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Abstract

AIM: To investigate the expression of bile salt
export pump (BSEP) in hepatic tissue in a
rat model of hyperlipidemia.

METHODS: Sixty wistar rats were randomly
divided into two groups (n = 30 for each):
a control group that was fed an ordinary
diet, and an experimental group fed a high
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fat diet. Cholesterol and bile acid levels were
regularly monitored. Liver tissue samples
were taken for detecting the gene expression
of BSEP by reverse transcription polymerase
chain reaction (RT-PCR) and the protein
expression of BSEP by immunohistochemistry.

RESULTS: The levels of cholesterol and bile acid
were significantly higher in the experimental
group than in the control group. RT-PCR analysis
showed that the expression of BSEP mRNA was
significantly higher in the experimental group
than in the control group. Immunohistochemistry
analysis showed that in the experimental group,
the positive expression rate of BSEP was 76.7%,
significantly higher than that in the control
group (12.5%).

CONCLUSION: The expression of Bsep increases
significantly in rat hyperlipidemia, which
suggests that we can develop drugs acting on
BSEP to find new treatment methods and means
for hyperlipidemia and related diseases.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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st %, RITBSEPAE & A5 fo g K ST IE P 8%
FAERI, 1 B 5 308 fE R 69 48
Kk, A BT B I8 fe e B F 0 F e

Fik: B8 Wistar K R.60 2, #RA#&145 g+
7.5 g, MM A28, B30 R L@ skt
PBLA (R AR BBLE) T A -S4k . B REARR
52 3o 2R (f] AR 52 3 2R) T A SRR AR, 290 d,
5 G M R LA 2 BB R B B A AAL
Horml fe ) BE B A2 T BR a2, A R -R A
4% K (RT-polymerase chain reaction, RT-
P CR)H A A ] 75 £H AL R T JIE 20 27 89 Bsep &
W RGA 095 E, B R G R IR BB
SP(streptavidin-perosidase)kA&in] # 2042 A
JF R4 42 9 BSEP A ik 64 3% ..

ZR. LM BB RTRAENE ST
SRAE; Wk R R R P AT LYK
FEMAREILT W RB-actin A B #9425 bpy g
i FeBsep 2 ) #9289 bp A ¥ v, 52340 Bsep
W 5 o 5 5% T xF R A4E; o9k 41 4R 4L 52 SP
4R R, S35 2ABsep & A AR 4 76.7%,
%+ B LA Bsep & A AP 2y 12.5%, Hu A1 18] 49
£ R %t 5 (= 10.773, P<0.05).

L8 T K R A Bsep ik B 69 F A 2 R
AR B3 m, F R HRATVT KA T Bsepth
A, e e B AR K R R AR B e b
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500 JUE AR J L7 9% s P R it DL Bk s A
T4k, 1 5 2l kA A O 2R f R D) 1 02 g
AR 2R L, T JC i R AAE A2 h bk A AL 1 32
LR E, BRI, &R A L w]
PR MRS A, JRAR A, H B =5 T RE 45
S OL. HATRERRIA ST KT E AT BOA TR,
JH #5400 H 32 (bile salt export pump, BSEP)5
JEA IR B HE A % U1 9% R, IIBSEPLIRERERT,
D) B RE v ER A 3R AL, BT LA SRR
771, AIUH MLLBSEP N SO0 &, B 5T
Tt i HLAE K SR 40 i Hh Bs ep 2 R 334 FA AR
B, 220N e I LA R AH SSB I6 T e 1t
) L

1 #RIRT5EA

1.1 A4 L8 Wistar KEL60 R, 745 & 145 g+
7.5 g, BENLA 24, REZH30 I 1 IE R a x HE
A (fRT AR FRVZE) S v I A £ S 0 2 (T R S 56
). KRNERT SR ME . B R BE
SEPRAELE, Rt H AR 245, &
AR & i JE R KBS (1) E B2 (4%); (2)%
FNHBREN(0.5%); (3) AR EMERE F(0.2%); (4)
FEHI(10%); (5)ZERAARL. 28 DI 420 e
& H. IR T, R ERRR DR I bR
"ot Er s e R, mKRE RS
e, BRI 'Y, FEAERH KIER D]
Jr#l, HFsafe E % 44, R4 R4 (PM-
10A)5; 3 B0 A ok S ALY B by 1c 1 5 5
P 2 G iR 57 £, Bsep e BE PR LS.

