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Abstract

AIM: To establish a rat model of hyperlipidemia,
detect the expression of Na*/taurocholate
cotransporting polypeptide (Ntcp) in this model,
and explore the role of Ntcp in bile acid and
cholesterol metabolism in hyperlipidemia rats.
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METHODS: Sixty Wistar rats were randomly
divided into two groups, a control group (control
group) that was fed an ordinary diet, and a
high fat diet group (experimental group) that
was fed a high fat diet. Regular detection of
cholesterol and bile acid content was conducted
to assess whether the hyperlipidemia model
was successfully established. After successful
induction of hyperlipidemia, liver tissues were
taken to detect the mRNA expression of Ntcp
by reverse transcription-polymerase chain
reaction (RT-PCR) and protein expression
by immunohistochemistry (streptavidin-
peroxidase).

RESULTS: In the experiment group the contents
of cholesterol and bile acid were significantly
higher than those in the control group. RT-PCR
analysis showed that the mRNA expression of
Ntcp in the liver tissue was significantly lower
in the experimental group than in the control
group. Immunohistochemistry showed that in the
experimental group, the positive expression rate
of Ntcp was 23.6%, significantly lower than 75.2%
in the control group (y° = 9.858, P < 0.05).

CONCLUSION: Ntcp expression decreases
significantly in rats with hyperlipidemia,
suggesting that Ntcp may be used as a target
for treatment of hyperlipidemia and related
diseases.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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D)

BHEY: KA A s et sh 42 % G (Na'/
taurocholate cotransporting polypeptide, Ntcp)
H AR %, BT A NtepE & g fn e KR
REAIRFAE o 69 R R OL, FR 784 305 fe
& IT HE k.

ik B8 Wistar K (AR Z150 g+ 5 )60
R, MW 5 SR R 3T R4, PRA90 d,
S8 Mg i BEA R R ) T IR A
WA ] B A e i B, ARG, o F
BRFE K FATRELLLR. B R 8 5 - R A B
4% B (RT-polymerase chain reaction, RT-
PCR)H R I JE L R Necp & B kA
89K DL, A o9k 48 LR AL 5 SP(streptavidin-
perosidase) i 4 AT IR 28 £ 69 Ntep & & & ik
#R L.

SR SRR BEATRAERSW
R BKERIT T MANIELARAEAT
12T 425 bp#y A KB-actin i B 89 ¥ 38 3 F=
15325 bp#Ntep AR ¥ o, F W 4ANtep
ARY T ZERB, LRGN FERL
T FISZANtep &k FAME R 423.6%, 3R
Ntepk ik Al 4752%, 2F A%t FE
L(y” = 9.858, P<0.05).

28 FIM K R ANtep B o F 3k B 2R,
33, T HRANtep 2L B T a2 A & g f e
B H AR K S IR HT 0 2 40 T Bk
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0 515
B H AT AE TP &, IS EGE, &
i AMUAE 9 BORBR H L R, — FBOAE AR
N e I AL = 0, 4 I 7 T v v =
(triglyceride, TG)JtEr. REFATIH FUEHE R,
b6 AR T B Tt v, I AR R BTTRR, BA
g At 95 DT D 5 o I 10 2 005 22 18 0 HY
P, MRR T 51O i LA B Ab, e i LT I8
B RIRES A TR AR S, IR LT ) 35 1
CL AR BR A ) R S B A Bl R AR T BA
BT, B H AT R IT ROTEM FBOA IR, 2
RRAE, WA RAFAE SEHF A R T8 ?
HeRNG I 2 B AT R AE I R )2 B T SCAR
BT a7 0%, RNz EE(Na'/
taurocholate cotransporting polypeptide, Ntcp)I
PRS- 00 I 5% 1 e JE b, e IR R 1
JHAEIA R, RE R 5 e e e = R WA N HEE, BT
DA S B R AP 2 D) o R, R AT 4
PANtep fiF 7ot 4, X e A e K BRUH-0 A
NrtepFE R ZRBEBEAT 734, 2R3 BH I =
J MLAEVRYT Tk,

