES, WNMEMF#E N MIhae e B, I B2 ke s it
7= 2R, WA R B 2 VR R 38 B A ik DU Wnt/B-catenin 5 57384k, LA EIE 51
XTHE5) BT Tturin A A1 STb 55 FZD7 &5 G160k, 4R EH: 1D SXRAME, STb-R HZ W
TEER fH & Z MK (P<0.05), FfH STb-R 47l % % % 4% 5 A/ Occludin Al Claudinl #
KRR EREK (P<0.05), Tturin A BEHYHE STb-Rosetta B 7 N1 mBREIIRE: 2) 54
MRALAHEL, I TE T2 bR & SOX9 FHPE4H MU Kis: MG 41 iudr & PCNA. 7 AL AH il bk & KRT20.
WS 2 M b 2 Villin ATz A 23 i 4 b i CGA ik B B AKX (P<0.05), STb-R T 4H
ffibR & C-caspase3 25 15 % 1A & 5 3 THE (P<0.05), Tturin A o] DU HEAF5% 25 i T-40 B 19 4
T 4Hp o4k, SHIGARI T (P<0.05); 3) SXTERLIMILL, STb-R 41/HiE 285 2 sk
B PR (P<0.05), 1 Tturin A 7] LA3¥ 3% STb-Rosetta 1 2 7% 1144 2 T4l 1 (P<0.05);
4) S5XFHAEAMLEL, STb-R A= JI5 Wnt/B-catenin 15 5 1 B AH 5¢ 85 1 i R 1A 8 T 35 FFAIK
(P<0.05), Iturin A 0% STb-Rosetta %% #& N Wnt/B-catenin {55 (P<0.05); 5) Iturin
A FISTb 5 FZD7 see b FIRZEIRERW, Tturin A i8id 5 FZD7 k454, HEFEUE
Wnt/B-catenin {5 530 i, B3R TAMIIE 1, 4EFEi B MR R R Th e e M, BB
STb-Rosetta B it % 1) /Mg 4% -
81 Iturin A; STb-Rosetta [&; Wigifri%; iET41Me; Wnt/B-catenin {55

FEWH: HKEAFRITRTE (2022YFD130040308)
fEH . IR (1998—), %, M A, WL A, WSFIHIE T 6z doE L 8 78R 7. FHL: 15986385009
E-mail: 1841896252(@gg.com

MEEEE: FEE, BIRR, L4 T, E-mail: xqwang@scau.edu.cn
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6438 M oL THT 25 D0 AL B i i R0 3 B o IR BR AR T B LA P 3R
(5!

OISR, BOPEE L, BEEAR L, R, BREREE L, UL, BB 1,2, TRER 1%
(1. WA R 2 BB A AR B a8 R 3L AL SR B R o b, KD 410128 2. A EFBE

W L AR AT, K 410125) %

WE. FEFESHH (Macadamia green peel, MGP) & B iR R AMBHIS R, &E
ZMy. mE. JFAEE R BRY. SRR ES AR FEIEYI BT, & —MEfERHT
SRR IR, EZ N, KA B i . RS B 7E R H R BER R AT B
7C529 (Limosilactobacillus fermentum ZC529, L.fZC529) 544 & Mt [ K B3 T+ MGP it
SRR, SRR A e R R B T2, BRI IS MGP 12 33806 U R R W A R
BT ER « OB iE MGP N5k}, e BAT4E Rl (BE>2x10% U/g) M INE . L.fZC529 (<108
CFU/mL) W& AU B 8] 3 /NPR 3%, ) FH 9 6] 3 1 AR e 2 T 3 BT 4R TEAR [ J e 2% )
K EEJG MGP S HTEALRE ) (T-AOC) HIFZM, JFFATIL Sl & &, Pl gstD-GFP i 5 Rt
NREREY, R HoO2 75 S & AL IR, 200 LKA 6.25%. 12.5%. 25%FH1 A %
MGP BB T TR T IR IT A EE, H DUEF R B X i, iR 3 C 1Rk B T
W 5E AR WA T-AOC, A B ALES (SOD). A EAR (CAT). A H L4
WAl (GSH-Px) V&1L R A W (MDA) & & . @i S 434 32 T-AOC (Y) X£f
UeRBFAR IR (AD. LfZCS29 WINE: (B) AR MRS 1) (C) () ZIRIENAHER: Y=35.50+1.97
A+2.79 B+1.42 C-2.05 AB-0.6150 AC+0.4986 BC-4.50 A>-4.79 B%-6.73 C2, R=0.9672. #itf: T
SSHONAHERZTRIRINE 0.9 % LFZC529 IINE 4 mL/100g. REEHE] 7d, TESLEMFT
MGP ] T-AOC R & B 5 &5 m (P<0.05), HIEDFHIAN 160.72 % 45.72 %. 5FAMEX
TRALAAEL, %R R EE MGP B4R (6.25% 12.5%. 25%) AbEJS, RiEiAAN T-AOC
1 SOD. GSH-Px 7352 #EHem (P<0.05), H MDA & & R EMK (P<0.05), HH 12.5%
1 25% A H AL CAT it B4R H  (P<0.05). SR BAHEL, 9K BE MGP 1242
Ab 3 2H S A 9 ) GSH-Px 3 I MDA % 57 (P>0.05), 25%4b3 40 CAT iiE M
4R C MR —E (P>0.05). 25 BRTiA, @mpimiiie, FIH LfZ2C529 M4iz

&V ERE S AR (2021YFD1301004); = A RHEE A H (2022AE090032); EZ AR HEAA R (CARS-35)
e . B (2000-), F3, WIREMEA, BLAFRA, F 7007 EAEE MR BHREM T K SFIH, E-mail:
haibo_huang1024@163.com

HEWAEE: KER, P, E-mail: zhch@hunau.edu.cn
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Bighs MGP JEAT TR O [F) R e, W] 5 3 i R =) T-AOC FITE IR & & A0 BRI
BEAYESAE, KB MGP AT LA 35 4 i SR AR N ST A BB RS 1, IS HaO0 15 3 ISR 3
KWFFARE T MGP Hra s PRI R R, )& MGP U8 A R R4 (L 310
fiith o

KRB W, EGRRE K KRR ZC529; BREWHIE): P iR
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6478 UK 1 2 2B JO N BERE UL FL A READ So B da A DL K W AT AR Ktk
e iz 18 T A=y O el

MRoCTs, ZEb, 2= 1, A
(AL B2 BRI FET, AR B E IR B 5 =, E5T 100081)

WE: BORMER A0 (stimbiotics, STB) EA—FP#i AL AR I, T UE B v] i i
e AT AE PR B G, SR S AR R, W i R 2R AL . ARG B EVEY
EBFAE SRR i AR LI LA I W3 A7 PR b R i STB o BRS04k e A G 8 b DA %
WIAFHE AR« LR G2 ) RSB SR W RE A SN o ASHIE 70 DA 4R BERE R T 347 5% 9
XSG, IR SR . G — R 40 SkARE AT (251.7£5.6kg) [ G Rk,

GNP KREER, 1) IR (CT): FRIVESERE AR, 2) 33620 (VP): ZERREAR I 100 mg/kg
(f) STB. BHI%MATURES 85 RAFAME R WAFLES 28 K, fEMAFLIIEE 0 RAIES 14 K, RERHEM
FIFLANHE T W FLIISR 0 RANES 28 K, SRAE BRI ML - 1056 — BB 80 Sk 4k ZAH T (8.84+0.26
ke) FIBIOER%, 20 2 MEEE, 1) SR (CT): MR, 2) Wi (VvP): ¥
fil v R AR 0 100 mg/kg 1) STB. BB A 8 NMEE, MAEE 5 AFH, W58 H M
42K (REATY 0~14 K, REEW 14~28 KD, R 14 K, REFHMB, K5 42
R MBANFEEREA . R — 5 RERW: 1D 5 CT 4L, VP 4LR78 i 2L 735
HIE R ER S (P<0.05): 2) VP A BB MK sk EEH M (gMD Ak i
MM B FRE G (IgG) WEHE T CT 4l (P<0.05); 3) VP AEEYIF T IgM. 5
14 RAFHREEREA A (gA) Al IgM IKEHEZEF & CT 41 (P<0.05), k56 45 KL MH:
1) 5 CTAMEL, VP HRIBI U755 28 KM 42 R E B #E M (P<0.05), JHHAE
55 14~28 RAVEARIG I 0] 1725 H 1 H AP HOR B B30 (P <0.05); 2) VP
M FERR T WA 56 42 RIS R AR R T 1 AGF-1) KF (P<0.05) EAK
5514 RFIEE 42 R IgA F 1gG 3KJE (P <0.05); 3) VP 38N T W14 38 4 3 H 1
AT, WG Norank f Muribaculaceae (P =0.083). Rikenellaceae RC9 gut grouP (P =
0.083). Parabacteroides (P =0.083) Fl Unclassified f oscillosPiraceae (P =0.083). %i EJT
W, GRS STB n LARR MBS M ALV RE, S5O RERE WA AL e e PERE . AL, TARGA

EITEE . BRA, BT R, Wit S0, E-mail: jiangxianren@caas.cn.
FEWH: EHREARREESIH (322608500
fEZ WA BRSCT (1999-), %, WEA O, LBl WFHmE S EFREETT. Fhl: 18515226922; E-mail:

chenwn808@126.com
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N STB AJ 4 i Wi A7 4 (1 S e BREE A AT IGF-1 AP A7 46 W T8 2 AR F2 52, BT
et A
R WILVERE: ARUERE: GErERE: WORMERAETT, B Wighir o
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6484 KD DUREN ARG E YR RWEER . MiEELTERR
MBS R E M A Y E R K5 e

ERW 1,2, B3, BAXE3, RS 14%, #5112, ERE 1,4, 5% 1,2%
LA ERRE BT R AR AT, T ERREBE T Sy ROl A R f S sese s, Kb 410125; 2.9
[ Rb 2 B K IR B2 B, dEaT 100049; 3. PUIGITE KA dn B2 b, RGeS 5K
SRR HE IR R, FEAK 541006; 41 RIIIVE R AR drRLE A BE, S IE Th A T A R s

I, Kb 410081)

WE: AR BRI RIS DO X 3 P S S FR R R Ak 2, s AR fpiE
A KE B E BRI . SEEL 90 HES s AL SUESE PIARY (A7) 15 1, $edinfk
H[ (2.74+0.32) kg] —BURN N3 4, FHSAER. RABEEIATREHRLE, £41
o3 e R B PR IERE CTZD L 100% KD PURE (L4, 100% 2 DR, Rl E A
) M1 80% K B DURE (1A, 80%%F PURIE +20%k B, Tl R A ) o 156 0] 48 he
SRER: D 5 1T4ME, THMIARMEAR. TP5. BRI FART AL RER N
THAERY RER R (P<0.05), HITHAKE RV ELS &G, 2) &4 R MmiFAEL
e LREZR (P>0.05. 3) 5 THML, THAMFZRBEESE (VH) MRERE/
FOEIRE (V/IC) BEREK (P<0.05), T iHEMIEERE (CD). 2 VHMV/C L HE
VHE Z THE (P<0.05); TIZHM) -+ 48 M B VHE + — 45 V/IC L THE (P<0.05).
4) 5 T 4, TII4L/)Shannons $F1Simpson s # & 2 P& (P<0.05). FALkR4rHT (PCoA)
B, THSINAE BRWCE w82 R R (P<0.05). 1K E, THAMIITHARE
AR F T T2 AT B 1] (Bacteroidetes) JEBETE ] (Firmicutes) F4ZJETE ] (Proteobacteria);
fEEKF B, 5 1AM, THRME RS2 8 FHUCG-004(Erysipelotrichaceae UCG-004)
R B E TS (P<0.05), HWuncultured bacterium f LachnospiraceaeH % 3 & & 2 B¢
& (P<0.05). ZMEHIRISHALN & (LEfSe) /&L, 4P g 12 MRS EENE B
LY ERE (P<0.05), 45 E H (Clostridiales )« #2 B 44 ( Clostridia) « J& B Bk B £
(Ruminococcaceae). TEIZHEF} (Lachnospiraceae) %5, AT H 74 EE BEMNEHE

YIERE (P<0.05), WL ERIUCG-004. FHEE2H AL (Erysipelotrichaceae). FH5 445

FEEWH )T E SR E GERE AB22035039), WiFg 4 H AR H (2022NK2023), K& HBRHLEH &1E L0 (21SH19),
RHE T A AE P AR B g 719E T+ 51 B (TSBICIP-CXRC-038)+

PE# i ERWA999-), %, WHIRILA, BEaFFRA, TFFRITIRAR BE RS 5 THEWY. FHl: 13106712645 E-mail:
fine20201@163.com

MEEEE: RS, #%, B4 S0, E-mail: heliugin@hunnu.edu.cn; ZE8k %, WFFL 5, B4 S)W, E-mail: tli@isa.ac.cn
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Y4 (Erysipelotrichia). F1# 225 H (Erysipelotrichales) %5. 5 T ZIAHLL, TITALAmEmE A
WA L R AR S A N B S BB AR ATE B A R R T (P<0.05). 5D
uncultured_bacterium_f LachnospiraceaefH Xt 3= SAHLF4E MK 5> FH)5 . AHE B BALE
RER M R R R Z UK (P<0.05), WA EE (Faecalibacterium) AHXS 32 5 L REE
MH R R EZE TR (P<0.05), FFEEZERIUCG-004 AHXS 55 E BT i R TH AL
HEBZEIEMR (P<0.05). L EFE, RN, K 80%% PUALHE nf LLHE & 33 IS i)
BRVITENHENER, SEERERE, WS REEE, SoL i i .
REEE: KD DRE: PPN, BERVRRIENE: WERE: AR
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6485 FLHAK Microcin C7 BEESIYINE %D Be K B (8 R

WA 1,2, MW7 1,2, TiHEE 1,2, tEE 1, 2%
(1. E LMY R 2R AT ERAA R Tl H sl 77 5 B R 8 A sie s, Jbat 1001935 2. JbatAiak)

PRI EE A seat =, b5 100193)

