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W OE BE: RIS (NRs) HEKTEDUR AR o 505 88 4% 1 1042 0[5 B 45 47 (HCGD ) B T8 3R
kAR
Fik: W 9Bl HCGD B3 (HCGD 4) | 9 BilHI A P IH Bz 4h 1 4% (SCGD, SCGD 4 ) #1744
TG A 5 JHF I A 000 R A (O B ) O S TR 2 SR A . R v A 00 i v B AR A DG HR AR,
qRT-PCR il E ATHLUT NRs: T X 24K (LXRa ) . ¥EJEEE X 2K (FXR) . 8 B UL S
H 2 (SREBP2) | MR ZIK «/p (ERa/B ) . CEHHAMELZIA 30 (GPR30) . o E 1LY 1A
WSS 2 v (PPAR vy ) mRNA (9355,
Z53R: HCGD i SRR (TBA) & w B0 41 5 SCGD 4 W] W B (¥ P<0.05) , HARRI
WA IR AR S I B LG i #2255 (¥ P>0.05) o SXTIE4L %, HCGD 4l ERa/B . SREBP2,
PPAR vy i mRNA k& W B T, SCGD 4 FXR mRNA ] & J}7 (1 P<0.05) ; LXR o #1 GPR30
mRNA 7E& A BT %255 (¥ P>0.05) . HCGD ZHH ER o . ERB mRNA ik 5 £ # M75 TBA
KR GAS (r==1.000, P=0.000; r=—0.989, P=0.011) .
#i: ERa/B . SREBP2, PPARy K 7E HCGD B NFH 4 rh 3k Fil, HdRiA T e
HCGD M EA KR

KR A, Wik BREIRE; 2k, M A
HFESES: R657.4
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Changes in expressions of nuclear receptor genes in liver tissue of

patients with hereditary cholesterol gallstone
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Abstract Objective: To investigate the changes in gene expressions of nuclear receptors (NRs) in hepatic tissue of patients

with hereditary cholesterol gallstone (HCGD) of Chinese Han nationality.
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Methods: The blood samples and surgical specimens of hepatic tissue from 9 patients with HCGD (HCGD
group), 9 patients with sporadic cholesterol gallstone (SCGD, SCGD group), and 7 hepatic hemangioma patients
without gallstone (control group) were collected. The serum levels of lipid metabolism related indicators were
determined by enzymatic assay, and mRNA expressions of NRs in liver tissues, which included liver X receptor
(LXRa), farnesoid X receptor (FXR), sterol regulatory element binding protein 2 (SREBP2), estrogen receptors a
and B (ERa/p), G protein-coupled receptor 30 (GPR30), peroxisome proliferator activated receptor y (PPARY),
were examined by gRT-PCR.

Results: The serum level of total bile acid (TBA) in HCGD group was significantly reduced compared with
control group and SCGD group (both P<0.05), while no significant differences were noted in other lipid
metabolism related indicators among the three groups (all P>0.05). Compared with control group, the mRNA
expression levels of ERa/B, SREBP2, and PPARy in HCGD group were significantly increased in HCGD group,
and the FXR mRNA expression level was significantly increased in SCGD group (all P<0.05); the mRNA
expression levels of LXRa and GPR30 showed no significant differences among the three groups (both P>0.05).
in HCGD group, the mRNA expressions of ERa and ER( were negatively correlated with the serum TBA level
(r=—1.000, P=0.000; r=—0.989, P=0.011).

Conclusion: The genes expressions of ERa/{, SREBP2 and PPARY are up-regulated in the liver tissue of HCGD

