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TEE . [ B AR5 B ARG IR A B 02 i S 7K I IR 2 05 (LPS) SMHE S G2 LPS 15 SR 580 R i, [ FEs ]
60 H 1 HIAMENE Ross 308 PIRS, 730 4 20, F:4H 15 2,28 (4 ( CON) FIRE AL (LPS 20 ) At X0 4 M2 S Al H MR ARG 590 42 E - R 2%
fiZH (LBA 41) ARSI SR TRRR YT R (160 mg-kg™" ) BYZERS H AR, S50 R PR ZZ AR 4 (HBA 4H) BXSTRINE SRR AE TR (250
mg-kg™) BYFERE H AR, IR 28 KX, A9FEAEE 9 h 5, CON 4LHE 6 i S A5 (R B A= 3R 7K, LPS 41 \LBA Z0 70 HBA 41HE i 13 5
LPS(1 mg-kg™' BW), LPS {EHI/E 3 h iR M H 4350 8 52 R , M RE S8 AHSCFEHR (LPS 7K B HFAEAR G LPS HE ORI S MHE
FEIR R, [S58R]CON GUATIER Z B4 PEANIIRIE . LPS 4LAFIE H B 548 P40 I 20 ELIML 3 1L-1B /K-S B 338 n (P<
0.05) , MIEFIIFAE LPS /K7 R JFNEH #5432 0K C1 FER (MRCT) FE5E R 172 BH (STAB 1/2) Rk w4 W (P<0.05) ; I
B JFEE BRI E A B9 SR TR (TBA) ¥ B 2 3 K (P<0.05) , Jf ELIF M AR ER 4 B 4 ( BSEP) (2 25Tt 25 8 1 2
(MRP2) Z 2Tt 25AA5CE H 1 (MDRI) JF X Z M o ( LXRa) T SR BESZ R ( FXR) JEH A 234 i F IR (P<0.05) , 5 1PS 4
FALE , LBA ZH M 5 P 40 B el b, I TL- 1B e i AR ( P<0.05) 5 MLy R LPS 7K JHHE MRC1 STAB1/2 3[R 3%
IR R FEREAK(P<0.05) , 5 LPS 4iAH L, HBA 41JFFNE A M 40 A= T8 2%, 3 TL-18 Yk FHE MRC1 STAB1/2 FEH 3R
K E R (P<0.05) , M5 LPS K-8 E R (P<0.05) , AL LPS 7K 338 hin ( P<0.05) , I35 AR E B P 254 A
TBA KEFIIFAE MDRI ATP 454 &5 H G2(ABCG2) FEH K FXR & H KA1 BN (P<0.05) , [453E] IR H B it
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Abstract ; [ Objectives ] This study aimed to investigate whether bile acids could promote the excretion of lipopolysaccharides( LPS)in
broiler chickens and alleviate LPS-induced inflammatory responses. [ Methods ] Sixty 1-day-old Ross 308 male broiler chickens were
divided into four groups,each consisting of 15 chickens:the control group( CON) ,and the model group (LPS)fed with basal diet,the
low-dose bile acid alleviation group( LBA)fed with a basal diet containing 160 mg-kg™" of porcine bile acid( BA) ,and the high-dose
bile acid alleviation group( HBA )fed with a basal diet containing 250 mg-kg™" of porcine bile acid. On the 28" day of the experiment,
after a 9-hour fasting period ,the CON group received intraperitoneal injection of an equivalent volume of physiological saline ,while the
LPS group, LBA group and HBA group received intraperitoneal injection of LPS(1 mg-kg™ BW). Three hours after LPS injection,
blood was drawn from the wing vein, and all chickens were slaughtered for sampling to detect inflammatory related indicator level,
LPS levels, and the expression levels of genes associated with the optake and excretion of LPS in liver. [ Results]The liver in the CON
group did not exhibit inflammatory cell infiltration. In the LPS group, the liver showed extensive inflammatory cell infiltration, and

