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[# =] HE WEA LR BRIE B E G (ox-LDL) # 34 THP-1 E % 4 i i 5 AR % od, 5
Fit L Ah,, AE 160 nmol/L PMA 5 F THP-1 Ev# 40t 24 h )&, tafe s =48, 3P BB 40 ox-LDL £8(100 mg/L)
Fo 4028 (100 mg/L ox-LDL +30 mL/L FF40iE48% ) . & 20 AR &35 007 ik Ae ) 2 0 79 12 B BE K P ) SRR S Ak P
TR 2 i A B B BE 64 7L | Western blot A& 4m it ATP 45 A& 4535 4k A1 (ABCAL) #28F X 248 o (LXRa)
F b kik & PCR ¥ 2w e ABCAL #= LXRa %9 mRNA &5, &R Faiz4& 374 ox-LDL 5 54 THP-1 Ev&
WRLIG R E AR, B E Ak e % A2 B B (TC) (% B I B B2 (FC) A= 2 B BZ 8% (CE) #9 4% , 3 mE M5 &9 A 1 (ApoA
[ )56 fe B Bt AR 3k THP-1 E "% 4m i ABCAI #» LXRa #9 & iA, £5i8  JH4Z 4 %) ox-LDL i 549
THP-1 E "% % ffis R & 2, T ik 5 4% i LXRa-ABCAl #2409 2 B BL A A £ |
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The Effect of Danhong Injection on Lipid Accumulation in THP-1 Macrophages In-

duced by Oxidized Low Density Lipoprotein
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[ ABSTRACT | Aim To explore the effects and mechanisms involved of Danhong injection on lipid accumulation in
THP-1 macrophages induced by oxidized low density lipoprotein (ox-LDL). Methods The human THP-1 macropha-
ges were induced by phorbol-12-myristate acetate (PMA, 160 nmol/L) for 24 h, then cells were divided into three groups
control group, ox-LDL group (100 mg/L) and Danhong group (100 mg/L ox-LDL + 30 mL/L Danhong injection).
Cellular cholesterol was examined by HPLC.  Cholesterol efflux was determined by liquid scintillation counting. ~ The pro-
tein and mRNA expression of ATP-binding cassette transporter A-1 (ABCA1) and liver X receptor a (LXRa) were detec-
ted by Western blot and RT-PCR, respectively. Results Danhong injection inhibited the lipid accumulation in THP-1
macrophage induced by ox-LDL.  Cellular total cholesterol, free cholesterol and cholesterol ester were decreased by appli-
cation of Danhong injection. ~ Danhong injection increased apolipoprotein A I (ApoA I ) mediated cholesterol efflux.  In
addition, Danhong injection significantly decreased the expression of ABCA1l and LXRa in both protein and mRNA levels.
Conclusions Danhong injection inhibits lipid accumulation induced by ox-LDL, and the mechanisms may be related to the

activation of LXRa-ABCA1 pathway and the increase of ApoA I mediated cholesterol efflux in THP-1 macrophage.
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R I, PHELTE S BE AT S50 5035 0 A8 1Y
PRAEAR , A B 1k As BOAEFRES . SR, P SR
Pt As BIBRUIEFBLHIAN A o 2, S 1 ik—20
WIFEPHELTESHR AT As 15 KT RERILR] , A< S 5645
MBS LT S NS 48 A B %% B2 iR 2 1 (oxidized
low density lipoprotein, ox-LDL) 15 5 (1Y) THP-1 [ I
20 B A o 2 FR S I IR R 75 BB A% IR T EL
200 . P R [ P g s K HC T REAIL R, DT A PR L T 55
W TR IRIG ST As $RHEE A S g ARH

| MR

1.1 EFE#M

THP-1 48l & H B ie Ll = ¢ 5 s fa &
W HE R BT RPMI-1640 35 52 2 B Gibeo A 7 5 /0
4o W B W F A P AR (10 mL/ )
HMAPKFHGHERANA, [3H} JH [E B Y B Sigma
N 3 E & B A T (apolipoprotein A T, ApoA 1 )
% B Fluka Biochemika /2 & s ATP A B R AL
( ATP-binding cassette transporter A1, ABCA1) %1 A
— L ZHAF X Z K a(liver X receptora, LXRa) % %10
AN —H03 W B Novus /A 7 5 2 AR 1T F AL 4 B AR 32 89
FMA TG E RN ELENF
1.2 #HRELEFRR YA

