rh E P PE 4 A A 2017 4E 11 A 55 37 555 11 1§ CJITWM, November 2017, Vol. 37, No. 11 -1339-

- Kb AR -

7O R UKL 24 ML TR S S T I THP-1 P
[ I 200 3 9, TR P ) R0 -5 AL

TN R T

HE B KA TORBPESHAFRIEHMGA AL (FE S ERNE) T THP-1 Rk
Evf e e KA 2L S AUE . ik R B A THP-1 miadsie y Eviamfie, B 5 oxLDL %3
R TR MR 5y AT R AR TR TSR BUE S S hiF (CMS) 4 R i K S5
(APS)4 % A MBS (LIG) 48 . ¥ S 454 % A MBS (APS +LIG) 47 41, 2 E v 29 Jis6, sk AL i A2 AT F 77,
i A B RCORAR & A ) e kA2 B (CE/TC i) ,Western blot i # m SRA-1 .CD36 .ABCA1.LXR-
a PPAR-y t9 £k ik , R Hx GxFRea ki A xf B4 CE/TC 14.SRA- 1 .CD36 . ABCA1 % LXR-a.
PPARy & & & ik % (P <0.05) ; 5AE A s B 20 )b 45, LIG 28 . APS + LIG #1.CMS %1 CE/TC {a 4% (P <
0.05),% APS 21 ABCA1 4,APS #41.LIG 28 . APS +LIG 41.CMS 41 SRA- | .CD36 % & 4 i& 1%, AB-
CA1.LXR-a.PPARy % & ik F % (P <0.05), 5 APS 4rt4:,CMS 41 CE/TC {AK%1%,ABCA1 & & &
ZHAHP<0.05), Fit ToRMELS G ok 2LH YA LMy (APS.LIG) ¥ 7T R B A2 47 4)
THP-1 Bk Evitm o i kA, AR TR SR EvE Mo fs i k-4 2535 R a9 B 47, B TR ZE G54 L
& SRA-1 .CD36 # &3k, Lifl e B B i 4432 3@ 94 F 69 ABCA1. PPARy & LXR-a #9 &k A X,
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Effect and Mechanism of the Foaming of THP-1 Derived Macrophages Intervened by NingXinTong Gran-
ules Containing Medicine Serum and Effective Components HE Xiao-li and GU Ning Department of
Cardiology , The Third Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing (210001)
ABSTRACT Objective To explore the effect and mechanism of the foaming of THP-1 derived
macrophages intervened by NingXinTong Granules containing medicine serum and effective components.
Methods THP-1 cells were induced by phorbol-1-myristate-13-acetate (PMA ), differentiated into macro-
phages (Mg) , then divided into seven groups: blank group, that was macrophage group(Me group) ; model
group, that was foam cell group(FC group) ; NingXinTong Granules containing medicine serum group(CMS
group) ; blank control serum group(BCS group) ; astragalus polysaccharide group(APS group) ; ligustilide
group (LIG group) ; APS combining with LIG group(APS +LIG group). The foam cell formation rates were de-
tected by high performance liquid chromatography (HPLC), and the expressions of SRA-[,CD36, ABCA1,
LXR-a and PPAR-y were measured by Western blot technology. Results  The levels of CE/ET and the pro-
tein expressions of SRA-I, CD36, ABCA1, LXR-a and PPAR~y of the FC group were obviously higher than
the Mo group (P <0.05). The levels of CE/ET of the LIG, APS +LIG and CMS groups were significantly lower
than the FC group (P <0.05). The protein expressions of SRA-I and CD36 of APS, LIG, APS +LIG and CMS
groups were remarkably lower than the FC group (P <0.05), and the protein expressions of ABCA1, LXR-
o and PPAR-y were noticeably higher than the FC group (P <0.05), except ABCA1 expression in APS
group. The level of CE/ET of CMS group was markedly lower than the APS group (P <0.05). While the pro-
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tein expression of ABCA1 of the CMS group was statistically higher than the APS group (P <0.05). Conclu-

sion NingXinTong Granules containing medicine serum and effective components might inhibit the foa-
ming of THP-1 derived macrophages, the mechanism of which might be regulating the balance of “intake-
reverse transport” cholesterol of the macrophage, that was down-regulating the expressions of SRA-I and
CD36, and up-regulating the expressions of ABCA1, LXR-a and PPAR-y.

