P A AR50 R BRUTE A BB IR BRI 2403 1) 2 e B AL

MRHE - BB e, Tne THA HER (LHERRAEAER, BERF 830011;2. 3 &
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W B B AR ARG (HBF)sF X JAF WA 7 MR AT 545 69 3% vl Ut EAUH . 7% K R AL 5 B8 41 (con-
trol 28) K27 28 (model 28) | A% 3 A28 (UDCA ) 28 (MM % #8 , 60 mg/kg) A= HBE 4% . 7P | & 7] ¥ 28 (HBF-L \HBF-M .HBF-H £1,0.4 ,
0.8.1.6 g/kg), 6 R, &HMMRAEREFME L& 1K,%E4: 7 d;control 247 model 28k R § FhfK, FFH 55X, B
control ZL5h, 4 &0 K R 3 LR E B a-FF AR 2 B b 7k (100 mg/kg) AL, 3B 48 h G el K R i P AT 2 4k 45 47
(R ARBR R AR AT BILEREE SIetiR Sled HEfeind) 43/ 840 35 AR =85 (MDA ) . At H ik
(GSH) \# R ALY B ACEE KT WL AT LA LR PG 5 T AL e MUAT 28 228 K g A8 % B F [P 2R 50 B F o (TNF-o) F & a0 I~ 1B
(IL-1B) 1A= = R fis X 24k (FXR) 15 5 i #4648 % B F [FXR 7 R = RARAFAS 2 AR (SHP) | % 257t 25 % & 2(MRP2) i 2k v th 4%
2% G (BSEP) 44 B -1 i 1 2 SR A2 B8 3 4532 % & (NTCP) (A LI B T 4532 % Ak 2(OATP2) A= 2 [ 5% To AL B (CYPTAL)]
mRNA, VA% FXR 43 % il %48 X & & (FXR .MRP2 .BSEP NTCP) #=#% Il -F kB p65(NF-kB p65)%& & 69 £ X WL, &R 5 model
20 638, HBF-H 28 X R o 7 o L3 BT 2 46 48 4748 A= MDA K-F T 2848 F ik K s 48 % B -F mRNA .CYP7A1 mRNA #) & & K
B YA NF-kB p65 %& @ #9485t £ ik 53 B F BAK, f i F GSH R -F Ao fF 2842 F FXR .SHP \MRP2 ,BSEP NTCP ,OATP2 mRNA #
F A KT A B FXR .MRP2 BSEP NTCP % & #9483+ & ik &35 2 FH % (P<0.05 3 P<0.01) , AT 28 2 5% ¥ 2 % ) 247 4% ; HBF-L
20 HBF-M 41 \UDCA 28 X &35 R A 3 5 45 47 B % 1% 45 (P<0.05 3 P<<0.01) ., £5i® HBF 7T FFB X R W A2t AR AT 4 45 , st
AR T A 5 80 FXRAZ 538 36 8 38 K0 Am BAL RIS

KB PITA AR AT A AT B4 5 BB X AT 5B R K R RAL

Effects and mechanism of Hugan buzure formula on intrahepatic cholestatic liver injury in rats

Ayiziba- Tuerhong', YANG Jianhua®, WANG Xiaomei', WANG Xinling', HU Junping' (1. College of Pharmacy,
Xinjiang Medical University, Urumgqi 830011, China; 2. Dept. of Pharmacy, the First Affiliated Hospital of
Xinjiang Medical University, Urumgi 830011, China)

