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Effect of Geniposide on Liver Injury and Bile Acid Profile in Serum, Liver and Excrement of Rats
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[Abstract] Objective: To investigate the hepatotoxicity of different doses of geniposide on the liver of
rats and the effects on bile acid profile in serum, liver tissue and feces. Method: The 60 Sprague Dawley rats,
half male and half female, were randomly divided into 5 groups according to body weight: blank group and four
different doses (50, 100, 200, 400 mg-kg"') geniposide groups, 12 rats in each group. The rats were treated by
gavage once a day for 7 consecutive days, and the serum, liver and cecal contents were collected on the 8" day
of treatment. The activities of alanine aminotransferase (ALT) , aspartate aminotransferase (AST) and alkaline
phosphatase (ALP), the contents of albumin (ALB), total bilirubin (TBIL), total bile acid (TBA), creatinine
(Crea) and carbamide (Urea) were detected in each group. The sections of liver tissue were stained with
hematoxylin-eosin (HE) , and the protein expressions of cytokeratin 7 (CK7) and cytokeratin 19 (CK19) were
detected by immunohistochemistry. The protein expressions of CK7 and CK19 in the liver tissue were detected
by Western blot. And the mRNA expressions of cholesterol 7« -hydroxylase (CYP7A1) , cholesterol 27« -
hydroxylase ( CYP27A1) and cholesterol 12« -hydroxylase (CYP8B1) were detected by real-time PCR. The
contents of 18 kinds of bile acids in serum, liver and cecal contents were determined by ultra-performance liquid
chromatography-mass spectrometry (UPLC-MS). Result: Compared with the control group, TBIL level in each
dose of geniposide group was increasesd significantly (P£<0.01). ALT, AST activity and TBA content in 400 mg-
kg geniposide group were increased significantly (P<0.05, P<0.01). HE staining showed that, compared with
control group, there was bile duct reaction in the portal area and inflammatory cells infiltrate around bile duct in
200 mg-kg' and 400 mg-kg" geniposide groups, especially 400 mg-kg". The expressions of CK7 and CK19 in
liver tissue of 400 mg-kg' geniposide group were significantly higher than those in the control group (P<0.05,
P<0.01). Compared with the control group, the contents of glycoursodeoxycholic acid (GUDCA) and
glycohyodeoxycholic acid (GHDCA) in liver tissue of 400 mg-kg" geniposide group decreased significantly ( P<
0.05, P<0.01), the contents of sodium taurochenodeoxycholate (TCDCA) , hyodeoxycholic acid (HDCA) ,
cholic acid (CA) and chenodeoxycholic acid (CDCA) in liver tissue increased significantly (P<0.01) , the
contents of glycocholic acid hydrate (GCA) , glycochenodeoxycholic acid (GCDCA) , glycodeoxycholic acid
hydrate (GDCA) , glycocholic acid (GLCA) , tauroursodeoxycholic acid (TUDCA) , GUDCA, GHDCA,
ursodeoxycholic (UDCA) and taurolithocholic acid (TLCA) decreased, the proportions of TCDCA, HDCA,
CA, CDCA and deoxycholic acid (DCA) in liver tissue increased, the contents of GHDCA and lithocholic acid
(LCA) in serum decreased significantly (P<0.01) , while sodium taurohyodeoxycholate hydrate (THDCA) ,
taurocholic acid (TCA), GCA, TCDCA, UDCA, CA, CDCA, DCA in serum decreased significantly (P<
0.05, P<0.01). The contents of CA, UDCA, CA, CDCA and DCA increased significantly (P<0.05), the ratio
of CA/DCA increased significantly (P<0.05), and the ratio of CA and CDCA increased by 19.60% and 4.63%,
respectively; Compared with the control group, the contents of all bile acids in cecal contents of 400 mg-kg"
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were decreased, and the contents of GCA, UDCA, HDCA, GCDCA, GDCA, TLCA, GLCA, CDCA, DCA
and LCA were decreased significantly (P<0.05, P<0.01). In addition, real-time PCR results showed that the
mRNA expressions of CYP7A1, CYP27A1 in the 400 mg-kg"' geniposide group were significantly higher than
those in the control group (P<0.05, P<0.01). Conclusion: The 400 mg-kg"' geniposide can cause obvious
hepatotoxicity in rats, and the bile acid profile in liver, serum and excrement changes significantly, and the

changes of the each bile acid in liver, serum and feces are different. However, the causal relationship between the

gardenoside-induced liver injury and the changes in bile acid profile are not clear. It needs to be further studied.
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S IR T R AR S e 0 R A 2 i v
B AP IR R 4 AR A B gE . SR T AR E
783l i 45 T K BUHE 71 (50,100,200,400 mg-kg ") T

geniposide; hepatotoxicity; liver tissue; serum; feces; bile acid

T, S 4525 7 4, AR 6 R BT R A v
HOXF LG 2 W N2 BE R S Ak Y 5
me , DA AE 1 40 40 55 0k oA R TR AR 22 1)
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1.1 Zh¥)  SPFZSD K 60 H, M4 F , (K it i
170~230 g, W 3K Ff- 1) 57 T b 5T 4 38 F1) 48 52 56 3 ) £
ARA R F) g5, AR IES SCXK(1)2017-
0011, = & (22+1)°C , A X & B 30%~60%, 12 h )%
FEA2 hBHS, A k& AEROK . AT 55 34 18 B E
U (3 NVl N S M e 7 B RS RSTR (o B A
LSS 4 5 PZSHUTCM200327003
1.2 255 50 A8 (OBUER R I ik BT R A
FR 2N &, it 5 PRF10072502) ; Ifil & ALT, AST,
TBIL,ALP, JK % (Urea) , 44 F (ALB) A= AL 6 1 i
A& (DL vE 2 PR ORFEAA PR A | S 4 ok
AUZ7214, AUZ7031, AUZ7101, AUZ7I21,
AUZ7255, AUZ7524) ; I i TBA A= 1k A ) 38 71 &
( g P YRR IR A R L HIE5 ZCFEBT009)
i 35 WILIEF ( Crea) A= A0 AS WU 3 75 5 ( H A i3 I IR 12
W 5 Bk 2 2L S5 HO50) i g Ak R ) & ( it
JE PR AT BRZA 7], 485 GKS500705) 5 95 AR 2 - 41
(HE) e (Mt AR AR A AL it S
D006-1) ; 40 il f & 1 19(CK19) , Al f E 1 7
(CK7), H il 1 -3- 1 B2 it S0 (GAPDH) Bt 44 ( 36 [
Proteintech Group A wl , 4% %5 43 %l 24 10712-1-AP,
15539-1-AP, 60004-1-1) ; s RNA 2 BUL 7 & , % 5%
st 5 W F 1, SYBR Green Real Time PCR Master
Mix( H 4 Toyobo 2\ wl , 47 %5 43 51| & NPK-201, FSQ-
301,QPK-201); RIPA %4 ik , 5 F it i 12 1 401 7 551
IRA Y, 30% [N It i % W, pH 6.8 Tris-HCIVAE WY ,
pH 8.8 Tris-HCI % ik , Western & [ 3 [ ¥ , — BT i
P, o BV, 2 B R B (APS) , 5x 3R H L FE 2%
WO (B B R ARG R, 55 550
P0013B, P1045, ST003, ST768, ST788, P0023B,
. 65 .



