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[# E1 BH WIWSE (MDD BRI R BR800 E L. FiE KRR A K (NS
. ANIT #ERIZH , AER4MHAR (UDCA) 4. MTRAHEA 5 mg/ke) A MT @FEA (10 mg/ke) . KA « ZERH AR
B (ANIT) (60 mg/kg) S JBVFRFMEIFBIR R, LM E A2 7 R, LWEHRATAA R 24 hy, AEOK, REFRIML. BUF
fE, @ B3AEMENEREL LB (ALT) ., READRAILEBE (AST ., MiE SR FE (TBIL) UM B R
(ALP) K, Wik St-REG Y (RT-PCR) kil K BRFAEF CYP7AL I FXR mRNA £ik, HERRAEHIC (WB)
BRI K BT o I R & RS I CYP7AL M FXR SEH M RIL, R 5 ANIT FAIH A L, MT ik, & #4H ALT,
AST. TBIiL fil ALP # W &% (P<C0.01). 5 ANIT #iAI4] Lk %, UDCA 41. MT {E5 & 41 f1 MT & 5 & 41 9 FXR
mRNA ik F3E 31% (P=0.059), 78% (P=0.001), 39% (P=0.05), CYP7Al mRNA £iA/ 5 EiE 69% (P=
0.102), 257% (P=0.005) #1143% (P=0.024), R ARKKF, 5 ANIT BB 1LE, UDCA 41, MT ik 5 & 41
MT @4 FXR EE A0 i 23% (P=0.065), 55% (P=0.0056) F146% (P=0.035), ifii CYP7TAl 4% H
FEHI T 34% (P=0.105), 42% (P=0.007 1) 5% (P=0.205), &i#& &S HE7 K BT AR I 05, o]
gl P FXR, CYPATAL AYIER R F R Ak 9B,

[XERAY &S0 TR0 IER 7o 500 %)EREZ ik
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Matrine prevents cholestatic liver injury in rats YANG Limei » HUANG Xuhui» ZHANG Qianwen , CHEN Shu-
fang. Department of Pharmacy, Fujian Provincial Hospital » Provincial Clinical Medical College of Fujian Medical Uni-
versity s Fuzhou, Fujian 350001, China

[Abstract]  Objective To determine the mechanism of matrine (MT) in preventing cholestatic liver injury. Methods a-
naphthalene isothionate (ANIT) (60 mg/kg) was used to establish the cholestatic liver injury model in SD rats. All rats were
randomly divided into four groups, which were normal saline (NS) group, ANIT model group, UDCA group. low-dose MT (5
mg/kg) group and high-dose MT (10 mg/kg) group. All rats were administered ANIT orally for seven days. fasting 24 h before
the end, and their blood and livers were collected in the end. Automatic biochemical analyzer was used for detection of liver func-
tion indicators alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBiL) and alkaline phos-

phatase (ALP). RT-PCR was used to detect the mRNA expression of cholesterol synthesis 7a-hydroxylase (CYP7A1) and far-
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nesoid receptor (FXR) in rat liver, and Western blot (WB) was used to detect the expression of CYP7Al and FXR protein.
Results Compared with ANIT model group, low-dose and high-dose MT decreased ALT, AST, TBiL and ALP significantly.
FXR mRNA expression of UDCA, low-dose MT and high-dose MT groups increased by 31% (P =0.059), 78% (P =0.001)
and 39% (P =0.05) than ANIT model group, while the CYP7A1l mRNA expression of these three groups increased by 69%
(P=0.102), 257% (P =0.005) and 143% (P =0.024) than ANIT model group, respectively. FXR protein expression of
UDCA, low-dose MT and high-dose MT groups increased by 23% (P =0.006 5), 55% (P =0.0056) and 46% (P =0.035)
than ANIT model group, while the CYP7A1 protein expression of these three groups decreased by 34% (P =0.105), 42%
(P=0.007 1) and 5% (P =0.205) than ANIT model group, respectively. Conclusion MT could improve cholestatic liver in-