ABSTRACT OBJECTIVE To study the effects of Hugan buzure formula (HBF) on intrahepatic cholestatic liver injury in rats
and its potential mechanism. METHODS Rats were randomly divided into control group, model group, ursodeoxycholic acid
(UDCA) group (positive control, 60 mg/kg ) and HBF low-dose, middle-dose and high-dose groups (HBF-L, HBF-M, HBF-H
groups, 0.4, 0.8, 1.6 g/kg ), with 6 rats in each group. The rats in each drug group were given the corresponding drug solution
intragastrically, once a day, for 7 consecutive days. The rats in the control group and the model group were given equal volumes of
water intragastrically. On the 5th day, except for the control group, the rats in other groups were single intragastrically administered
with alpha-naphthyl isothiocyanate olive oil solution (100 mg/kg) to establish the model. After 48 h of modeling, the contents of
liver function indexes (aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, total bile acid, total bilirubin,
direct bilirubin) and oxidative stress indexes [malondialdehyde (MDA), glutathione (GSH), superoxide dismutase] in serum of
rats were detected; the pathological changes of liver tissue were observed. The mRNA expressions of inflammation-related factors
[tumor necrosis factor-a (TNF-a) , interleukin-1B (IL-18)] and farnesoid X receptor (FXR) signaling pathway-related factors
[FXR, small heterodimer partner (SHP), multidrug resistance protein 2 (MRP2), bile salt export pump (BSEP), Na'-taurocholate
cotransporting polypeptide (NTCP), organic anion-transporting polypeptide 2 (OATP2) and cholesterol 7a-hydroxylase

(CYP7A1)], the expressions of FXR signaling pathway-

ARSI F5 A AP EVIITH (No.81860745) ; Bt b related proteins (FXR, MRP2, BSEP, NTCP) and nuclear
BER 25 A BHIFEIHT I H (No.CXCY2022039)

* E—EE Wi, WDy A E T IR VR BB . E-
mail: 1595527349@qq.com

HABIEEE BT AR S . BFIY T I - TS a2 liver function indexes and the level of MDA in serum, the
YIgEIEHEZFH . E-mail: hjp-yft@163.com mRNA expressions of the above inflammation-related factors

factor- kB p65 (NF- kB p65) in liver tissue were detected.
RESULTS Compared with the model group, the contents of
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and CYP7A1, and the relative expression of NF-kB p65 in liver tissue were significantly decreased; the levels of GSH in serum,
the mRNA expressions of FXR, SHP, MRP2, BSEP, NTCP and OATP2, and the relative expressions of FXR, MRP2, BSEP and

NTCP in liver tissue were significantly increased (P<<0.05 or P<<0.01); the pathological changes of liver tissue were significantly

improved. Only some indexes in HBF-L group, HBF-M group and UDCA group were significantly reversed (P<<0.05 or P<<0.01).

CONCLUSIONS HBF can prevent intrahepatic cholestatic liver injury in rats, and the effects may be related to the activation of

FXR signaling pathway and the reduction of inflammation and oxidative stress.

KEYWORDS Hugan buzure formula; intrahepatic cholestatic liver injury; farnesoid X receptor signaling pathway; inflammatory

reaction; oxidative stress

JIE A AR 22 TR B o i DL %) R A g B
VER— R BEAT VRIS | 200 5 - AIB A A IR A4S A5 BE
S 20 A5 W R T 22 i OB i b A O, R B
FA TR BT R AG AR TR IR [ BN AB LT 3R 55 ) 7E i
JUE A sk B R, DT 35 S AR A, e 2 | R IR A 5 T
LYl EAFAEALY . WHO it 5udls o, i Akt v
N ONEE YN VA AW S E RO B2 5 NG S 7yt
HE ME— AT EIGT ke A T B Aok
2RI IR AR VR IR (A 225 , IR e BE 24357 IR
THRER BT R APPSR 45 52 20 PO o

P AR L (Hugan buzure formula, HBF ) &4 AT
PG 2 — A ER A O 3RR 7T
AR N 22 TOREGM L, A #has IS
ORI FIIB FK AP, T imRiG T 248k LAY
98 CEECEE 58 BB IR A A8 IRAE 58 A IR
Ry 350 A 4P A A AR . A BRASTZE iy D) if 5 3
W1, HBF X DU H e i i A JH SR IR 20 B 1 R0 K B
PRI 2 Ak Y B R eics T o EHE
B EARANBRRTT IR FRAE I AN TG . A SCRHGE , 1%
O B G MR SR R AT E 5 Tk JE R X A2 AR
(farnesoid X receptor, FXR) 5 518 #& % IH 7T I AU
RAFVCEE ™, B4 0 T B B ) SR TR
AR AUURL A Ao 98 4 12 3 B T s BRI
FU, AN  FXR SZ TSN IE R 5 it 400 ) S0
ik IR AR R AR IR FR A 4
J7 T & ¥4 B B R AR T B AR O IR A2
&7 & BT IEHIR B B sy A T R A ST,
ASCHFSE T HBF %K B A BB IR BRI 5 05 (%) 52 i
FE N FXR A5 S 3d # A BERAR DT 7 HISAERLH], B 75N
HHIRIZIT B R PR P2 A
1 #