THP-1 % 2 %l RPMI-1640 5 3 2 (4 10% J&
EE) F 5% C0, 3TCHFEFREx, AL T
%007 A 160 nmol/L 8y f# % B i & 12 h, (& H 1% 3 o
CH B, EEmME g =4 x4 ox-LDL
A0 FHAT 4, BB 4 IE % 33k THP-1 40, & o
F 4 7 ;0x-LDL 41 % 100 mg/L #7 ox-LDL 4t 3% 24
h; #4140 % 100 mg/L B ox-LDL #7 30 mL/L & 40
EATRENLIE 24 b, BAERHRILEI,
1.3 M4 O #fa

6 FLEFR N E A THP-1 40 5 3 F| PMA %
FANAER DL, WRLWAAL A, &%
A PBS itk 4 MR, B R 60% s+ W B E
1 ~2 min, # 20 O 2 & & % 10 ~ 15 min, PBS K
o, HRAREHATE R 3 ~5 min, R )5 A 1% HCL 46
1~2s, KkRE, TREAEWARAIRF, LFR
BETWEL B,
1.4 BREHEEESH

SHOUWR [ 7] 7 %, w3 o 47 AR A
J& ,PBS & it , B A N\ 48 i 2L A8 0 200 L, fE 20 5
ML kB BCA R TERAXEE, BWMANT.2% =4 L
B fE & B YL, PA 800 x g # % 10 min; B _E 3 7 100

wL, N 15% B9 B2 75 £ KOH , 3% 7% 1 FE [& B2 B ( cho-
lesterol ester,CE) 7K f, Wb i By B8 &y 48 g 7 % 2 [H
2 (total cholesterol, TC) £l £ %, & %45 5 W
R, B mNEERRED K FHE4:1), 347
e R, FTESARTRAGTHTER TR, I
N 100 L 5779 B IE BN 20 (350 12:53) ¥4 &
fRE AR, R C-18 A AR R 4C, ME R 1
mL/min , £ 4 64 M 9% K 4 250 nm, DLIE TE AR E &
AR, ML mg/g 40 L& B R AL,
1.5 ERAEAB E B2 4

Z BB CHR[ 8] 7 %k #4T, THP-1 40 i Fl PMA %
SRES A, ST A 4 g M A AL TR B R e N
["H]AEEE (0.2 mCi/L) & 48 h, Ll PBS ¥ it 48
M JE Am 2 v BB E (2 g/L), B ApoA T (10
mg/L) A 32 12 h, K A 19 6R 1 300 A I 3 3R A &
N CHI EEEAE, ERAREEE RS F
R AN FEFRBF epm/ K cpm (3 IR cpm +
28 JE, cpm) x 100% .
1.6 Western blot 2 #T EMEZH R ABCA1 #1 LXRa
EAKERIE

SEXE[9] T &, KE@M, B E G i, o
N5 x B A% v, 100°C & 10 min, M T E &
B R % M 10% SDS-PAGE H#AT B,k 4 & , B #
#%ZEPVDF JE L, 5% 415 £ 2 H 4 h, 27
JmN ABCAL (1:500) ,LXRa (1:500) 2 B-actin
(1:2000) — 4 E B H 4 ~8 h, il TBST 3£ 3 &,
F£20 ~30 min, A ZF0(1:1000) , £ & HFH 2 h,
HREES K, AEaRAETLRNAANE D
Y ERTXARA, ERAEREG 2T Z 54
WA MEREAS A SR AL T REM, U
“HMILEREENEARANTA,
1.7 SEM¥EHEE PCR S EBEA ABCAL #0
LXRa mRNA BYFKIE

Wik F &L EE, A ABCAL Bl 4175 0 £
J# 5'-GGT TTG GAG ATG GT T ATA CAA TAG TTG
T-3", T i 5'-CCC GGA AAC GCA AGT CC-3"; A
LXRa 5| 4 7| % £ ¥ 5'-AGC GTC CAC TCA GAG
CAA GT-3", T # 5'-GGG GAC AGA ACA GTC ATT
CG-3"; A B-actin 5|4 )7 7| y £ 5'-TCA CCA TCT
TCC AGG AGC GAG-3', T i# 5'-TGT CGC TGT TGA
AGT CAG AG-3’, & il Roche Light Cycler Run 5.32
AERELEENHATRNL, BMNEREFHLHSE
ROEAMBEA R I FRAEF X B4R, B
F %k &R H AACt FiEITHE
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1.8 SitFEHHH

