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[ Abstract] Objective: To explore the therapeutic mechanism of Canhuang tablets on the mRNA and
protein expression of farnesoid X receptor (FXR), uridine diphosphate glucuronosyltransferase 1A1 (UGT1AL)
and multidrug resistance associated protein 2 (MRP2) in the liver of jaundiced rats induced by «-naphthalene

isothiocyanate (ANIT). Method: The rats were divided into normal group, model group, Canhuang tablets
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(CHP) group and ursodeoxycholic acid tablets (UDCA) group. The jaundice model was reproduced by ANIT.
After the intervention of the corresponding drugs, the contents of total bilirubin (TBIL), total bile acid (TBA),
alanine aminotransferase (ALT) , aspartate aminotransferase (AST) and alkaline phosphatase (ALP) in serum
and the liver histopathology were examined to evaluate the therapeutic effect of CHP. The relative mRNA and
protein expressions of FXR, UGT1A1 and MRP2 in rat liver tissues were detected by reverse transcription-
polymerase chain reaction (RT-PCR) and Western blot. Result: CHP can significantly reduce the increase of
TBIL, TBA, ALT, AST and ALP caused by ANIT in rat serum, and inhibit the liver pathological changes,
which showed that the removing jaundice effect of CHP was better than UDCA. Compared with the normal
group, ANIT significantly inhibited the mRNA levels of FXR, UGT1A1l and MRP2 in rat liver tissues after
modeling (P<0.01). Compared with the model group, CHP and UDCA significantly increased the mRNA levels
of target genes of each protein after intervention (P<0.01), and CHP was superior to UDCA in improving the
mRNA level of bilirubin metabolizing enzyme UGT1A1 (P<0.01). In the aspect of affecting protein expression,
compared with the normal group, ANIT modeling significantly increased the expression of FXR in rats (P<
0.05). CHP intervention showed a tendency to promote the expression of FXR, while UDCA did not, but there
was no significant difference between them. In the aspects of promoting bilirubin metabolism and bile excretion,
the expressions of UGT1A1 and MRP2 were significantly decreased by ANIT modeling (P<0.01) , while the
expressions of UGT1A1 and MRP2 proteins were significantly increased after treatment of CHP (P<0.01). CHP
was superior to UDCA in increasing the expression of bilirubin and bile acid efflux protein MRP2 (P<0.01).
Conclusion: The jaundice abating mechanism of CHP is related to activating FXR mRNA expression in liver,
promoting the mRNA and protein expression of bilirubin metabolizing enzyme UGT1A1 and bile acid transporter
MRP2, improving liver metabolism of free bilirubin and promoting bile acid excretion from the liver, and
alleviating cholestatic liver injury.

[Key words] Canhuang tablets; jaundice; bile; bilirubin; farnesoid X receptor (FXR) ; uridine
diphosphate glucuronosyltransferase 1A1 (UGT1A1); multidrug resistance associated protein 2 (MRP2)
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2 Iy e A5 AL (35 [H BioTek 23 1) ) , AU5400 % 4> [
B AE A AT A (H AR BAREL B 28 &) L 7500 B 5 5
3 - B A T BE =X N (PCR) 47 48 A (36 [ Applied
Biosystems 2\ & ) , Mini-PROTEAN® Tetra %l £ [ H,
VK & 45 A1 Trans-Blot SD I £5 (4 2= T 5 Bl (€ [H
Bio-Rad 2% &), Tanon 4200SF %1 4> [ 311k 2% & 6 1k
B R ( LG RERHEARAR).