FE: Microcin C7 (McC) & H AT B RH 77 A2 1) /N7y TP IR, #E 17 2 BE-tRNA. 55 1k
B, RAFAEYEYE, IHI40E R AR K. ASHE A PR IR A McC X 1E A FUR
AT IS A G RS /N R ERE L s Dh R K s g RERIRE M, N ROHT B
BRI B S FE AR S B AR T RIS — IR FTPUB IR McC W XS I AR KRR . S ThRE
Rl g R s Ik 300 R 1 HES (@R AA A4E, BENLS 9 5 AMALEE, 5351
WREEAN UM . BUAE R AL EAR + 45 mg/kg 48 %A1 30 mg/kg B K B RRAT B KD
DL McC Fa (Rt R 2r BRI 2. 4. 6 mg/kg McC)o ZE R IEIR: McC FAARIA 77 4
MRS R E L (P<0.05), $EmLiE IL-10 1gG A1 IgM /KF, BERIMLIE TNF-a/KF (P<0.05).
McC #2256 i FE S R b, BEAI/IN R B3 VR L, 18802 i 8 25 JE 52 11 Occludiin
A ZzO-1 B FRIE, BEARME RGN T TNF-a. IL-8 IFN-y, Toll ¥£3244& TLR2. TLR4 F
TS T MyD88 B FRIL, MR sIgA 1953 (P<0.05). McC FEIREM S EE. KW
FREEL, 42 LI AT B 5 L K B M I B R ALK P (P<0.05) TR6 38 I A S A It i
P31 G R B/ BUBEAY, 1PAl MeC S il TiE k. B0 EL 60 K 6-8 JA# Balb/c i,
BEHLIY Ay 5 ASARER, B IEF SR BRI B ARG, P AR MeC RyT 4L
R 124 R, FERA/N A H AR 0.2 mL AR EEK, BN IZ M54 P & McC
TRIT AN RS H IR S 0.2 mL 80 mg/kg 1A B ERBEMERL . X0 1 % 14 K, 2 (AXHRALRIER
WETE RSN R HEE 0.2 mL A E /K. McC 7 4/N A H 2 51 H 0.2 mL 8.75.
17.5 #1 35 mg/mL ¥ 3 5 1) McC 728, 58 15 RAAREURE. 45 13K McC i I i i
NERARE BEAR (P<0.05), Ry /0 BB AT Ak E20 40 it 38 A = DA e /D R IEE M 5 W 4 P 4 e =6
(P<0.05). MHEIHEFLH, MoC $ /)N BRI I 2088 (A & i, bk Xt i e 4 % 7 40 b
(P<0.05), 2 =y I35 > 20 AR LA S L e 3R IgA i 1gG BI7KF (P<0.05). McC
WINR SR TE R L. RERE L, BIREW S HIREIRE (P<0.05), HEipiE

BHEWH: FEARRFESTH (32030105); P E KRB EHEARS W RTTH (cste2019ngzx0019); TRk H
A% F b m AR G A

fE# i T (1997—), B3, WA A, WLiA, ShEFRSEERRY L. FH. 18811702698, E-mail:
1030299641 @gg.com

MEMEEE: EMLE, 9%, L4500, E-mail: giaoshiyan@cau.edu.cn
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A McC F#R/NRUMF D-LA Al DAO KT (P<0.05), i /NS 4l 5 %%
[ ZO-1. Claudin-1 1 Occludin, ¥ & Mucin 1. Mucin 2 LUK sIgA 1314 (P<0.05).
BEAh, McC B3I 1 /N SR 45 i N 25 vh FLIR AT TR P SUBORT B 280, BRI 1 R AT B R
B (P<0.05), FRAXSLRAEYI SR IKE B 5 EH ARG . 48 BRTER, PUE Ik McC
BT B BN TR A, SR LIS SR AN N LA e ThRe, (Edtsh i g, A
—E MG ATRE ), R — R R P R B AR

B8 : Microcin C7, RIS, /N, SGBEIhRE, JHiEfERR

181



6487 Maternal supplementary tapioca polysaccharide iron improves
the growth performance of piglets by regulating the active

components of colostrum and cord blood

Shengting Deng 1,2, Chengkun Fang 1,2, Ruiwen Zhuo 1,2, Qian Jiang 1,2, Yating Song 1,2, Kaili Yang 1,2, Sha
Zhang 1,2, Juanyi Hao 1,2, Rejun Fang 1,2,"
(1. College of Animal Science and Technology, Hunan Agricultural University, Hunan 410128,China; 2. Hunan

Engineering Research Center of Intelligent Animal Husbandry, Hunan 410128, China)

Abstract: The purpose of this study was to investigate the effect of maternal supplementation
with TpFe (tapioca polysaccharide iron) on reproductive performance, colostrum composition,
cord blood active components of sows, and growth performance of their nursing piglets. Sixty
healthy Duroc x Landrace x Yorkshire sows were randomly assigned to three groups (CON group,
basal diet +100 mg/kg FeSO4-H,0; TpFe50 group, basal diet +50 mg/kg TpFe; TpFel00 group,
basal diet +100 mg/kg TpFe, as calculated by Fe content) at day 85 of gestation. The experiment
lasted from day 85 of gestation to 21th of lactation. Results showed that maternal supplementation
with 100 mg/kg TpFe improved (P < 0.05) feed intake during lactation, live births, and birth
weight of the litter (alive) and increased (P < 0.05) colostrum IgM, IgA, as well as the IgG levels,
while it decreased (P < 0.05) the urea nitrogen and somatic cell count of sows. Sows in the
TpFel00 group had higher (P < 0.05) serum iron levels and IgG. Maternal supplementation with
100 mg/kg TpFe increased (P < 0.05) iron level, T-AOC, GSH-px, CAT, IgG, RBC, and Hb of
cord blood, similar with the iron content, T-AOC, GSH-px, IgG, RBC, Hb, HCT, and MCV of
weaned piglet blood. The diarrhea and mortality rates among the nursing piglets were decreased
(P < 0.05), while the average weight at day 21 of age was increased (P < 0.05) in the TpFel00
group. Serum prolactin levels of sows exhibited a positive correlation (P < 0.05) with live births.
Suckling piglet diarrhea was positively correlated with colostrum urea nitrogen level but
negatively correlated with colostrum IgM, IgG, and cord blood Hb content (P < 0.05). The
mortality of suckling piglets was negatively correlated with serum iron content and IgM in

colostrum, GSH-px, and IgG in cord serum of sows (P < 0.05). The average weight of weaning

FEETH : WA R BRI TR AR O (20211231GCZX); LKA AR T A RO SR (2021Kjc-js060)
fEH I MBERE (1997-), 55, WiFG KW N, WA, W05 RN & &0 P SRR I M R R - FHL: 18229490054
E-mail: 853265266@qgg.com

SEEESE: TRE, 9, E-mail: fangrj63@126.com
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piglets was positively (P < 0.05) related to colostrum IgM and IgG levels, as well as cord serum
RBC counts of sows on day 21. In conclusion, maternal supplementation with TpFe can improve
the active components of colostrum and umbilical cord blood and improve the growth
performance of suckling Piglets.

Keywords: sow; polysaccharide iron; piglet; colostrum; cord blood
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6493 TR AS NSk SRR BN W ir s R Kt RE . DAL iBin A4
T EYIX R R

SR, FEERIK, KRR, RYUL*
(E X BPEAEE FRE PRSI L, TLI5A THEE R 530 i R E RS, B atRR 250

BHEE2ERE, BERC 210095)

FE: A0 B LEAR FU R Ik D0 S SR Bt Wi A7 AR K MR RE L LB bR 25 i i
PIX R IFIFE o ARSI 24 SKALK R = Te RS T AT (8.25 + 1.03 kgD, % IRAKE BEHL
538 3 4 XFHRAE (COND TA)ME ISR AR, BR56 2H 73 ) 75 T PREBE Al DA R (1) 2k 98T 0.5 g/kg
(ALE0.5). 1 g/kg (ALEL.0) BKUESEAREU . WIE MRS 21 R, (PR A9%, AHRE
FOK. GEREW: D FREIN 0.5 Al 1 g/kg BROSRIR I W42 & T Willhir 44 15-21
RIGERE R (P<0.05), T H. 1 g/kg BkISEHEHUY AT DL 25 BT 05474 15-21 KA S
0-21 KIS (P<0.05). 2) TR 1 g/kg Bk OSSR ENY) 535 $2 18 1 W7 9047 ot i
HEYIT . B RSy SRR RLIR RV (ARG, R m T R
T AR - VR I AR AR R, AR 7 W v 2 S R R R R T 1 (P<0.05).
3) BRI 0.5 F1 1 g/kg BRIESARMM RS & T T ZHMAREKEE . SR LRSI R
Babt. B4h, RN 0.5 g/kg Al 1 g/kg BRIEAREU 5.3 I T+ =98 ZO-1. Occludin
M Ny ZO-1 FR KL (P<0.05), 1 g/kg BRui I Bl 72 Muc2 FE ZO-1.
Muc2 SERFEIE (P<0.05). 4) TR 0.5 5 1 g/kg Bk EIREY) B4 58 5 T 52
TR B ROE SRS (GSH-Px) A B 3G LB 2% i A0 8 fi v B S8 AL B AL B (SOD) ) i %
(P<0.05). 5) S5/ EBE 16S rRNA M7 45 KR W, AR 1.0 g/kg B8RO0 SR I 23 24
AT E EREAL K (P<0.05), HATMMT IRIE )& (Collinsella) 7y ALE1.0 HATH% HIFRE
g . AT RETUNSE R Eon, TRIRIN 1.0 g/kg B0 SEAR B T i i A4 M AE 2 ik
B MRACU . AEEARE. BOKMAREShEE: P, ALELO 4LZERRR TRy TH
BEES, RIEREYIGINTT BRIRB T & AR . 6 SFa R, 4%
FErBEARHE A QU A 4 SRR, DRI 1.0 g/kg B OEIREUI LR T AT S ARt s Xt
Pt 10 274 Fh 22 AT KEGG B &0 iR, & 545 31K TOP20 AL ik 12K

FEWH: ExEHRRBEESTH (31972528)
TEZ i sk (1996—), Lo, WM A, HEoad, shmERSAERSEE . FHL: 17302595637, E-mail:
2022205046@stu.njau.edu.cn

MEMEEE: RUUL, BIZER, W40, E-mail: yukaifan@njau.edu.cn
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IR BAKLEAM . IRAEE. 25k, TRRASINER TSI U RESR i W 9 A7 4 it
SEACRET T, AT R X R, FAR i a AR, IR ipiE b b, 2 1M vtk
W, BERIEER, —ERE R A KR .

R BRUISEIRIY): WibAEsE s AERMERE: TEMTIRE: MAEMIX R
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6495 T8 55 FLEH Mafic-2001 & BEr=g & Foxt 35 5 AR R R B
MR I TT

L 1,23, XE S 1, Hok2x
(1. BERT BB B, FER 402460; 2. FFERNKZEER AR SR, 65 100094; 3. ERAES
AREGHFC, BEK 402460)

BB AR5 5 07O B RLEE FL 18 Mafic-2001 [ 25 & B (1 2 & Bt HE 5 kL EUR A
41 A 50 R B ot G v (R EEAT R R IA PR AU AR T TR SR R AT R I B AR SR,
DA AR HUAARLLE Bh 4 H R R 5 R B Mafic-2001 76344 77 b (1 B 3485 37k . 45
Mafic-2001 BEAT [ A5 A, X = 2 & B i R B80T 706, DL ST 04 0.1. 0.2, 0.3
0.4 g (7RG 3 BEMESAT R ARAFRAAERAER, 2 b7 A B 2 5 J5ORHI)E TR By B bUE 77
KA . RBEHEDN Lacl TENERIERER AT VR RIE, PRIT EALRBER K ABREAT . oK
FEFFRIAZEREPRA AP A S 25 (1 B AR S0R o B M 25 FL IR Mafic-2001 [ 25 R = 1) 52 45 Tl Hh V2R T
RIEWERG . 214 R A B B B 7793 308 772 483, 96 F1 1,272 U/g, Mafic-2001 &5
P A W 2 A B AE AR M BE A O AR RIS AR REURRARDRTT, o I e ik 2 4 1 e o B e
3N 27.63% 23.07%H1 15.42%, = BRVAE 8 1H & E 4 Al i 2 3,55 8.58 Ml 2.32 fis, M
O SERT R T PR AR 220K 44.67% 0 DA 30 2 VR rlacl ¥ SRR IE BF TRE B AR,
M PRAE 30 L KIEREP BEAT S % JE R, fem M rLacl 935 /1% 0.72 U/mL, SDS-PAGE
MR, Ak E HEREE rlacl 4> T 298 70 kDa. rLacl [F&I&RE N 40°C, pH 4 3.0.
rLacl 7£ pH 4 2.5~8.0 5 F P A 1 h JE BAE SR REEE (90%). rLacl 7£ 20~60C
TE R UIRE R RF 60% LA ERIREHE Y, 75 40°CIEE T 2 h hREfREF 50% LA ETEHE. Cu?t
Aefeidt rLacl v 1E, Fe?'BEHH rlacl V&M . fEAEEZRM T, rlacl fEKFEREFT. FOKFEFFAN
FERERA A R 2R B AR 20 TN 50.24% 55.49%F1 24.43%. tLacl ALBEJE, /KREREFF. Tk
FEFERIATREPRA S5 A PR S50 1 25 4 W) S AR )y, 900 vl S AR R ] B I A 1 A1 i 5 SR A
EB] rLacl BEA RSUR IR AN, BEMATTZ . BB R 5 AL Mafic-2001 [ 25 & B AT 73
FEMNEEH, FEARERN. KRB, dH4ARMNEAN, 6L mnEIEE
MR WA B . 2K H Mafic-2001 FERBGEE R Lacl WAEBR/RBE R 3R0E, HEALKILN
WG rLacl WTPEMEE S ARTA4ER R R, RARBER R EFTE ). EE
FHL o5 AL Mafic-2001 7E AR5 BRI A M B A 7 o B A ORI B BT 5%

Kb WEMGEILE: FAKEE: S68: B KR EEREe

TEFH WA MRS (1995—), &, mmMBEHEN, HELHRE, ImEFRSHEREFE . FH: 18811725776 E-mail:

baochengling@163.com

MEEEE: BAE, #0U0%, B-mail: caoyh@cau.edu.cn
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6510 KIAARFAHT KA X LKA SERACET W RIR

TR, RXEDE, SO, MEA, B

(ZHEABEWEER, B 650224)

TE: AR B 7RI U P IR EC B X AR MR RS L 28 B R P 0 ) R i 3k T (22842)
Hile. RN (95.84+10.05) kg I PGEME L B4 20 Sk, BENL> N 2 4H, &4 10 2k,
H2AEE, BNES 1 ko 0 R AMREAN AR, 150 4H 1R MR AE FL Al PRDAR Hh 78 I 2 i i 3
IR (107 CFU/g) MRES TR .. W50l 22d. 5REM: D 2 AEKMERLTEEER
(P>0.05). 2) 2 HIEFMaZ FEMETLRE 2R (P>0.05). 1K L, X502 rug e ]
ARTE B VARG =F o V2 A 2 3 v T R (P<0.05 81 P<0.01); JE/KSE b, PEAGAR 1R JE AN
FRTEAR 2 (AT B T B T 4 (P<0.05 B P<0.01), norank f FO82 FlJ8
B ERERL_UCG-002 AR 32 8 ) 5 241K T HR 4L (P<0.05) . 25 Gt 2 53 053 3 #r (LEfSe)
G 27 MEAREY (LDA {8 > 3.0 (Linear Discriminant Analysis 2430 5] 0 #7)), FHrb
RIS IRIFAEDARICH 15 4 ST REZH ) LDA B K2 B ERE R UCG-002, 5541 LDA
(BRI SRR L. 3) fhidie/N —IRIEHIHI /3T (PLS-DA)VKIL, IEFfE T, #
m eIt IR 2-Fe Ak ONhE R . BRI IR 2-F2 DU LR AT Avocadene acetate
1) 2 S e A A5 B0 2 B 2 2 _H 1 (P<0.05 Bk P<0.01), Corchorifatty acid F (P<0.05) £l 2,3-
TIHRAETHIRZR E1 2 MY (P<0.01), I 2-F2 5+ DU SR 1 Corchorifatty acid F 43 7
RN R R 2 S RO AR . S TR A 02K i LA 0 K A il SO A S 11 B
REMGE R, BE RSB IRI R A ORSURE R _1D IR 2, SR IR
FERRIBEE Q-FFEAINIEIR . 2-F VU KRR AT Avocadene acetate), FEAK 2,3- T bRATH
W& Bl Mz RRAGE, RABENREDIGE.
REEE: i REARIIRE: SR BRSO