KEYWORDS NingXinTong Granules; containing medicine serum; effective components; THP-1 de-

rived macrophage; foam cell

i I P A5 77O R R B B A
FEAA R B R 2 A B s B 1 s B il 551 (
2|7 Z04000781) , s Il R VA 7 76 L AN B i 1 L
LR A S 2R, A ST L THP-1 Y57 L 05 40 it
RWFFERT G LSS T2 O IR IURL 5 245 10035 S 2251
G4 5y [ 5 % £ 8% (astragalus polysaccharide,
APS) \BiA P (ligustilide, LIG) ] Fil il ik 1L 1y
RO KL

MH57 %

1 gAY N THP-1 4ifkk (BB
VAR R TR T S5 [ 41 i 35 57 vh s ATCC) 53 A
B T fil bR SD KR 24 H, K5 200 +20g, HiFg 4%
H B 24 K25 Bl ) S v 0 W T LA R 2R 2 B S 5
B L PR ATIES : SCXK (#7)20130033,

2 A R T O R BRL (R I
FM BT ISR, L 3:3:2:2:1) i a h R 2y
Rer =R BE B Be A B 77 (41E45:120919) , KAk .
10 g/AS; ST APS (T 44 AR, R 254 R
/A5 :091104) ;LIG (CAS No. 4431-01-0, i #f e
IEHAEMRHCARAR]) o Ik PRMI1640 (K
FI,Gibco) ; iG 4= I3 (fetal bovine serum,FBS,
KFHW. Gibco) , 1# i fik ( phorbol-1-myristate-13-ace-
tate, PMA) . —HI 5T (DMSO) , 3£ [ Sigma /A7) 5 5L
PL(1 0 WUmL & % 2.1 7 pg/ml # % %, Hy-
Clone) ; ALK FEfE £5 H (oxidized low density lip-
oprotein, oxLDL,1.8 mg/mL, YB-002, | M ZeJi4:
Y1) ,ih4r O Yefaidinl £ (Cat.No. 0843:0843a +0843b,
ScienCell) ; iH [ ¥ ( cholesterol, C,, Hyg O, 4 T
386.65,Sigma) ;BCA HH & w il £ (23227 ,Pierce,
Thermo Scientific, 11X 7] A XHF B K& & [ Fr e
A s —Hi: A TG T 1E K Z f& (antibaody of scavenger
receptor class A,SRA, 50kD,ab93290,Abcam) Jf
X 5214 (antibaody of liver X receptor a,LRAa, 50
kD,ab41902 ,abcam ) i ALY Bl (A I 58 ) 0T 52 A4
v(antibaody of peroxisome proliferator activated

receptor vy, PPARy 58 kD, ab19481, Abcam ).
CD36-Ab(85-88kD,ab17044 , Abcam ) . = i R if
sEA AL is R A1 (antibaody of ATP binding cas-
sette transporter A1,ABCA1, 54 kD,ab18180,Ab-
cam) .B-actin(m0001,CMC) ; —$1: HRP Fric 1l ¢
PUNR 19G (JES-2, I A4 91) \HRP #ric L 5t %
IgG(JES-3, 154:4)) .

{445 : ACB-4A1 T B il T./E & (ESCO, Sin-
gapore) ; HERA cell 150i CO, 153546 ( Thermo) ;
HWS-26 Hi #E i 7K 7% 5 ( Bluepard | i —fE R} 4%
AHRRAF]) ;ELX800 fiFFril (BioTek ) ; CKX31 {2 &
AW BIEE (Olympus ) ; CKX41 8] & X A= ¥ i1
Beif5 248 (Olympus ) ;5702 % ifit {ik 8 2.0 L ( Ep-
pendorf); 5810R ¥ % & 0> ¥l ( Eppendorf ) ;
035982 % | &[>l (Eppendorf) ;5810R & % & 0>
HL( Eppendorf) ; FTAN01446 i /k 1% ( Millipore ) ;
PB-10PH i ( Sartorius ) ; Image Quant LAS4000
mini £ I & (1% &6 B & 48, GE Health-
care) ; M333 H ¥ K} (BEL engineering) ; BT25S
B, K °F ( Sartorius ) ; 00066497 = H, i H, 7k 1%
(Bio-Rad) ;170-3974 & [1>F T #; E1{ (Bio-Rad ) ;
R 5% E1 Y ( Power PacTM Basic, Bio-Rad);
ZD-9550 i a5 K (i 1 HARDIUR) o