1 RS

1.1 ## 8 Wistar KR (A& 150 g£5 2)60 R,
BEATLIS 73 9220 Sl R A (TRIFRT ) &
HE A A (FRIRR IR ). KRN IE TGS &g i
SEAH IR AAAE. R E R R (1)F; (2)
SERETAREL G)ABLAMESE Fr; (DIHREEE S)ER
HHEREH. 7E60 CHK @A s i, T 40 P At A
WENE Jv, CERERM AR BT & 3 809 10.0% 5
ML 5.0%HEHE . 4.0%HEEE. 0.5%HERHH
0.2% N ELm A E, II/KIR G it fil#4 5
PEARMARHE & . EEEAPCRY Y
A AR B O, RHEE RGE(PM-10A)5; F
SN RT-PCRIA &, Ntcp 55w FEHURSE.
1.2 7%

1.2.1 32 52 & g g KORARAL: SIS T SR FC i &
JE P B S ST i I R RS, MR I AR e
AT B 2 A A s SRS W JE ] i A iE
TR &, 90 dJE, 3 S5 40 M R AH 5 % T4
PR R P A G 2 22 5 #e e e
MYERE R B ).

1.2.2 i# 4 F-R A5 B4% R (RT-polymerase
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1 ANERREFEFEELER. A: SBik & lirEEE L B: slRiaimss GEE L.

2 PCREBIREER. 1, 5-8: JUaH; 2—4: XHAZH. 325 bp
Qb: NecpFEIR]; 425 bplih: f—actinFETR]. Necp: FREIHER L
BEH.

chain reaction, RT-PCR)3 A A& AT Jk 28 22 49
Ntep B B Fk: 4y 5| B HEZE RN 256 20 B ik 4
4, WELIV AN ST, Nteplty L5149
N: 5-GATGGAGGTGCACAACGTAT-3', Rt
51%°4: 5-CTGTCTCAGTTCATGGCTCC-3;
B-actinfE NN IR, i 51474: 5'-GATGGTGG
GTATGGGTCAGAA-3', Nilf5141°4: 5-CTAGG
AGCCAGGGCAGTAATC-3". $#£HIRNA, it
IS N, HIAPCRA=Y), BUSH)10 pl
HEAT 1%35 i W68 iz rLUK, B IAP C RS 47).
Quantity One¥PFit 5 Necp 3t K 5 B-actinZk i
(62 FE AR LUAE, i e e o A 48 3
TERTIEZH 2 FFRNA R IR A

1.2.3 %.9% 284744 52 SP(streptavidin-perosidase)
) B LELBE AT IR 4L A Ntep B & & ik
SRR WM, K8, WIRMmE . B EE 2 A
K, BEWT K PV PR A A, PRI A,
IE A 2E s TAE M M, Whn—du4 Cuksa
I B A, AR bR B, WA
AR IC I BE R &= 90 A & LAEW, DAB/
H,O, S BE g th, HRKA Bk E, IRRE
gy, WK, EY, T8, B2, Ef R
B BT B LE B AR, A
PLEF LEE 1004t i, BHE4H = 10% A FH
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P, 75 A B 1.

it Amean+ SDE RIS HHE,
K FSPSS19.0Z8 1 AT HEAT 04T, I thr 4 ) 22
SR G, s =S Pk g th g5 LR
F R, P<0.05 AAETESE T2 L.

2 BR

2.1 dflg A8 K Fe AR 4R Z0090 RS
PR BRI AE0E, AR HEBIBET:, ARG i
mE, HiEfairamg . B ATR B
BB, SIS E H BT B B I
AR AT L, S50 4H K BRI v A e A [
(total cholesterol, TC). TGHE®ZgEH
(low density lipoprotein cholesterol, LDL-C)JF}
11, 1M =% 2 HE % M (high density lipoprotein
cholesterol, HDL-C)HH ¥ T M F25 4k, H
MBS, SXRARRERBAG I HE XL
(P<0.05).

