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HOE R TR apoE” /NER MG M
IR %5 B HE 25 . 2H 43 7K - B A 5%
EZEA"? EHE Mk % o ? Lps’

HE BR NEREMETEHIEBISES E AR (apoE”) R frig K- gLt
BIAIKE R G (LDL) A5 K- Fe¥h, ik 24 2 apoE” ) R AL 4 PA M BB 28 (&8 4%
), BAE (GIRRE). PHA [ SRR+ HEBEH59/ (kg-d) #EF . BHA|[ HEKE +
MM T 3 mg/ (kg-d) #F ], $3% 6 2% C57BL/6 R A EF T BALTEdnt, 4 Ak, ¥
A A A W) e F de fg K -3 Quantimetrix Lipoprint & 4246 ) o 3¢ A5 Ji 48 4 pb 4] #= LDL T2 20 4 K F
HR LB EFABaAkE, MEBa Rk EEEE (TC), LDL, LDL1~7 K F. o BILE
JENs& G (VLDL), ¥ % EMEE G (IDL) 4= LDL sb#l 7t 5, S HEMRKEG (HDL) K -F & s A&
(P<0.05, P<0.01); 5 M Hatmarts, #4420 & TC. LDL., LDL1~7 &-F. VLDL wf ., Jvm &
&% Mg & & (sdLDL) /LDL & (P<0.05, P<0.01); 58 n k4, 2544 254.)s % VLDL
s fs) B4 (P<0.05, P<0.01), #2541 LDL 44+ & (P<0.05), ¥ 2541 LDL7 K-F 4% (P<0.05),
7 2520/ &, LDL5~7 K -F 4k (P<0.05), Zit ZI4 2 T 55 apoE™ ) X 5K P H &, sdLDL
472 LDL7 K-FFt &, iM% T3 T %% LDL7 K -F,
XA HEM A, apoE KB EUR DR g KEERREG A5 T

Effect of Huanglian Jiedu Decoction on Regulating Blood Lipids and Low Density Lipoprotein
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ABSTRACT Objective To observe the effects of Huanglian Jiedu Decoction ( HID ) on plasma
lipid level, proportion of plasma lipid components and level of low density lipoprotein ( LDL ) subfractions in
high fat diet (HFD ) apolipoprotein E gene knockout (apoE™ ) mice . Methods Twenty-four apoE™ mice
were randomly divided into negative control group ( chow diet), model group (HFD ), Chinese medicine
group [HFD + HJD 5 g/ (kg - d ) by gavage| and Western medicine group [HFD + atorvastatin 3 mg/ (kg -d)
by gavage] , another 6 C57BL/6 mice were set as normal control group and fed chow diet. After 4 weeks, the levels
of plasma lipids were detected by routine biochemical method, proportion of plasma lipid components and LDL
subfractions level were detected by Quantimetrix Lipoprint system. Results Compared with the normal control
group, the levels of total cholesterol ( TC ), LDL, LDL1~7, the proportion of very low density lipoproteins ( VLDL ),
intermediate density lipoproteins (IDL ) and LDL in plasma increased, the level and proportion of high density
lipoprotein ( HDL ) decreased ( P<0.05, P<0.01) . Compared with the negative control group, the levels of TC,
LDL, LDL1~7, the proportion of VLDL and small and dense low density lipoprotein ( sdLDL ) /LDL in the model group
increased ( P<0.05, P<0.01) . Compared with the model group, the proportion of VLDL in the Chinese medicine group
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and the Western medicine group decreased ( P<0.05, P<0.01), the proportion of LDL in the Chinese medicine group
increased ( P<0.05 ), and the level of LDL 7 in the Chinese medicine group decreased ( P<0.05 ), the level of LDL 5~7
in Western medicine group decreased ( P<0.05) . Conclusions HFD could induce hyperlipidemia, increase level of
sdLDL, especially LDL7 in apoE" mice. HJD could reduce the level of LDL7.
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MARAH 55 & sh ik ki AERE{k (atherosclerosis,
AS) sk &R, #mSEGECH (coronary heart
disease, CHD ) Flfii # #¥ 25 .0 figi I 45 %< 9, 7™ 5
B Nt e, bR 1, (HEE> CHD i
H G K FIE# 2, R R A (low density
lipoprotein, LDL ) J2 Ifil 3¢ rv 3= 22 i JIH [ B 485 45 A
EH, IS TE 9 LDL 2 AS &R Y B G
, EHIFIE A B, LDL fEAEZ A4y, MR
MRE/N, %5 B AR E =5, LDL AT 432K 7 F 2 43
(LDL1~7), Hivr, LDL3~7 /)Nl A% % B s 45 A
(small dense LDL, sdLDL) “, sdLDL Fiki#:/)N,
25 538 3 A5 N B2 B S B EE SR, H sdLDL 5 9%
b, MY A AL RN BE AR A, R iF AS B
TR i RAFSE & PR, sdLDL TF =5 Y Ifi i S & mf
7 582 2 2 5605 4 KUK 18 m 3~5 % © . sdLDL 1
1 AS/CHD &% B+, 38 AT LR Tl 1L 3 LDL 7K
FIEH (KT 120 mg/dL 5 3.1 mmol/L ) & AS/
CHD iy %/t ™. ix4R/R 1M M LDL W7 243 %} LDL $ui%
IR R ESTE Y Dy Gl X a8

