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[ ABSTRACT ] Aim To investigate the effect of diosgenin (Dgn) on ABCAL expression and cholesterol efflux in
THP-1 derived macrophage. Methods
tected with liquid scintillator; intracellular total cholesterol (TC), free cholesterol (FC) and cholesterol ester (CE) were

Diosgenin; Macrophage ;

ABCAL expression was detected by Western blot.  Cholesterol efflux was de-

determined with HPLC; and intracellular lipid droplet was stained with oil red O in THP-1-derived macrophage treated with

Dgn, alone or in combination with ABCA1 siRNA. Results Dgn upregulated macrophage ABCA1 expression in dose-

dependent manner.  Dgn obviously facilitated macrophage cholesterol efflux, resulting in a decrease in intracellular level of
TC, FC, CE and lipid droplet, and the foam cell formation.  However, the action of Dgn-facilitating cholesterol efflux was
almost entirely abrogated in THP-1 derived macrophage coincubated with ABCA1 siRNA, causing excessive lipid accumula-
tion and increase formation of foam cells. Conclusion Dgn promotes macrophage ABCA1 expression and cholesterol

efflux, which suppresses intracellular lipid accumulation and foam cell formation.
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/N BRI 15 %% B 1 2 I IE [T 8% (high density lipopro-
tein cholesterol , HDLC ) 7K F+ & , K% & Jg & A H
[l (low density lipoprotein cholesterol , LDLC ) Fl H
T = (triglyceride , TG ) 7K-F-R#AIK , Z508 Py [ s 7%
SR A0 A AR T B B R S
UEBA S AT A B 5 ARG L Y 5 IE & B (total cho-
lesterol , TC)) \TG i %5 B2 15 2 1 A 4 Ak B AR % B2 IR
B A R S KR fig TR B BRI AR

YT ATP 454 & %% 15 /K A1 (ATP-binding cas-
sette transporter A1, ABCA1 ) 7 5 I 41 it fEL 31 551 € it
O] 20 Jk o465 5 R A 32 J v i) R EEAE O H R
4155 Dgn Xt ABCAT 23K T I 41 fIF 151 e it 11
SMREEARIE . TEARTE D, ATH WSS Dgn XA
THP-1 Y57 F W20 ABCAT 235 K IH I8 153 1 Y
S AR Dgn XA E] L 05 240 it E 5 B 35 1) 5 ey
L AR HIBLA

1 #REFE

1.1 “ApaiEsESabE

THP-1 21 jL A 4 10% e 4 L% B9 RPMI 1640 3 5%
HFEF,371°C 5% CO, BAaAnil FEHRE b e B 5
Fro SLI-HT THP-1 40 /67 A 160 nmol/L 1 34 B ( phor-
bol 12-myristate 13-acetate, PMA) & & 20/, 24 h, % 3 2
AR B A, A IR AR IR A A2 o/L
7% A & A 8 RPMI 1640 3 375, ] B fm A\ 50 mg/L ox-
LDL # 1 mCi/L [*H]EEE*EE,
1.2 Dgn M7F K EH 5#FF

B % Bl Sigma A F B ER,
VAT E R B #| % 100 mmol/L B9 I 7 i, & A i
K, W%, -80CHhELEA, TIERFERLKE
0.5% ., o4 =8 a, T W R BIF RN RK
# B h 10 .20 .40 80 pmol/L,
1.3  Western blot #il] ABCA1 & H

THP-1 28 fg fl PMA % % 0. % B v 28 i J5 , A
50 mg/L ox-LDL 1% 3 0 Wit K 40 i, 9 A1 5 4. (1)
FAX B, FERAF A AN Dgn; (2)10 pmol/L
2 B R P N 10 wmol/L Dgn; (3)20 wmol/L
Y35 SR P N 20 pmol/L Dgn; (4)40 pmol/L
Y. 35 FR P m N 40 pmol/L Dgn; (5) 80 pwmol/L
4.3 FR R Am N 80 wmol/L Dgn, 24 h j& Uk & 4
TRy 20, i N RIPA ZAE 7 7k £ A% 30 min, 4°C
B0 10 min, FF X I0E . LA 41 w5 x SDS % K m
FE4Z 8 7, 100°C A 10 min, 109% SDS 5 79 ¥ Bt
BERRAATHE IR B ,12 V1B 3 T # % 45 min &,

