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i E: BM E TR S S T AR AT 28 R A R G AR R B L. 35k BT SD KR
4L 7 dig 8 F UM (ursodesoxycholic acid, UDCA) BRATAH, T-SEHEE 4 K ig o-Z8 76 ARG (a-naphthylisothiocyanate,
ANIT) BESHATRRBRY I G R b debr . FFIER R S 08 (. RV R AR I 2 WA AT 245 T SR AR AR VI AR 24 5 2 2
fitho USCHER SRR 3EAT AR BRAR 2 2 20 b, WACHE R IEA M2 JE B X 5244 (farnesoid X receptor, FXR) FIHFREh4MIEEE (bile
salt export pump, BSEP) F®ik. 4R it on, SXTIALIE, BEMA KR MEHNRREELFEE (alanine
aminotransferase, ALT). K& RIRAILH B G (aspartate aminotransferase, AST). y-B & B FEHE (y-glutamyltranspeptidase,
y-GT). JAJHITER (total bile acid, TBA). MJHZ 3 (total bilirubin, TBIL) FE#EIHA 2 (direct bilirubin, DBIL) 7K
BEE (P<0.01); fTA4HE, LRIEREZEFRIK (P<0.01), HEFIEMIHE. [FIRATZ5E A8 0 K RIFHZIK
R0 28 IR, PRI XA AR, PIE AT AR B . BB IR 2 B R, SX IR, AT 2R R AH R
(taurocholate acid, TCA). “Ffiff o FHER (tauro-a-muricholic acid sodium, TaMCA). HHER (cholicacid, CA). ZFHHAE T4
JIHER (tauroursodeoxycholic acid, TUDCA). H & BEEIHER (glycoursodeoxycholic acid, GUDCA). H 2 # /I 5A JH IR
(glycochenodeoxycholic acid, GCDCA)+ HZ&MHE (glycocholicacid, GCA). REMANAER (ursodeoxycholic acid, UDCA-7S).
LA BEER (taurocholic acid, TLCA). 4-h% i iEER (taurohyodeoxycholic acid, THDCA). H&J&HMR (glycohyocholic
acid, GHCA). H&Bi%EHER (glycodeoxycholicacid, GDCA). HEZJEM AN (glycohyodeoxycholicacid, GHDCA). H
ZANHER (glycolithocholic acid, GLCA). AEHER (ursocholicacid, UCA). Z-fiflii & IHER (taurodeoxycholate acid, TDCA)
SEHIEIK (P<0.05. 0.01), 47 B BIEEE (tauro-B-muricholic acid sodium, TPMCA) & EEZETIE (P<0.01); ik
PR R & BAE AT H T HUS W1 (P<<0.05. 0.01). 70 7AW A5 RS R R 4K T4 FXR A BSEP ) mRNA
A AFRIB KT BB EK (P<0.05. 0.01), SATHIRT A & FEY R L (P<0.05. 0.01). &5 AJZ5HRENS IS
fEA BRI R, PRARERMEAET IR & &, 1 FXR F1 BSEP i&:, REMRTEIMARE, 38 ANIT 5 SRR,
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Abstract: Objective To investigate the effect and mechanism of paeoniflorin on regulating bile acids to ameliorate cholestasis by
metabolomics and molecular biology methods. Methods Male SD rats were consecutively ig ursodesoxycholic acid (UDCA) or
paconiflorin for 7 d, and rats was ig o-naphthylisothiocyanate (ANIT) on 4th day to establish a cholestatic model. The