3 AR IR L EeAL NERAZANH AR THP-1 40
T 37 °C 5% CO, 1574+ 11 10% RPMI1640 ¢4
B W (& 10% iR 4 I 3. 100 w/mL F % %K.
100 po/mLEEF ) 595,436 h #ik 1 X, 4 72 h
R W TARAR 3 Wa % — RN, & PMA
) 3% RPMI640 5% 4= 15 3% W ( PMA & ¥k i
100 nmol/mL) &, LA%) 1 600 HLEFF 96 fL
M2, BALIATL 200 pl, 1535 48 h,

4 CTULIEPRLE G e 24 HOREAH
BEBLEL T3R5 s VA RN T O BURL 2, T4 12 L
HRIRFSL LS R A e 70 UL 2 K R i o 45
24 A R AR AE LS 25500 = 10 A5 8 H o
2 WH2y IESE 25 3 R, 5% 4 R— W R4 K5 &
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2 AR R I S A PR K . PRAL KRR 4 R 2y
BUEFIERKEIZR & 12 h, A BOK, 45 2584 B R K
J& 2 h AEJRRIARAS R B8 kR Lo K U 4 30 1 il v
4 C,#EH 4 h;3000 r/min4 °C,&.0>15 min B
W, FHX 3 000 r/min 4 °C,Z5.00 10 min B F3, [F4
251,56 C/K{E 30 min Kifi, 0.22 pm JEAHHUERR
L0, —70 CHATEE .

5 APS F1 LIG -5 & S i [E] () E  APS
fFHR M E S T SCiIRE " . Ay
i MTT S256 560 A R e B2 APS it THP-1 U i 4
LIS 1 BT TR0 WAL ¥ APS 1% 5 Mk EEA
Rl 25 .50 .100.200.400 wg/mL, %3 %I/EF] 24 .48 .
72 ho &b L. AE 5250 o WL 82 Y B fa) L R o
200 wg/mL APS £ 48 h B} THP-1 54 E W5 40 g
G K (AL L 25 R R St 2t P <
0.05), BUAS WK 5E 56 fe X ¥ £ APS [T T 57 &
200 pg/mL,fEHIETE A 48 h,

LIG T 1 it £ S T SCHR TR 7R S0 20 i 52
BRI 0 ARSI p 05d i MTT 346 A [l
WeRE LIG X THP-1 5 1 5 240 M 3% 7 09 5 i 47 1
WA MEE K LIG 2 5 MR 2.5.5.0.10.20,
40 pg/mL, 7 iIVER 24 48 72 h, 255 . 7ESL 56 BTl
SERYIF A | 57 5 S A, 20 pg/mL LIG 11 ] 48 h i
THP-1 P51k B W 40 L 7 5 K (ZH N 4L TA) L 2 e 1
ALt P <0.05) , U R L 50 I & 18 £ LIG
TR R 20 pg/mL, AEHIEE] A 48 h,

6 SHNTHO Y T A (1) B AR
21 B0 THP-1 JEPEE WA i 4 ; (2) BRI BE 2 . B iR
4 fif1 (foam cells, FC) 2H, THP-1 J5 M E W 40 il +
50 png/mL ox-LDL;(3)APS 41 B FC 24 +200 pg/mL
APS;(4)LIG 4: ) FC 21 +20 pg/mL LIG;(5)APS +
LIG 41 R} FC 4 +200 pg/mL APS +20 ug/mL LIG;
(6) 7> WUk 75 25 1ML 7 ( containing medicine ser-
um,CMS) 41: R FC 41 +3% =00 Jf ks & 245 1.3k (7)
23 I35 % B8 (blank control serum ,BCS) 41 Bl FC
2 +3% %5 FIMLE . SAUIAHRN T Bl 5T 48 h,