ALY E 5 min WA 2 KRR, 5% W54 W=
M2 h,#% 1:1000 A\ ¥4 A ABCAL — 41 ,4°CHEH
T, TBST ¥ 3 9k, 1: 1000 An N\ 3 AR 1t 4,1k 47 B 47
EHNRAFE S, £ E 2 h, TBST % 3 &k, A
Tanon 5500 % & 7K K4 M & 4% & % &, Tanon MP
B E I E % Tanon CAL 3 o047 3k BUA 4 3 iy
KB EA,
1.4 INGFTFHE RNA B

Tl &%t A ABCA1 8/ 2 F F 4% RNA (small
interfering RNA, siRNA ) /¥ 7|. ABCAl sense: 5'-
GGAUUUUUUGCUCA GAUUGH-3', antisense: 5'-
CAAUCUGAGCAAAAAAUCCTT-3', A Lipofecta-mi-
ne™ 2000 # 44X 7| ¥ siRNA # % % 77 g THP-1 E
W (2 x 10° cells/well ), EL AR 45 A 7 #4 4% 3K 7
&L B AT,
1.5 A A KR 255 46 i B P BB [ B2 7 L

THP-1 40} | 24 FLA3E 7%, Bl PMA 1% 3 2L A
E g 28 i 5, A PBS Rk & 48 A, B B Am N 50 mg/LL
ox-LDL #1 1 mCi/L [*H] fE B 8 5 & 4510 24 h, A
PBS ¥t % 40 i, B Fl & 2 o/L 4 & B & A RPMI
1640 3% R W IEFR MM 24 h, B Hh 3 4.(1)
Con 41.7% & Xt BB, ¥ R £ fim X\ Dgn 5 ABCAL
siRNA; (2) Dgn 41 3 35 % # 4m A\ 40 pmol/L Dgn;
(3)Dgn + ABCA1 siRNA 41 ;3 75 7 o im N\ 40 pumol/LL
Dgn Jf % % 40 nmol/L. ABCA1 siRNA;24 h & # Ji
PBS 5% 40 1, = & T 10 mg/L apoAl # 7 & 3 7=
FREF 12 h, B R R B0E 2 Bl A I 3 57 0K Fn 4n e B
[FH] A2 B 8, fE B B2 9 R 3% 29 CPM FR DA% CPM
(¥ 7% CPM + 40 5 CPM) , B % DL 100% % % T
[ CPM . 4 %%+ 12. % ( counts per minute) ],
1.6 BRKHEEEE(HPLC) %A KRB Bl &7k T

W BAGR AN 2w kAT B e i
b3 WA B, R E R A € 3% (high performance
liquid chromatography, HPLC) Ml & THP-1 J& 4 E "%
4 i A B TC | BB [ B2 B8 ( cholesterol ester, CE) 70 jiF
% B [E B2 (free cholesterol, FC) & &, 45 & DL W AR R
BT EBERE, AR E S (B mg/g) M AT
AT, TR E B R S K E B
1.7 M40 %eE