EHERHIIR LI, fEmIRIR RN E A
E (apolipoprotein E, apo E ) " /NG H, & 8 4 i
BEV TR A BRI AS SRy A VL, Bk AESE AS
PEHIE I, (HZICH AR G K F ® 9 AHFTE
LDL WW4H 53 A BE 0 e, A0 B i 2370 2 538 4o 5 )
LDL W45 R HiaI 7 E

MRETE

1 ¥ C57BLG6 /ML 6 2 K apoE” /N 24 H,
WErE, 8 JEKE, 1A (20+£2) g, SCEGHI B TJb 5t
REFEgS s, ST SCXK (51) 2017-
0018, Jf4F:T SPF 454 T, Ao E bkl
Berh BSOS T s e B it (No. 2018-071 ),

2 Y EEMEHMEE, X B,
FHie 3:2: 2: 3B AL, KA AT [ s 25 )5
( 23t B4 . 20140208 . #5%720140111 . #4A -
109213101, HE1: 131219010, M2 %2 Gk .
R ERIAROT, WRYERAH S T #8122y
0.5 g/mL, FTHCA&AbIT, “20 mg/ A, 5. S36972,

Wi 25 A PR A

3 R SANAE  MHEEE (cholesterol, TC).
1 =K ( triglyceride, TG ) .LDL Fl=%5 AR & 1 ( high
density lipoprotein, HDL ) i3] &5F /4| Maccura
oy A& (it 5 4 51 k. CHO101152, CHO101151
CH0101162, CH0101161 ) ; Lipoprint LDL System
A2, 2E Quantimetrix 247 (5 : 961030A ),
Beckman CX4 4= [ gl EA /T, EE N FS « IR
Feoadl; IRE AR, 2EE Quantimetrix A F .

4 ZhWorH Lk 6 2 C57BL/6 /N 4

WK N IEH X B4, 24 apoE™ /)N ELR B X
FEBSTRBEAL 3 A BAPEXT AL (SR ), B (5
BEEREL ). hghdl (EREL + BE R R ), VI
2 CRBRTEEL + PR MITAL ), Fdl 6 K. mig
Bl 78.85% FERTAIRE, 0.15% RHEEE, 21% R5 Wi,
T/ BARE AR T R 20 T ik R & sk & 1, H
RS T EER R 5 ol (kg - d), PHZA4I4T
FIFEAAMTT 3 mg/ (kg - d), FHAh/INECR S5 f i
KHEH o A/ IR T 4 A