7 LD O Yefa kg THP-1 Y5 1 E Wk 20 i 360
WAk L O Yk S BRIl Ar O Yo i) & 1 At
BB T 3 . A 3 R AS B I R T LS ( x
400) - 4 P IR Sk S 20 40, AN S i 0

8 ERHARMIEL: (HPLC) &l THP-1 JiTkE
Ik 20 T PR AL

8.1 k&M i M. Hypersil C #E
(2.1 mm x150 mm,3 wm) ; i shAH . H iE-7K (90:

10) ;34 :0. 5 mL/min; AL %06 ; AR 10 L,

8.2 Z:filtnifEmi& Bk 0.1385,
0.279,0.558,0.837,1.116,1.395,2.790 ng/mL
14 L [ ot Bty RIS R, 29 ) A HPLC A, 4% |
TSR I S o A IE T ) o VR 8 Sk i Ak
(X)), Fude i AR AR TR AR B AL AR R (YY), 4
Tl bR 2R

8.3 TRIUANMIRUAIE e L3R o 41 iE AT A M 85
FERTIEEASG 2 I, vk PBS Y3 ik, 4
JifL ) T T B, 1 el oKz A PR K R, S
SRR 3 W, VKA R AR A L (600 W, HFLE 4 s,
[ # 8 s,6 W) 13 4L fE K, HL10 wL BCA LN
ER, RS, -70 CIEAT.

8.4 HEURJHMERE(TC) H160 uL R4
ZUAEWE, I 300 pL 15% KOH Z ¥ Wi, 50 °C /K fi
2 hsIMEC ke - SENEE(4:1) 500 pL M€ 50 s;
4 °C,3 600 r/min &.0» 5 min, ] 2. 4 1FC
Bt - (40 1) 0 B 2 W, A 0F 3 ity
WU, I8 2S T, 20 pl AR &, FH AP A
WARIEER 2 2 mL 385 AEN TC L M

8.5 PEHUHF 25 H [5] i (free cholestesrol, FC)
HU160 pL FiRgnAEZ#R , i 300 wL LB, iECbe -
SEAME(4:1) 500 pLimfiE 30 s;4 °C,3 600 r/min &0
5 min, MU EJZ, GEHIECHE - SEE(4: 1) 40 b kg
2 K, B3 UHER A HLAR , D LS T4, 20 b Y
PR, A T 45 2 2 mL, #8259, /E FC it
TR

8.6 HPLC 43Hr 4 At P JIH [ 5 E [ B 6 ( chol-
esteryl ester, CE) & 4% Lib i 44, ic i1
AN TR AN 7 vy AN 1 = i 7 = M (O
FC., CE = TC-FC. LA mg/g 40 i 5 11 N 207 2 7
CE/TC >50% #& /R JE B IR 4l ifd, CE/TC LAl 5 i1k
R IE L

9 Western blot 754l THP-1 54 E Wi 41
SRA-1 .CD36 ,ABCA1 }% LXR-a,PPARYy ] 3 ik
Fie LRy AT A MU SR ST A RS WO A
PBS i1t 2 K, ¥ RIPA 24 i . PMSF 5 2 (H il 41
HIFILA 100:1: 1 19 L BIE & 5 24 i i 3R IR A
i BCA iR Gl A a8 e i, TR SR VR IS A
FREZE R, 99 CAETE S min, —20 CI#fF. %4 SDS-
PAGE i Jk Ji5 #% 155 5% Bt Bg W %y TBST = il & H4
PVDF 2 h; ¥ PVDF JE 4555 SRA-1(1:1000) .
CD36 (1 : 500 ). ABCA1 (1 : 1 000). LXR-a
(1:1000) ,PPARy(1:400) .B-actin (1:2 000) — ¥t
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T4 CWE IR BB —Pt TAEWR, AR IR - H
0.01%TBST Mt 3 ¥k, &K 5 min; i PVDF Ji5t 5 %t
MM ZHAEER T E 2 h;0.01%TBST PR 3
WA S ming A ECL k2t &t B, b2kt
BUGAGH T SRAFEMR . Image J 844
At IR H HIEE 5 N2 B-actin JKEEH M LA
AT RN E T