patients, which may play important roles in the pathogenesis of HCGD.
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JHZE I EBELS A (cholesterol gallstone
disease, CGD) ZH WHTHL RGEE W, R
Je ME g MO R MR R fE R R, 4R T AR &
PN A KRR EHCCDM R K IEZZ
ANBEIH | PRBE R AL [N R SR R AR R A, 2
Z N FE P W E A R BOR D BN AN AT R
L K 38 A 27 F 5 8 7 b e 22 S D R st A% S s M T
CGDIY KA & Rt b B wZMIERS. S4
B TR IR AT 43 B A A i B 2H O BK BF Y 45 T
B T 60RMNMANE (gallstone, GD) 15 Bk
DRz 5177 R T TR B0 R 43 G D s 3 i 1A
ST /N GDAL AL e LAY, 3 2 fige 0k K PR 7E SR %
AL TECGDEH (hereditary cholesterol gallstone,
HCGD ) AR 21 5y 33515 00 i R ILHE , &
4 AT 30T 5% ) B B 4 AR 12 (sterol carrier
protein-2, SCP2) fEHCGD ' E £k, Hiy, i
T 1 W A 5% R A I P A0 R G SRS ¢ T, g
TES5GDMH L ZIE (nuclear receptors, NRs )
SED L G R DY | A A AR Y R A T 7 A
SRR CHINRs LA . IFXAZ R a (liver X
recepter a, LXR «a ) o BEJREEXZAIR (farnesoid X
receptor, FXR) . $EEEY A4S HE M2 (sterol
regulatory element binding protein 2, SREBP-2) |
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Wi EZ K a/B (estrogen receptors o/,
ERa/B ) . GEFAMBKZIAK30 (G protein-
coupled receptor 30, GPR30) . if & LW
R FH Y PTG 2K v (peroxisome proliferator
activated receptor vy, PPAR vy ) JE[H, F R
BF 2¢O 1 5B G B4 S 1 (real-time quantitative
reverse transcriptase PCR, qRT-PCR ) Kl H
EDUEAREHCGD . HUEPECGDE# (sporadic
cholesterol gallstone, SCGD ) MAERSZE 1 B H
( gallstone-free controls, XJMZH ) FZHZ4ImRNA
K-FRBAEAE, DU EE— 2 o T KR FHCGD
KR AL B BL i, Rl o B S R IR YFHCGD
BEARAY SRS

1 ABSHE

1.1 AR KILIEIRA KR

WA H20164E9 H—20174E9H T Rt
T B B I RH B AP B — 4 Be AT F RIGI7 B P44
20~30 mg, AVEEFHNRETMNGEHEEAND,
2o 73 WE B BT RIS Wi A 09 0 [ B 25 . AR ST
LB BEE AR B S HE (2017-020P) , &
TS B A
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PAAFRUE: (1) R 18~800 %, HEHIAKR ;
(2) HCGDAH =M E R M Eh =D PAL, BT
Z2OHIBICCDEHE (LK EBRBE T RIZH) ;
(3) SCGDHFREHE AN, —ACE A M P 2= ]
B 12 B JC JE 2 AH [ B2 45 4 5 (4) X R4 D I I
B FEAT TR, P& EBEIZ W TCIE A% .
T IR R B AW . HEBR bR & IFA S IHTE
B AR 2R AL A OC MG , IR RE L OBE IR . bk ok
FEREAL BT 25 5 TR . 259 (3 14> A ik A AR
B 25 ) o BER . E AYO IR B L
IR A5 BN AR BRAE R T, b 524,
sl EE30~77% 5 HCCDA B HIR, Hrp
A, sl AEIR20~58% ; SCGDALIM], M5
3, ofl; 4Fi31~66% .
1.2 SRR H

S 2 41 RN AR O & (R0 kY,
DP431 ) . SuperReal PreMix Plus (SYBR Green,
FP205) Hg A KRMWAWR L (Jbat) ARA
#), TransScript® First-Strand ¢cDNA Synthesis
SuperMix (AT301) W 74t 5t X & EWH AR
( TransGen Biotech ) HFR A H] .
1.3 LWHE
1.8.1 ARAkg (D) MEARA RIS : &L5A
BE T AR H 25 2 BN A R L, &0, )
Mg % o (2) A 8Ur A Wit 238 Mg R & H e,
TFARPE 20~30 mg FFLH L.
1.8.2 dwfgey a2 A2 A AL B,
5K I I e IH [ B (total cholesterol, TC) |
H il = BE (triglyceride, TG) | = % & g & M
( high-density lipoprotein, HDL) . % J&¥ 5 &
M (low-density lipoprotein, LDL) | # if &£ H
A1l (apolipoprotein A1, ApoAl) . # I & H B
(apolipoprotein B, ApoB ). JE# 4 (a )[Lipoprotein

