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[Abstract] Objective To investigate the changes and clinical significance of cholesterol efflux pathway
mediated by scavenger receptor class B type [ (SR-B I )in patients with systemic lupus erythematosus.
Methods A total of 60 patients diagnosed with SLE who were hospitalized or out-patient in Qingdao Munici-
pal Hospital from January 2017 to October 2021 selected as the SLE group, 51 healthy people matched for
gender and age were selected as the control group. Clinical data were collected retrospectively. The recombi-
nant vector of SR-B T lentiviral RNA interference was constructed,and the correctly sequenced plasmids was
selected for virus packaging,the expression of SR-B [ was inhibited by infecting CHO cells with lentivirus.
Cholesterol efflux of CHO cells was induced by removing Apolipoprotein (Apo B)-containing high-density lip-
oprotein (HDL) plasma as cholesterol recipients. Cholesterol efflux rate was calculated to analyze the changes

of SR-B 1 receptor-mediated cholesterol efflux pathway in SLE patients. Results Compared with the control
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group,non-high density lipoprotein cholesterol (Non-HDL-C) , atherosclerotic index (AI) , plasma atheroscle-
rotic index (AIP), and lipoprotein binding index (LLCI) in the SLE group were significantly higher (P <<
0. 05). Compared with the SLE group without cardiovascular disease, triglycerides (TG), Al and LCI in the
SLE group with cardiovascular disease were significantly higher (P <C0. 05). Compared with CHO cells, the
cholesterol efflux rate of CHO cells inhibited expression by SR-B] (CHO/SR-B [ cells) was significantly in-
creased in each group,with statistical significance (P<C0. 05). Compared with the control group,the cholester-
ol efflux rate of CHO and CHO/SR-B | cells in the SLE group was significantly increased, the difference was
statistically significant (P <C0. 05). There was no significant difference in the cholesterol effluence rate of
CHO and CHO/SR-B T cells between the SLE group withe or without cardiovascular disease (P >>0. 05).
Conclusion The SR-B [ -mediated cholesterol efflux pathway has obvious changes in SLE patients. It may be

correlated with the high incidence of cardiovascular comorbidities in SLE patients.
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ARGV L BEIR ¥ (systemic lupus erythematosus,
SLE) & — 2 R G F 1912 Pk 3 B e 5 1k 2 AE P45
a5 2 200, H AT A3k R UL FE DA A 45 IR g RO i 4 R
W SLE ] ik sh bk s A 8 4k 14 % R L 50 i
A CRLFE 5680955 L Il 100 487 R0 A0 i 2l ke s ) 18 R RS: 38
A7 5P, Xt SLE 8 & O I 9 1Y 6 I A
B IEAT T, 40 2 ko R R Ak 09 T 1, 42 i 20 B
JIEL ] S A g o T el AR AR T BT O 4R R Y BTIR YT K
o M G ) s E A A PR AR . (D KGR
1 AN BN AR EL G () =R IR 46 &
32K A1 (ATP-binding cassette Al, ABCA1) & 4%
i MH [ P A0 8 0 O+ 22 23R 19 5 4% BE R 2R 1 Chigh-
density lipoprotein, HDL) ; (3) =B R IR 1 &5 & & %%
ik G1 (ATP-binding cassette G1, ABCG1) /& —4>
K ia ik, 77 B 5 R IR B S R A R AR BRI
A5 0 A EE AN E R AE 19 HDLY 5 () 338 R Z & B
25 | % (scavenger receptor class B type | ,SR-B )
5 HDL 456G Z 5 , I8 & s ) 3 2l 2 3w 9, A [ R
U2l 77 e MO T HDL S 4 i 3% 17 A 0[] st o 2 [+
i SR-B 1 A 5 i #4iy HDL 454 . & 84 3 . HDL
A% O JIEL 5 B A A 5 L[] 2 395 ) 2% 3 R0 S [
B E A R G EEERY . SRBT A1
JIFL [ o 6 i) 2 3 55 4 L P o I I A v R L R B 1R
NG E KT A S5 U A S, SR-BT BLgE
[if] Pt 306 ) % 3 1 46 26 {2 B Aif SR-B T 4 5 IH [ fE Sh
LAE SLE S5 H AR 1k 1 AN BB . AS I 5% 3 o Ao ) g
FEABER SLE B35 SR-B 1 A 5 9 JIH [# B 41 37 g 1 19
AL BRIV SR-B 1 A 5 A JIH [8 B A0 it i 72 7€ SLE &
A AR A Rl R 2 S BRIE TN T
1 BEREHZE
1.1 — &+
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HEHL 2017 4E 1 A & 2021 4F 10 AEHF BT
BBt i2 112 80 fE BE W 60 i SLE B & 1E N SLE

systemic lupus erythematosus; cholesterol efflux;atherosclerosis;scavenger receptor class