serum IL-1B levels significantly increased (P<0.05). Additionally, serum and liver LPS levels and liver mannose receptor C1 gene
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(MRC1I) ,stabilin 1/2 gene(STAB 1/2) expression levels all significantly increased ( P<0.05). Moreover,the concentrations of total bile
acids(TBA) in serum, liver, bile, and cecal contents significantly decreased (P<0.05). The gene expression levels of liver bile salt
export pump ( BSEP) , multidrug resistance protein 2( MRP2) , multidrug resistance-associated protein 1 (MDRI) ,liver X receptor o
(LXRa) ,and farnesoid X receptor( FXR)all significantly decreased( P<0.05). Compared with the LPS group,the LBA group reduced
inflammatory cell infiltration in the liver( P<0.05) and significantly decreased in serum IL-1B concentration ( P<0.05). Furthermore,
serum and liver LPS levels,as well as the gene expression levels of liver MRCI and STABI/2,significantly decreased (P<0.05). In the
HBA group, inflammatory cell infiltration disappeared in the liver,and both serum IL-1B concentration and the gene expression levels of
liver MRCI and STABI1/2 significantly decreased(P<0.05). Serum LPS level significantly decreased( P<0.05) ,while bile LPS levels
significantly increased( P<0.05). Additionally,the concentrations of total TBA in serum,bile,and cecal contents,as well as the gene
expression levels of liver MDRI, ATP-binding cassette transporter G2(ABCG2) ,and FXR protein expression levels, all significantly
increased (P<0.05). [ Conclusions ] In summary, bile acids enhance liver uptake, synthesis, and excretion functions, improving the
efficiency of LPS excretion in broiler chickens and consequently alleviating inflammatory response.

Keywords: bile acids;broiler chicken ;inflammation response ;lipopolysaccharide ; efflux function

g Z 4 (lipopolysaccharides , LPS) 3= 22 i T4 22 FC YR, G0 AT B AV T T QB 55, B AT TN A &
BEFMENEEEONE Y FERIGAT RSP T B, B S M R LPS KT I, TS &
MLAE S INARE 55 S BOL A KA R AR RERR A FE BB R B A: 276 WU F03A 7 40 TR 1 92 0
D7 TS T 2 R, (H B 2 B A 2R T 24 AR AN BT 1 B, D R 5 22 A G Y £ 2 4 TR REOR 3, 3 )
T B TT R AT REOIT 58, AR DR Sl 4 (BRI 2B 7 1 e fe R AK

HAT, BR TPiAE 3R, 55 MR SOBUMCAE IR PSR B = A 8T B, TRIRGLINIE], 2 1B 1k K LPS 7EL
RNBURITS | R Lm0, SRR N LPS B CEEE, RSN LPS SMEM R Z R LPS
HEA BT DhBARSOR A I 2B i R 210 7R S0k K A AR A2 AR IR N A, e R 12
(stabilin 1/2,STAB 1/2) " FIH W32 4K C1( mannose receptor C1,MRC1) " 25 4k ifij 4 o il ;N LPS 7R
EEA M E AT ER T ARRNE B LA A E R HEA 8 sk st

FIE T T 2 L LA L 361 A i 0 — ZR 9 Bl A T 5 O TR AR DG 5% 18 2 1 70 Wb 2= JIE/NAEE ) KT
VER BRI MR S A/ SN IR AR = P I T S HE A 5, B LR B E " i o
22 WG s 3 55 RE A A8 AR (ursodeoxycholic acid , UDCA ) fig #E /)N BRI H LPS HEABBAEY  [alAE 308 4R
JH ( chenodeoxycholic acid, CDCA) {2 i#E/N FUA N ARZT Z AT RN RS o oAb, BE R 8 3 300G FXR 45
P AZ AR B LT Ui 0 66 R) 9 s WL A — R B AR 3, AR T R AR B, & R 30 0 AR RS i I R
(cholic acid, CA) 3E 1N T A XS FFAE 1L JE B X 324K (farnesoid X receptor, FXR) FIAHER % % (bile salt export
pump, BSEP ) Z35 /K- T A5 T-2 B 2 ARHANHEE > S SR, BRI W2 AE 75 4 i PRSI LPS SMHE S H:
B HETIEAE 2

