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ABSTRACT Objective To observe the effect of lipids in Xiongshao Capsule-containing serum
(XCS) derived from rats in the research on cholesterol efflux in foam cells from RAW264.7 macropha-
ges. Methods RAW264.7 macrophages were treated with 80 mg/L oxidized low-density lipoprotein (ox-
LDL) for 24 h in order to obtain macrophage foam cells. The foam cells were intervened with drug-contai-
ning serum derived from rats. The macrophages were assigned to control group (normal macrophages ),
model group (80 mg/L ox-LDL), normal serum group[10% normal rat serum (NRS) ], normal serum
control group (80 mg/L ox-LDL and 10% NRS), simvastatin containing serum (SS) group (80 mg/L
ox-LDL and 10% SS), XCS group (80 mg/L ox-LDL and 10% XCS). The distribution of cholesterol in cells
were evaluated by Oil red O staining. The contents of total cholesterol (TC) and free cholesterol (FC)
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were assessed using commercial kits. Results  The cell morphology and staining results of the model
group met the foam cell standard. A large number of lipid droplets were found in all groups except control
group,and there was no significant difference in lipid staining between the groups. Compared with the NS
group, there was no statistical difference in TC of SS and XCS group(P >0. 05) , while more FC existed in
SS group(P <0.01), yet less in XCS group (P <0.05). Compared with the control group, the cellular con-
tents of TC and FC increased in the model group, NS group, NS control group and SS group (All P <
0.01), there was no significant increase in cellular TC of XCS group(P =0.09), but FC of XCS group was
markedly increased(P <0.05). Compared with the model group, the contents of cellular TC significantly
decreased in XCS group (P =0.034), but there was no statistical difference in FC of XCS group (P =
0.478). Compared with NS control group, the contents of cellular TC significantly decreased (P =
0.026), but no obviously difference in FC of XCS group (P =0.354). Conclusion XCS derived from rats
contains a large number of lipids which can cause cholesterol accumulation, even froth in RAW264.7
cells, and belies the effect of Xiongshao Capsule on the cholesterol efflux in foam cells, it may not be

suitable used in the study of cholesterol outflow in foam cells from RAW264. 7 macrophages.

KEYWORDS Xiongshao Capsule; drug-containing serum; foam cells; cholesterol efflux

245 52 J5 b7 16 30 kol 1 i 4k ( atherosclerosis,
AS) 7T E DB EC4F ot AS TRkl R & shi sz
By E IR . [ 20 {42 90 AEUTTG, bE
5 LT 24 A T S R BB ST, R 2 S 2 T 2
HRFFE 5 V5358 A v 2 52 AR AR S 20 i S 56 v g 3=
By, HARTERT AS BIFST AT, & 25 L3 25 BRBF 5 07
TR R A v 24 52 7 T 90 3 A A4 Y R 3 e 3 o 5
A RCTB 2SS & 25 S 2 BRI 5T 7
TR B A B 0 R [ s 0 0 94 R 240 i ST 84 434k
PIVER

SR A BT 78 TS 56 vp & B0, K BRI ¥ P & A
— W RN T, 2% 257 R e — e T, AT RE
AN A TR AR GH M H R s o B E oY = AR At
TTHAWIHPT AS 1, R B 76 A S0 52 55 v o g ik
SCHA PR RAW264. 7 U5 1 16 TR 248 o BE [ B 20 3t 1)
VEFR'® % R VERT 7 NI [ e S 0 1y B P X R 2, 2%
AT R R T B e AR < LR RS fRT i ok , 52
6 e R HAE AN W i 2K 11 7K ST BsF i 805 A1 a0 L ] 5
3z, ft AS fERmET

P, o8 T — 24 R K BB 24 103 P s o 7 3
TRAH M AE [ P 3 B 5 rh B 5 e, AR S5 3k
RAW264. 7 E W20 40 bR AE R A1 704 L, 7 i 1t 4
AL A% i i 25 11 (oxidized low-density lipoprotein,
ox-LDL) 55 BN M TR LI , in A — 52 e 2 1K,
b TT B AT R 5 25 103 DR AT T, AR S IR
I3 20 CHOmACIE & K B v 4b 22 RAW264.7 41
JH) T WS R BRI & 24 175 X RAW264. 7 E I
YR I EE R AR A s . B2 SRR E AR .