27 B 111
202146 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 27,No. 11
Jun. ,2021

P0023A, P0023D, ST005, P0015) ., BCA ¥ & 1 &
#1774 , GAPDH $i /& ( Thermo Fisher Scientific 23
Al L 554 9k 23252,26616) . H AR (Gly), =
FH 5 W e (TRIS) , 1 — B¢ BE 4 B2 4 (SDS) , U
H 3 2, — ¢ (TEMED) (3§ [# Sigma-Aldrich 24wl , 4%
5 4 3k G7126, RDDO00S, 74255, T7024) ; iH fiz
(CA), %824 IHR (CDCA), i A LR (DCA) , BE 2=
A H R (UDCA) , % £ A L iR (HDCA) , £ I 2
(LCA) , H & JH f (GCA) , H & # %= & JH 1%
(GCDCA) , H & M % 0 (GDCA) , H & RE i &1
2 (GUDCA) , 4 fif JH R (TCA) , 2 fitfh # 2% %40 H i
(TCDCA) , 4 fifi &1 lHFR (TLCA) , 4~ fiff Jii % JH R
(TDCA) , 4T A€ L A W FR (TUDCA) , 4= i # 25 &
JHFR (THDCA) , H & A IR (GLCA) , H & 1 = A
A2 (GHDCA) (K#EFECHEWHEARARAF 155
4% 9 M0214AS, A0221AS, J0602AS, 00424AS,
D1017AS, A0809AS, JOI15AS, J0312A, O1009A,
B03D9K 76539, BO0516AS, SO0312AS, JO115A,
M1202A, A0311A, A0409A, MYO02YE0O8MY13,
MY02YE08MY17) ; CYP7A1l, CYP27A1, CYP8BI
mRNA K 51 4 )5 5] th | 5 28 A= W BB A BR A
AlA L R T,

£1 3wEF7

Tablel Primer sequence

51 JT 1 (5'-3")
CYP7A1

K % /op

I CTGAGGGATTGAAGCACAAGC 95
T it AAAGGTGGAGAGCGTGTCATT

CYP27A1 - ¥iF CATCCAATACACTGACCTGGG 88
T ii# ACCACACCAGTCACTTCCTTG
CYP8BI1 [ if CCTTCAAGTACAATCGGTTCC 83
TUiF GTAGTGGTGGATCTTCTTGCC
1.3 X %% XFSTPRP-48 %l 4 [ 3 B BEAN ( I ¥

{ERHE A PR 7)) ; F200 PRO % Jifg 7 1% ( 5 1+ Tecan
FEHAE); VIIAT7H PCRAY(EFE ABLA ) ;
041BR127719 AU L yk { S % 84X, Thermal Cyxler %!
cDNA ¥ 5 SR ( 36 [ Bio-Rad 28 Al ) ; Odyssey CLX
AR, 21 40 52 6 4% % 4t (25 B LI-COR Biosciences
2y W) 5 SCN4A00 AL £ 45 49 4 U0 7 ML (1% [ Leica 2
] ) ; Synchron DXC800 % 4= [ 3l A= b 43 4% ( 35 [
U1 w5 & 2 JR K523 7)) ; Dionex Ultimate 3000 5 J& ¥
AH {5, 3% & B¢ Thermo Q Exactive VU M #1 /&% i, Y7 %L 18
B 77 43 HF i % /X , ACQUITY UPLC BEH C18 & i
(2.1 mmx100 mm, 1.7 um) ( 32 [ Waters A 7] ) ;
. 66 .

HGC-36A I E WAL (KA E R B R A R A ) .
2 FHik

20 KRE&25 srdH S5 MmICE  SD KR RE NP
T 3% 1 HAR T BE AL A S A, AR 12 H A
2B B2 (4L HE 71 50, 100,200,400 mg- kg #E
FH A . HEF 1 4L i e S IO iR B AR
51k KRR ™= A B S 455 4 70 T 9 A A
L R AR e, R BN R, B RERS
1R, EST do BRICRE IR, I W43
Yk & UOK AT TG KRS B R M R /ME
EIEOL . T 7T RS ARES K 12 h, 55 8 K 28 JRK
JE R FNEHBME M NEY . & FE 3 IkR
1000 == TN < s 15 I o S | R S o = Y L I 1
2 AUV 4 B F HE 4 8 K e 2 Ab ks I, G4 4y
B A B S 80 CCLR A7, I T oL if s e A
M 5% 2 ;2 W (Real-time PCR) , & 1 % %8 B 35 v
(Western blot) X IR & K . & B WA H
TR I A e IR R

2.2 IVEARTEARAE I i AR AR bR R
= 25 K2 B e 1 Ol B2 B A o B i Bl A 0, R
ALT,AST,ALP 1% &% TBIL, TBA,Crea, Urea, ALB
Tt

2.3 HEY A BUFMER M [F — A FHE, & T
10% H Pk HY 22 vh % 18 22 72 h, B s BROK BLIEK
A, YR . HE B2 ¥ B 47 09 7 f A
SR RZ N INE RS EETIO R SRR T R
B NRAE B g 46

2.4 RPEHMK WAL CKT,CK19 AU A
it i 5, W TR h 2% P R (PBIS) Wk 3 Wk, il P A TR
ZZEPIRCE T B N 100 °C, 8 min, 60 °C, 25 min iF
YR BE, ARBH EE )G, PBS ¥ 31K ,3% it
A A SR TR P S S Ak 0 i O R E AT BELT , PBS TR
3K, 10% Ll 2 1 ¥ $F P41 30 min, ¥ il — $T (CK7,
CK19, ¥ BE 43 % 4 1:300, 1:400) ,4 °CHE & 2 1%,
PBS UL 3 UK, % — Pt (1:1J7),PBS % 37K ,DAB
IR RGN, 0.4% R TR - L B 404k, F R OK ok,
B BE SRR, W B W, M i B A, B
U1 R ML A 33 R, W% CKT7, CK19 £ ik
% 0L o