AGREGHE ] 1 d PIXS IR0 5 A () 550 6 IRV R 1Y) H AR, 28 o ERE B — PR 3 33 LIPS, 3 3k A6 I 4% i 48
b CEVHTTBR (total bile acids, TBA) ¥ & LPS i P S H AR AR S 12 45 1 263k /K 8898 H ARG I AE Y%
PRIXS AP LPS T5 BRI DI RE , A5 52 IR XS0 7 45 SR A7 1) 38 73 T TSR

1 #E5EFE

1.1 R4 ARt

IRIEERE 60 H 1 H M Ross 308 PIRY, 1) 57 T R mt Al K2R IER S IR0 10 = N, XS REIE N 4 d
Jei  BERLAM K 4 21, B4 15 1, 25 4L (CON 4H) RIS RIAL (LPS 41 ) MR LRl H AR (35 1) (SR AR T R
ZEARZH (LBA 4H) B0 4RI M2 G 50 o % JEUTE VH R (160 myg - kg™ ) O Y F R | w25 7)o JIE 3 19 2% i 2H ( HBA
4 ) XS TR 25 R R R TR R (250 mg - kg™ ) AYEAE H AR ) LPS WA Sigma 23 #], JHIFER (EFL
fiE 96.90% , Hirp o i S8 IERR 73.2% KB EUIER 19.8% ARG AR 3.9% ) H1 1L 28 1% 5 sl 45 i A BIR 2> ) s
%, RIRWIE A HPOKFCRE, AR 18 h YRR 6 h By, 55 1 KEE A 35 C BRI 3 ¢, 5523 C,
AT 50% ~ 60% ., XIR5E 28 K, WGREEEE 9 h J5, CON 41 i v O S B BRER 7K, LPS 4 LBA
AR HBA M EST LPS(1 mg-kg™ ) "7, LPS HSE 3 h B FR KU - 4350 8 5, SR AR I 38 AT A
REYT AR S A T e b B BCH A 1 03 38 A AR R A TN #E A T LPS TS PERI
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Table 1 Ingredients and nutrient composition of the diets for broiler chickens

i H Ttems CON LPS LBA HBA
TR AL Feed composition
EK/% Maize 57.80 57.80 57.80 57.80
K H1/% Soybean meal 34.60 34.60 34.60 34.60
KE i/ % Soya bean Oil 3.00 3.00 3.00 3.00
FIKA /% Limestone 1.30 1.30 1.30 1.30
WlR 4%/ % Dicalcium phosphate 1.60 1.60 1.60 1.60
SAk#1/% Sodium chloride 0.40 0.40 0.40 0.40
DL-EHR/ % DL-Met 0.20 0.20 0.20 0.20
L-#E R/ % L-Lys 0.10 0.10 0.10 0.10
WREL % Premix? 1.0 1.0 1.0 1.0
JRAR/ (mg-kg™") Bile acids 0 0 160 250
B 377K Level of nutrients

fRIHE/ (MJ kg™ ) Metabolic energy 12.33 12.33 12.33 12.33
HEH/% CP 20.70 20.70 20.70 20.70
¥5/% Ca 1.00 1.00 1.00 1.00
H %W/ % Available P 0.44 0.44 0.44 0.44
JSHER/ % Total Lys 1.20 1.20 1.20 1.20
SRR/ % Total Met 0.50 0.50 0.50 0.50
MEER+F M E R/ % Total Met+Cys 0.84 0.84 0.84 0.84
TE:1) CON: X BRZH ; LPS : LPS BERIA s LBA AR/KFIHTTAR (160 mg-kg™ ) 2 ; HBA : /K PR (250 mg-kg™') Zeffddl; TR, 2) T