pharmacodynamics of paeoniflorin in relieving cholestasis was clarified by serum biochemical indices, hepatic pathological staining
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and bile acid flow rate. Rat bile was collected for metabolomics analysis, and hepatic samples were used to detect the expressions of
farnesoid X receptor (FXR) and bile salt export pump (BSEP). Results Pharmacological results showed that compared with control
group, the levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), y-glutamyltranspeptidase (y-GT), total bile acid
(TBA), total bilirubin (TBIL) and direct bilirubin (DBIL) were significantly increased in model group (P < 0.01), whereas paeoniflorin
could overtly reduce the levels of the above indices (P < 0.01), and the effect was dose-dependent to a certain extent. Meanwhile,
paeoniflorin ameliorated hepatic tissue edema and inflammatory infiltration, reduced bile duct hyperplasia in the portal area and
inhibited hepatocellular steatosis. The results of bile acid metabolomics showed that compared with control group, the contents of
taurocholate acid (TCA), tauro-a-muricholic acid sodium (TaMCA), cholic acid (CA), tauroursodeoxycholic acid (TUDCA),
glycoursodeoxycholic acid (GUDCA), glycochenodeoxycholic acid (GCDCA), glycocholic acid (GCA), ursodeoxycholic acid
(UDCA-78), taurocholic acid (TLCA), taurohyodeoxycholic acid (THDCA), glycohyocholic acid (GHCA), glycodeoxycholic acid
(GDCA), glycohyodeoxycholic acid (GHDCA), glycolithocholic acid (GLCA), ursocholic acid (UCA) and taurodeoxycholate acid
(TDCA) were obviously reduced after ANIT induction (P < 0.05, 0.01), while the content of TBMCA was distinctly elevated (P <
0.01), while the above bile acid contents were overturned after paeoniflorin intervention (P < 0.05, 0.01). The results of molecular
validation revealed that the mRNA and protein expressions of FXR and BSEP were suppressed in model group (P < 0.05, 0.01), and
the expressions of both was upregulated after treatment with paeoniflorin (P < 0.05, 0.01). Conclusion Paeoniflorin can modulate

the composition of bile acid pool, reduce the levels of toxic bile acid, upregulate the activities of FXR and BSEP, restore bile acid pool

homeostasis, and ameliorate ANIT-induced cholestasis.
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SPF Z¢ffitt SD K, #Fi&E (210£10) g,
6~7 &S, WA BT AR CIEs) AR RA A,
WA PAYFATIES SCXK (1) 2019-0010, A H&AE
5 No.110324220102750123 . ¥ %1 s b =
2 R% SPF L sseshyrbocy, A (254+3) °C, #H
KB (50+£5) %, 12h RGBT, sh¥fE A
YFAIE SYXK (J11) 2020-124, Zh¥7e a3 #a) a]
H SRR AE TR R K YR . ASHE T BT A sh g 28
HISEGRE PP 35 22 il Hh 2 25 R 5 s e B2 Dl o4tk
(LS No. TCM-2022-305).

1.2 ZAm5iH

AT (REDH=95%, #it'S CHB190124)
T B R i I AE R A IR AR o2 R I AR
fis Ca-naphthylisothiocyanate, ANIT, Jii & 7%=
98%, fit'5 L2104215) W H BRI A4 B K
A PR 7] s UDCA(HIE'S L21056 A H 42 [ Losan
Pharma Gmbh A #]; WNRAMALFLFER (alanine
aminotransferase, ALT) i{#f|& (L5 C009-2-1).
RARIRBILFENE (aspartate aminotransferase,
AST) 7& (S C010-2-1). HJHL &K (total
bilirubin, TBIL) A& (#Lt5 C019-1-1). EHFEZH
4I% (directbilirubin, DBIL) ®X7& (5 C019-
2-1). MJHVEE (total bileacid, TBA) Rifl& (it
5 E003-2-1 )« y- B & B BBy
glutamyltranspeptidase, y-GT) 7l & (#t'5 C017-
2-1) 40 H Rt R AE Y TARE T RE YT BRAG I
A& (5 R21006) 1 H IR = RS A R
NHEls VEJERE X 324K (farnesoid X receptor, FXR)
Pufk (5 A5942). B-actin Hifk (L5 AC026) I
H G R R e AR A IR A F] IR MR
(bile salt export pump, BSEP) Hifk (#t'5 PB9414)
T RME L EAY TREARAR; 1975 mdk
TUERVEYIR A PR A 7] A G Foregene RNA $2HX
A& (L5 RE-03011/03014) 4 H A AE PR A4
HARER A
1.3 {Y&5

