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HE HW KAXKZIWREIEL L ZER EREX 2K (FXR) AR ZA LT RENT
", Fik ¥ 60 2 F SPF RAftE C57BL/6 N (AL F R koA 54 OsTRa (P4), & e
4 (Z), 2K (W), fREaMemi & (U ), KEZ kg (D), #4412 R, A5
Be. ST, HLBEBEAMRANSF S EE RN AL R, SR Y P U, D4y AT 130 glkg
XA eB i & sk, 13 glkg REF R ETHEREBER, 48, WATRAKRAERIEK
¥4 8RAAERHT, EAEY LEFEE (Western Blot), B 484 X 5 5 (RT-PCR) #ikm &
ZH AT R A0 J5 2 B A2 ) BF 7 o - 2 ALEE (CYPTA1). B B% 12a- #4LEE (CYP8B1). 4 F 5+ R =4k
145 (SHP ), MIEZWAE 24 -1 (LRH-1), feid i dimdb RA R (BSEP), 445 F - Faxleik k452
%8 (NTCPMRNA) # FKFRLEG R A THEL, R (1) EEFNL. Z, WA KA L
£ AT INBEALE B RRRTHLEL, TRLREEY RE 2T R YA EY, ™D, Uafeg At
EREE, FHES, REETHINEW, ATV RBRLELHR, (2) AREAFAL. S Waik, D. U4
CYP7A1. CYP8B1. BSEP. NTCPmMRNA % % & & i K-+ £ % J+ % (P<0.05), SHP. LRH-1mRNA
BB Y R R K FHEAL (P<0.05); 5 Uatks, DAKSEAFEEGZ MRNA 2k K-F £ F R%hit 3 &
XL (P>0.05), &it X5& A& T vofds Lardt A F 2k FXRAZ 5@ %, #7%& FXR-CYP7A1/
CYP8B1. FXR-BSEP/NTCP %4k &%, W VAT mAeey “mibied” ik, ATy A2 G 6975 ..

KEER Lo, KFZE; FRE X 2k
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ABSTRACT Objective To observe the effect of Dahuang Lingxian Capsule ( DHLXC ) on farnesol X
receptor (FXR ) gene transcription and protein expression in gallstone mouse model. Methods Totally 60 SPF
male C57BL/6 mice were randomly divided into 5 groups: blank control group ( Group P ), lithogenic group ( Group
Z ), water injection group ( Group W), ursodeoxycholic acid capsule group ( Group U ), DHLXC group ( Group
D), 12 mice in each group. The gallstone model was established by feeding high-fat, high calorie, and high
cholesterol diet. During the modeling process, mice in group U and group D were daily administered with 130 g/kg
ursodeoxycholic acid capsule dry powder solution and 13 g/kg DHLXC dry powder solution by gastrogavage for
8 successive weeks. Mice in group W were daily administered with the same volume of physiological saline by
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gastrogavage for 8 Successive weeks. Western Blot and RT-PCR were used to detect the transcription and protein
expressions of cholesterol 7a hydroxylase ( CYP7A1), sterol 12a hydroxylase ( CYP8B1 ), small heterodimer
partner ( SHP ), liver receptor homolog-1 (LRH-1), bile salt export pump ( BSEP ), and sodium taurocholate
cotransporting polypeptide (NTCP ) mRNA. Results (1) Modeling: granular stone formation or sand like stone
formation, common bile duct dilatation and sand like sediment in gallbladder were found in mice of Z, W, and
other groups, while bile juice in gallbladder of D and U groups was light yellow, clear and transparent. Common
bile duct anatomy was clear, with no dilatation or stone formation. (2) Gene expression:compared with group W,
the mRNA and protein expression levels of CYP7A1, CYP8B1, BSEP and NTCP in group D and U significantly
increased ( P<0.05), while the mRNA and protein expression levels of SHP and LRH-1 decreased ( P<0.05) .
Compared with group U, the protein and mRNA expression levels of each factor in group D had no significant
difference (P>0.05) . Conclusion DHLXC regulated the upstream transcription factor nuclear receptor
FXR signaling pathway, activated FXR-CYP7A1/CYP8B1, FXR-BSEP/NTCP receptor system, reduced the

"pathological bile" secretion of hepatocytes, so as to prevent the formation of gallstones.
KEYWORDS gallstone; Dahuang Lingxian Capsule; farnesol X receptor
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KA E, HEFARRAFARRANRITSE, A
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1 1 A /) BT IR ASE 0 B 4 1 2 1 KRR T R
RIRES A IR AL, R a] DB R Z 4, oo
ARG RERIIFEIRE, M GUFLF dEfbmize © . &
AWFoE & B, kel X %k (farnesol X receptor,
FXR) BA WA BRIE B, M52 me i 25 4 /e
i T R B R e 2 T B A3 1 T B/ BRI A
TR e sk A% 52K FXR, W8/0 AL s
FRPERRYE” A3 WA HILTR] 5 ARG AE

