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 E.HH Wit ATP L4 6#iE%9 GILABCCGO A F M2 B BN AL & %o sk % (SLE) & %
PR EARGREL, Fix RR2017F1IAE2021F 10 AFEHTHFLER(THIZR) KD 4 SLE &
H 7361 AH SLE A, P a5t o i E IR E BH 40 0, R T E 5L m &K 33 4, B R IRE MR
AT B ARK 69 52 Bk AR A AE A et R, @i M ABCGl Ak A& A#EE FE KN L@k
(CHO-KD), & ARtk A n] SLE 28 A= 4 B 2 B8 40 2 ) B3 sh i oL, 3 S I B B OR 3 &L 43 %2 4 47 ABCG1
G ReE BN AL, R 5 CHO-KI @itats, £ ABCGl £k KF LiA# CHO-K1 @ ¥ . 4 &
B SLEARSGF ChEFAREAEGHFChEFAREGEABRINAZTH R E M, 2ZF AR TFEL
(P<<0.05); £ CHO-K1 i, 54 st MR AL AR 45 ,SLE A fe B BE SN A R B &, 2 F A 43t 3 & 3L
(P<0.001) .5 kA& h@EHLmey SLE 2404 ,SLE A C S H XA m M B BIIARA RN G, £ 7
A it FEL(P<0.05); ££ ABCG1 & &£ 8 CHO-K1 @ ie ¥, 5 4 b BB 2048 Yo 45, SLE 48 2 ] B% 4 ik &
ARG, EFALTFEENL(P<0.05), 5 K& HC hdFREM SLE A48 4,SLE &5 & 5 & 5 20
e B BN AR RIS EFALITFEL(P<0.05), & ABCGl A~F6 2B B MR ik 24 SLE &4 &
Stk EHF RN SLE BEFZFPHLXANEENL, THRESLEEZEE PO LERRGA LA —LHXE,
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Role of ABCG1-mediated cholesterol efflux in SLE patients”
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Abstract : Objective To investigate the changes of ATP binding cassette transporter G1 (ABCG1)-media-
ted cholesterol efflux in patients with systemic lupus erythematosus (SLE) and its clinical significance. Meth-
ods A total of 73 patients with SLE diagnosed in Qingdao Municipal Hospital (hereinafter referred to as the
hospital) from January 2017 to October 2021 were selected as the SLE group,including 40 patients with com-
bined cardiovascular complications, 33 patients without combined cardiovascular complications. Another 52
healthy people undergoing physical examination in the hospital at the same time were selected as the healthy
control group. Chinese hamster ovary cells (CHO-K1) were transfected by constructing ABCG1 high expres-
sion plasmid vector,cholesterol efflux was detected by fluorescent labeling method in SLE group and health
control group.and cholesterol efflux rate was calculated. The changes of ABCGl-mediated cholesterol efflux
were statistically analyzed. Results Compared with CHO-K1 cells,in CHO-K1 cells with up-regulated AB-
CG1 expression,the cholesterol efflux rate was significantly increased in the healthy control group,SLE group
without and with cardiovascular complications,and the differences were statistically significant (P<Z0. 05). In

CHO-KI1 cells, the cholesterol efflux rate was significantly increased in the SLE group compared with the
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healthy control group (P<C0. 001). Compared with SLE group without cardiovascular complications,the cho-
lesterol outflow rate in SLE group with cardiovascular complications was significantly higher,and the differ-
ence was statistically significant (P <C0. 05). In CHO-K1 cells with high ABCG1 expression, the cholesterol
efflux rate was significantly increased in the SLE group compared with the healthy control group,and the
difference was statistically significant (P<Z0. 05). Compared with the SLE group without cardiovascular com-

plications,the cholesterol outflow rate in the SLE group with cardiovascular complications was significantly

higher,and the difference was statistically significant (P <C0. 05). Conclusion

ABCGI1-mediated cholesterol

efflux pathway is significantly altered in both SLE patients and SLE patients with combined cardiovascular

