BHEEE 202544 H57FH H5M 43 .

FRH, ST, SRHER, S RNECZFMUT RN S ER E FR AN BB R SRR R E BRI Y [J]. S EEE, 2025, 57 (5): 43-48.
QI M, HU L, XIN Y M, et al. Studies on the signaling pathway of the expression of ORECs B —defensin mediated by Bacillus subtilis peptidoglycan [ J].
Animal Husbandry & Veterinary Medicine, 2025, 57 (5). 43-48.

MEFMTEREENSHEFES ERAR B-FE=
RIE Y IE B3R

A, W, FRAY, agw, HEEC, HAER
(L Pt ol Ko BRI, it PERINEAE 010011
2 W EIAKIERIE TR M %, WA IFRIEAF 010011
3. EEMRTARAOLFFETIICN, PIsh BEWA  015000;
4 WETEREI SR EB R, WSS RSN 017000,
. RPN S BB L, BT Wb 718399
6. P AT SR BB R bt/ [ PR QU L, 57 IEAITEAS 010020)

WE . BIERIORIR TR 5 2R AT A0 MR i IR A S48 2R B E 4 (ORECs) B-BifZE -1 (SBD-1) RiKMfE S mpsigm., i 20
we/mlL BRERBEHI ORECs 2 h, 833 Sema8 )t i PCR (RT-qPCR) FIZE 4 IZ EN ( Western blot) 751, R SBD-1 33k (415 5 1 B% A 1
mRNA FIE F )RR ARSI 255 @ B 7, 8 H 20 we/mL AR BEHE ORECs 2 h, il RT-¢PCR #1 ELISA J5 46
SBD-1 mRNA MIE AR FRILR, HEN S SBD-1 Rk EEGE 5, 4558, 20 pg/mL BRI R EIRTE T Toll FEZ4k 2 (TLR-2) . #iFEaLA
T 88 (MyD88) . ZHMIAMH T HIME (ERK1/2) . c-Jun ZHERHEF (INK) FIEZK T «B (NF-xB) mRNA FIfEHMFREE (P<0.001, P<
0.05), *F p38 22 Z4JEIH LR (1 (p38 MAPK, P38) A mRNA Fikik VA g Rm; A FAE 5@ B sl 7 ERK1/2, JNK Rl NF-«B {5
S, B RS S ORECs ' SBD-1 [ mRNA A 3Rk H (P<0.001, P<0.01), &5it. ANREZEMUFFEE KR BEA S SBD-1 ik
TLR-2-MyD88-NF-«B I TLR-2-MyD88-MAPK (JNK. ERK1/2) L[5,

KW RTINS, BB -1, 4R AN, BT B

RESES: S826 XEEREE: A XEHS: 0529-5130(2025)05-0043-06

Studies on the signaling pathway of the expression of ORECs [3—defensin
mediated by Bacillus subtilis peptidoglycan

QI Meng"?, HU Liang’, XIN Yaming®, BAI Suiming’, GUO Zhuwei®, YANG Yingfeng"’
(1. College of Veterinary Medicine of Inner Mongolia Agricultural University, Hohhot 010011, China;
2. Key Laboratory of Basic Veterinary Medicine of Inner Mongolia Autonomous Region, Hohhot 010011, China;
3. Bayannur Institute of Agriculture and Animal Husbandry, Bayannur 015000, China;
4. Erdos Animal Disease Prevention and Control Center, Erdos 017000, China;
5. Qingjian County Animal Disease Prevention and Control Center, Shaanxi Province, Yulin 718399, China;
6. Inner Mongolia Animal Disease Prevention and Control Centre/National Centre for Dairy Technology

and Innovation, Hohhot 010020, China)

Abstract; This study aimed to investigate the signaling pathways through which peptidoglycan derived from the cell wall of Bacillus subtilis
induces the expression of sheep B—defensin—1 (SBD-1) in ovine rumen epithelial cells (ORECs). ORECs were stimulated with 20 pg/mL
peptidoglycan for 2 hours, and the mRNA and protein expression levels of SBD—1-related signaling pathway factors were analyzed using

quantitative real-time PCR (RT-qPCR) and Western blot. Then, specific inhibitors were employed to block the individual signaling path-
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ways, followed by stimulation with 20 pwg/mL peptidoglycan for 2 hours. Finally, SBD—1 mRNA and protein expression levels were measured

via RT-qPCR and ELISA to identify the primary signaling pathways involved. The results showed that 20 pwg/mL peptidoglycan significantly
upregulated the mRNA and protein expression of TLR-2, MyD88, ERK1/2, JNK, and NF-kB (P<0.001, P<0.05). Inhibition of the