5 tW4sts LJrik T4 )5 C57BLI6 [
apoE” /N, SEICHEAJMEE, /NEUFIERCR EDTA
PrEEIL, 800 r/min E5.0> 10 min JEUMAE, T 1Milg
f, A S E A 3 IR,

5.1 IMAEZKFM SR FH S A 0 1
TC; NENiHE / H MW AR R S L - i B L kil
E TG; HAZ:E LDL #1 HDL,

5.2 IHRRFRAL ST LLEINE R H Quantimetrix
Lipoprint 24t Al LDL W7 2H 433500 &, 4 I afi 2 A A%
B ENRHE A (very low density lipoproteins, VLDL ).
b % B iR 25 H (intermediate density lipoproteins,
IDL) C-A. LDL1~7 Fl HDL Feffi], 315 arit.

6 Gtk i SPSS 13.0 Giil2#dk it
T8, R RIES O MEdERH x+s &
IR ] 1) 22 S ok AR AS ¢ R0 b4, P<0,05
hESAGIEE L.

& R

1 BAARIMIEKEILE (K1) SIEEX
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WEZH P, MM BB 4 /N B TC Fi1 LDL /K F 75,
HDL /KA (P<0.01); 5 BAMEXT A b, #5
RIZH /N TC f1 LDL K F T+ (P<0.01), HiA 4%
AR LR, 2R TG X (P>0.05 ),

F1 FAU/MRMEIMASAKTE (mg/mL, X£s)
il n TC TG LDL HDL
EHAE 6 0.84+0.07 0.57+0.13 0.10£0.04 0.35+0.09
BAM:XITE 6 2.90+0.04° 0.60+0.11 0.37+0.07° 0.11+0.07"
A 6 6.64+1.15" 0.67+0.08 1.07+0.16° 0.18+0.13
izl 6 583+0.81 064009 1.00.+0.10 0.17 +0.11
Pizy 6 594:043 0.86+0.32 0.88+0.19 0.16+0.08

e SIEH A IELA b, *P<0.01; SBAMT IR s, © P<0.01

2 FHA/NEMIEAR B A i (E1, &
2) A& M, 4 VLDL, IDL C-A.
LDL1-7 Fl HDL 3t 12 R s & 14l 43 55 1E % X IR
Fefe, BAME X B 4H 1 % VLDL, IDL #1 LDL b 5] T+
%5, HDL BRI (P<0.05, P<0.01), SBATENIR
2H ke, BEAIZH/NEL VLDL et b (P<0.05), 5
FEAIL Phdr, o 25 40 FPE 245 41/ KL VLDL e ] P AR
(P<0.05,P<0.01), "1 254 LDL 5|7+ (P<0.05 ).

3 H4/NRUME LDL 45y ks (£3.4) 5
B X B4l b B, AR Y 4 /)N B sdLDL/LDL Ft &

(P<0.05); 5L AIA] b A, w24 41 Fn g 25 41 /) B
sdLDL/LDL H.ffl25 5% gt i+ = X (P>0.05 ).

SIEF XA g, BT BRG] LDL1~7 K- Tt
i (P<0.05, P<0.01), SBAMEX IR, HiRig]
M3 LDL1~7 /K F-Th 8 (P<0.01), S48 4] ek,
W2 4] LDL7 7K &Mk (P<0.05), 742541 LDL5~7
IKFEREAL (P<0.05 ).