T 1 OB (5 1 R R B 1A (UPLC-MS/MS,
% [E Waters AF)); Mill-Q BIJEEEBLAIK RS (£

Millipore A )5 1600R R & OHL (L7
AR A ES G R A 5] ); FreeZone 4.5 Liter-50C 4%
%L (£[E Labeonco A ] ); FLXS800T HUfEbxR
1% (€[ Bio-Tek /A#]); Forma900 HYHE{K VKA
(& Themo Fisher Scientific A %] ); TBS380 Hi%%
Jtit (£[E Promega AF]D); JAS003 734K
- (R FE P REAAERA IR A FD; CI-S B3 &
f%E (HA Nikon A %] ); MiSeq Sequencing Platform
WA (E£E Humina AF]D; 2100 BLAY5-HTX
(ZE[H Agilent A7),
2 ik
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JE B . RIE R ANIT S T7K, SRR
THIEAR, IRGTES], DAIRAS B (078 18 IR o A
22 S, BAS5ER

HYERERTE | S, BEAL X IR, A5
AIZH . UDCA (60 mg/kg) HFIATZ5E K. . w7
& (50, 100. 200 mg/kg) 4, 4 8 H. BRxfiE
YRR 45 T AR R A B AR K Ah, R4 ig A
NG9 (10 mL/kg), ES4525 7 d. 2% 4K,
%) 2h 5, BRXTHRAAL, HAp S A EIR ig ANIT
(60 mg/kg) FESZAHVTIAFUBIAY, X HRAH 25 T 544
FOMINE . SCEREE 7 K, KIRGZ 1 h G, 4K
B ip SR, BUMG . FFEH L, —80 CHIRIRAT -
2.3 HKIRfRNE

FAKRIEEES KU, FEE. BR%
PEEE, 4 “C. 3000 r/min 250> 10 min, 23850375 .
R 7)1 B A5 5 L9 % I D REFR A o
24 BFRAFRIESRE

FHREREARR 4%2 RHPRERAE, TS
G CTEH K oK AR AR [ 7 A0 HEAE A e,
WK AR (HE) Jeta, BT BB FM
I,
2.5 PEITHEARRE

KR ip S5 P AH VA VBRI , 2 i 3 S8 g v 05)
REAEKRALEEET, T-80 CAGEMRAE, LAHVT
WA & 5 I B 1] B AR AR SR A A R i &
2.6 RETEGNIE
2.6.1 FEARKAIE  HUSANRAFEAR, VK CE DA
FEARREAR, T 50% I EERRE 100 fif. HL 50 pL
FiRe S (OREYTAEAS, I 400 uL 5 AEI R bR 2
JE-HEE (8 @ 2 IRA . P23 &0 J5 L B 250
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ul, AURTIE. TS (0 S BRRE i R ST R A R
BN 40 uL ZE-HEER A%, 10 'C. 650 r/min
P& 20 min. SN 5 F 7K 60 uL, 10 C. 650 r/min
P 20 min, REFEMBAE-20 CA 20 min,
4 °C. 1350 r/min B> 30 min, f#ll,
2.6.2 HE%AME WBIAH A 8 10 mmol/L ZJR%E-
0.25%PB518 , JaNAH B A S M- H - A RE (8 1 1 :
1, BEEVEM: 0~0.3 min, 5% B; 0.3~0.5 min,
5%~10%B; 0.5~2min, 10%~15%B; 2~3 min,
15%~30%B; 3~6min, 30%B; 6~8min, 30%~
35%B; 8~9min, 35%~40%B; 9~10min, 40%
B; 10~15min, 40%~75%B; 15~15.5min, 75%~
100%B; 15.5~16.2min, 100%B; 16.2~16.3 min,
100%~5%B; 16.3~17 min, 5% B. HFEFEA 5uL.
2,63 Ui HIWES H SR (ESI); AR
30 C; FEM=IRE 10 C; BYIEHE 2.0kV; &
FURIRSE 150 C; PeBIEFNRE 550 °Cs BelltiaH
PRFAIE 1000 L/h,
2.6.4 BAE AT UPLC-MS/MS R 46 % 445 i it
Masslynx v4.1 AN EE,  XFFE o BT & BT BRI T AR
I3 BRI Z A E E T, IMAP v1.0 B H
T4k tr, AFEFE RS 7341 (principal component
analysis , PCA ). 1F 52w &% /> — e - H 51l 43 #r
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analysis, OPLS-DA) FIH4EGiT K505 . PCA
OPLS-DA H{ VIP>1 H. P<<0.05 M EIHIZ EAE N
3 7 AR
2.7 SFXEE
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M HAER . 81t PubChem %4 % (https://pubchem.
ncbi.nlm.nih.gov/) FREXNATZH (CID: 442534) 4k
¥y, HENEE B EPEE (PDB, http://www.resb.org/)
R FXR BE A FE S PDB kg X T 3.
34311 PDBQT & H %2 44& 3, £ AutoDock4 H1il
i £ LEEFRB Tk T 4, N r
WEP AT AHEEE, JFEA N2, E
VAR AT R, LIRS B R i /NS B e
& A# |l PyMol 2.5 % PDB #% 3 & B AE#EAT AT
A«
2.8 (RT-PCR #&MAFLEZE FXR 1 BSEP mRNA
ik