ERK1/2, JNK, and NF-«kB signaling pathways using specific inhibitors markedly reduced peptidoglycan—induced SBD—1 mRNA and protein

expression in ORECs (P<0.001, P<0.01). These findings indicated that the induction of SBD~1 expression by Bacillus subtilis peptidogly-
can was mediated through both the TLR-2-MyD88—-NF-kB and TLR-2-MyD88-MAPK (JNK, ERK1/2) pathways.

Keywords : Bacillus subtilis peptidoglycan; SBD-1; ORECs; NF-kB

P52 YA DO TR T & 7 A e T
Z—, MBELT S ERMTSTEROY K, £4
FE R TR IR AW IR AE ST, TFAET
S REREEENEN, EEAFEELT, A
R bR R B RS S s T kR
SRR R R AR . SR, Rl P AR &
RS “BRHCA" fomitn, e b 4 A5 R A K 2k
&,

B AN BOR R — A, AEPUR . PO EEA
PR AE AT, R B A 2 g R L O A R
WRAER, TR R MBI ARBIRA Y ) SR
1M, HTBIEAREABRMEER, ERNRTIS RS
K A R IR M I ANE A HEESHE A,
DL S AL AR Jmy &8 By A8 2 9 & 2% 58 B ok o] AT 9
WO, Baa IR, 25 A AN AT LA
FFRN B R R

EHTSON T A 2 45 ) 1 i 4 28 v 6 M R R ek &
&, Mimsgmss AAER, WRHF AR ITE T JEHETT
X— B AU, B H S 4 25 A B A0 A BE A AR
PRI, B RN 28 AR T RS B S e A RE T Y
PR 2 A B AN RE A B A R A Y
FYR, WA EELMG Y, AE s
FRFEIIL

WERNILRBWIFTEE, B B-Bi MR
(SBD) -1 #1 SBD-2, SBD-2 {{3Kik T 7 Fl [l iz i
Ui, 1 SBD-1 fEREA W ALTE YA Fak, HIEE i
210 HTR I E 2 0F WG 2 T R K R b R
PR FE LA (ORECs) SBD-1 YKk,
IR ME MR FE N 20 pe/mL, FBEAE Ry 2 h W,
SBD-1 Rk ik B AAE " b 2E AT B K SR b
753 ORECs SBD-1 Rk {5 Mg A, BT
IR 55 PS5 B IX SRR R, R B AR
BUwRe ST, BERRAN L 2 MOAT TR I R SROBE A R BF 5 %
% WRHIAES ORECs SBD-1 FikWIHLH, HAkEL
ZEUFT B R SR BB A 5 A5 T RN R G 181 790 O & 4
M i B R BRE SR,

23

1 HREH®

1.1 RIEHR

ORECs H1 A< P48 41 i #4535 00 R A7 TR &0,
S5 a1 . R ZE AT IR R BE (SMB00288 ) ,
Fe S 47 PD98059 . SP600125, PDT, Sigma 7Y
Fl; EMDM/F12 ¥;i37 %5, Glibco 24 F; AL RNA $2HL
WA &, Axygen A Al R FIH], 286 E & PCR
(RT - gqPCR) ¥, TaKaRa 72\ #l; B £l & Bl
(DEFB1) ELISA il &, B0 A i A YRk A R
sy i edEaRinAn e, A TEY TR (&
) BmABRAR; AR (BCA) HAWE
27 & . SDS-PAGE #E il %1 7%] & . PVDF
JE, Solarbio Al ; HT Toll BEAZAK 2 (TLR-2) . $it%
AF kB (NF-kB) . ¥ B-actin PUI&, Bioss AH]; $i
B—HEHE T (B-Tubulin), HMRILAlYEE (HRP)
LR T S R A T = SR 1= = 7/ N O 7 2 N
Proteintech 23 A ; U #EFE 4316 [H F 88 (MyD88 ) En
&, SANTA CRUZ /A 7l; ECL B & 6w, bifEs
BREWEARBRG AR A,
1.2 REFHE
1.2.1 RT-qPCR # 04 ¥ F Mo A & K R 48 #F 3
ORECs 155 i@ % T mRNA £ ik 1t