complications, which may be related to the high prevalence of cardiovascular disease in SLE patients.
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RGO (SLE) 22— E LKL EMNA
SRR SS m NS IR T E IR B Lk, SLE B3
53 % ML BR AR S 9 SLE A & ME 1Y 0 L4 2R e 93
JESLE B FET- RN Z -1, ATP 458 &%
a8 M G1(ABCGD) & —F 5 Bt 5% iz £ 11 . 1 B I 4
JiL )3z 23k L e A 1 R R A A1 2 5 % R R R
F IR [ B CHDLC) B9 2 72 vh e O B4R . A iF 58 3
RN IR0 L4 IF & AE SLE BE R 4 360 4
A IFAER SLE #& b ABCG1 4 5 (1 i & B3 41 i AE
JI(CEO) W28 4k, 3R it ABCG1 A 5 i I [&] B 40 i 1%
FRAE SLE H 0 Il 48 0 & Al RE A I R & S,
1 #EREFE
1.1 —f&¥RE BEEL 2017 48 1 H & 2021 4E 10 A 7E
H M H BB CR A B #1219 SLE B 73 fi
YE2N SLE 4, #ieJ& & A 30 38 I KA 43 0 & 50 i
B EAE B 40 B (SY 4 . KA IF O M4 I & AE
33 M (SN 41, Hrh 3 12 ], 4 61 i, AE 4% 16~83
B P H 44160 % . N ABRE . BRE A 2009 4F
2% E KB F 2T R SLE 2 Wibr ™, HEBRARIE «
HEBR A7 ARG | Wi B At [ B S e MR 1 R
B A [v) 3O 7 A B a0 A7 BRE ARG 79 52 18] 4 A £ B 1B
R (CHC ), Hoh 3B 23 fi, 2 29 i, 4 #%
23~81 %, F¥ (4315 %, SLE 41 F1 HC 4 — %
B2 R LG 2# 3 L (P >>0.05), LA /] Hodk,
B A R A 28 WF 58 X6 52 VI ) 3 B A g A6 3 2% I 45
AL .
1.2 88 5ikH 25 E ABI 296 E & PCR JEH Y
25 Invitrogen 23 & A TRIzol B RNA 2 U] (585
15596-026) fll Lipofectamine 3000 (%5 1.3000015) ; H
VL 95 2l R 2R W BRIy A BR A Wl Y 0. 126 DEPC
Water( 525 KGDN4500) #1 CHO-K1 408 ; H 4~ TaKa-
Ra A HIf cDNA %5 —f & ik 7 & (52 %5 RR036B)
F1 One Step TB Green™ PrimeScript™ RT-PCR Kit
Il (SYBR Green) (85 RR086B); 3 [E Corning In-

cholesterol efflux;

ATP-binding cassette transporter pro-

corporated 2 & BY 6 well-cell culture plate (5% =

3516) ; B [E abcam 2% ] 9 IH [ B AN 4 B i 1 £ (5%
5 ab196985) 5 3¢ [ Gibeo 24 H] 1) DMEM % 37 % (1%
2 C11995500BT) ,
1.3 ik
1.3.1 pcDNA3.1(+) ~ABCG1 #f 3 35 i by 18 &%
By 3E R kR A W BE IV TE (RT-PCR) 7 4
PAF ABCGL HRYEER 7 B, 3% ™= ¥ K/ 1 671 bp,
PR LA 1 Yo BB W B JE HL K L 7 0 el i A Ak R &
U AT R S gl A6 5 9 7= 9 B peDNAS. 1(+)
Ay H it Hind 1 \EcoR 1 B§YI . 4R 5 #4711 .
54k, PCR % & & 4 % B (F. 5'-CCG GGG AAA
GGT CTC GAA TC-3',R:5-CGC AGG GTT GTG
GTA GGT AG-3") . I H % 22 il 111 56 0F 1 BH 1 5 B
ESEA AR . 5 Ah X B K T CHO-K 41 i
AT 6 fLAR T, 41 B % B2 3K B 70 %6 ~ 80 %6 B SR
Lipofectamine 3000 ¥ pcDNA3. 1(+) -ABCG1 1t 3
KA Y CHO-K1 4, 55 3% 4~6 h J5 17 RT-
PCR %78 , T i 1% F5 B B 55 28 T 37 “Ci ey
5% CO, HigR A dk Ze 45 3% 48 h, I TR L5840 .
1.3.2  IMIEFRAHRE LifEs  HRSERHERE
T SR I K L 5 P 2, — i b4 2 2 — 88 (EDTA-K.,)
PLBE. 2 4 °C .3 000 r/min .0 10 min J5H {5,
1R 7E T —80 CUkA M & M,

2Bk ApoB IfiL 3 i ) £ . 100 pL M3 R A 40
pL B PEG ¥ (20 % PEG, 200 mmol/L Y H % #2 2%
W, pH 7. 4)  UTIE MK &4 ApoB MR &E . W%
H 20 min 5, T 4 °C 10 000 r/min E.0> 30 min JLIE,
WA & A HDLC By b s WL A 3RS (9 1l 2% 1 T )5 2619
JEL ] P A1 3 S 5
1.3.3  MAgACERI  BEACIH 48 bR B A B A 40 B ok
H Beckman Au5821 A= 1k 43 M7 4 K AH W it B 7 &
oz DU il 3 =6 H o (TG L BV [E B (TC)  HDLC  AI%
B A AR R B CLDLC) I = 2 3 A 25 1 JE )
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(non-HDLC) ., non-HDLC % 2 #: non-HDLC =
TC—HDLC,