jury in rats., the mechanism of which might be related to regulate the expression of FXR and CYP7A1 gene and protein.
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208 (matrine, MT) ‘¥ % K IE T SR Y
mwz, wWET, 2WSEEYHNEERS. ¥
W IR AR 20, BAT I H 20 i TH IR
BUE PRI . AP SE R P FRUESE . o S ]
PRARA YT BT B B0 . B R P Al 32
MCEE R R R AL . 2 B A0 B 0 IE T 1R B [
FINF WE, 5 % JE B 2Z K (farnesoid x receptor,
FXR) 458 JF 80 . JF 100 0 0 BB v iR & i R 2 it
(cholesterol 7-a-hydroxylase, CYP7A1l) mJi% 1k,
M i IE R A S B, AR A I T R AR S
B, AR I R A s g R R . BRAE A Y K
B VFZ W) LA RS2 3 2 S a O
FXR. ] CYP7AL {235 A4 A T R 1) 45 ok
JEUYL YT IR B SR . S R 7 W E
PHE FXR, CYP7AL KA T B T 38 B 68 £ f) 1
M ARG . ASCESE RO A SE Al F, SR T30
HoR-R A B4 X W (reverse transcription-poly-
merase chain reaction, RT-PCR) %R il 35 £ i X}
BREIA B BURFIE FXR 1 CYP7AL mRNA #ik,
FHoRHE H R Eid (Western blot, WB) iEf
00 2 ok R 9 UK BUIFIE FXR A1 CYP7ATL 38
M1k, BF5E 5 S 000 FXR, CYPTAL M i #5 1k
F s RE S 00AE BB G 7 IE T 3 B 450 4
IV FBLA
1 #RERE
1.1 SEIE##:

L1 Sessh®. Metki4E SD KR 30 2, AR
i 180~250 g, W T i3 s S S W A7 IR 5T AT
AR (YRR ARKIE S 0001839), 3% AT
I 18~23 °C, MJE 50%0~60%, BRI 12 h,
;Y AFTRRE . UK,

L12 B o R A MEE (ANIT)  [B]
PTG R ARRA R, N106389], MT (L
WA B A BR 2 7. X05]6M6) ., RE 2 A
M (UDCA. L i J A4 U B8 A R 2 A

Y16J7C17898), CYP7Al —#i (Abcam, ab65596),
FXR —#i (Abcam, ab129089), BCA HH E &
M 5 & (Seivicebio, G2026), B-actin (Servicebio,
GB13001-1), 50 * cooktail (Servicebio, G2006),
Oligo (dT) 18 [FE¥R K /RBH4 (hED AR
A, K1622], RNA #2H0R (RN TE4E R ALY B
AMRAF, G3013), 514 HRBUERHH A Y FHL
AR F A,

11,3 FE AL B b5 & WL (Rayto, Al
Rt2100¢), i (4% K (Servicebio, 5 TSY-B),
LKA (LR —AU#R T, 5 DYY-6C), Wil
" REAEERITHRW ARAR, B5 AX-1D, A
AL (EPSON, %5 V300), MK 4 #r & 1
(Alpha Innotech, #%5 Alpha Ease FC). E1{Z4#7
A (Adobe, %5 Adobe Photo Shop), % E
H# PCR Y (ABI, %5 7300), #2606 T
(Thermo, % 5 Nano Drop 2000), ##% Tk &
(HFE g%, BS SW-CJ-1FD),

