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Dynamic effects of Guanxinkang on the molecule expression of hepatic cholesterol homeostasis in
hyperlipidemia rats
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Abstract; Objective  To observe the dynamic effects of Guanxinkang on the molecule expression of hepatic cholesterol homeostasis in hyperlipidemia rats.
Methods 96 SD rats were randomly divided ,among which 24 rats were set as the normal control group and treated with normal diet,72 rats were treated with high
cholesterol diet to induce hyperlipidemia and then randomly divided into the model group, simvastatin group, Guanxinkang group. Rats were sacrificed at 4th,8th
and 12th week. The levels of blood lipid were detected by biochemistry, the gene and protein expression levels of low-density lipoprotein receptor( Ldlr) , scavenger
receptor class B type 1(Srbl) ,HMG-CoA Reductase( Hmger) and sterol regulatory element-binding protein 2 ( Srebp2 ) were determined by real-time fluorescence
quantitative PCR and Western-blot. Results Compared with the model group, the serum levels of cholesterol and low density lipoprotein were decreased after the
treatment with Guanxinkang for 4 weeks, 8 weeks and 12 weeks, but the difference was not statistically significant (P >0.05). Compared with the model group,
Guanxinkang significantly up-regulated the gene and protein expression level of Ldlr in the liver of hyperlipidemia rat (P <0.05) ,and significantly up-regulated the
gene and protein expression level of Srebp2 in the liver of hyperlipidemia rat after treatment for 4-8 weeks and 8-12 weeks( P <0.05) ,with a time-dependent
manner. Conclusion Guanxinkang can dynamically regulate the gene and protein expression of Ldlr in the liver of hyperlipidemia rats to control the blood lipid
level ,and may regulate the cholesterol homeostasis by adjusting the gene and protein level of Srebp2.

Keywords: cholesterol homeostasis ; hyperlipidemia ; Guanxinkang ; Srebp2 ; Ldlr

v LT Pt A 2 5 S O L B S A SR B 1, sl T oA R D 3] S IR [ B AR AS Y
JST UK P 7, RSB = 2t 3 L L AR, DA o I KO T SRR A LA
AEEW A o ORER I, IH B e AORITTE AR, O BREEAT 1Y IS | ﬁﬁJHﬂ(é’*ﬁﬁﬁEﬂcE’ﬂ

PR ARG R DR AL A B ) 25 L% ek L 5
Wiﬂﬁlﬁlﬁ%ﬁlﬁﬁh\,uﬂ’ﬂ’ﬁﬁﬁ BT 1, AT E

[F4TH] BRARBEFFEIL4 BT H (81302928) ; [ iff
&7 A NI, T 5T RN O=IEN
R R S T AR BT E (12140902600) [E6] P A A O 35 RS 5 2 % B 1, 5 e B X v

CHEBRIA] TR Lo L, (B, kg pegy e AR 0T A AR AU 19 22550 W, 30
B MR B e B T B R A



.70 -

iR EZy 2R 2016 4555 50 2% 11 4 SH. J. TCM Nov.,2016;Vol. 50 No. 11

1 BRSHE
1.1 ##+
1.1.1 4y SD iR 96 H,SPF 4% ,5 A, &
i (150 £10) g, W4 3 E¥#EPE 8 /K- dL L 5 s YA R
oA S A VR AT UE S5 : SCXK (374)2013-0016
1.1.2 HH5RA ey IrEo R (A EE 30 g,
2JRFE 15 g HEH 12 g i E 12 g 42 BEH 30 g FFS
12 g) Mg B b v B2 2 R it I e He 2 B vh 24 5 5~ £k
YT (20 mg/ Jy, 4it*5-:20130812) , Hr M BR VD ARl 25 A
FRA T