% 8 (CHP, [N TR e il 242 e 5 o 55 B 2
s O AR R IS 20180429) , E £ AHIR A
(UDCA, 9 )i| i FE 7 250 A BR A | L 415 180303)
a-Z5 SRR R B (ANTT, b ¥ Macklin 4= fb Bl 4 R
8 LS C10116101) 5 4 H 21 % (TBIL, it 5
1010906) , & fH B2 (TBA, 41t 5 1010112) , 1N 42 ik
IR (ALT, 5 1010206) , K] 4 & R & 5
RS (AST, 4L 5 1010306) , B 1 W5 12 il (ALP, 4t
51010406 ) M 5 X 5] G 2 W H G R ET S AR T
A PR A Al 5 GoScrip™ I % 5 3 4t ( 35 Bl Promega
28 a4 5 0000303454) , PCR 37 88 38 7] &0 ( 36 |
Applied Biosystems 23 Al , It %5 1712046) ; et ik
JEBE X Z K (FXR) £ v BEHL IR (Jit 45 ab228949) ,
Bt BRUPR T IR M I PR 5 R i 1A1(UGTILAL)
LTI BEYUR (S ab194697) , S Pt B 22 25 T 25 41 ¢
B 1 2(MRP2) 550 B o i (5 ab203397) , S it
I -3- W R i S0 (GAPDH) £ 5 B Hi ik (41t 5
ab9485) ¥l H J& E Abcam 23 &l ;i 57 ¥ A B 7= 43
Hrali

SPF 2% Jfi 7 SD K [ 40 H, 1A it i (200+20) g,
W DUAR (b 50 ) AR B R A BR A | VR AT HIE S
SCXK (3 )2016-0002, i 37 F H [# A i 4 B =
B 5 1% 2% s B SE G S bl SE I B 4l I
AHIES SYXK(ZE)2018-0010. F5 i 45 14 M2 5% | R 455
R FE 22~26 °C , #1 XF 1 BF 55%~65%, - FF 12 h H %
A, A R EEE K. ARSI K B L5 4
rh N R A R ZE R B o T B b oL S B ) AR
FAEHE 22 Dy 25 W A L UE , 45 TACUC-2018-002,

2 Fik
2.0 BEBIRIHEN KNGS REA 10 2 K40 B
SD K ELFEHL A 4 20 #4385 A0 ANIT % T K 5Ll
o T TR VR R N 10 g LNV TR . IE W R4S
25K 10 mL-kg'-d' B A B ERIK (NS) , K
RERL R, BRI L 10 mL-kg'+-d' NS# B , ANIT
WA, CHP 4L LAFR B F 0315 g-kg'-d'# H (Il IR
A 2 0.045 g-kg'-d" (19 745 K BRI &), ANIT &
B, UDCA 41 DL RE 2 S8 B2 A 0.135 g-kg'-d' (IIfi IR
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150 mm) , W 35 W T B0 48, -80 CCAIRIR vk 48
Ao

