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H E BB SRRy AR TG (HBF) X K ST MR i i AT 3845 09 3% vm Bl AU . ik 45 KX AL 4 5T F8 28 (con-
trol 2 ) K27 28 (model 28) | A% 3 A 282 (UDCA ) 28 (MM 3T #8 , 60 mg/kg) A= HBE 4% . P | & #] ¥ 28 (HBF-L \HBF-M .HBF-H £1,0.4 ,
0.8.1.6 g/kg) , 6 R, SHMMRAEREFME L& 1K,%E4: 7 d;control A7 model 28k Ri# § Fhfk, FHFH5X, B
control 81, F A &40 K R34 R HE B a-F+ ALFUIE B BEHOHE i 7% (100 mg/kg) AL, 2 A4E48 hJg  #m K R e i I o) sk 45 47
(R AR R AR AT BRIt Sled Al d) 43/ 840 235 4R =8 (MDA ) . At H ik
(GSH) \# R ALY B ACEE KT LR AT LA LR BTG 5 T AL MU0 228 K g A8 % B F [P 9% 2R 50 B F o (TNF-o) F & a0 i~ 1B
(IL-1B) ] i B8 X 4k (FXR)AS 5 il 3848 56 B F[FXR D5 R = R ARAEAS 24K (SHP) | % 254825 % & 2(MRP2) = 2 4 sk R 3%
2% G (BSEP) 44 B T4 i b 2F SR A2 B8 3 4532 % & (NTCP) A LI B T 4532 % ik 2(OATP2) A= 2 B B% To AL B (CYPTAL)]
mRNA, VA% FXR 13 5 i %48 X & & (FXR .MRP2 .BSEP NTCP) #=#% i -T kB p65(NF-kB p65) & & 69 £ X WL, &R 5 model
20635, HBF-H 48 K R o 7 o L3 BT 2 46 48 4748 A= MDA K-F T 2848 F L3k K s 48 % B -F mRNA .CYP7A1 mRNA #) & & K
B A B NF-kB p65 & & #9485 F ik B39 B F BeAk, o & F GSH K -F A= AT 2842 *F FXR .SHP \MRP2 .BSEP NTCP ,OATP2 mRNA #)
F A KT A B FXR . MRP2 BSEP NTCP & & #9483+ & ik &35 2 ZH % (P<0.05 3 P<0.01) , AF 28 2% 5% ¥ 2 % A 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 T X R W Az it AR AT 4 45 , st
AE R VT A 5 8075 FXRAZ 538 34 IR 32 K0 A AL BLISOR % .

KR IR AT AT AR AT ARG 5 R R B X R AE i8R K B 5 AL

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, Urumqi 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 FR A AP IS VIITH (No.81860745) ; Bt b related proteins (FXR, MRP2, BSEP, NTCP) and nuclear
BER 25 A BHIFBIHT I H (No.CXCY2022039)

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

HABIEEE BT A S . BFIY T I - TS a2 liver function indexes and the level of MDA in serum, the
YIEIEHEZFH . 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— BRI VEIR | 200 5 - AMIB A A IR A5 A5 BE
Sl 20 A S W R O 22 i SO b A O, R B
FA TR ST CELAG AR TR IR [ BN AR LT 3R 45 ) 7E AT
JUE A sk B R, AT 35 S AR A, e 25 | R IR A T
Yl EAFAEALY . WHO it 5uds o , i Akt vh
TR B ABESS NRIE T, B T 2R 0
B E ME— AT HEIG T ke A T B Ak
2RI IR IR VR IR (A 225, IR rh B2 2436 7 IR
THRR BT R HAE FHPLHI BT 4 52 2 G o

P A AL (Hugan buzure formula, HBF ) 24 A
P 2 — A ER A O SRR 7T
AR N 22 TOREGM L, A b e S
RS R FK AP, 1T imRIiG T 248k LAY
JF98 CECE 5 BB RS 58 R4S 58 A IR0
5 350 A 4P A AL AR . A BRASTZE iy D) fF 53 3
W1, HBF X DU A i 7 i N JH SR IR 20 AR 1 R0 K B
PR 2 44k Y B R eics e T o EHE
B EARNBRRTH IR E I AN TG . A SCERHGE L 1%
O B G M A SR R 0T E 5 ik JE R X A2 R
(farnesoid X receptor, FXR) 5 518 &% IH 7T I AU
RAFVCEE ™, B4 0 T B B ) SR TR
AR AUURL T Ao 90 4 12 3 B T s R BRL %) JHE
F, AN  FXR SZRLESD I I IR 5 it 00 ) S0
ik IRV AR R AR IR FR A 4
O T R 454 BB R AR T B AR O IR A2
&7 & BT IR FR B sy A T R A ST,
ASCHFSE T HBF %K B A BB IR BRI 5 05 %) 52 i
FE N FXR A5 538 B A BERAR DT 7 HWSAERLE], B 15N
HRIZIT B R PR P2 A
1 &8
L1 FENEF