Fo BRI U B B AR HUS AP 2 RNA JF
4% cDNA, 3T qRT-PCR 730 H1. BI¥FHI % 1.

x=1 31955
Table 1 Primer sequences
LA F5 (5°-3°)
FXR F: TTTACGACTCCCAAGAGCCC

R: AAATGCTGAGGGTTCTCGGG

BSEP F: TGGGGCTCGTCAGATAAGGA
R: ACATGCGCTGGAGGAAATGA
GAPDH F: GAAGGTCGGTGTGAACGGAT

R: CCCATTTGATGTTAGCGGGAT

2.9 Western blotting #&MAT4A4R FXR #1 BSEP &
SESv

B H IR ZRREAS, 0N B 8 1 i 1) 7 R g
P& Bl A0 1] 771 (1) RIPA 2RI AR . SR BCA &
FURTII A & e B IR, B AT b
i B BN - SR TR A IR Mg B i FELUK , %% %2 PVIDF i, 1]
1h, TBST i&¥E 3 K, MA—HFE IR, TBST ik
e 3 o MMATPiUE 1 h, TBST iHEE 3 %, TN
ECL 555, 18 ] Image J XF 46717 K FEAEREAT St
2.10 LitESh

S KR R SPSS 25.0 B4 bT, LAX £s %
TN A SEIEE W B m AT, AT RE R T E S
M1 (One-way ANOVA); 2 NIRKHAESE kL
{8 Fil Graph Pad Prism 8.0.0 X S24& 45 47 AT #04L .
3 %R
3.1 HEEFEMR
3.1 AFZAERHA RO R R TR idssk
6 WA K SRR AR A (B 1-AD, S5 B RIRYT
RIS JG, KRR S R %, B IS0
PR RARIE AR, I BACA R MR B 5
S 7 R, SRR, AR KRR R
E R (P<0.01); HBIAALLEL, #2525 41 KR
BN AR RN, ot UDCA AR~ 2 E
E AR YRS (P<0.05. 0.01). Kt
— B IOAEAT 25 0 IRV IR BRI e R, e
JHJE R ) L RR RS St bR A ALT. AST. TBA.
TBIL. DBIL 1 y-GT & &. WK 1-B~G i,
Lo R b, AR ZH K BRIMLYE DA EAR EK P
BRZFETE (P<0.01), $RIRIEIT RS 7 L,
. SEMALLE, #4254 ALT. AST. TBA.
TBIL. DBIL #1y-GT /K-F¥ B EREL (P<0.01),
H S,

