YL 223 ( Jiangsu J.of Agr.Sci.) ,2022,38(4) :1003-1012
http: //jsnyxb.jaas.ac.cn 1003

FeRE, ST T, A IR L AR5 A T RO L B A0 S IR Rk SR SR [ ] TR A AR, 2022,
38(4) :1003-1012.
doi 1 10.3969/j.issn. 1000-4440.2022.04.017

FINE S RS R O Hh R B O B b R B A
SEE S EOEAT
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FE, AR B ERR AR E R H R A0 B A0 B L R 40 ( BRECs ) 205 RT3 R A 1Y
S, FIH qRT-PCR 45773 WS 1A MR ol bt HORR 9 7% 241988 B WO BRECs R0 R b R DL R e Sl (38 Am 1
SN, GRS 2 AN X IR ORERLREEE 50« 50) ATk Rk CRPRLEHEE Sh65 = 35) , 4% A 55 3% BRECs 6 h, R4l
WoNELE, HREW, SXIRAMLL, SR BRECs RAEN T I IL-18.1L-6 \ TNF-a [) mRNA ik & I 218
B AR RS R R 4R 98 W RE B 2 B BRECs ' CCL2 .CCL20 .CXCL2 ,CXCL8 .CXCLY 3 ) mRNA £ ik
o AR E R E R B9 0 2 9 B R AR TLR2 . TLR4 JE P mRNA ik &, B IRk B o2 Chi4 MD2 .
MyD88 K L K T U5 538 4 A R -1 2 R AH C P AL F IRAKT . TRAF6 1] mRNA £k it (R ERNE,
M R R R 48 W .35 Y8 BRECs ' PEPTI D mRNA k5 (P<0. 05) 0 PEPTI 7 figk% 1247
W R R LR AR 05 2 98 8 v 1 4 TR /N IR A AR L, 5 R R SN MR R ORS R LR I % 2 R A R
BRECs H1H i (MDA) & i Al H AL S (H,0,) & i, R0, S ALY ALl (SOD) A8 B H ki S Ak W i ( GSH-
Px) JABUAACYI T (T-AOC) &t i FAIK . DARH ] M SR R 03 2F 980 T VR RE S A2 1R B B 40 1) 98 S
BE ISR RE RIS, BEAL, IV RORS R AR B A8 B o A9 R B B GiVE

EEA. EORRL DR G RE DA RgER T

FESES, S823.9 XERPRISAD. A XEHS:  1000-4440(2022)04-1003-10

Effects of rumen fluid from dairy cows fed high concentrate diet on ex-
pression of inflammatory factors in bovine rumen epithelial cells

YAN Kang'?, MA Xiao-yu', YANG Tian-yu', JIANG Mao-cheng', ZHAN Kang', ZHAO Guo-qi'
(1.School of Animal Science and Technology, Yangzhou University, Yangzhou 225009, China; 2. Jiangsu Province General Station of Animal Husbandry,
Nanjing 210017, China)

Abstract: The purpose of this study is to explore the effects of rumen fluid from dairy cows fed high concentrate diet
(HCRL) on expression of inflammatory factors in bovine rumen epithelial cells (BRECs). The effect of HCRL on the in-
flammatory factors, chemokines and antioxidant indices in BRECs was investigated using qRT-PCR. The experiment was di-

vided into two groups: BRECs were cultured for six hours in control group (ratio of concentrate to coarse material was 50 :

50) and high concentrate group (ratio of concentrate to
Wt B #:2022-06-06

EE£TH . MK AREFEETH (31972589) 5 BRI ™ k.
HARME R BRI H (CARS36)

EZR ™ HE(1985-) 3 VLo m st N, TR0 A, R E
Wi, FEENF S Y E RS R AFSE, (E-mail) yan- TNF-oe in high concentrate group were significantly in-
kang97822@ 163.com creased. In addition, HCRL could significantly enhance