10 it e Bl SPSS 17.0 #&
o BUEEIEH x £s  FRon, LM E 0 B H 7
MRS, P <0.05 HZERAEGITEE L.

s R

1 THP-1 ZiMui3ss: 5iESHA (- 1) Bl
e T LR AN B TR S AR N W RER A B kA
B, B AS R TE A IEDE SCE AR RUNE , I
PR AR, $ R A0 E S Ak oA THP-1 YR 0 400 i,
HIhg S B w4 Aa

= L

THP-141 2 THP-1J5 % E %41 g

B 1 THP-1 4ifliZ PMA 555
AL E R ( x200)

\@ Ig\\ %Qﬂ THP-1 J?EEWQHLE@{@/M{: (2T O et &400) &
R \ \ \ ™
N N N N N

2 4 THP-1 5 E WAy Ak e (B 2)
ZeUhET O Yt )5, BRas [N BRALA, Hox & A 41 e 2
ARV RR FE AR I T 2168 8 TS0, CMS 2 200 it P 21 €4 5
AR
3 K4l4UiER CEMC HEIE(K3) SH4H
Xif BR 4L L%, FC 41 CE/TC {H 7t (P <0.05) ;5 FC
ZH I, LIG 41 . APS +LIG 4 .CMS 41 CE/TC {H 4%
(P<0.05), H CMS 41 CE/TC {Hflk T APS 41 (P <
0.05), HAKALK, 2R KHEITFEL(P >
0.05),
4 K4 THP-1 % E Wi 4i e SRA-1 .CD36 .
ABCA1 J LXR-a \PPARy Mk (F 4,3 1)

100~

801
=

60

s

CE/TC (%)

T T
vﬁ;bvijbw v%v%%@’
&Q"Q@»\" & &

Y?

W 5EExRALE, P <0.05;5 FC 4l Lt
,%P <0.05;5 APS 41 Lt#:, 4P <0. 05
3 &4 CE/TC i ki

E: AT EXTY]; B
FC4l; CHAPS4; DAHLIG
41; EXNAPS+LIG4L; FA
CMS4l; GHBCS4
X
o,
e

AR BA
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F1 KHME SRA-1 .CD36 ABCA1 LXR-a.PPAR-y 131k

(JKEEMH, x s )

20 31 SRA- I CD36 ABCA1 LXR-a PPAR-y
25 %R 0.43 £0.03 0.44 +0.05 0.10 £0.02 0.77 +0.06 0.61+0.02
FC 0.660.00" 0.65+0.01" 0.35+0.03* 1.07 £0.03* 1.09 £0.02 "
APS 0.54 +0.03% 0.57 £0.02% 0.41+0.04 1.42 £0.07°2 1.91£0.06%
LIG 0.57 +0.00% 0.56 +0.01% 0.45+0.01% 1.43 +0.05% 1.93+£0.03%
APS +LIG 0.54 +0.02% 0.54 +0.02% 0.47 £0.02% 1.46 +0.03% 1.95+0.01%2
CMS 0.52+0.01% 0.52 +0.02% 0.48 +0.0224 1.49 £0.03% 1.96 +0.03%
BCS 0.66 +0.01 0.65 +0.01 0.35 +0.02 1.06 +0.06 1.06 +0.02

T 5o T IR, *P <0. 0535 FC 414, 2P <0. 05; 5 APS 41 [L4E, 4P <0. 05

SRA- | [N— N - 50 kD
CD3c N N N 55 kD
ABCA1 I S I s 05/ kKD
LXRo [ S I 50 <D
PPARy Fss i S S . 55 <D

