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Effects of lindley eupatorium herb total flavonoid on blood lipid metabolism in ex-

perimental hyperlipidemic rats

CHEN Wan-yi', QIN Jian®, HE Hai-xia' , LI Qing’, WANG Ke-jing' , ZHOU Yuan-da' (' Department of Clinical Pharmacol-
ogy, First Affiliated Hospital, Chongqing Medical University, Chongqing 400016, >Chongqing Academy of Chinese Materia Medica,

Chongqing 400065, China)

Abstract; Objective To observe the effects of lindley eupatorium herb on blood lipid metabolism in SD
rats and to explore the related mechanisms. Methods Sixty normal rats were randomly divided into six groups:
control group, high-fatty model group, positive control group, lindley eupatorium herb high-dose, middle-dose
and low-dose groups. Apart from the rats in the control group, all the rats in other groups were fed with high fat
suspension and drugs respectively for 60 d. The effects of lindley eupatorium herb opuntia on blood lipids, free
cholesterol (FCH) , free fatty acid (FFA) , lipoprotein lipase (LPL), hepatic lipase (HL), lecithin cholesterol
acyl transferase ( LCAT) were observed. Meanwhile, the samples in the research were collected and the chan-
ges of low density lipoprotein receptor ( LDLR ) gene expression in liver were analyzed by RT-PCR.
Results Lindley eupatorium herb could significantly decrease the levels of total cholesterol (TC) , triglyceride
(TG), low density lipoprotein cholesterol (LDL-C), FCH, and FFA in the experimental hyperlipidemic rats
and markedly increase the level of high density lipoprotein cholesterol ( HDL-C). The activities of LPL, HL
and LCAT in lindley eupatorium herb group were significantly higher than those in the hyperlipidemia group.
Lindley eupatorium herb could also markedly enhance LDLR gene expression in the liver. Conclusion Lind-
ley eupatorium herb could promote the transfer of cholesterol from peripheral tissue cells to liver cells, activate
the activity of lipid metabolism enzyme, and enhance the expression of LDLR mRNA to modulate the lipid meta-
bolic disorders in hyperlipidemic rats.
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1.1 ##

L1.1 2 SPF ZfREAARE SD REL 60 H , MErE& -, &
Jrit Ay 180 ~220 g, i H KERFR 2SI sh W0 iR, )
HE PR ATIE 5 SCXF (37 )2007-0001

1.1.2 259 BakH Y 538 S A 4R BOR (F 22 FHRBUR
20 g R 2 SRS GG BTN L SR A i 5. 2% ) HE
PR 2RISR T 25 A 5T SRt , S AR AT R (S 240 ik
By A BR ], HUA% 10 mg) | AEE B (77N R S 4fk ), fH
PR A (At ot B B AR W HOR A BR AT 20 | 5 H il =18 ( trigly-
ceride, TG) . IH [ i ( cholesterol, TC) | & %5 J& I & -0 [F fis
(density lipoprotein cholesterol, HDL-C ) il %2 i 77 & ( Wi V1. 4% Bk
Y TRERARRA) i B IR E R (free cholesterol , FCH ) il 5 3
G Ligs WAEY TREA RN R, F2 PRV (free fatty
acid, FFA) 82 A 151§ (lipoprotein lipase , LPL) A1 ( hepa-
tic lipase , HL ) il g 1450 &5 (e s AR ) TR BIFSE T ) , RT-PCR
i 7] & (TaKaRa /3y &] , Prime Script One Step RT-PCR Kit Ver.2,,
L1.3 U4 2K15 YA IR B0 Bl (Sigma 23 H] ), PX2 Y
PCR {%( Thermo /3] ) , 1500 #4454 ( Thermo 23 7)) , 7020 %1
4 H BT (HITACHL A H] ) .