2.3 IVE ECE A OCHE AR R I 4 A s A ks
B A 5 K BRIV 48 B, I E 2D 3R ™ A% 4% TBIL,
TBA,ALT,AST 1 ALP & 7 & v W B k47 .

24 JFAZURESERE A BT 10% otk S R
S B LS, R AT K S A L 42 2 2 um
JE R S Y) B AR LS 5 31T 98 R R -4 (HE)
qetn B R P RERA

2.5 RT-PCR il FXR,UGT1A1,MRP2 mRNA [}
ik R trizol 2 B RNA , J™ k& 32 18 48 4/ T 0 0
17, L) DNA/EE [ i 28 0 3 56 06 BE 1R il RNA 218
B DAFE B mRNA 3 g A 15 5% 5% o ¢cDNA, PA
GAPDH AN 2, Kl FXR,UGT1A1,MRP2 mRNA
MY AR R I5 & . PCRY 1 ™= Wiz Al 2 ik i 5 4%
HrRERmMFRLE., BOERGIYHETAY T
P (R ) AR A BRA R G R, 5115 B LR 1. RT-
PCR Y T H %5 mRNA (A0 % 2 & . 20 pL %
WA 2 K 2xTag MasterMix 10 wL, F3iF AR iE51 4
£ 0.8 wL,cDNA 0.2 pL, . RNA/DNA [if /K 8.2 pL.
R4 N 50 °C B4 3 Taq 6§ 2 min, 95 °C 4 4
10 min; 95 °CHUEE 15 s, i B 60 °CiR K 1 min, 753
2K ;95 °CAEE 15 s, R EE 60 °CiR k ZEfHi 1 min,
SEAEIR 409K . B A5 DR A o S DA ik oty e Ao
2.6 FXR,UGTIA1,MRP2 ELkRKNM FHEH
A P B[ 308 15 (Western blot) & o Bf %k A7 19 JIT 40 21
BO AR E IR B T ok AT B S 3 R AR,
20 mg 0 23N 24 W 150 pL, FL4r 24 J5 12 000xg
B 15 min (B0 2FER 40 mm) B FWEHITE A A
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#1 BHALRT-PCR3IWFES x2 DR ERRE
Table 1 Primer sequences of liver tissue for RT-PCR Table 2 Concentrations of antibodies
HH A 1P (5—3") 25 ik T B LL 451
FXR NRIH4  Eiif TGGACTCATACAGCAAACAGAGA —#  FXR 1:500
Ff GTCTGAAACCCTGGAAGTCTTTT UGTIAI 1:1000
UGTIAl UGTIAl Liif CTCTCCAGCCTTCACAAG MRP2 1:500
T it CTAATACTTCTCCTTCACTTCC GAPDH 1:500
MRP2 ABCC2  Liif CTGGTGTCTGTGGTCACATTTT i PR A AL R bR 0 L SE PR LR 1:5 000
T i AATCGTCTCCTCCCAAATACCT HH G(IgG)

GAPDH GAPDH Iif TCCGCCCCTTCCGCTGATG

T if CACGGAAGGCCATGCCAGTGA

I NRUHA. ¥ 32 /R W 58 5% 1H 20 B 51 4; ABCC2. = i iR I 11 &%
G &R CRA 2,

I E o AT B IR £ 22 v (PBS) M B 2 S
WM 1 gL', il A Loading Buffer, 95 °C T & #% il
BS min, 8 FIAE PR . T n B R R A - 3R N 0 TG
Jiie E i H, Uk (SDS-PAGE) i il ¢ %5 fL b #E & 1A
20 g, B IR A B, B i B 404 B (PVDF) # I, 5%
JIE J W3k £ A 2 h, IxTBST %595 28 vh R i W vk 1%
T VW, Fie AHXT 4 F B R R R B Y N H A
D, A —HT, 4 cCUKA N R PR . IR H U
J& IXTBST ¥ 3 38, A —- 31, T 25 °CHE (3% IR 4%
BEM L he —P0 . PO R E WAL 2. B Ak
4k M (ECL & Y60 R, Tk 2% & g &
et AT ERUR R4

®3 RERIMKRMEPHEXENERRENZIE(G+s,2=10)

2.7 BIRALEE ST R SPSS 21.0 8RR i AT
GAt AT, s ) ks Rom L SR FH BN O 2250 0
(One-way ANOVA) #4172 4 [d] L 45, LA « 46 56 [
A E2ZR,P<0.05 KRR EFAGIFE L,

3 &R

3.0 BRE A XTIMWE RO A OC TS AR S e Il i
TBIL 1 TBA J2 i /K 12 Wr 8 6 () 1 22 45 b5 , 5
ALT,AST, ALP 2 45 013 B i o8 IG5 4t 473 1) 12 W 4
Fro 45 BRI ZH 175 TBIL, TBA ¥} B #1 ALT, AST,
ALP ¥ JE ¥ W 35 & T 1E 3 4 (P<0.01) , £ W] ANIT
SRS T BN it Fe 15 0453 407 , I RS 7 g 5T
ML, SRR HL R, CHP (i 35 B IR 3 5 A 0 K B
Il 7% TBIL, TBA, ALT, AST #i1 ALP /K “F (P<0.05,
P<0.01), 3497 E W & . CHP X % I 1fiL %5 TBIL,
TBA,ALT, AST K-V 0y I 91 B4k T UDCA, 3%
P BAT W 1 22 5 (P<0.01) . W3R 3.