BraClin  c— — ——— — — 42 kD

@Q‘%Qd’%’ B B B B B

%/ /& & 6/ %/
S SN R
7 &

4 KAH40M SRA-1 .CD36 .ABCA1 .,
LXR-o .PPAR-y & 14 Fa. K &

Hzs (X BB 41 k%, FC 41 SRA-I. CD36,ABCA1
LXR-o & PPARy BT (P <0.05) ;5 FC 4
b5, 4 APS 20 ABCA1 5b, APS 41 .LIG 41 .APS +
LIG 41 .CMS 4{ SRA-1.CD36 [k [%(%,ABCA1 .
LXR-a PPARy H 45T (P <0.05) . 5 APS 41
kb4 ,CMS 41 ABCA1 EEH % kTR (P <0.05) .
1+t it

5 41 2 720 A 9 A 4 i ok ks e s £ A e
P Z ARG, R RS 2 g 8 R (g > §5i2)
ROZBLT WA A W A 1 T I O 2 A
53, SR-A 1 #1 B i K2k (SR-B) I.# CD36
I ICRR i b 4% B oxLDL " Ay CE ( BJAS 32 1 5zt 410
W) AR IRAL® 5 B 40 B N 2R (R [ e ot
$i2) Z RN ik R B S 51 % KH ABCA1 .AB-
CG1 J¢ SR-B 1", ABCA1 43I [ phy 5 W20 ffu 41
MERNEM A & 11 A-1(apolipoprotein A-I, apoA-
1) % i B-HDL ¥ 5 HDL , E 1 Jd Sl AR [ i iz 0
AR L. LXR WA LXRa = Z3m 5 8 B W 40 ity
ABCA1 BZis!" i Hoxd g 8 11 (3 5552, il |5
WAt 7 7R 1k s PPARYy 5 0 # i 52 {4 (retinoid X re-
ceptor, RXR) JE i) — R 1A J& CD36 Z k1) h A
F e K 1 CD36 72351 PPARYy [R] i
RESEE T SR-A ek 41 il 15 gk 200 15 s s 2
1 ; PPARy FiiAiE 14145 LXR 154LLL 198 ABCA1, )k
TAE R AR [ M B s 2 i b i

TR R IS VB BT A4
AT AR Y, T 2B N E TS i
2R AN AT RO E DR, 5 BRSO R 2y
[ LB AT VA LAY I kb . AR5
KGR TR E A AR M EE AL, &
AR ITHLHIE Y B 2R, ORI 2 e E, T
IR IR 25 B RS B2 A4 APS 1] 1 5 B AR
B AR 2 i 25 F1 (minimally modified low den-
sity lipoprotein,mmLDL) i & [) TLR4 . Syk .Erk .
Paxillin 85 FIBERR A 7K - 1 55 S 4 it 7 W D) B 1) 384
S, DN AT LAk 20 i Jo 76 20 B PN R R 9820 0 TR 44
e ) B ESY & B APS RE S 1 84 i1 ABCA1
HYFRI5, fe Ut THP-1 B W5 20 Al U M v 7R 40 B (7 1 &
WEALR S NS & ) B R R . B2 A
BOE PR LIG FERSN XTI R bR Fn g 41 5] 2K
IR T 2ok A Ak Y A B A R, H SR R AR R
PEST SR TT R R THP-1 52 5 W 40 i TNF-o\IL-T e
IL-6.IL-8 4 hAm M TRy 2k "% . LIG Hills R4
AL A A0 s A 9 /E B A BT AS WEE.

TEAS SZ 56 Hp 0 2% 1) 770 0 0K 25 138 DA
APS LIG.APS +LIG ¥l ALl oxLDL 55
) THP-1 5 B W i ey IRk A , 2L 0 T P4 s 2
FIEZ Ik SR-A [ .CD36 [{Feik, i fIH [ i 4%
ZEWE T ABCA1, PPARY 2 LXRa 353k ; Hor
LI CMS A IRIb L s, I T 5 H APS (U LIG
S APS +LIG 41, 75— 7 S 1 U B 70 B0k &2
XAAE LR T I E R AR E A3 R T s
difEmEie S A B A, e R 2Rk 2
IV R S5 SR IR S A B VR L ARONE , (B
13— RARE

FEC 58 24 1%) JIHL ] 2 6 5 3 5 2E 55 AR 1) apoA T
Al B-HDL DA K i HDL %5552 A0 2 5, AR S5
ARRENNAGK LR AR5 B g i i AL % 5% SR PRES A
— B ZN A 2 et
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