L1 FENEF

S B S A Multiskan GO YRR Y (36
Thermo Fisher Scientific 2 ) ) . Eclipse Ni-U %! & fi{ 5%
( H 7% Nikon 23 7 ) . QuantStudio™ 6 Flex I 5 i} 2 S /8
i R A W AE 2 W (PCR) fY (5 [F Life Technologies 24
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F]) \FluorChem E 0723 it R 4 H sh 14 5 ¥r R 8¢
(& H ProteinSimple A 7] ) &5,
1.2 FEHAmSAA

SR (415 1JZ-YP-200527) | 3§ 5 (41t 5 J)Z-
YP-191209) | [ FF AR Kz (41t5- HXGP-YP-210115) )1 [
R LA R ] TSR (L5 Z230142203) 3
T (3t 5- G30131002) 04 [ B S 26 57K FIA X 4R 2K
B5 BE B, /Nl (415 XHX-YP-170803) (#2221 (4t 5
150701) 30 [ B s AT vh 250k R A B2 |, LA_E 2541
ZoRTIR R RIS 2 2 TR PR S E By L

a - 5 i 5 R Z8 I8 (alpha-naphthyl isothiocyanate,
ANIT) X 8 i (475 551-06-4, 40 i 98% ) W4 14 | 22 72
MRAACEH L B AR A FR 2 7 5 B8 22 4 IR 2 (ursodeoxycho-
lic acid, UDCA ) it # ( B4 XJ B, 6% 55 L20237A, BLA%
250 mg) W4 4 % [ Losan Pharma 2\ 1) ; K4 %R 5% 2 1
(aspartate aminotransferase, AST) | N & 2 % 2 i (ala-
nine aminotransferase, ALT) | §if {4 % % [# (alkaline phos-
phatase, ALP) . & JH 71 i (total bile acid, TBA) | &L JHZT
% (total bilirubin, TBIL) | B #% 1 £1. % (direct bilirubin,
DBIL) . Bt H BK (glutathione, GSH) | 8 %8 1k 91 15 AL [ifg
(superoxide dismutase, SOD) . N ¥ (malondialdehyde,
MDA ) £ I 12 75 & (#1573 %1 29 20210708, 20210708 |
20210708, 20210707, 20210709, 20210618, 20210709,
20210708,20210709) 0 [ e U AR T RERIESE T 5
SIANE-PHL (HE) B2 613200 (it 5 G1003) il 1 I 3R 4
IRA IR AT BRZA 7 5 S steialml 1 4] & (L5
435k AL50946A AL51019A) 404 F H 4K Takara /A 7l 5
AR FXR HUIR BRI A AL Pl (HRP) AR 2 Y SF4T0 B
IgG — Pt (5254524 25055-1-AP, SA00001-1) ¥y H
I8 AW HARAT FR S 7] 5 SR IR IEER S 1 R e s A 1
(bile salt export pump, BSEP) . £ 241 2 5 H 2 (multi-
drug resistance protein 2, MRP2) A A FL U5 B- 145 5 11
(B-tubulin) A (45543514 AF7593 \DF3873 ,AF7018)
Y0 26 [ Affinity 23w 5 SLIE SR B 1R 2 i IE R
A 3275 [ (Na'-taurocholate cotransporting polypeptide,
NTCP) ik (155 YT5372) 1) F J5 M 2 il A= P H AR A7 B
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8 A AR A% R F- kB p65 (nuclear factor kappa B p65,
NF-«kB p65) & HRP FRic 0% [gG P (1R 54
2R 8242T . 7074S ) 41 [ 52 [F] Cell Signaling Technology
/NG