1.2 KWHE:

L.2.1 sh¥ e Jrds: SR A3 & 8 K BBEHL o
AR ERER K (NS) #H. ANIT A4, MT 1 7
B MT @R 4 M (UDCA) 41, F4l
6 H, NS ANIT BRI 45T 10 mL/ (kg « d)
ARERK, MT GHIE . MT @R 24054 T 5.
10 mg/ (kg + d) M35 28, UDCA 414 F UDCA
100 mg/ (kg+ d), LB 7T K, B NSH
ghy HRHEHATHE 5 REBLH T 60 mg/kg 1Y
ANIT, SEEZEHRETEEE 24 h, REEK. KRR
JE O MEEM 3~5 mL, HEVEW, 4 A shA e
ENERAREEEH (ALT), RALAMRAREY
filg (AST). IMVE LR (TBIL) FH% M B R i
(ALP) JKF, KREALFE, BB B I, W2
WETEAS . G oK B9 AR BEER K (4 °C) Wik
JFRE, JRARHE T, T HRAE D, WAEK, —
80 CHfE.
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1.2.2 RT-PCR ZE M K BFIE CYP7AL, FXR
mRNA Fik: B 100 mg 4L, Trizol ¥ HUE
RNA, H 2 pg RNA W, 1 pL Oligo (dT) 18, fil
EEFK (LR AR 2 12 pL,
5 CHAIE 5 min, MEE K EWRH ., KKIMA 4 L
5Xbuffer, 2 pL. 10 mM dNTPs, 1 ul. RNA i
R 1pL S5 skf, BRI UIR A, 42 C 60
min, ZJi 80 °C 5 min, PCR JZ WK & : 2XqPCR
Mix12.5 pL, 7.5 pM 5149 2.0 pL, & 37 Y)
2.5 pL, ddH,O 8.0 pL, FA K5 7= 9 il 3
. T PCR ¥ . PCREIMIFHIWFE 1. RH
22T XT RT-PCR &5 R #4750 #1115 mRNA 1
AIXFRIA

X1 PCR3|¥E7

519 % B 51YFE1 (5'-3")

R-FXR-S TACCATTACAACGCGCTCACC 153 60
R-FXR-A GCACTTCCTTAGCCGGCAATC 60
RCYPTALS CCTGCCGGTACTAGACAG- 939 60
CAT
R- CYP7AI-A TGGTCTTTGCTTTCCCGCTTT 60
R-GAPDH-S TTCCTACCCCCAATGTATCCG 281 60
R-GAPDH-A CATGAGGTCCACCACCCTGTT 60
1.2.3 Western blot & Wl K B AF IE CYP7A1,

FXR My H 1K B Western blot i ] & U B
M E R EAFH LR CYPATAL M H FXR %
ki, HAE A A RS = B0 R Oh %
/NS0 % A, M8 B WE A R X%
ik,
1.3 Zit4#7: KA SPSS 19. 0 #4345 4 i 7
Mr. HFShEEsEfb$84n. FXR Al CYP7A1 mRNA #
i5. FXR #1 CYP7Al I EEY U £5 Foav, U
P<<0.05 RAnEFHEGIFE L.
2 #R
2.1 MT 3t ANIT E(RE i+ it F2 4 BT 35 45 K R BT AE 72
SRFFEEENIBRAFM: NS 4 KBTI
SELT, Ml ZBAEH, NG ARER, ANIT #R
20 K BRI 7K b 25 O 8, SRR R, TR A
Wik, UDCA 241, MT IR &1 F1 MT &5 & 41
BRI (2 P A s . TR SR 4K, (AR R R M Y
BOANIT BERIZH 2t

24 20 K B ) hE 45 TR A dE A LR LI T
5 NS A, ANIT #7882 KRR 4 30 i 3 i 2
REEARI I B JH B (P <<0.01), 5 ANIT &4

ATEE . MT K. w7 20 I 7 B 2h RE 48 Fs 2 BH 2 1%
it (P<C0.01); UDCA 41 1fiL#% h ALT, AST Hl
TBIiL ¥8 B (P<<0.01), ALP # UL B & AL
(P>>0.05),

ALT/ (U/L) AST/ (UL)
#

400

100

NSl ANITHURH]  UDCA#L  MTOERIMRAL MT5 Ak NSl ANITHUR  UDCAHlL  MTBEAHRAL M5 MLAL

TBIL/( u mol/L )

ALP/ (UL)

600 # 70 #

100

NgMl ANITHUSSH  UDCAR  MTHERIGEE MY

10
Ns#l ANITEURE  UDCAHL  MTISHE MTa#RE 20

H: 5 ANIT BERIZ LA, » P<|0.05; 5 NS4 L. #P
<0.05; TBiL: MMM E; ALT. NEMREEN; ALP.
BRPEBERA s AST. RAZMF &M UDCA. REZRANMR,
B 1 MT 3 ANIT BEi+iR RS AT 455 K BR
FrIheE £ IEFRAI RN