SRR A LR TR RS A 4E2E K A 8 000 TU, 4E4: % Dy 2 500 TU, 42L& K, 2.65 mg, 4i/E &K B, 2.00 mg, 484 % B, 6.00 mg, 4L %
By, 0.025 mg, 462453 E 30 [U, 4% 0.032 5 mg, 2R 12 mg, MR 50.00 mg, i 8.00 mg,%¥ 75.00 mg, 2k 80.00 mg, % 100.00 mg, i 0.15
mg, il 0.35 mg,
Note:1) CON:The control group; LPS:the model group;LBA :The low-dose bile acid( 160 mg-kg™") alleviation group; HBA group: The high-dose
bile acid (250 mg-kg™" ) alleviation group; The same below. 2) Each kilogram of feed contains the following premix ingredients : vitamin A 8 000
U, vitamin D5 2 500 IU, vitamin K; 2.65 mg,vitamin B, 2.00 mg,vitamin B, 6.00 mg, vitamin B, 0.025 mg,vitamin E 30 IU,biotin 0.032 5
mg, pantothenic acid 12 mg,niacin 50.00 mg, copper 8.00 mg,zinc 75.00 mg,iron 80.00 mg, manganese 100.00 mg, selenium 0.15 mg,iodine
0.35 mg.

1.2 f5HRE

1.2.1 AEBFENE  BCRER Z R E 30 min,3 500 r-min~ B0 10 min, B IME , 280K 27 ]
FEIBUIF AN I N 2290 TBA LS IE [ 5 (CHOL) AR 35 & B B 5 (77 e S e AR WU B B A A3 BR 24
1) FH 4 A 3h A Ak AT 10 ( Hitachi, H ) Ml TBA Al CHOL ¥ ¥

1.2.2 LPSKFME Z:MRSCHR[ 28 | e A7 JFHEAE Sl B TC N B 348 AR IO, 28 50 3 B 0 35 311
ARG AW R ZIRSCHR 29 T EAT I IRt B Ao A R 28, ol 9 B 2R A 23 &
(2112 1t0) A= R B A BR A W) ) s B A I b3 B Tk BRI LY LPS 7K

1.2.3 IL-1B /K FEME PO A7 T -80 °C i FFIERE it A SR IBOHY , 2850 JE AN B 0 25 b BRER 19 de 24K
o EIEW, NS A A 2R 1B (TL-1B) i IBC S 8 73 M i) & (V25 B Sl AT RN W) ) A il v 1L-18
KF,

124 FFREEEREEME T — M GIIFRERE 5 A TIAL 5 0y, 400 % TRERR 52 24 b JEAT I
K AR A SEA B DT R R S pm, 8 IR AKE R 21 4% 4 ( Hematoxylin and Eosin staining,
HE) , & T2 B (Olympus—BX53, HA) FA%L,

1.2.5 RNA 2EUAISER S EE ST (RT-qPCR) i ] TRIzol 10 F2HUIFEEL RNA, B RNA S 4% ¢
4 ¢DNA, ¢DNA FiBE )5l FH PerfectStart Green qPCR SuperMix 7E QuantStudio 6 Flex ¥ Real-Time PCR &
GEE TR, SIWE RILEE 2, BRI B ERE YR R A R A A (M) o PPIAYEN SR,
SR 2785 ) v B B PR A AR R R KT