(a), Lp (a)]. & JH 7 R (total bile acid,
TBA) .
1.8.3 bbbk m e s aid sy e

NG REMELS A, AR Z e, BT
WFES S5 AR IES A 1 mg ALK 100 mg, 7453
B A5 5 R LA G5 43 B ik ki JIH 52 25 11 B
53 VA5 Ay I [ P 245

1.3.4 A& & 5 320 g S A A8 5 A B mRINA 748
st & ik % i Primer 5.0 #4118 A A
Xy, Jfad Blast Kl 519 M Re 51, 5199
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KUEL, B EEBETEYERANFARG Y.
i 2 L 205 RNA 32 B 7] & A IE 41 21
PEWCE RNA 43 51 2R FH 43 o 6 B2 v R Bt i i 5 e
HLUK R RNA Ve B . 4l B Mg 3 4. R SYBR
Green L #E47 qRT-PCR K 2% 4% 3Z K LXR a .
FXR. SREBP2., ERa . ERB . GPR30. PPARY
FF mRNA ik, BALRITE . RIAKRE
KB H 20 uL, 4L 46 2 x SuperReal PreMix Plus
10 pL, 50 x ROX Reference Dye 1 pL., ¢DNA 55 A
2 uL, IERI5I4 0.6 uL il RNase-Free ddH,0
5.8 pLo B4 F: iAEPE 95 °C 15 min, AEPE
95 °C 10 s, Bk 59 C 20 s, PEAT 40 DEH, &
FIEAH 72 °C 32 s, ABI7500Fast S & PCR Y
AT PCR N, S5 HR BS2HL Cufi o 25 SR 274 8¢
AT I A A X ik

F1 HXEESIMFS
Table1 Primer sequences of the studied genes
I s 52l
GAPDH NM_001256799 1F[i] TGA CGT GGA CAT CCG CAA AG
JZI CTG GAA GGT GGA CAG CGA GG
IXRa NM_001130101 1E[i] CTGTGC CTG ACA TTC CTC CT
Sl CAT CCT GGC TTC CTC TCT GA
FXR  NM_001206977 iE[i] GCTTCA GGA GCCACTT CIT G
J2Ii AGC GTG GTG ATG ATT GAA TG
1E[] TGG CAG TGG TGG TAG TGG TA
S GIG AAT GAC CGT TGC ACT GA
1EA] ACA AGC GCC AGA GAG ATG AT
Sl GGC CAG GCT GTT CTT CTT AG
ER B XM_017021084 1E[i] AGC ACG GCT CCA TAT ACA TACC
J2J] TGG ACC ACT AAA GGA GAA AGG T
GPR30 NM_001039966 1F[i] CAC CAG CAG TAC GTG ATC GG
JZIi] CAT CTT CTC GCG GAA GCT GAT
PPARy NM_001330615 1E[i] ACA GATTGT CAC GGA ACA CG
S AGT GGC TCA GGA CTC TCT GC

SREBP2 NM_004599

ER a  NM_000125

1.4 Git=4bE

K HISPSS 19.08 4 MGraph Pad Prism 7.04
MAF AT GE T2 3 O FOAE BT o TR 28 0 A i 1 B 8}
KB+ ArERE (xxs) £on; 4lm 27 HE
KPR ZE T Z5H (one-way ANOVA) , Bk
PR 2250, oF—2 R A LSD 43 i 5 56 9 21 [i]
Pige S vhi AR HECR T x AR B 2R AT 4 BT
SpearmanAH ¢ F ECo A WL DN 45 Bk 18] 09 AH G ME . T
A Gt R 5 2 Ry S A 5y, LAP<0.054E A A 4t
THeE 22 S bR
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o & = 2.3 PEATAFAE B NRs mRNA Ky &RiA
LXR o F1IGPR30 mRNATE £ 41 JIf 41 41