Table 3 Effect of Canhuang tablets on contents of related indicators in rat serum(x+s,n=10) U-L!
21 5 Fl /g kg! TBIL TBA ALT AST ALP
EH - 0.55+0.21>% 15.50+5.68%% 39.00+5.02%% 146.00+24.58>% 365.16+44.40%%
iR - 60.43+18.93 224.16+25.61 334.66+114.30 818.00+32.64 658.50+188.43
CHP 0.315 27.50+20.24%% 158.83+34.36%% 217.50+£25.97>% 512.50+70.56*% 577.50+£109.79"
UDCA 0.135 43.93+17.48% 206.16+78.81%) 363.83+71.38 830.83+276.11 577.50+112.24"

SRR A Y P<0.05,2P<0.01; 5 UDCA 41 H % 2 P<0.05,9P<0.01(F 4,57 ),

3.2 FRE A UCGENASUR B AR EN  EEA R
SR 20 2 DL/ T 3 K Oy s B R HE S 2
[i] 5% %5 % 0, RO 245 ) T A S R A R A R T [, R
ULIRFE B R PE AN, WLE 1(A) . BEALZ K U
ZH U 728 WY I, JHE /N i K TS I S 20 L B A
ZEL L 22 BN A M A 2R A ELUA A5 AR A N T
W TR WEIR B R /N S5 R W IR At B 4 4
WWHE, W 1(B) . CHP 241 ks 48 A B I8, T 40 i
HESN L3, B R B /D, 2 80 A A% KT B
A UL A I RE A M DLIEL 1(C) . UDCA 41T 4i it 1] 5

R ROR R 2 I A I 4y HE B 2 AL 2 RO
JiL 2 B A% FE i A S A W 1(D) o R
CHP it ¥ 3% T 41 20 9% # 22 o 248, HoAE A F
UDCA.,

3.3 ¥ A X} FXR,UGT1A1, MRP2 mRNA % ik
BRI 4% 20 K BUIFZH 4L FXR,UGT1A1, MRP2 [
mRNA £ ik L E 4. 5IEH A LA, ANIT 8 £ 5 B
M T oK BN 4 40 FXR, UGT1AL, MRP2 iy
mRNA 7K - (P<0.01) ., CHP Fll UDCA T #iJ5 ¥ &
FERTT A E A H MBI mRNA K (P<0.01),
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€
A IER YL ;B4 ,C.CHP 41 ;D.UDCA 41 (&l 2 [A] )
EH1 SAXRFALNRFENZE(HE,*200)

Fig. 1
group(HE, x200)

Pathological observation of liver tissue of rats in each

TE 32 TF 40 % AL B UGT1AL i mRNA /K °F b
CHP { F UDCA(P<0.01).

*4 HEAYARFALH FXR,UGTIAL, MRP2 mRNA % i
FI R M (x+s5,n=5)
Table 4 Effect of Canhuang tablets on FXR, UGT1A1, MRP2

mRNA expression in rat liver tissues(X+s,n=5)

x5 %REAXMKRIFALASFXR,UGTIAL,MRP2EHRIEWE
M (X+s,n=5)
Table 5 Effect of Canhuang tablets on FXR, UGT1A1, MRP2

protein expression in rat liver tissues(x+s,n=5)

brilhess

21 5 FXR UGTIALI MRP2
/g-kg!