M3 S EEE(TC) =B H A (TG) | % R
IR B (HDL-C) 1250 & , Y0 B w5t g A= o) LR
WFFE T ; Trizol , 5 [# Life Technologies /A ) ; 5 %5 %3871
& PrimeScript® RT reagent Kit il PCR &7 & SYBR®
Premix Ex Taq® (Tli RNaseH Plus) IT, H 7% TaKaRa Bio
PR L ; Srb1 | Srebp2 $i {4, B [E Abcam 73 m]; LDLR
Yifk, 3¢ [# Cayman chemical /3 &) ; B-actin LA, 35
Sigma-Aldrich 23] ; BCA 2 H B SR ) &, b
BEREYBARA R 75 G Bl AL 27 & 6]
ECL 187f] & , 5[ Pierce A ],
1.1.3 L # EIx800 AIEFHRIY, 3¢ [F Bio-TEK /A Al ;
EIx50 B [ sh PR b, 55 [ Bio-TEK /3 ] ;5417R #I¥%
AR B L, 8 E EPPENDORF /) il ; ABI7500 Fast
HISEEF 7 Y6 € 5 PCR & 48, 32 [E Applied Biosystems 2y
] ;FluorChem M £ (45 56/ 1077 RGNS R 58, 55 [
ProteinSimple 2\ #]
1.2 5@ #ERATR 96 HKEURFHRPLECT- 20
PLIR 24 HAEIE S0 IR, 25 T8 m ikl 53 72 R ¥
i JIEL P R £ [ R DR oy 3% R (30 g/kg)
0.5% HIREN (5 g/kg) (0. 2% P HLAR A B IE (2 g/kg) |
5% K& HIBE (50 g/kg) \10% 431 (100 g/kg) |, FFREHLIT
R 24 HSp by T4 24 b0 B2 24 H

IEHH S Y 45 T 22 KRS | e i T 4
e 1.5 ne/g HEE A 25, O R R A H A 2 5 &
21.6 g /kg EHHZ) 0 AEITT 3 AN E D .
S5 1 AP R T (g IH [ P ILRE TR )R 9 ) « 25 T e A [
B 4 Ji, B O ~4 JE 2525 5 55 2 I Ta) 63 11 (g fIE [
R AR T B < 25 T I E e A 8 J), A5 5 ~8 Ji]
2525505 3 I TA) B 11 (s L] e LA 2 R 1) - 45w fIH
EImEREA 12 J5], B 9 ~12 Jil 2524, a0 4 J4 .8 Ji#0
12 JAJ I, 73591 % DA B fes BRR T, ML = sl ik B it ) 23 1
Sk JFE, =80 CHRAT.
1.3 AW IRARAR Ty &
1.3.1 fmfeé4 & HZIGHRE R (TC) =B H b
(TG) % R F (HDL-C) 1250 & 42 A1 i 75 ik i

ATHRAE K TC . TG \HDL-C 5 % , IR % B2 I 25 11 JIH [
fi£ ( LDL-C) & HEAR B Fricdwald AR 3153 . LDL-C =TC-
(HDL-C +TG/2.2) .

1.3.2 ZwKNEE PCR &N Ldlr, Srbl , Hmger |
Srebp2 £ F £ ik LTSI Y IF 5K Primer3
(v.0.4.0) FEL B H W (W& 1), ZHE Life
Technologies 23w G AR5 L. 1% M Trizol 1271 &
Ui TSP I S RINA 5 306 5 S S B AR &R 20wl [0
£tk Ry 37 °C %15 min,85 °C X5 s,4 °C ;PCR ¥ 34 g Jif
RZE N 20 wl, LW RPN 95 C x30 5,95 C X3 s,
60 C %30 s,40 cycles, FEPRAHXF B w37 7% R H
2 TR DATE 411 bkt B 4L, A Gapdh F1 B-
actin FE[H Ct YEAE NS, ACt =Cyy g — Clygssp
(e, COER 1S n AR L PO EUE) , AACE =
ACT 5234 — ACT X R4, H AYFEAIN Fek i =27,
Fz1 XAL . TFT#HINHE

BIIFFI(5" 103)

i 5'-AGGACGAGATCCACATTTGC-3’
Ldlr NM_175762 . 154
N 5'-GTGAGAAAGCGTCCTTCCTG-3'