AR SR A0L3E I A R IR 2 A A, s/ BRUTFIR
A7) 5 240 i AL [ P 7 o - 2 4R ( cholesterol 7 alpha
hydroxylase, CYP7A1 ), JH[A M 12 o - 4L ( sterol
12 « -hydroxylase, CYP8B1 ), /N1 55 —BARFER
( small heterodimer partner, SHP ). ITHEAZ 14 7] 224 -1
(liver receptor homolog 1, LRH-1). JHTERER 4 H 2=
HH (bile salt-export pump, BSEP ). 4H5 1 - 41l
JAfR 4% 1237 1 (' sodium taurocholate cotransporting
polypeptide, NTCP ) mRNA 5555 K -} H& 113235
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WS T %

1 Zh4 5 5 RS 2247 SPF 9% C57BL/6 it
PE/NEL 60 H, (AT (18+2) g, A KV KE)
EVEARAGIRAF, ShPiF Uk : SCXKD (i)
2014-0011, i 37 1) SPF 2% 5 56 % 3 53 19 18 )&
60% + 10%, sh#¥ s B EL T (25+2) CTZ
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AT R PR 2 Bt Sh A BRZS B3 2 W ARHIF 9T s ) S 96
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2 Y KERMEEER) PEh Ry KR —
B I B B b 25 B 4R i, AR KR 150 g LR A
300 g THfif100g 4Ek%H 300g 71209 *Y
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HIVEG e, AEJ AR I Ak, 0.25 g, FH7E[E
B AR (47515 L19215A ), P2t 44 245 5]
ST P A BER K BC R B TR v T B A

3 FZEH Trizol ( £ Invitrogen A F], 7
5. 15596-026 ) ; HiFiScriptT i £ 43 [H 2H cDNA
B —AkHE A BRI SOt A & (AR
FIAFE, B85 CW2582M, CWO0957H ) ; RIPA Zifi#
W (LR EAF, 185 : R0020 ) ; Anti-CYP7A1
PriAA Anti-CYP8B1 HiiAk (dbnt BIOSS /A +], 7%
bs-21429R, bs-14165R)’; Anti-NR5A2 it {4 , 7Anti-
SHP-1 Hitf& Il ECL &0t & ( 32 Affinity 23 A,
1% . DF8470,5AF6244, KF001) ; Anti-BSEP #i
& F1 Anti-NTCP $i 1& ( 3% [ Thermo' Fisher 2 #],
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%5 . PA5-78690, PA5-80001); B -actin Hif&k. Il
FPRM Y. IEP R (At P emEY
HABRAT, %5 TA-09, ZB2301, ZB2305 ),

4 EEALAE -80 CHMKE KA (F Bi/R
oy H) )5 THZ-C a5 PR 3% #8 R (0 MM 55 58 A A ) 5
Purelabultra B 47K ( £ Elga A #) ) ; & &5
B A Yot (185 Ependorf AF] ) 5 i
PREGENHL UK FE R . CFX ConnectTM %) E H {12k
TR RS (£ Bio-Rad A ) ; #0E R PCR
I CEEPERAF ) ; ZURFENRIE RS, &
H Sh A S EUR T R 48 ( I RBEA W] ) 5 J7 )
W EFEIR (i THARILURAF ),

5 ik

51 Sk Rl R SPF ZuifitE/NE 60 H
PR R AL 530 5 41 25 0 B (TR
Pdl), Boad (RIEERILL, faifk Z4l). K4l (i
FRW A ), RERAMMMA A (fAifRU 4 ), RER
flif#es] (ffR D 4H), &4l 12 H,

5.2 WG ERSIRSE L [12]
Jid, G TEA R [EiE . maEr . R
(15% g Wi 1.5% MH[E . 0.5% MRFR )| M7 a s
C57BL/6 /INFUIHZE AR, e A A 3 AR
YYITE T, 2595 B RN RS R MR AR
B T W LS TARRE AR AR B K B 5 U
HAER LT 130 mg/kg RE AR HE ( RIS &=
M) 13 7%, fi AR BRER K BL I B TR ) W TRHE 1S
Y5245 8 i D 44 K4 T 13 glkg KRBT R Al HE (Bl
BN A3 A, K TR A1l e 20 i ) ke L ol v
k1 0.65 g/mL WA ) IRTHE S, 45245 8 Jl; iy
[B) 4% 2 1E HROK (A FE R WAL/ R T R
VEARY, M1 H/NRIET:, REEREASAE ).