1.2 Z*

1.2.1 Zh¥yored st KEBENL T 6 4, 741 10 H,
RS, 23 30 Dk TE 6 X6 HRAH, e e B U 2, BRI 254 (3 it
TR M RA, T EE K b bR, SIRCHk3], AHlE
Fi AL (20% 35 ,20% 1t 15 80,20% 7§ — 1%, 10% JH [H B ,2%
RHEREN , 19 TN B A W5 E ) o R IE 3 X RRAL S0, B K 7P 4%
0. 01 L/ AL, 1F 35 060 WL R 5 R FL AU T/
$i20.01 ml/g, BFEhiB 2 A2 25 25 o/kg( KFIE) (12.5 g/kg(H
HE) 6.25 g/kg (/NI ) S5 Rt 7T Hr 4145 0. 001 g/kg HE
IR, TE 5 %o HRZH R v Mg A 25 2 31 o IR A R R R AR 4
B, B RPOK, %42 60 d,

1.2.2  ARAS i b 3 F R BRI T LT, 452530 d
J FEERKEM 1 ml, T452%5 60 d Ji5 Wi Bl 3 ml, &7 BCILHT
ASE 12 he MUFEFIATERBUEE,3 500 v/min B0, 73 B LHEAF I
1.2.3  AfbdeAr e Jr ik 4 B Bl AE AR AT G RE 1 3K
TG . TC HDL-C %, LDL-C % % i Friedeward 232t 3155 ;
LDL-C = TC - (TG/5 + HDL-C) ; FCH .FFA . B I8 ft 3357 & it
WIS ERAE , PR AR5 €2 0 2 5 B A58 s L 0 o 5 5% A% 88 (leci-
thin cholesterol acyl transferase, LCAT) 1 4 I 78 2% F Bt B 1
Sperry - F B EHIEE, D5 IR BC2 4 0.1 ml i3, 4351

[FIA A 56 °CFN 37 CRKMAS 1 h AT 12 h, W05 I 3% Vi 2 R
T B b, P 22 2 1 R0 i o A e P T b i, 3l R i 28 2K
P18 LCAT 351 . LCAT JEE = [56 CK %4 D(500){H - 37 C
R4 D(500) {8 /FRr#E D(500) 8 x FRifE FC ¥ B x (B
WRBY MR x LLIREFE) x 107" nmol » ml ™"« h™",
1.2.4  RT-PCR il 4% 2 K FRUIK % B2 IR 85 1 3244 (Low density
lipoprotein receptor, LDLR ) mRNA [y $31A AEFER B,
BUH AR & ARG AR - 70 CIKMIRAE, WE
T, VKR F E AR 100 mg , WA S , TR AR IR AOLTHT
PR 1.5 ml .08, B RNA fH #2077 RNAiso
Reagent $2BUR AT AL RNA Bt il 2% B g , B 100 'V,
FHRBUY B RNA _FREHL PR I8 TIE , 224N R AG I I 55,185,285
3 % 4% o 1E GenBank JEH 77 K F LDLR £ [H 731, [6] i 7%
ik w NS B-actin FH )P F], 8% J5 A Primer Primier 5 # 4 i%
1814 LDLR 5|94 5'-AACTAGACTGCTCCCCCAAGAC-3'
(LP1), Tl % K 5 -CTGCGATGGATACACTCACTACTG-3’
(LP2) , ¥ 341 cDNA 351 5 B4 B4 380 bp; B-actin _Lii#5 (4
3 5'-CACTGTGCCCATCTATGAGGGTTAC-3' ( BP1) , F 35| 4
3 5'-AACCGCTCATTGCCGATAGTGAT-3' ( BP2) , ¥ 1 i cDNA
30 A BERK A 210 bp, FUWAK R : RNase Free ddH,0 16 ul,
2 x1 Step Buffer 25 wl,LP1 F1 LP2 5§, BP1 #1 BP2 4% 1 ul, Tem-
plate RNA 5 wl, PrimeSeript 1 Step Enzyme Mix 2 pl, ZE 7K [ 4K
YN 0.5 ml EP &b, Sk 50 wl, §715454:50 °C 30 min,
94 °C 2 min,94 °C A5 30 5,60 °CiE & 30 5,72 C4E{# 1 min, £
30 MG, IR 72 CHEM S min, Z 1N 4 CLRAF . X1
FERIIEAT 2% BEREWHEE R L KA (100 V,30 min) , $AMTF
RBAH , 2 BE I LAY Eagle Eye- IT £ R AL B R Soab B, I 52 4%
FLUK S IBEAE, UL B W SE R K B 5 B-actin K BEAE Y LL
{EVE R H R A AT
1.3 %it$ o