2.5 Western blot £l JfF 4141 CK7,CK19  FREUF
2150 mg, Il RIPA & 1 24/ | mL, {4 A 3l
WFEE AL 65 Hz 213 1 min, {f FH BCA & & & I I
FEGE M . & 10% 58 TN I ok e o6 Jie 1 47 L 0k, 7%
i, RS 3 P4 & bt AR R i, CK7 (1: 800) , CK19
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(1:800), GAPDH (1:1000), —4i(1:1 7). il
odydssey ZI 7 KI5 & Ge kil , & H Image J #A4  Br
2 Skl IKFEAR -
2.6 Real-time PCR %z Il i 4 21 CYP7Al,
CYP27A1,CYP8B1 mRNA A ik  FR AT 41 41
50 mg, & HCE RNA . S H] NanoVue i B2 46 4% , X
2 wL B RNA J% 76 35 ot 2 b0 3R 1T, K RNA W
K 260/280 nm F1230/280 nm. i Jf] 136 5% Sk 7] &
XA RNA #F AT 360 5% 5, W 45 44 4 110 °C, 25 °C
10 min, 37 °C 2 h,85 °C 5 min, 4 °CI£ 7%, K%y 2 h B
e, B0 1 4R BE K 2R DTRE |, 3E 1M 15 3] cDNA. H
Real-time PCR £ Wl i 41 21t CYP7A1, CYP27AL,
CYP8B1 mRNA A% iA/KF,SYBR Green Wi k4"
AR 2 DEPC 2 wL; FIE5I% 1 wl; F g5l
¥ 1 wL;SYBR Master Mix 5 wL;cDNA 1uL. 2 i
1M 95 °C 60 5,95 °C7AE 1 15 s, 60 °C 4E i iR &
60 s, ¥ 14 4513 . mRNA ik % H GAPDH & iF,
K222 4 mRNA Rk i
2.7 ASOURAH HR K T O 7 (UPLC-MS) #E 47 I
g e &5 Mt 2% SCHEk (11438, f# ] Dionex
Ultimate 3000 /& JE i AH R 4 70 5, 4 3% A Acquity
UPLC*BEH CI18 f& 3% # (2.1 mmx100 mm,
1.7 pm) ; Ji 20 A 5 mM EE 2 8% 1% 0.1% R (A)-H
BE(B) ;B B Pk B A2 P 0~1 min(55% B), 1~2.6 min
(55%~62% B) , 2.6~11.4 min (62%~80% B) ; Jii
0.30 mL-min"; #FFE 5L 5 pL; #E R 45 °C,

fii 1] Q Exactive P4 # #F /i H 37 % 38 B w5 53 B¢
J 3 ASCVE Ry 43 B R I A A o B IR Dk RS 55
TR (H-ESI) , 2R JH 1 8 B 204 3 1 - 1 58 W 4%
(Full scan-SIM ) £ X FH F 5% 4 5040 i % 2 400, 4
0 [ (m/z 100~1 500) 5 43 HF 4 70 000; W5 55 1 &
2.8 kV; & 40 % I B 320 °C ; & Bh o B 2% IR E
300 °C ; #5 A (N,) I & 35 arb; 4 Bh A (N,) i &=
%2 BFEHAREEBOPM (tx5,n=12)
Table 2 Effect of gardenoside on body weight of rats (¥+s,n=12)

13 arb; H 3h 1 25 5 Hl (AGC) 10°; s-lens 5 #ii /K
50,

2.8 LW JFAEHE B AEY IR ER AT B
75 50 wL, A W B 150 wLiR 4,4 °C, 17 rmin’
B0 10 min, U F Y 140 WL A WA T, 11 70%
FHE 70 WL &2 3%, B E 35 i FF UPLC-MS ; Bk U iE
04150 mg, in AW B 1 mL 2%, F4c°C,
177 remin” &0 10 min, 04 10 cm, B3
800 wL & WAL W T, i 70% H [ 80 wL & % vk it
F 78 47 WS i J5 A TA) 2 500 R R B0, B B BE AT
LC-MS 7381 s FREUE 1 25 ) 100 mg, i A H B
1 mL # 7 42 B 30 min, T4 °C, 1 J7 r-min" & [
10 min, #0242 10 em, B |- 3§ 800 wL (W A &k
T, 0 70% HIE 80 wL 2 I R i | 15 70 4315 il J A [
SR URES O B 54T UPLC-MS 43 # .

2.9 SiitsEdis R SPSS 25.0 kb HH . K
B DL xes FoR , 1R AT IE MR L FF G E A
G AT B A LB PR 3R 25 43 BT kAT 2 4 A) LA, A
] 9 P LE A F LSD 2 s A A& IE R4 i R FHAE S
BB, P<0.0S I Z R A G2 2 L.

3 &R

3.1 XRBR—MARIEMm HE3 R, 550
2 IL#2, 400 mg-kg' HE ¥ 20 h AR 3 oK AT 3 IR
i R R A A B AR, 5F A E,
200 mg-kg'HE 1 41K BUHEM P & B a5 45 245 5
5K, 525 A L, 400 mg- kg HE T4 2H # 2r K B
) Bz ik S 2 55 £

3.2 XPREAF R Zm A2 EZS A4l 0E T
150,100 mg- kg™ 21 K B4 S5t £ i s (1] 3 o s 34—
2,08 T 200,400 mg- kg™ 4 A B AR 5 £ 19 i i
M. MNZ 2R 5 3 RIF IR HE T 11 400 mg- kg ' 41
KB BT W] 8K TS F 41 (P<0.05, P<0.01)
W2,

ﬂlé s p Yos fif A At
iU 1 P EAPS H2R 4K BSK 6K %7K
/mg-kg
%5 191.9249.27 191.67+9.49 197.44£14.00 202.00£14.46  206.44+18.27  209.894+20.61 213.78+21.21 219.00+£23.40
BEF 1 50 190.67£12.90 194.08+12.29 197.18+16.31 203.18+19.31 207.00+£20.77  212.55+£24.33  217.09£26.77  222.00+29.04

100 191.50+12.38  194.83£10.69  199.92+14.48 205.50+17.15

200 189.58+11.52  193.33£14.91 193.17£16.10  192.50+21.38

210.27£14.68  215.73£18.28  221.45+19.67  225.82+21.56

198.00£26.23  201.10£32.30  204.90+33.59  210.70+36.07

400 189.67+11.13  192.17+10.01  188.42+14.21 187.67+17.01" 184.89+21.27% 186.44+26.34% 191.38+27.73" 201.14+24.33"

TE 5% U 3R VP<0.05,2 P<0.01 (K 3~12 /) .