1 ORECs M0 T 6 fLtk b, Fr e ULk Ak 3
12 h (EMDM-F12 JERliEFR ) |, BB 2S5 FX AR
FBCLH , T4 20 we/mL Ik B BE1E H] ORECs
2 h, PBS Mk 3 Wk, IR ULE P EAERREUE RNA JF
B cDNA, fdi ] RT—qPCR 35 A K6 0 5] 384 44 i
HIJG 455 5@ 7 TLR-2, MyD88., NF-«kB, c-
Jun ZEE A i RS (INK) | 40 B A0 3R Y 2R O
(ERK1/2) LA K p38 2 G fL & A ¥ (p38
MAPK, P38) 1 mRNA AHX] B—actin mRNA A&k
i, SIPsIE 1, RVARIF. 95 C 30 s; 95 <C
55, 60 °C 20 s, 45 MEH; 95C 55, 60C 30 s,
95 °C 15 s,



B EHE 20254 H578H Hs5W - 45 .
x1 S|HFE% x2 MEIFI45AE
EBAOE P 21 31 SP600125 PD98059  PDTC ¥ H02F UAT B JIk SR
GE7ES SIIFF] (5'-3") o
BE/C RE/bp 25 U R - - - _
F. GCTCTTCTTCGTGGTCCT [ERép o - - - +
SBD-1 59 133
R: ACAGGTGCCAATCTGTCTCA e . _ _ .
F: AGCACAAGAAGGCAGCACAA . _ _
P38 56 74 g 2 * *
R: CCATCAGCAGCAGCAGACA 3 . .
% - -
F: GCGCTACACCAATCTCTCGT ,
ERK1/2 60 90 BAPEXT R 1 + - - -
R: ATGGCGACTCGGACTTTGTT
PR B 2 - + - -
F: ATGACTGCAAAGATGGAAACGA
JNK 59 113 RF %t B8 3 - - + -
R: ATGCTCTGCTTCAGAATCTTGG
F: AGCACAAGAAGGCAGCACAA
NF-«B 60 107
R: CCATCAGCAGCAGCAGACA ) ©#®E
iny T GTOTCCGCCOTGIGEIGTGE o 90
‘ R: AAGTAGGAATCCCGCTCGCTGTAGG 2.1 HEFHHEMKEREFSZ ORECs HIES@EK
wupgg e ACCTGCCGTCOGATGETGETGRT 203 [EF mRNA FRizTH
Y R: TGGTGGCAGGGGTTAGTGTAGTCA wmE 1 T, B P38 4, 155 aE B IN
3actin ¢ CTCACCAACTGGGACGACA o - ( TLR- 2, MyD88. JNK., ERK1/2, NF - kB)
—actin
R: AGGCGTACAGGGACGACA mRNA FIXF R I 8 & = T XTI (P<0.001),

1.2.2 Western blot # | 4% 3 3 AT i K B 48 % 5
ORECs 15 5 @ % -1 & & & A T

1 ORECs #F0T 6 fLAR ™, PUHALIE 12 h,
BB ZS R HRAL B [RI B 3 ORECs (20 pwg/mL IR
B, 2 h), PBSIEVE3 IR, He M 4R EBUAR & Ut
4B 1, Western blot A&/ i ORECs A5 4%
% K (TLR -2, MyD88, NF -«B, JNK A K&
ERK1/2) &HFARB RN,
1.2.3 RT-qPCR #= ELISA ) 4F 5P 4 ) 7] 54 4%
o JOAT R AR IR ¥E 5 ORECs SBD—1 & ik 69 % 7%