SPF M1k Wistar K5, /45 (200 £ 20) g, 4 [ s
e bR 22 S Bl Wy ot SE S W A VR AT IE S R
SCXK ()2018-0002, it K BRI 5 T 32 45 355 (R
B 23~24 °C , FHRE JE 50%~60% , )t 1R/ 155 75 24 12
h) 35 N PSR 1R R IR S 4RS00 . ARSI T R AT
SRR 225 — B I e SE B s e B 2 B 254tk vfE 41t
TS N TACUC-20180222-62.,
2 FHik
2.1 HBFZRMFIF

Z: R HBF J5 7 20 0, FRBUT SRR B T TR A AR
%212 g, TR BHEM INE A5 106 g, #2253 g,
M IR K BT 3, &S] 43 502 2.1.5..1 h
BT 3URRTHE AR B T E 233.2 g, 1958 23.16%
SRETHT , FHOK Vi, i USRIV B2 ) HBF 2459, 45 H o
22 HA BRHESEE

B ERBERL A %6 AR 2H (control 2H ) 551 ZH (model
ZH) \UDCA 41 (B IE , 60 mg/kg) Il HBF A .+, &5 7l
+5 41 [HBF-L .HBF-M .HBF-H#,0.4.0.8.1.6 g/kg (4%/F
2 AT, B4 6 H . UDCA (5] i 2 % 4 56 Sk
W E s HBF I PRk 18 g/d, Hr83i45 K B ) o
0.8 g/kg, B LA Ry FEARASHAIE 5 30 4t 43 501 0.4, 1.6
g/kgo A 2L R B RHE B A 25U 1Ak, 741 T d;
control 21 Fl model 21 K FE B SR FUK . T K FRAERE
BERTIASEARAL K 12 h SEEG5E 5K, B control ZH K FRE
B A RBI A 1, LA 45 41 K BRI B 1 ANIT K
M 7 T (100 mg/kg) 8 37 P BE 9 9 BELPE BT 468 47
B
2.3 AREBRRIE

S I, R R AE A AR B SE TG B, DL R
o R RCR A S AR BRI AR L
24 RARESLE

SEHER T RA R 25 (B ANIT 3545 48 h) 5, R A
BT T8 3= s kB, L 3 000 r/min 250> 10 min, Y4
IR, T—80 °C T RAE T I £ A Fe bn el
B, A HEAS 2H K B B — o I AU e 7 4% 2 KW
B, T AL 8U B 2SR s AR P 2L BV AE T
WA, T —80 °C T 47, H FAH & 11 S mRNA (¥
LRIl

TEZED; 2023455 34 55 161

2.5 KERMEENHIBIRET

B —80 °C R RAE R MIF AR i , FoAH DGR & ]
FEAE , AR AR ARSI 45 20 K BRIl i rh 2 B 45 (AST
ALT.ALP.TBA . DBIL. TBIL) 7 i #l % 1k I i 5 4%
(MDA .GSH .SOD) /K-
2.6 KRIFALRFRERENE

HUE 52 T 4% 22 5 R B I 4L 1, K, H80
AW ) (JEEE 4~5 um) , S HE )5, & T
e N SRS AR UL s B 5725 1k
27 KRAFELGREMFXRESEREXETF
mRNA R iE

K FH S 22 i PCRIEHEATRIN . HL—80 °CF A7
[ T2 258 B, FH Trizol 3577 $2 HUE RNA (50 mg) -5
HRU % 5% 0 cDNA; LU L& cDNA S5, #E17 PCR 4™
o RO FR (20 pL) 45 0E 514 0.8 uL, TB
Green Premix Ex Taq(2X )10 uL,ROX Reference Dye 2
(50%)0.4 uL,cDNA iR 2 pL, KK 6 uL, SR
295 °C AR 1 30 5595 °CAEPE 5 s, 60 °Cil & 30 s,
72 °CIEAH 30 s, L A0 ANIFEIA . LA H T - 3- B 1 i <L
(GAPDH) NN, F ] 27495445 4 K RUIT 2 4L
RIEAH IR F [ IR FE R T o (tumor necrosis factor-a,
TNE-o) . 1 40 i1 £ % 1B (interleukin-1B, IL-1B)]F1 FXR
&5 A JE R [FXR NS IE  RAREAR Z K (small
heterodimer partner, SHP) .NTCP A LB & 141z Z ik
2 (organic anion-transporting polypeptide 2, OATP2) |
BSEP .MRP2 . fIH[E[iE 7 2461 (cholesterol 7a-hydroxy-
lase, CYP7TA1)ImRNA [ 325 K-, 453 LA control 414
ZIATIH— b3, 51 i A TAEY) TR (i) I
WA RAFI B B ST B K EE R 1