£ 3 K4/MEIMY sdLDL/LDL e (%, X+s)

215 n sdLDL/LDL
TR 6 39.15+12.12
B R 6 41.85+6.60
| 6 49.08 + 2.86"
Hizh 6 49.13+3.16
[ 6 49.00 +4.88

T SRR AL, "P<0.05; SRR LA, ©P<0.05
it #

R EE 2 — 2 & A TR EEAR . H Ik =R i B K
PEWRAIME AT BEAE . AL S hE R4 B
AIBRARTAOR. . MR U, ELAR R B RN, KA e T
4% 4 5L BE WOk: ( chylomicrons, CM ), VLDL. IDL.
LDL f1 HDL 5 2% ", # i1 E (apolipoprotein E,

a5

U2 | SAMPLE

PEs Guantimelrix LIPOPRINT® SYSTEM
oL HOL
vlz|a|e|s|s| 7

. B|§

oL

INT 5 PE: TS
HDL L w0 oL HOL
3 s

MR IEE 1R, 7F Quantimetrix Lipoprint RZTAHEFP, MZERIFHKKCH VLDL (2565 ), IDLC-A (TR4541., 1Rk,

%), LDL1~7 (&

T, B-£D) MIHDL (560) 312 RS AL IR RA BN IER X RAL . BAPEXT ARAAIRILL UM AR EE 1AL Sk IR 20 - G

XIRREH/INERIM K VLDL LT B IS A2/ N, TR % B2/ NRRIMSEAS & LDL7, Jf . HDL Lofilims TR IRA /N, AR /)N R 24 ) P LBE ok
1 /MR AR E A

F2 AN MARLHILE (%, X+s)

2151 n VLDL IDL LDL HDL

NECopi 6 11.28 + 3.87 13.80 + 3.39 16.78 + 3.69 57.48 +5.34
xR 6 24.57 + 3.49"7 27.22 +2.64%" 23.48 +4.61" 24.67 +3.85"
Line 6 30.50 +2.30 25.68 +:3,03 21.28 + 2:21 22.85+2.94
izl 6 2442+2. 2144 25,48%3.29 24.94+2.13* 24.78 £4/48
(i) 6 24:36 +3.62* 28.46 + 4.34 23:08 +0.92 24,08+ 3.09

W SIEW A IR LA, *P<0.05, **P<0.01; SIMEX IR, “P<0.05; SR L * P<0.05, **P<0.01
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F 4 FHH/PRIH LDL WAH K IbE (mg/mL, X+s)

215 n LDL1 LDL2 LDL3 LDL4 LDL5 LDL6 LDL7

TEH X R 6 0.03+0.01 0.03+0.01 0.02 +0.01 0.01+0.00 0.01+0.01 0.00 + 0.00 0.00 +0.00
IR ot 6 0.13+0.04*  0.09+0.02*  0.04+0.01 0.03 +0.01* 0.03+0.01"  0.02+0.00°  0.04+0.01"*
FA 6 0.32+0.06“ 022+005“ 0.12+0.02°  0.09+0.02°  0.09+0.01"  0.06+0.01"  0.17+0.03"
rhiZ 6 0.30+0.04 0.22+0.03 0.12+0.02 0.10+0.01 0.09 +0.01 0.06 +0.01 0.13+0.01*
L] 6 0.28+0.07 0.17 +0.04 0.10+0.02 0.08 +0.02 0.07+0.01* 0.05+0.01* 0.13+0.02*

T HIEE AR, "P<0.05, "P<0.01; SBAMEXS R4l LAk,

apo E) T#f7/ET CM, VLDL . IDL A4 HDL 1,
J& LDL Z /K FN T 40l CM Bbi 2 iR e AA, A2
MuiR B FIFEHL LDL F1 CM, = 5i8%E AR, apoE™
/MR Z apoE, ANRE T4t iR 51 A4 LDL Al
CM, i3 a5y LDL Al CM % ™,