ML E 12 FLan A, PUERALEE 12 h,
H ORECs #75 FUXIRAL . B R | k564 . B
PEXT B4 43 21, 0 45 15 5 38 B% R S PR 0 R R
PD98059 ( ERK1/2). SP600125 ( JNK) #l PDT
(NF-«B) A5G4 FEAMEXT IR 2 h, Z )5
AR AR ORECs 2 h, Ar2Hf50 03 2, il
e, WEERFE FIEW (3 000 r/min, 10 min &.O)
-80 CIRAF4 FH, PBS IHPE 3 kK, 4&HL RNA Jf %
F, RH RT-qPCR 1 ELISA 43341 SBD—1 mRNA
M A FRILE,
1.3 HIE&ZiITSHH

i GraphPad Prism 7 MK F 77 223 #H1 ( One-
way ANOVA) XHRI B #1770 0, 450/ H “ 71
+hrifEE” o, P<0.05 BRAZRITFER, P<
0.01 FREFSEE, P<0.001 £REFWEE,

23

RS B 25 AT 1 IR SR M5 S ORECs SBD-1 By ik
& T TLR-2, MyD88, JNK, ERK1/2, NF-KB 5
Tl A

4 -

. 2 PR
FI

W
1

mRNAMXS Rk &
(3]
1

TLR-2 MyD88 NF-«kB P38 ERKI1/2 JNK

R
#* N P<0.05, # # RN P<0.01, #* * # Fx P<0.001, A,

B 1 HEZFRFEKREEY ORECs {5 SEH
#EF mRNA BXRIEENZM

2.2 WEFRITERKREREES ORECs HIES@K
AFEERIETWL
MEFR 2, B ERKL/2 BARSEDES T2

FIXTIRAL (P<0.05), HAbMES@EBHEFEARLE
Yot 2 T as AXHIRA] (P<0.001), 5 RT-gPCR

SRR — 2, R R ZE AT R IR R R 48 TS
TLR-2, MyD88, ERK1/2, JNK, NF-«B {55 i
SIS



<46 - Animal Husbandry & Veterinary Medicine 2025 Vol. 57 No. 5

23 N B2

TLR-2 - 89 kDa

B —Tubulin 50 kDa

NF-«kB ' 61 kDa

ihi

B —actin 42 kDa

MyD88 33 kDa

B AR Rk R

| 42 kDa

B —actin

54 kDa

JNK 48 kDa
B —actin 42 kDa
ERK1/2 44 kDa

42 kDa
50 kDa

B =Tubulin

[ Eayspogictil
= A

NF-xB ERK12  JNK
A

TLR-2  MyD88

B2 HEFRTEREHEN ORECs EEEREEAFEAREIENZIN

23 BHREMIFANHEFEFERER TS
ORECs SBD-1 mRNA & i& 820

WK 3 Fros, 4 BT 84 52 [t AL L
FRSPEI R % SBD-1 mRNA £ IR EE R
(P>0.05), kg S5 HMEX AL, SBD-1
mRNA 355 4 B2 RER (P<0.001)

44

2

SBD-1 mRNAAEX k7

& & @ @

> v >
. @‘&4 &&4 x&‘
€ ¢

$ &
&
5

E 3 4FREHEFIFAIE ORECs X442 2 B4 H RA B2 48
%5 SBD-1 mRNA FRi%k B0

2.4 ELISA 45 S 6 7 33 E ZF AT B R R
#5155 ORECs SBD-1 & B RiX B0

WmE 4 pros, RS EF PDTC, PDI80SY,
SP600125 (1) BIPE K4 525 (X BREH Y SBD-1 25
FRB LB EMELES (P>0.05), TR S ]
FI R AL S5 BEPE X B AR L, SBD-1 Rk
IR S ERRAK (P<0.001, P<0.01),

23

400 } ok I
Hk
— dskok
2 300+ I I
E
4
B 200
"
I
e
|
2 100+
wn
0-
5‘%\&- 4?:\@:"
w2 «%gy