.67.
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3.3 XKML EAFE T Re AL bR 5o
F14H %, 50,100,200 mg- kg H8 71 20 TBIL /K *F
2 T (P<0.01) , HLFif 5 55 & (4 7 s 1 7=, BE T
11 400 mg-kg' 41 TBIL /K F & 3 7t & (P<0.01) ,{H
WA T 200 mg- kg HE 7 H 41 s 48 7 H 400 mg- kg ' 4

®3 ®FENKRMDEENIER

&M (x+s,n=12)

1.7 ALT, AST B & F+ & (P<0.05, P<0.01) ; #8 F
200 mg-kg' 20 ALP /K~F-F+15 (P<0.05) ; #E 11 200,
400 mg-kg' 41 TBA /K F 7t & (P<0.05, P<0.01) ; HE
T ¥ 100 mg-kg' 44 ALB /K F J & (P<0.05) .
W23,

Table 3 Effect of gardenoside on blood biochemical indexes in rats (x+s,n=12)

4] Fiilh==s TBIL ALT AST ALP TBA Urea Crea ALB
/mg-kg!  /pmol-L"! /U-L"! /U-L! /U-L"! /pmol-L! /pmol-L"! /pmol-L! /g-L!
A 1.20+0.95 26.11£5.93  63.00£8.94  191.00+80.20  12.69+4.69 6.20£0.92  22.44+3.28  28.47+4.56
Be 71 50 3.58+0.702  29.00+4.75  61.09£6.12  228.22+99.15  12.11%£7.19 7.20+£1.57  22.09+5.20  30.29+2.36
100 6.04+1.612  29.18+3.63  60.45+7.53  267.56+88.98  16.45+2.94 6.65+1.57  22.18+2.32  32.08+3.41"
200 11.51+3.052 31.1148.42  66.44+6.37  325.29+50.92) 22.67+7.04"  8.12+4.00  21.22+3.99  30.10+3.10
400 9.43+£2.292  36.00+8.892 72.57+£15.22" 258.80+79.38  25.23£5.092  6.51£2.86  24.86+6.09  26.83+3.14

3.4 XORBAFHLUR BRI 2 AR IR AT I
JHF U 5+t 22 9, (0 200 AT O TR A RN IE H .
BT R ULITE 40 AT b i VIR E Hh e ROR DL K
A8 X OICRRAE S I ] Jo oK DL 48 A 4 i A 42 11 . 4E
T4 50,100 mg- kg HE ¥~ 21 P HR AT WL HE K/ I
WL BB R, T RIRFE X B BT oK L
2 T 240 i e ik B SR BE AT BB o JEE /N e e i kAT

A
A. %5 4, B~E. §E T4 50,100,200,400 mg- kg 4 (& 2~5[A] )
Bl wFENEFARFALFEZTHHZM(HE, x100)
Fig. 1

3.5 X RRUF4 4 e 401k CK7, CK19 £ ik 1Y 5%
) HEGADE %"#F 5% ) 4 7 B4 ) i (DR) ,
A kg AR A 2 T O 458 43 175 5 1 5 o 1 IR G Ak | T
CK7 Al CK 19 1E k35 31 BH A5 240 B (4 B 25 9, 76 1E
JRAE RN B Tz W . 25 4 CKT B R A E
w52 A I 1T 50,100 mg- kg 41T
A0 CK7 8 13855 2 F 17 200,400 mg- kg 41

B2 ®FEMNEFEARFALCKIEARIEMNZIE (R4 1L,*100)
Fig. 2 Effect of CK7 protein expression of liver tissue in normal rats (IHC, x100)
. 68 .

C

AU T A B EE Y 5K . A8 1 200 mg- kg 4 A AR AT
D, P O 00 €0 S5 W5 0 €5, T ] D35S 4 4 i Jek ik, Y1
XA A BN B TR B A 8 A L R . B
T4 400 mg- kg™ 2 A KU HR AT UL 231 € B2 L 2
M5 21 0, b Ot 0 . BT AT LK R 4 20 P R 40
LHES ZE L, 2R 25 T R 45 V04 XA W I Y IR A 4
A O RS BRI ARRE A iR . DLIET 1,

Effect of geniposide on pathological changes of liver tissue in normal rats (HE, x100)

O E CKT B EL .

= HH, T
50 mg-kg ' n] WD CKI9EHEKR, 55 A4
Fo &, HE 7 1 100 mg-kg' 4t AT UL ALk BB
CK19 # H % ik , 2 7 f 200, 400 mg-kg' 4 ] WL
CKI9H M F£ik, Lh b gh B4R /R bl 2 A 7145 7
A K, A N 2 e, HL e R AT
| S & AR At 2 IR R . DLIRT 2,3,

L.
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A B
B3 HRRFEINEEARFALKCKIIEARIZE
Fig.3 Effect of CK19 protein expression of liver tissue in normal rats (IHC,x100)

3.6 X K EUF4H 41 CK7, CK19 5 1 38 ik 1 52 1
o3 A B A T4 400 mg-kg' 40 CK7,CK19 #
2635 0 B 38N (P<0.05,P<0.01). LK 4,5 4.

cxr S .
oavo S s -
BT ]
-

cx I ES 44 kDa

GAPDH 36 kDa

=

A B C D E
4 |FHM AR CKTH CKI19E A Bk FRiE Bk
Fig. 4 Electrophoretic of gardenoside on protein electrophoresis

expression of CK7 and CK19 in rats

3.7 %R BRI R Y 5 )

370 XREMFAL R ETRGERE 5204
Fo#, b T 1 50 mg-kg' ZH T 41 41 h GUDCA,
GHDCA & £ B i F#& % (P<0.05, P<0.01) , TLCA %
A TFE (P<0.01) 88 711 100 mg- kg 41 JiF 4141
1 GUDCA,GHDCA, GCA % & 1 & [& ik (P<0.05,

x5 |FENARFAADEFRSBHIM (I£5,0=12)

IS0 (e Ak, x100)

x4 EFEXARFALH CKTIMCKIIBARKMFI (v+s,
n=12)
Table 4 Effect of geniposide on CK7 and CKI19 protein

expression in rat liver tissue (x+s,n=12)

25 4 /mg - kg CK7/GAPDH CKI19/GAPDH
2 H 0.50+0.03 0.37+0.01
BEF 1 50 0.42+0.06 0.50+0.10
100 0.58+0.01 0.45+0.09
200 0.66+0.10 0.57+0.04
400 0.84:0.08% 0.73+0.28"

P<0.01), TCDCA % & W & 7t & (P<0.05) ; #8 T 1F
200 mg-kg' 41 JiF 41 41 # GUDCA, GHDCA, CDCA
W B AR (P<0.05, P<0.01) , TCDCA, GDCA,
HDCA,CA & E T, 2 7 A G it 2% L (P<
0.05, P<0.01) ; #E ¥ # 400 mg-kg' ZH Jif 21 4!
TCDCA,HDCA,CA,CDCA SR EET R, £ %A
GiibeFE X (P<0.01), W#ES.