HEAH 6 LERR, BFILARNEEZR A,
THP-1 %8 &% 2 mL/ 3L, % 5| A PMA F2 ox-LDL %
BT % THP-1 B v 40 ML IR M 30 3K 40 e, 46 o 4m il by
340:(1)Con 4. = A EHRBEFF A Dgn 5
ABCAI siRNA;(2)Dgn 4. 323 & #m X\ 40 wmol/L
Dgn;(3) Dgn + ABCA1 siRNA 41 . 3% 3% it ¥ m A\ 40
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pwmol/L Dgn % % 40 nmol/L ABCA1 siRNA ;24 h /&
J| PBS % 4% 4 8, 75 & 10 mg/L apoAl 7o i ¥ 89 7
BEREFRREEFEN 12 h, 25, A PBS BB R
TR 2 R, 4% % R F B E E M5 min, DA
PBS VB0 3 1 min J&, nfl B AT 8 ok 4 O TR
60°CHE FH 45 15 ~20 min, L = B FAE K 2 ~3 K,
HR1~2min,50% FHER T 265, HHKELE
#%5~T7 min & % B FAKE %S min, f 0.5% 3B IE
HhEQEHFURARE G, £ RME T RE N
PR, 7R B B 4T R BT K R R
1.8 Sit=#ah

Pra i ER 3R, LR AEIERAx s
R, BT T R 48] B B T £ M RF b
BBy LSD-t A%, B7 SPSS 18.0 i B F Z i, P <
0.05 h=rHBFM,

2 # R

2.1 Dgn X ERKZHA ABCAI RiZHZM

Western bolt Kl & 7% Dgn £ ¥ BEARH M I )4
ELWR 40 ie ABCAL i385, M 80 pwmol/LI,
ABCA1 KIBGINIC o B35 . X R Dgn w] {2 ik
FEAAE ABCAL BYEE (1),
2. 2 Dgn Xt E k4 A RE EFZ i H A9 520

5%t HRZH HU ¢, Dgn 21 5 0 40 R [T it o1 8 35
Hahn, WiTERE YL ABCAL siRNA AYE W20, Dgn 12
PR VR LPoe il . iS55 3R] Den i
i ABCAT &AE Mt g Am A AR IR v (& 2)
2.3 Dgn X EEEREAB EEE & = HI M

HPLC kil 2558 7 , 5 % AT HeAs, Dgn BH
I8/ THP-1 ELREZARALN TC FC #1 CE HY & &,
MAEF Y« ABCA1 siRNA A9 B WAL N TCFC A1
CE W& Ein(3R 1), £4lHE CE/TC B4y A2 1L
ZSIC W ENE, XSRS Den R M P AR E

i, IR R A P T A
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B 1. RERER Dgn 412 E WK 24 h J§ ABCAL RiX
B a i P<0.05, 5% (I IR LA,
Figure 1. ABCAL1 protein levels are assayed in macrophage

treated with different concentration of Dgn for 24 h
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Figure 2. Cholesterol efflux is assayed in macrophage trea-
ted with 40 pmol/L Dgn, alone or in combination with 40

nmol/L ABCAL1 siRNA for 24 h

% 1. Dgn X7AE THP-1 EIEA M EEE S EMHM(x 5,0 =3)
Table 1. The level of TC, FC and CE in cholesterol-laden macrophage treated with Dgn, alone or in combination with AB-

CAL1 siRNA

| TC(mg/g) FC(mg/g) CE(mg/g) CE/TC(% )
Con 20 347.78 £29. 14 155.51 +15.66 192.27 +17.17 55.28%
Dgn #H 316.94 +25. 48" 144.12 £ 14. 83" 172. 82 +16. 40° 54.53%
Dgn + siRNA 41 351.10 +29.05" 157.54 +15.41" 193.56 +19. 14" 55.13%

a P <0.05, 5XHRZL LLER ;b o P <0.05, 5 Dgn 41 HEEL,
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2.4 Dgn XF B BELHBE A BE i B9 5 0

+ ABCA1 siRNA ZH 14 5 W 241 it 55 %k BR 25 AR DL, e PN

S0 IRZH LR, Dgn ZHE RN IR Kt b, IRTHECE 2 RO, A A 8 L = A S A, it
BV, oA Wi B 2200 T4 M J8 B X B0, 15 Dgn IRAHRAFAE (T 3) ¢
3 % " o o~ B
: S? o . WR-OR WEr & 0 ] *:"v :
P X - . ; C) i ,h -“2{ e 3 dﬁ ? % 3
i NS 7 .,‘ & || e & ):i " % .
;“’ " : ‘_ ~ ‘%-A‘~‘ o %A" ' ‘. e r“ 3 5;?) ‘.... r‘v (‘*‘ “
A LI Y g -
APy - et Cg, | & $h