1.2.6 FEHEEZENIZSH7(Western blot) (i RIPA @R BUTNESE 17, AW B R E YR A
H A ] Pierce BCA BF &0l 85 H Bk, #% BPTIR UL B 51T Western blot Kzl , HiH [B-actin 1E
KNS TR — P AR S AR MR A IR A R, LARE 5 22 AR BRAA 7 15 1Y -5t e
IgG-HRP (1:100 000 %) 1105 —Ht., A A LR LA RHEA R A, ] VersaDoc 4000MP %
4t (Bio-Rad) Hah 5, Western blot 257 ffi F Quantity One 3% {4 ( Bio-Rad) #4743,
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Table 2 Nucleotide sequences of primers
H By FE A GIE/psis il GenBank & 585 JrBER /N bp
Target gene Primer pairs sequences(5'—3") GenBank accession No. PCR product
TNF-a CTGAGGCATTTGGAAGCAGC/GACAGGGTAGGGGTGAGGAT NM_204267.2 208
HO-1 AAACTTCGCAGCCACACAAC/GACCAGCTTGAACTCGTGGA NM_205344.2 155
Nrf2 GCGCAGTAAAGAAGGAAGAGC/TTGAAACAGGCACTGCAGGA NM_001396902.1 167
GST AGGAAACCACGCCTAGAGGA/TTTCATCCAGTGTACCGCCT NM_001001777.2 213
STABI ACGCATGTCTGTGTGTTTGC/TCCCGGTATCAAATCCCCCT XM_046900195.1 161
STAB2 AGGGGCCCACCCTTGTATTA/AGGGGCCCACCCTTGTATTA XM_040658260.1 134
MRC1 TCACAAGCGCTGTGTTTTGG/TGCATTCCCATCGCTGAAGT NM_001319007.2 215
CYP7A1 CCGTGCAGGACTGGGTATTT/AAACCCACTGTGTGCTGCTA NM_001001753.2 266
CYP27A1 TCAGGACTTTCGTCTGGCTC/CCAGATGGGGCCATAGATGC XM_422056.8 92
BSEP TGGAATAGAGCGTGGCTTTT/CATTGGCAGTCATCTCAGGA XM_015289699 113
MRP2 TCTGCTTGTGCAGAGACTCG/TACATCCACGATGGGGTCCT XM_015288821 188
MDRI TGTACCAATCATTGCAGTGGC/ATAGGCTCCAAAGCGGAAACA NM_204894.2 225
ABCG2 TGCCCATCATACCTGAGGAGA/TTCCAAACCCTGCCACTCAG NM_001328490.2 295
FXR AAAAGCCTAGACTGGGCCAC/GCCAACATGCCCATTTGCTT NM_001396910.1 253
LXRa CTTCCGCTGGTACTTCCTTTC/CAGGAGGCCTTCTTCAAGGT NM_204542.3 70
RXR TCACCCCCTACGCCTTTTTC/AGGATTTGTCCTGGCAGACG NM_204536.1 255
CAR AACTTGCAGAACCCTGCCTT/ACTTGGTGGGCAGGCATTTA NM_204823.1 161
PPIA GTGACTTTACGCGCCACAAC/TTGCTCGTCTTGCCGTCTTT NM_001166326.2 268

1 TNFo: g RSEH F o JEF Tumor Necrosis o gene; HO-1: ML A A F 1 £ Heme oxygenase-1 gene; Nrf2 : %%+ E2 A F 2
F A Nuclear factor erythroid 2-related factor 2 gene; GST: Bt H K S-4% B Wik Glutathione S-transferase gene; STABI . fag R 1 J:[H
Stabilin 1 gene; STAB2 : 2% % 2 £ Stabilin 2 gene; MRCI . H #8324 C1 #£H Mannose Receptor C1 gene; CYP7AI ; B 7o— ¥ AL
FA Cholesterol 7a-hydroxylase gene; CYP27A1 . 2 [ W 27 ¥ ALHE 3L A Sterol 27-hydroxylase gene; BSEP: JHEh #hHEZE 3 A Bile acid
export pump gene ; MRP2 . LT Z L E N 2 K Multidrug resistance-associated protein 2 gene; MDRI ; LMty E i 1 K
Multidrug resistance 1 gene ;ABCG2; ATP ZEAE G R 2 RN ATP-binding cassette sub-family member 2 gene;FXR;‘Z{JE@EEL X ZARILH
Farnesoid X receptor gene;LXRa;}ﬁ: X 2K Liver X receptor gene ; RXRa: M EHZ X 21K o #£A Retinoid X receptor o gene; CAR ; 4
I 55 56 52 AR FE H] Constitutive androstane receptor gene ; PPIA ; 8 FH B A BEHEE A Peptidylprolyl isomerase A gene.