EH - 1.03£0.030  0.35+£0.04>%  1.14+0.03%

(eS| - 1.22+0.11 0.14+0.01 0.53+0.04

CHP 0315  1.23£0.13  0.23+£0.022%  0.92+0.04>9

UDCA 0.135  1.15£0.10  0.54+0.022  0.43+0.03%

A

2157 FXR UGTIAI MRP2
/g-kg!

IEH - 1.25£0.20%  1.14+0.15>  1.05+0.14>%

IR - 0.30£0.02 0.46+0.11 0.65+0.05

CHP 0.315  0.81£0.07>  3.47+0.25%  1.07+0.31>9

UDCA 0.135 0.97+0.04% 1.91+0.17% 1.36+0.27%

3.4 FRE XA TE R AR S s M OCER 1 Rk
YRR 25 AR B A U 2 AR FXR MR 21 AR
W% 2 A1 C UGT1A1, MRP2 £ [ (1) 3R 616 O L3R 5
R 2, 5IE% 4, ANIT @Rl K BLFXR %35
A &7t 5 (P<0.05) , CHP T #i A {2 #F FXR &350
#,M UDCA R WA ash H - F LR &%
FE A HE AR 21 2R AR 15 R AR 7 HE D T, ANTT o A5 il
3 UGT1A1, MRP2 [y % ik i 3 [% X (P<0.01) , T
CHP /YT J5 & % % T UGT1A1 fl MRP2 # 1 Y
F ik (P<0.01) . CHP X & & 020 2 5 M7 A1 HE Al
X MRP2 1) R iEAME LT UDCA(P<0.01),
4 itig
JEFHE FXR J2: BH 3 B840 18 K SR 52 44, 52 0 T JHF- 40
JIL A% 2 A IS, oF BRI 14 T B R B A IR AR AR .
A BN FXR SN vl i 5 MRP2 25 1 R 3k
i HE AR AR 2T 28 R T R £k DL KA B T Ak
. 68 .

MRP? S s S s 174 kDa

UGTIA] o s s s 60 kDa

" R
GAPDH “- - 36 kDa

A B C D
B2 BAKXKBRFEHELAHFXR,UGT1A1,MRP2EHRZEK
Fig. 2 Electrophoresis of FXR, UGT1A1, MRP2 protein expres-

sion in liver tissues of rats in each group

HE . UGTI1AT EZAETE T 40 M fwiokr A4 I, mT 32
B AL 80% Y Jlig 1 1 R 45 A M 21 K 5 4 %45 W i
R 45, 7o A KT R I 2T R A R IR 45 B L
117 4% BT 20 0 66 S 0] MRP2 %35 A B 40 H 4, HE AT
JIESTR A TR AL i A 4y F A A R R R,
CHP " (¥ /NBER G, L S Ak /N BE B 72 57 1 S0 4% Ik i
ik 3 R AR IR R R AREOKER AR 2R
#li 2 2 #1 Corchoroside A 3£ 10 i/ 5 FXR, — %
oA AW, =B IR 15 15 (GTP) Bk 7K A il 1, 40 i (5
K P450 2E 1, H i A AL A 55 74 LA ESE S AR 8
b AR A R T AR R A S L
RRZL Z A TR S S A T 2 R R Kk
PEFIS . M S5 R, o8 7% 7 & A2 9 o) K BRURF
AN UGTIALZE (A BTG AR, IR 306 FXR A4
FERR 2 6 i ) 52 5% 32 25 1 (BSEP) 2 34 1M 4 i JiF
FIE R B HE 1 AR 9T 45 A1 R, CHP RE & 3% 2
Fen R A RO U IE UGT1AT B9 mRNA FlZE (4 %
iKW ST 40 e i B BE 2 K A, A B T HE
JERE . 5 A ), CHP 0TS K B 4121 FXR mRNA
123k, I i B2 T HR R ) MRP2 mRNA Fl &
Feik A E T IR LT 2K R0 AR T R R HE R R AR AR
TR RS R 1 R0 o AR F 9 45 R B E T 4y F
XoF 2 B CHP 18 45 i IR 21 R B IR 7% iz
FHOCER (1 VR AL, SRS T 32 o 790 38 2 AL i AF 5
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BT (98 BRI 8 AL I AL R iR 5 2 Fh
4% R 3 R ROk G IR T R AR I e 2 A G . A
S TR A 3~5 g, A K AT BR 5~8 UK, H P
HE 04 AE T R 95% 76 M T8 9 FE WU, 26 1] bk el 3
FERE T2 BT B G 2611500 CHP i o0 B A 20, HR
HFHLH AT AEAUBR T FXR & F U785, if 7] fig 5 1T
JUE ALY 2 X i L L 55 S A 42 B 11 DA K W T IR
B B A 5 o A RELT B4 B B 0 B0 £ R A B I
2 20 B2 5 v A ST PR - R - - ) M AR
FH I 28 , 150 CHP AT fig 09 /B FH A 55 R HL ] L 45 & Al
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