HH  mRNA_ID 774 (bp)

|37 5'-GTTCGTTGGGATGAACGACT-3’
Srb1 NM_031541 N 188
Tl 5'-ATTCGGGTGTCATGAATGGT-3’
7 5'-AGAATATAGCGCGTGGGATG-3'
Hmger  NM_013134 N 136
i 5'-GACATACAGCCAAAGCAGCA-3'

[i# 5'-CACCTGTGGAGCAGTCTCAA-3’
Srebp2 NM_001033694 113
i 5'-TGCCAGAGTGTTGTCCTCAG-3'

-i##5'-TGCCACTCAGAAGACTGTGG-3'
Gapdh  NM_O17008 129
Fii#5'-TTCAGCTCTGGGATGACCTT-3'

|-##5'-AGCCATGTACGTAGCCATCC-3’
NM_031144 115
Fif#5'-ACCCTCATAGATGGGCACAG-3'

1.3.3  Western blotting /& M| Ldlr,Srebp2 & & %k &
KT RIPA 24 i 24 o R 4H 2, MKHls BCA B 11 5
WA kT H E i, R ] 10% SDS-PAGE i
B IR o3 B, I EAT PYDF B 5 5% iR 4
HL A —$T (Sth1 Hp & 101 000 F B Ldlr $T 4K
1:1 000 % B . Srebp2 HTIA 1 : 500 Fi B B-actin P IK
1:10 000 Fi ks ) 4 °C b7, H TBST P, F-0 AAH N
BRAR I ALY BERR IC ) L AE BT 1gG = Hi (1 22 000 Hi
FE) W &, TBST ¥k %, ECL fk 2% &t 5%, & 5 1
FluorChem M Z {4,550/ 627 KOG R G R 5 F &
BT
1.4 itk N SPSS 19. 0 it b
SZEGBOE . ORI, x s 2, 4 A A R A A A
5 2253 B el 52 I s B 1 5 28 0 B v S B 4 Bk
f18iit. BLP <0.05 NEFAGIHER
2 F#R
2.1 xr@hgdege XK R fgag#ra HIEE X AL

B-actin
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B, SR R R RS 4L K BRUME TC 7KF-7E 3 AN A 2
FI¥ R T (P <0.05) 5 H Fifi 5 18 AR ) 2E K 13
TC /KB Tt o 5 BB RS A LA, S AR TR YT
0 ~4 JET] 552 R PRI TC /K (P <0.05) ;50 3R
PRIV TC A PR #, HER LR IT¥E X
(P>0.05), W32,

SIEH 0 B A BRI R BRI TG 7255 8 J]
W E TR (P <0.05) ; HoAh B [H] 7 114540 TG ¥ J5 B 2%
PR (P >0.05) , W3,

SIEH O B2 He g, BEAY 41 K B Y HDL-C 755
12 AR TRE(P <0.05) 5 HoAt B ] 25 H 424 HDL-C
BT EEE (P >0.05) , WK 4,

5 IE R R L, 3 A If 1) 2 11 4% 200 v g ek e
FER BRI LDL-C #g 2 FF-(P <0.05) ; 5820
WA, F AR ITIR YT 0 ~ 4 JA J5 LDL-C & 3~ [
(P <0.05) ;500 FRYARYT G LDL-C A7 R R (H2E 5
TGt E (P >0.05), WS,

T2 ZWMRAmiF TC A (n =6,x £5s,mmol/L)

x4 BmMKFAoE HDL-C A F 4 (n =6,x *s,

mmol/L)

451 4 J4 8 JH 12 J4
EREXTRA  0.71 £0.13 0.75 £0.17 0.96 +0.19
ERERIEIZ]  0.88 £0.16 0.64 +0.17 0.71 £0.18*
FARMBITA  0.83 £0.15 0.59 £0.18 0.77 £0.17

FLOBEL4 0.65 £0.17 0.62 £0.21 0.92 £0.13

21 51 44 8 Jil 12 A
IEH XTI 1.63 £0.23 1.79 +0.22 2.33 +0.17
FEIEREEIA]  6.25 £0.97 %" 8.09 £0.58**  16.42 £2.42*"
FARAMITH 412 £1.32%% 6,14 £0.69 " 13.12 +£1.34**
TLOREA 4.92+1.23%  7.16 £0.57%F  14.50 £2.48**

e FIER X A LR, + P <0.05, %% P <0.01; 5 5 B R4 L5,
#P <0.05
RI3 BEKKZnF TG A2 i(n =6,x s, mmol/L)