HEEWHH: ZmaEARHE LS (202102AE090039); =& B AT A HRISH (2018BB003)
YEE T A XUERDR(1983-), 2, tWARIFIE N, BIRF 7T 04, L, B E 77 SRR 2 B W TE S5 E 4 2 OB 98 . FhL: 15911643714
E-mail: 289066103@qq.com

SEEEE: X, BIFFFCH,  E-mail:  289066103@qg.com
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6515 W5|Wk-3- ZL B X W A 4% fify T8 T 6 AR B A0 45 ) AU R M) B LMLk 0
i/

WO, R, R, W, SN, BREDT, hE, T
Cp E RN R 22 ZN IR A BOR 22, AR DR AL s T B R S8 %, Jb g, 100193)

TEE : ol R B P AR I 0 SRR A QU (E VR T A B D) RE A il RS TR ¥ 25 B A
W5|-3- 218 (IAA) W] H i i AR (0 2R 7 A o TAA BR 75 IR 428 T 00 A% 17 T 1 B A 1
giky, VAR TAA REAS VAT S i s e S RO LA, BRGNS 28 . 30—k 270
3k 28 SR = o o4, Bl R 23 0¥ 04 200 400, 800 1 1,600 mg/kg IAA,

I 28 Ko WE MG S PraAb e ) EEALEG . 25 D6 H IO S A Ve A — i S AL
TV, DE S EREE E 1gG IgA F IgM 7KF. 5T 16S IRNA HR 70t B 600 I 454
PR R bR A AL 2 2SR AE A . 36 %k 50 H 9~10 J&# SPF 4% BALB/c M4/
B, BENL M 5 4 xFIRZL. ST I HERULLAN 40, 80, 160 mg/kg IAA AbFE-ST &4 . IAA
Tk ¥ —JEJ5, WEH 6.0x107 CFU/mL RALZEVPTTIRTE (ST)  SL1344, M 96 h 5/ R
BRI, WERILE . S5 AANEY . MR GRAE . BERE L] XA,
FURGAR I TAA SR B35 R AEKPURIERUR, B34 m M S A RS TEA S B R
K, PR IEIEE Y (P<0.05), TAA RER MMM DR E &, SURHE AR
PEFEYE, TEWINEAT AL, BIREBIRLLIE ARSI E R, RERICR R K E )R- E 5
KRB FERE, PRI Ecoli BRI EEIRHE (P<0.05). b4, 1AA B3 EGE ST
YL SR /N AR SRR, VR SO SR, S I8 A MR AN B R, R R R
HRIA, DR EE R RN (P<0.05). SR IBAMLL, TAA B3 SRS Wt
T, D Bl B SE A R EL IR R L 2 R, JLP R B RE . B M B R R ZE AT B R
LTt BT I -1 FE L B R RS BT B (P < 0.05), BEETE F
Wi . Bz, HRRIN IAA FA AT R WO B v T35 1 s R B IS 22 1
L a3 Epra L ae 2 G e K, LN FENLH] AT BE 2 8l 2 SO B B BRI TR, 4
AEPE SR i T REAE A, B SR 2 AR ) 80093 B S SRR S T

B R 5 3 BERNIT, 15024741050, fyuxinfan@]163.com; Ui L, giaoshivan@cau.edu.cn;

F44, crazygang@126.com
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6517 2 FRAT B K I LIV I B X A e PR R B A o R I S MR 5

Matate 1, B/NR 2, BEIE 1, EEMS 1, ZEAEME L, Z3FEL B, MFE 1
(1. HrRHIFE2ARE, A dr Rl 20, & L XA R SR WA E A LR =, #5750 421008; 2.
AN R 2, A TR, #5750 421005) &

WE: F47 1 kg DK 4 9 kg Tl GBS KERIE 75 %, EHXBEH ESE
B, R, BE, dEERMBEICER . ARSI S AT SR S S ER AR R, (R
R B A K o SR AT B R T AR A B R TS OK R, R AL ARG B EAR
U 2R T R I IS OGBS AR KR RE . IRMRIR BN, K 160 H 6 RS IEE RS AR
BENL A 2 4, RN AR, B4 8 AER, BAES 10 A, A5
Ko 2H I8 G — AN T oK — SR B LA AR o X R L U R R K X8 ZELAE OK FR R I 40 %
SEAUAT B R I G (& ZE AT I 1.52%107 CFU/mL, A, B E 8 EL ARt . ik
W30 Ko SRR WIS A R A Z R A RE (P > 0.05). SXTHEZAHE
B, AR50 LA S 1 B LAY pHasmin A1 48 h (RILPZEBEAE (auen) S0 53000, S0 /K453 2R R AT 114
WIEME 23 R FR(P < 0.05)0 IRIGZH A TE XS KR ALK pHas min, aas min, ass n {8 L SCH R 1 2 500
A EZEIM (P<0.05), JEAFRNE R, SXIAME, SS7E Sk b 78 2 it
WRRE GRS, HARUUILT4EmA R, WLEF4E2 BN (P <0.05). SXTIAML, &
R K R I 2 P B R 19 VAR 2 PR R S X UL & (P < 0.05). I8 2R
F AL PR SEBR AT AR TR L RS Tl 1 RURE S A B I 2 ) mRNA RIS T X A (P < 0.05).
S5, TR A AR I SRR 2 AR B RS BRI TS OK Y, e i i
KEULIA K] pH AR, 203 EL AT ULET 4 70 25 oo 3t LAY 5t 3R

KRB SFIATRE: SOEW: . AP rERE: SR

H

8 E AR A, Hodibk. TR PH T W X 3 B 165 5 i P Y6 2% B 2 Be . 421008, BXRHLE: 18397769446, E-mail:
yangcansky(@163.com
* BB RN IR TT IR 2
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6519 The Effects of Bacillus subtilis QST713 and -mannanase on
growth performance, intestinal barrier function, and the gut

microbiota in weaned piglets

Junchen Liu 1, Xiangyuan Ma 1, Yong Zhuo 1, Shengyu Xu 1, Lun Hua 1, Jian Li 1, Bin Feng 1, Zhengfeng Fang
1, Xuemei Jiang 1, Liangiang Che 1, Zeyuan Zhu 2,Yan Lin 1, De Wu 1,*

(1. Institute of Animal Nutrition, Key Laboratory for Animal Disease-Resistance Nutrition of China, Ministry of
Education, Sichuan Agricultural University, Chengdu, Sichuan 611130, China; 2Elanco Animal Health, Mutiara
Damansara, 47800 Petaling Jaya, Selangor, Malaysia)®®
Abstract: We investigated the effects of different Bacillus subtilis QST713 doses and a B. subtilis
OST713 and PB-mannanase mix on growth performance, intestinal barrier function, and gut
microbiota in weaned piglets. In total, 320 healthy piglets were randomly assigned to four groups:
1) control group (basal diet), 2) BS100 group (basal diet plus 100 mg/kg B. subtilis OST713), 3)
BS200 group (basal diet plus 200 mg/kg B. subtilis QST713), and 4) a BS100XT group (basal diet
plus 100 mg/kg B. subtilis QST713 and 150 mg/kg B-mannanase). The study duration was 42 days.
We showed that feed intake in weaned piglets on days 1-21 was increased in group BS100 (P <
0.05), and that the feed conversion ratio (FCR) in group BS100XT animals decreased throughout
the study (P < 0.05). In terms of microbial counts, the BS100XT group showed reduced
Escherichia coli and Clostridium perfringens numbers on day 21 (P < 0.05). Moreover, no
significant a-diversity differences were observed across all groups during the study (P > 0.05).
However, Principal Coordinates Analysis (PCoA) indicated clear separations in bacterial
community structures across groups (Analysis of similarities (ANOSIM): P < 0.05) on days 21
and 42. Additionally, E-cadherin, occludin, and zonula occludens-1 (ZO-1) expression in piglet
feces increased (P < 0.05) by adding B. subtilis OST713 and B-mannanase to diets. Notably, this
addition decreased short-chain fatty acid (SCFA) concentrations. In conclusion, B. subtilis
QST713 addition or combined B. subtilis QST713 plus B-mannanase effectively improved growth

performance, intestinal barrier function, and microbial balance in weaned piglets.
Keywords: Bacillus subtilis; p-mannanase; Combined Bacillus subtilis and f-mannanase; gut

microbiota; weaned piglets

EERI: XMRR (1993.10), B, PU)IEF AN, W-LAFFAE, HHEl. FHL: 15184361531 E-mail: 3106326661 @qq.com

MEMEIESE: RIE, #4%, E-mail: wude@sicau.edu.cn
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6520 Effects of fermented traditional Chinese medicine on growth

performance and meat quality of black pigs

Yonglin Hu*, XiaoWu Tang*, Dan Zhaot, Liping Li*, Qiufeng Zhong*,Can Yangt, Nguyen Thi Thanh Hai$
(*College of Bioengineering, Hunan Vocational Technical College of Environment and Biology, Hengyang 421005,
China; TCollege of Life Sciences, Hunan Provincial Key Laboratory of Biological Resources Protection and
Utilization in NanYue Mountain Area, Hunan Engineering Research Center for Uranium Exploration Technology,
Hengyang Normal University, Hengyang 421008, China; $Faculty of Animal Husbandry and Veterinary Medicine,

Bac Giang Agriculure and Forestry University, Bac Giang, 236100, Vietnam) °!

Abstract: Since the antibiotic was banned in animal production, traditional Chinese medicine has
been regarded as alternative in improving meat quality in pigs. This study aimed at finding the
effect of fermented Chinese medicine (FCM) powder made of pericarpium citri reticulatae 60 g,
chinese yam 60 g, the seed of cowherb 50 g, astragalus mongholicus 40 g, hawthorn 30 g, isatis
root 30 g, chinese angelica 30 g, herba taching 30 g, cinnamomum cassia 30 g, Zeolete 140 g on
growth performance and meat quality in black pigs. A total of 120 (31.47 £+ 0.09 kg)
growing-finishing black pigs were randomly allotted to 2 treatment groups with 6
replicates, 10 pigs per replicate. The control group were fed a control diet. Experimental
group were fed the control diet supplemented with 2 % FCM powder. Experiment lasted
28 days. At day 28, pigs were slaughtered for sample collection. Meat quality,
myofibrillar morphology and texture characteristic were analyzed. Results showed that
both average daily feed intake (ADFI) and average daily gain (ADG) were higher in
experimental group than that in control group (P << 0.05). Feed to gain ratio in
experimental group was lower when compared with control group (P<<0.05). The a value at
32 h and 56 h was higher and the b value at 56 h was lower in experimental group when compared
with control group (P<<0.05). Peak positive force used to cut the fresh longissimus dorsi muscle
of experimental group was higher than that in control group (P <<0.05). Muscle biceps femoris

(BF) in experimental group had larger fiber diameter and fiber cross-sectional area than that in

1 Corresponding author: Yonglin Hu; Can Yang
Address: Wangcheng Road 165, Shigu district, Hengyang, Hunan 421005, China
Tel:+86 13973458301 (Yonglin Hu); +86 18397769446 (Can Yang)

E-mail: 962567227 @qg.com (Yonglin Hu); yangcansky@163.com (Can Yang)
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control group (P <<0.05). Chewiness of BF muscle was higher (P <<0.05) in experimental group
when compared with control group. In conclusion, supplemented with FCM could improve
meat quality by affecting muscle morphology and its firmness, hardness. Our findings
suggest that FCM is a promising additive in swine industry.

Key words: fermented Chinese medicine; black pigs; meat quality; texture characteristic
Acknowledgments: This research was supported by the key development projects of the Hunan
provincial science and technology (2022WK2020); Research foundation of the education of

Hunan province (21C1122).
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6522 Functional Characterization and Toxicological Study of

Proanthocyanidins in Weaned Pigs

Jiahao Liu 2,1, Yong Qiao 1,2,3,T, Bing Yu 1,2, Yuheng Luo 1,2, Zhiqing Huang 1,2, Xiangbing Mao 1,2, Jie Yu
1,2, Ping Zheng 1,2, Hui Yan 1,2, Yan Li 1,2 and Jun He 1,2, *
(1. Institute of Animal Nutrition, Sichuan Agricultural University, Chengdu, 610030; 2. Key Laboratory for
Animal Disease-Resistance Nutrition of China Ministry of Education, Chengdu, 610030, China; 3. Feng Lan

Sci-Tech Co., Ltd., Chengdu, 610097, China) 2,

Abstract: Proanthocyanidin (PRO) has been implicated in a variety of biological functions, such
as antibacterial, antioxidant, and anti-obesity effects. However, little is known about its safety
dose for animals. To explore its safety and effect on growth performance and intestinal health,
thirty weaned pigs were divided into five groups and fed with basal diet containing 0, 30, 300, 600,
and 1200 mg/kg PRO for 42 days. Results showed that PRO supplementation at 30 and 300 mg/kg
significantly decreased the feed/gain ratio (F:G) and diarrhea rate (p < 0.05). PRO also increased
the digestibilities of dry matter, ether extract, gross energy, and ash (p < 0.05). Interestingly, PRO
not only elevated the villus height and the ratio of villus height to crypt depth (V/C) in duodenum
and jejunum (p < 0.01), but also decreased the crypt depth in the duodenum (p < 0.01). Moreover,
PRO supplementation at 30, 300, and 600 mg/kg elevated the expression levels of mucin 1
(MUCI), MUC2, and fatty acid transport protein 1 (FATP-1) in the duodenum (p < 0.05). The
expression levels of FATP-4 in jejunum and ileum were also elevated by PRO (p < 0.05).
Importantly, histopathological findings of tissues (e.g., heart, liver, kidney, spleen, lungs, pancreas,
thymus, mesenteric lymph nodes, stomach, small intestine), serum clinical chemistry, and major
hematological parameters were not affected by PRO supplementation. These results suggest that
PRO may act as a safe and effective supplement to decrease F:G and improve intestinal health in
weaned pigs.