BRIEE B, (E-mail) gazhao@ yzu.edu.cn the mRNA expression levels of CCL2, CCL20, CXCI2,

coarse material was 65 : 35) with six replicates in each
group. These results showed that compared with control

group, the mRNA expression levels of IL-18, IL-6 and
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CXCLS8 and CXCL9 in BRECs, and significantly reduce the mRNA expression levels of TLR2 and TLR4, but did not signifi-
cantly change the mRNA expression levels of CD14, MD2, MyD88, IRAKI and TRAF6. Notably, the HCRL could signifi-
cantly enhance the mRNA expression level of PEPTI in BRECs. It was suggested that PEPT1 may transport the small bacte-

rial peptides into the cells, resulting in inflammatory response. Rumen fluid from dairy cows fed high concentrate diet signif-

icantly increased malondialdehyde ( MDA) content and hydrogen peroxide (H,0,) content in BRECs. However, the activi-

ties of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-PX) and total antioxidant capacity (T-AOC) were

significantly reduced. The results indicate that the HCRL can promote the inflammation response of rumen epithelial cells

and strengthen the immune response. In addition, the HCRL has a damaging effect on the rumen epithelium of dairy cows.

Key words :

Jei b R A A B AR B N
PR B A e A AR B DR LA A A
R RE H R T8 B R P R R DL A E Y
WERE E R RIIRE | 51 & R Gt RAE N,
SR AE B g B AN A PR RE Y L BRI, 56 T4 R
FERE H R W5 2988 15 RO Anfer 5 | & A3 T Bz i
(BRECs) #AE RN B 5E 85/, L, 76 =ik B
FARIRARAETT I W ) DR v A R H MR 1 00 44 978 ' VR
VIR 1 A0 5 i SN 8 43 T BILAR , AT A 2% fid
WhA9 8 b R SR AR AR

FEWR AR A R R — e HARh
IINERGRL HORL R i (] MR R R R HOAR A &
o N PR KRR T A R, S o
PP KIS 20 (LPS) ' | Bl & R G MEAR R 0E I
B, PG R A 3R B K Y
ZBE ) 24 LPS 5 BRECs L35, LPS i
PR AE N P IL-18  TNF-a L) Ko a b 1 3[4
CXCL2 .CXCL8 HJ mRNA 5" LPS 55 Toll £
ZAR 4(TLRA) 454, FTEBIFNE 31 LPS fill & 19 4 E
BN LPS i TLR4 J5, TLR4 55 40 it Jot Y
TIR S5 Fssk i3k B UM AR A Bk B
BERE 20 16 I T ( MyD88 ) Al Toll 32 {4 A1 3¢ 4 43
T TLRG 5k EAMEENG, BS 1-
RAK1 IRAK4 f48 55 FIBLTE Y, IF 5 TRAF6 J& A%
AR, BOE TR O TAKT IKK'™™) | Fe & fifi
NF-kB %55 B D 40 B 53 A% 007 22 20 i A, i 5] i
RAESRE

T M RS R HOAR S, AR B W NS A
LPS, iR &3 AN KA =K s R R
SRR A KR S e e e, AN b Bz e il
0 TR/ PO 3o 48 i 5% O e AN A )2 B
PEAN bR AN, 51 & /N b Rz g i B
HER/INIKIFS & B WA S E N, ™ F 5 M 3 A4 |

high concentrate; rumen fluid of dairy cows; rumen epithelial cells; inflammatory cytokines

e 47 T s AR R T e, A2 de KB HT o A
it 7= A R A0 B =B, W H I = BK (EMLP ) 1 AN
Ji 51 &N b B ) G g i A s v Yl i fMILP
AR/ b Rz A0 BE % E R b e 0 s DT
LN NF-xB mRNA ik, 3% K2 4 58 7,
WA, 4 B EERE Ik (MDP ) 1 Tri-DAP = JIKt3 B
BOE S T NF-kB, NIKEIZE A 1
(PEPT1 ) #5328 4 o i BE 5k — Ik MDP ##E A 21 PN, 3l
BNZE H I B 4l Caco-2 I B2 20 il IL-8 mR-
NA _EJH™' MDP RERSIRS] NOD2 521k, 5] & — &
G R AE ] R, B & 38 5 Toll #f A2 1k {5 5 il
B2 Tr-DAP iR NOD1 32 1A | i3 RIPK2 %
fit, 5 IKK WA EAEH 0% NF-xB {558 i, -
P TNF-o IL-6 323517 Tri-DAP #4{% Caco-2 #
G F I ( MAPK) |, 51 % IL-8 1 mRNA 3£
kP