S IEHE X BRALHLE, + P <0.05
x5 KA KRAmiFE LDL-C A 2i(n =6,x T,

mmol/L)
15 4 8 12
IEHXTRZL 0.61 £0.23 0.72 £0.26 0.97 +£0.09

15.23 £2.46 "
11.99 £1.53 "

E RPN 4.93 £0.94%F  6.86 £0.66 "
AT 2.96 £1.34**%  5.13 £0.56 **

FOHEA 3.90 £1.21%F  6.16 £0.60 "% 13.20 £2.41**
Ve SR XA LLEL, # P <0.05, = P <0.01; 5 & B 4 L %52,
#P <0.05

2.2 xFHAgdE K KM Ldlr A AR F G KL%
IR BT HL R, 45 4 R R AR IR 3 R U I
Ldlr ZLPRFEIRAESS 8 R AN 12 J8 B TR (P <0.05) ;
5 Re B2 L8, i O VR IT 8 ~ 12 J J5 Ldlr JE [
Tk FR(P<0.05), WiK6,

F6 B4 K FIFNE Ldlr B &k (n=6,x Ts)

215 4 J& 8 Jil 12
EHFTIEL]  1.00 £0.12 1.00 £0.20 1.00 £0.16
ENRRITIZE  0.87 £0.17 0.55 £0.12* 0.28 £0.08 **
FHRABITH  0.72 £0.25 0.67 £0.22* 0.38 £0.11**

TEOBEEA 0.73 £0.21 0.66 £0.18* 0.53 +0.14*#

A5 4 J7 8 JH 12

Y IE R X BEAL B, P <0.05, %% P <0.01; 5 1% BB 41 1L

IEWXTIRZE 0.68 £0.06 0.71 £0.08 0.88 £0.14 B, #P<0.05
ENGRIT 0.96 +0.24 1.2940.28*  1.06 £0.20 JFNE Ldlr 25 22 A 25 2 SR, i A2 12 8] 4%
SERAMITH  0.72 £0.18 0.93 +0.18 0.80 +0.19 AR EUHNE Ldlr 28 (A 8 B 2R FIER 4 (P <0.05) ;
SEOHEAL 0.81 £0.22 0.83 £0.16 0.83 £0.23 SR R, i O BEIR YT 8 ~ 12 JilJ5 Ldlr 8 3 ik
e HIER A HRALE AR, + P <0.05 BFEFIE(P<0.05), WK 1,
4/ 8F 12
Con Mod Sim Gxk Con Mod Sim Gxk Con Mod Sim Gxk
1 — —1 — 1 1 | — 1
Ldlr | —— ———— i — | | R | | " - . 95 kD
B-actin —‘.-—r- e —— | W —— ——— | 47 KD
ﬂﬂg 14, 12 12
R 121 1.0 1.0
g Ly 0.8 0.8 "
£ 08 0.6 - 0.6 w7
I 0.6- : ' .
B g4 04 0.4
= 024 0.2 02
5 0.0- : 0.0 : 0.0 :
Con Mod Sim Gxk Con Mod Sim Gxk Con Mod Sim Gzxk
1 Con S IE# X HBAL, Mod =i IEAE I , Sim Ry AR A TT 41 , Gxk g el 0o FE 4 5

SIEHXTIRAI LA, « P <0.05, % P <0.01; 5 & 5B thds, AP <0.05
B1 &KX KIFE Ldlr BoAgss Rk &
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2.3 G igdsE K ZAAIE Sthl AR Rx 0w 5
TE R HRAL LA, S AR TT 2R U E Srb1 36 [ 358
FESS 12 R W (P <0.05), W7,

x7 A KFAANE Sthbl A K £k (n =6,x £5)