S LS A Multiskan GO YRR Y (26
Thermo Fisher Scientific 2 ) ) . Eclipse Ni-U %! & fi{ 5%
( H 7% Nikon 2\ 7 ) . QuantStudio™ 6 Flex I 5 i} 2 S 58
i R A W 4E U W (PCR) {Y (52 [F Life Technologies 24
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F]) \FluorChem E 0723 it R4 A sh 15 W1 &2 56
(3£ H ProteinSimple A A ) &5,
1.2 FEHAmSEA

3R (415 1JZ-YP-200527) | 3§ 5 1 (4it5 J)Z-
YP-191209) | [ F AR Kz (415 HXGP-YP-210115) )1 [
R LA R A ] TSR (L5 230142203) 3
T (31t5- G30131002) 24 [ B S 20 57K FIA X 4R35 2K
B5 BE B, /Nl (415 XHX-YP-170803) (#2221 (4t 5
150701) 30 [ B B A5 vh 250 R A B2 |, LA_E 2541
ZoRTIR R RIS 2 2 e R PR S E B L

a - 5 i 5 R Z8 I8 (alpha-naphthyl isothiocyanate,
ANIT) X 8 i (475 551-06-4, 40 Jif 98%) 4 1 | 1§32 72
MRAACEH L B AR A FR 2 7 5 BE 22 4 IR 2 (ursodeoxycho-
lic acid, UDCA ) it # ( B4 XJ B, 6% 55 L20237A, FLA%
250 mg) W4 4 7% [ Losan Pharma 2\ 1) ; K4 2 MR 5% 2 1
(aspartate aminotransferase, AST) | N & 2 % & i (ala-
nine aminotransferase, ALT) | §if P4 W5 % [# (alkaline phos-
phatase, ALP) . & JH {1 i (total bile acid, TBA) | & JHZT
% (total bilirubin, TBIL) | B #% 1 £1. % (direct bilirubin,
DBIL) . Bt H BK (glutathione, GSH) | # %8 1k 91 15 AL [ifg
(superoxide dismutase, SOD) . N ¥ (malondialdehyde,
MDA ) £ I 12 75 & (#5751 2 20210708, 20210708 |
20210708, 20210707, 20210709, 20210618, 20210709,
20210708,20210709) 0 [ e U AR ) TRERIESEFT 5
SIANE-PHL (HE) B2 613200 (it 5 G1003) ity [ I TR
IRA IR AT BRZA 7 5 S steialml 1 4] & (5
535k AL50946A AL51019A) 404 F H 4K Takara /A 7l 5
A FXR HUIR BRI A AL Pl (HRP) AR 0 1Y F-4T0 B
IgG — Pt (525435 24 25055-1-AP, SA00001-1) ¥y H
I8 AW HARAT FR S 7] 5 SR IR ER S 1 R e s AR
(bile salt export pump, BSEP) . £ 241 2 5 H 2 (multi-
drug resistance protein 2, MRP2) A Al 5L U5 B- 1045 5 11
(B-tubulin) A (45543514 AF7593 \DF3873 ,AF7018)
Y0 26 [ Affinity 23w 5 BLIE SR B 1A 2 i I R
FH32 78 H (Na'-taurocholate cotransporting polypeptide,
NTCP) i (155 YT5372) 1) F J5 M 2 il A= P H AR A7 B
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8 ) IR A% P kB p65 (nuclear factor kappa B p65,
NF-kB p65) i1k . HRP FRic B £ P fe 1gG Pt (1854
B4 8242T , 7074S) ¥ | 3¢ [ Cell Signaling Technology
NG
1.3 SKIzh¥

