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HE . B #SREHES (OPN) LBE SR/ RInd 2 6 W R Hrm A A AL, 77k #®R
7 R OPN A B itk A= 7 R C57BL/6] 38 N A BRERIC 8 B, o AMEA Sk An st 4L, ML H 4
SR LE BT A, et e B B A, ATP 46 &H#iET G ZRAMRR 5 (ABCG5 ). ABCG8 mRNA
oG Mg AR P Rk, R SAAD RS A mE (1429%) A& TATRA (85.71% ) (P <0.05), &
Prgi)s RAe i e B BE 4% (5.35+1.08) AR T AT 2E (9.34+0.85) (P <0.05), Sk ABCG5. ABCGS
mRNA Fo & & £k KFAKT AR (P <0.05), 518 OPN A RF SR N RALLE & s R4 538 BAK, THe
5 OPN &l JG ie 4 fe ) BE 4535 % & ABCG5. ABCGS Rk 24ph), F8 A2 & et e B B4 I8 X .
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Effect of osteopontin on gallstone formation in mice and
its mechanism

Man Guo, Hao Zhang, Wei-han Li
(Department of Breast and Thyroid Surgery, Nanyang Hospital Affiliated to Zhengzhou University,
Nanyang, Henan 473009, China)

Abstract: Objective To study the effect of osteopontin (OPN) gene knockout on gallstone formation in
mice and the mechanism. Methods In this study 7 OPN knockout mice (OPN knockout group) and 7 C57BL/6J
mice (control group) were fed with lithogenic diet for 8 weeks. Then gallstone formation rate, bile cholesterol
concentration, and mRNA and protein expressions of ATP binding cassette transporter subfamily G member 5 and 8
(ABCGS and ABCGS) in gallbladder tissue were observed. Results The stone formation rate of the OPN knockout
group was significantly lower than that in the control group (14.29 vs. 85.71%), the difference was statistically
significant (P < 0.05). The bile cholesterol concentration in the OPN knockout group was significantly lower than
that in the control group [(5.35 + 1.08) vs. (9.34 + 0.85)], the difference was statistically significant (P < 0.05). The
expressions of ABCG5 and ABCG8 mRNAs and proteins in the OPN knockout group were significantly lower than
those in the control group (P < 0.05). Conclusions The phenomenon that gallstone formation rate in OPN knockout
mice was lower than that in normal mice, may be related to decrease of cholesterol transporters ABCG5 and ABCG8
in gallbladder tissue which results in lower cholesterol concentration in gallbladder bile.
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SR, A ERE N/ BB SS AR VR T S AL

PSS £ WRITHAL RGP, BEE A4
Jr AR, RS A U IR ST A2 1 i 5 S A B
Thim A A PRRE [ AR i A ] S B 2
IR et A SR R T P BRTERF TR I, B
( Osteopontin, OPN ) ] LLSZ Wi JH e JIF [T B %) 45 B %
iz KN I I, DTS2 I [ s A T I
R RSl A e — D20 08 . 23T RSN,
JIELS8 iy B A FARESR R 45 A1 IR IS A 22 0 B Y
M, I, ARSEERIESE OPN @ lbixd IR 4 IR [ e i
FIREN , DAHZE—25BEE OPN 45 (A AR [ i A%
IR o

1 RS

LI EN M RARAR R E

7 2 CSTBL/6] /I R T 52 FLR 2 R g X B2
7 HAHIR 5 OPN s/ B 56 RS v i 52 56 8
TERREBRAL. i (22+2) °C. 1BF (60+10) %
g, W PERFE 1 RS S, WiZE /)N A
[FIPREE 3 JE MR 3%, RN U SR o fapRE (/)
FURDEHAS I 15% JRIT, 2% BRI, 0.5% ARG ), $
3E4 W/, ABRYOK, Tk b sk s A mR AL
TR 8 JA . WARABREARTT, PYAR Mot i (H
ABEARELIT A F] ) GBI B AH R B 4h s 0
FIANATE 4°C, 15000 t/min B0 15 min, AASRTHR
I, BT -70°CRERAF T . WIS 2R
R T 8 1 BOMI RNA $2 I ARSI 2K 7 ff
Ji& 7 PH = BE sl A 22 D1 23 A%t
1.2 BRERER ST SETELED