415

4 4R EIRIFAE ORECs M B Rt
HMEBHEES SBD-1 EHRIERIZ N

3 itig

B ZE VR AR A &= “BiERT, FERR
T R PR EENAE I . AR & 20 WAL =2
JHOAT TR R SR T LA SR MG 32 19 ORECs SBD-1 3
I RE, I BAE BT A R T ¥R 2% ORECs
FPAEREEEN, [HAKERBESE S ORECs SBD-1 KA
Tol WA 5 S A T M ANTE R Kim 45 A
FEFEN, BRERBE T E @ it NF-«B {5 538 B SR 51
Ji b B 4 SBD (23K, Hussain %7 58 R0
%G ER K R OBE 32 258 2 MAPK (P38) i S R
SBD-2 3k, Morishita 25" Y RFFE R W, KRB
RERS TG TLR-2, JNK LA K NF-«B {5 5 #% N 7,
e PG R RS, R IRER R S AR



BEWEBE 202544 £57%H H5M <47 -
AEFR)S g ek i PR, R B 2E AT o I SR A
il MAPK 5% NF-«B {55 B85 SBD-1 1Y & 23k

TR " H RS SBD-1 FRBE AR,

MR ARG 25 3 AT 1, Al R 2R AT 17 I SRR AT LA
24 TLR-2, JNK. ERK1/2 Fl NF-«B {553 j% K+
mRNA FIfE H R LA, B2l NF-«B,
JNK Fl ERK1/2 A —AM5 538 % 1 #0 rg 8 4k
F AL SBD-1 mRNA FI&E &Rk &, Uil SBD-1
(126K NF-kB ., JNK Fll ERK1/2 %5 S B 71
L, Hod NF-«B B9/E &I

HAR NF-kB 2R MR NAE S, {1 NF-xB 1y
TR WIS AR RVEH, BRaE I8 19 br R K+ 1y ™=
A, H NF-«B WA BRI AR, KT 200 BE
ARG 23 e R G0 2 ' Su 28T R SE
W | ¥ SBD-114 HK#i NF—«B {55518 [ 2 34 19 [ it
A LIRS bR 4R P 2 3R v #E 5 R Y AR5 R4
MO, BREEBELEE S SBD EKikmy[Emf, SBD &5
IR IRFE I F (TNF) SZ KM G T 6 254, il
NF-«kB M3 ik, TR E K, AT R4
PLAfE RS . MAPK ' ERK H1 INK 15 538 B 19 1%
i, PR AT AR A PR F 33k, TS BhAL
RS e e S117 L P38 BT 1 40 A5 05 v 4
HEENEM, BEATEENEARREH P38 mRNA
IR T AT B BN, 33X n] A5 KSR A 25 A A
FA G, 2 A AR SRMEAE S G 28 I8 19 70 ] AAT S % i
ML A S W (LA 2 AT B IR R B A &
1 B ORECs 1R M RN d A FHf g i — 20 H 1k

ARYGREE S Yang %21 (g R —k, HF5R
AN S 2 T T 38 Ao P X [ i b R A TR -2 -
MyD88—NF —kB {5 =il i, $2FH%% SBD-1 By ik,
TEASTR] fy J2 il 55 2 M AT 187 K 23R B 38 25 51 2 MAPK
(JNK, ERK1/2) {F5#B&rEeSE, X nl 682 H T H
T R A0 S FRAS [ T 3 A

ta B R IKRBES 5 g/ pLsl,, cag) iz
5T, AUGRIR B — 25 UE I T 35 4 oA KSR T
BUARSE RPE e Tfe, A RRSRBEAE S S e i1 500 i)
AL T B SR, AR IR GO L 2E AT R K
BWETERSMNAE S ORECs SBD-1 FEiA (5 S ik, 1
FEVR A B B INE Z2 RS FIsg i 2, AR US4
SIEARR I — RGO R 25 MOAT TR Ik SR 2 15 RB 8 7
RN SBD-1 31K S HAA L]

Zr LJTIR, A R ZF AT IR SR BE 8 2 TLR-2-
MyD88-MAPK (JNK. ERK1/2) #l TLR-2-MyD88-
NF-kB JL[ml /AR SME SR ORECs SBD-1 13Kk,

23

[1]

(2]

[3]

[4]

[5]

[6]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

WEE. BRI AYUERX AW (1], TEES
Fll, 2016, 12 (9) . 36-37.