MRS A%

1 590 24 H SPF %% 8 i Wistar 1
PEREL, AT (190 ~210) g, >R F b 5% 238 F) A 52
5 sh ¥4 AR A BRA L, AT IES : SCXK (5) 2016 -
0006 , 3% T rfr [ i R Bk Bt v I I PR il = 2= A5
P sy (£ A R A T A 348 52 56 3 4 36
BEbRE) bR dE) , SEI TS N R 1, B
AR K RS AR B 18 ~22 C B A fH
FEH50% ~60% o ALK iy P R R B R BRI
PRAERM; B2 27 0F 5% it 3l 49 55 06 46 B 25 01 25 o 4 3 2ok
(No.2017 - 068) ., RAW264. 7 4 fifl % W [ & 52 52
I oM W OUR 3R = Ik &5 F & (db mt B, No.
201706073535)

2 Y EATECEE (RS A ES g,
AT 2.5 g), K K Fe A v (b B 2 e Y i
= B 500 = B Bl i 25 ) 5 2 AT A (20 mglA, i
U IR 254 B w] L fik5 : M023632)

3 BB KANE TN A0 R
(DEME b 32 +10% fA2E 13 ) , DEME ks
F#W (3 B HyClone /& ], it 5 : AGK568431) K Jif
A1 3% (3£ B Gibco A ], #E45:1914970) , ox-LDL
(J"RZERAYFR A H], #5:2018 - 02 -13) 5
0.25% % EDTA JBEE FH B AR (e o R af AR PRk
R #S :EG20180129) , iil4L O YLk} ( Sigma
oNH] L S SLBP5248V), i JIH [ % ( total choles-
terol, TC) J% i 25 JIH [ ( free cholesterol , FC) £l
A& (b S F L E AR LA, #H5:
E100520180228 ,E100620180224 ) ,BCA & [ Ji



vp [ o PR A 4 A 2020 4FE 1 45 40 #4551 3 CJITWM, January 2020, Vol. 40, No. 1 - 67 -

e & (i A RAEMHERARA A, #E5 .
P0012S); F EAL#R: M & (MW RBCA A, LS
SCB-1360) , {Hili CO, %774 ( HA SANYO 24 ], 1Y
5 :MCO-15AC) , /Kt i (R PE X &5 A W], B5 . HH-
8) , kI E L (7% E Eppendorf /A ], %15 . Eppen-
dorf centrifuge 5810R) , & & 122 . 73 (#21= Lei-
ca v, #5 . DMIRB) , B FriX ( 3£ [E BioTek 23 #],
#1'5:Synergy H1) , 4050 (R I SRR
AT, S JSY-SC-021H) .

4 FAMFMEE 24 H Wistar KRGS N
IR 7 K, 0 KB ARl , A 2= 500
A PR KA e T A AT A, A 8 H,
(HERSEUGTT i) ™ sy 5 AR R sk,
PUSHERE B H IEH R (F AT 20 mg/d ; ZATIE
P RER 3 W BRI 2 R0 T, A 2 A S T RN H
FHHA 5. 98 fi5, RI2E (R AT 2 mg/(kg - d) AT
WrEZgRE 4.5 g/(kg - d), AEHE /K408 mLM, &
K252 K, BIR 8 mL, LA 253 K, KRIRG 2 )5
1 hRRIEE, X 4 20 K BREEAT IR 32 2l kR i, = R 8
30 min,4 °C 3 000 r/min 2.0 15 min, ¥ 175 #e 40
BAYZE PRI N A KBRS 2 1 350 mL 5048
H1,56 C/KiA 30 min,0.22 pm REMESS T IES 15
FINIEF R B 3 R 7T 38 254 3 L3 L 0%
HAET -20 CykAE# .