SPF 4l Wistar KB, 148 (200 + 20) g, 1 [ B it
BERF R F S g sh Wy b, SER sh W) AR 77 VF e S
SCXK (#7)2018-0002, Ay K BRI FF T2 4% 2045 (i

h) IS N PERESR 1R R IR S 4RS00 . AR SEI T R AT
SRR 225 — B I e SE I sh e B 2 B S5t v, 41t
TS N TACUC-20180222-62,
2 FHik
2.1 HBFZRMFIF

Z: M HBF J5 7 2B, FRIBUT AR B 17 (I A A
%212 g, TR B EM INE A4S 106 g, #2253 g,
K IR /K BT 3, &S] 43502 2.1.5..1 h
BT SRR AR IS B T RE 233.2 g, 195 4 23.16%
SRETHT , FHOK Vi, i AN TRIVR B2 ) HBF 2459, %5 H o
22 HA BRHESEE

B ERBERL A A% iR 2H (control 2H ) 571 2H (model
ZH) \UDCA 41 (BH:XF BE , 60 mg/kg) Il HBF A . H | &5 7]
+5 41 [HBF-L .HBF-M .HBF-H#,0.4.0.8.1.6 g/kg (4%/F
2 )], B4 6 H . UDCA (5] 2 % A 56 Sk
W E  HBF I PR ARk 18 g/d, Hr83i45 K B 77 o
0.8 g/kg, P LA Ay SEAEASAIC L o 70 & 4350 0.4, 1.6
glkg. 5 Z5WLH K B R HE B AN 25 1R, 5L T d;
control 21 Fl model 21 K FE B SR FUK . I K FRAERE
BERTIIASEANAL K 12 h SEEG5E 5K, B control ZH K FRE
B A RBAI A 1, LA 45 41K BRI B 1 ANIT
M 7 T (100 mg/kg) 3 37 P BE 9T 9 BELPE BT 468 47
B
2.3 AREBRRIE

SRR fR] A KA A5 4R BRI BT, DL IR
R RS HCRAS A BRIR I AR TR T
24 WRARESLE

SEHGER T RAR 25 (B ANIT 34 48 h) 5, BRI K
U T8 = S BRI, LA 3 000 r/min 250> 10 min, Y4
BRI, T—80 °C T RAE T i A A Fe bn el
B, AbFEAS 2R B, 50 73 I 4 T 2 7 4% 2 R H
P, T 1205 BUE S U8R s AR AL 4057 BV R A7 T
WA, T —80 °CF R 4F, Fl THH X 1 S mRNA /)
LRIl
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25 KRIMEENXIEFRET

B —80 °C R RAE R IR AR i , FEAH DGR & i ]
FEAE , ARG AR ARSI 45 20 K BRIl i rh 2 Re 545 (AST
ALT,ALP, TBA.DBIL. TBIL) ¥ & Fl 4 1L )i {# 1§ #
(MDA .GSH.SOD) K-,
2.6 KRAFARREFSUE

WU 2 T 4% 2 R PR A R 20 &L K, B L
A Y] (8B 4~5 pm) , 2 HE Y4 )5, 8 T
e T SR A R R S B AR 1L
27 KRAFEALHDREMFXRIESEREMBEXEF
mRNA FiE#

SR IS H PCRIEZEATAG . B —80 °C A
B 2H 2038 5, F Trizol 357 2 BUEL RNA (50 mg) I-Kf
H R 5% 5% 4 ¢DNA; L 138 ¢cDNA 54 , #E15 PCR 4™
o RO FR (20 pL) 445 0E 514 0.8 uL, TB
Green Premix Ex Taq(2X )10 uL,ROX Reference Dye 2
(50X )0.4 uL,cDNA ¥R 2 pL, KK 6 uL, SRR
9295 CCHUAEE 30 5595 °CAE1E 5 s, 60 °Cil k 30 s,
72 °CHEA 30 s, I 40 MEFR . LA Il e -3- Bl i it L ity
(GAPDH) N NZ:, R H 2Bt B4 4L R U4
RIEAH IR F [ IR FE R T o (tumor necrosis factor-a,
TNE-o) . 1 40 i1 £ % 1B (interleukin-1B, IL-1B)]F1 FXR
T A AR SC P T [FXR N R AR AR 22 K (small
heterodimer partner, SHP) .NTCP A LB & 141z Z ik
2 (organic anion-transporting polypeptide 2, OATP2) |
BSEP .MRP2 . fIH [&[iE 7 ¥:4L. i (cholesterol 7a-hydroxy-
lase, CYP7TA1)ImRNA [ 325 K-, 45 3 LA control 414
S TIH— B S AR TAY) TR (i) I
WA BRA R AR B IYF 9 S B W 1,