Table 5 Effect of gardenoside on bile acid content in liver tissue of rats (x+s,n=12) pgeg!
21 5 ik /mg - kg THDCA TUDCA GUDCA GHDCA TCDCA UDCA HDCA GCDCA
2 0.47+0.09  0.17+0.05  0.10£0.03  0.08+0.04  1.38+0.45  0.01£0.01  0.01£0.01  0.57+0.24
HE 71 50 0.43+0.09  0.21£0.12  0.05+£0.02  0.05+0.02"  2.31+0.98  0.02+0.01  0.01+0.01  0.36+0.05
100 0.46+0.07  0.08+0.01  0.07+£0.02"  0.04+0.022  2.64+0.63"  0.02+0.01  0.02+0.01  0.55+0.33
200 0.44+0.13  0.09£0.02  0.05+0.032  0.04+0.03"  2.61+1.19"  0.02+£0.01  0.03+0.02"  0.61+0.20
400 0.59+0.11  0.13£0.02  0.07+£0.03"  0.03£0.022  4.98+1.782  0.01+0.01  0.04+0.022  0.66+0.43
20 51 F 4 /mg - kg! GCA GDCA TLCA GLCA CDCA DCA CA
S| 12.00+3.94 0.55+0.41  0.13+0.06 0.02£0.01  0.02+0.01 0.06+£0.05  0.18+0.22
B ¥ 1 50 7.77+£1.75 0.53£0.37  0.24+0.102  0.02£0.01  0.04+0.04 0.07+£0.02  0.16+0.12
100 7.49+3.25") 0.72+0.62  0.14+0.05 0.02£0.01  0.05+0.03 0.08+0.03  0.87+0.49
200 11.34+7.62 1.45£0.89"  0.10+0.03 0.02£0.01  0.10+0.072  0.18+0.17  1.80+1.63"
400 7.34+1.93 0.79+£0.47  0.14+0.03  0.010£0.01  0.10+0.04>  0.12+0.05  4.26+1.81%

525 FLALHEE L AE 1 50 me-kg 41K BUIF 41
41 GUDCA, GHDCA, GCA, GCDCA JH 712 % &
i LU AT BT R ARG, H v AR A R GCAL R
W& T 13.76% , HoAY IRIT R /& it 5 LA B BT

B F 1F 100 mg-kg' 41 K B HF 41 41 +h TUDCA,
GUDCA,GHDCA, GCA 07+ 8 & & 5 e 56 r
I S L e i A L I S e )| S AL
TCDCA & & 5 eI iR e K, BT 10.33% ;481
. 69 .
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H 200 mg-kg' 4l K WT 4 4L TCDCA, UDCA,  Ho P REIRE i KAV GCA, 5= AL At Tt

HDCA,CA,GDCA,CDCA,DCA it 1E & & &5 [

AR LTE, B iER KR8 CA, LFHT 17.22%,

ﬁ’x,[ﬁfu&CAﬁl\ *F?EMOO mg: kgléﬂﬁfﬁﬂ?éﬁ U

THR By R

i, Ho A BT R

ol R

F 25 0

HA MR & 5 A Fr it Kb 5= B i, ﬁﬁﬁiﬁu,,\**)‘?ﬁmomg kg' 4+ TCDCA 1y
TUDCA, GUDCA, GHDCA, GCA, UDCA, @AW ESFAHAMIERK, LI T 1456%.
GCDCA,GDCA,TLCA,GLCA JH{T R & w ¥ TR,  Wike.

F 6 HETH K R4 e B A L 51 60 B 0
Table 6 Effect of gardenoside on proportion of bile acid in rat liver %
2/ i1 i THDCA TUDCA GUDCA GHDCA GCA Teb- UDCA HDCA Geb- CA GDCA TLCA GLCA CDCA DCA
/mg-kg! CA CA
%5 2.81 1.02 0.60 0.48 7186 9.10 0.06 0.06 341 425 497 078 0.12 0.12 036
HE 71 50 327 1.49 0.43 0.36 58.10 1832 0.07 0.14 298 597 632 .70  0.14 021 0.0
100 3.61 0.59 0.52 0.29 5511 1943 0.15 0.15 4.05 780 6.18 1.03  0.15 037 0.59
200 2.00 0.41 0.23 0.23 51.50 1426 0.14 027 241 21.07 5.68 045 009 045 0.82
400 291 0.64 0.35 0.15 44.82 2456 005 020 325 1736 3.90 069 005 049 0.59

372 XPRRIME R RAEN S5 A4l
B ,HEF 1 50 mg-kg' 4 ML7E H GCDCA, GHDCA,
LCA 17t iR & it W] i B IR (P<0.05, P<0.01) ; 12 F

GHDCA,LCA H 2 B % & %K (P<0.01) ,CDCA
RE R (1) & & T (P<0.01) ;88 T 400 mg kg 41
1fiL ¥ P THDCA, TCA, GCA, TCDCA, UDCA, CA,

¥ 100 mg-kg' 4L 1l ¥ ' GHDCA , LCA JH T2 7 = CDCA, DCA 1) & & Jt & (P<0.05, P<0.01) ,
% % (P<0.01) ; #8 7 # 200 mg-kg' 4 1L 35 GHDCA,LCA & # W FE AR (P<0.01). W 7.
F7 |FEMNABRMLBFRETREENZME (F+5,1=12)
Table 7 Effect of gardenoside on serum bile acid content in rats (x+s,n=12) pg-g!
215 Flt/mg-kg! THDCA TUDCA GUDCA TCA GCA TCDCA
EgE| 2.45+0.35 1.14+0.79 0.87+0.34 42.48+13.22 64.59+8.30 12.45+6.41
e+ 50 2.84+0.57 1.41+0.58 0.68+0.36 56.81+15.97 68.63+21.92 8.65+2.13
100 2.61+0.47 1.03+0.54 0.58+0.13 52.33+15.63 66.05+17.16 16.09+6.02
200 3.11+0.85 1.44+0.56 0.97+0.59 69.24+25.33 63.36+19.45 16.02+4.08
400 3.76£0.95" 1.57+1.08 1.03+0.46 119.61+£75.91% 130.74+30.692 27.19+5.54%)
21 51 # 4 /mg- kg UDCA GCDCA GHDCA CA GDCA TLCA
%M 7.28+5.99 10.15+4.20 2.04+0.70 1391.38+502.03 14.84+7.31 1.14+0.48
HEF 1 50 4.98+3.24 5.68+0.75" 1.16+0.292 770.97+552.39 9.16+5.94 0.44+0.20
100 5.3042.99 5.68+2.00 0.76£0.092 1 012.47+308.22 7.2245.63 0.77+0.17
200 9.28+5.09 6.98+3.58 0.79+0.12% 1 447+662.4 10.49+7.53 1.10+£0.73
400 22.65+7.08%) 11.63+6.23 0.71£0.15% 3 454.0142 003.22% 10.69+4.71 1.02+0.27
4153 il /mg - kg GLCA CDCA DCA LCA HDCA
25 0.66+0.07 103+87.26 100.57+104.91 10.23+0.88 14.53+3.12
B 71 50 0.70+0.19 88.17+67.75 75.61£53.12 6.80+2.39 10.33+3.88
100 0.64+0.11 102.31+35.44 166.41+62.17 6.49+1.07> 12.96+4.97
200 0.66+0.01 288.43+162.90% 95.61+74.91 5.13+0.73% 14.52+6.73
400 0.69+0.02 609.79+151.382 151.98+64.03" 7.73+1.74» 25.92+17.31

S HA LW FH S0 mg- kg 4H K BT
it H ¥+ i TUDCA, HDCA, CA, GLCA, CDCA,
THDCA,TCA & &5 LA EF, Horb CA 5 e

. 70 .