5 RAW264.7 Ziffify4b ¥  RAW264.7 41
EREY, TSR G RE AR R T 96 FLEE SR
Mz, 0x-LDL 55 RAW264. 7 41 i J 1 R 4 i f , 52
55k 6 41, 4L 3 AN AL, Al X BRAL (1E B A
J) WAL (80 pg/mL ox-LDL) IEH I 20 (10%
IER KRB YE ) SOE & il i X R4 (80 pg/mL ox-
LDL +10% iE# K BRI ) AT 4H (80 ng/mL
ox-LDL + 10% ¥ & Al 77 i 35 ) « 5 A7 B 22 1y 3 41
(80 pg/mL ox-LDL + 10% 5 Aj & %€ il ¥ ) , % L
100 pl, @G RiPERESE 24 h 5, W 85 3R, X IR 4 R
IEH MAE4A 100 pl 2055 5% 80, HoAx 4 41390
A+ 80 pg/mL ox-LDL (% 100 wL 3533 k#4790 IK
MR BEH 24 h e W B3R, JFFH PBS Bk
2 WK, N IR AL SRR ZH 43 3 A 100 wL 20 M 5 R
HA A HABIMAEH 10% 4 41 135 1 20 M 1% 55
WL R E 24 h )5, M PBS BE% 2 W #E T
21 O Yeft, WA N A4l Z (B S 2R o

6 L O Ytk LA N EEEC vk R
0.5 WVIHELJEH, ML ik 258 F7K =3:2 L
i B kg T 75 02T e, DR AR Bk 2 K, EIROE

10 min SE/N0REE T 96 fLART SRR, 4% £
R[22 30 min Wt 2 S W AR MR S, I AT 2L
O Yeiik 50 wL/FLYLs 10 min, B s R0 ; F A Sk k
SRR B2 2 AR YLR T 1 S AT € 1 i 5
FERTAT G

7 IME KN TC & FC &EME  JFikH
5, 7% RAW264. 7 4 F+ 6 FLAH, 404 6 41,
R BT BRI T LT AL L DE L X RR AL
FARMTT ML L AT M TE AL, AL 2 mL, & R
g% 24 hJg R4 OEE MyE A A 2 mL 4 i ks
FEW, HARSHIMAE 80 pg/mL ox-LDL (%2 mL ¥4
FRWL, 20t 24 h WEE S5 FRI, PBS PR 2 Ik, X R
H BRI NI 2 mL B5FRWE, IEF M35 41 L 15 1 H
Xof BRAH AR TT MR AL 25 AT e I AR A&
A 10% IEH IMTEAY 2 mL B0 A 10% 153 I35
192 mL B FR A 10% ER T Mg e 2 mL
TR 10% SA RN IE Y 2 mL 85550, FH
24 h J5,PBS &% 2 ¥k, JH 0.25% 7 EDTA [ M
Tit T4 P VR0 TH A I T 2 0 B, e EUR o 0 K 7 8 10 B
P54 HIKEIN A5 H A e N TC . FC, K00 TE I35 41 . 2
b T ML 4 S AT IR B T 4 i v TC M FC &4t
I JE AR Al BCA B 1R J3E 4G 0 751 0 A ) 45 SR A% 1 41
iy TC .FC., HHER 4 X,

8 itk R SPSS 20.0 Giif#k 44y
Bt , 24 TC K& FC L5l DL x £s s, R H
One-Way ANOVA 43 #t, 4110 Lb 3K ] SNK K 5
P <0.05 k2R A gt .