*1 PCRIES|IMFINRF=YKE

HEH SIEFA(5—3") P fop
INF 4 GACTGGCGTGTTCATCCG 180
i TCTGAGCATCGTAGTTGTTGG
I-1 4. TGATGACGACCTGCTAGTGTG 124
Fii#: TCCATTGAGGTGGAGAGCTT
FAR Fii#: AACCCCGATGTTTAGTTTCT 129
i TCCACTGCCTCTCTATCCTT
SHP [4##:CTCGGTTTGCATACAGTGTTTGC 75
Fii#: GCATATTGGCCTGGAGGTTTT
NICP ##:CCACTTTICTTCTTTCCTCTCCTCT 124
Fii#: GGTCCTTTGGAGGCTTGATTT
OATP? [1i: TGTGATGACCGTTGATAATTTTCCA 81
N7 TICTCCACATATAGTTGGTGCTGAA

BSEP . TGGTTTCAAGGCAATGTTAGG 9
T TGGGAAGCATCTGTAGCAAG

MRP2 . TIGGTCGTCTTCTGTTCC 150
i AATGTTGGTCTCTGCTTCTG

CYP7AI i##:CACTTGTTCAAGACCGCACA 189
Ui TGCTTGAGATGCCCAGAGAA

GAPDH ##:GTGCCAGCCTCGTCTCATAG 9%

Fii#: GAACTTGCCGTGGGTAGAGT

China Pharmacy 2023 Vol. 34 No. 16 + 1945 -



2.8 KEAFELA D FXRESEKIEXEBTNF-«B
p65 /A FRIX

K F Western blot i TR . HL—80 °C N RAF 1)
SR 2L G, 2224 WFES (L, LA 12 000 t/min 5.0
10 min, B FIE W, W0 B 1k B 2 A P B T 2
IR A e, 28 FL UK G B S A R in A FXR
MRP2 . BSEP NTCP 3-tubulin 1 NF-«kB p65 — 3T (Fi B
FEA1435 24 1:4 000,1:1 000,1:1000,1:1 000,1:5 000,
1:1000), T4 °CFWEE L0 ; AR — 5 (R B LL 11
1:2000), FER FWE L h; D2kt o, diH 4
H SRS RS . L B-tubulin N2 115 H 1)
EHSNSE AR AR, LR B B A B
X gk,
29 HFitFEFH*

K SPSS 25 FAF X AR FE AT e o B o B dE LA
x £ s Fon, Z 4 LR F R R Oy 25 404, 2L TR P
FeBER I LSD-e 4545 o 46496 7K 1 e =0.05,,
3 #R
3.1 HBF 3t KR—Ag KL H 2N

TERLET, 25 41K R RS & 3 R 6 B K5
ARG IE S o WS, 5 control 41 b4, HiAgx 454l
RIS R BN IRV B2 B2 1005 sl /b | Rz RS R B 5
model 2 HL3sE, #5245 2 KR ks A BEAR 38—
TR R . AR RIRIT,
3.2 HBF XX R % H AT IhsE e AR A &0

5 control 41 %5 , model 40 K FRLIMLYE A AST . ALT .
ALP.TBA .DBIL .TBIL & &) 2 # 5 (P<0.01), 5
model 1 35, HBF-H 21 K B HE 38 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,
®2 HBF X KR IMEDAFIIAEIRIRII M (xts,

n=6)
QB ASTI(UL)  ALT/(UL)  ALPAUL)  TBA/(umolL) DBIL/(umoliL) TBIL/pmollL)
control 41 42.12£5.61 3328585 1678916066  13.701£3.97 0842006 057020
model4l 58951595 108.06+163 77637+118.52* 3152011639 2943937 61901797
UDCA#L 3859+9.53° 10780790 536.58+90.79° 2766612259 21.73+6.76 606411143
HBF-LAL 71114743 1066011955 6190411793 295.18+1290  248813.04  63.06% 1115
HBE-M#1 58451070 1064912467 546.78+5339" 2726242622 1888589 5117827
HBE-HAL 47941396° 88.8316.71° 505551127520 2298634318  1640£4.68° 4351+ 11.80°
a: 5control 4 L # , P<<0.01;b: 5 model 41 [b 58, P<0.01;¢: 5

model LA, P<<0.05,

3.3 HBF 3t KR MiE &4 M s iR a0

5 control 4 FL# , model £H K LML H MDA /K- 5.
T+, GSH. SOD 7K ¥ i 3 [ X (P<<0.05 1 P<
0.01) . 5 model 4 . % , HBF-M 4 .HBF-H 41 .UDCA
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2H K BT 1 MDA . GSH /K -7 1 306 5 (P<<0.05)
HBE-L 41 K BRI F1{Y MDA 7K - i #3565 (P<<0.05 &,
P<0.01), ZERILES,