A EER K, S AL I T 4.75%, Hi4r
JIE VTR & & R [ 100 mg- kg B8 T 1 41 K B
E YR CA, CDCA, THDCA & & 5 L&A JiF b
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Tb, HCARY TR B K 3 1 9.26% , HAR R It
1R & &5 R M M8 7 200 mg- kg 41K B
JHITER CA,CDCA & & 5 A BT, CAR=E H4
WEANT 17.46% ;G 71 400 mg-kg'4H 545 LAY K
BRI Y P IR R M A B kA T IR R I AR L, 55 H
F8 5T H I kR M A8 R A AL b )

kA

Table 8 Effect of gardenoside on composition of bile acid in rat serum

2 L HEF 400 mg - kg 4 K BRUALTE F L BR CA M
CDCASM TR, it R FREBE, H CA filt
M TR ER R, 52 HAH A, JE T 400 mg-
kg & HEIE N T 19.60% ; 545 4L L, CDCA F+
T 4.63%. LS,

%

215 /mzu-%g" TUDCA GUDCA GHDCA GCA TCDCA UDCA HDCA GCDCA CA GDCA TLCA GLCA CDCA DCA THDCA TCA LCA
%5 0.10 0.06 0.12  11.69 1.63 0.81 1.11 1.16  60.63 1.08 0.07 0.04 6.63 758 0.15 6.54 0.60
HEF-17 50 0.12 0.05 0.09 9.05 0.81 0.73 1.27 052 6538 1.03 0.0 0.05 714 627 023 671 055

100 0.07 0.04 0.05 476 152 0.60 093 040 6989 0.56 0.05 0.04 735 7.1 0.18 598 045
200 0.07 0.03 0.04 321 0.84 0.55 096 029 78.09 0.69 0.03 0.03 828 252 013 403 022
400 0.04 0.02 0.02 215 0.73 042 073 025 8023 024 0.02 001 1126 0.60 0.09 299 0.18

373 X KREEBAEWHIHITRGZR 5=
M4 b5, 48 7 1F 50 mg-kg ' 2HH W N A Y b e
R THDCA & & & # F & (P<0.01) , GCDCA,
GLCA, CDCA, DCA, LCA, HDCA & F & (P<
0.05,P<0.01) ; #& T4 100 mg-kg' 4 H W N A& W
fIH 7+ THDCA, TUDCA, TCA & & J+ & (P<0.05,
P<0.01) , GCA, GCDCA, GDCA, GLCA, DCA,

x99 RFENAREHNTNHETRSENZM (F+5,1=12)

LCA,HDCA & & [ (P<0.01) ;200 mg- kg ' ¥E T FF
HE BN EY P IEH R TCA, TCDCA & & TH &
(P<0.01) , GCA, GCDCA, GDCA, TLCA, GLCA,
DCA,LCA,HDCA i) % it i 3 FE K (P<0.01) ; 2 F
H 400 mg-kg' 4 H B N A& ¥ GCA, UDCA,
HDCA, GCDCA, GDCA, TLCA, GLCA, CDCA,
DCA,LCA FR¥(P<0.05,P<0.01)., W9,

Table 9 Effect of gardenoside on bile acid content in cecal contents of rats (x+s,n=12) pgrg!
A5 FlE/mg-kg! THDCA TUDCA GUDCA TCA GCA TCDCA
2 H 63.22+26.95 26.59+18.71 23.51+10.11 1671.02+726.51 989.91+291.61 142.69+107.90
B+ 50 236.69490.962  46.19+18.82 14.26+3.89 1887.37+858.69 862.55+345.97 277.78+86.18
100 197.98+133.59"  67.49+28.02% 6.64+1.56 3844.114859.74  367.93+106.44%  195.46+222.13
200 75.22+40.87 12.28+12.90 3.17+0.98 6213.84+832.8%) 314.96+131.722  615.57£166.08%
400 22.59+9.64 15.82+8.69 4.48+0.13 540.68+260.08 65.29+5.42%) 91.52+16.10
A% FlE/mg-ke! UDCA GHDCA GCDCA CA GDCA TLCA
2 H 1 404.17+485.70 36.25+7.38 110.72+38.82 7 853.05+711.38 139.59+57.64 28.13+19.12
Be 71 50 1023.85+305.56 9.03+3.03 61.95+31.02V 4 786.94+1 906.88 89.33+66.93 37.88+11.28
100 1 248.58+260.86 5.14+1.39 29.58+0.99%) 17 894.57+6 966.73 45.68+13.27% 16.07+10.68
200 785.70+606.39 3.88+0.11 32.03+18.062 20 620.61£18 959.90  39.86+14.892 4.76+1.26»
400 136.43+53.002 2.29+0.03 6.39+3.02% 788.38+208.39 4.95+2.332 5.26+2.54")
5] /mg-kg! GLCA CDCA DCA LCA HDCA
2 H 39.11+15.63 2706.40+1 228.38 44 508.29+2 449.47 14 216.19+3 546.05 5376.87+330.26
LTSRN E 50 18.49+5.97 1003.52+269.25" 31 637.19+2 835.23%) 9728.62+1 539.78" 3 142.98+321.29%
100 12.28+5.82% 2495.55+1176.04 35 489.56+2 365.38%) 7387.36£1078.012 2 855.97+214.92%
200 10.94+5.68% 2 117.11£902.21 34 090.11%3 406.832 6 117.89+2 631.772 3 397.204£675.912
400 3.05+2.352 7.86+5.13%) 26 740.56+2 997.30) 3976.94+1 871.812 3 224.89+367.29%

.71.
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525 4 B HE T 50 me- kg K BUE
N 254 b IH 7 R TUDCA,CA,DCA, THDCA,TCA
S T A IR R A R L A R AIG
HE F 1 100 mg-kg' 4 K BUE M W 49 b 0T R
TUDCA,CA,THDCA,TCA ()& & & LA Bk i,
Hop CA Ry b T B B K, o 10.57% , oA IR &
5 HE U R B B8 T 1 200 mg- kg 4H K BRUE I A

CDCA,DCA,THDCA,TCA B & &5 e Jh 5, Higy
R AR 5 LR, L P LCA M i 5 b s
ZH 19 20.17% F B = 10.85%; HE T 1 400 mg-kg' 4
Has A KR E BN EY IR 4k kR
TERKMA L, Hoh 525 4 b, DCA,HDCA #£
e F % 400 mg-kg' 40 0 & T &, H oA
HE F 1 400 mg-kg" 41 (4 A0 JT BR 09 o5 HL A B R B o