2.1 ARITR—RER BLGEES (BHP>0.05) 3 SXHBAHLE,

IR B R, STH4 . HCGD4l . SCGD4
g4 N [ET T 2 A 3 Miﬁg% BO(BMIL) 5%
gt E X (¥HP>0.05) (%£2) .

k2 ZHABREMAMLER
Table 2 Comparison of the general data among the three

groups of patients

- XHRZH  HCGD4H  SCGD 4
(n=7) (n=9) (n=9)
2t (%) ] 5(71) 5(56)  6(67) 0789
AR (%, xxs) 50+ 15 4614 4811 0856
BMI (kg/em?, X+s) 2548326 27.00 +4.77 23.89+233 0.231

2.2 IMiERERBEHEXIERR

HCGD4l . SCCGDHIMWETC., TG, LDL,
ApoAl. ApoB. Lp (a) FEEXIEATF R, HDL
SR BRI, (HAS 4 ) 22 Y B SE i2E E X
(¥1P>0.05) ; HCGDATBA & EAEXT R4 . SCG
41 W 5 REAIL %#ﬁ%ﬁMﬁX(wkow)
(#£3) .

® 3 ZHMBERBGIHEXIEIRLE (Fxs)
Table 3 Comparison of the serum lipids metabolism related

variables among the three groups (¥+s)

" FHRZH HCGD 41 SCGD 41
Ei=77n
(n=7) (n=9) (n=9)

TC (mmolL)  409+077  449+102  481+100 0335
TG (mmol/l.)  140+038  1.69+0.54 153+£059 0592
HDL (mmoll.)  1.02+£026  099+0.19 099+034 0974
IDL (mmol/l.) 229+031  276+083 286+082 0277
ApoAl (g) 091025  1.12+030 104+£029 0371
ApoB (g/L) 077008  090+031 099+025 0202
Lp (a) (mg/lL) 10426 +80.17 219.66 + 26341 182.10+ 18026 0.513
TBA (pumoll.) 437+164" 1724178  388+165" 0011

TE: 1) 5 HCGD 41, P<0.05
Note: P<0.0S vs. HCGD group

x5

ERoa mRNAZEHCGDZIMSCGCDAL R B I
P (¥P<0.01) , HHCGDAHER @ mRNAAHX}Fik
T TSCGDY (P<0.05) ; FXR mRNAZESCGD4]
B B (P<0.05) , MAEHCGDAH LG I %2
S (P>0.05) ; ERB mRNAYEHCGDZH % ik ¥
W EiH (P<0.05) , MESCCDA LG I 2%%H
(P>0.05) ; SREBP2MIPPAR y mRNAYEHCGD
HERHHE FE (¥P<0.01) , MSCCDL T
Giit2e25 ($P>0.05) (£4)

k4 ZHBEFAL NRs EEHEWNRESIEE (F£s)

Table 4 Comparison of mRNA expressions of NRs among the
three groups of patients (x+s)
S PayiH:l HCGD 40 SCGD 21 F »
(n=7) (n=9) (n=9)
IXRa 100+045 1.12+023 144080 0502 0.620
FXR 100060 145055 243055 5442 0032
SREBP2 100+036 272+053"” 097020 30836 0.000
ER a 100+068 1424+298"” 1099 +1.88" 46660 0.000
ERB 1.00£036 2476+21.06" 2082+1121 3400 0079
GPR30  100+052 244072 311+146 3707 0073
PPARy 100+£046 11.71+690"” 005+003 15860 0.002
VE: 1) 5xXFMR4H L, P<0.05; 2) 5 SCGD 4 ik,

P<0.05

Note: 1) P<0.0S vs. control group; 2) P<0.05 vs. SCGD group

2.4 BF4HA 4L SREBP2, ERa. ERB. PPARY

mRNA &iZ 51 iF TBA X%

IR BoR, AV/EHCGDAHER o . ERB
mRNA 55 8 & M7 TBAKF &0 & M
(r=-=1.000, P=0.000; r=-0.989, P=0.011)
(%5) .