Keywords: proanthocyanidins; safety; growth performance; weaned pigs; intestinal epithelium

*OEINEE, fTZE, 4%, E-mail: hejun8067@163.com
WHES: ERREEEARIES (no. 31972599); VU4 & JEHL R H (2020YFN0147).
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6523 REANRBENSBRNIWPAEERIER. MEELER.
FiE i AN E AR = I O B M

EF, Bl KL, BREA, EAGHE, & REX, W25, SR

GEFg AN K2R R 2, WK 410128)

B AT AT 0 SL R PR 5895 S ] R o) £ 3 R AR Al R R i) R LR IR A S e A
IR S &8 R W s AR MR RE L T AR AR Pid (i B2 DL R B A A P M B i
FIRCR XL, AR A AR BT REWT YA L R SR ek . iR30IE N 24 3k 24
HES . PRGN 6.41 £0.56 kg kL x K& x ROWIWIF4E, Stk FARL 5 N BE LAY
FoE) 3 AN, BASAES, HAELE 1 AFHE . 2 AMRIEERIRR O IR, et
43000 mg/kg EAMIR (HER>23.9%, HLE>14.5%FFTER>4.0%, FAEAIIRAD. Hah
TR+ 75 mg/kg TR (BRRAD. WY 28 K. WIagiREY: (1D SXRAMLL,
HEANRMNEERHAIRER W HEE (ADG), PR3 IETE % (P<0.05),
FAMEFHHREE (ADFD LREZR (P>0.05). (2) SxRAML, EA5E VRN
AR LA TAPE LS R PR KT (T-AOC); Nl T IyE A4iiEn & (IL-10) HI&
B (P<0.05). (3) HxflAMmpiAd RAME, S5 aHIRALSS I BRI & s, i
& EREIC (P<0.05). (4) HxFRAAHEL, SAVRAEA XL+ MR msE Rk E
(P<0.05). (5) &t Mt RE R, HEAIBRAMEE KM S T Shannon Al
Chao-1 $64, F#K T Blautia Il Roseburia WIAHXS £, (HIGIN T Clostridium HFH X = £
(P<0.05). (6) HIFMESIH R, Clostridium W] §E5 115 i) S AEACE R WA 7= 1
VIR . 25 BTk, 2aA NI B A48 5 2 w] Ae it i 15 I 18 fl 2 e o3 AR = ) i A
BB o W A G e AU KT, FEAR AT 2 A AR 7 8 (g BRE ) [ T i 0 i /D B85 v 22 4
Ji (R HE o

SRBRIE: MR PRI AERMAE: AR ME R

g 2EH, %, ELuad, oy mvahE s 51ERFEE, E-mail: lizhiqing213@163.com

SEIRAEE: HEREE, 59, WML, FEAFENE RV LM, E-mail: maxiaokang@hunau.edu.cn
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65344-155 ih BE X SE AL LB P 48 2B K Ak e X B 15 19T 5 R A

BRI, L A, EWSR, AL

IR RE S AR SR, B0, 225009) %

P AUVEAL AT W TCUE R 4-m5 b REXHT A i A s B e R, (B BARVERIAL
RN, B, RIS HaO fE W W38 A 15 5 AR, RS 45 & B X 44k
ISLI T WA A K R S B B I R PR TT 4= T e S IS 5 B 47 74 f e 45
v EAE AR, Dy 4-i S BELE AR A AR = T i R R AR BB 4R, I IR T S L
P 7 5 VR4 B2 BT IR p o A 00 38 B 21 H WS W 9 ¥ 28 H % 4 AH 10T 19(8.53+0.42 kg)
A RS T (KB <R EHE)) 32 SkBENLIY O 4 DA EEAL . (1) 155 X 4 (CON 41);

Q)EEMEL (H2024); (3) HoO+TER A (H+T 4): (4)4-ik i BEZH(TER 4H). CON 41
A HL0, 41 7R M JE Atk H AR, TER 41 R0 H+T 20 DL S At 0 & #h 78 60 mg/kg TER. Tk 3
Ko BRI 21 K, IG5 15 KA 18 K H0, 1A H+T 41 4 79l i€ s 33 5 1mL/kg BW
10% H20a (33 5 8 F K 18 11 0.9% 45 72 £ 7K 8 30% HoO00 Fi B i 10% H20, 1:2 7R B L FiBS ),
CON ZH A TER ZH 73 SR v E ST 0.9% L AEF E K. S5 R E£ 0. (1)TER A& Z IREH
AR WO AF R 5 14 RN 21d (SFIRE (P<0.05), #2521 RT3 H R & (P<0.05).
H0, 45 FEARF R E DL L HRE R (P<0.05), HEIN 4-ik & 17 2 68 96 6 &%
PR IEVS % . (2)55 CON A AH LL, TER 4 & 3% FEAKAF 5 L3E ROS 7KF(P<0.05), H20,
HEZTHEME ROS /KT (P<0.01), H+T HIML7E ROS /KT & FH KT H.02 4H(P<0.01).

(3)TER 4 IfiL 3 H HT A AL B CAT Al GSH-Px 115 772 3 3 IN(P<0.05) , MDA i /1 & 3 B#AIK
(P<0.05), H,0, %1 CAT F1SOD ¥ 77 & 3 [£ 1K (P<0.05). H+T 41 CAT. SOD #1 GSH-Px i
JIEZFEIGIN (P<0.05), H MDA ¥ 712 2% [#1%(P<0.05). (4)5 CON 4L, H.0. 21 1ML
o LDH i 7% & 2 F+(P<0.01). 5 H,0, 41AH b, HAT 418 2 B 3% 5 LDH 35 7 (P<0.05).
(5)5 CON ZiAHEL, TER 41 18 2% 6 & B2 5 2 19 N (P<0.01), 718 K3 55 iR 2 35 &6 2 [ I
(P<0.01), ZRF&LLE &1 5= (P<0.01), H.0, 41718 4% € & ¥ B 2% FF K (P<0.01), FAa&

TR 2 T (P<0.01), ZRFEEL R 2 K (P<0.01). 5 H0, ML, H+T ApiERE R
JE B IN(P<0.01), BRE R R ERK (P<0.01), ZkB&EL T 21 = (P<0.01). (6)5 CON
AR LL, Ho0, 4108 9k B w4 5 oy e i, IR T B, EL Rk B K

4 HEETH: PRALRIE T - RO AR IE (SZ-HAX202205)
EEEMAN: W&, B, fild, E-mail:  xiaonanhaiqiu@163.com
JEERE: WAL, 5, BIEER, FEAFEIE RS MY, E-mail:lhyu@yzu.edu.cn
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LERiRIE %S, TER 41 % H+T 45T H,0, ABERE RIF, BFHH, BT,
H&R AR RIIERARM, KEEL. (7)5 CON A, TER H =B Jpi& fh 4ok
JES R A 2 3 T = (P<0.01), H Ho0, 2H % 35 A 2 R 4R I fE A7 /K P (P<0.01) . 5 H,0,
HAHEG, HHAT 4 25 Tt s Aok i 5 fL A7 7K 1 (P<0.05) . (8) HoO 2H 1 35 PR AIK — Bt 17 18 2
or A 55 HL 47 7K 7 (P<0.001), H+T 201 TER 241 % 25 $2 i+ — 48 I A 2 i 28 ot 4 i e 7
JKF(P<0.001), [A] TER & 35 42 i 5] i 26 K A4 5 Fa A7 7K P (P<0.001) . 25 TR, 78 Wi 4
FF % LAt R R S I A= 5 B RT DA R T A AR KPR R A R0 R S A
W WY A LT A0 i GE b ROS 7K S, $i e LIS AN TE b b S AL S T, gD
58 T b R 20 M Bk BE T2, 3t T 4E R AT A SR A AR s 4- T RS AT B O 4R 4K
WG A 0 o) A AT O T b R 4 Bk AT T, T 4R AR AT R il S AL A
RERE: WTWIAFAE . A-TE AR EARHD s BRBETS: ARKLiA B
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6538 Tea tree oil alleviates oxidative stress in the ileum epithelial cells

IPI-21I of pigs

Changwei Zhang#, Zhaoxin Zhong, Li Dong, Hongrong Wang, Lihuai Yu *
(College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu province 215009, People’s

Republic of China)

Abstract: The gut of piglets is particularly vulnerable to oxidative stress during the weaning
period. Our previous study has suggested tea tree oil (TTO) can improve the antioxidant function
and enhance the intestinal immune function in weaning piglets. However, its inner mechanism is
unclear. The purpose of this study was to established an oxidative stress cell model by hydrogen
peroxide (H20z) and to study the regulatory effects of TTO on oxidative stress by using porcine
ileal epithelial IPI-2I cell lines. The results showed that when the cells were treated with 200
pmol/L HoO, for 2h, 4h, 6h, 8h, 10h or 12h, the cell viability and the activity of antioxidant
enzymes were both decreased (P<0.05). When the cells were stimulated by H20» (200 umol/L;
6h), the levels of reactive oxygen species (ROS) and malondialdehyde (MDA) increased (P<0.05).
TTO increased the cell viability(P<0.05), decreased the level of ROS and MDA (P<0.05),
increased the activity of antioxidant enzymes (P<0.05) in IPI-2I cells, and it works best at a
concentration of 0.025%. TTO increased the expression of nuclear factor E2 related factor 2 (Nrf2)
and its downstream antioxidant genes (P<0.05), and the H»O: induced oxidative stress was
alleviated by TTO. In conclusion, 200 umol/L H2O: challenge for 6h was the most suitable to
constructed oxidative stress cell model in IPI-2I cell lines. And 0.025% TTO treated for 12h could
effectively alleviated oxidative stress by H>O»> in intestinal epithelial cells of pigs, which might be
associated with Nrf2 signaling.

Keywords:tea tree oil; IPI-21 cells; oxidative stress; Nrf2 antioxidant pathway
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6546 3¢ B L By E T EE Nri2/Keapl 15 58 BT 3 & IR EH S0
Re IR BRI R

WHERE 1,8, FIRE 1§, AN LS BRI 1, KUK L, FE 1, Rt 2, EFE 1, R 1, BE# 1,
wmEE L*
CL VO ARNE R 2 B8 SR ST, ShPUmE R E T E A SLI0 =, KA 611130; 2. VIR K265

ERE, M 625014) %

WE. Tk, WY Z WX miE b RN SR EH C 2R3 7 R0l R0, MY 2 H gt
JW 3 o 5 Th 8 R i DDLU M9 AN B o AT F038 5 5 AERE R IPEC-J2 4ASRES, BFFT 1 1A
WIERZ W (APs) S iE bk e J) A1 BRER ThRE B2 Je L. 76 6 FERE sSeat vk, k4
36 ShFIIfAE (71.25+2.40) kg 1) DLY W A%, KHIBEHLX A28 5t BEHL > 3 A4,
I3 MONEERIA AR 2 Cof 2D . ZEERRRA AR TR 7S I 400 mg/kg #11 800 mg/kg APs AL EEA .
MNEE 6 NEE, BAEL 2 M, WY 49 K. 7E IPEC-2 i siet, 72 0.
10, 20 1 40 ug/mL [J APs 4 IPEC-J2 4l 1 K. 455 EMH: (1) TRAIN APs REXGE
HREMERS, BERRERAIRERE, FFREREERMEREL (P<0.05), (2) Hin
APs {23225 B I AN IPEC-J2 40 ZO-1. Occludin Ll % Claudin-1 13635 (P<0.05). (3)
TRV AN APs 23 52 5 [0l sIgA W BEANIIE IgA WKEE (P<0.05). (4) TA¥R¥IN APs 235
2 W BE b SR AT T AOSUBAT B R (P<0.05), FEFRARSE £ BE b K I AT i S s
(P<0.05) (SOFAHRASIN APs {25 42 v ML S 1 A A e ) Al 48U A8 CCATO 5P (P<0.05);
B R R S U e RS R 1 T — 1% (MDA & (P<0.05); 3%
P ARG CAT &M FEFE R RS MDA & & (P<0.05). (6) TEZ A+, 1A
AN APs 3% 1 SODI mRNA #£i&, N if] Keapl mRNA Fl#E H ik 3 F i HO-1.NQO1
N2 FIEE HRIE (P<0.05); ERGF IS, AN APs i Keapl mRNA ik,
W CAT A1 Nrf2 mRNA [FJ3&R1E (P<0.05). M4k, 7& IPEC-J2 4HfiH, ¥ APs i Keapl
I EH HO-1. NQOI # Nrf2 8 A E L (P<0.05). (7) £ IPEC-J2 40, £ Nrf2 $0i
7 ML-385 4bF 5, APs X} IPEC-J2 40 Nrf2. HO-1 PA K NOQI & [ 23k i b 1 1 Fi i ak
595 % ZO-1. Occludin LA Claudin-1 & F 31K ) ERVE WSS . S, FRATERE
] APs il I Keapl/Nrf2 15 5@ Bk (e 2t & LA B Hr AL it /1 AR B R D g o
RKegia: WRZW: B WERENGES: mE bR RE

*® RETH: WA HFERBHHABAGE (2020JDTD0026); PUIIERHEIFRITIH (2021ZDZX0009)

SIL[E S — R

fEE A ERERE (1996—), 5, WAL, LUt FE, WFREREFRPITL. FHL: 18371245532 E-mail: 1059058645 @qq.com
SEEER: WA, ¥R, WAAESF, E-mail: zghuang@sicau.edu.cn
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6552 BAE KBRS Wi F A K RE . IRER. AN &S
EMAEYIE R IR

PRIRYE, B DL
CLWTR A K B R R B, F Kb 410125) %

FE . AL B AERE FC R P A IR R I T R T W A7 5 AR KV R L IBVE 2. B LEE
K SGiB A PR 50  RHT 144 3k 21 HES A Kx K> = 0 W 1148, WIGRARE N
(5.2120.11) kg, BEAL A 3 MAEERA, 0P 6 MEE, BAEE 8 ik, X a1
FERBAAAR, MRk (WF 41 TR I pR+ 4l i K (B 1~14 KNG BIA 3: 0.54, 55 15~28
KA NGO, R BRI (FLF 4D AR R B AR (55 1~14 R
DEEBI oy 3: 1, 58 15~28 RABRINRM A RERD . X560 H] 28 K, W ABrB. 45 REH:
1D FLF 4155 1~14 R-FH HIEE (ADG) MFE H R & & (ADFD 2 KT X 4 (P<0.05),
BEN (F/G) BEmTXIRA (P<0.05); FLF 4155 15~28 K ADG 1 ADFI #% &2 & T %)
HRZLA WF 4 (P<0.01), F/G MR K TX 4L (P<0.01). FLF 4128 15~28 KIGVEZH MK T
FRT XA (P<0.01). 2) 5 14 K, FLF AMMiEHM = (TG) & & EFETXHA
(P<0.05), EPTEMAES (T-AOC) B3 =T 0 AL WF 44 (P<0.05); % 28 K, FLF
Y I35 4 A (TP) & B B35 T IR (P<0.01) TG & Bk & % T % 41 A1 WE 41
(P<0.01), MUiELEERE (CAT) W1 EE ST XA (P<0.05), T-AOC &% &5
4 (P<0.05), N_E (MDA) EEMREZHILT XA (P<0.01), WF ARILIE TG & &K
BEETHEA (P<0.01), IMiF T-AOC W23 m T X 4 (P<0.01). 3) FLF 41 Shannon
%, Ace FEEUM Chao 1 5l 5 K T X HE4LAN WF 40 (P<0.01), Simpson FE%iF &% =
TXIHEZH (P<0.01); WF ZH1) Simpson fa il 2 2 & T X R4 (P<0.01), Ace $8¥A Chao
TR 2 E KT XA (P<0.01). 4) #ET/KF &, FLF AL HR 35 B R E 22 B 1R | ]
( Firmicutes ) M 3% % Wi |1 ( Proteobacteria ) ; £ J& K F E, YR EHE 1
( Clostridium_sensu_stricto 1) A1 %F = M & Z K T X B4 (P<0.01), LA HE B
(Actinobacillus) W52 5 TXHBAL (P<0.01). 2 EATR, AR AP Iy & e kL Re %
=B R A R AR ERE, PRIRIEE 2, ek MG Edats, REaPiatbae ), s
[ fiE A X Z, A0 1 .