H, WARE: FF A 2019 4 BRI Pt KRR B (Eu-
ropean league against rheumatism, EULAR)™ &f 3
E X% 9% Ph 2 ( American college of rheumatology,
ACR) 1997 4E HE#21 SLE 2 WiknifE . HERR R i . R
Yy e s LA B e e S . SLE gl 8 11 fl,
249 B AR 16~83 % SR (35516) % 5 5 JF O IfiL
HPE I B FA 32 B, KGO L BN 28 ], ik
TBCIR]HA P 551 LA 0% TG 25 5 0 51 6 {glt B AR A A Sk X
MR o 5 22 ), 2 29 B, AR 23 ~67 %, 73
(36 =13) % . AW 5T I8 i 5 17 i 57 B8 B S B 2 5t
S E R TR S R R

1.1.2 RE LKA

A5 IR (5 [ FALCON 23 w)) . B iR £k % oy
WL 7R LB AR W BRH BRA 7D, Pourmycin (Hr [H
Solarbio 2~ #l) . 4 Mg 15 32 Hit (32 [ Corning Incorpo-
rated A FD , Jf 4= LT (LA 651 BI A w]) , TRIzol (5
Invitrogen 24 ) ,0. 1% DEPC Water (VL7 gl &A=
YIHARA R AD . cDNA 8 —8 & k7 & (H A&
TaKaRa 22 %)), One Step TB Green™ PrimeScript™
i 5 5% PCR (reverse transcription PCR, RT-PCR)Kit
I (SYBR Green. H7 TaKaRa 23 ) . JIH & B 50 7 4>
Bl & (BE B Abcam 23 7)), CHO 4i il (V75 2L &
ARG BRAFD L F12K 15 923 ([ Gibeo 2AHD)
SR-BIJE A 18 95 # RNA 4 38 3k 20 M4 44 2 2 28
e TR I 7 F V95 LA R AT BN m AL
1.2 7k
1.2.1 e RAFRRLEZ LB R &K S (apolipopro-
tein, Apo) B Az 3 49 4] &

SRAEZH F Ik, 2 Z W0 2 R —#F (EDTA
dipotassium salt, EDTA-K,) $1#E.4 °C.3 000 r/min
B0 10 min J5 BRI RAT T — 80 "CUkAE I ARl
R 30 min K5 bR A O UKFS F U

ZBR Apo B I m il & & A i R 2
FE 5 Apo B Y45 2 MR IF g 245 Gl H DUTE 5Bk i 3¢
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i Apo B, H EWE W EE &4 HDL, H K5 k.
100 pL ML AP MA 40 pl 20% B8 2 — B (L 200
mmol/L,pH =7.4 (W H RS B HD . = 5 # &
20 min, %A Apo B BB UTIE .4 C.1 000 r/min
B0 30 min, BB VE W, b 2B S HDL, B 4
14 1M 3 A il 48 B 25 5% Apo B9 1ML 3% 5 FH 7 JEL [ P
AL
1.2.2 ffgmz

SR bk, £ DL 5 AUS821 Al i 2% H- v
=g (triglyceride, TG) , & iH [E B% (total cholesterol,
TCO) | =% FF g 25 (1 H [§ B Chigh density lipoprotein
cholesterol, HDL-C) ik % £ 5 7 1 0 [& % (low den-
sity lipoprotein cholesterol, LDL-C), 4 HDL-C (non
high density lipoprotein cholesterol, Non HDL-C) =
TC— HDL-C"™, 3 Jjk 3 ¥ i 1k 45 %% Catherogenic in-
dex, AD) = (TC—HDL-C)/HDL-C"", 1t 3% £ 5l ik £
i 1k 38 X Catherogenic index of plasma, AIP) = log
(TG/HDL-C X 100), AIP>>0. 21 F/x B A % £ 3k
sl RE AL (1 E KURE L i B 1 45 A 15 B (lipoprotein
index, LCI) = TC X TG X LDL-C/
HDL-C',
1.2.3 SR-BI-shRNA %% & B KM L R 4 3