=44 SREBP2, ERa/B . PPARy mRNA Rix5iiE TBA X M4ES 17

Table S Correlation analysis of mRNA expressions of SREBP2, ERa/p and PPARy with serum TBA in the three groups

XHRZH (n=7)

HCGD 2 (n=9)

SCGD 4 (n=9)

HA r P r P r P
SREBP2 0.690 0.129 -0.351 0.649 -0.285 0.642
ER a 0.776 0.224 -1.000 0.000 —-0.148 0.852
ERB 0.437 0.563 —-0.989 0.011 -0.057 0.927
PPAR vy -0.925 0.249 -0.974 0.145 -0.509 0.381

O MR o F B FAEPH
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JIE AR i 25 L 2 C G DI piad 72 v I 41 i BT &
A R A AR T S s iR e . AR LR A
fiE . Bk FEREAL . b0 . MR E . BERR R . BT
IR BE G BRI L R A 22 R A OET NRs AR Y
FWHRAEREE . M55 . %%, I
HikZ 50N A Z A8, R 50 2 0 i 72 Hr iy
HERFE#EATEE. SHEEZHE T AR, NRs
AIEZES AR MRS EIALE AT Y EH T
Wk CD AT R R EM L& W Jetfk
FEIR AL RS S NRsTEHCGD P 9 23K 1 R IR
B, AW BR, MWETC, TG, LDL. ApoAl.
ApoB. Lp (a) FEA M LR FEHEZR, Hliang
I R IE 45 R — 2

ER a FIER B J& T4 MM MEM R 21K, @
T R YT U A R IR Y SR R A SRR LT oY
YERMS, F5E R/ NECGD B v, 17 B -
T T MR A2 A (estrogen receptors,
ERs ) Xf #05E DR 5 Si o8 95 A6 JHF 03 I 1 e ) A= )
B KB AR A B R R E B E W
YEH o BLAb, /N BURFIE A9 e €0 5 6 2 DT 08 55 56
R, A 43F0R T AH G B2 HER o % 5% %
7, de Bari®F!'UI7E K OP L E PR EMIBRERS Y
ER (—/-) MEPE/NR AP E 2], Hl A RKER
(+/+) HFEAIRT70%, $#EREREMHBIER o 3
KR35, T 3B & i ok OF B2 88 T KT I
FZW/NRCGDWMIE . AW AEM, HCGDHL .
SCGDAER o mRNAZFKE/K-H & & Fxf g,
FITHCGDZAER o mRNAZFKIA/KFEM &5 FSCGD
H, ##/RER a FHE A H5CCD AW, 1 HATfg
ECGDM G Pl & —EMEH, B0 il
il 1 7% o — S . FEAREF T, ERa mRNA
FECGD R ik, X 5 RKH 4 SCHR iR & /1 — 3.
Wang25 "L K LCGDI E R S ER o 84
X, MHERBLXK; XAfESER a MIER B HA
AN 5] 1 B ST A5 R IR . AL B0 A R R DA KOS
R BT 3 A8 S 06, SR, ARMFRELEL, HCGDA
FERB mRNARIEKFI W& TXF A, 25
ERBAES S TR EIEER « ARECCDB L.
R, ARSI LI, HCGDALIMETBA XS R4 |
SCGDAL W EREAR, I HAHSCH: 437 i 7x, HCGDAL
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MHETBASER o /B mRNAKFEH ¥, GPR30E
TR G s 2 R, BT GAR 1 A2 AR 15
K. BHET, GPR3OTERH A 1 1E 4 #F 58 38 5%
Ao FREFRPOERM, 17 B - M RS GE O S
ER o 5] #2259 55 /N B - I8 [ m A I8 £k A0 i =%
&L, 1 Hif i i GPR30& £ 2 5 M0 [ B4 & 1 B
B R . TEARBEGE AR & BMGPR30 mRNATE X IR
4. HCGDZHMSCGDA h i 2 33k