255 4 Jd 8 J& 12 JA
ER XTI 1.00 £0.22 1.00 0. 20 1.00 £0.26
FERERIZH  0.92 £0.20 1.05 £0.22 0.87 £0.23
FARAMBITEH  0.85 +0.23 0.93 +0.22 0.60 £0.16*

SELRELL 0.84 £0.26 0.82 +0.18 0.98 +0.24

W SIEW IR g, « P <0.05

2.4 xFEAg g K RIFAE Srebp2 AR A K G K ik 8
FHr HIEE R R L, & A e DR R IR R R
JUE Srebp2 JE[H FIRTESE 8 JHI AN 12 JH 4 2E FRE(P <

0.05) ; SR FLB, el O TR YT 4 ~8 JE 1 8 ~12 JH]
Jii Srebp2 LR FIA B E FIH(P <0.05), WS,

RS8  BLKANME Srebp2 I B KA b4 (n =6,x £s)
251 4 J& 8 J4 12 J&
IEHEXTIEZ] 1.00 £0.27 1.00 £0.29 1.00 £0.24
RIMEAERIZ]  0.77 £0.18 0.64 +0.14* 0.56 +0.13*
FARMITA  0.75 £0.16 0.70 £0.12 0.72 £0.17
SEOREE 0.99 £0.32 1.07 £0.21% 0.84 £0.09%

TE: G IEH X B AL, + P <0. 05 5 @ IR Hfs, # P <0.05

JHHE Srebp2 25 4 FRIAMINAE R B oR , R 4 J |
8 JEIR BN IIE Srebp2 2 H R B BFHM T IEHAL(P <
0.05) ; SAERIZH LU, S0 FEVR YT 4 ~8 JEFl 8 ~12 [
J& Srebp2 HEHFKBRE LI (P <0.05) . W 2,

4/ 8F 12/
Con Mod Sim Gxk Con Mod Sim Gxk Con Mod Sim Gxk
- 1 = —l ) — — —1 1 — —
Srebp2 [ £ 7% o S | | o o N kr Sl | 1261D
Factn | e s ot s e || e’ | | ——” | 42 kD
Fﬂ&)ﬂ 1.47 1.47 4 1.27
1.2 2 L27 1.0
E 1.0 1.0 0.8
o8 * 0.81 ]
I | ] = * 0.6
g 0-6 0.6 |
N 0.4 0.4 0.4
% 02 0.2 0.2
B Mod T Sim T GRE  Gon Med " Sin T Oxk 0 Con T Mod " Sin | Gk
4 : Con SN IE X HRAL, Mod Sy i ERERIATL , Sim K25 fRABTT 4L, Gxk Ry e 0o FE 4L 5
HIEFE XA LE, « P <0.05; 5 &AL, AP <0.05
2 B4 K RAE Srebp2 Z ARk T
2.5 &g fegE K RAFBE Hmger 2 B & ik 69 % S JIEL 3 P A 2% B R B A 3 B R)  11 38) S 3
EIEH T B LA, 45 4 R AR i) Rk PR K BRI Hmger (P <0.05) ; H.Ff & 1 AR B B 48 K 1L 37 H [ 7K 7%

FERIRIRTESS 4 JA A0 12 A W25 TR (P <0.05) 5 54
RV, 80 15 M 397 4 Hinger 31
KT ELM (P >0.05), WEKI,

RO B K A Hmger 3 & A i (n =6,x *5)

2151 4 J4 8 J 12
IEHXTIEZE 1.00 £0.18 1.00 +0.26 1.00 +0.25
e RIZ] 0.53 +0.08 " 0.82 +0.24 0.44 £0.13*
FARMITH  0.42 £0.117 0.34 +0.04" 0.3240.06*

FOREA 0.50 £0.11% 0.72 £0.12 0.43 +0.09*
0 HIEE X AL AL, « P <0.05
3 itig

ey IEL [ e LA R 5 S LA 5 A 28 0 1Y
S R R T 3 I 1 R 3 8
T e R _E 2R FH o P B 45 5 7 9 T2 o 2 e I [
P ILAE PR A R T

AR e MR I e s, 3 S oo g LR A BUSE
T FF5 IR X B H AR, MR e I B Ak 2 2 K U 7

WiTFE . SRR E A AR A R T, 5 R K
AMIFTE 87 . B TE X B A, 4% 4 e N ek
MR R BUIPAE Ldlr 2 5 6k 745 8 JHfn 12 B T
W& (P <0.05) i 5 e I8 HMLE R AR A Lle 2[R 36 5%
Wit 5 T T (] 42 <38 W A, 95 86 1 I A T )ik 2 400
R