®1 PCRYHESIMFINRF=YKE

R SIEFA(5—3") P fop
INF 4 GACTGGCGTGTTCATCCG 180
i TCTGAGCATCGTAGTTGTTGG
I-1 |4 TGATGACGACCTGCTAGTGTG 124
Fii#: TCCATTGAGGTGGAGAGCTT
FXR Fi#: AACCCCGATGTTTAGTTTCT 129
i TCCACTGCCTCTCTATCCTT
SHP [4##:CTCGGTTTGCATACAGTGTTTGC 75
Fii#: GCATATTGGCCTGGAGGTTTT
NICP Fi#:CCACTTTICTTCTTTCCTCTCCTCT 14
i GGTCCTTTGGAGGCTTGATTT
OATP? [1if: TGTGATGACCGTTGATAATTTTCCA 81
N TICTCCACATATAGTTGGTGCTGAA

BSEP . TGGTTTCAAGGCAATGTTAGG 9
T TGGGAAGCATCTGTAGCAAG

MRP? i TIGGTCGTCTTCTGTTCC 150
i AATGTTGGTCTCTGCTTCTG

CYP7Al i#:CACTTGTTCAAGACCGCACA 189
Ui TGCTTGAGATGCCCAGAGAA

GAPDH 4##:GTGCCAGCCTCGTCTCATAG 9%

Fii#: GAACTTGCCGTGGGTAGAGT
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2.8 KEAFELA D FXRIESEKIEXEBNF-«B
p65 /A FRIXK
K F Western blot i A 7RI . HL—80 °C N RAF 1)
SR 2L G, 2224 BFES (RS, LA 12 000 r/min &0
10 min, JBCE V5V, DU 2 VA B2 I 2 A M 5 BUAE PR 2
IR A e, 28 FLUK G B S I R in A FXR
MRP2 . BSEP NTCP 3-tubulin 1 NF-«kB p65 — T (#i B
FEA12351 24 1:4 000,1:1 000,1:1 000, 1:1 000,1:5 000,
1:1000), T4 °CFWEE R0 s AR =5t (5 B LL 11
1:2000), FER FWE | h; D2 kobik o, diH 4
H 8 ST RS . L B-tubulin N2 15 H
EHSNSE AR AR, LR B BE A B4
POESuy
29 HitFEFH*
K SPSS 25 FAF X R R FE AT et o M o B dE LA
x £ Fon, Z 4 LR B R R Oy 25 50 A, 2L TR P
FeBER I LSD-e 4545 o 46496 7K 1 e =0.05,,
3 H#R
3.1 HBF 3t KR—Ag 4R A2
TERLET, 25 41K B AR & 3 R 6 B RS
ARG IE S o WS, 5 control 41 e A%, Higx 454l
RIS R BN IRV R B2 1005 sl /b | Rz BRI R 55
model 2 HL3sE, £5 25 W 2K R ks A BEAR L 38—
TR R . AR RIARIT,
3.2 HBF XX R % H AT Ih sE e AR A0 &0
5 control 41 %5 , model 41 K BRI Y& A AST . ALT .
ALP.TBA .DBIL.TBIL & & 8 # Tt/ (P<0.01), 5
model 1 35, HBF-H 41 K Bl R HE 438 i 2 PRI (P<
0.051% P<<0.01) ,1fif HBF-L 41 \HBF-M 41 \UDCA 21 K i,
¥y HA RS- 46 bR b 3 B AR (P<<0.05 8¢ P<<0.01) . 4523
W2,
x2 HBF X KR IME DA EME (xts,
n=6)
QB ASTI(UL)  ALT/UL)  ALPAUL)  TBA/(umol/L) DBIL/(umol/L) TBIL/pmollL)
control 41 42.12£5.61 3328585 1678916066  13.70£3.97 0842006 057020
model4l 5895595 108.06+163 77637+11852* 3152011639 2943937 61901797
UDCAZL 3859+9.53° 10780790 536.58+90.79° 276.6612259" 21.73+6.76  60.64%11.43
HBFR-LAL 71114743 1066011955 619.04£11793° 295.18+1290  248813.04  63.06% 1115
HBE-M#1 58451070 1064912467 54678 +5339" 2726212622 1888589 5117827
HBF-HAL 47941396 88.83+6.71° 505551127520 2298634318 1640£4.68° 4351+ 11.80°
a: 5 control 4 L, P<<0.01;b: 5 model 41 [L %58, P<<0.01;¢: 5
modelH LA, P<<0.05,