2.2 MT 3t ANIT B REHRFREFBRG KRAFER
FXR #1 CYP7A1 mRNA RiZBIEM: MT XK FAF
H4U FXR Al CYP7A1 mRNA F k50 W% 3,
5 NS H A, ANIT #8124 FXR mRNA T
109% (P =0.008 5), 1fii CYP7Al mRNA [
83% (P=0.023), 5 ANIT BRI# 4, UDCA
20 FXR mRNA £ik B 31%, (HERLGHE I FE
(P =0.059); MT fk. & 7 & 41 i FXR
mRNA ik 4% F# 78% (P =0.001). 39%
(P=0.05), 5 ANIT #7401 £ [k, UDCA 41
CYP7A1 mRNA F£ik [ 69% (P=0.102); MT
6. B 7 & 4 CYP7Al mRNA £ 57 9 F M
257% (P=0.005), 143% (P=0.024),

£3 MTXARFAL FXR 1 CYP7A1 mRNA
REWEME (n=6, x*s)

20 51 FXR CYP7Al
NS 4 2.0910. 3042 0.171240. 1207
ANIT #A 20 1. 000 1. 000
UDCA 2 1.30540. 1442 1.69240. 8061
MT i) & 41 1. 7770. 4479 " 3.56841. 854 %
MT &5 7 21 1.3924-0. 5509 2.43041. 053

e 5 ANIT BRI L, « P<<0.01,

2.3 MT 3 ANIT EREH R REFHRG KRIFERA
FXR #1 CYP7A1 EBRZEMZM: MT X K FFH
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ZLFXR F1 CYP7AL HEHRBH W ILE 4, 5 NS
A, HAh4 4 CYPTAL fIE R R E T
Fe, HEREASIT#E XL (P<<0.01), UDCA
4 CYP7TAL EH F£E L ANIT BRI T 34 %
(P =0.105); MT K/ & 4. MT & il & 41
CYP7AL Wy 8 1 3R 35 40 5l 3¢ ANIT #2AL 40 T M
42% (P=0.007 1), 5% (P=0.205), 5 NS4
A, ANIT B4 FXR & A F B T 32%;
5 ANIT #AI 40 te %8, UDCA 21, MT ik &4 .
MT @2 ) FXR 8 R340 B 2300 (P =
0.065), 55% (P=0.0056), 46% (P=0.035),

x4 MTXARIFALZ FXR 1 CYP7A1 EH
RIEWEN (n=6, x*ts)

20 5 FXR/GAPDH CYP7A1/GAPDH
NS 41 0.666 040.0777 6* 0.242 340.031 53"
ANIT A 4] 0.453 740.043 907 0.174 340.039 467
UDCA 41 0.559 60.091 19 0.114 340.058 387
MT fi% 5 2 20 0.702 24+0.074 76* 0.100 340.018 53* 7
MT = 7l 2= 41 0.664 440.200 3* 0.164 740.048 837

W 5 ANIT BRI AH L, * P<<0.05; 5 NS4 ML, #

P<0. 05,
FXR/GAPDH CYP7A1/GAPDH
) 03
025
08
02
06
015
04
01
- I ” i .
0 0
NSE ANTHZE  UDCAH  MTIRAEE MIZSIKE NSE ANTHUES  UDCAH  MTIRARE MIZRIRE
N T W S — i —— — W cxPral
- < GAPDH GAPDH

2 MT X XRAFHLE FXR F1 CYP7A1
EARIEWZIE

3 itig

AR PR BT A B SE © 2 UESE . 9 B IE T
IR R IE B 405 K R A R AP PE Y . AR iE &R
P G P2 B I 32 9O S A E it PCR LR 1% 2
WX FXR. CYP7AL THREIGPEAG AT, #F — 2481
HOTRem E HALE . DFoX e R BoR, 783 K,
WS UL FXR, CYP7A1 mRNA #ik; 78
EHFIEKFE, w20l UL B FXR £ KK,
M~ CYP7TAL FikkF,