1.3 HESZITHW
B B LAY AR R (2 +SE) R, i ] SPSS 20.0 B FH 8K R 5 2243 Hrids (ANOVA) 44 24 1]
2= R E M BE)S {8 Dencun’s T2 L,

2 HRESWH

2.1 EARSRMARH BT AP A AR S R AR X ERRIZEN RN

WA 1 7R : CON ZHFIE R UL 48 PE 40 i iR . LPS £ ATFIE (/& 1-A) A K8 Rk 40 iR T (57 3k FF
) MIE TL-18 7K (& 1-B) & 38 in ( P<0.05) , A 1L-18 JEH Rk & (K 1-C) \p-P65 FHHRL &
(B 1-D) il TNF-o BRI KA (K] 1-E) BEHE M (P<0.05) , MHIE Nrf2 (B 1-F) #1 GST(E 1-G) A
238 5 i 2 N (P<0.05) 11 HO-1 FEH R iA & (B 1-H) A2 ; 5 LPS 44tk LBA 4k 48 14
Y MR S D (AN ET SR R ) | I IL-18 & B FEAIR (P<0.05) , FFAE 1L-18 JH ) 3635 5 Fl p-P65
FEARKEL BE T (P<0.05) , M HFIE TNF-a Nif2 .GST F1 HO-1 3L B2 5 AR Z 5200 3 5 LPS 41
HAEG, HBA 2 IE R PEAI IR I TE 28, I3 1L-1B /K- BN (P<0.05) , JIFIE IL-18 FEH (1 225k it i 3
TR (P<0.05) , AL p-P65S A FIRIARL(1:1 000 #ike) 22 Nk (P=0.08) , JFIE TNF-a F1 Nif2 LA
Hy IR A Z M HFRE GST 1 HO-1 FEH )ik it B F N (P<0.05) . £5 LAk, XS B FRas e
THIRGEH T LPS 75 T 1 XY SEAE R
2.2 {ARBRMAEEEYT LPS /KR HMEFIE R R EER I

WME 2 s . 5 CON 4%t kb, LPS 4Ll (& 2-A) FIFAE (& 2-B) /) LPS 7K 2 &34 ( P<0.05)
TMifE LPS /K- (& 2-C) RZ 50, MRC1 (€l 2-D) Fil STAB1/2( ¥l 2-E \F) 3K it 3 15 B . F 10 ( P<
0.05) , JFHE LBP FEN 335 & (K 2-G) A Tubulin o A ZRIA R (F 2-H) RZE0 ;5 LPS UMl kL, LBA
ZH ML FF I G LPS 7K 235 A ( P<0.05) , T AEYT LPS 7K ASZ 5200, AP MRC1 A STAB1/2 &R
Kk i E TR (P<0.05) , MAHE LBP BLPH 1255 5 Al Tubulin o F FFIER (1:1 000 #i k) AN 3Z 500
5 LPS ZHAHI , HBA 415 LPS /K- B K (P<0.05) , TFIE LPS /K52 FRE&#«(P=0.09) , MifHT
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LPS 7KV Z g i (P<0.05) , Iﬂﬁa‘ﬂ?ﬂ& MRCI STAB1/2 S35k ¥ i FEAR(P<0.05) , T fFIE LBP
R A F L= A Tubulin o B AR IEBEAZZMN