¥ v 0 it 2 TUDCA, GHDCA, TCDCA, CA,  W#%10.
F10 WRFHEHNKRE A EY AT B H R 5] 8% 00
Table 10 Effect of gardenoside on proportion of bile acid in cecal contents of rats %
A5 /rjgl{%g" TUDCA GUDCA GHDCA GCA TCDCA UDCA HDCA GCDCA CA GDCA TLCA GLCA CDCA DCA THDCA TCA LCA
A 0.05 0.03 0.04 138 053 2,67  6.70 0.22 9.66 020 0.10 005 320 5285 0.I5 198 20.17
e 50 0.08 0.03 0.04 097 045 1.78  6.35 0.12 1198 0.17 0.08 0.03 1.65 5691 040 2.63 1631
100 0.10 0.01 0.01 073 033 1.82 547 0.07 2023 0.08 0.07 0.02 3.03 5219 036 231 13.17
200 0.19 0.02 0.06 121 0.64 1.13  6.16 0.06 1577 0.11 0.04 0.02 3.53 56.15 032 3.74 1085
400 0.03 0.01 0.01 024 0.16 048  7.64 0.02 725 003 002 001 061 71.04 0.10 1.05 11.30

o5 (4 &, #E 1 50,100,200 mg- kg 4
JIF 20 41 CA/DCA [ ik (P<0.01) , H v #E + 1
400 mg-kg' 4 CA/DCA fefdi o 5% A WK HE+
1 400 mg- kg 41 1L 7§ CA/DCA 3% Ft &5 (P<0.01),
HRIEHHM247H5 . S AHEEK,E T
100 mg-kg ' 41 H M W& 9 h IR 2 CA/DCA Tt
L SH G FE L (P<0.05), 525 U4 L8 A8 71
200,400 mg-kg' 41 CA/DCA F& 1% , H 400 mg-kg'#E
T HHCADCARM , BERTHEITFE L., W
F 11,
F11 RFENKRAEAR MEFMEHAZTYWHAETE CA/DCA
RIS (X+5,n=12)

Table 11 Effect of CA/DCA expression of liver, serum and cecal

contents in rats (x+s,n=12)

7 . . .
24 ) ) e 1 7 B 2
/mg-kg!
g 54.29+12.6 436+2.65  0.15+0.07
Ha 71 50 11.84+10.892 5.69+2.83  0.19+0.12
100 18.2+13.37% 12.5749.44  0.35+0.23D
200 17.17£7.36» 8.61+4.35  0.14+0.19

400 38.56+26.16  1077.09+52.57> 0.04+0.03

374 X K B 4 40 h CYP7AL, CYP27AL,
CYP8Bl mRNA EAW M 52 HA LK, BT
1 200,400 mg-kg' 4 CYP7A1 mRNA % ik W] & 7f
1 (P<0.05) ; #8 7 11 100, 400 mg-kg"' 41 CYP27A1
mRNA % ik B . 7+ (P<0.05,P<0.01). W& 12,

. 72 .

F12 HEFHEI AR CYPTAL, CYP27A1,CYP8B1 mRNA KX
M (s, n=12)

Table 12 Effect of geniposide on mRNA expression of CYP7AL,
CYP27A1 and CYP8BI1 in rats (x+s,n=12)

brilhess

25 CYP7A1 CYP27A1 CYPSBI
/mg-kg!
gE| 2.23+1.31 1.74+0.67 2.18+1.17
He ¥ 50 4.2242.74 2.23+0.91 2.41+1.4
100 3.5142.09 2.9+1.46Y 2.79+1.92
200 6.56+4.49" 1.9240.52 2.59+1.75
400 7.58+2.11Y 3.45+0.472 3.46+0.49
4 itit

JIEL 3 R AE A P9 B LAk SRR AR 1 T AR AE L R
JHF- 240 3 3 I [ e % g A 0 e A3 T A i
77 A BB I Bl Y OGS 43 3R S Y — 3 A )
AL AE R U B 0 1 BT, AT A A [
5O ECE AT e . RRTHRR A B T A R
Yy J5 (14 W5 WSO A2 3 IR 3 e JIEL D I 6% 43 W, DA 4E R OE
B AR R A, DT B A M ORI IE o I R
T RE R 0 AR A T RS E TR R Y
AR, HE 32 30 1 40 1 3 AR v U AR AT DA s e
B Dy R PR, 51 R GoRn AR 3, DA T T U 48 A
P14 3 figk R0 e vy, S 6 R 9 6 B LY 1R 1T DA Ry A= )
B R W) R & AF S 2 RS 0 PR 7 R b R )
KAt 2 (CA,CDCA) FIk 9 il it R (DCA,LCA)
A R A RN 2 iR — &
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CYP7ALJG 3, 1E 3-8 Hk- A °-C27-25 [ B 4 Ak 18 5t
fitt (HSD3B7) W AE R, K 43 1B i 18 4R 5 v ] 7
Y# CYP8B1 i — 4k CA T A % CYPSB1AE
FH & AR 35 Hp fa] 77 438 1 CYP27A1 B 4k CDCA.
FEXFAEH T ,CYPSBI ¥ il & CA I A L %, iX
BEFR Ry b IR AR b U AR SR AR X )
R TR A B 90% , T 4 4% IR I % S LA IR [&] B oy i
BF T AR T A BN G B BRI 2 AL CDCA
I CA DL K5 H & R AN 4 R R 45 A T8 B ARG 245 4 AT
B2 . T 10% W2 5 — 45 CYP27AL JH 3 1Y
“HRPE T ¥k A2, B 5 CYPTBI A I L CDCAMY |
CYP7A1,CYP27A1,CYP8B1 2 T E NS5 HH
R A B SE R, X R IRy R B B AEH . A
FEHRH CYPTALJE IR G B AR 28 i 3 A58 g B 3
fifg 22— AT 5 T A AR A A LR R AR
R A3 W A Ak IR [ A R O 43 i Sk R TR L TR
[T TR O S N P A S5 Bl 70 2 N
CYP7AT {3 Jin v] 42 3 JH v 0 2% {8 o BEL 1 2 1 4
W, HOE S A 2 38 0 AR T R it b ) CDCA™ . Ik
A B WEGE R CYPTALFI CYP8B1 H1J2 iF ik CA
M CDCA - fif ¥ X HE 837 71, 7T LUK CDCA A B 5%
bR CAPY S CYPTATL WG P P T BT R b 119 K
/N,CYP8B1 #E T CA 5 CDCA I HLAE , AT B
TR R ALK . CYP2TAL J& FEAE7E THF
JUE o —Fi T g 22 A HLAIR R EE Y 40 £4 3R P450
fifg >, A NI 50% 11 IF [ 8258 5 CYP7AT B4 Ak 5%
6 R AR R HEBR (AR b o 24 BF IR & 2B B A5 B, BT A S
o | O N i 0% 2 € e S e e = O o
T IF 2 30 5 ) CYPTA L e S ok A BT R A
CYP7ALX F & MR R A A %5 EZAEH .

