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[ ABSTRACT ] Aim To investigate the cholesterol efflux capacity( CEC) of plasma high-density lipoprotein ( HDL)
in coronary heart disease( CHD) patients with diabetes and its influencing factors. Methods 140 patients who were
diagnosed as CHD by coronary angiography had one or more artery lesion degree >50% . They were divided into two
groups: the CHD with diabetic mellitus( DM) group(n=70) and the CHD without DM group(n=70), patients without
CHD confirmed by coronary angiography was taken an controls(n=25). The capacity of HDL to induce cellular cholester-
ol efflux was determined by measuring the transfer of [*H] cholesterol from J774 macrophages to the medium containing the
ApoB-deleted plasma.  The levels of myeloperoxidase( MPO) and serum amyloid A protein (SAA) in plasma were meas-

ured to evaluate the level of oxidative stress and inflammation.  The correlation between CEC and the above indexes
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(MPO, SAA) was analyzed. Results

The cholesterol efflux capacity in CHD patients with diabetes was significantly

lower than that in CHD patients without diabetes ( P<0.05) ; The level of SAA was increased in CHD patients with diabetes

than that in CHD patients without diabetes, but the difference was not statistically significant (P>0.05).
SAA level in CHD patients with diabetes were negatively correlated with CEC (r=-0.260,P<0.05).

And plasma

Moreover, the

level of MPO in CHD patients with diabetes was not higher than that in CHD patients without diabetes, there was no corre-

lation between MPO and CEC in CHD patients with diabetes.

paired CEC compared with those without diabetes.

mal glucose metabolism in patients with CHD.

A S IR ST I v % B IR £ F1 (high
density lipoprotein , HDL) JIH [EBEAMi 68 71 ( cholesterol
efflux capacity , CEC) 207 ML AN BA B, FRATT 26
AUAIRE] HDL A8 — 2 BUrENR & H , A Rk
AN HDL R B &5 g 7 8016 8 F e A o
B R AR A AR o R IRES T A
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RAZME, bR HDL 458 #9728 Ak n] e 2CHAH [ e
SMNFIIRE R B AR AR 5T S G R 0 9 A I
WE IR 9 f8 5 19 8 i % Ak ) 8% ( myeloperoxidase,
MPO) L& FEMFEEE 1 A (serum amyloid A protein,
SAA) KIS M H S CEC BUAR T, TP IR R &
IR S5 S O S CEC 2B RS RTREALH .

1 #ERMTE

L1 HRMK

HN2017 41 A—2018 £ 3 A T A¥ %
ZERSARER I E TR Sk A A
FEH 140 BIAARAL, TRABMERETED
1 AR 20 kR 3k E =50% N 4 B oy R, R
TREEH2HAERM FEIHE R 6B
7 4L 70 7] B AR 0 41 70 A, S BURE BN B HL
2 7K 20 Bk 1 R0 5L By JF 0 O A BE RO B 25
BltE A B al, Hhtrk OQRrECNER, - E
N FFROEKRE QA MRS T ME . F R
fREM BB RERAR . TEMEHEERSE, K
HREGNTAFEERREZR2TFHMEL
AXRELEZRERES,
1.2 XBEWE

BREEAMENML B EORAS TR R & Ao,
HAEAFE =Bl R AR 8 s LS
9% — A M w2 H 3k = B8 (triglyceride, TG) | % JE [ B2
(total cholesterol, TC) | & % /& fg & & A2 [E B ( high
density lipoprotein cholesterol, HDLC) 1% % & g & &
B [ & (low density lipoprotein cholesterol , LDLC) | %,

Conclusion CHD patients with diabetes has more im-

Inflammation is a possible mechanism of CEC decline caused by abnor-

A8 % & Al (apolipoprotein Al, ApoAl) . # f5 % & B
(apolipoprotein B, ApoB) | fig & & a[ lipoprotein a,
Lp(a) ] % fg i $# ( fasting plasma glucose, FPG) | ##
1 21 & & ( glycosylated hemoglobin, HbAlc) %,
B B ., % Y% MK 36 ( enzyme-linked immunosorbent as-
say, ELISA) # | ifn % MPO ., SAA &K F, A SAA-
ELISA # & 24K 7l & 15 B % & Invitrogen A 7], A
MPO-ELISA # & 7 #r ik 7l & 1 B % B R&D 27,
1.3 HDL REEIEZSMR 88 S1E