GANZ T. Defensins; antimicrobial peptides of vertebrates [ J].
Comptes Rendus Biologies, 2004, 327 (6) . 539-549.
KRISHNAKUMARI V, RANGARAJ N, NAGARAJ R. Antifungal
activities of human beta—defensins HBD—1 to HBD-3 and their C—
terminal analogs Phdl to Phd3 [J]. Antimicrob Agents Chemother,
2009, 53 (1): 256-260.

HOLLY M K, DIAZ K, SMITH ] G. Defensins in viral infection and
pathogenesis [ J]. Annual Review Virology, 2017, 4 (1) 369-
391.

MAISETTA G, DI LUCA M, ESIN S, et al. Evaluation of the inhib-
itory effects of human serum components on bactericidal activity of
human beta defensin 3 [ J]. Peptides, 2008, 29 (1) 1-6.
SVENSON J, BRANDSDAL B O, STENSEN W, et al. Albumin
binding of short cationic antimicrobial micropeptides and its influence
on the in wvitro bactericidal effect [ J]. J Med Chem, 2007, 50
(14) . 3334-3339.

PAZGIRT M, HOOVER D M, YANG D, et al. Human B~-defensins
[J]. Cell Mol Life Sci, 2006, 63 (11): 1294-1313.

FYERR, KBIB, XVEET, A DU RS SRS LN 251 5 5
AR BUE BB R -2 Rk (1], o EALR
i, 2018, 20 (3): 224-229

R, KR, AR, SF JEhTH B EINE Az TT 0 W A
AR R B R A R R [T ThEER B, 2021,
57 (S1). 253-256.

B, HERR ZKF R R 2 A R AR Ok Y BT G
(1], sPEFEHEEE, 2013, 40 (3): 160-168.

FrHL, FHERD, BRI, AE. MR ZE AT TR K R 4 L
RN BB -1 (SBD-1) HKikmEm [J]. PREEE
Zeii, 2023, 59 (11). 52-58.

KIM K H, LEE J, HAN J H, et al. Beta—defensin 124 is required
for efficient innate immune responses in prostate epithelial RWPE-1
cells [J]. Korean J Urol, 2014, 55 (6): 417-425.

HUSSAIN T, NASREEN N, LAI Y, et al. Innate immune responses
in murine pleural mesothelial cells: toll-like receptor—2 dependent
induction of B —defensin—2 by staphylococcal peptidoglycan [J].
Am J Physiol Lung Cell Mol Physiol, 2008, 295 (3). L461.
MORISHITA M, SAGAYAMA R, YAMAWAKI Y, et al. Activation
of host immune cells by probiotic —derived extracellular vesicles via
TLR2-mediated signaling pathways [ J]. Biol Pharm Bull, 2022,
45 (3): 354-359.

KIM Y G, OHTA T, TAKAHASHI T, et al. Probiotic Lactobacillus
casel activates innate immunity via NF~kB and p38 MAP kinase sig-
naling pathways [J]. Microbes Infect, 2006, 8: 994-1005.
PETROF E O, KOJIMA K, ROPELESKI M J, et al. Probiotics in-
hibit nuclear factor—kB and induce heat shock proteins in colonic ep-
ithelial cells through proteasome inhibition [ J]. Gastroenterology,
2004, 127. 1474-1487.

SU G, LUO Y, CHEN D, et al. NF-kB-dependent induction of

porcine B —defensin 114 regulates intestinal epithelium homeostasis



. 48 -

Animal Husbandry & Veterinary Medicine

2025 Vol.57 No.5

[18]

[19]

[J]. Int J Biol Macromol, 2021, 192 241-249.

JIAN S, LENG J, WEN Z, et al. B—arrestin interacts with TRAF6
to negatively regulate the NF~kB pathway in triangle sail mussel Hy-
riopsis cumingii [ J]. Fish Shellfish Immunol, 2022, 127 65-73.
XU H, LAO L, JI C, et al. Anti—inflammation and adhesion en-
hancement properties of the multifunctional LPXTG — motif surface
protein derived from the Lactobacillus reuteri DSM 8533 [J]. Mol
Immunol, 2022, 146. 38-45.