MG GenBank 5085 & A SR-B T 3 [H (4 7 41
WIS SR-BT shRNA B FES (I[85 -GAT
CGC GTC CAG AAC TTC AGC AAG ACT CGA
GTA TTG CTG AAG TTA TGG CGC TTT TTT-
33 :5'-AAT TAA AAA AGC GTC CAG AAC
TTC AGC AAG ACT CGA GTA TTG CTG AAG
TTC TGG ACG C-3"), RT-PCR ¥ #/=# 1 FV055
# Ak BamHI 1 EcoRI V] 5 #% 82 . 4k TOP10 K
[ FT B % 32 75 A Amp —+ - B 855 3% L Bk B 4 BH
BT R T 7K L AT RT-PCR %85 FII 3 A iF 52+ 2t

combine
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| A = 2 I G v ) TS o £ P
HEK2973T 4fi jfd , WL 52 & #1528 % % (GFP/RFP) 4 jfy
P4 5 o A A Y KR TR B T R L AR 1T R R
FER . W EE R 1< 10" 4~/mL 9 CHO 21 il 2 W%
P IR B AL 800 pL 4 ML W A1 200 pI. ENL S fiTA 6
FL A0 855 320 L 40 R O B A K S IR % e L T ENL
SHFIWHEMBELWE N 1X10° TU/mL, &
LA 20 pL 9% 3 TAEMW M 5 pg/mL ¥ Polybrene
R VB FEWRE T 37 CHI® 5% CO, B34 h 4k
LRGSR 24 hJE . B KT IR AL QRS SR 48 hL B R SR-
B Ml ik e CHO 40l (CHO/SR-B 1), H TJ5
1.2.4 2B Bk Foml 2t

50 pL BIFRICIF A 50 pl By - 145 22 vh i IR
S)E MR FRILINA 100 pL W& 16 h, £ 1
W, 200 pL B5 R ILTE VR MG IMA L B IEE 2
ho A 2.8% 2B Apo B BB F MG F 4 h, bk
T AR A AR, B 30 min S5 L R B
TR A DO ok BE L A B AN IR R = LW R
R B/ (CEVE R+ 2RI ORI X 100% .
1.3 %itsam

R SPSS24. 0 B4 AT 8Os 40 b7 . £F A E A 4
AR ETRLL o s Fan L ECRH ¢ BB AR A
E A TR R DL M (Q1.Q3) %m , LR Bk
FIRE 36 s THE00 R LIS B 5 1 4y R Row s AR A X
Kig5, LA P<<0.05 NESAGIF¥E L,
2 & g
2.1 TR EBHBEARBHIFILER

SLE 24 Non HDL-C, Al, AIP, LCI /K 3% F %} i#
4, 29053 L (P<<0.05), SLE &I &4
BRI E TG, AL LCI K-8 F SLE K A& IO 1 4
PR ERA G EE L (P<<0.05), W3k 1.2,

x1 SLE R #n 3 88 48 A5 1R 1 15 AR Lk 4%

Wi H SLE 4 (n=60) XL (n=51) X*/Z /¢ P
PR (V)] 6.975 0.008

5 11(18.33) 22(43.14)

e 49(81.67) 29(56. 86)
EIBIM(Q1.Q3) . % ] 41.5(31.0,54.3) 40.0(32.5,54.0) 0. 290 0.772
TG[M(Q1.Q3),mmol/L] 1.14(0.87,1.53) 1.03(0.78,1.32) —1.802 0.072
TC[M(Q1,Q3),mmol/L] 4.70(3.76,5.51) 4.44(4.03,4.90) —1.556 0.120
HDL-C[M(Q1.Q3),mmol/L] 1.18(0. 88,1, 45) 1.30(1.18,1.42) 1.462 0. 144
LDL-C[M(Q1,Q3) ,mmol/L] 2.76(2.20,3.23) 2.49(2.22,2.83) —2.026 0.082
Non HDL-C[M(Q1,Q3) ,mmol/L] 3.50(2.85,4.31) 3.02(2.64,3.54) —2.665 0.008
AILM(Q1,Q3)] 2.90(2.42,3.90) 2.25(1.99,2.74) —3.966 <<0. 001
AIP(z £5) 1.894:0. 19 2.0140. 28 2.777 0.001
LCILM (Q1,Q3)] 11.96(8.50,19. 35) 8.10(5.51,12.78) —3.228 0.001
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x2 SLEEH#EFXEH LN ERRKREERBREIBIRILER
g SLE & Jf 0 1 48 95 9 SLE & A 0 155 5 95 2 P
(n=32) (n=28)
PRI (%) ] 0.179 0.672
% 7(21.88) 4(14.29)
7 25(78.12) 24(85.71)
HER (T Es. %) 49.84+16. 49 37.46+13. 66 3.179 0. 002
TGLM(Q1.Q3) ,mmol/L] 1.19(1.00,1.93) 0.92(0. 81,1.28) —2.282 0.022
TC(z %s,mmol/L) 4.71£1.13 4,761, 29 —0.137 0. 891
HDL-C(x %s,mmol/L) 1.1340. 36 1.2940. 42 —1.572 0.122
LDL-CLM(Q1.,Q3) ,mmol/L] 3.02(2.15,3.24) 2.68(2.27.3.19) —0.482 0. 630
Non HDL-C(z %5, mmol/L) 3.5941.03 3.4741.00 0. 446 0. 658
AILM(Q1.Q3)] 3.28(2.59,4.18) 2.74(2.38,3.18) —2.000 0. 045
AIP(x £5) 2.0140. 28 1.094+0. 25 —2.549 0.110
LCILM (Q1.Q3)] 14.68(10. 28,28. 38) 10. 86(8.00,13.72) —2.223 0. 026
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5 CHO 4 kb3, 4 41 CHO/SR-B T 4l Jifg JH [#
Pt 1 3 S B B T i 25 A e i e L (P <<0. 05)
S5 BRZH L8 SLE 41 CHOL,CHO/SR-B | 41 Jifd fI5 [
Tt S i A6 B G T i L 25 A Ge it er (P <<0. 05)
SLE &5 KA 0 i 45 %% 8 3% CHOL.CHO/SR-
BT 4 f 0 [ B b a2 L 3, 22 /e R g ih 2 L (P >
0.05), W% 3,