A FEANIR S ] MR e A Ak F AR ) 5 298 T kT
BRECs #RAEH F ¥4 fb IH 7 R0 S Ak 48 b 19 %
DA A R HOARRI R A T W -3 B e
(1) SR AE S 7 B

1 ARSIk

1.1 RIesr At

DMEM/F12 15 % 3 iR 4 1l 3% A9 25 11
Gibco A FIHEML; HHER BIER L-H AN .
LMV TR (EDTA) (LR AR . TR . 5 TR
SRR SR i Sigma 2 B $244E ; PrimeScriptTM RT
Master Mix fll SYBR® Premix Ex TaqTM Il F§ TaKa-
Ra A Al H 4L 8 E ALY B AL G (SOD ) (A% I H ik
A ALY W (GSH-Px) TN . (MDA) | i A b &
(H,0,) JEBUEAY T (T-AOC) BRI £ e
SUHERAE Y T RIS At
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1.2 REFHE

1.2.1 4B B Ehkmpizi YibmE
sk MR 2E 0 F DMEM/F12 5¢ 48 357 3 5
FEWA-TE LR AN, B A0 A % B SR B R SR 70%
AR TR, H 0. 05% 2R [ §-0.02% EDTA JH 4k
WA E LR A, i T 37 CHEE A R R
3 min , 55 FEI0 0 40T 4R K 2 0T U V% L 40
FTEM AT FRRAR , B 00498 B 1 7 A 4 350 A
RSO I HB B Y%, 1 5 ml & 10. 00% JIA 4= 1L 75
(FBS) i DMEM/F12 58 4 5 37 B2 L Ak, e &2
3 AN TR R 25 em 35S ki 35

1.2.2 BE®RHAREE KK N 24, 5 50xt
HRZH (1E ] MR ) AR Rk (e W R R HR ) L 4
4 6 KA IR A RIS AR AL T L T HC I
PRIEIR , 100% 4= 1R A H AR TMR fa] W2 HL 3% J2 56 [ [F
PR B S BT I 4B 3R %5 25 (NRC) %
K, BR T8 00,14 1 00F121 = 0053 5 £ 45, Tl AR
AL CEFRIL S WA 1 ORI 2, A 2105 A 4] MR AH
HAR 28 d, i SRk RHH T4 & A A vkm b &
(SARA) . YtEkEH 498 H W pH {H 45.5~5.8
BF X4 R B WA TR AR . RAERTE A R A 3 h
Je , AR B R AR 8 RS 1 PR EE Y 50 ml
BB, I 4 B IE)E 5 E 50 ml T E
O 7RI X pH SIS 9% W pH (., IF
7 RICE TR TR AR, SR 5 A 1] S 00w R A A
-80 °C IR vKA .

F1 RRARK

Table 1 Diet formulations

THE(%)
JERE
Xt FE 20 R
55/ 19.4 27.0
TR 43 13.5 14.6
K& - 13.0
5 i 13.8 6.4
Vat i) 0.8 1.6
TR A4S 1.1 1.0
(25N 0.4 0.4
FHIE K 10.0 11.0
HAE T 20.0 12.0
MWk T2 20.0 12.0
WFLAF TR AR 1.0 1.0

1.00 kg WFLA TR A 10 000 1U 4k % A5 500 1U 4E4E % D3,
2000 IU 443 E,2 200 1U 442 K3, 1. 00 kg HAREH 61. 50 mg
¥ .56. 50 mg i .70. 50 mg £k . 10. 75 mg i .0. 75 mg Ml 0. 45 mg 4
F10. 50 mg i,

R2 BARERRHSSE

Table 2 Nutritional contents of diet

il %y it R 2 [
WFLEHE (Mcal/kg) 1.57 1.66
FYREE(%) 48.32 48.51
HEAEE(%) 16.24 16.21
FARI & 2 (%) 3.02 3.07
R A S (%) 30.26 23.75
PRI PRI AT A & (%) 24.08 18.02
MR 535 (% ) 5.99 4.56
55 (%) 1.16 1.15
BEE (%) 0.52 0.53
TR (%) 17.65 30.65