H A B 58 & B0, AR R A S IR ol i 22
9K gh A, IR HEE 2 AR /NP AT AR BRI B
INEE T Bl K& RAE RV, 3 B 20 R0 AE 400 i 1 45
B T2 40 SZ R 23 5 e E T R A A
G300, AT 3R T 4% SRR A A TE , 51k I P A0 B A
BH 2 |, 1 BRI B4 958 i, e ¢ 5 BOMR 7 R /KO 1 T
w20 ARWFSE R R B, Real-time PCR 45 3 45 T
1 400 mg-kg' 5 25 14 CYPTAL, CYP27A1,
CYP8B1 mRNA K ik A fF I F, H I 1Y TBA K F-
NP 41 CA Fl CDCA & 4 Fr F+ &, i B iE 52
T e R AR A L At R T, CYPTATL, CYP27A1
M CYPSBI Y Tt i 5 B IR R & i A 38 A3 ¢, OF
Al LA E CA R CDCA 92 1. KIM %7 558K
CDCA FI CA 25 5| i T 451 15 F1 4 A J Iy, 5 304 i

FI WG Bk D BB A2 B, 345 T MRV R 5 5 0 40 if AT
TO, e 2 U IE R . DR A I 5 A5 RO L IR
FH R0 & i HE + 1 Al REAE 2 CYP7A1,CYP27A1 Al
CYPS8B1 &3k , JF i 4 2F 7 BRI R 19 A A, 2 i T
—E R IR AR, JEH 2 CA F CDCA % # 1
B, e X P23 i T — 2 i

AR 5% 2 B, HE 7 H 32 A B0 40 2 B 04 ik
it A L AT T R AT TS I 0 T
w2y Y A AR
B2 /1 5 N 17 1R 7 AR 1 = W AR 1
FIRRSEEAE o SR, BUA B o8 o & B, 2R K
i IR HAE T 1 & Ak — o 1 B M RO IR AE T
T RS T, FHEN LA T E
B 43 A8 F 6 A B B R A T A AR T
T HE TN R Ak 2 358 007 1 I 453 5 4, 485 SR 4 7R e 7
U RN - 2 H A R 3, BE R AT R
Y 1Y 32y o L L DING 26 E 52 1 2+ IR A A
T B I E  E 2 /N T RO S 2 51 R
B . LIU A&V 0F 58 & BLAE 4 38 &oF BH W FXR 4
S IR R R G E T e DR A IR T R L A
AL [ L 336 i) 2 a0 L T A AR08, T L L AT
U0 B FXR A5 009 B 2 3 0 e, 5 35O 7T R
He 380, B AR A X FXR A5 09 R R
JHF - B VI 16 V8 45 4 FH AT RE S 2 R IR B R AR S A
oo i H FXR AT ELH2 40 IRy R A A SC 2 1A, A
5T ER 04 B4, R BE X A 3 R0 A A K
M, TIAN 2890 % BUAE 7 300 mg- kg v] /5 5 i
7, I 11 Bt o R 1 O 0 35 PR 0 el AR, S B0R
R 45 G e R EUFIEH L2, H TCA, TCDCA Fl
A= i 1 BB ( T--MCA ) S AE F 15 5 1 458 43 1) 7%
EPREY . EARWFSE 8T 1 400 mg- kg 41 K
JT 41 2370 1ML 7 Hh BBV E R TCDCA L I 3% H TCA HY
TR AL A BT, B A AR 4R bR b
AST, ALT {99 P 15 5 , o5 #2058 0] DL HE 31 25 8L 10 )i
R YN AT A% B4 16 A4 2V, Western blot 4% S 3%
W, 528 A A, 4% A AR T 1T 45 25 41 Y CK7
CK19 # FI# A BT 3k, Ju HA7F 400 mg-kg' #ig 7 1F
W Rk B, B S5 A4 i B Gt
B, l U] B R IR A AE 6 U 2
W5, Hh B R P BE A R N, B TR S I
JUE B 1 7T fig 8 4 IR 2 TCA A TCDCA S J B

o B o U I o - W R o S S
A MR 5 A T 240 MR i rp 2R AR 8 KO 9 IR 7R
A1) GCDCA BLAT B R W 80, ml B3 TP gk

. 73 .
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(I e A o U A YN 17 o 5 A N
W, 2 4 25 R JIF2H 24 GCDCA 1Y & BB &
HE 70 & 1Y e 4 TR A, R T A I e )
P AE 17 25 {1 I 7 /R HE it 5+ 8% L LA & GCDCA % it
B TH R, 4 T % S H A0 LAY A A R T T L i v
TBIL,ALT,AST,ALP } TBA /KKl & HE T 7 &
PR 1E T 3E K, i v K 4 2 IR R CA L, CDCA
Sy WA BT . Hh TBA AT AR A 4 4
) BB AR T W) 22—, 7 4 2 pl A A i
AT, A WS HE A i e TE 18] fiz RS T s RS o L
B W, TR AT E BRI . &
T 1 70 24 W), BT TR A TBA #2004
B, DA S T TBA AL Ry st o 24 40 i 52 4L I
JHF IO 6 JBCHE v R 1Y) B 0 T R, A AR S IE TR
A BUME SRR R o A TBA AT 4
7 JFETUE A58 A5, [m) sk 2 o — T L[] S B U S
JRC AR J3 AR S R A M A 5 B AR AR o BRI R
K IR AT F 1 )5, 91 R R K T
ST 2 B i A2 B AT R AFAE R — R &R

JH--RH - & e 4 m) 24 457 IE VT PR () R 24, g 18 v
95% MR T R B 2 8 I Gk A AR 3, 42 A IR T
7% W) 2 i A 2 A i HE 27 IR R T LA ) i
B 43 20 TR B AR A A B B AR D IR R Y
Z o T EhE AN TR IR AR D B
W) DCA,HDCA & 12 W B & HE 7 1 577 & 1Y 34
KT REAR AT LA IA A KGR 08 - 1 B AR 1R
B 0 AE 2 B R IE T R A R B T R
RIS T, B TR B N A Y B IR R G
HIL AT gl 1 R BRI IR (1) & B, A2 1 IE IR
TENFE RS R, 50 1 JH TR 09 i 1 36 .

MRy R AR NS B 2 R R 2 AT e
S, HAR A0 T A SURE 48 75 408 45 19 & AR BL
PTG g R s R A A R . HYE
1% 1% %) A2 A6 FT fig = AT 1 5 1R A T A R ok
TG EEAR o ASWF 50U T A 6] ) A 1 1 4 T
KEHEE S B B S O, DL I TE L
B A T IR R AR Ak, & B RR) Y Ik
FHAE 74 AT 1 25 52 o Ok RURE v R 3% 1 26 1, HL AT
111 R N A Rl S5 A S A £ 1 R s =1 S
733 26 JJH 2 35 1 1808 2 5 SO B 402 403 1 D 1A
S TR 05 )5 3O T R O & AR e AE , B i
WE 5 1 A BE W T, 5 22 1+ 00 A7 b SEAE IR AP TT S A 5
BLEIR DY o S5 80, i T8 W AW IR R 3% 1Y 22 1k
55 2 SURNL I AR A AR R X, B BRI A

. 74 .

& SR TE T RE O IEL T IR Y A Ak R R % OC B AR

FH N TR0 i w1 T 6 AT R i AR A B — 1 5

i >0, P L B 6 G - - B T TR IR - G RE T TR 22 TR

) DG HE , T RE A AT AE 17 175 3 48 403 09 T AE LT
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