RELER (B 1-HD R, SFRRALK R AT
ek, i 2 RIRE AN, S, B
K BRI R 25 WA 25 L, Y8 DXORI 55 90 IR IR
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- o o ° ™+ UDCA = 150 2 150
@ 260 kg # v AjZTH 50 mgkg ! g/ 100 5
< 240 By~ A52TF 100 mgkg! 5 0 - 5 100
B P T Y || I |< o r‘ﬁ ﬁ
2004 1 T T | H
0 2 4 6 8 Xﬂi@ ff;‘-:ﬁ UDCAw g ifﬁ& UDCASO 100 200
od A5t mg kg ) AjEtmg kg™
*k
D 200 . E 140 *k F 100 . G 10 B
= i 120 2 = 80 o ~ 8
= 150 = 100 2 60 =
g g 80 RN S
S < 60 i 2 20 ru‘ o £ 4
= 40 i = #it g
g 50 ﬁ ﬁ =% WG L
a
olenl 0 WIIMIIIIII .
11 B UDCAS0 100200 X #8 UDCAS0 100200 %41 K% UDCAS0_ 100 200 R B UDCASO 100200
Ajgit g kg ™) 22t/ mg-kg ) Aj2itH g kg ™) A2t mg kg ™)

i Y
A-KRAEFRELN (n=8); B~G-KRIM#H ALT. AST. TBA. TBIL. DBIL. y-GT %%

UDCA

Tk AB MG ERAL; SXTIRALEE: P<<0.01; SR A

%?Eﬁ 100 mg-kg™! 5253 200 mg-kg™!
B (n=8); H-KEUTFAL4 HE Jeto g5, Hrhaf

AJTF 50 mg-kg !

P<0.05 "P<0.01,

A-body weight of rats (n = 8); B—G-levels of ALT, AST, TBA, TBIL, DBIL and y-GT in serum of rats (n = 8); H-HE staining in hepatic tissues, the red

arrow points to the area of the hepatic lesion;

**P < 0.01 vs control group; P < 0.05 *P <0.01 vs model group.

B 1 AHENETHRIRARAGHFNEM

Fig. 1 Effect of paeoniflorin on pharmacodynamics of rats with cholestasis

FEAT BB R KRR FEE 19 2, 75T T DL P40 g 017
AR, SRR, A2 2 UK U K R

Jii A 34 B B 23 . A, UDCA HAA 25,
E AR A I AR . RIREE IR, AjZ
HHAWEMHEGRER, BBINGE ANIT 5%

B‘Jﬁfﬁﬂ?ﬂf‘“?’éﬁﬂ%, PR & TR, SR
HANE G A L KA DT A2 14, LA 200 mg/kg 7]
it
3.1.2 ATETES IR IARR K BRAH AR A B 1) 5
R ARSI g5 R, AT 25 H ST E (200 mg/kg)
AT IS ESLIO L. B AR EEIREC IR A
R RIS 2458 e 7 B AL IR T JE 2R I R AR
WS OPT . DU E S SEIG R 8] L E R A
HRRIT AR E, RNE2 Px, SXHA
Pose, A AYZH K R A R RR L& B BRI (P<
0.05), FE/RMHVTH IR AU ALA SRR B, S EUR
R E NI GTAIgE G, M ERRE S
T (P<<0.05), RUINHIEPHZEMSBIZM . AT251
0% 5 AR K RROTEE BELZE , R B ETH IR IE I8 4T

2 AHEXETRIRAR BT
(Xts,n=6)

Table 2 Effect of paeoniflorin on bile flow rate in rats with

RERIFNT

cholestasis (X + s, n=6)

2H ) FlE/(mg-kg™) PRRR /(WL -min™")
pagiicl — 18.13£1.09
iRt — 5.52+0.67"
e 200 11.0240.83%
EXEAER: "P<0.05; SEBAKE: *P<0.05,

*P < 0.05 vs control group; *P < 0.05 vs model group.