A CON LPS LBA HBA
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Fig. 1 Impact of bile acids in feed on liver morphology and expression level of gene and protein
relative to inflammation factor
A. JFIUE HE e (2060 = f T8 78 & PR 4012 1 ) Histological sections stained with HE staining( Red triangular shapes
indicate inflammatory cell infiltration ) ; B.IfL{ 11.-18 7K Serum IL-1B level ; C. JL-18 FEK &35 T1-18 mRNA expression level ;
D. p-P65 B H 5 p-P65 protein expression level ; E—H. TNF-a Nif2 GST Fl HO-1 3£ [H &1k 4 mRNA expression levels of
TNF-a,Nif2,GST and HO-1 genes.
* P<0.05, *** P<0. 001. T[] The same as follows.
2.3 AR AR EE X RE T ERFR S K R M
W& 3 f7R . 5 CON AL, LPS 2RIV (&1 3-A) JHBE( & 3-B) JHYF (K 3-C) FIE I A TBA 7K
(B 3-D) 2 REK(P<0.05) , HFIE CYP7AT JEK (& 3-E) A (&l 3-F) Fikw & CYP2741 (K 3-
G) NTCP( & 3-H) FEP YR A B35 T (P<0.05) , MLiF CHOL /K-F- (& 3-1) 8.3 T[4 (P<0.05) , Mi}iT
JIE (1 3-J) FIAEYE CHOL JK-F- (18] 3-K) 21441 (P<0.05) ;55 LPS ZHAHLI , LBA 4LAYIMIE TBA K-F 3%
M (P<0.05) , WHFIE BT FIE N 289 TBA JKF-ARZ 50, CYP7AL JE R Rk FALAZ 0, CYPTAL
HAFAE REWIN(P<0.05) , FFIE CYP27A1 Fl NTCP $£R 335 B Z 540, 13 CHOL 7K - & 2 34 in
(P<0.05) ,AFREFIARTT ) CHOL ZK-F-41 8.2 T (P<0.05) ;15 LPS 4IAH L, HBA 411 TBA /K-F- 12 54
JM(P<0.05) , JFHE TBA /KF-A3Z520  JETHHUE I N 25 1) TBA /KF- 2 2 311 (P<0.05)  IFIE CYP7AT %
Rk mARZ M, T FIE CYP7A1 BEHFRIA & (1:1 000 i) ZIG & (P=0.08) , IFHE CYP27A1 3&
PR AN SZRE N FFPE NTCP IR 3 1k B B 2 HY N (P<0.05) |, IfiL i CHOL 7K-F-AN 52 5200, B JiE 1 JE T
CHOL K- AR (P<0.05) .
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Fig.2 Effects of bile acids in feed on LPS levels and export transporter expression levels
A-C. I AFHEFIAET LPS 7K LPS levels in serum, liver and Bile;D~G. MRCI STABI .STAB2 .LBP 3£} 1A mRNA expression levels
of MRC1,STABI,STAB2 and LBP;H. Tubulin o 2%k Tubulin « protein expression level. ** P<0.01. The same below.
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WK 4 FiR . 5 CON AL, LPS ZH AT BSEP (Il 4-A) MRP2(El 4-B) 1 MDRI ( [Hl 4-C) FE N ()3
BB PR (P<0.05) ,ABCG2 FE N AR (] 4-D) A2, fFIE FXR (18] 4-E) Al LXRa (8] 4-F)
LN ki B TR (P<0.05) , L E R X 21K (retinoid X receptor, RXR) JE[F i ik (K 4-G) i 1
JI(P<0.05) , 2 1% Y 1 ¢ 5% 1A ( constitutive androgen receptor, CAR) FE K ) ik & (K 4-H) A Z 5200,
LXRa & FIRA T (K 4-1) A3Z52m  FFIE FXR R A & (K 4-)) 2 T REEH(P=0.06) ;5 LPS 414
I, LBA 4B HTFAF BSEP .MRP2 .MDRI ABCG2 .FXR Fll LXRa &M )ik A2 500, RXR KEH i ik &
i RN, FFE CAR B3R5 i % LXRa FXR ZE F3RIA T (1:1 000 B ) AN3Z 520 ; 5 LPS AH L, HBA
HIWFIE BSEP F1 MRP2 eI T8 A SZ 520 I E MDRI ABCG2 FXR F1 LXRa KPR 1) 635 815 3%
N (P<0.05) ,RXR JEH ik i i 3 F P (P<0.05) , CAR LR F A AR Z M, IXRa & HRILEAR
SRR IR FXR A RS A I (P<0.05) .