Bl DL & +5s Fon, R SPSS 10. 0 Geit Ak i, i %ok 5
ZIERIY ARy 257 R 06, PR F 7 2550 TR ¢ K56

2 HR

2.1 FGiE B E R & 5 f g KR o i 69 % a

21 A, B 4 T AR FLA 30 d J5, 5 1F 5 % R4 AR
L, B g4 TC TG \LDL-C ¥ 5 2T 25 (P <0.01) , 4% 254
TC TG .LDL-C # HDL-C 7 R[RIHE B WK &, 5 =i DR A B 41 A4
L, SEARATT 215 B Eh3B R | v 7R 2 R I 3 AR R R I R
L TC . TG Ml LDL-C( P <0.01) , i 2 F} 7 HDL-C(P <0.01) ;
B LA THRMIZLA 60 d 5, 530 d AH LA, @ BB AIZH ¥ TC LDL-
C#F—2 TR (P <0.01) i 2E Al 7T 7 405 5 S Kl it
41 TC TG F1 LDL-C #E— K (P <0.01) ,

F1 FDBEEIX S MEX R MAS KR (mmol/L,n =10,% )

30d 60 d
2153 A (g/kg) - . - .
TC TG LDL HDL TC TG LDL HDL
1EH X R4 0 2.70 £0.50°  0.58 £0.22° 1.28 £0.45%  1.30+0.26  2.20+0.28% 0.41+0.07%®  0.95+0.29% 1.17 +0. 132
=y ik 0 16.22 £1.47%  1.38+0.24> 14.90 +£1.44>  1.04+0.28 19.05+1.11% 1.27+0.21% 17.84 £1.17P° 0.95 +0. 14b
EARATT A4l 0.001 7.79 £1.18>  0.82£0.24*  5.69£1.02%"  1.93 £0.41°> 5,91 +1.09%>¢ 0.48 +0.07% 4.06 +1.23%>¢ 1,75 +0. 372>
B 3 R k2l 25 8.19£1.10°> 0.63£0.11*  6.15+1.07* 1.91£0.38%> 5.65+1.73%¢ 0.48 +0.072 3.92 +1.92%¢ 1,64 £0.38%
¥ 3 rh R 2 12.5 9.74 £1.24>  0.96 £0.43*  7.72x1.41%> 1.83£0.33®> 7.02=+1.23%c 0.54+0.06%>° 5.44 +1.18%> 1.47 +0.112bc
7 ohig /Rl A 6.25 11.20+1.58°  1.34+0.44>  9.32+1.38% 1,61 £0.26° 9.67+1.23%> 0.85+0. 112 8.34+1.24°> 1,16 £0.08%

a: P<0.01,5 A A 40045 ;b: P <0.01, 5 B s A4 ;0. P <0.01,5 30 d 1k



%516 # o —, 5. WP D30 S B X S e v g IR A BRI G 35 9% 52 T 1591
*2 HDELZEMXEAEMAEKXR FCH FFA LCAT LPL HL FMHMZME(n=10,x £s)
FCH FFA LCAT LPL HL

i F G (o

4 I (e/ke) (mmol/L) (mmol/L) (nmol - ml =1 - h-1) (‘pmol - ml~!-h-1) (pmol - ml~-!-h-1)
IEH X R 0 1.86 £0.192 717.91 £74.62% 44.34 +4.88P 37.99 +3.19P 13.13 +2.92b
e BRI 2 0 2.03 +0.17¢ 1329.18 +103.85¢ 27.41 +5.409 32.15+3.724 7.40 +1.214
SEARABTT 0.001 1.77 £0.17° 559.93 +79. 80 42.98 +7.97° 46.05 £3.950d 11.50 £2. 644
¥ 38 R H 2 25 1.80 £0.17° 647.90 +58.35% 45.95 +5.02b 47.56 +6.78"d 14.67 £2.09"
P 38 ) 12.5 1.79 £0.22° 857.20 +89. 874 41.01 £6.09" 42.99 +4.60" 11.94 +3.06"
¥ Eh 38 /R A 6.25 1.98 +0. 12 1107.22 +113.21* 33.38 £6.95 37.11 £2.72> 9.51 +2.79¢