1.3.4 JH[E SRR E  CHO-K1 41 f1 AB-
CG1 £k CHO-K1 401 LA 1} 10° /> 20 M 32 Fl T
96 FLAR , 355 5% 2 h J5 1R 40 WG BE 5 L BR 1 3R 5 fF 50
pL ) Labeling Reagent 1 50 pl. ) Equilibration
Buffer I82) J5 . B LA 100 pL B & 16 h, B8 |
.0 200 pL B5 3R 3L G208 15 e 40 M, 43 il 7E 35 R B v
A 2. 8% 2Bk ApoB g8 I I 2K 9 F 4 h, U4
T VE W I OG5 (Ex/Em = 482/515 nm) . H
100 p L 40 i 204 i v 24 A 50 2 A IR 357 0 == Tl ik
¥ 30 min, fff B2 40 MY ¢ 42 24, O 0 A AR VR Y %
i (Ex/Em=1482/515 nm), JH[EEAMGE R = I
T W DGR BE /(L0 R OG0 B+ B4 W 9 6 v B
X100% ,

1.4 GEitseabs prf B 38k ] SPSS26. 0 48t

SRR AT 4 B AL B A AT BOHE B IE S AF A IES
YA ECE DL & s R, ALIE] HL AR ¢ KRB RN
P IEB A EE L M (P, ~P o) 3R B 1L
BeRHAES MRS . PL P<<0.05 N EF A ST
2 % ES

2.1 HAFEARNEN M IERIFEr  SLE 4189 A5 1G5
f8t5. 5 HC AAHIL#, TG, TC,HDLC /K F % %1
Gt X (P>>0.05);SLE 4/ LDLC,non-HDLC
K-y T HC A, 22 5% A 4e i 2% 7 L(P<C0. 05) , WL,
# 1. SY Ay BRAC 45 41, 5 SN 20 AH L 4%, TC.
HDLC.LDLC /K22 R G 1t % & L (P >>0.05),
TGKFEERT SNA,. EZRAHGEIT¥E L (P<
0.05) ,non-HDLC 7K~V AL T SN 41, 22 =% A 4e it
N (P<0.05), WE 2,

*x1 SLEAS5 HC A EXRBER S MR BIM (P ~P ;)8 v £5,mmol/L]
20 51 n TG TC HDLC LDLC Non-HDLC
HC 4 52 1.03(0.77~0.05) 4. 44(4.00~4,93) 1.2840.17 2.49(2.22~2.38) 3.1240. 66
SLE 41 73 1.15(0.87~1.62) 4.71(3.76~5.52) 1.2040. 39 2.76(2.18~3.24) 3.56+1.02
t/Z 1.928 1.686 1.428 2.026 2.771
P 0. 054 0. 092 0. 157 0. 043 0. 009
x2 SYAE SN AMEARBERSMAERRILEIM (P ~P ;)= v+, mmol/L]
25 5 n TG TC HDLC LDLC Non-HDLC
SY 41 40 1.20€0.98~1.97) 5.07(3.62~5.57) 1.10€0. 83~1.41) 3.02(2.12~3.24) 3.1240. 66
SN £ 33 0.93(0.80~1.35) 4.46(3.96~5.46) 1.29(0.98~1.51) 2.68(2.24~3.19) 3.5641.02
t/Z 2. 403 0.166 1.473 0. 482 2.771
P 0.016 0. 868 0.515 0.63 0. 009

2.2 JIEE EEAN A 2R S A

2.2.1 £ 4HA7E ABCG1/CHO-K1 41g 5 CHO-K1
20 e v RE R B AR R A HC 41, 5 CHO-K1 4
g (21. 37% £ 0. 40%) #8 tb &, ABCG1/CHO-K1 4
e AL [ A0 3 % (28, 4996 +0. 68 %) B I 44 7 L 22 5%
HYit %8 X (P<<0.05,t=9.955); SLE ¢+, 5
CHO-K1 4l (34. 36% + 3. 12%) M L 8, ABCG1/
CHO-K1 4t A i[5 B A i3 %8 (38. 7500 2. 24 %) W 1
WL ERAS I E X (P<0.05,6=2.798);SY 4
L5 CHO-K1 409 (37. 14 % +1. 05 %) M HL % AB-
CG1/CHO-K1 4 g il [ FE 4b 3 % (40,54 %+
0.95%) B3, Z R A S #E L (P<<0.05,t=
4.174); 78 SN 4 1, 5 CHO-K1 41§ (31.58% +
0.31%) L&, ABCG1/CHO-K1 40 g IH [ i 4k 3 %

(36.96% 1. 43% W EM T, ZRHFEITFE X
(P<C0.05,r=6.346), WK 1.