# =X

1 B O e s5 Rk (B 1) X iR
AN TG (o B2 A0 MR S 2R B A S 2
ZSEHRE, P T DR AT 8 , AR TR 20 R b o
55oxf B B A, IE B ILTE 4 L 1E R LT 6 BRA o A A
VT 20 S 5 A I 22 I s A AN N 35 & A R 21 (A g
T4, HLIE R I X REZEL 7 Rt T 1 4 B 545 e 208 I 35 2
0L P i o £ JC A B 25 5

2 KNG TC & FC I (£1)  SIEW M
H L, AT T MVE 4L S5~ IR IMTE 4 TC 22 544
TGt (P >0.05) My T I 40 FC & &7t
(P <0.01), ZAT IR IMLTE 4L FC & s Rk (P <

0.05),
3 KUHMMEHNTC K FC A (F2) HXIa4
PO, BRI IE WM T AL G T X B e Aty T

M4 TC \FC & I (P <0. 01), #5 AT IR ML 1



Ay PR

AR5 2020 4E1 A 40 %55 1 1 CJITWM, January 2020, Vol. 40, No. 1

. 68 -
.

TE A HXTIRAL; B HORAL;C R IEN M AL;D o iEH i
TR E S (AT TN 20 s F 2254 JBe 8 i 3 41
B1 KA O Yefazs R ( x200)

£1 KBAMF TC K FC L#  (pumolll, x £s )

205 n TC FC

1 I 3 484.11 £52.02 203.61 £11.60
FARMTT ML 7 3 486.82 +42.54 252.17 +9.66 **
AT I 3 547.05 +22.92 178.57 +11.07 "

I HIEH MmiFA e, P <0.05, P <0.01

HTC R LW (P =0.09),FC & &M
(P<0.05), St LLE, AT R HEMEL] TC &
HPEML(P =0.034) ,FC R4 E X (P =
0.478) ; IE A MLIE AL L IE 5 I3 X R 3 AR AT 1 v
4 TC . FCWEER TSI EX (P> 0.05), HIE
LR X B P, 5 A e 9 I3 20 TC % 1t B AR
(P=0.026),FC & ZEZR LHIT¥F XL (P =
0.354) , FHAliT I 2H TC . FC ¥ ¥ 25 % LS it 2#
HEX(P>0.05),

R2 KHMMHN TC & FC %  (umolll, x £s )

215 n TC FC

Xof 4 26.72 +3.71 22.88 +3.62
] 4 43.05 £5.41** 34.69+3.88 **
TEH I3 4 38.82 +3.97 ** 30.66 +3.80 **
1E Y I ) HE 4 44.09 +8.84 ** 35.90 +5.55 **
FRMITIMGE 4 44.27 +7.86 " 40.16 £4.02**
BRI 4 33.88 +2.7044 32.21+1.21"

EEA R, *P <0.05, "*P <0.01; SR HE, 4P <
0. 05 ; 5 1EH I 1 % 4 bz, AP <0. 05

it it
AR S BGAR 4 SCHR A BT A 9 4255 DA 80 wg/mL
ox-LDL '3 RAW264. 7 41l g & v i ik 4 ', %
FEA T AS VER B ARt TT 52 AT i 48 & 7 il
e MY, BRI & 25 M35 b g Bkt i

VAR 20 B A [ 3 S T T AR D, S ZT O et 2 R e TR
RERUZE] | E R BRI 4 | 1E 5 KRRV X R AT | == 1K
b 7T AL 2L A e A I A A0 e P A T LK AT
FETE L B B AR AL AL, o 1 R BRI 41 18 K
SR Y X6 B2 = b 7 T a0 3 L A 20 i ¥ 4 400 e
IR (0 03 22 TR A, Ho 454 2 a) o UL 2%
SRR TN T 1005 A% 40 P A R T BE e T
BRI, AR T T 75 24 0T 55 AT I 92 1M 75 AS RE e 1k 3
VR LIRS, T v A RAW264. 7 4H L fig it
RN, ARSI LA AS A0 AR AN A e — e Wk
1) 3 21T (10% 1EH M5 10 % = Ay T I & 10%
SATHEREILIE ) 43 ) T 045 3 40 A I 40 s 4 e Py
1) TC \FC fHTFidi i h A 3 2H I3 H i A ot & 1
AN, SRR X 3 AL g TC \FC #EAT T A%, 45
RRIRE LG MIEA S &G AR BT, Hoh IEH KR
s M TC. FC ¥k B 43 Jll i (484.11 £52.02) |
(203.61 +11.60) wmol/L, AL TEH ML IEH
RIS X AL SR Ah T T M5 L4 N TC \FC 4%
WL, ELAH 18] 25 5080 T2 3 S0, B R B R If
7T 7 1 RAW264. 7 iRk,