1.3.1 ©hRHARERLE FREBEXEX
KA L, R 2 W B — 47 (EDTA-K, ) 1t
KL% 4°C 3000 v/min F 0 10 min & L E R E
T-80 C k4 W, 4 M T 30 min ¥ A AR M ok 48
B,

1.3.2 % ApoB ifn % 84 4] & BL Rl 4 £ L T
HRZ B 5 ApoB ty 4 & B IE W 17 4 & H L
R, Ehm¥dE ApoB El, ELEREELAH
HDL, B K % H.F 100 wL i 2 & Fm X 40 pL
20% K 7, Z B (LA 200 mmol/L,pH=7.4 B # &
BR 4% ok R ), £ IR B E 20 min, & H ApoB R
B ILIE 4 °C 10 000 r/min &0 30 min, B _E
W EEFEEAH HDL Bikr, B R LE AT
JEL ] B2 40O 2 5

1.3.3 felE &b fal R B ae
% J774 W B £ [E ATCC %0} JE , DMEM 3% 3% 5 W B
% [ Gibco N 8], [PH]ARIT 8y 2 B B W B + E B 48
HIRAE, HE2RA W E % E Sigma 27, ¥ 774
ML FY T 48 FUAR (4% 10° AN/ FLEEH) , A& 10%
Ji& 4 1% B DMEM 3% 5 S 9 AT R AN 35 55, 40 Jl ik e
Je B# 4 1 mCi/L H] AR 12 6 fE [ B 59 DMEM/
FAFA(DMEM 2 & 3 % 3£ +0.2% BSA) ¥ % 4, 3
#mN 5 mg/L # ACATi ( sandoz 58-035) [ 1t 8 B 8%
@th,i%% 24 h &,/ N 0.5 mmol/L # 8-Br-cAMP
%5 ABCAl k35,3 % 20 h, In A4 2.8% % 4
ApoB %X # 1 ¢ t DMEM/FAFA 3575 4 h, K &3
FR,BHEBOR EF, FRRF AT mol/L
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®1. ARANKOBELIR

Table 1. Baseline clinical characteristics of the study subjects

FEL TR XA (n=25) HaiFE R (n=70) FEOIR A IHERIF AL (n=70) P1E
B[ (%) ] 17(68.0) 54(77.1) 45(64.3) 0.241
s % 57.8+11.8 63.1£10.4 62.249.3 0.086
BMI/ (kg/m*) 24.3+8.0 25.2+4.8 24.1+7.8 0.599
W4 %/ mmHg 132.9+13.5 137.2x14.2 134.7+16.8 0.417
&5k K/ mmHg 77.3%11.9 80.2+10. 1 75.2+11.7 0.061
JEEFEL/ cm 94.1+8.7 94.7+10. 1 95.348.5 0.873
= IR/ LB (% ) ] 16(64.0) 45(64.3) 50(71.4) 0.621
R IMAE /[ B ( % ) ] 8(32.0) 26(37.1) 36(51.4) 0.120
MizEd/ [ (% ) ] 1(4.0) 6(8.6) 9(12.9) 0. 401
M KR/ [ (% ) ] 12(48.0) 35(50.0) 32(45.7) 0.879

2.2 #EEEREEREN

TE O 5 I R 2 S A s R b R AL I 4T
H A3 TR Al O 2 ook IR R (P<
0.01) ., AP AHECT FRLUTECo B3 e O 5 JF

BRI B TG AKSEFH 8 (P<0.05) , HDLC , ApoAl
I A B # TC (LDLC , ApoB /K-F-A T & &%,
HEFTEIEE L (P>0.05;3%2),

R2. ARNKEERGEREWL

Table 2. Change of parameters of glucose and lipid metabolism of the study subjects