® 1 PEE RN TR (1999—), 55, RGN, WL A . 05077 N & SRR R R 5 M « FAL: 15674142668 E-mail:
1209857993 @qq.com
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6561 YEYR fa B TRRR IS IN 5 A uxt B8 R M A R H R AP E K
HE AN 5 B8 T BE A R M

XU, E—M, A3, EEB, JER, W REE, D, 56, 24E S5
(D) R 22BN E SR FEHT, W 611130)7

TREE: A0 15 728 S8 U O S D 70 )5 A T0 0 Bl SR M e % FL IS AR A A K R R AT S T
REMIFEMA o 50K F B R 3 58 B L BT, HL 60 SkZ2 7™ LY B} (3~6 i) , BENLAEC
B2 ANAEEIH, A 30 ANES, BANES 1 SKEE, /BRI 0 (COND
8L 2 g/kg JEE TG (POS, LAY BRI B4R Ay i 47 40 55 R T LR T R RV P R 25 22 R R 26 O
RIS AR . BHATRR T TR 90 RIFLE A7 M 21 HIGWi gy, AFaWidi)s, fdiki
80 SR E AU T4 (3L 160 o), KRR IR, BEAL S AC ) HEAMl 1 FR 20 Bl 5L il
TN N 2 g/kg JE AR TCIARRAL, 3400 4 ML FEZ: CON-CON, CON-POS, POS-CON #
POS-POS. Wi RN 21 K, HMAF 10 MNEE, NELE 4 A0 . FEEUE R
AR T AU HEAT 04T, AT 5B K SAS 9.4 ) Mixed 1%, DARHATAR T TN KX
AR T/ NX BEITSE0, BL P<0.05 i3 2 Tk Wbrit . 450K 1D WA RS
fFPERETC 3 22 5%, {H POS A BERE WT 947 R 40 1 3% & T CON 4L BE% (+0.79 3k, P<0.05).
2) POS HEPEHE AT AN TYRAZEIRED M (IgM) F8H & T CON ARPERE
# (P=0.08~0.09). 3) POS AL E}HE 73 Wiy M5 45 ot H o AL M lig s PR X2 2 & T CON 4B}
f (P<0.01), T4 Anmryes oy —f & B KT CON 4 EH% (P<0.05). 4) 5 CON 4
BERE TP AFREAREL, POS A BRSSP A 8 W 5 )5 3 R B i B4 (+10.6%, P<0.05),
HFHE (+11.0%, P=0.07) FIWiPIJE 21 RIKHE (+3.5%, P=0.08) M. 5
POS-POS ZH A7 1058 4= -1 35 H 14 5 A1-F- 25 H K A & {2 3 5 T CON-CON 414745 (P<0.05),
HWr#hj5 21 RAAE &% 5T CON-CON 4174 (P<0.05). 6) 5 CON 41 RFSE fir =474 AH
EL, POS 4B} it i A7 5% Wi W s AN T 03 5 21 K I 3% B0 R 40 B B 7 TL-10 7K1 56 3% T v
(P<0.01), HIKighjs 21 K3 1gM S EBEZETE (P<0.05). ARILEREH: EIRE
FARR 78 )5 A 70 T S0 B FL T R AR OIRAS s R4 e 5 AR AR K M R AN S 2 D e
UbAl, BRI R 78 J5 AR T 8OR AR T BEA# FBRR 72

REgiE: B, JEHEIT, (PR, AEKMERE, BRIEThAE

T REETH AWZE LSRR TREERA R MEF AR AR (CARS-35) %h.

fEF TS XIBH (1995—), 55, MKMW A, WL, WHIWE R SRR, FHL: 18227585648, E-mail:
74518293 1@qg.com

HEWAEE: LN, #0%, LA S)H, E-mail: Cheliangiang@sicau.edu.cn
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6563 XM EHMBBEREMIT BRI, BERE. IR
LR BE IR

HUERS, Skfrel, HpEe
(1. B RN KR ZEEM R 2B, B RT 210095, 2. EilEERAMBERGERAR, LiE 201807; 3. E
WEREVFRH RO ERAR, i 201807)

TEE: MR IR S AT AR A4 W 0 S D288, T RUZ R B A B T2 51 N R o
ARG E 1 A LA AR AR A B G2 BEAE F E TR ok il ROR « AR B AR @ E AN R L2 5 A )
BT LS, RS T XUZ MEE A T2 HEARMEY R (DLMEO) WHTI# 774
FARRCR . 06— E 90 LT HARE A 8.15+0.07 kg Ik x Kx K» = 04458, KR
FEEWRR I, BERENL R 3 4, B4 3 ANES B, B0 ER 10 L% (AR
F), K (COND FaMREERITARE, WM MZL (AEO) HMIXUZ MBS I 2 (MEO)
I3 BN 500 mg/kg MBI B T AR FRAT 500 mg/kg XUE R (0 4% T 2 AT (A RS i,
BN 14d. IR 5645 F R W : 1DMEO 4 LT CON 411 AEO 41, i {4 5 5. 25 3 hi1 (P<0.05),
MRV 2 B I (P<0.05). 2) TP IS Z I B AR il R ik & W R s, (8
MEO 21+ — 48 /1 b 5 o- Ve ¥y 1 1) 3% 1 2 35 81 T CON 4181 AEO 2 (P<0.05). 3) 5 CON
AL, MEO 415017 J2 i MDA ¥ 835 % (P<0.05). 4) MEO A&+ IL-6 & & RE
fikT CON M AEO 4 (P<0.01). 3G —HERE — X 4L (COND 55Xz % ks ith
Z41(MEO), #i4ME ks ik FE 4 300 mg/kg (LMEO) 5 700 mg/kg (HMEO) FIMZ e,
PRSI AL HEAT R P X B Sz, TR S IR S REW: 1) LMEO AR PN HER
T CON A (P<0.05), KIELILNEZERMK (P<0.05). 2) LMEO H%E & E KR
(REKE/FRERE) fm B EEET CON 41 (P<0.05). 3) LMEO 4=/ MDA % &
BEET HMEO 41 (P<0.05). 3) LMEO 4%/l MDA % & &3 T HMEO 41 (P<0.05).
4 RTPLERE, FHMEH IL-10 FRILEEZ R, {H LMEO A1 EUE I BT HAhA.
gi bRk, FETRR AN DLMEO R 35 38 m A 0 AE K e CRLFE R 4 5 1% 1 I A i
T5 R AR, FEA RS AR IR B A 300 me/kg IR e fE . BhAh, ¥ DLMEO i RE 3%
JiE SR AN Th B, 035 1 0 s 8 B R T AR B T A B 1 AT (2 ik Rl . RIS
DLMEO & B A BT BT BT R AE A, T30 I el S A LS B AT IS T At A 3R-6 &%
BRI i R
AR R s BT AR BIERE: LA bk

VB B WM RS SR (E-mail) dail756621256@163.com, (FE%)18390139130
9 Gk B RN (E-mail) 1030171434@qg.com, (FLi%) 15755081394

100 S B 2@ N (BE-mail) 1207092042@qqg.com. (FRii) 15850565878
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6564 TIRRIRNINE & DHA M1 A R HERE &YX AR B 5

ORI 1,2, BEMS 1,2, UM 1,2, £58 1,2, @4 1,2,3, BL%FE 2,3%, THE4
(1. el KRR RS, 500 430070, 2. A pg @ EsRma s Lt E e .o, 5 430070,
3. W E M SEEEFRE AT R AT, I 4300705 4. A2 AR (RO HRAF; R, 430070)

101
5

FAEL: ACRUI0 I8 I 7E P A TR R IS [F) K S B 2 = k7S M B2 ( Docosahexaenoic acid,
DHA) A1 HERZ ¥ H S (Glycerol monolaurate, GML) [IE AW, W7t H X A58 K W R
HIREI o IRIGIEFE 46 2k 19~24 HIHIK s A, BEHLIS AL 4 4. 0 IR H R IERE R, 3
MR R R (& & DHA) A GML FIE SR INE D 518 0.18% (AEHE4L 1),
0.24% (AbFRZH 2) 1 0.30% (AEFAH 3), FEY) R 3 M GML LGN 4:1. {5 1]
16 &, B0 R ARG . MBI SSAERE L . 25 R RW]: 1D 7EX5 TR WK FJ7 1«
RIS 16 LA, AP 2 M3 I A%EKE T DHA &8RS ZE &S TXIRA (P<0.0D), 4t
AL 1. 2 13 AR T n-3 PUFA AlLE PUFA & B 52 = TXHR4L (P<0.01). 2) 7F
BN T S RRAAREL, AFRZL 1 B9ARE ISR % (Malondialdehyde, MDA )
IKF B (P< 0.01), ¥ 7B B LB (Superoxide dismutase, SOD) i M1 i (P< 0.01);
REFEA 2 (A RERE T MDA KPR (P<0.01), FEIKARS 7 SOD i3Il (P<0.05);
PR 3 fARE IS MDA /KPR EBRIK (P<0.01). fEfEFE 24 h 5, FAOFRAAERET
MDA 7K & E KT XA (P<0.0D), {HEMEAE 72h 5, S ARG 58 7R TE bR R
TEFEER. 3) EGERE IS RAE . ABA 1M 2 A% MIIE T A4 A %R-6
(Interleukin-6, IL-6) /K- (P<0.01). F&fHrh %Ll (Diamine oxidase, DAO) &
(P<0.01) M4 A (Fecal calprotectin, FC) & & (P<0.05) EEM T4, 4) 7
FEWL R J7 1T = 50 BRAELAHLE, I8 58 10 J&, AbFRAL 1 A0 2 (R ASERS T3 1 84N (P<
0.01), ACERL 2 FI 3 BIARENE T e BV B4R A (P<0.05); 25 12 AR, Ab34 1. 2
3 HIARKS TSR EIRE (P<0.01), HACHAL 3 WA ERE THORE X0 7 5:
B (P<0.0D), FETEEEREM (P<0.01); 5 16 RS, AR 1. 2 F1 3 A SR T

HETH: AR ARIE R (CARS—36) ; b E AW R (2022BBA0012)
EH I BRWHE (1997—), %, wRUEIRN. WL, e RSiaeEEE L.
FHL: 13485976800, E-mail: wyt1823@163.com

MEMEESE: s, BIEdR, WihA43)0, E-mail: weihongkui@mail hzau.edu.cn
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RO T HORRS T I 52 B2 B R (P<0.05), K5 TWTB R B FIE (P<0.05). %
Gb, AEBRAL 1 (R AREHT RS ORI AT 720 J5 R RE M rh e i 18 FkG 1 L 32 B3R T 4
(P<0.01); TALFRAL 3 B AKEREATE 24 h J5 IR BERG O RIS Bk T HE R B2 v T Ab 34
1AM (P<0.05). G MRit: TR AN 0.18%~0.30%1% 5 #k 5 GML E-44 10
LA, B B A BT SRS BOR s A7 SRSV B PR LWL mT e K 1 R TR 25 s 1y 18
I, AT B kG T Se B 5. KAk, DHA Rl GML 8 & W0l i i B s oh e i %, LA
TR S R 98 REIR S PO 145 v] e R8T — e 1E .
B A¥: DHA: GML; K& FRITIR: SR
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6566 IR P RINEEA E D3 5 25- B E A4 F D3 SHEIEEH
YERE. LS MR ERFEERR RS RIS

TES), FE, XIFH, 270, 7R, Mo, 1haE, Bk, 55, 2, EhR
VU K =23 E st 5B, VU1 611130)102

WE: ARG AR IE IR P In4E4: 3K D3 (VD3) 8L 25-F 3 4E/E & D3
(25-OH-D3) Xt B EHMERE . FLsr . MUBUHER RS AT BB R B g m . R38R H
AR AL, B 60 SKAKENE AT ™ LY B (2~6 I6), 2RIk
FHIE SR BENLr BC 2 2 AN ACERAH, AP 30 MEE, BANEE 1 LB, 70l iR
TARRR N 50 pg/kg VD3 85 50 pg/kg 25-OH-D3 FARIG AR o FALHE T Tl BRSSO AR T 46 22 90 Uk
S5O, NG A BRI R — TR B L 21 R, BRI (PRI Al
AR, FRAL AL HE 10 SRAFIEBEAT B S HURE . BEIE - 0 I AT L 28 10 %, 70 30l SR A4
FANE FLIE RS o B R AR TR T Ge k500, BTl Gttt 451 B P<0.05 i
EXFHIWRRME. SRR 1D WARHE R RE %R, {4 25-0H-D3 HEH#H F,
T B AFLE S B ST VD3 BB (P=0.07). 2) HiRN VD3 AHEL, SRR
KRR 25-OH-D3 23 38 = BRE 2 Whid I3E IGF-1 & & (P<0.05), J-A R AL & (P=0.05)
A (P=0.08) FEMEH. 3) 5 VD3 IR FT~ 144 tL, 25-OH-D3 41EEH =
P AERT M 3RAS (Ca) SEEZETE (P<0.05), HWrhm i28 F B At 8 5t 2 2 7t
i (P<0.05). ARIGEE REW]: SEIRIIER th A I 25-OH-D3 X BF R ShE 1 G0 2 2 52,
B 7RIS, SR A A8 MR AN & &, TR IR S R W gt i A A B
(RT3 B KA -

R YA E D3 25 D3 B ATHE: LR BEE

O REGTH . ARFCZRHL R (PED GRARMEZRAER AR (CARS-35) %,

fE# i EE® (1998—), 5, MWIEAGHTHAXA, -EoFid, NFshE s SmEeRme. Fol: 15228442357,
E-mail: 727363480@qg.com

HEWAEE: LN, #0%, LA S)H, E-mail: Cheliangiang@sicau.edu.cn
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6574 B BRI Va1 br-3-FLER X i 8 SORE PEB O I FH R R 5T

IMEIL 1,2.%, RS 124, DR 1,2, &% 1,2, k&M 1,2, FRR 1,2, SN 1,2, &t 1,2,
(1 RERARZS R ER AR SR, BEERSHFEEEE SRR E, JbaT 100193; 2. bR LAN
BHEAIHE G, b5t 100160) 103