3.3 HBF 3t KR MiE &4 M e iR e 20

5 control 4 FL#5 , model £H K LML 7 F MDA /K- 5
T+, GSH. SOD 7K ¥ i 3 [ AIX (P<<0.05 1 P<
0.01) . 5 model 4 . % , HBF-M 4 .HBF-H 41 .UDCA

+ 1946 - China Pharmacy 2023 Vol. 34 No. 16

2H K BN TS 1 MDA . GSH /K -3 I 25 306 5 (P<<0.05)
HBE-L 41 K BRI Y MDA 7K i #3565 (P<<0.05 &,
P<0.01), ZERILES,

+£3 HBF X ARIMFR AN NBIEIR

Il (x+s,

n=>06)
4 MDA/(pmollL) GSH/(pmolL) SOD/(UlmL)
control 4] 3931026 13.64£1.97 269.43£17.21
model 4] 16.87£2.29* 6.67+5.03 24749+991°
UDCA4L 13.53+1.93¢ 17.60+4.21¢ 239.36+19.33
HBF-L4L 1258 £2.69* 1062378 2424911838
HBF-M4{ 1237£2.80° 11.56 418 242,651 15.76
HBF-H 1212328 1342271 25478 £10.75

a: S control 4 4%, P<<0.01;b: 5 control 41 L #% , P<<0.05;¢: 5
model4 FL4:, P<<0.05;d: S5modeld L5, P<<0.01,

3.4 HBF Xk RIFHEDRER SN

control £ K FUH 42U B 4540 58 3% |, R 451
WA, S L HE S %%, S BRI T HLR/NE R, R L
3 model ZH K R 2H 232 45 ™ o, 40 i Rk o, rproe
P ] AT DL T 240 J kP IR BE £ B 8 1) 4% i 4 i
11 ; UDCA 2 K FRUH2H 21 b 40 i R 28 5 A Al 5 8
A VLR SR A s HBF-L 4 K B 2H SUB S 454 i i
B ABATS R 2D 2 T AN KL 1 R B8 RN 9 E 20 I IR
HBF-M 4 K BHR o A MR S 4500 56 % HEA /D i
L R AE AN A ST 40 e s HBF-H 2 K BURF-H 208
A5 control AL, A ML S 45 H LR 47783 , 5 model
204U . AR LA L,

B. model 4

A. control 2

C.UDCA 4] D. HBF-L 4]
5 v b K7L

7

E. HBF-M 41
= RAE AR
1 HBFX KRAFALARERSTUZ MM BRE
(HE#®)

TREIZGE 2023457 34 BT 16 ]



3.5 HBF 3t X RAFHELR FRIEHEXEF mRNA RIZR
=21

5 control H 32, model ZH K FRF2H 2142 98 IR -7
TNF-o . IL-1B mRNA (1) &3k 7K V-3 i 2 Ft 55 (P<<0.05
o P<<0.01), 5 model 41 H.5% , HBF-H 41 K 414!
TNF-a IL-18 mRNA (1) ik 7K -3 & 2 FE AL (P<<0.05
5 P<<0.01) , HBF-M 2 K FUHF 41 21 P {U TNF-oo mRNA
I ZEIR KO i AR (P<<0.05) . 255K 4,
4 HBF X} K R AFH LA H K GEHH K EF mRNA Ri&