3.2 BEAHBRKIHILEF S

321 WA BRARWHZERE S RAH UPLC-
MS/MS REEXT IR | AT 21 FNAT 265 i 71l s 4K R
MRV RREH, EEhE R NE 2-A, FrarEAay
TEEHIFRIR N, SRR En s, HdEnT
. TS AT RN S E (B 2-B), 4iRE
TXT,\.\QE A ZH 575 25 s = AL T (IRGD
RHT R & & 0 A 78.02% (21.87% )+ 96.14%
(12.06%)+ 87.95% (12.05%), $£7~ ANIT FHLIETAETT
FRINIAL, A TA725 1 G Reg ik Zi%id 2.
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APV B-S AR & & C. D-PCA &; E-XH R SRR B B30 B F-xt i1 S5 ROH41H OPLS-DA 34 B G472

YRR SR ) B A 30 B HAT 2 MR R4 54820 1% OPLS-DA 54 B; QC-Ji¥sFEAR; DK-xffi4L; DM-BERIZL; DH-ATZ &
FEA, B3 .
A-quality control of bile acids; B-bile acid contents in each group; C, D-PCA; E-displacement test in control group and model group; F-OPLS-DA score

in control group and model group; G-displacement test in paeoniflorin high-dose group and model group; H-OPLS-DA score in paeoniflorin high-dose

group and model group; QC-quality control sample; DK-control group; DM-model group; DH-paeoniflorin high-dose group, same as fig. 3.

2 KRIEHBRRBHEAF S (n=6)

Fig. 2 Metabolomic analysis of bile acids in rats (n = 6)
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Fig. 3 Analysis of differential bile acids in rats
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*3 ERVEEAEIMT (X+ts,n=6)

Table 3 Differential primary bile acid analysis (X £ s, n = 6)

Al FE/(mgkg™) TaMCA/(umol-L™)  TBMCA/(umol-L™")  TCA/(umol-L™!) TUDCA/(umol-L™") aMCA/(umol-L™") BMCA/(umol-L™")
xR — 214353114036  1788.224258.08 10213.76£957.62 379.85153.38 34.94%11.20 24.841+8.73
| — 184.97+53.38™  6738.84+821.15"  3827.96+597.16™  130.14£18.02" 1.14£0.53" 3.62+1.65
APt 200 1271.53+£342.03% 2368.79+1129.25% 3 426.10+864.85 168.47+18.33 49.06+21.25%* 21.574+7.01%

Y5 AlB/mgke!) CA/umolL!)  GCA/umol-L')  GUDCA/(umol-L) GCDCA/(umol-L")UDCA-7S/(umol-L )
xR — 160.13£48.93 2895.55+216.73 237.33+33.84 523.67+73.75 4.61£0.80
) — 4.80+£1.93" 85.55+32.26™ 11.26£2.16™ 37.95+£13.51" 0.24+0.03™
OBk 200 89.84436.09" 1 604.52+648.53" 315.46+133.80%  653.461+207.07"  2.84%0.62"

HXHEA LR "P<0.05 TP<0.01; SEAANE: “P<0.05 #P<0.01, L4,
“P<0.05 *P<0.01 vs control group; *P < 0.05 *P <0.01 vs model group, same as table 4.

F4 ERREEAEIMN (Xts,n=6)

Table 4 Differential secondary bile acid analysis (X £ s, n=6)

Myl FE/(mgkg™)

THDCA/(umol-L™") TDCA/(umol-L™") TLCA/(umol-L™") UCA/(umol-L™") GHCA/(umol-L™") NorCA/(umol-L™")

it — 373478481503 752.38+176.74 8.79+1.55 1.01£0.26 2.0640.40 0.77+0.31

| — 201.59+£69.99"  51.65+£32.75"  0.784+033"  0.04+£0.01* 021+0.15 0.04+0.02

A gty 200 71564134490  185.75+75.52 4.04+0.92¢ 0.5940.20* 7.5344.05" 0.8440.29%
AR FE/(mgkg?) GHDCA/(umol-L') GDCA/(umol-L ') GLCA/(umol-L ') HDCA/(umol-L")DCA-3S/(umol-L ™)