AT UE S (R AT T 5 A B e 1 A Y K 4
JRR A a2 SR AS UK B 24 L AR A 900
S IZ IR 25 AN — B, i AR IR R R A AR AR
25 5. FESEIR S A N, R T o 5 o I ] e
WL A AR 56 AR, B A1 ] o) Ik A £k 30 Bl ok o6 vk 20
it H i 3 v 2 R G B A S I AR AR AL o
THHEH AN o TR RSN 36 T 290 e L ] e
AN E ARG ABCAT 1 3= iz B F S i 10 vk sh 3
B Y0 Ak L T G IR R A0 P A
JOFL [ Pt 2 A A — o R 3 2 o 240 i e )y R B o 9
HH g JEL T2 P O A O % L T 237 11 R 0 S 8 10F 5
o TR AN B S UG A2 T IR AT R B
TG SRR, I FT REHRBR 5k 4% B 5T X 40 A P A1 T [
WP 22 1T, W R S 45 SR A R, LA— e Ak 2
S IS N B3 2 fi i R 2% o R VA TR B AN B T T
FIRE SR AT AR 2 ~3 " L ARSI SZ 5 1
TR A K R 2, K BRI A A R IR T, Al
60471 5 R 00 P R 9 A 0 % R
P PR, o L [ 5 B, Sy iRk, Rk, SR
KRB 25 M W 45 25 07 28, a4 B B2 Wy B o3 5 LT
TR N AL R A AE S M 25 25 R0OR e a5
AT T BB AR 1 76 VAR A0 M AE T A 4 o A
SRS 55 Bl SR A5 R A A —E

HRE 4R I E M & e rp 2 0



vp [ o PR A 4 A 2020 4FE 1 45 40 #4551 3 CJITWM, January 2020, Vol. 40, No. 1 - 69 -

245 I35 T PO A 240 L Py S 3 R £ e £ 25 SR B R
E R BRI P75 250 E W 4 e iR Ak, (3 = I 5T 34
KAMALPN TC M FC &, RRER MM H 255 Ty
B2 I 1S 2 B AN v A A

AHFFE R FIM LT O Y 2 LA S R 40 A P A 5 0 A
FEXFIE H KM 40N TC \FC #4722 = 40 #r,
AT PR S 25 13 X RAW264. 7 41 i i 52 0, & 30
IEH R RS A B & — 2 1 g 0T, KR 25 I 1
AL T X2 B2 W) SRR BT A7 , 52w 245 ) %) i
TR A N [ B /3 1 S B 25 R . BRI, 5 24 I 2 PR
WFFE % T REASIE B 1E N BRAR MRS SL 56 25 25 )7 U R
NS 5 v 24 08 YL A 4 L IR [ P ) R

24 52 T ) R A R T Y (AR A1 2 i S ik
o, BT EEA =R 2507 2 B 2 s 25 B
B2 2 Ty K REAR Y | 2 0 R A Oy A
=R 27 A5 A R, S 24 0 v 2 B 5 O AR
AT HABRL T 2552 7 fEAR N AR A 2, AR T
MLVEAS B 5 A VF 206 R 7 fUIs o, i B2 %) 2 [6)
M RROC R, H T T S0 45 R w SE Pk
U AR P B 24 100 25 BRI 9 07 ik, W 25 B K 4R
A sl rh 28 ) B AT S04 43 W] R T A A S LS
M) 60 A 240 A JIRL ] e o 1) T 0245900