[20]

[21]

LIUZ Y, YANG HL, LIS, et al. Probiotic components of Bacillus
siamensts LF4 mitigated B—conglycinin caused cell injury via modu-
lating TLR2/MAPKs/NF - kB signaling in Lateolabrax maculatus
[J]. Fish Shellfish Immunol, 2023, 141; 109010.

YANG J, WANG J, HUANG K,
subtilis yb—1114246 activated the TLR2-NF-kB1 signaling pathway
Food

et al. Selenium enriched Bacillus

to regulate chicken intestinal —defensin 1 expression [J].

Funet, 2021, 12 (13): 5913-5926.

* 13 e

BlF R MRS 5k SN 72X, 2k B SRR 40
EPE ORTHBBREHX) ExH AR 1998 Frdh SCHETIA 167 MO SCHAT], Hh &M, BERAIEHETIIE

21 M. Ef’liﬂ )

b EFH OB (SR

e VRO S HER S LI

(2024 4EpRCP EBHZ I TS ER S (B0RR) AAREAE) L ChERHGESCS 51 3CdE )  (CSTPCD) Al R

A AR S EU RN A G AR IR T

2024 AF R E HER 5 Ll T
Wk 21 F, fdE 19

AH SRR 2 ARG, (BFHSEE) SGaTMN BaHEAS I, 21 P Pl E 28 AR LA ER
Mk 2023 £EW. EERZXBATEEZER
o) 1% ' AN T ' AN ,tr S FRHT R 4K
B HEA mEEZeR ME HRR RS BUE HEY Bl mists fEE
1 ANIMAL NUTRITION 951 15 -0.49  1.612 2 0.65 51.9 2 6.52 0.81 0.25
2 JOURNAL OF ANIMAL SCIENCE 1123 13 -0.40  1.403 4 0. 44 46.8 4 6.48 0.81  0.08
AND BIOTECHNOLOGY
3 ElEb 627 19 -0.66  0.660 16 -0.32 34.3 13 7.19  0.43  0.25
4 Bk 1522 9 -0.19  0.670 15 -0.31 41.7 8 16.05 0.90  0.52
5 ErEFRAm 7671 1 3.11 1.990 1 1.04 78.4 1 16.33  1.00  0.82
6  RELEBHR 1158 12 -0.38  0.643 17 -0.34 34.6 12 8.90 0.95 0.54
7 AWM 215 21 -0.88  0.510 20 -0.48 26.6 19 371 0.71  0.53
8 M HEE LI 807 16 -0.57  0.618 19 -0.37 28.3 18 7. 81 0.57  0.22
9 kTl 2 549 6 0.36 1.529 3 0.57 45.6 5 11.00  0.90  0.73
10 Tk 3 500 3 0.87 1.202 6 0.23 32.2 16 13.43  0.95 0.70
11 FHREEAR 2563 5 0.37 1. 060 8 0.09 44.1 7 12.14  0.95  0.59
12 BHR5EE 1 484 11 -0.21 0.730 14 -0.25 39.1 9 9.48 0.8  0.57
13 FHPCHEER 797 17 -0.57  0.620 18 -0.37 36.8 11 8.14 0.8  0.47
14 T EBYE G 648 18 -0.65  0.821 11 -0.16 24.7 20 533  0.76  0.56
15 HEEE 1 966 7 0.05 0.911 10 -0.07 33.6 15 7.71  0.95  0.56
16 hiE&ZE 572 20 -0.69  0.462 21 -0.53 23.6 21 7.95  0.76  0.25
17 hEEERY 1102 14 -0.41  0.772 12 -0.21 33.8 14 8.05 0.8  0.57
18 EE B 1 808 8 -0.03  0.761 13 -0.22 37.4 10 11.38  0.95  0.56
19 hEFHREE 3121 4 0.67 1. 004 9 0.03 45.3 6 1529 0.95  0.65
20 hEFHIE 3551 2 0.90 1.189 7 0.22 47. 4 3 12295 1.00  0.63
21 P E T B A 1484 10 -0.21 1.338 5 0.37 31.0 17 6.52  0.81  0.47
21 Tl TS24 1 868 0.976

T Mok A EREEEORE R (2024 SRR EBHEH IS HERE (Bohi) AARYE) .

23