3. 40pmol/L Dgn 4B TETAE EIEZHAE 24 h SN BETERIIE R ( x40)

AN Con 41 B & Dgn 41,C 5y Dgn +siRNA 41,

Figure 3. Macrophage lipid droplet is dying with oil red O after being treated with 40 pmol/L Dgn, alone or in combination

with 40 nmol/L. ABCA1 siRNA for 24 h( x40)

3 3t

AHESE 8 1 WA Dgn XF B W40 i ABCA1 %
K NV A B N B A7 00, 32— 25 siRNA
T ABCA1 3 W8 Dgn XiF fH & B A Q51 (1 5 oy, 3
f1T& B Den {2 3F F W40 ABCAT 2825 FnIH [ B3
HH DTS/ i PR I I 25 L, 410 5 e 4 L P T G

Dgn I F ME4I ABCAL B335, i i
PRI . Uemura 257 % B Dgn R30S H 5
Pl TO901317 A7 B AL NI X Z 4K a(liver X
receptor o, LXRat) 1 1k, (H A 3 — 2L K I Dgn Xt
ABCAL FIKMFM . AHESE &I Dgn 5tV 2 4K
PR E 40 0 ABCAL By 2k, I8 4 Dgn J& 15
i LXRa #4283 il ABCA1 A ik — 5%,
ABCA1 &35 bR e HE 05 290 i JIE 361 7 7 37 1
IV A 6 PN B S R YRR DR R T SGI E E W
20 it L [ 3 L HPLC ARG 0 A Py T 25 o R
210 Yt il R i N BRIH S IESE T Dgn i 2 ABCAL
IR HE I 40 e A [ O R VR . SR AB-
CAl siRNA 5 Dgn J:4b P F w40 B 5, B 52 41K 0
Dgn i JH [ By A 5 B0 8 i 0T & R R
20 IR R

Dgn i 1 5 05 200 A AR 1 2 375 1, Sk o sl Bk ks
FERE AR B LA FHALE . Dgn i@ {2 i ABCAL1 £
K K HA S A1 B 5 40 AR T s o 2 20 A
Pl [ 3z | 9/ A1 ) i o 5 BRI UK 4 B TR B
ELA 95 % B Dgn BRI B LDLC 7K 45 501 & ox-
LDL, /i1 HDLC 7K°F'""" ) Dgn | ¥4 T 48 iy AB-

it

CG5  ABCGS8 1 %3k, & 1E B 5T f4 43 i k>0
Dygn 3838 13 5% 5 ML ] 1 1) o 16 IR [ ISt 1 OO0, ik 20>
JIE I st A P | % fip s FLDR 285 4 P L [T s 3 i)
BB R S IRl SCHERARE Dgn 1 CRP-1,
MCP-1 ' TNF-a 88 R F K-, 3820 M58 BE P9 5 A%
I AT AR ARG Sl 3 8 R E K-, Dign 38 1]
XL 9 Mg I 155 0 48040 L SO PN R B B s P
Wk R SEA T A Y R A PR T Xk S L
#3925 T Den B sh Bk ok HEAE LR

S AR SCHRTT T Dgn {2 HE EL WA L ABCAL
) 2 15 R P L 1 3 o X/ . Dign 38 2 1 9
ABCAL 235, DA T A2 1 155 0 200 J6d Py JIEL 0 3 8 0k
7 i PR 1 5 5 REURIT 6 VA 4 BT G, e 2 90 o i A B
PN B O RRRD Bl Bk s R B A AR 1 B A R R, AR
FFRAL IR T Dgn 30 13 W45 F WE 4 ABCA1 3
KB ko FERE AL i H oA LA ABCAT S
B e Bl Kk AR RE AL AR AL T VAR I 25 e R
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