JIEL Pt 4 7 SCOA AEL A AL AT L [T st
ESCAmE BB ( HARRMRES AR ) i,
JUELFATSE R R =t a5 e 0 R 4% ELISA 3207 &
VBT, M R AR L ( cholesterol saturation
index, CSI ) #%11& Carey FHEITE,
1.3 MR AEEERAEHERNE

K 1 S ) 5¢ 5 78 i 5 G A% S (quantitative
real-time polymerase chain reaction, qRT-PCR ) | &
ATP 25 & & %512 T G WK% K 51 5/8 ( ATP binding
cassette transporter sub—family G member 5/8, ABCGS5/
ABCGS8 ) MHTFHE X Z& (liver X receptor, LXR ) pacyilE!
HEPLUP B KGR, F Trizol 377 & ( 32 [H Invitrogen
2] ) i B A B U ZUPR AR (9 RNA. mRNA Il %
% qRT-PCR X7 & ( H A& TaKaRa 22w ) Ui A5k

1.1

17, K% ] ABI 7900HT it i qRT-PCR % ( 3% [
Applied Biosystems 2\ ] ), JZ W 45 4+ 94 °C 11 A8 Pk
30s, 60°CAME 30 s, 72°CiR 2k 45 s, 72°CHEH 10 min,
I 40 NMIEFR ., BEGIA (Cr) RAEIZDE 68 i /1 [
FE B A AL, ] 272" 1%, LA GAPDH A%}
B, PR IR . PCR BIYBETHILE 1.

*x1 PCR3|¥FE7%
L L2 K /bp
Ml: 5 ~AGGGCCTCACATCAACAGAG -3’

ABCGS5 109
JZhi]: 57 ~GCTGACGCTGTAGGACACAT-3’
iEli: 5 -TGCCCACCTTCCACATGTC-3’

ABCGS8 73
J2: 57 ~ATGAAGCCGGCAGTAAGGTAGA-3’
Efl: 5° ~GATAGGGTTGGAGTCAGCA-3’

LXR ) 520
KIl: 5° ~-GGAGCGCCTGTTACACTGTT-3’
En: 57 “-TGTGTCCGTCGTGGATCTGA-3’

GAPDH 77
RIil: 5° —~CCTGCTTCACCACCTTCTTGAT-3’

1.4 Western blotting &l

PSR E Wi ke IR A SN S P
JH BCA ¥5 2 5 HWR . 2 IO & wd ] 6 R A7
Western blotting Ko, PR B~ . ¥t ABCGS
(1 : 1000), Pt ABCG8 (1 : 1000), #i LXR
(1 :1000), HL B -actin( 1 = 500 ), Western blotting
2 SR A R Gk AR i T HEAHI B o SR iE IR B
KH Image ] BHAFS R B —actin #4710
1.5 Sit=FHiE

Bl o3 B SR SPSS 19.0 e b4k, Th Bk
DABEL + BRifE2E (x=s) Fon, B K% ; i
BRI (%) Fon, W Fisher B DI AR 12,
P <0.05 HZEFAGET R

2 #HR
21 MEENRARER
HARERSE 8 JHJG, XTRRAL/NRIBRE R A % h

85.71% (6/7 ), WkbR4 A 14.29% (1/7 ), 2 Fisher i)
MR, ZRA5H#EX (P=0.029). RHMmWEE
B MG R AL/ NI G 52, ikt B2 /N BRI %
M HAFE R IR [ R . DL 1.
2.2 PEFTRIIEFR