3 e

JHFRE B A2 R VG BRI N LPS 4 E 32 Bk AR, IR 2 LPS JHRH B8 2 A HE R T 3K s P 1% A wige 3
BH, PR HORR H R AR R 8 5 A A 2R G A I BE , 35 AL AT I AR BB B A5 RIS A dz | DT ARG 1)
AGHUARN LPS K, ZHEATT R M HERET R DIBE

BB B B A TAET, i H R AR R0 400 mg - kg™ JEIRIR T 1R 8 35 ARG PN B35 3 0 X8 TP AE TL-18
HI TNF-o 2 RAMERFHEI ) 540 AR 19 AHER Y B ORL 25 B AIK T T-2 3 07 5 10 JFIDE 4 1 40 i
B ERE  ASHIEST R B DA R R A A LPS S5 A B R R P A0 I RIS L TL-18 K FFAE
TNF-a ZE I p-P65 T H #A R R AR L 8.2 T, i HARZR AN 160 B8 250 mg- kg™ AHIH AR 3% A%
T R RYEAERAKE, SR, HRTARTBRBT R WL IF A 58 23 4

LPS 1R ML S AE S A7 5 I F, PR Y LPS 5 AFAE AR AR e s AR SE Y A 5% 26 W IE s 7
5 LPS B E RS T /NRUIFAE CYP7AL AT NTCP Y By 26 387K ASBIFSE o & BRI I vE B LPS (B 25 FRA%
THFE CYPTAL A NTCP JEH ik i, HAREIN 250 mg- kg™ AHYTER 3380 1 10y  JRIHF0E I N
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Fig. 3 Effects of dietary bile acids on expression level of mRNA and protein related to bile acid homeostasis

ZW) TBA 7KV, I HFIE NTCP JE K FT CYPTAL R AYRIB G N, Bk, FORRh 3 Im B 1R i % A
LPS 755 S IEL Y 2 $5 JBUFN 5 P BE 10 B, BTIDIAIE 58 3R WY HORLES N CA R CDCA 1 /)N U JIE
NTCP #2357k F-B4 | [l i -t - B — U Bl 1 75 4k FXR _EIR/NRURFIE CYP7AL kAP st X Ifi
W RERIRR LPS A7 1, 2 30 H OB 0 JIE 3 12 Sk 38 e A1 R RS I 358 R JH AR 1) LPS 7K F-, R 1)
250 mg- kg™ MR B2 MR LPS /KF- B3 IARTT LPS /KF, SR IRE T 45 R —a )

TR LPS RS2 AR R GE A V4 | R 24 HE - AFIEBRIRCAE , an STAB1/21™ F MRC1 ™ 45 s il N A%52
1 Tubulin o' JH/NE B I5HEIZ | 10 BSEP MDR17 F1 MRP21% 28w iIAF 5% 268 LPS & TNF-a | IL-1B
Ab¥R 5 REAR T BSEP MDR1V A MRP2P (93855 (EAF—42 A&, LPS XF STAB1/2 #l MRCI 5%
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THIR W T A b, AR TR B AR IR A UE T, MRCT it BV R STABT bk B! O 56 4 440
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BUARRRE SN . BLAb, 00 B 1 02 LPS 7EME N F6 38 i B ARAK . ZEARHFSE o LPS AR T 1% 4cb 3 14 4
XF Tubulin o FK 7 AE520 , SZ, JBTTRR AT RES: 5 H i) AT FEE 40 i 1252 4 1) 2 35 T AR LPS A4, IA
T AL S AE ST, EARHL A it — 2B 05T
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Fig. 4 Effects of bile acids on hepatic export transporters and transcription factors
A-H. BSEP MRP2 MDRI ABCG2 .FXR LXRa ,RXR CAR 3£ [H 335 it mRNA expression levels of BSEP . MRP2 MDRI . ABCG2 FXR.
LXRa .RXR and CAR gene;I. LXRa 247k LXRa protein expression level;J. FXR #5475 FXR protein expression level.

i RS BSEP MRP2 Fl MDR1 JER 9 2R35 5, 1 H KR FPas i 250 mg kg™ AR i 2534 i MDR1
ABCG2 L ik i, AT IBE T VR AR VR % 9% MDR1'™ R ABCG2' &3k, WA, JF Ak AR
TR A UM iE R 32— A SR I3 . ARBF58 KB LPS W R AT AR IFIE FXR Al LXRa
FabhE T 250 mg kg™ JHTTIR B EFEAL T FXR SRR, ATIATSCHE HOAR P3SN 19 IR i 25 1
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