5.3 FRAHUET WEFE 8 JEIG, ArllKeas A/ R
1 5% 7K %8 (0.1 mL/10 g) BRI e O/ FRUTFE B
IR, WERARAE S AR BASE 0L, I B IR ISR v A5
B, Z. W /N ERUIR A P 2 B4h A T i DU 7 3 A% i
1, BUNBUFIFZEZE 0.3 cm x 0.3 cm x 0.2 cm 72 T
—80 TUKAFFHTLH R AigeE U (real-time PCR,
RT-PCR). &HEH®REENL (Western Blot ) il AH
KT mRNA 5K K (kK ARk

5.4  XREHE AR BTN Jr ik

5.4.1 7mRNA % 5% K F k" 1 RT-PCR
F AR AN 25 21 /N B IR A B 40 e CYP7AT,
CYP8B1. SHP. LRH-1,. BSEP. NTCPmRNA #%
SRV BRI 15

F=1 HMENG IS

. )
SEHARE 3 SRR
(bp)

CYP7A1 i 5-AAACTCCCTGTCATACCACAAAG-3' 120
i 5-TTTCCATCACTTGGGTCTATGC-3'

CYP8B1 7% 5-CACGGGGATGTCTTCACGG-3' 136
Nt 5-TGAGCACCAGTTCTTTTGCATAG-3'

SHP it 5-TGGGTCCCAAGGAGTATGC-3' 132
Ui 5-GCTCCAAGACTTCACACAGTG-3'

LRH-1 i 5-TGTGTGGCGATAAAGTGTCTG-3' 164
"N 5-TCGACAGTAGGGACATCGTTT-3'

BSEP |¥iF 5"'CTGGCATCTACGCAGGAGTT-3' 85
Nt 5TGACGAGCCCCAGTGATTAC-3'

NTCP i BATTGTGATGCCACCTGCTCC-3' 88
Fi# 5'CTCCGTCGTATTCCTTGC-3'

B -actin |l 55GGCACCACACCTTCTAC-3' 107

i 5'CTGGGTCATCTTTTCAC-3'

FIFH Trizol $HU/ IS BUFREA DI 41 i s RNA,
FH 1% BIRWEEERC SE LR TK,, LIS RNA 528 1
0 J5 4 FH TIANScript RT KIT 58 i s i 55, S
VEF“ R JE = Sl B Btk AT . Al NS 5 | ) Fn
H RS 5 A58 1 . O AR R EARF R 20 L,
TR R SN AR 95 C F #ilAL 7% 15 min, 1 AMEIE,
95 CF2EM10s, 58 CiBk 30 s J57E 72 CHEfH
30 s,40 MEHR, [AIE 60~90 CHEATIEMEHIZE /34T .
PP 41N HRFELL, FHZOEE i PCRAY, SR 2724
TR TR B A R AT

542 HHEFRAKFERN K H Western Blot
TG 335 A 4% 2L /0 BRI LGS O 5S4 i CYPT7A
CYP8B1, SHP., LRH-1, BSEP, NTCP i & 1 %
KK RIPA 5855 2H 29 24 AR HU/ N U2 21
SVEE s A BCA BRI &5 2 vk B R A 41
SURRC A AR A TECOF, BRI R R R AR o )
4x AR FHZWE, FBIRE, WAKED 5 min,
SRV 5 R R R AN A A s L, H
¥k (80 'V, 30 min, 120V, 1 h), ## (250 mA,
60 min); WiLEMH 2 h; —HIFE, 4 THR; Uk
Image J F XTS5 #EA T IR BEAEINE . 43HT

55 it F)ivE R SPSS 22.0 #4141t
O3WT. TERSEE AR ECR KL xR, TR
B X +8 TR, SR HECR BN R 7 25001, 1K
8 725 55 AN ST 43 51l il H.LSD 1 Fl Games-Howell
BT PR ] LA, P<005 2R A5 E Y

& R

1 FU/NRES AT R (511, 2) P 4.
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INRICIRELE AR, ToFNAMIBAE S AT R, RHE
BARRY 5K, Z. W 4L: /N FUIHSE Py a] O g0k R 25

TE BRSNS 5K B IR YR VD RE DT TE
Y1; D, U4l N SR E 6, HRGEs, 1B
SRS RRIET, JCY sk RS A TR (B 1), AL,
B SCa RE SR N AR T P4 (K 2),
P A4l/NRICIRSESE A8 i Z 404 11 HUNRUE BUR
PO, AR NO1.7% (11/12) 3 W 41 7 i 455 it
T 1 HUNR, A 10 JUNBIE SIS £, i
1% 59 90.9% (10/12) 5 U 414 2 H/NBUE S H 4%
507, AR 16.7% (2/12); DA 3 H/NEIE
WAL, A %K 25.0% (3/12), Giit2E4#r