HOREEFE 8 JBJG, XL /N R AR s 5
FLJRHA K S RE AN IR, 1T B 2 /N BRI I
IR WA 2.
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A: IEHHIE (x10) 5 B: BHEEESSS ((x10) 5 C: JHSEANBFEEESS A ( x5)

1

INRBETTREElRR LS R R A ElRE 45 A

2.3 OPN Rt REHREEIEE & EF0 CSI 152
SCEHTPAL/N IR BRI IR R . AR
L JRTHR SR K CSI AR, 2 K, 225 ST
B (P>0.05), MESARE 8 G, MA/MUIHME
R IRTTBERS & AR R & i LA, 46 KNS, 22
SSRGS (P >0.05 ). PIZL/IN BRI [ e 75 e
H#R, 26 e K05, 22 AGIFRE X (P<0.05), M4l

R L O ARG, PRAL/ING CST RS, %t Ko, 9%
2 FANREEFHE (HEx100) AR (P<0.05), MREES ML, Wik 2.
F2 WHANRPEEGR, BIHAEERE. #iE. BBTBREER CSILkE (n=7, Xxxs)
R
ST 232+5.01 2.75+0.77 24.19 +2.75 56.68 = 8.34 0.47 £0.09
SR 26.9 +7.62 5.35+1.08 26.31 +2.21 84.07 +5.97 0.55+0.07
of FR
SEHR T 24.6 £7.45 2.31+0.46 23.76 +2.21 61.37-7.63 0.45+0.10
SIS 23.5-5.31 9.34+0.85 28.40 +3.49 77.81 +8.21 1.09 +0.12
£ 18 0.472 1.283 0.323 1.098 0.409
P8 0.645 0.225 0.752 0.294 0.691
{8 0.964 7.134 1.563 1.695 8.621
P8 0.354 0.001 0.144 0.113 0.002
ot PO TS, . P, LTSRS K
2.4 OPNBi%xfjE5E ABCG5, ABCG8 & LXR P =0.001), ikl s B8 2/ U ZE LXR mRNA #H

RiZH M

241 mRNA SEEHT41/NE ABCGS. ABCG8 K
LXR mRNA SRR AL, 200 Kk, 225 Te8iit
(P >0.05), EARE TR EERA AT L/
FUIHZE ABCGS mRNA HIXT 2R E5 50 (0.47 £ 0.08 )
A CLOL£0.07), Z K%, 257 A Gl 5 & X
(1 =13.172, P =0.001 ). B 20 F1 4 & 20 /]s B 2
ABCG8 mRNA A X 2 ik 4 73 %l &y (0.53 +£0.07) FI
(1.04£0.11), % 1 Koy, 2251 GEiHE R (1 =13.714,

f Ik (049 £0.08) F1 (1.01+0.06), £
t RS, ZSAE G EE L (1=10473, P =0.002),
UL 3.

242 EG BAEESGE R AN IR /N R
JIHEE ABCGS 5 X ik 4302 (0.51+0.06) Fil
(1.03+0.08 ), t fitky, 22 A G (1 =11.838,
P =0.002 ). rFR4LFIXT L /N FAHE ABCGS 25 1A
ek (048 +0.07) F1 (1.01+0.10), Z1¢
Kige, ZRA50EE L (1 =12.913, P =0.001). @
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SR, 55 - R E DN BUIBSEES OB IR ] AL 2R

2 20 F 0T BE 20 /N FRUIH 48 LXR AR A A 23514 901
(0.58+0.09) 1 (0.99+0.07), Z&tkik, 25EHS
e E Y (1=8.127, P =0.003 ). UL 4,

L5 =R
131 o FER4L
1.1
< 09 1
Z 07- i
g i f
0.5
0.3 1
0.1
-0.1 "ABCG5 ABCGS IXR  ABCGS ABCGS LXR
ST SR
T 5XFRLL RS, P <0.05
3 SLRETEHA/NNR ABCG5, ABCG8 fl LXR mRNA
RiFKFELRE  (n=7, x+s)
1 2 3 4
ABCGS 75 kD
ABCGY ™= 130 kD
[XR = 55 kD