WAFLIRE R TR, FLAbFE B DAl S el S0 A ) 5

1.2.3 78 F & P AR LS B B M 2 W
TR R R (VEA ) W R AU 3 0 1 17
M, H2.0~3.0 ml 8 B Z:12 000 g 50> 10 min
JEE1.0 ml EWEW T 1.5 ml B0 0, 0.2 ml
20% 75 60 mmol/ L & R A 2 , 1R 51 )5 #E-20 °C
KA IR, B2 d KRR ETT12 000 ¢ B0 10
min J5 , BT 0,22 wm 7K AH BB 3 g ) B
1.0 wl FEREDEAT VFA HEETIE

1.2.4 88 Liksmpe X e B -F A B mRNA A8 xf &k
A EEGAS AT A E W E T 50 ml B0
H1,4 °C 12 000 g B0 90 min, /ORI E IG5
2 50 ml B0 T BT 4 °C 12000 g B0 90
min, WH F3%, 3 FHICET 0.22 pum JEMESEATI4 08 R
W, IR 2 N, 430 R X IR (CK) AR Rt
ZH(HCRF) , 6 fLARAFFLEE 2x10° 4> BRECs, CK 417F
FEFREEUNIN 10% 1E % 1R 45 4= 1993 15 W, HCRF 41
FESEFRHE NN 109 1R bl HARS A 8
5359 E BRECs 6 h, #RJ5,ffi FH TRIzol 125 & $2HX
AL RNA, HR#E TaKaRa S sl & 30 454 RNA
F S cDNA, Hh SO SR IONIR G A 1 pg B
RNA ﬂ]lXPrimeSCript RT Master Mix, AR 20
wl, S FE 37 °C 44 R 54T 15 min, ffiH SYBR ®

Premix Ex TaqTM 11 i | & #F 17 qRT-PCR i 53,
qRT-PCR S ¥ & & ¥ £ % 1xSYBR ®  Premix Ex
TaqT™ I1,0. 4 pmol/LAY L-¥iF . FU#514, KL & 100 ng
cDNA AR, e ZARF R 20 wl, S 3 #2.95 CHIG
AVE 30 s3RJGTE 95 °C 5 5,60 °C 30 s, #EFT 40 Mg
W, ARG S 1t A e AR R A FR
FIAI(F3), KK 3 ANEE, GAPDH NS5
R R R 272 2L
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K3 HHREEBPCRIIPEER

Table 3 Primers information for real-time quantitative PCR

=
% A (537 EHERE K
(bp)

GAPDH F :GGGTCATCATCTCTGCACCT
R:GGTCATAAGTCCCTCCACGA

NM_001034034.2 176

IL-18  F:CAGTGCCTACGCACATGTCT NM_174093.1 209
R:AGAGGAGGTGGAGAGCCTTC
IL-6 F:CACCCCAGGCAGACTACTTC NM_173923.2 129

R:TCCTTGCTGCTTTCACACTC

IL-32 F.TCAAGAGAACAGTCCCGAAACC
R:AGCGTACTTCTTGCTGTGCTTC
TNF-o  F:GCCCTCTGGTTCAGACACTC
R:AGATGAGGTAAAGCCCGTCA
IL-12 F.TCTTTTCGGGACTGTTGACC
R:AAAATCCCCCATCCAAGGTAG
p38 F:GAGATCATGCTGAACTGGAT
R:CTGGTCGATGTAGTCACTTC
TGFB F.CTGCTGTGTTCGTCAGCTCT
R:TCCAGGCTCCAGATGTAAGG