a:P<0.05,b: P<0.01, 5 &AM LA ; c.P<0.05, d.P <0.01, 5 % % B2 b4k

2.2 F ik BHEAN 35 f g KR FCH FFA #9%%
e 2 FIAL B AT IR FL 60 d 5, i AR A 41 KRR
I T FCH Al FFA (R 0E 3 4 8.3 185 (P <0. 05) , SE AR AT
RSB DB K A KR FCH f1 FFA {55 & g
PRI L, B PERR AR (P <0.05) .
2.3 H ik B AT 5 gz K R LCAT LPL #= HL
EPE R R
HEATIRIELF 60 d J5 , = IR AL K UM 3K H LCAT,
LPL il HL B 5 P 16 8 6 BR AL, B3 R (P <0.01) , 1Rl
TT R ¢ 58 i kbl 2 K U 3 of LCAT (LPL 1 HL i
RS S IR 4L H, BT (P <0.01) , L 2.
2.4 H L X EHWAS SRz K K@i LDLR
mRNA £ ik ¢ % vh
PR T AT 0L, BUIFIE A4 RNA 22855 51 9 14 J5 15 51 1
LDLR JE A4 F Be R /N2y 2R 380 bp, SHUAK BEARIR], 1EH
SRR L FN4% FHZ5 40 LDLR mRNA 7Kk 34 I 2 5 T 25 A 760 4]
(P<0.01),

1 200 bp

<900 bp
<700 bp

<500 bp
LDLR—

380 bp <300 bp

B-actin—

210 bp <100 bp

B A B 20 D AR AL, 3. 0 B ik KA B A
4 FRMIT R 5 SRR 6 B AT R4 M AR
E1 #&AXRAF LDLR RT-PCR P4 ik & R

3 itig

TR TR R0l ol 2 o) 2 IR AR T R 25
A ARSI AR AT S50 A SR B
B O AE 1 52 56 1 & i i AE R A TCL TG A
LDL-C5 it W] 0 [ ik, HDL-C & LB T, SRS
JITAREE R —8, A SCIR 75 Fir 0] 52 56 A BE A L, Il
T R A N Ty vk R BOINAS A AT, O 2D 4R
oF T EF B FEAR VR HIPL o

LPL a1k L BE fokz ( CM) R 1% 4% 52 i 2 1
(VLDL) Hr Y TG sKfif , HL W4k LPL 1 TAR, it — 2

ALK A% CM A VLDL 5% 8% 550k rh i) TG, Ascge
SR A E, B 558 45 4 0] 2 3 T e I K LPL HL
FEPE, AT A H TG & & B (K FEIRI 4], HDL-C
SR BT BN K ok A A Ak DR, AT A ] 2 21 0 i
JIFL 5 2 B% 2 A gt , 1hii 2 i) HDL-C AR5 0 35 %2
FZ ik LCAT Bii k" . LCAT kIR [ i 5
ARG 5 B TR Ak 1 — Fh g, 76 LCAT AL T, £ 1E Y
JIF [ P i £ 39 5 A HDL f9 42200 L8 25 TG 4k 22 B 0K
SRR [, /R HDL-C i A L[] 12 £ 535 1) 5 1
Pl EEEMIEA . LCAT fyiEtEdE T HDL-C fy4:
B, DT i 25 L [ B A T a2 . AR S o, A
RUZHAH LL, B 3B 45 20 0 35 4 & T LCAT A 3d ok, 54m
HDL-C (&t , i3855 HDL 390654 12 IR 5 B A 75 FH

JFFAE Y LDLR 763 A LA 5 A5 25 1A Qb e 25 4%
R AL, g b 273 VL E Y LDL-C i i H %
il ARszueh BRI LDL-R B9k B SR TIEY
21, Y 3R 45 20 ) 8 8 1 ) i 2 TR A, i i B
PP Ih3E S A PT Bl $E B LDLR B %% sk A ik
LDLR & B 945 A%, T AR LT LDL-C /K-

WU SR B =Py Y (IR BUE S A =i
FTHLAARRE AR 2L, AR AL 2 3 1o S R AR
T 4 A2 LDL-R mRNA ()33 K S2 801 o
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