12 7%

1.2.1 ) &3 fig fn i KRR : AR B8 SCHR (3,411
J5 1) 4 v MR TURE K BRUBEAY, ME90 d, e HAHY
I B 3l AR A AR 0 JE [ 2 % R R 2 =,
B S5 4 1 AR AH G % T8 bR -5 0k 4 77 A 4
THef 2R R ST v R AR Y R .

1.2.2 PCRM % Bsep A& B &4 £ A 43 SO 2
FISLIR H AR L, woE 51 NS T3,
Bseplt] L3 51%: 5-CCCTCAACTGATGGGG
GCTCCAGT-3', Fit51%): 5'-CCCATGTCTG
ACTCAGTGATTCTT-3"; B-actinfF AN XF &,
519 5'-GATGGTGGGTATGGGTCAGA
A-3', Fii519: 5-CTAGGAGCCAGGGCAG
TAATC-3". % PCR™ 4, BL100 pL Loading
DyeA1100 pL DNA Loader(l kb)IE&/EHA
400 pL7RIE/KHR600 nLiE A, BU=410 pl
HEAT 1% i B 5 e FL VK, B AP C RN F=4).
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& 1 BEKRRIMBIEFREIEY (7 = 30, mean +SD,

mmol/L)

EEAR XIR4E SEIe4R

Glu 5.07+0.75 5.09+0.81
TC 1.41+0.15 3.27 +0.33°
TG 0.58 +0.05 2.71+0.10°
HDL-C 0.89+0.07 0.42 +0.03"
LDL-C 0.21+0.03 0.56 +0.02°

°P<0.05 vs WIRAE. Glu: [I4E; TC: RIBHES; TG: HH=ES;
HDL-C: &BEiEE0BES; LDL-C: IBEEEOBEHES.

Quantity One{ 45 b s —JkiE FPCRF
Yok G FEAE, 1T E BsepFkF 5 B-actinfk
A IR 2 B AR LA, S 2 T, B
LA H A AT H AP RNA R IR AR .
1.2.3 %R A5 FHNBSEPE G 89 & ik 1
iU B J5 F SP(streptavidin-perosidase) 7k i& il
P 4R TR U 4L 2B SEP AR [ Ik (5
JHE 4 2 BS EPAR [ HH B3 €8 % E SRy BH
VEAH M, FETK YA BEALIE L6 LT, AN
PIALEE80 /4T BE, PHPEZNH =10% R FHPE, 75
U Ay R P,

Beit 4038 K HISPSS19.040 H # A AT
0T, Buit R A Fimean + SDFRIR,
FIWT A IA) 22 5 R FH A 56, S 4H UMb 4 S Pk
Gett g BRI, P<0.05 9% 3H Giit 2

2 B8

2.1 mfgAR Xk aEARde 2R AR R E
90 dJa HfEiE, 1BIFET:, i i 45 b a0
R NRIATH, SEK A b 2 E [ 2
(total cholesterol, TC)Ft HAMEE E g K H
JH[E EZ(low density lipoprotein cholesterol,
LDL-C). Hih =& (triglyceride, TG)F &, T
1 % J A B (1 AH [ i (high density lipoprotein
cholesterol, HDL-C)P#Ik; 55X R i, 2257
B Gt 5 & L(P<0.05).

2.2 PCR% R

2.2. 1% gk b oL SELG Ao HEZH AN S A 4H 4 3 e
YIFRH I T B-actin =K (1425 bp¥ 3845 FlBsep
BE[R111289 bpd My, IR Bsep BRI 1G4y
SRS B o T REZH ().

222 ¥ 4R o4 SR BsepF FImRNA
FIAHAK(0.3840+0.0369), KL Bsep LA
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2 3 45 6 7 8

B 1 PCRATETBsepBERTESLIA RN WRAERIABEIR.
1, 5—8: SCBG2H; 2—4: XTIEZH. BSEP: fHER G HI AR .

mRNAFRIEH F(0.8641£0.0221); Bsep A
TEX IR AN LI H h RIEZE R A G 8 L
(P<0.05).

2.3 F R MBACESPIEF & 4R K FAT(100
fEYWEE T NFHEZH R P Bsep 3t IR H B30 (0 g
A RIURL g BH I A0 B (7 Sk 8. ARk U B L
L6 ALET, A5 A4 BF  IE2 8044l i, BH
PEYI = 10% A FHME, MBI, 1650
7N SEES2H Bsep ik R A FHME 2 976.7%, i
Y1 BsepFE R FIEFAME R H12.5%(; = 10.773,
P<0.05), Z 538 Gt L(E2).