XM_005224639 71

NM_173966.3 192

NM_174355.2 224

NM_001102174.1 120

NM_001166068.1 123

CCL2  F:GCTCGCTCAGCCAGATGCAA NM_174006 171
R:GGACACTTGCTGCTGGTGACTC
CCL20  F:TTCGACTGCTGTCTCCGATA NM_174263 172

R:GCACAACTTGTTTCACCCACT

CCL28  F:GCTTCTGGAAAGAGTGACAACGT
R:AGGATGACAGCAGCCAAGTC

CXCL2 F:CCCGTGGTCAACGAACTGCGCTGC  NM_174299.3 204
R:CTAGTTTAGCATCTTATCGATGATT

CXCL3 F:CCCGTGGTCAACGAACTGCGCTGC  NM_001046513 217
R:AGTTGGTGCTGCCCTTGTTTAG

CXCLS F:TGGGCCACACTGTGAAAAT
R:TCATGGATCTTGCTTCTCAGC

CXCL9 F:ACTGGAGTTCAAGGAGTTCCAGCA NM_001113172 129
R:TCTCACAAGAAGGGCTTGGAGCAA

CXCLI4 F:AAGCTGGAAATGAAGCCAAA
R:GTTCCAGGCGTTGTACCATT

TLR-2 F.CAGGCTTCTTCTCTGTCTTGT
R:CTGTTGCCGACATAGGTGATA

TLR-4 F:GACCCTTGCGTACAGGTTGT
R:GGTCCAGCATCTTGGTTGAT

CDI4  F:CAGTATGCTGACACAATCAA
R:AGTTCCTTGAGACGAGAGTA

MD2  F:GGAGAATCGTTGGGTCTGC
R:GCTCAGAACGTATTGAAACAGGA

MyDSS F.TCATTGAGAAGAGGTGCCGT
R:TGGCTTGTACTTGATGGGGAT

IRAKI  F:CCTCAGCGACTGGACATCCT
R:GGACGTTGGAACTCTTGACATCT

TRAF6 F:AGAACAGATGCCCAATCACTATGAT NM_001034661.2 100
R:GTGATTCCTCTGCATCTTTTCATG

PEPT1 F:CAACATCATCGTGCTTATTG
R:GGTAATCTTCCTTGTCATCC

NHEI  F:GAAAGACAAGCTCAACCGGTTT
R:GGAGCGCTCACCGGCTAT

NODI  F:TCAACACTGACCCAGTGAGC
R:TGAAGTTGACCAGCTCCACC

NOD2  F:CTCCTTGATCTCGCCACAGT
R:AGCATCTTCAAAAGGCAGGG

RIPK2  F:AGAATGCATCAAGAACTGTTC
R:AGGATCCACATGACTCCTCC

NM_001101163.1 72

NM_173925.2 136

NM_001034410.2 153

NM_174197.2 140

NM_174198.6 103

NM_174008.1 122

NM_001046517.1 92

NM_001014382.2 146

NM_001040555.1 103

NM_001099378 185

NM_174833.2 67

NM_001256563.1 147

NM_001002889.1 102

NM_001034610 102

125 w487 Ekmbriaigtmn g R
Gy R 2 AL, A ) Rk BR AL (CK) s A kL4
(HCRF) ., 6 fLHu & fL#:2x10°4 BRECs, CK 4H 7E
F12 JERME SRR 109 48] ML 1E % H AR, 4 195
B, HCRF 417F F12 JEREEEFREE PRI 109% 17 1
R R RS A R TR ﬁ%ﬂﬁﬂ?ﬁ BRECs 6 h,
SR, FH A 5 1 Tl A1 T ) 23k R e 240 i, 4 B
I eN: S N T U Uﬁ*ﬁ‘uﬂl 4L P SOD . GSH-
Px MDA H,0, T-AOC fJ &,

1.2.6 it o4 FIH SPSS16.0 it 8 4FH i)
One-Way ANOVA BHGHAT R R 7 22504, &k
o 5 FH 22 i L

2 R0

2.1 fEAREER BRI 4B B £ B K KRS0

4 WoR, S5x AL L, SRR W5 208
T SR R R NR D R B L) e TR TRTR TR B it
Wl 3 m (P<0.010), R & & 48 & (P=
0.070) . S5XFHRAIAH LY, =k RHA 09 5 298 B T 1)
pH {5 T FE(P=0.005) , i B ] 1B v 45 kL H
HERT LA 0528 & A A e R T # (SARA) |

x4 ARSHENERYDGBEEELESHNZN
Table 4 Effects of high concentrate diet on ruminal fermentation

parameters of dairy cows
i H YRR EAEE fRfEzE PME
SRR NMENRDIFRIRAE (mmol /L) 72.87 102.88 625  0.001