i — 489.67+£9238  155.75+16.62 1324020 2.0940.71 0.2140.06

A — 4294483 1.81+1.42* 0.0240.02"  0.03+0.01™ 0.06%0.01*

ek 200 1414445811 80.87+33.25% 2.61£1.05%  0.55+0.20¢ 0.3040.12*

HDCA. GDCA. GLCA. NorCA & &t [al i &
(P<<0.05). Nt —5 B HAT 25 F 5 IR BRI R 52
Wi, 34T 3 4LIAI 2 SRRV IR, 45 SR R AT 2 A
B3 6 WU R (TaMCA. CA. UDCA-7S.
GUDCA. GCA. GCDCA) F1 5 Fhik 2% fH R
(GHDCA. UCA. TLCA. GLCA. GDCA) HI&&,
FEARAI B 2 TBMCA & . iR LA
25 RENE AT HY T BRI A A S5 H AR 1, it w)
AR IR ) IR SRRV BRI AL, , BRI FR ARV TR &5 =
BETT B3 ANIT 35S FOREVT AR .

3.3 AHEXRETIRIR AR ALER Z AR S0
331 A EHSHTERZZAE FXR B0
BT BRI RACH AR, PR RAAHEY
N BRARUIAE G2 AR B 08 R - FXR 2 IRV R AR
BMAZ O s, BEIE I S T ER 512k BSEP %%
RIS LR BRI AN HE, DGR EEE 70-72 4k
I (cholesterol 7a-hydroxylase, CYP7A1) By 4t
T2 JE T ER (1) 0 71 e SR 431 X B s RAR AT
5 FXR M4, 4R ILE 4-A. Aj251FiE
it 2 NS FXR ) HIS444 47 SR M AR .
R, ZRSEARRILE AL, PR
JIFRAT, BT IR SR E - 3 S5 AR N—-10.11
kJ/mol (<=5 kJ/mol), #E/RATZH S5 FXR AR

FEA ). TR, FXR ATREARAT 25 H AR R AR
R SRR B R
3.3.2 AJAEXIRARAZAK FXR. BSEP ] mRNA
SR AZRIEMIEE it B SRR R S AR TEA]
4 GE ANIT 35 SHHARAR R IR, X2 ik
FXR FIANHE% 5 32k BSEP A BT E . 1
4-B~F fion, SxtRAuE:, KR FHN
FXR 1 BSEP () mRNA FlE [ 3R8 /K-35 2 2 P
(P<<0.05. 0.01); SEAIALE, AjZHEFEA
K421 BSEP ) mRNA & A £ iA K BE
FE (P<0.05), FXR [f) mRNA ik /K5 3E I =
(P<<0.01); AjZjH A FXR 5 AREKF
BET R (P<0.05). FIATZERERS AL
FURZS SR BRASZAR IS, ol IRV R & A
g, IR EH o
4 g

AT ARAT 3 B R KV P B 2
WA, ReREIRTT Z MR EORS, SREAH AT 4
IE AT B OB A0 ~T 2 BT IR SR B
=, IR, MRHRFAECR R B A, ATATEEH K
FEAE R RINLE A e A 2 . AHE FUAE B H AT 251
SO IE YT YRR 24 25ORE 7 Ff S itk SR P RE T R AR i 2
SRR, NN SLERE, KRR ZFIEH
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AT FXR ()9 T XH%; B-FXR Al BSEP [] Western blotting £5°R; C-%ZL KR FXR FEHRIE (n=3); D-#4IAK BSEP FEHKIA
(n=3); E-F4 K FXR ] mRNA £i& (n=4); F-%41 K BSEP [f] mRNA Ei& (n=4).
A-molecular docking of paconiflorin with FXR; B-Western blotting of FXR and BSEP; C-protein expression of FXR in different groups (n = 3); D-protein

expression of BSEP in different groups (n = 3); E-mRNA expression of FXR in different groups (n =4); F-mRNA expression of BSEP in different groups

(n=4).

4 ATEERIEERZ R EIRN

Fig. 4 Effects of paeoniflorin on bile acid receptors

KRR, H—DUBAATZ R IEAE F DL o
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TP FXR W&, (AR BRI TP .
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