3 ik
M AR 7 A IR P25 4% B 23 T IO 1) LR,
FERINE B A EE B (B FEHDL-C. LDL-C).
TG. HRILAE (hyperlipidemia) e 18 fig i A1
A ZE L A IR A ) — R E LA R o T
TEH, WIS A A AR s H i =0
i, B M (TR A B R e )™, 4K,
BEE 2T KRR, BT AATTAERS SRl 2 IR
BRI, mEE. SR E AL
o, AT S50 g I (19 < 26 5 B S 1) 3
. 2t K E SR ATIE R 7T, I
KA SR, B T i I )T RS 2 Rl R R
Mz 5AERA G, MR AH & R i
Sy UARARUR PR 0 L v 1 I M 1 8 AR FL R
IR, A, BATRBREMNETER. H
I g AR AR T, FREDET B8 T = I 1
iE [ 75 e e i DL, S RHT R HH R A
KN FEE, e HEATEMXZ K (farnesyl
derivatives X receptor, FXR). Bsep. F-3EHR
Bl 12 5 [ (sodium/taurocholate cotransporting
polypeptide, Necp)itt N T FAT T WL 5230 [l - %
TF TS

TATEA FLI0E SEF X RAE = A5 IAE K R
JHRE A IS 8 s, 84, R AFXRIPEEEE A,
Bsepie B H L T ABIR A AL, 4k 2 5] S 3AT
WA RAIWEE">" BSEP/E TATPE & &
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2 REBBLUCFET R Nsep B RASHARNRARKXIER. A, C: THA; B, D: WA A, BAKCK100E, C, D

SR2004%. i HHER>9BSEPEE [4. BSEP: M HIZE.

FFFAE

Ntcp
FXR
~,( BSEP

H@@éﬁ

3 BTN BREARRESR. I ERAEBSEPTER Fowit \i7iE, LdASBT . IHHERGESE H . tASBT, RIGLE
NtcepVEF] FEWRICEE AJFNE. FXR: RGN IX 2, BSEP: IHEMAIHHEL; Necp: A IHER G Z S 1, ASBT: Iy 12

FEIGIR; tASBT: B2 RIS R i AR BB 1.

XK & F(ATP binding cassette, ABC),
BT ANEE 2% R A K 12q24-31,
Homb & W ABCB11#& 4, W#XBSEP, %I
JE R R (R HE T L R AR I 4 45 AN IR
B RS LR T R B EEAEM. M
R I I 1 708 PR 7R & P i s R B T A AN
FHELY TR SR, 1 5 I 40 I G B BV 2
ZBSEP )40 )5 fria = HIE, M4
Bt N i 5, AR RE 7T R L S [ B R U
A, bl B IR IR (A IE R B A0 TE /N
A4 gy a3 BOVE F B 3h B, S5 A IR

1618

W2 1E [\ i e S B Bl F RO /D i B i 4
o, BESAEA RN P A AR, ST RS &

[ (ileum bile acid binding protein, IBABP)%}
B, B e SEDUIE R M /I o 285 5 4 ) o
T I o JE 0 T s ), G ) o 5 A A R
3 99 N 71 i R ER 25 A 3 A4 ) IEL 9 R e A A
(apical sodium-dependent bile acid transporter,
ASBT), JH7TER 45 & & 11 A0 3 A J ) 25 5K
JIGS T A 3 40 L JIE v TR % 32 4K (terminal
apical sodium-dependent bile acid transporter,

tASBT). st ERUCN T TEHK" . 3
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BATAT LA HBSEPTE T ER AR i ik 2 1
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BELBT, DUJAT fi6 5 SO B 30 4 52 36 A HE B 3 e,
e I T e K R o AR 2L

ARSEIGTEO0 dfy I R] Py FRAT 138 I = R AR &
Xof K BRBEAT MR, I 8 3 v R ITRE A BRASE AR,
H ARG @ HPCR. G LU
T BEAT RN, I T IE S 8 i IR IR K BRU AR
FF AL 4R R Bsep 56 R B T B R (A8 1k, ik
KANPE S, Bt BEZH AF B 380, 1 /= g e A I
NEHBLALIE L NTC. TG LDL-CE & T,
HDL-CiZ T 1%, kA 9% e E R, 7
RGNS L RtiBsep R IR FRIA G5 W] fE
5888 Do L e B R R PR HE A O, FaR sk
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