Fl 25 W5 : BRATSCIA B2 B 3L 4 A0 AR BT R A
S HA A wV B Bl s A SO A VR SO AR 7 e s AR
TKPEARFEAERE AR SE SR W 55 R R o

2 £ x #

(1] &0y, $kE, AR, 5. 20 s i i 55 F
[J]. thE5zk, 2017, 48(17) : 3636 —3644.

[2] %%, T, I, 2. SRR EE )T O M BT o
PEREJ]. PEPZE, 2017, 42(4) : 640 -643.

(3] Wik, skEl, T8, & hAEHIGIT TR
BEYL I R IT 2 Meta 43 BT [ J ], o A8 = 25 2% 1),
2018, 36(9) : 2089 -2093.

(4] SKRME, M, RULHE. 25001 25 P2 17 25 11k
ST ML R JRER[J ], 2y, 2015, 46 (17):
2662 - 2666.

(5] Zf¥, whfed, ER&ER, 5 HEMRBEDRERE EW
A AR AN M e SRS [ J ). P E TP ESS S

(6]

[7]

(8]

(9]

[10]

[13]

7k, 2014, 34(9): 1096 -1102.

Yang X, Yin M, Yu L, et al. Simvastatin inhibite-
doxLDL-induced proatherogenic effects through
calpain-1-PPARYy-CD36 pathway[J]. Can J Physiol
Pharmacol, 2016, 94(12): 1 -8.

SR 5 AT X0 By ok o A A5 A SR AL [ 523t ) i K
RIENTRZM[D]. dbat: Eatp R, 2014.
BAh, RAde, oui, X HESRITEEIM].
554 . dbnt: ARTVEH R, 2010: 69 -71.
AL P MIE A LR T B A TR ] B
i 2y 51EIKRZ5H, 1999, 10(2) : 31 —34.

Jze, IRL0E, P8 . RAW264. 7 F A0 i I 3
200 4SS R M [0 )L b I g ik RE b A% A
2010, 18(9) : 687 -690.

PUBE, JRORELL, EMIL, S5 1S WS 16 PR 20 H [ e
Wik [J ], E P 22K, 2014, 39(7):
1255 -1259.

JEZEPE, TUA, T, 5. SRS Xk e i e
FEE L R [J ], s E B e, 2017, 27
(16): 6 -11.

Miller NE, Ville AL, Crook D. Direct evidence that
reverse cholesterol transport is mediated by
high-density lipoprotein in rabbit [ J ].
1985, 314(6006): 109 -111.

van der Velde AE, Groen AK. Shifting gears: liver

Nature,

SR-BI drives reverse cholesterol transport in
macrophages[J]. J Clin Invest, 2005, 115(10) :
2699 -2701.
XIJ5. ABCG1 E:[F Fe3h X B WA i )y R 52 i B A 3h ik
WAL P E ST (D], db et db s B Al B 2
B, 2014.
HAEIH, BRI, BE  HIH 25 X0 B 2 AM i % /) B
LW 2 A it SR AR BE IR SR EL PRI LD . ) R B
2R F2EHR, 2013, 30(2) : 200 -202, 206, 283.
I, BREE, E8. 3 MR 5 7R 24 LT g A o
THP-1 Y51 B WA IS P S R R 2 [ J 1. 7 M v
BE 24 k2, 2015, 32(1): 81 -85, 187.
TOUMY, A=mam, 3L, S5 M T 24 I S AL
AU B2 R 4 105 1) 5 W 0 06 ok 1 S AL il A 7Y
[J]. 2B SR 253, 2017, 28(5) : 564 —567.
(Wichi: 2018 -04 -05  7EZk: 2019 -05 -27)
TALE: B &