HEm CHO-K1
ABCGI1/CHO-K1
50 = * *
o Il B
% 40 = * T -
B
;}g 30 -
P 2
=
B 204
il
jusy
= 10 =
0
HC4 SLE# SY4H SN4l

. P<<0.05,
&1 £ 47 ABCG1/CHO-K1 @ifl5 CHO-K1 4
REEEESMN R E S
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2.2.2 HC 4 SLE 478 CHO-K1 41 Jifg v fiH [ fs
HMRFEAHT CHO-K1 4iffgrh . 5 HC 41(21. 37% +
0.40 %) AH L #% , SLE 41 Y JIH [ B2 40 37 28 (34. 36 %0 +
120 W W, ERAS I EE X (P<<0.01,t=
10.032) 345 SN 41 (31. 58 % +0. 31 %) 1 L 5%, SY 41
(37.14% £1. 05 %) I [# FE AN i % B 38 v, 22 59 A
GiitaE & L (P<<0.05,0=8.781), WKl 2,

%*

40+ 50 *
£ 304 & 407 —
£ _ 12 30+
% 20 x
[ & 20-
z =
o - jusi
= 10 =

0- 0-

HCiH SLEQH Syéﬁ SN?H

. P<<0.05,
& 2 £HE7E CHO-K1 4456 & BB B B2 5h i = 5 4

2.2.3 HCH4 A SLE 4i7f ABCG1/CHO-K1 4 fifg v
JB [ EE AN R4 B ABCG1/CHO-K1 4 fifd v, 5
HC 41(28.49% £ 1. 17 %) #H Lk 8, SLE 20 A9 AH [&] it
AMRR (38, 75% +2. 24 %) W W1 5, 25 54 Gi it
(P <{0.05,t=17.265); 5 SN 41 (36. 96% =+
1.43%) M H B, SY 41 (40. 54 % £ 0. 94 %) i [# & 4h
MERARME. ZEREASH T #FE L (P<0.05,1=
3.616), LK 3.

*

N 50
g 40 s 401 o
N -
= 30 — 2 30
= X
B 20 B 20
i
m|
= 10 T
0- 0- »
s
HCZ4l  SLE4 Syd  SN#
. P<<0.05,

A 3 &EE ABCG1/CHO-K1 H R BB EEIMNR R S

3 it e

SLE fEh—F B R 2N . 2 REME &0 A H
G S35 VE A8 1k 5 45 41 21950 . SLE &% 5 AL fsf b £
Fi R A&, R SLE B %E R 70/100 000, &P #
JE AN 113/100 00077, SLE Y58 P & X i s =L,
) RGO AR 5 T B R v AR, i 1 AT
e L RGN A WF 98 & B, 538 38 A A
SLE f & S 80 0 00 15 RGN FE TR, H
R e It P A R RO LA BE Y & A R il R NBERY 3
5 PRV % 5 SLE (O L4 & FE A8 1Y & 4 % )

X, SLE S # e L) TG /KF T F1 HDLC /K
BEAR N A BE IRAR I SR ALY . A 0o & B Bl bk ok AR
T b £8 35 00 1l i 8 b 55 A & A= S ik ok A B b o A8
M . TG, TC. LDLC 7K “F i =5 » HDLC 7K F i
S AT TR A T U 30D A Al B £ v 5 AR i DT B A
PR L L FB O I A8 92 95 R T 0 s ) R K. HL
fE SLE 2ot BB v, I B 5= % M RR1E & LDLC /K
T i A1 HDLC KSR, 35 R 7 it B 2 1 O 45 1) 1) P
IV S M 0 I O B P D Ot A 3 R 0TS 2 R
IRAR ML LE SLE 254 %5 5 BT A5 B 52 i, BT A7 31X 2L 4R
A S ESLE B NS i sk As L Bl koo RE A AL
a7 MR 1% 5 SLE B3 5% A 75 &, $2m IR
Z L5 SLE & JF 8 bk ok # i AL AR G