AW 5% % | Quantimetrix Lipoprint £ 4: 45 & 4
PR TBE R B I FL VK, REASRE A 2R 1 0 5 3R 4 28
12 Fh2H4S, HEBEXT LDL $E4T T 3 AR E i X 45
MR R ExR, SIEEARA s, XHRA/NETE
() LDL W24y, 4% LDL1 %] LDL7 7/, 48] Bt
=, Ui apo E A BRI Xt LDL V. 2H 43 (9 52 M e -k 1)

ok 22 i WF 5% 48 28 sdLDL ELAA B3 1Y 3 AS
RE J1. B, sdLDL{RR/N, H 5 & [ R s Al
N, BREZBEINMNENET, TR ED
1 7120 3f H sdLDL 45 i JJE LDL 22 {4 3% Fil F1 1%,
PRI PAF BRI 5 7 HOk, sdLDL = 4
R ESVAMY), BOEON AR B R
1 (oxidized low-density lipoprotein, ox-LDL ) “*7,
H sdLDL fig B AIK 41 %8 1L i paraoxonase1 ( PON1)
W1, S5 LDL $E kB i ox-LDL™, BF5E k3N,
I I sdLDL A LA AS f#95% ™, IfH sdLDL &5
HAth AS Sfap R B UIM G, WFERAE. Mt i
WA PRI IRE PR, 243 I FH A5t CHD fa ks iy
? [15, 16]O

I AR R ARG 2 BT HE AR A T T R YR YT AS fR3,
AMUFEAL sdLDL /K F-, i B3 in ki Ay LDL, i
H: AS HFE 1Y LDL £/, FEA%H CHD KU "7, 52
Y HIF 57 % B 15 R IMLAE K L sdLDL ¥ FE R T, Ahgissk
PR T U BE R o AR ST, FEAIK sdLDL ¥R,
> AS B AR 1 AR AR AL, IR
W7 T sdLDL/LDL HfE, ViWImBRIR &% sdLDL 7
K TS

Wik ONE&E275), 20 (IG R
) Bl Y, hEE. B WE L BT 40
FREGRIAL, ATE RN IR T . T EE R
GO, HIETEZ K AR, i,

4 P<0.01; SHRI A,

4 P<0.05

15 B K VAR, V5 FEZ G MUET, 8
Bz k. HZHTFIRIF&2Rokas . =R
BEZAIE, FH YT IR B A 1 U R s | 2
T s PR PR 20 2 BIAT ST K B0 B 04 A 7 A
HAWE . FBE . FEIg. B0 AS S5 Y. HAT, I
PR L, B R RE U B B I AR TR T IR
MLAEFT AS®2 S HRTIIBIIT LB, WSS T
il 18 JARESM il w5 s 1A M apoE™ /N Sk L4 AS
TR, I ELUEBA 13 B 1 5 R ARG A% 40 Ao
ANAETE AL, VR A B R I A S e i A O Y
A2, Kk & i A IR EN, 5
ARWFTTLE R I HABIE KB, 8% i 4 1% T 1
4 J8)5, I3 LDL7 /K-8 B RRAIG, $em 2k il 82 14
X LDL V4043 A 5200, {H LDL7 W/ 5 B 3% i 55 1
Tl AS %Az DL K BEAIC A ] it 4% SiE 750 B A 240 ik L 91)
NLR. KNG b EFbn 2 A AL R MR —2
AR .

AWF5E K FH Lipoprint LDL 2 4t #1705 /& 1414325
R, a] LAWEEE B 45 Fh 41 2 1 it fg A A O
i 3 AR A A DU LDL 7K P, i — 2545 2 LDL W41 4
LDLA~7 7K B A B 1 MG HR 25 9 BTG XAt T #45
FEAIK T sdLDL [W7KF-, #Bidad T 4 sdLDL X — ]
VERILEL, il AS™®, [Fitk, % F sdLDL 7E AS
M EEVEN, JoHAE CHD 2Pk bkLs & fF AL LR
FEF I ISR 207, gE— 0 5T ] AR I
IR sdLDL /K F, HA B E IR E L. Ak,
IR E— e R N B OE s, s
WG ARITR, B AR R IG RIAYT = IR IMLAE /AS $it
BRI ARAIEE
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