A5 RT-PCR 45 R R, 5 ANIT fAIZ
Fe#, UDCA 41, MT K741 F MT & 50 & 241 1)
FXR % CYP7A1 mRNA ik ¥ &8 K [ 2 F1 k
P P DL MT IR A JE 28 . Al IAR 7]
Z:h BV AT e #2804 R T AR T A ) A

M. R RW, A 24 YHEd LiE FXR,
CYP7AL ) mRNA Eik/KE¥ Kk LHERIFEM: H
7S AR R A 5K e BT R 115 A A 1 FXR,
CYP7AL ) mRNA 3Rk 7K & #5 %5 A i FH/ B
BRI E s Zong 45 FH M fur vl Ab B HepG2 41 i
J&. CYP7A1 Fl FXR i) mRNA /KF &% Fil, %
WA AL 5 8 ST IR & i BRI 3R IA A G,
SR, AT LEF R 25 AR TR 2508wk
BT 5T s PR TS B B23-Z MR G (AB23A) I it
FEfE CYP7A1 mRNA [ 3 35 o 36 IR 3 Uit BUIE
MSEm W W & B IR Y (GA) BE Sl
FXR 3R A om, 3E 1M S i3t pE i > CYP7TAL &
B, EAFRTE R A R R R s Wang R A
M, HIRZZ5HE T-1F GE (25, 50 F1 100 mg / kg)
AL A PR R 8 CYP7AL A%, FBRALH
THRA Y6 1

HEEEFB K, FXR /@ T8 CYP7AL
5 R AN EE S IR VT R Y i, AR BIF 5R
Western blot fJ4E A fr il 25 B Wox, MT {KF =4
FAMT Bl A i FXR & A £ RE ANIT A4
KB B, M CYPTAL B EX FIH, X 5LUE
MBI ST 5 FAHZERL. BT IR A S LR LR
WY (TEES)  Fz H 1% M B 43 o ol iR 2% f ANTT
SERIEIT S E ERLE, Bt Western blot il
&P TEES g L FXR. BitE T CYP7AL, M
A0 AR BR A G B, 4 LR R IR L 40 IR A
FREIPEH]

SR, AWFFRGE R B CYPTAL FIFEN 58 H
TN B, TR ERm T, D
W R ET . FXR—>SHP—~CYP7A1, FXR—
FGF15/19—~ FGFR4 (‘B N) —CYP7Al X =4%i@
¥ Hl F CYPTAL [y £ 3k, A 5L 56 #F 55 b
CYP7A1l mRNA £ik & & Fhw, 7% H s K A] g 2
WSS T 24, i1 CYPTAL RBAR
JEAZ B — 2 0E B . B CYP7A1 mRNA
FKEkEFE M, 2) mRNA & 5% 58008 0L R
SEIE R AR K OC R, AT A8 23 i il
ZOHFWIER) mRNA (8 & AU, 4600 %80l
mRNA 5EAXEA -, 3 BHFEE -1
AR, FERREEZAEY T, 2 &R R A
WU RS R R ] RE AR AE AR AL AL T Az B
25 E A AL R A5, AN [ R A T A A
Feik, UL, KN R 3 RN R R SRR R T RER
—F, HEMR, BAARWEEAFRETRA
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LR LTI, SR E ANIT S 8009 -6 4
Zefk ANIT 95 & 09 I8 vH iR BRUVE LI nl BE S
FXR RIEA K, R, o TR Z A FXR fEH
FEM LR Z —, ERNBEEEARZHM, ¥
M R A . Fis . 4G, RS A .
JIT LAAS W FEAE SR %8 2 B O 477 EL 3 9 R T 4 1Y
WIIRE, WA —E MR, #— 2 r ]
VLA 7 IR AT . — 77 1 AT AR 5% 5 o0t R 7
TR I 5 A DR AP E i ROC R . HE R R4
KA AT R AR E: 5 — Jr il Al Lk £ FXR-
CYP7AL i g HA A SEIE D, Ll an /s S 08 — 2R 44
#48 (small heterodimer partner, SHP) % A W2
4E 40 i 4 K B F 19 (fibroblast growth factor,
FGF 19). #t— B H B S FXR-CYP7AT i
P AT R,
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