Ve Al P YUIFIE K IS B Yy Z 4 ANE B FIE s C Sy W 4L
JUE BB s D Sy U UFIE RN 5 E Jy D AUIFIE SRS ; 14 2 [R)
B 1 AU/ ] i Ol

B2 SH/NRUHEE

KM, 5P Albir, MidIsbREsNr, Z4A%R
AGilEE L (P<0.01), BRI, 5 W 4,
D R IMI g2 L (P<0.01),

2 4% /N BRI GE B 40 B CYPTAT,
CYP8B1. SHP. LRH-1, BSEP. NTCP mRNA /K- 4%
(%2) 5PN, Z. W4HY CYP7A1, CYP8B1,
BSEP. NTCP mRNA ik /K V-2 8 B FEAL, SHP.
LRH-1 mRNA R LK B &, 27 A501
X (P<0.01); 5 W4 %, U, D4l CY-
P7A1. CYP8B1, BSEP. NTCP mRNA #ik/KF-
BT, SHP. LRH-1 mRNA ik 7K V-0 S,
ERWH L FE X (P<0.01); 5 U4, D
41117 6 NF mRNA kK22 R LG F R X
(P>0.05),

3 B4/NEUTFIHE L CYP7A1, CYP8B1.,
SHP. LRH-1, BSEP. NTCP % [ % ik /K °F L #&
(£3, K13) H5P4ltbig, Z. W4l BSEP., NTCP,
CYP7A1, CYP8B1 & 1Kk ¥ W KE AL, SHP.
LRH-1 EE AR EYH BT &, ZRWASRIT¥E
X (P<0.01); 4% 8 Ji)J5, 5 W4k, U, D4l
BSEP. NTCP. CYP7A1. CYP8B1 & 1 % ik &1
BT W 4l; SHP. LRH-1 % 1 #5210 B A%
FTW, Z2R¥WEGHEL (P<0.01),

ovprar | —-—— —— ;o

CYPSB1 & 4R sws s sm S 53D

B -actin { -

W1 RPH; 2 ZH; 3 hWH; 45U 5 D4
3 H4/NEATHRE ML CYP7A1, CYP8B1, SHP,
LRH-1. BSEP. NTCP #& |11 Lk &l

F 2 SAUNERUFIRE AR BSEP. NTCP. CYP7A1. CYP8B1. SHP. LRH-TmMRNA /KF-Lb# (X+s)

25 n BSEP NTCP CYP7A1 CYP8B1 SHP LRH-1

P 12 0.975+0.104 0.990 + 0.097 0.990 +0.090 1.006 +0.091 0.984 +0.052 1.073+0.134
z 12 0.197 +0.018" 0.147.£0.016" 0.107 +0.024* 0.121+0.013" 9,756 + 0.663" 6.348 + 0.550”
W 1 0.194 + 0.068" 0:141 +0.047" 0.132+0,03%" 0.141+0.050" 8575+ 1.072" 5.868 +0:812"
U 12 0.629 +0.100“ 0.590 +0.111* 0.483.+£0.087 * 0.719+0.111° 3.343+0.905"° 2.429%0.550*
D 12 0.620+0.119 % 0.571+0.084" 0,464 + 0.065 " 0.656 = 0.102% 3.510+0.885" 2:854 +0.528 "

TE: 5 P4l "P<0.0155 W 4ltkd, “P<0.01
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R 3 KH/PNEIFIHAE ML BSEP, NTCP. CYP7A1. CYP8B1. SHP. LRH-1 & [IFEiALE: (X+s)

215 n BSEP NTCP CYP7A1 CYP8B1 SHP LRH-1

P 12 0.295+0.013 0.607 + 0.024 0.736 + 0.046 0.556 + 0.065 0.036 +0.013 0.116 £0.011

4 12 0.085+0.012" 0.131+0.013" 0.141+0.019" 0.099 +0.025" 0.211+£0.019" 0.661+0.027"
W 1 0.080 +0.015" 0.117 £ 0.038" 0.144 +0.017" 0.091+0.013" 0.193 +0.014" 0.626 + 0.065"
U 12 0.240 +0.057 * 0.360 +0.064 * 0.666 +0.124 “ 0.449 +0.156 * 0.084 +0.027 * 0.187 +0.099*
D 12 0.233+£0.073" 0.321+0.069“ 0.521+0.117% 0.408 +0.028 * 0.115+0.018* 0.185+0.071*

TE: 5 P ALk, "P<0.01; 5 W 4ltkdg, “P<0.01
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TR, INITUR D RS £ 1) A

RIS &, 7 FXR-BSEP/NTCP 3%
KRG, 78 FXR Z (K 1E H T BSEP & NTCP
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25 TR, AT AN e e 3 vT DA 3
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FE /N U B 00 55 40 Jfs CYP7A1, CYP8B1, SHP,
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