SREBP2J2& i JIH [& s AN Sk & 5 PR o il 3 - 72
F-3-H R WAL AR (3-hydroxy-3-
methylglutaryl coenzyme A reductase, HMGCR )
RSN T, EHEIAF R EBMCCDEH
FFHZUHMGCR mRNA 3k /K7 2% 5 T X id 4]
B PPAR vy 45 5% S IEJHE . 2800 IR s
Bl ok o5 B B Ak S5 0 DR A ZE AL PR AR G, FE /D
R JIEL A 55 78 rp gl A R B A S R TR 22T SR
Schafmayer%lzﬂ?'ff%}\ﬁqﬂjﬂ‘ﬂﬂiﬁfﬂ,PPARv
504 5y B A RS . EARRFSE T, HCGD4
SREBP2., PPAR~y mRNAZFIKKFEE T X HBA
MSCGDH ; #&kiMi, SCGDZSREBP2., PPAR vy
mRNA KKK S AL | Lg% 25, #5
HCGDHISCGD A G847 1A [6] 1 & s ML S CGD Y
WAL S Bk ; SREBP2., PPAR v 2S5 THCGD
&9, SRMISCGD ARECGDIK & i vl fE 2 1 HiAth
550 B 5 A s IR R AR 3 A DG 1Y 3 R & 44 A
AR B0 2 i A — 56 B R ) 28 AR R AL
M TSREBP2 ., PPAR y BEFERLN , 61
CGD AR HILT Y & At o

LXR o EZLEMFNE . A5 i 421 RN i 41 21
FEIRP L AT E Y BE B . iz . HE B R A
R R A R A SR Rk . Jiang L B
TECGDEE (AENERER . MARIEHR ) W%z ik
LXR o FoXT B2 1Y 38 /K- 38 hn, 32 28 2 58 1 4
TR UL R ABCGS/GRIL LAY . SR, AMFFE4E
KR, LXR mRNARIKAKEFEXT 2 . HCGDA
MSCCDA T G %25, St 5528
ek R —3 . FXRWFR AR Z K, Moschetta
A5 201G T 5 A RN UM G, FXOR 2 DR /D B
W 350 A R L S B3R B C G D Y T A o 2R
TR, RARFXRMIIGE S CCDAH I . HHLHI T
AE & FX R d B 5 5 1R 5 0 R 4% 42 4 G 2 ]
ABCB11 DN 5 W fHe s ic #H G HEABCB4 M R ik
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TR, ARV R B AR s sz i SRR A
A AH G L CYP27AT, CYPTALMICYPSBIAY %
Ik LU | A AR [ AR S O 0, e ¢ I ] 2
AT . ARG REZH, SCCDAFXR mRNA
Fk KT T IAMHCGDA , MHCGDAFXR
mRNAF LK S A LTG5, 7R
FXRUfiES 5 TSCCD &4 . SR fids + 55 %1
W5 En, CCGDERFEMIEFXR mRNA K FEik5H
[ EE 25 A T BTE o X M 55 — M 42 7R SCGD A
REFIHCGD AREHEAT AU F X RIE R W] fEAEAE 2 51k

gibmik, BMZIKEKNER«o/ERB |
SREBP2. PPAR y 5SHCGD R HAI &, X LR
AREFECGD By M h i & — & mAE M . Hrp,
SREBP2. PPARy fEHCGD XK 5SCGD &k
R BEAEAE R A A R ALE . BFAES “ER « -
SREBP2” WA B Al fES 5 THCGDRY K .
PE— 2 P A SINRs RN FXR, ERa /B .
SREBP2FIPPAR vy 7ECGDJE it #2 rp H AT HE Y
YEF, A )5 8 T3 6 3 (4] [8) A B4 A 3 22 9 45
SODA R R AR L R, sl S B VR CGD K
b Hig 5T AR 38 25 6L 2 0 1) 24 4 0 e B L B e R A
JFNRs mRNAYECGD 53k M 4 JF 414U b 3Rk A 4E
25, 1 HSCGDFHCGD L 77 78 A ] iy 56 A 36
ik #E— P UE W] CGD IR Ak 22 55 PR st % PR 9 s o
A FEALAE mRN A K48 - 5 HC G D AR G 1 #% 32 4
e, MRk —2F 3 T Western blot A1 90 28 20 fb 45
MR KR SENRs R A E 0L, DA IE— 25 )\
B S I o BH PR S KO BRI % AZ AR FE CG D v 3k PR O
FEBLH

S % 3Lk
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