FUEL 5 152 ¢ 1,39 52 591 22 ol DRI 200 4 9814, 4 o i [
W KCE R e — B K TR RS o JIE W B
KT, BRI A T A X T 5 0
SRR | DA TIT 8 R 1 e SF T 85 I 3 e v JOEL i
X LA 77 A T 0 S, L T R [ A S
HURWIT S BkoRRERE AL S5 i 2 . AR FRRS T,
LRI R E R e S, B 2 4 E SR 2 5%
B, WRTRM? 3 & F TG B SR AR 1 R A
TR PRI B 5 % T AR A0 ) R 42 TR 4% B3 SR AL )
VR4 58 W) 3005 % 1A (PPARs) {8 938 12 IF X Z 1k
(LXRs) 155842 1 [ W2 98 5 To 0445 4 % 19 (SREBPs )



.73 .

i EZ A 2016 45 50 #:5 11 ] SH. J. TCM Nov.,2016;Vol. 50 No. 11

(G5 iR 5 o VLT e A2 240 e S8 0 a5 B 2 11 1 S 22 4
RCRLAY , VA IR T st PE R B vk o A FLIRAST, BH[#
P ARG 32 20 S P 6 O Y 2 i s QT 45 A D
HE RN ERGES 0155 8RB, S8R RHE=E
L, 5 e B A AR

ARMFFE A, 5 5 X HRL LA, 45 4 5 I e e it
Fr K BRJHFE Srebp2 JE[R SRIATESS 8 JE AN 12 J& 4 &k 3
TRE(P <0.05) ; BFJIE Srebp2 2 FI B KN 45 R B,
TEARE 4 J8 8 JE K BUHME Srebp2 4 135 W& KT
IEFXTIRZL (P <0.05) ; HIE# X IR i, &4 = g
TR % R BUTFIIE Himger &R IATESS 4 Fil 0 12 Ji
3 TR (P <0.05), FUI& 4w B8 IAE K BRAFETE
SREBPs {55 214, H.Ff 45 i 54 sf 8] 22 46 17 A2 £k, DT
iR T e AR T B R

FATRBH LIAE AR R W], DA B ) R
ek 2 B R A e AR T 1 e B AT £
TR A8 A ol | T LA RS =2 T A%, Yo I A v A I AEE 9
KoY, EL i A IURE B 7R K B ApoE ™ /N LB ik
SRR AL TR B3 A — B B 434 T, D0 3% IR [
W SRS NS 3 A N R B L S e R
LA, e U TR YT IS I3 IR [E B FD LDL AR B,
H2ZERTCGT2# 1 L (P >0.05) , (HEHRIL AL, e
DEERYY 8 ~12 JH G Ldlr R E BB FH LR (P <
0.05) o FRBH IR AT 8 L 8 5 Lle FE 04, 9045 10035 R
[ 5 Sz LDL 7K -, H 55 R 25 ] A5G

XFF SREBPs #H 5C38 i 0 i 58 & B, SRI R4 [
B REIRYT 4 ~8 JAN 8 ~12 JH 5 Srebp2 H:[H K K
HEERE LR(P <0.05) , (HE5HEAIZH LU, 5.0 B
TBIT G X Hmger ZER FRIATC R E - (P >0.05) . %
B 56 0o JE F] RESE 2o X Srebp2 i P K 2 A 1, 1 £
JIR [ AR A, HH R D) RE 5 FH 24 e ) B o A ) ) 2%
P

25 LR, ek o0 B AT R Y =5 g i E R R AE Ldlr
SR MR I 20A, Bl ad 877 Srebp2 3R B 1K
S, I RH [ BRSO 5 A e 24 I 1) 4% DT A
K AW
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