+£3 HBF X ARIMFHR SN BIEIR

Il (x+s,

n=~06)
4 MDA/(pmol/L) GSH/(pmolL) SOD/(UfmL)
control 4 393026 1364197 269431721
model 4] 1687229 6.6745.03 24749£991°
UDCA# 13534193 17.60£421¢ 2393641933
HBF-L 4] 12584269 10621378 2424911838
HBF-M#] 1237£280° 11561418 2426541576
HBF-H4| 12124328 1342£2.71° 2547841075

a: S control 4l 4%, P<<0.01;b: 5 control 41 L %%, P<<0.05;¢: 5
model4 FL:, P<<0.05;d: S5model4d L5, P<<0.01,

3.4 HBF Xk RIFHEARER SN

control £ K FUH 4 LU B 4540 58 5% |, R 451
Wb, S L HE S %%, S BRI T HLR/NE R, R L
# s model ZH K R 2H 232 45 ™ 0, 40 i Rk ok, rp o
] AT D T 240 ikt 1 IR BE £ B 8 1) 4% i 4 i v
11 ; UDCA 41K B 20 2 b 20 iR A8 5 A A ol 5 8
A VLR 2 SR 5 s HBF-L 40 K B 2H SUB S 4584 i i
5 ABATS R 2D B T AN KL 1 R B8 RN 9 E 20 i IR
HBF-M 4 K BUCHR o A MR S 4500 o6 e HEA /D it
L R AE AN A 5T 20 e s HBF-H 20 K BURF-H 208
A5 control AL, A ML S 45 H L7783 , 5 model
204U . AR LA L,

B. model 4

A. control 4

C.UDCA#

D. HBF-L 4]
- S

7

E. HBF-M 4 ’ . BF-H #H
= RAE AR
1 HBFWARAALREESTHUIZRANERME

(HE )
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3.5 HBF 3t X RAFHELRFRIEHEXEF mRNA RIER
=)

5 control H 32, model ZH K R 2H 21 42 98 IR -7
TNF-a,IL-18 mRNA Y 32 ik /K-35 1 2 Tt &5 (P<<0.05
o P<<0.01). 5 model 4 HL#% , HBF-H 2 K U412
TNF-o IL-18 mRNA (1) ik 7K -3 & 2 FE AL (P<<0.05
8¢ P<<0.01) , HBF-M #{ K FUTF 41 2L { TNF-a mRNA
) FER KO i E AR (P<<0.05) . 255K 4,

4 HBF X} K R BAF4H LA H K GEHH X EF mRNA Rk
HIg M (x+s,n=6)

a3l TNF-o/GAPDH IL-1§/GAPDH
control 4 112£0.65 1024021
model 41 8.1212.66" 1.57+020°
UDCA4 7531342 1181031
HBF-L4 780211 2382069
HBE-M#{ 4881234 1521052
HBF-H4 2.92+2.90¢ 0961032

a: control 41 [, P<<0.01;b: 5 control 41 4% , P<<0.05;¢: 5
modelH 4L, P<<0.05;d: Smodel4d 4%, P<<0.01,

36 HBFX KERAALPFXRESHERKMBEXEF
mRNARIEHI M0

5 control #H . %% , model #H K AT 4H 21 1 FXR.,
SHP .MRP2 .BSEP NTCP ,OATP2 mRNA 1) # 57K -
AR, CYPTAT mRNA () ik 7K 3 5 2 TH i (P<
0.058 P<<0.01) ., 5 model 4 [t 4, HBF-H 41 K f{ LA
1 bR 1 W W 8L (P<<0.05 8 P<<0.01) , ifif HBF-L 4 .
HBF-M 2l . UDCA 2 K B34 H A 38 43 468 b b 3 30 5%
(P<<0.058%P<0.01), ZEFILFES,
#=5 HBFXARHEALPFXRESERHEXEF

mRNA FRiEHIFM (x +5,n=6)