HIg M (x+s,n=6)

a3l TNF-o/GAPDH IL-1B/GAPDH
control 4 112£0.65 1024021
model 41 8.1212.66" 157+020°
UDCA4 7531342 1181031
HBF-L4 780211 2382069
HBE-M#{ 4881234 1521052
HBF-H4 2.92+2.90¢ 0961032

a: 5 control 41 [, P<<0.01;b: 5 control 41 .4 , P<<0.05;¢: 5
model4H 4L, P<<0.05;d: Smodel4d L4, P<<0.01,

3.6 HBFX KBRAFALRPFFXRIESEEHEXEF
mRNARIEHI M

5 control #H . %% , model #H K AT 4H 21 4 FXR.,
SHP .MRP2 .BSEP .NTCP ,OATP2 mRNA 1) # 57K -
AR, CYPTAT mRNA () ik 7K F 2 TH i (P<
0.058 P<<0.01) . 5 model 4 [t 4, HBF-H 41 K f{ LA
& br 1 W3 B (P<<0.05 8 P<<0.01) , ifif HBF-L 4 .
HBF-M 4 . UDCA #H K B34 H A 38 43 45 b b 35 30 5%
(P<<0.058;P<0.01), ZEFILFES5,
#=5 HBFX ARHEALRPFXRESEBRHEXEF

mRNA RiEHIFM (x +5,n=6)

2 FXR/ SHP/ MRP2/ BSEP/ NTCP/ OATPY/  CYPTAL/
GAPDH ~ GAPDH ~ GAPDH ~ GAPDH ~ GAPDH  GAPDH  GAPDH
confrol#]  1.08+044 1014012 L11£047  1LI13£070 1004007 1144061  1.00+0.08
model]  029£0.14° 0.18£0.18 058015 0482025 024005 042£024 11072387
UDCAZ 0.54£028 049008 119£027° 135£041° 061£006° 074£046 3.07£1.19"
HBF-LA 0411025 034£028 128+032 100£048 045+026 050£021 381+1.19
HBE-MA 0531026 0521018 1461052 1414038 0494005 0621032 3714152
HBF-HZL 0.69£036" 068+008 1514042 1494043 1111023 095£045' 2404122

a: 5 control 2 L%, P<<0.01;b: 5 control 4H [t 4% , P<<0.05;c¢: 5
modelZH L4, P<<0.01;d: 5 modelH L4, P<<0.05,

3.7 HBFX KEBAFALAPFXRESEEEXEAR
NF-kB p65 & B &RIZRIF M

5 control #H . %% , model #H K LT 4H 21 FXR.,
MRP2 .BSEP NTCP & [ A X 2R iA 1) il AL, NF-
B p65 & [ 1Y A X ik 8 B TR (P<0.01) . 5
model ZH 4, HBF-H 2 K Bl F iR Fe I8 i & i % (P<
0.053 P<<0.01), 1fif HBF-L 41 . HBF-M 41 \UDCA 2 K il
B A 3 16 bk 1025 0 5% (P<<0.05 5 P<<0.01) . %5
2.6,
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NF-kB p65 - - - - - - 65 kDa

T -

MRP2 17 kDa

— -

NTer | - --w 38 kDa

A A | 0 (D.

control 21 model4] UDCA#1 HBF-L4] HBF-M#1 HBF-H#4

E2 HBFXAKRAFELABFXRESEREEXEAR
NF-kB p65 & B 3R ik &2 0n K BB ik E

%*6 HBFXAXRAFALTFXRESEEHEXEANR
NF-kB p65 EAFRIZRZM (x +5,n=6)

4150 FXR/B-ubulin ~ MRP2B-tubulin ~ BSEPjB-tubulin ~ NTCP/B-tubulin ~ NF-B p63/B-tubulin

f-tubulin

control 41 0.94£0.12 1162020 105£0.19 10320.16 0.52£0.09
model 41 0.65£0.18° 0.80£0.13* 0.66%0.10° 0.69£0.22¢ 1052007
UDCA4L 092014 0.80£0.19 0.88£0.12° 0.71£0.16 082+0.10°
HBF-L4 0.81£0.15 0.71£0.18 0.6120.11 0.71£0.00 0830.11°
HBE-M#A  105+0.11° 0.84£0.16 0.8520.14° 0.86£0.16 0.73£0.09
HBF-H 1112016 1.06£0.09° 0.99£0.20° 1.03+0.22° 0.6510.15°

a: 5 control 41 L 4%, P<<0.01; b: 5 model 41 L 4%, P<0.01;¢c: 5
model#H [bA:, P<<0.05,