JIEL ] e 55 1) % iz (RCT) J2& AL 35 Bk 2o 7 A &1
M) HEZIRAR RGBS A EEE L., H
t ABC #1285 1 KA 5 10 IH [ B2 A 0 2 RCT 3%
B2z — ik RCT KM R EL T, ZigR i
ATP 454 &35 11 A1(ABCALD) 1 ABCG1 1%
PERRE RSN . ABCAT A5 DA W3 20 Jifd 370 1 i) iR [
BRI G 73 1 % JC AR 2 A8 B2 1 ApoA-T #5Z, X J&
HDLC FZHE A B, 1 ABCG1 AT 1 [ s 37
% HDLC PLifk— @ . ABCA1 il ABCG1 4
S %) IR P A2 R AR KR BE L Y T A0 A N I [
HHKF, ABCGL /E A ABC iz EARIEK — R,
A O ILAE Bl kows A BE Ak b i A R 30— AR AE il

SLE B3 774 Kit H iR f s & 6 9% .
It H A BPUIE KT 52, Hop dsDNA it # mT 37 51 £ Ff
F BB fil & 40 68 T L 98 0E S N R 5 | R 4 2 AT 4
AEH* L SLE #4245 P mLAL A AR [ E AR R A
SRR AR 55 S kA sl Ik R R Ak 22 ) O R AR 2
SLE B3 1% A 5 SO 1 it 2 pl 208 #i o 20 BE AR
R (NPSLE) &5 1 3 241 it , NPSLE Ry 520 SLE
R IVELOE YIS E S

AT K BAE ABCGL £ ik B ry CHO-K1 4
o 7E HC 21 .SY 240 SN 41, 40 g () i I B2 20 3
FAGHA B, B ABCG1 78 M [ i &b i v 7T 6
FEFEAEH X 575 ABCG1 K2 35 19 B W 4 g v 7-
KC Al 78-OHC JIH [ &b 7 98 /0, i P 48 Ak [ it T AR
W R BT T 45 R AE FE B B AT — 80 s TARLING
SEL L ABCGT % X B /1N B 3 ik ok B B Ak i 28
DX sl A BT e A B 45 N, B AN A R T G i, 4R R
ABCG1 AR 35 1 1l M P 4 Tk T e 3 AR o 32k 240 L 9
T, 3X A] RES2 LR BT 3h ks # 1 1k i A DG ML . 7E 22
AN Rl TR W 58 . ABCGL % 3 ik o A #8169 75
F 45 R A—80 H B G AR 58 & A
ABCGI & #3560 CHO-K1 4 i v, SLE 4 IH [# iz 4
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TR B, S 4h S SN AR [, SY ZH HH [# B Ah i
R B,

AW 5T 3T 2B ApoB I i CEC W#F5E ., £
B v % g B 1T 0 L R R R R S SR ke I A
FF A R TR 0 L X I 4T AR P R AN A R
AT REJE T R EEAE Y, SLE & RN 7E
i A 25 L i B K P 5 £ R D 4 B R R
B SLE # & 77759t HDLC ik & HDLC 1) 45 ¥4 A
YIS # . F 28 SLE MR FZER M K& TG.LDL,
W ARG 2% B i 28 11 BEL [ B ( VLDLC) /K S F1 ik HDLC 7K
S i B8 7K ST (4 3 v AT RE S SLE g3 IH R EE AR R
HmA —E M X Z . H HDLC 25 FZhhe b 0928 kst
SLE 8 35 JIF [& fs2 1 38 04 52 e K ML) 6 7 22 3 — 20 1
5%

A2 35 60 ABCG 7 I [ st S0 3 K 3 ik ok
1 b o BIF 5 25 R OR 58 4 — B 38 A AT IF 9T IE 5
PPARY 35 5 300% F R [ B 1 A1 5 3 %5 U1 AH G, mT
DI ABCG1 23k L3 . DT 30 61 3 7k 41 g i) 72
Ji» EL A B0 B bk ok B B A G £ T . — 00 PPARY 22
A GEALAY R AT BB AL ABCGL 4 H [ st 41 375 34 7%
V5 V00 VK 20 R T 1 i 5% 6 B PPARY 3@ i i 5 AB-
CG1 ik 3 5k 3% i dOR B e 40 e s . Wik,
KT ABCGI A3 9 IH [ 5 A1 i 14 42 78 ML BT 0 ik ks
R AL 2 HR R S 2 7 0 I 4 O &RE 5 & Y SLE %
1 B G328 1 5 5 HP 1) ) BE R A R PILhAR T 2 o — 2
FRIIR ABIE ST AT M I PR SLE 258 [ B S s M ot
M58 A IF9E = & AL R4 10 B e SE Rl RI2 B IR T
WA .
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