TRE: ot Sk A5 R DA R 18 T BT A A 1 S5 5 B R LA O E T R 9
W R I T A R G A 8 (R 5 L ) K el R, 177 ) 1 RSB AT 1 8 9 M 4 45 11
JTEIFANTEAAT R 3 BOHT AT AT W A7 B RR 2R A0 S 52 HH BN S S 5 0 A 4 i R
Geo ARHERBARTIIOTC, T B — MR AT B AR E R AR AT AR - R-3- LR, 1
AR BAT B SR 470 9 A P AT A BT 300 Bl 7 W 8 9 A e 150 , (9 HL 2 it il A RE 445 11
TEENBAG f it — P 5T ARRERIR T T R A V5] We-3- FLIR X /N B4 1 A AE 45 3
HIsEm o S ZRE /N BB B RF LR W TE RGBSR DI RE . RAEANIUE 14545 R, RS
AR AT 5 Whe-3- LR NS 1 38 S PR G IO FE R . S5 5RR I, Sxb R4 (DSS 4 ALk,
VE B M5 M-3-FLR (40 mg/kg AREE) W E SR RA KSR R, ARSI 4.5 /2
FRE R 5.5 HOK A, BAR/NRZIRIES T (DAD, FRRE AR RS &
o 73 BN BRI A R - A AR AL K, 5 DSS AAHEL,  MaIR-3-FLIR A I i H TNF-o
FIIL-8 /K2 B4, Tl T-SOD H1 GSH-Px 7KV S35 3 I, a3k 17 22 /) SR 45 i 4L 43 A0 4 &
PERAE: SR (COND #HLEL, DSS ZH/INR Wil b Fbl 5 WA, K=,  Horhar
DR e 5 R R B 1 2 WAy, T VR S T -3 - LI T S 3 BT R A i b R R R e e
FEEACFEm, SaHL R I Gr, M5IW-3-FLIRAL B S AT 3519 0 MUC2. TP1
ZO-1 FEAMKIE, WNFEEmEZSENE, KEmERED R8I, 2 E, KO
FEYINIE-3-FLIR T L R I IE R ThRE, BIRAERAMREEREARE, BERE
B R G TRE,  HETE RARN RARAE T, A0 E S U BR AR U = | W3- 7L IR
it AR BORTE B VA A7 W38 2O 5 B BRI

REE: CERRNUTY: WIV-3-FER: B M R, R

I H EXERREEETIH (32102568)

YEZ A MRS BN IE RS — 1B, IMEIL (2004—), &, RHEAN, KB, WHHWEFRSEBERZHT. FHl:
16622754228, E-mail: 2022304010102@cau.edu.cn; JAFH (2004—), %, WRGHHAN, AR, MWW E IR SERE T
Jto FHl: 15201092895, E-mail: 2901904967@qq.com

MBEER: AR, @I#U%, E-mail: shimengh@cau.edu.cn
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6576 B T HF A rEp-PItHIER 114 FEEMGNM B B A TTEH
Bl

MR 12,3, 1,2, BERI1,2, 12, 45 1,2, ke 1,2, ER¥4, XMEHE 12, SrEE 1,2
(1. HRT BRI, HEK 4024605 2. AREHEARCH .0 (FHEK), HK 402460; 3. PUrg K=shYE

SRR R, ER 400715; 4. BERRFEY TR, K 400044) 104

BE: ARG BT TER-BHER 114 (pBD114) X% Iy EELNAR 3D4/21 ) %2 1 5 1/E
WY, JF il A RN - W47 pBD114 IR B 556 R F A [F K pBD114 A HE 4%
it 6L B A0 B 3D4/21,  FF 3 A AEAS R B TA) USSR A0 5 TR, R FH IR 28 T B X v e )
R IR BE R F--a (TNF-a) ATEAZMA2-10 (TIL-10), PLHARZE pBD114 X5 i E 40 it
3D4/21 WS VR . S IR NAE 7~ pBD114 18 E W 40 i b (1 652 18 15 1 F AL,

ARG B N 0 (MOCK 2H) 1 100 pg/mL 1] pBD114 (PBD114 41) AbFRIE G E
WRZHM 3D4/21 12 h, WARAHMRE IR, it 4506 pBD114 % 3D4/21 # i i 15 AH OC Jk
PRIk BB, 375 e 96 58 B PCR (qQRT-PCR) MAE#EF A M 45 B S5HREW: 1
T& K L) pBD114 B 1 2 (R 14 It v EWR 48 L 3D4/21 43 TNF-o Al IL-10 (P<0.05),

I BAFAEF BRI B RN o 2) Fe PR B, MOCK 441 PBD114 413E %5 5E i 1894
NESFRIEFER (DEGs). HH, 5 MOCK 4, PBDI114 41 CXC &7 b K 1Rk 2
(CXCL2). EHMIANZ-18 (L-1B) SEVEHIBIA 7+ 3 (CSF3). EIMpHhf| -+ (LIF) A
F 4 2 -1aCIL-100% 1170 AL R [ 2 265 50(FC)> 2, £ 1E P {H (adjusted P-value)
<0.001], B 4Hfuitkt2s8 6B (BeloB). B AHMIMkELIR 3 (Bel3). CD2. CD4 il CD83 4 724
AR EE T (FC>2, adjusted P-value <0.001). DEGs 3 F AR (GO) IhfEER: T E
MESFoIRe . HMRA D FAEY)IEFE, DEGs #7072 1832, 1844 F1 1802 />; R AL[A
HERAEREH (KEGG) MK R EHEES 95 5% (Q<0.05), HARIAIEH T (TNF)

fGodes. 2RFENEAHE (MAPK) 5 58K, ZKE1-«B (NF-xB) {55, Toll
FESZAR (TLR) {5 S8 A AN R -17 (IL-17) {5 SR 2505 S8 K 2 5 %% 0% , DEGs
HeE et 38, 66+ 33, 29 M1 27 Ay EEAM-EHABRLAE (PPD FREIKEN 73 Hr (KDA)

¥, RELB. TNF-0if S8 3 (TNEAIP3) A1 TNF SZ24RAHEH T 1 (TRAF1) 253K

HEWH: BERHRHHSEEE] LT (estc2021jxj180001);  H K il 1 5 F 40 E BT H (21309);
EFZ i ZEMRIE (2000-) , 2o, WAL, BIEFERA, hWEFRSHERRZ T . FHL: 15713352745 E-mail :
15713352745@163.com

* BfEEE: AEEE, BhEEMTFCA, E-mail: master2015@163.com
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7F pBD114 45 EWE4N A Ga)2 FTE CHIEA . 3) qRT-PCR BF4E KW, 8 ANpEHLIES
[ DEGs 3R iA a3 5L A 45 B — 5. kel WL, pBD114 A LBt RELB. TNFAIP3
M TRAF1 %5585 N, LA TNF. MAPK. NF-kB. TLR 1 IL-17 £5{5 538 B 0% v 40
MG .

BRI FEP-PIHE 114 EMRANML; R RE
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6587 L5 B B 4B} Secl6 F HKIThEE ot

e, i, X

Jbmtf 2=t shRlFE AR, Jbat 102206) 199

WE: ARSI SEC 5 5@ U R &, LR 4E R BEIN 70 Wb, IR secl6 K
PN T 5 407 50 65 A I BE G WA 4T 4 R TR PN, DT AT 25 SR I B 2 1 - 1 D) AR 7
A GEHL 4 FhEIERR SRR AR . R AR MERAANER, WE 4 NMEERK
FEBBEE, 7309 04 1.5 1 10 mM, FME3E 3 HE, 3597 48 /N 0 R EUE BE L RNA,
B s cDNA, HH qRT-PCR kil HRFE [, €L Secl6. Sarl. Sec23. CAJI. Sec63
PDI 3tit 6 25705 S IR AR IR R U RIETH OL: Secl6 737145 Sarl. Sec23 1 Secl2 #EAT
ALEE A HAEHT, Secl6 545 2294 aa, ¥ Secl6 44 Sec16A(1-1095 aa)Fl Sec16B(1096-2294
aa) Wi, Secl6A 1 Secl6B 43515 Sarl. Sec23 Fl Secl2 [ ILER ¥ HIHEAT — %t — K& 1f
A AR MR U B S AR IR, AhHT R RR S S IR L A I, R
FUR AR R A R PEEAT EAR BEV Ay . BARVE KT 0.7 I, WA PSR R &
SEVPOLE 0.5~07 Z IR, BiFh > T AT RESE & BASIPAICT 0.5 I, BERR > TR K AT RE
ity GEREW: D BEE 4 FIEIERRIREE M 0 BEINE] 10 mM, BERESM AN R (IR B TR
B S BRI B AN TR, W RESM UK B B TR BN B3 B o ERR IR B AN O 38 3
10mM: BERE MR AREEE N (P<0.05); ER3% 48 /M2 5, HIXF T4 1 mM
SCRRRIMAT IR, RTINS MR LI 2 F et T BRI E A& (P <0.05). 2) 1E
X3 WA 5 T8 I A R PR PR e s I 3R /K P REAT EU AU T, TE RIS IS B IR IS IR 561
S UAME S IB A DGR R R IAE VS T 5 I R Rk ERE IR 8 /NS, M iE Sl
B Secl6 I _LIHFRIE: TERFR 6 NG, SrIE SIEERIY Sarl S _LIHRIE, TEH:
I 4 /NIHE, I E BB Sec23 R EIAFRIE. 3) A EA ISR S HT R, Secl6
HH5 Sarl. Sec23 Al Secl2 HH AR EMEVF 2K T 0.7, Secl6 HF 5 Sarl. Sec23 Al
Sec12 HH L& AT FEPEIR K Herf Secl6 #H15 Sarl A EAFKIEAE1F 70 miik 0.94, Secl6
WA Sarl EES SRR REMER K. HILAT L, Secl6 H Y Sarl AR AIAES S SEC {5
SERARII R I, WIAIE B Secl6 H FITE T 5 97 5u B 4RI BRI A 1 490 bS8 24 A
REEE: Dol Bl B YRR Seclo I HEEANMW

*OEWAEE: B, #d%, E-mail: liuming@bua.edu.cn
HEHA bR F BRI KT R (BUA-HHXD2022011); [E 5K HARRHAIL GHERFES A (32302777
fEE A W& (1999—), %, WARBEA, WLTAe, B AsiE s 5meRE B, Fil: 15269168852 E-mail:

997649568 @qq.com
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6589 JEIR R HEHATFE SM12 X/ BgiE R & KW

XHEFE, TRk, T8, WER, Hit
CH R IIYE RS A Rba b shE If 5 NI RESCR =, #IR 410081)

FE: AR B EF I A4 R IO /N R IE K B 1N, JEER TR £ 4 2 (AT P i e
TR VS A E A 2F AT T SMI12 7E e 41 4 3 R R A /N BRIV 8 K 8 IO o AR = T B
JriE N A ISR LD G 0k Bt oA AR 4 ARSI P A e D 4 B ;i e CMCase
Eeis /o M Ky DSS 755 SRR AL K T ikt — DI — R 2 D RE AR T . e UMY
WiJa 3 JiiE CSTBL/6T (AR /N 32 R, BNl N4 A (RA3AEE, FMEE 4 2D
Xof HE AL PR MR R AR PR, i 4 20 S P MR AT 4 3R 5 i 30% 1 4T 4 3 IR R . i E
i 2E AT B SM12 (10° CFU/Kkg) FHRER AR . IR UE N 28 f 4T B SM12 (10° CFU/kg) H
YR TN 30%M e e R R, WG 21 do 25K 1D [EHDR PR 4ER
B ME—BRIE IR IR AL, MR G 5 THE HTRARIZ BB EA (T) 5EVE BAR0) s
TR MR HEAT HE— 5 03 o B0 CMCase  ELIT JUAH X H58(0.12 U/ml) S #vi (920,
20 min 2 F S A7IE 39.8%) A E TR DSS W R R AEAF R (P<0.05) [HIfFIER
TAF B SM12. 2) MHACT @A RAL, (ARG I 30%2T 4k 3 035 FRAIC T /) B 2R 2 fiz 9K
B (P<0.0D); REFERS TAOARBEE, MNaKE. KIBKEFMNZESE (P<0.01); &
FERETARABER (P<0.05). 3) HEFRAESTAERFERKNR, BIKER 10°
CFU/kg ) SM12 [ 2 4 s R R 4 v 1/ RS AT I 90 S B (P<0.05); 3 %
T AARRIZKE (P<0.05); BFRE T/NRT B EMREGEETREE (P<0.01). 4
T AR 4, 70 10° CFU/kg 1) SM12 B AR A & A Kk fe e ir i LR Z £ 7.

AL AT, B AR S IR FE D 107 CFU/kg BOMAVEN 27 FLFF TR SMI12 X /)N BRI 7 1 52 10
30% i 27 45 R T ROt /N B A ST RS, /S R i AR K PR R A (R A s R IR N
10° CFU/kg [AIMFGERD ZETRAT B SM12 BEZRAR o 21 4 TR R I, ot i J A5 45 44
REHERE .

KRB MEVERD S AIFT IR SMI12: JEUEZFAAT R LP4ERPEME . /N ERIERE: B
ERE

REE&WH: BXARRBFESTE (32130099)
TEZ T X (2000—), Lo, WKW N, LA, TR 7 NS 7 5 e M. FHl: 13207490672, E-mail:
760204683 @qq.com

MEMEVESE: W, #9%, E-mail: yhs@hunnu.edu.cn
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6596 ¥ 55 AR Wr A48 A2 KAtk BE K B iE B R T RE R 1 74 H

TR, ORWEE, ISR, EEN, VSR, AL

IR RE S AR SR, #IH, 225009) 100

FHE: SCE BAERT T FURR N B85 BOAT BION W7 0 A7 A K M 2 i e e T e PO VA 15 1
WIGEEL 40 HES, PREBTN 180 hIEEREMI U748, BN N 3 4, A 4ANEE, B4
HE 5 3k, 0P R 2kg/t BR AL R0 2kg/t ARG (1) X RERZH(CON) 1) MR 2 iy
TikR+2kg/t BRAGT0.2kg/t HEPIAE+300g/t BE ST B A H(300HB) FIAE Rl A HI-+500g/t B F AN
HL(S00HB). FHAMIN 3 K, IEIRIIN 20 K, GritfrssEKrEae. 175 5 DL REE 45 8,
R, o BRI 18l EW KR, e mIERE A MR
MMACE . PrELEEENE. eEEREAMMRE TSR RESHEEE, KNmEMAEY,
ZERRW: (DM T CON 4, 300HB 415 500HB 4 ADG 73l 7 10%-+ 13.5%. F/G
I AIBEAR T 8.5%A1 7.9%. (2)500HB ZH A6 4 5 % AL AH L R F% 1%, 300HB ZH A1 500HB
Y IETE 5t R AR EL 2 591 T B4 9.9%A11 8.5%. (3)300g HB #1 5 500HB £H /N 9% T i
FNGHEE b 3 5 T B A.(P<0.01): S00HB 4H 11+ 48 i 15 = e 5 VR B R IR T CON 4
55 300HB 41(P<0.01). (4)S00HB 4 IfiL i 1 A AL S EE (CAT) 7% /1 23 =T 300HB 415 CON
(P<0.01) , 500g B AHEAMYEALEE (SOD) §iF /152 & T X R 41 (P<0.05); 300HB
45 500HB A+ 45 fimH SOD. 2 it H ik id A AL (GSH-Px) MU HTEALAE /) (T-AOC)
1R T IR ZH(P<0.05); 300HB 415 S00HB #4175 CAT F1 T-AOC 3§ B3 &
TXIEZH, 500HB 7/ GSH-Px & /) .3 =T CON 44(P<0.05); 500HB 4H |5l CAT.
SOD 1 T-AOC ¥F /7 i 2 ¥ T CON 4H.(P<0.05).(5)300HB 45 500HB £H fif 83 34 58 [ - TNE-01)
R EEKT CONZ(P<0.01); SO0HB 2H 7 2k 8 1 G(1gG) & & 2 % = T- CON 4(P<0.05).
500HB ZH+ 457+ TNF-o & & EFKT CON 415 300HB 41(P<0.01), 300HB 41 TNF-a
TR EKT CON 4 (P<0.01); 300HB AHAFHE T o0 b B o e BRE 1 A(sIgA) & & i 3%
w1 CON 4H(P<0.05); 500HB HATHE iz sIgA & 5 2 T X) B 4H.(P<0.05). (6)500HB
YL JEBE R | ] (Bacteroidetes) - % 5. % T 300HB 4 (P<0.05), H 5 CONZLHI L T & T 4.13%;
500HB H A | 1(Firmicutes)FFE 23 =T 300g 4(P<0.05), H5 CON dAHEL BT
7.13%; 300HB #15 500HB ZH [ 2 i€ B | ] (Spirochaetes) = £ # & 2 ik T %t H8 (P<0.05)
(7)300HB £H5 CON 41AH b, 8 85 VR B J8 A1 5 YR IRTE R NK3B31 @430 BT 1.67%+1.64%;