TR Fr i (mmol/L) 48.08 51.73 302 <0.010
TRR & & (mmol/ L) 14.37 30.56 0.08  0.001
T (mmol/L) 7.9 11.70 0.18  <0.010
S TR it (mmol/L) 0.41 0.52 012 0.3%
TR & (mmol/L) 0.79 118 004 0070
SEIR i (mmol /L) 0.88 1.14 002 0310
LR/ TRIR 347 1.90 029 <0.010
pH {8 6.15 5.64 0.14  0.005

22 ARSHEBBRONFES RN ES L
B4R Ra A TE B F B B RiE R #0

i3 qRT-PCR #& IL-18 . IL-6 , TNF-a | IL-12 |
IL-32 p38B.TGF-B 1] mRNA %3k &, GAPDH VE KN
SIM, £S5 TR, SXRAM L, SRR BRECs
JAE R FIEA IL-18  TNF-o 1) mRNA 35 B 2%
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VAL IL-6 () mRNA FRik S i 2% L, R, &
SEN T IL-12 IL-32 ) mRNA Fi5 5% A B #E %
Az, SRR, EkE R p38B I TGF-B ) mR-
NA Rk A W& 21k, Ui, A kL H
FR 3 A-98 B WO] IR E BRECs 1 RAE I,

*5 ARSHMBRNDYEES G BRECs & HFEE mR-

NA 3T RIZEHFME
Table 5 Effects of rumen fluid from dairy cows fed high concen-

trate diet on mRNA level of inflammatory cytokines in bo-

vine rumen epithelial cells (BRECs)

mRNA FHXT 55

N PrifEZE P fH
Xt R4 [ELiip sl

IL-1B8 1.07 3.28 0.56 0.007
IL-6 1.05 3.46 0.59 0.007
TNF-a 1.01 1.98 0.25 0.009
IL-12 1.09 1.11 0.29 0.930
IL-32 1.06 0.85 0.14 0.170
p386 1.02 0.81 0.11 0.090
TGF-B 1.02 0.92 0.10 0.350

23 ARSHEBBARNNFESRNNSES L
B EFERERIERNZMm

M Z B AI P IRIES MRS 5 e K i
Iy AR M [ JRE % BRI PR R R HORR Y 3 498
B A AT AR AR R A T/ N, A S
BRI SRR HORUS W48 B e R e 1 7
BT 41 /D JIKAT BRECs f9J8 e | R 8 i gRT-
PCR 45 BRECs #IHG98AE I AH G R 1k PR HE A
) mRNA ik, % 6 IR, R SRR H R4 1)
o W BE % W b F BRECs ' CCL M Ay cCL2,
CCL20 ) mRNA ik, {H CCL28 ) mRNA ik &
JEREE FIH(P>0.05) . Mo, SXTIRAAHLL, m A
BHAR BRECs H' CXCL B CXCLS .CXCLY () mRNA
FkEW BE FIH (P<0.01), CXCL2 ) mRNA ik
HE FH(P<0.05) ,CXCLI4 /) mRNA A8 AR
FLI(P=0.09), Ui, 1R MmOk R H AR 2 R
BRSNS /3 CCL BT CXCL R4 fh P 75k
PRI mRNA F23h i, 8 AR ) o7 ] MR vk sk R 4
A= 19 B TR P A TR A R
24 ARSHEBBRODFES RN ES L
R4k Toll {5 SIS

QRN 32k AL HE 2 B, B 200 i 15 2 1 1%

Toll #E524K (TLR) FIHEHE A NOD Z44, Toll #5214
5 P PO TR AT SO R R E AR, TLR
A TR A5 o i A rh A T 25 7 TSR 3R 4
WAE S A% GRS, A (s BILAAR AR ol 4 9 PR 5 1
AL T, SXTIRAA L, SRR TLR2  TLR4 J
K mRNA ikt i K, TLR4 515 2 415
PR SL B 11 (AU 45 CD14 MD2 MyD88) AH E.AF .
TLR4 S5HLEAMAEAEN, 2518 F8H0 %-
1 SZ AR DG I 1) 5548 FI0 , T 5 TRAF6 TE R
Gk, SR (3R 7) R, AR SRR O D5 19
BWOF AR B F WA CDI14 . MD2 MyD88 VI K s
S TIRAKT 4 \ TRAFG6 % $2 B 35 R 9 mRNA
IR, U0 A TR M EORS R HOR % AR B e R
BRECs #iF W iJ BEAS 2 38 28 Toll # 32 (4 {55 538
I T2 38 o A5 530 B SE Ay