22 PCRZR

22,1 ok R B LR
ST NecpFE N 111325 bp¥ 345 FB-actin Ik K]
1425 bp¥ 1477, S8 HNeep B2 367 2
P B 55 T B2 (B12).

222 ¥ EHM BT LI HNepFEFImRNA
FIEBAK(0.371+0.026), X HRANrepFEH
mRNAKIEHF(0.852+£0.031); NtcpFtRTE
X REZH A SIS A b Rk 2 S B Gk E L
(P<0.05).

2.3 kAL 4R FIFH S Neep & A H
I €0 G £ U A BH 2 A P11 3 ) (B 6 7 Sk T
). R AL S R EoR: KR HNtepR
B PR 923.6%, X AN tepRIE LR N
75.2%, fATTZ 1812 5 ARG G FE () =
9.858, P<0.05).
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R 1 BEKRBIBEISHREIZ{L (7 = 30, mean = SD,

mmol/L)

&R IREA SCH4A

Glu 5.23+0.36 5.19+0.38
TC 1.62+0.17 3.510.20°
TG 0.53+0.11 2.97+0.12°
HDL-C 0.93+0.08 0.46 +0.09°
LDL-C 0.21+0.03 0.75+0.02°

°P<0.05 vs WIRA. Glu: BEHE; TC: IBEES: TG: HiB=Es;
HDL-C: &BEEED; LDL-C: fBEEES.

3 e

i i B 4E N AR L B - 28 e B, 2 2 g
A EE RS, TG. LDL-CMIHDL-C%. &g
I fE(hyperlipidemia) 2 3¢ o fig 5 i 1 1E
KT, 5 BRI RT R D IR s AR H I, IR T
BRI, B R A PG I S
Gk RPN &R RIS FFE B
Fhim, Forb SR —Fh Ay oy L kT R

TG. LDL-CIli &, X =TEtr BT FIR S
I, K& R BT AT AR ML BETTAR, AT 51 FE
BRI F; 106 R BE B AR T B, DU AT R 5]
I e e A, If A B S ARG, AT LR B
B A0 oM L A A 2, S ECR K R
ERE LI, TS OR EER R —,
LT ) K. TTHDL-C A k2 38
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3 ALK
BEB AL C: L
U HANeep FNE
iK; B, D: XHHHEZA
NecpFERFRGE. A

BA100fF 8 X
7% C. DA200R%
BN, HiskhT
SERI A Necp B .
Ntcp: A AR BN
HinEH.

FEDESIE B, S kAL PR H, T
W NARA 5. T B AT VAR IR, BOR
KA, BTRAIRAIT 3 3R SR BT IR YT J5i%, Bk
5 R EROR R E VNN tep FREN T
BT

NecpBER % Je HAiT E XS24 (farnesyl
derivatives X receptor, FXR)JFEFER, AT
HEAT SIS R ILAE e i MLAE K R AFFEF X R B
B, I H AR T o i R85, A8 ANtepfE
e JI L R B PR AL 2 b 2 75 H B T AR BA A AR
, FAE I 8 0RaE fe il 55, 48251 S 3RATE
AW FRAEHC, Ntcpilh & ik /E A4
K, e —MZIREYIb, T BT RIS
AR AR, X IRRR B i MBI B
FORGE  HE V1R A o B A A o LY 1R )
Vo e, B EEAERYY IR
PEIRAE Tl A 5T ITC S AR LT R 58 B, T
YHAEE RIS, 12T R BT R AL JIE £ 4
#(bile salt export pump, Bsep)EH ~ £3I4>
W Z B IE, AN DG S BT R
i ek 90 %o 4 R 3 e T B A0 49K A L v TR e iz R
I (apical sodium-dependent bile acid transport,
ASBT). ZHE P9 IEH BR 45 & 8 H AT
IR s T A 2R MR A 0 IV R B i 1A (terminal
apical sodium-dependent bile acid transporter,
tASBT)#f g1 L, Frb 2185% IV BR 7E Ntep
B AN A, 5 Bk W R —
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