106 S —VEF A TR, %, Wid, E-mail: 961719245@gq.com

EWAER: JALIE (1977-), 3, RIEdR, ETNFREE AU ST, E-mail:lhyu@yzu.edu.cn
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5 CON ZH#1 500HB 4 AHE, 300HB 2H 1 % K J& (Roseburia) i 3 Tt 5 (P<0.05). 45ie: W
YyAFA ERR R N S A O] — e R FE AR T AT AR K R, OB W AT AR I E R R
B R E A Il S AL DR, HE T BG SRAT R T Y B AN 5 BT B D RE o HEAE AN N &N 500/t
T 73 A RS VR O S5 AR 9/ D 73 4 L5 R T AR 0 0 R ) 430, 384 A
K6 L35 A1 38 v G B BR AR IR 400, BTG 92 e A7 48 M G2 R S T s DTS00 A2 ERR PR s o
B FA BT R AT A58 Wil B B S5 R, SGsR AT Il S A ) B B T R

KB WHEMIHEG Wi A KPERE: g bRl Ag
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65994-if% i BE X EAC N BT AT B S TS5 H . LM TIREM Gk
ThReHIATEH

fhfh, GETH, EREG EW, RS, AL
M KZEIREE S ER A, 1, 225009) 17

B A SCBIER T AWM S 4-1% 5 B2 (Terpinen-4-ol TER) X 1 440 A (H20,) 175 54
PRI AT 0 SE B T AS G50 . B Dh B AN JORE DR F IS 1 o IRBR AR ER 21 H 8 I
(1) 28 HUS i FRATHE (FEx (K x K))32 sk, BENL N 4 NMEERAL: (1)XTHEZL(CON 4); (2)id %
WAL (H20, 2H); 3) ik AL S +4- 15 5 BEZH (HAT 2H); (4)4-iis B4 (TER 41). CON 411 H,0,
A PRI EA R, HAT 4481 TER ZHDAEEREIK B #h 78 60 mg/kg TER. Tl 3 %, 1R 21
K, REEEE 15 KA 18 K H0, A A HAT 5 A G IE 7 1 mL/kg BW 10% H202, CON
1M TER 4153 BRI ST 0.9% T A B /K . MISE I8 S5 TR . S5 d A h REAN 4o i
hig. S5REM: ()55 CON ML, H.0, AT 4 Ik Z W BAR T, FREHEmD,

HESIR G, Ba s IR B 2 3 PR (R(P<0.01). 5 HaO AHLL, HAT AAFHE S5 4l 23 S5k He A
1EH, HEZEREHERE, REERERZERP<0.01). (2)5 CON AL, H0, 4l
W55 S e H kit AL B (Glutathione peroxidase, GSH-Px). i U {L %/ (Catalase, CAT)iF
FIM R FEAR(P<0.01). 5 HaO2 4LAHLEL, H+T 4 CAT B /4% 5.2 19 in(P<0.01), TER 41
P A Ak Bl 2T %8 A BE 77 (Total antioxidant capacity, T-AOC) . CAT F143 It H ik i &4k ¥ Big
(Glutathione peroxidase, GSH-Px)i# /7 2. 35 3 J(P<0.05), N % (Malondialdehyde, MDA) % &

2 PR (P<0.05). (3)5 CON A, Ho0, 24744 45 I 111 411 /- 25 -1 B(Interleukin- 1, IL-1P)

AL, HAT HAFHESE W IL-1 37 S0 2 3% FR K (P<0.01), MR PR FE Al - Tumor necrosis
factor-o, TNF-a) 5 & i % F# K (P<0.05). % b, 7EIEAE HAR AR 0 4-06 5% BE % ) 42 HL0,
P I EAL BT S a5 i, e A R0 s AL BT S e L i e e o, JF B— e R
GRS N SN SN

KRB 4-f i, AR WM E. S5 Bl

WEE—{EH W fhh i, 95, Bld:, E-mail: szhwei777@163.com
WIRFER: WAL, 5, BI#ER, E-mail: lhyu@yzu.edu.cn

212


mailto:szhwei777@163.com

66014-i% it BE X S B M 3% i b B2 A A S TR TR A

Frmi, T,
N KBRS SH AR, #1, 225009) 108

908 2 < 7 SV R I AT o T R N8 R R L VUSRS e TE R R T AR T
ATt o5t TS A8 M T T 4 B £ R T, IR, AR B FE B T 4- il R G 92 I8
WA M L B 200 B A S 10 U811 A P R 9 LR PR S I 4= o5t T 0 T S 8 L YA M L Bz
A AR S I EAE FIALH] . AIRIREHL 40 3k 21 H S Wigsiy 28 H i (15~18 kg) fEHEAL
xKx KAFHE, BEAL N S DNALEEZH: XTHEZH (CON 4, TMEILml HAR ). fis 2 i
(LPS #H, TMEIEA M. K. Py &= 4- e (LT+P 4. MT+P 4. HT+P
4, 2 AR LAl FORR AN 30 mg/kg 60 mg/kg .« 90 mg/kg TER) . FF41 8 SLATHE, Bkt
PR, WA 3 K, IERMI 21 K, 7EZE 21 K (HUFEAT 6 h) LPS 4. LT+P 4. MT+P
HAT HT+P AT HE B v 3 100 ug/kg PR E 1) LPS, CON ZH I8 Ji 33 56 AH B2 751 & 0.9% 19 T8
WA ERK . 5K (1) 5 CON AL, MT+P Al HT+P 44734 F HI E (ADG)
MTHHREE (ADFD BEH#E (P<0.05), LT+P 4k} & L5 & %K (P<0.05), TER
AT HE I NGTE R B EBEK (P<0.05). (2) 5 CON AL, LPS A7 % = g A =l i 4%
EBRAGMER, THMAEEEL LS. BHRERLL R E R (P<0.05); MHELT LPS
H, TER #AMIEREREAEMBTE, REMUIMERS, TER #4752 M HT+P
AR TR E. KR EEMNE (P<0.05). (3) 5 CON 4Lk, LPS 4Wighff i
L [ Ra e Kie7 PHESH M DL K Kie7 H: R 3Rk B3 K (P<0.05), W, @&l &
TER S M9 INAF 46 25« [l Ki67 BHPE4H % (P<0.05) JF42m Kie7 £ R ik (P<0.05).
(4) 5 CON ZHAftlh, LPS 44744 I Lars FH LA = Bl Lers B [ 3Rk 3% PR
(P<0.05); fHEL T LPS 41, LT+P 44748 =W LA & MT+P 241, HT+P 415l Ji LegrS #1 Bmil
SR FRIA R E W (P<0.05) H TER &% 4474 = I M MT+P A [0l i Lgrs & A X RIA
BEWRE (P<0.05), HAF HT+P 4IAH T MT+P 414744 A1 7 Lers 2 (AR 204 B2 B
ik (P<0.05). (5) 5 CON ZHAHEL, LPS ALAF4E2¢ . [ml AR IR 4t i 2 B & Muc2 B 7448
P23 6 2 2 BRI (P<0.05);5 AHELT LPS 2, MT+P AAFHE 2 (5l 0K 400 i 5 2 25 48
(P<0.05), TER #2047 4% 2 i A [m] i Muc2 PH 40 B 43 6 8 2 3 (P<0.05). (7) #H

fEF TS AW (2000—), &, LIAFEA, BULEIRA, A7 Mg E IR 51842 . E-mail:  18762496897@139.com
SEEVES: N, B#Ed%, WA S0, E-mail: donglijiayou@126.com
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Et-F CON 41, LPS 411744 2 Wntl. TCF4 1 Cyclin D1 LA [#] /i Wntl. B-catenin £l
TCF4 J: R FRIE B FZH K (P<0.05), % c-Myc 3N FRIAE Z#5 (P<0.05), TER %41
fF5% 2 i Wntl. B-catenin. Cyclin D1 FE[KFI& LA & B i Wntl. B-catenin. TCF4. c-Myc
FNFIEE LPS ML EE#RE (P<0.05). (8) 5 CON 4Lk, LPS 4ffiE=. [
Yl ffy 4% B-catenin 2K A AH X ik B PR (P<0.05); 732 MT+P 4. HT+P 415 [0l
LT+P 4. MT+P 440 /fit%B-catenin &5 AN KA S LPS HAHIL & & (P<0.05). £
b, TEWT AR R HOR AN 4-E SRR S R I IE R B R R 450, IREAF IR AR KR,
AR IS %, BUGA N & 60 mg/kg: LPS AEWE IR/ T4 i 1 R 441 A 34 s 0 i~ 40 o 4
B, WO THERES AR, SRS LR MR R, T 4-05 6 R A A i
Wnt/B-catenin {5 538 8 I 15 G BT i b R A0 AR S . BF T 45 SR AT 4- S EELEAT
A8 TP L RIS 2 I A T TE A0 B AT 1 SR R R RE A
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6602 [F RN NG WE-3-BEXT Wr i sE e Ktk Be . B b R ThRE R IE R
HEYIX R IR

AN, Edls, KEm, KRIUL*
(E X BPEAEE FRE PRSI L, TLI5A THEE R 530 i R E RS, B atRR 250

BHEE2ERE, BERC 210095)

FHE: A5 B 7E PR FUIRPRR S 5| We- 3-8 o W W A7 A KM e . i b Bk & R BRI T g LA
K TE R LS S o IR0 IE N 24 Sk 28 HWS A EAHIT BT 034738, BEALAY A 3 4, 940
8 M. X HRZH P MR AL A IRIAR , 126 4H 0 i) PRI MR ER Al P R TR S 0 100 mg/kg (ICA100) Al
200 mg/kg MWE-3-f% (ICA200) FIRIGTAML. R 14 K, A REEEZE, H BRI
Ko B 14 TR ICA100 A7 A BEAT BB 52 R bE . 45 REoR: 1) WA ICA XK 4
RS HEACFY HREE LR EES (P>0.05), 1H 100 mg/kg ICA &2 FEMK T Wi 4
FFREAE 0~14 RETEIEEL (P<0.05). 20 XFHEZAM ICA100 4LAFH8 0y JHF L iR ss &3
HEMERLEEEZSR (P>0.05), {HICA100 A=, B, Sinimiada s & s Tt
M4l (P<0.05). 3) MR IN 100 mg/kg ICA _Eif T i NS TE4H AL PR (PCNA) KA
(P<0.05), {EXTWTGOATH B TS « 87 1 AR R B DGR IR L 98 A DR 35 IR ) 38 T8
SEW (P>0.05). 4) KAMFRERER, 15uMICA Bl T H&IE%AE (AHR) FIHEhY
FrEY PCNA F Cyclin D1 & A MFRIE (P<0.05), {7 IPEC-J2 4 f3b5H. 5) Tk
N 100 mg/kg ICA —EREFLERAL T 45 B BE I RF AL AN 458, S T IE) 2 REPE,

i F#K T Fibrobacterota & | 1F1 dlloprevotella. Prevotella. Parabacteroides J& %+ 3
(P<0.05), ¥07T Butyrivibrio J&HIFE . 5) MR 100 mg/kg ICA BER & T 4
JEH ZRREGKRE (P<0.05), HXTAMR. TR, SRR EZE P (P>0.05),
g b, ARSI -3l TR R T b R, BRI AT R b PR3- S 4
T M T A R AL SRR P IR EE W TR T T AR -3 - T X T AT 0 T 1
BIETER

KRB WIWR-3-BE; LT WbRRRThEe: WEBRE: Wi
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6616 TFEFRTRINIANE Z. B8 3 HE A4 EAF RN I S A K Bl . F2 4 TE 4L
RREMRBEAIAN KT RIRW

KAIC 1, HHFE L, XUPH 1, FIEEE L, MREEL, BBE L, Hik 1, HEB 1, RfE 1, Peter Loibl 2, FiEiE
1
CLPUNARN K 25008 32T U, BB 6111305 2. Alzchem Trostberg GmbH, Dr.-Albert-Frank-Str. 32,

Trostberg, Germany 83308) 1©°

WE. AR AL EER AP RINE 2R (Guanidinoacetic acid, GAA) MK H A= EAT 44
Wil e AR KPR FR AL e AR RN R B 10Remd . IRBR A 2x2 it iREL
60 XFIEH HAEMRE (NBW, 1.9440.14 kg) FMKHAAE (LBW, 1.17£0.12kg) 5, £F
TN 21 HREWT WY (5.11kg vs 7.06kg), H4 75 i Wt 4y 4 E A4 B AL 2 T 38 A ] AR Ak 3 401
(CON) BRFERHFAARYR I 1000 mg/kg GAA 4bFRAL, 3t 4 MEFEZ: LBW-CON, NBW-CON,
LBW-GAA HI NBW-GAA. #F/MbBE 10 MEE, ANEE 3 LAFHE, (FIE Y5 1R 28
Ko KM SAS 9.4 i) PROC MIXED FFHEAT Ge it 70T, 4058 3 8 25 i T2 2800 B AL
IR, K Tukey EHEIT 2 HILER, AT 455 LA P<0.05 W35 72 R Wikn it . 455K D
LBW AR5 T4« S REAUH 2 1 50V A0 23638 35K T NBW A74% (P <0.05), a5k
FRH R BRI S (P=0.05). 2) 5 NBW {74HI Lk, LBW &3 TAH3E W 915
FHHXRER. THHMERRKE (P<0.05); HHRFRN GAA BERR 7% 14~28
RAFFEFEHEE (+14.6%, P<0.05) FFEHREE (+7.5%, P<0.05). 3) LBW {144
W 5 A JULFL R it S 5 B ik ot k- g oo P S 12 B A8l v T NBW A4 (P=0.09),
TN GAA A BT K IUIUER R TS P I 3 (P=0.06). 4) LBW 113 Wi 512 AL
LRYELL ) 2 T NBW 148 (P<0.05), TPRVLEF4EEL &2 5T NBW 474 (P<0.05).