A L B AEH M v +s R, A SPSS12.0
HHATHTFAE, HARNLRXA 6%, =4
Z B R T E 0, U P<0.05 HEERA
FATFE L,

2 & R

2.1 FHIFSHRER ox-LDL ¥5 58 THP-1 EIE4H
Fafg RE TR

5%t BEL L5, ox-LDL 41 20 8 P4 R o 25 AR B
JnEE , HPLC 252 7% TC | Ui 25 10 [ B (free choles-

terol ,FC) Fl CE ¥ 2 34 Jin, Forh i 9 CE M 62
mg/g T N ZE 392 mg/g 55 [, 2 B K i ] %
ETEZR LN B AE . 1T 5 ox-LDL 40 FL 8, F32T 2H 40 i
W TC FC #1 CE ¥ @& m /b (Bl 1 fk 1),
2.2 PHLIESHRREE THP-1 E 4 A6 AB B EE 57 X
ApoA [ 422 |- ABCA1 & %451z Y iE
s, 2 di LAY 40 i A B R B A2 AR R, TR
TIAEANIEES FER T A ApoA T LIS I JHL 361 /2 A i
HKSFE 45 5 5 BLPFLT AL ApoA T FFAS A B[ i
W 2 A%, PR PR SR AT RESZ I T ABCAL
EHAMINRE(FR2) .
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1. ML O @ NFFLE S THP-1 B4R FREFREI 50 ( x400)

IZEBIAAR YK R R ox-LDL 4L RIS FET4

Figure 1. The effect of Danhong injection on lipid accumulation in THP-1 macrophages by oil red O( x400)

K1 FaEstEx THP-1 ERMMEEERES 02N
(mg/g,n=3)

Table 1. The effect of Danhong injection on cholesterol con-

tents in THP-1 macrophages(mg/g,n =3)

EE R X HEZH ox-LDL £ ERAREl
TC 236 =13 712 £29° 381 +21*
FC 173 19 319 £14° 195 15
CE 62 +6 392 £21° 186 22
CE/TC 23.8% +4.3% 52.8+8.2%" 46.5+6.7%"

a i P<0.05, 5% RLA HL# ;b 9 P <0.05, 5 ox-LDL ZH L %S,

F 2. FOFSREIT THP-1 E &40 A AB B B2 57 t 59 52 0
Table 2. The effect of Danhong injection on cholesterol ef-

flux in ox-LDL induced THP-1 macrophages

5 A JE [ gt 8
Xof 2 5.1% +£0.5%
ox-LDL # 8.5% +0.4%"
PREARZ| 18.2% +1.3%™

a N P<0.05, 5% IR LA ;b A P <0.05,5 ox-LDL 2 L3R,

2.3 PLESHE LA THP-1 EEZHBE ABCAL Y
Rik

THP-1 B WELN I 25 ox-LDL 1+ 21 33 55 5 Ab 2

Jo , PR EUCZH M R R A0S RNA, 47 51 2% Al Western
blot 1 RT-PCR %4 Il 41 il ABCA1 & [ Al mRNA
i AEREIN 5 ox-LDL 41 FuAs , PR SR b
J& THP-1 ELWEZH M0 ABCAL 75 4 F1 mRNA 75 B
B (E2),

2.4 FLESHE LA THP-1 ERZH A LXRa B
Rix

THP-1 W4 M 28 ox-LDL F1PF£T 1 5 ik 4k 33
J&i , Western blot A1 RT-PCR #;0 % ¥t , 5 ox-LDL £H
FLE, PR 4] THP-1 B FEARL N LXRa 2 H Al mR-
NA EaE BT (E3) .,

E W e iR A B T 1 As BIR S FE P
FELET S IR A RIE B As T ORI & R R Y R
R4k, JIE T S 3 L R A S S0 UK A T B
FEJF R 22— PR, PR AH R A 44
AR Z R ILA AU, % As B W BhiR A
T EENE X, AW R A, THP-1 B
IV 2 B 28 P2 S Ak B, AT B g oa /b I 4
JRLRR o A FRATT A 25 R 1 — 28 R PRI S AT
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XA ox-LDLA a4
ABCAT1

a
bag:cpeel ox-LDLZE  H44A
a
pogiicp| ox-LDLA  Ha4
E 2. BaiEgtEst THP-1 EE4HH ABCA1 E 5 ( LE)
1 mRNA ( THE) RiZB & a ) P<0.05,5 ox-LDL 4
He#

Figure 2. The effect of Danhong injection on protein and
mRNA expression of ABCA1 in THP-1 macrophages

ABCA1 EB#ERIRIE

ABCA1 mRNA 1833 &%

FHER4E ox-LDLA FHO4A
LXRa

B —actin

LXRoaE B X FRIE

xHRZH

«

i a
3_

&

L2

S 2

o

1S

g -

>

-
04

ox-LDL#H EREAR:]