4 itig

ANIT 25 FH A FF RS2 5, mT BETAR T3 o, 1
JEEBRAE JFE N & A, S B IRER™, Bk , ARF5E
K ANIT 75 S #57 K BRUIE AU B 0 40 4 180, LA
FR1F HBF [ 16 JH 71 8 B A R i fE Ll . AST.
ALT .ALP . TBA .DBIL . TBIL 2l PRI I IR FE T
PG FEAS 1375 A A FE A , ANIT 151 48 h, 17
RFEFR AT FE A, AR S R R, model 41
K LI 4 AST.ALT . ALP . TBA . DBIL . TBIL & #
835 = T control 41, FFF A 2132 450 7™ 5, m] UL -4 it kit
PEYRBE A I AE A0 MR , $2 7% ANIT SO I A T4
i KRB il 2 . 5 model 41 L4, HBF A1 UDCA
PIREAS AR B 3 e LR P REHE AR T T BE AR TR
TR b S P2 SO B A A8 4k, b HBF-H 41K B
AT LI A4 bRty 5 T model 41, IFAHZUE S con-
trol 2L AR

AR ECLE Z2 0 FF IR 99 104 26 N R Je v R 4 %
HAEH . GSH.SOD MDA JE&:iFfl A&t &k pe iy &
BIEbR . AR LR R, 5 model 41 b4, HBF-H 41
KEUFLZH MDA ZKF- 18 3 B4, GSH K- 3 7
PR 155 790 B 19 HBF 0] RLGZ i BRUIR T IR R M S 453 4
AL, BT UL, HBF % ANIT 75 5 A9 IH 31 A 1
S R BiATE
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JFAR B FAT R PSS R B B AR, 20 Ry B/ NV X
FIHENCAMU DX o A A T B 1) R S A e a A, JIELT 1R
U 12 R NTCP Fll OATP2 5% I T 2 14 = W i, 1fi IR
THR AT £ [ [ K NTCP il OATP2 (1 #3151, E Ry /1N
X 432 £ (1 1¢) BSEP Fll MRP2 REAR (i iR 7% . AHER AL
JE4 B HEE B AAE HAh , CYPTAL 2 BT RR & 1)
K HEEE , FXR A 000 25 15 5 SHP [ 3k, DA ) 4
CYPTAL TR, FXRZEFE A4 A E A %32
T2 o A TV E 3l R AV B A RS e/
20 AR R AR ) FXR FLAR", b yR i A PR 725 i
FXR 8 4281 FXR 528008 i X SZ AR i 5=
U8 — AR PT38  J0E SHP SRR 5 IR R AR S . TE0R
HARZS T NTCP A N 1A A] GBS ZUE R A S A I
D, TS B IR AR K AR BOAT R IR AR R 0 1
B IH R A4 AT fih AT A0 A AR R BT A
Az, TS Bl 29 2 W, NF-kB p65 S I 5 44 52 v
AR SRR SR PR 1, SRR IR R AT O A R R B A2 31 R
Jitt Al F TNF-ou IL-10 T, NF-kB p65 & 1192 150%
SxThE  TTHE— 25 N 58 RE S ™" HeAh A WS
W] FXR th 738 13 5 NF-kB W 345 & A il NF-«B #Y
W, DT 1S RAE S AT SR o, ) i
f9 HBF A . 35 b 9 45 0 K BURT 21 41 FXR |\ BSEP,
MRP2 . NTCP mRNA K & [ /)35 , il NF-«B p65 &
FIyZe3k , [FEHA R 178 SHP  OATP2 mRNA [3ik, T
5 CYPTAL I % [T TNF-a . IL-1p mRNA [y 3& 1k, %
W HBF A A i 1 I8 #2 FXR {5 5 1 0 580 S 1oy R
B R BRI R R AT 475

25 E i, HBF X K BUTT A BB SRR 4 1 HAT
TR, A T AT RE 28 30 FXR A5 1l B a2
SAE AL RO SR
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