TARRES N GAA B 5 TR W 5 18 LA 4 B 2 AT EL ] (P<0.05), 3 PR T PRI
YL (P<0.05), FHA BRI 4R (P=0.06). 5) WIREIN GAA Lif 147
R 5 15 B KL mTOR. Akt. eIFAE Al MyHC 1 AR (P<0.05). AT 9845 &1,
LBW X4 A Ja A K RE ML K & A, AR I GAA Wi LBW AFRE 0 5 AR
PREFINIAK B, X5 GAA 1A R EACURRS I WL AF 4R B4 ¢

RfgAE: ML, AR, AKrkae, 770HML, EERE, MREE

ST AT EE Alzchem 16 T FRA T AIE KA =k R (CARS-35) ¥,
TEZ T REGE (1999—), 5, WA SLMA, WiLriad, NEhERSHEESR. FHL: 15984378797, E-mail:
735572143@qq.com

MEWAEE: ElAR, #d%, A4S0, E-mail: Che.liangiang@sicau.edu.cn
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6637 PRI e X i 3 2N TR R B I Wi i 35 51 RO O i B B 2B RUR VRARY

TRIRPE 1,2, Fkfh2, JWEHF 1, AU 2%
(1. R RN KSR R 20, R K9 410125; 2. B SO R 4 45 T RS20 90 B b 2 b

EIWEAHT, dbat 100037) 10

WE: kb f g gy E, FEURKEER (DON). FoKIREMET (ZEN) S5y
. Huiidy Lk = w4 HAR R B3 2 Fh 2 22 10 10T B A RS I s o AS I8 B 7E 77
1 R A 2B BRI kL DON I ZEN (1 /50 55 18 60 JH B0 2 ROR S s LI 2EAT WA . R
S0 % ORAF BUTE B AR PE G SR I R R P (LR B . 2FAEATIA . BPBFEE . B %), LA DON
(3500 pg/kg) A1 ZEN (2500 pg/kg) HIFEER T KN KEEIRY), WEREME 1*107 CFU/g. ¥}
IKEE 12 0.62 KEFIRSE 32 °C KN [] 48 h 73 il BEAT BB R B 50, J7k thoo FoK o DON
FIZEN JBt B2 dge v (0 OWE J BRERT . A UAT BRI BRI B BERA B DAORIZE H 1 3 AR B A
BRI2, &HED B E 1¥105, 1%107. 1¥108CFU/g #81KF, L DON F1 ZEN i b % Mtk
bR, W L9 (3Y) IEAZIRIE, #RE 3 FkE X DON Fl ZEN # R BLER RN A A HRH &
WK Fe IR, WU Y 3 AR E X DON A1 ZEN R R B ERALA . 45 R
(1) SEH6 5 ORAF AN FP PR SRR B o, R 3R . R FLAF 1 . BRI % BF 0 K o DON
A1 ZEN B 2 B 36 05 5 » 3 MR 18 KT8 1K Ji5 %+ DON [ B 2R 43 51 A 33.45%1.25.73%+.28.03%
(P<<0.05) , X} ZEN [FIBEERZH 43518 70.51%. 74.08%. 73.75% (P<<0.05) . (2) j@id
T P BRI | AR R RERS L R FUAT B S R B R B AT IEZZ i, 2 3 R Eefh = 44 4y
BIA 1%108, 1%107. 1*#10° CFU/mL &% Kif, %t DON bk R, A% 61.83% (P
<0.05) ; THEHEHHIN 1¥108, 1¥10%, 1*108 CFU/mL KEEE K, XF ZEN Bifk R 5
H, FIIKFE] 75.94% (P<<0.05) o (3D TEMAIEFIH, MR ERE . MY FAE . BURE
RE T ARG AR K G X DON BLER 353714 86.88%- 93.62%. 94.96% (P<<0.05) , B4l
K35 JE X DON Bt BR35351 A 80.18%. 84.48%. 93.21% (P<<0.05) ; J&WEFBRE . Y
FUFFIR BRI B B _EIEBOR KIS IS X DON it BR %70 7304 8.389%- 6.55%. 5.2% (P<<0.05),
WK S G 4 DON itk 253714 3.84%- 3.85%- 2.51% (P<<0.05) , i8] =¥k X DON
I e 0 o T AR A B I B P, T AR A L AT X 2R (K PR R B85 . etk T
FH AR50 7 346 HH 1) S0 P BR B R FUAT B R RS 1 BEEA T — i IO LR 4L A, Tl [ 2SR

O mewiH. EREATIAHRIET (2021YFD1300300).

EH I TKIEE (1999-), %, HIRKHA, Witmit, Wi mhshyE s 5588 . E-mail: 545483011@qq.com

SEEMEHE: UL, BhFERFFLSL, Email: hbb@ags.ac.cn
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WA 00 MR 5t B oK Hh DON A ZEN 53R, N 2 e 1 75 3% 1A )20 At Ao AP I 771
M A S it 1 At
R WK TOKIRBMGER; DOWE R BRI G BRIEIERE, SRR, 0K
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6654 1 X WTPMFREAEKIER . BERE . PIELRIIMMEDX
EYiu)- 2l

Xt 1,2, FKUUDL 1, FREBEWT 1, ML, IAZE 1, BT 1% #oRE 1
(L TRERF B IR AT T, B &AM E R E AR E, LR e e I SR E A
KEE, AEESAMSERMAEALRE, WEIUURLAEESEART KRB KRR A0, |

JH 5106405 2. HERFLN KBRS, M 510640) 1

FE: A B ERT A R IACHHE 70 Wi s AR K vk R g Afb . Brsadbae )i,
ERE MAAEDIX R B0 5 144 Sk 21 Hilgftx CRxKD Wil fraE, BabLs v 4

H(gH e NEE, BNER 6 KM o A MREERN AR, X304 51N 0.4, 0.6
0.8 % T HIRI AR, I 30 do 45K 1D SXIMAME, ARSI 70 W
PG T¥HIME (ADG). FHHREE (ADFD FREHTEZERN (P>0.05); {H
TERRAR AN 0.8 YobiE ] 535 PRART IR IRIE . (P<0.05). 2) SxFIRAIM L, FMZIN 0.4, 0.6
F10.8 %HE T IR m SR Z B E A (LDL) MEAK-10 (IL-10) && (P<0.05); #
0.6 1 0.8 % T i 2 4w S A A5 2 (ALT). H[ERE (CHO) LA E (TBiD

TR (P<0.05). 3) MEMAPTRY, SXTRAAMLL, FEHREI 0.4 F10.6 %1 7l &% %
AR PR Ik B 40 B R FRAZ E B 4 HE. (P<0.05); TR N 0.4 0.6 F11 0.8 %34 1]
P PR M B IR E (P<0.05); FAKRENIN 0.4 %6 T AT BRI/ MRER (P<0.05). 4 5
X HRALAH G, TRRRES AN 0.4 A1 0.8 %E 722 FRARIMAE 5 — /% (MDA) /K-F, (HEZREH
PUEALEE T (T-AOC) 7KF- (P<0.05) 5 TR T 0.4 %G T 12 25 1 = 1L 775 A i S8 AL i AL i ( T-SOD)
TR, JRREAIE T-AOC /K1, PALIE S Sl (CAT) ARSI ALEE (T-SOD)

T (P<0.05); VAN 0.8 % a1 2F RS % (MDA) /KF. 5 SxfHEAMLEL, 4
KRN 0.8 %l ¥ W E G T+ =48 Bl m R EKE, JHem 7R okE/R s il
(P<0.05). 6) SXIRRZAAMHLL, THAIN 0.4 F1 0.6 Y% 1 W35 18 o 2 I 15 2R F It = iR e
PEEEAL T 3E (GCLC) FEHFIAKT (P<0.05); #RI0 0.6 %W T 535 m A A B & iR
ERERHEMET I (GCLM) MEMFE A 1 (Caludin-1) FEEFIEKF (P<0.05); @0 0.6 Fl
0.8 Y% E 5 35 $ = M40 3 48 A -1 (HO- 1D A A EH R -1 (ZO- 1) JE R RIA /K- (P<0.05):;

MO E 2023 SRR RN A [ S0 S TGRS (2023GZ04)

fE# @A ) (1994—), 5, W TPl A, EEmaE, NFAAEBHE@RETT. FH: 13265375897 E-mail:
2496662828(@qq.com

MEMEIEE: S, WA, E-mail: yangxuefen@gdaas.cn
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I 0.8 %l FEFER B HEE (Occludin) FERFRIEKF (P<0.05). 7) HxFHEALAHEL,
TARRVR I 0.8 YoAiE - 4 25 412 von 485 1 T AL 5 VR KB A KD AR N = (P<0.05)0 Z5% 1, KRR I
0.4 F1°0.6 H1 0.8 %1 I3 s BT AL RE /) Horh, RSN 0.8 %oliE 3 T 5 45 I i
LLB, EAR AR AR, B i B A R R A RIA KT R BT L RE 1), AT R AR AT 1
NER

K@i BT W, ARKVERE: PiEl: BEMIX AR
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6659 TR AN B BB BERE ML R K TR ER SR

A, EIRE, EvEvE, ERk, Bk
CHIRIIRS: A dr Rl be ShE IR 5 AR RESCIe =, IR 410081) '

PE . AU BN ARG CAEIR 90d-Widh) LalAR VS N B- P O BERE A M g A
FARAKMEREFIAIE TE A A IR, - TN SURRTE B TR 1) S F R B AR 4R o B %
24 3L 2 ~ 6 JEURTRAE ) RG] (90+3) Eod E B, HIGRAMAN > N 3 4, 45
HAES, GANEL 1 hBHE. XTI FAR, 2 A RI0 L /E APl AR ) S il
BRI E S BIIB-H AR W56 1 4l (250 mg/kg B-THEER) AHRE 2 41 (500 mg/kg
B-THEIR), TN N IEIRIN 90d M FLHALE R . 45 R (DEFEMERE: B LRI 90d
EUEFIALE A, IR EEE R . SR, FEMEFLIM 21d, #hIE 0.05%P- P4 RER IR 30 B
T S A 5 1 N B A A (P = 0.067), [AIRY, 4L AUBEUR IS IR B 2 B35 R P& (P = 0.045),
AWK &R RE LT (P=0.004). MWF=AFHERERE, #hAap-NERR NS4 2 L
THb#S (P=0.074), HMIEIRZRALE . QUERIEE: AW 00475827 8 S W
FEe WHRAE R BN, T 0.025%B-WRMRIEE G R E E, BIE0yRE"M (P<0.05).
BEAl, %78 0.050%B- 8 2 BRI BERE T AUNA K BEFRBOR KB K BEFR B 2 BTt WHAi R
L, #h7E 0.050%p- P4 B 1 BT ARAEM FLIA 21d B 1) g 2R E B2 . #h 78 0.025%B-
AR I BEEFARTEZL 21d I IER 20 R 2 T . HibfsirZ R AR . Q)= hiE
WA ZLE 3 e 0d H AR AT 25 W 6 e 3 S B 4 AR e T BRAL R 5 3 v (P < 0.05), Tl b
78 0.025%B-NE I 5478 0.05%B-WRAR LA T R EZ R, HAHh7E 0.05%p-NZ BRIk
BRI RIR, AN 0.025%pB- 2 MR Ee 8 IR iR, X IRZAER 2 (8] (P <0.05). 0d
AP R TR E SR EHREE LR EER . W S 78 0.025%pB- 74 2R SL 3 41 2%
BREER IR E 5 (P <0.05) 1M 0.025%- A U 52 5 41 e 58 I R 3ot I 20 5 25 iR
(P<0.05), Wi e fask € m g A e i A PR A B E MK (P<0.05) HALE
HES . BRI, SRS B RERE DR R b 7838 KT 1 B- TA 2R 2 ke B i v e KR AR
FMHARAN 38 T A5 7= HE R FE

Kb PNAEIR: UEUREHE . BHEVERE: WMEKRE: WK

YOReTH. HEERMEESTH (32130099)

EHRI: dRERAR (1998—), 55, “RTEHIN, WiLird, WFHEWE IS HEFRHEM .
FHl: 17852581372 E-mail: 1852214922@qq.com

MEMEVESE: W, #9%, E-mail: yhs@hunnu.edu.cn
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6668 TN 78 B BHA X R B TR it HE P A 5 P A fif 1 BT B O B

/NE 1,2, JARA 12, FB 1,2, FH 12, B KE 1,2, F10501,.2
(1. B EHRERE, BERRE 402460; 2. AEHARGIH F.L0, HKEE 402460) 13
FAE: AWAL S e TE B AR R B TR b R D e BRI B X 4 M 1 B B T e
FHTE B IIRZ I, AH OSSR B Tt — D3 A WU W isE (g R e R . MRS 5
V220 RIS 1% F AR EAHT (0 25R B <2 0 H ARSI A 48 Sk, BEHLA PR, X R
SR, R0 AL MRS AN 0.5 me/kg BEREAR 1) FERBIADRR, FREE 48 K. IR 45 AT,
TR 6 0 P8 52 Ja RAE ML 17l P B R 48 iy P 254 FH - AR AL AR b« i 0 25 65 4 R g i
RAF I GRERM: D SXTRAM L, w504 1 EENLZ B R R 2 54 (P<<0.001),
BEERE T Zo-1 (P<0.01)M1 Claudin (P=0.057) FiLA VLR, E/INHHRE & ERIK (P
<0.05). IEMIRA P EEF slgA K- TBE$E R, HERARE. 2) 5T 16sr DNA T (1)
TA D 2E 43 BT K IOV 2E 86 0 45 P o B A AE — B I DX . S BRAE AR B, R0 10 i 1 o
alpha ZFEVER S0 1098/, Chao 6%, Shannon F5 %% [ 1M Simpson FEX0K T, (22
BAREE (P>0.05). X P74 RIS 45 I s 40 s S5 R 3 — 25 0 R B, RS 0 s 1k
AR LU BEB ] R T T RIE AR B T o, Horh BREE ] 4 A . S0 R AR
o, a4 RE0R B ERE R . BIATH B (parabacteroides) Fl norank ff) UCG-10 B £ HIAH
PRI (P<0.05): M ve BT AR IRTE R7 WH#E. NK4A214 B#F. BRAFEFL RCO B
B norank ff] FO82 B Ff. MR ZFFAT B UCG-014 (Clostridia). UCG-005. A4 KA
FE/RME G (Burkholderiales). UCG-010 F1f+8:22 £} (Erysipelotrichaceae) [RIAH X =F I
BFED (P<0.05). Horr, SR SRR B0W B R AT UCG-014 B A BEAE X
B LR 45 W AR 2 I8 /D (P<0.01) 6 3D {3 Picrust2 HAHF e T 4L 6 A= AR it T e 1
ES5t. SXTRZAIAMLG, BRGNS SRS T A5 R RS, o, EIEERAC e B4l
WA D Re 2 8] AR B, 0 R T g th Tl B2 5 7 KR a4 5 A
WEAR. P 2R, KER. RS, B2, RN aHUG— e Lk 7R
JE Bt B G A RN G e ThRE, SR B R B L T IR S D AR R R R, 0 W i R AR AR AR

R BEREAN, MpEBRRE, ERAEY):

NG . A B A RO SR BRI 5 BT (NCTIP-XD/B04); /ETAMR B AR i € B R 21 W5 Wie-2- TR R T 2 5 L
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