F6 AREREEBRAOTEES R BRECs &LEFEE mR-

NA RIZEH I
Table 6 Effects of rumen fluid from dairy cows fed high concen-
trate diet on mRNA level of chemokines in BRECs

mRNA Xtk R

K P ife 2% PA{H
X B EH [
CCL2 1.05 1.81 0.32 0.047
CCL20 1.10 6.02 1.31 0.010
CCL28 1.07 1.65 0.36 0.150
CXCL2 1.09 3.86 0.99 0.040
CXCL3 1.06 0.85 0.14 0.170
CXCL8 1.02 3.52 0.55 0.001
CXCL9 1.03 1.53 0.13 0.004
CXCL14 1.13 1.65 0.28 0.090

®7 ARSHEHBROTEES KX BRECs Toll #Z 4 ESE
B Y200
Table 7 Effects of rumen fluid from dairy cows fed high concen-

trate diet on Toll-like receptor signaling pathway in

BRECs
mRNA X K5 &
M PRt PE
X HEZH kR

CDI4 1.09 1.55 0.33 0.190
MD2 1.11 1.01 0.26 0.690
TLR2 1.02 0.67 0.14 0.040
TLR4 1.01 0.53 0.11 0.002
MyD88 1.01 0.89 0.12 0.340
IRAK1 1.05 1.20 0.29 0.630
TRAF6 1.02 1.15 0.20 0.530
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25 ARSHERARNDFEERNTN4ES L
K418 NOD/RIPK2 15 518 BB 220

PEPT1 AJ LK 40/ NIRFS iz AN, 40 B/
KRG REAZ R S R AL 45 /35 NOD 224K 5 RIPK2 #H
HAEN, S5 E AR E L K 2 A AR N
NOD ZZ AR LA A0 R /IR, S NF-kB 5% 5 A+
HAESRAE RV, NODI Hl NOD2 &5 K 4 % %
A, BRAB RN 22 [ P T 0 8 2% [ T R i 7Y
P/, NOD1T F= 2R 1) 22 G P 781 o il ™ A
AIARTE /MR, T NOD2 B RE TR 01l 25 2= [ BA 1 7 A
77 B A TR/ R BB TR 5 22 G BH 4 TR 9 e A 1Y
pE/NRR, 2R 8 Wun, 5 X B4 A Lb, ok kA
BRECs F1 PEPTI ) mRNA £k B Fi 5 (P<
0.05) ,{H NHEI ,NODI .NOD2 .RIPK2 ] mRNA %
NEIFTC R EE, UL, PEPTI1 W] g% iz 1 i 5
R NS i ) R S el R R WA N AN T
A ARAE I, (HIA T B i — 2 UE

®8 HARSHEMBRIYLESE KX BRECs NOD # FZ 4k F0
RIPK? 15 5 18 B& B 2500
Table 8 Effects of rumen fluid from dairy cows fed high concen-
trate diet on NOD-like receptor and RIPK2 signaling
pathway in BRECs

mRNA FHX} 55

A bR P {H
Xof B 4 R

PEPTI 1.09 1.99 0.40 0.04

NHEI 1.00 0.88 0.12 0.31

NODI 1.06 1.10 0.43 0.93

NOD2 1.05 0.75 0.22 0.21

RIPK2 1.04 0.84 0.41 0.21

26 ARSHEHRABRNNFESRNSES L
B4R | R R

29 Won M M RS R FORR A 4 A R 1 T LA
W @ 4  BRECs H1 MDA (H, 0, & %+, 4R, SOD |
GSH-Px T-AOC 7 il i & B AIK . 2 W 4] MR v s et
HAR X W AR08 R R R

3 17 i

N T PR, 2R LR R R HR R A
SR, KAV IR e AR R HOAR 2 S 03 A9 Sl
AL AR, B A IR W R R LR | M

F9 ARSHEMERODEESRENFES LEABRELE
KRBT
Table 9 Effects of rumen fluid from dairy cows fed high concen-

trate diet on the antioxidant index in BRECs
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