3 AEEEEEEMRREER (£, %)
415 7 CHO 4 cHo/
SR-B 1 41 s
i 1 2 51 18.47+1.95 32.2741.05°
SLE 4 60 30.2474-2.97" 39.054-1.83"
SLE 4 10 ifiL 8 ¥ 9 32 27.75+1.63 38.0141.78"
SLE # 4 IO 15 5 28 32.7340.89  40.1041.05°

" P<C0. 05, 5[A4 CHO 40 b3 - P<<0. 05, 5% TR 4 He &

3 iF i

LI 5 ik ok R A Ak 2 SLE 59— AN ERAE. (B H i
AR 584 T fif SLE v fin i 3 ik ok #F 5 1608 11 43+
BLH ke ik 22 () AF 78 UE 3 2 B SLE 4 5 R AE 1 faf Pt
AL T AR P B I AR A L 3840 B Jhk BE AT i P JIE R R Y
B SLE B #H B RIAERE 5 MG 78 X R E 4,
W KRR 1 E G i A RS2 RN RS R
S PR S R it Ay JIE ] P AR 2R AT RE B N R O BB
O I A A AU

SR-B I i HDL A2k, H 3= 5 7 o g 2 v
P % ORI 1 W B S A 5 BEE BE e HDL N 20 B = 1]
WCa] 3t 3l o IE [ B 9 3 3l 7 a] B g 7 HDL M 40 i &
AT 9 JE [ B . SR-B 1 4 5 H [ 3396 1] % 42 1) 4R
AR - Ui 2 RH [ B 5 A A B BE 1 L 20 e e IE R

T ] J 35 e i s T IR T 4 L Pl 4 R R A
HDL #5231 i B-HDL. 3-HDL #k A Ifil % 75 59
Ji I i1 st s Pk 2 % il 0 4 T . HDL 3% 181 09 3iF 25 10
I W i A L 6] B2 7B O 3 2= HDL 59 4% .0 . Bt 25 IR [
P 2 W 22 L, HDL JB R & 2B M A8 JE i oo HDL, o-
HDL 1 % Apo C.E ¥ 8 2= FLEE ok S A% B2 i
FH P K HDL2, B & 16 3, HDL2 5 i 48
MR R SR-B 1 454, e £ HE I HDL Hh i IR [ i
Wi ZEFFRE A VE B R AR o IR R, 8 5 28 B R
B L SR-B 1 854, & B B R R, BFoE
S BRI 240 G A S AR X 4 A0 B L SR-B T 2 24 S AH [
R il 114) 6 5 1 1 B0, 224 200 i o7 g AH X 82 2 B, SR-B 1
FEA G E BN RS B A & B, & LDLR
FEDH R B, D 4 D SR-B 1 1 3% 3k 78 3h koo AR
T L L 300 o T 0 R B B 1 T B B BE B 1 3
JE IR % T BB & Y . EL-HADIDI %17 %
P SLE B &M EHT Apo AL A4t HDL B & & T %} I8
4. Apo Al J& HDL 55 iife 5 JIH [5 BE 25 G i 8006 07 84
78 SLE RAEHil 3 F . HDL %78 J 4 4¢ HDL(proin-
flammatory HDL, pro-HDL), pro-HDL 5 HDL i
o, R AR oy R A s B VE M FE R A T
Apo Al Fl PON F#AEN X AT i 55 SLE i 3% AR [ i
SMRE S FREMI L. KRB HFIEIESS, SLE B # AB-
CA1 Al ABCG1 4 5 JIH [ B 40 3t BE 71 32 21 K [6] 2 )
FE IR , AR [ B0 AR 1 R RS SLE B IR K )
Tk 343 B T A %) 8 EL A AR e DY BT SR-B
A% BH RSN 3 A AR 1L B AT IT