*HRZE

B 3. FALiESTRY THP-1 ENEZHE LXRa EH ( EE) F0
mRNA ( TH) RiZHIZM a1 P<0.05,5 ox-LDL 41 Fe#%,

Figure 3. The effect of Danhong injection on protein and

ox-LDLAH H4a4A

mRNA expression of LXRa in THP-1 macrophages

DIFEHE ApoA T 41509 1 I 40 it R [ s o

R SCHRTIE S JIF [ B 336 1) %52 (RCT) AT LA
A1 JE] L T DA 200 FEL PN 3+, 28 I VG 3 7 1 S T
WESEATACHE, A BEXT T As B &K R HAE
AR B AN AR R 1 ApoA 1 IFIE K
FRET B-HDL /& RCT W EZ AR Y | ALK,
PRI R SR A S AR 0 5 4 i [ 3 R
CETESHROAT RESZ AR N RCT, 33t ml AT 40 i B N
FEASEIE As Mt FPT 20 3 G W Ak B  If ¥
TC FMES B A 2 (AR ERE (LDLC) & R,

ABCAL J& ABC %12 8 H &% iy sl o, ml i
SR O N S e S R k= R e = W W Y BN |
Wi ) %32 A HDL A= B G S R i SR
JEA 20 A P AR S A G S R T i R
Fr ABCAL 5 , AR [ Ry i A2 204 ; ABCAT JE A
AR Al 5| P R S PE HDL B2 5 , 5 1Y
HDL & AR, IR 40 M 7E 2 Rl 2 SUh HE R, A1
PERf As B9 KA ABFGELL THP-1 FEAH A R B
FEXTGE , ox-LDL T FUie 1 5 5 200 it i o 35 FL, 76 44
HMESR I As % A2 I I VR 40 A A0 T 1 5 T P 1
SHRAN RN M, 25 5 & B0, ABCAL ) mRNA FIEE
FEIR e I S T U0 B PR S P 9
FIVE AR AT RE S5 HAE ABCAL MURIEA L, X5
A e SCAE AR U937 4 b A ISR 45 S — 50, B
URAIE B P21 1 S 9 T A6 I8 425 W 40 Bt g o & R
RIERAER

AT ABCAL BRI R AR Z | iX B R A0 4F
ARG A RR R T (cAMP) | 20 Jifd X 5 F it
e AT AR ST & B microRNA B 7] 4 % AB-
CAL B | A0 Z AR KA 6 I X Z Ak
(liver X receptor, LXRa 1 B) FIZE FH R X 244 (reti-
noic acid receptor, RXR) &, XS Z K LXR J&

BT PN - i e R 0 E B AY, 5 RXR B

LXR/RXR 5 BRI 76 E W40, LXR 3405 ) i o
%S ABCAL KRk MIIEHE ApoA T A5 B9 AH [ B
U R R L0 SR A 4 D AB-
CA1 3k WAL, 38 AT LR T Ph 20 1 5 W %
LXRa FIRMIFEM , 255 BoR , PR FE ST RAL L S
LXRa (3R357KF- B 8 T &, Ul B PR SR 2
JIF B & ABCAL RiIKDIfiE S LXRa R IEAH
K, LXRa-ABCAT i 72 31 J2 PH20 7 S 40 i) 1 it
YAAG BT & AR R A, [RIEE AR B R
B, LXR HA BT BT RN 0, 3t AT LA 431
FEFHLLE SO BRI 28 B2 e iR B kA AR 97 (PCT)
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AR5 AR P G AE SN A AR A B
WG 200 430 4 i IR - B o o 4 Jd 2 T il

R ARSI I K B, PR ST T ] ox-
LDL #5519 THP-1 F 20 i fig 57 25 AR, AL ] 5
5¥0% LXRa-ABCAT & 4%, o i {2 #F F v 240 it 0 [
BEAMIA O, TR 245 76 I PR A B e BE SR Uy A
TR OE A, AR i 200 22 80, R s i/ 4 g
B ARSI K H AR ZE A B 9 5 SR, PR TR SR T
DA I A AR 38F, %) RCT i3 72 b LXRa-ABCAI &
T T RE I 5 2l i B AR, S % 25 7 B
1B As TETEIRYTVER . XA R SR A
A A A L W 4 i ot 35 R LA B ) S50 sl 4 it g
TR RAE FBEHR TR AW SY , A B T AT BT
As PEBIRHT IR YT R
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