B —aclin ——————~m— 4|3 | |)

1 XPIRALSIBOTT; 2 BRBRALSIINRT; 3. WHMASRT;
4: BRSNS
B 4 WHA/NREIH/E ABCG5, ABCGS #1 LXR
EAMNRIE

3 itig
AW R, OPN @il BUEAT AR A4 IR
mEs i, BRI E S LIRS AR ARl &
M, BAREWRTE S A A/ NIRRT S,
W] OPN EBRIF AN /NRIREZ 5l . HEAs Thger=A:
S, AR AT B, OPN RN BRI I o I [ s
AL CSTBL/6) /INERIBEAR, 1 Ay 2 R B 5 £ 0 1]
DAL, HEEFRA/ N BAREAR T B AR CSI, 3%
B OPN /N ERUIR 48 45 6008 ) R E DR T
RAARE 1 BEL e A ) 5

IR FEBEAENUR N R — 28T . 25
e, ABCGS Fll ABCGS J& WM M 1454 & (ABC)
G WFIE BRI, WE LN LS Ry
KRG, AREBRLZEN, S5NEERE, Wy

JIF 4 R [ 2t T 6 B BFIEZ 2 0 363K ABCGS Al

ABCGS8 7] WA 7 AR [ E Rk g A ™ AR AR
P25 4 (B IR 2 20 h B A7 /E ABCGS Fll ABCGS i
FARMIME ", R A, ML LIFRE ABCGS Al
ABCGS 114 L1 Gt A K L[] 15t AL |- iz 240 e itk 22 1B
PN, RS E B o AR R IR R R e B AR
PRI, PFP A AR [ s R o 2 S S80I R e o A
ISR 254, T A8 2 2 IR [ s g e, ik
JIE s R R A L A A AR gk 2, I e R il
JIELARE v L B A BT R LG A, DL A I A I I
SiAMIE L. OPN 25 [0 [ FELS A8 L iy, 4%
AR YIHLEA AN B 3. NUNEZ-GARCIA 28 BF9% &
L, OPN i b /0N B N 19 [ 4R il CYP7AL 36
kT, i EAARS A M A S A BE OPN X448 it Py
CYP7ATL B30 £ FH J2: 38 i FAK-Akt {5 5 38 % 52 8L
(o AL, OPN R/ BURG BRA] HA AR
JH#E ABCGS/ABCGS B A mRNA #Fik/K ¥, TiifH4E
HAh ABCG5/ABCGS 114 FR3A ek /b 3 BUH 448 2 i 1] JIH
TP e R S B D . LXR RS ARF R G, %
HLAAR IR FE AR A LR " EIREA SR
[ B4k A7 O BFZE T R R, LXR X ABCG5. ABCGS Fil
CYP7AT 45 IR ] AR i DG B DX 7 & H R o VR
AT LB, OPN wilR/NRAHE 41 LXR RikKF
AN R FRAR, B OPN nJ fgad i /E T LXR M
& 7 ABCG5/ABCG8 1) 3 ik, LIMA-CABELLO 5§ ™
W&, AEPRGPENR I 2L 777E LXR, OPN J%
SIETTT T TNF- o Fl 1L—6 255 BE ik, A ibag
IR, TNF-o L@ LXR B Fist, M
AW HepG2 41 P AR FEIRES ML, B0 P9 g
SETER . AR/ NRIRES T LR A, 25
KB OPN il /N R0t HR 2 BB Bh IR R AE A A%, R 4N
HiR R D X AN OPN R AT AR AR SRl R

A 5T X OPN 747 JIEL [ B AR, 5 o L [ gt
S50 BRI AT 2E— 28 4T, &30 OPN il ad
R IR AT S, 0 LXR Rk, J/IH
ABCGS5 ., ABCG8 H3KRIA , BEARAH AR T rh JIE [ e Ji2
ARG A TR AR
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