AW SR-B 1 & 2151 CHO 41 i £ hy A
AL, ENT CHO 4 |- SR-B T EL A7 2 457 45 BUIH &1
PR T R JIEL 1 1 0L ] 9 20 I B B 6 F 5% Apo B IS
JIEL [ A1 3 B 0 AT 5T, T I R i % M AR P T
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PE 45 B R 7E SLE 410, SR-B 1 45 4 iH [ 85 40 i
RN, AT A5 SLE B L7 b HDL 19 45+ A
TIRe & A4 A5 i AR 2 AL ¢, X S 7E R IR &
I AR S H 0 4 USRI SR-B T
7E mRNA T K B 3 18 580 6 18 41 01 o 4%
LA fess s BN b SR-B T 4 5 4 0[] 1 5 i 448
TR PG A B BT — S AERZMED
2 WA HDL-C /K 5 3l bk ok FF 6 1k 95 % 5 A1 56
SR-B 1 45 1) JIH [ B2 41 378 52 45 o (0 7 22 Fh sl 9 F LG IR
FE 25 R A 58 & — 30, HRiiF 98 & 3 HDL hr
T I FE O A BB B 1 B R L TR ROE 2R D i
EH AT HDL BRI AR 25 32 ) 52 i, £E
B R AR B ik oK RE BE AL T R A S O M A
A RORTEE N HDL Y 5 HE A4 728 1k 1 75 5 ik —
H BT HAES: . UDEA %V B 5E & B, i ik SR-
B1 MY N Apo B /N EUFE =1 BB IK B 5 & A2 N8 i i
S FIEE T A SR-B 1 RiEM/NE $ER T # ik SR-
B 1 B} G FR  HDL 7K 1 R K AR 1 G 2k 4 35 R [ fis
300 [ B 5 o R v BE [ R A R T B L SR-B T #E
BILAAR P38 24 1) 7K P A R 2 415 1R 1 52 20 3 1) - iR 2
RONDA ™ fifi fj] BLT-1 ) H SR-B [ 3k, 45 %
W% SLE i SR-B T 5 A9 RH [ B2 40 37 48 fee e ot B
2 SN A R B, 5 28 XU 56 T R ZH A Bb g LA [
MR B, APFSE SR BoR SR-B T Mkl ik
J& »SLE 41 SLE K& IO L5 $59% B & fil SLE & 9
O XL A5 5 B A ) IR ] e A O 359 B S 3, 5 1 AR
FELE R FLAR — 5, fE SLE K4 IO 14 %% Ml SLE
B 350 LA B LL A SR-B T A5 Y AH [ 5 41 37 78
CHO 4iffi#1 CHO/SR-B | ZHfs KW .2 5. B 4b.
SLE % 5% ABEH e B A 3000 B 8 A9 42 1F 3l ik
ok A B AL Ml 0T B AR A, R B & TCLULDL-CL TG,
Apo B FIfik HDL-C™, A#F5¢ik % B SLE B &
Non HDL-C, AT, ATP ., LCT 2550 .0 I 45 < 9 19 XU
TR AR5 R T R T B4, U B SLE B3 IR 2 AL & 4
By e RS A5 TR Z T 2 2 3l Jok o A R Ak 2E R K 1 m
HR Ok K A0 A R KUK . T SLE o A
16 7 3 FEURR B ) 5 95 16 st AT B O 2 0 1 A =R R Y
Y e

25 LT L SR-B T 7 JIH [ B AR 35 A0 BT ol ik ok A A
iR EZCEEWER B THRRELE & A
Bl H g o i R 2R IR A ST, SR-B 1 Al B
BRI B ik e B B b AR B 0 I A O & E R
SLE 555995 1 80 80 A5, LA B b e #5 m VE F I FE 4y
THIL I 35 75 L 1 — 25 B AIF 5 K AIE 2, AT O o0 15
FFAE 5 A 0 5 B At L A 1 L A4 4l 0 S 56 St
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