3 FXR/ SHP/ MRP2/ BSEP/ NTCP/ OATPY/  CYPTAL/
GAPDH ~ GAPDH ~ GAPDH  GAPDH  GAPDH  GAPDH  GAPDH
controlZ]  1.08+044 1014012 1114047 1LI3£070 1004007 1144061  100+0.08
model]  029£0.14 0.18£0.18 058015 048£025 024005 042£024 11072387
UDCAZ 0.54£028 049008 119£027° 135£041° 061£006° 074£046 307£1.19
HBF-LA 0411025 034£028 128032 100£048 045+026 050£021 381+11%
HBE-MA 0531026 0521018 1461052 1414038 0494005 0621032 371+152
HBF-HZL 0.69£036" 068+008 1514042 1494043 1114023 095£045' 240+122°

a: 5 control4H %5, P<<0.01;b: 5 control 4 [t % , P<0.05;¢: 5
modelZH L4, P<<0.01;d: S5 modelH L4k, P<<0.05,

3.7 HBFX KEBAIFALAPFXRESEEEXEAR
NF-kB p65 & A F LI =M

5 control 4H . %% , model #H K KL AT 4H 21+ FXR.,
MRP2 . BSEP NTCP & [ A X FR ik 1) il AL, NF-
kB p65 2 [ 1A X E s B TS (P<0.01) . 5
model ZH L4, HBF-H 21 K B F iR HE A8 i 25 i % (P<
0.053 P<<0.01), 1fif HBF-L 41 \HBF-M 41 .UDCA 2 K il
B A 3 6 bk 025 10 5% (P<<0.05 5 P<<0.01) . %5
IE 2. %6,

TEZED; 2023455 34 85 161

FXR 48 kDa
NF-«B p65 65 kDa
MRP2 17 kDa
BSEP 146 kDa

A e | 0 Da

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

E2 HBFXMKRIFELAFFXRESEBEEXEAR
NF-kB p65 & B 3R ik &2 Mnf B ik E

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

f-tubulin

Fit] FXRBubulin  MRP2B-tubulin  BSEP[-tubulin  NTCPf-tubulin  NF-&B p6s/B-tubulin
conroldl 0943012 1162020 105£019 103016 0522009
modeldl 0653018 080013 066010 069102 1052007
UDCAL  092+014 080009 08801 071016 0822010
HBELAL 0813015 071008 061001 071006 083£0.1°
HBEMAL  LOS:011° 0842016 08501 086+016 0732009
HBEHAL  LUZ016  106£00F 092020 L0302 0654019

a: 5 control 41 L 48, P<<0.01; b: Hmodel 4 L4, P<0.01;¢c: 5
model#H [bA:, P<<0.05,

4 itig

ANIT J& % F I 4 5, il BT AR Y3 2l fift
JEERRAE JFE N &, S BUI IR, Bk, AR5
K ANIT 75 S # 57  BRUIE IR A 0 405 B 180, LA
FR1F HBF [ 16 JH 7 8 B 4 R i fE Ll . AST.
ALT .ALP . TBA .DBIL . TBIL 2 i FRIFA I IR R T
P05 A LA I 35 A= AR R B , ANTT T35 48 h, I35 T Ay
RFERR AT FEE AR S R R | model 41
K LML 4 AST.ALT . ALP . TBA . DBIL . TBIL & #
835 = T control 41, FFF A 2132 50 7™ 5, n] UL -4t kit
PEYRBE A I AE A0 MR , $2 78 ANIT SO T I A 4
P KRB il 2 . 5 model 41 L4, HBF A1 UDCA
PIREAS AR B 3 e LA P REHE AR T T BE AR TR
TR M S P SO B A A48 Ak, Hoh HBF-H 41K B
AP I REFE Fr 18 B 2K T model 41, IF4HZUE S con-
trol 2L AR

SN A 22 TE IO 8 005 1 2 LR J v B 4
HAEH . GSH.SOD MDA J&: il A&t & b pE iy &
BIEbR . AR LR R, 5 model 41 b4, HBF-H 41
KEUFLZUH MDA 7KV 1 3 B4, GSH K- 3 7
PR 15 790 5 1 HBF 0] LR i A BRUIR T DR R M I 483 4
A EAL . BT UL, HBF % ANIT 75 5 19 IH 31 A 1
S R BTG TE
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