£zt YRR (n=25) AR (n=70) T O A IR (n=70)
FPG/( mmol/L) 5.40(5.00,6.13) 5.40(4.90,5.80) 7.40(6.30,10.0)*
HbAlc/% 5.70(5.60,6.03) 5.80(5.50,6.10) 7.50(6.70,8.90) ™
HDLC/ ( mmol/L) 1.01(0.87,1.19) 0.99(0.90,1.10) 0.93(0.82,1.13)
LDLC/ ( mmol/L) 2.62+0. 80 2.28+0.70 2.45+0. 86

TC/ ( mmol/L) 4.37+0.91 3.86+0. 86 4.09+1.08

TG/ (mmol/L) 1.62(1.13,2.00) 1.28(0.87,1.70) 1.49(1.01,2.39)"
ApoAl/(g/L) 1.34(1.19,1.48) 1.28(1.13,1.40) 1.24(1.10,1.47)
ApoB/(g/L) 0.83+0.23 0.75+0.20 0.82:0.24
Lp(a)/(g/L) 0.10(0.04,0.22) 0.11(0.06,0.26) 0.09(0.04,0.19)

T ra S P<0.01, 5% EZH HL#E ;b i P<0. 05, ¢ S P<0.01, 5 BAaii5e Lo 4 e
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2.3 HDL BBEEEIMRAES

XA L, O AR 1Y CEC B B R#AIK
[(15.08% +3.77% ) It (18.78% +6.66% ), P <
0.01 ], 3 M3t Lo s 5 I 08 R i £ 3 5 B 4l e .U s
BAHE M CEC i — 2P FEAR[ (14.37% £4.08% ) L
(15.77% +3.37% ) ] , = 5H G it 5 L (P<0.01;
K1),
2.4 M3 MPO SAA K

5o U G I PRI R8T B B 5 R8I
HMPO K- X IR, 2 R A G FE X (P<
0.01) , {HIEECM 5 I W5 PRI A8 5 5 B 4l e O s £
H M2 MPO /K- 2253 oG 248 L (P>0.05) , i
VIR 1 R e BB 3 B PRl el O R LK SAA
B TR IR, 22 A g1t 27 3 L (P<0.01) ,
(B 5 O 45 T PR 205 B 40 5 00 i 2 22 [) Ifi 3%

SAA JKFZER TG (P>0.05;3% 3)
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Figure 1. Comparison of cholesterol efflux

capacity of the study subjects

R 3. HEIIKME MPO Fl SAA 7k F L%
Table 3. Comparison of plasma MPO and SAA levels of the study subjects

84T Kt HRZH (n=25) HAE LR (n=70) TN B R (n=70)
MPO/ ( pe/L) 14.24(12.79,17.96) 23.29(15.60,31.19)° 21.99(17.41,29.23)"
SAA/(mg/L) 8.17(3.95,21.79) 33.16(14.90,58.91)* 45.90(20.23,70.46)*

H:a b P<0.01, 55F IR HLE
2.5 BOREHERKESER MPO.SAA KT 5

CEC #X a4
TE TR A I R IG R T, Pearson AHIEH 47

30

R r=0.046
P>0.05
§ 20 - .
2 ':/a’:&"ii)./
Q : .‘o; .o..$ ’
10 — ”l o. ® e
0 | | | |
0.5 1.0 15 2.0 25
Ig(MPQO)

M s 3% MPO 7KSF-5 CEC ANAHZE (r=0. 046, P>
0.05) , M4 SAA /K5 CEC A% (r=-0. 260,
P<0.05;2),

40

r=—-0.260
y P=0.032
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Figure 2. Relationship between plasma MPO, SAA and CEC in patients with

coronary heart disease and diabetes mellitus
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AR S H RS T R 0 B HDL B sh kol
FEREALRE ) 2 MR, BEACH R 5 R A N O 0
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S 4 T WE PR R 1 MPO  SAA KIS
CEC WA, R R B I = 5 1 5 0o J8 3
CEC ZEL Ay m] REALH

ARWFFEEE I, O A B R R A Il 2R
SAA JK PR LIRS O FR A A TS I, AR 22 R
Geit2f i ARSI A TR R RS LK SAA 7K
V-5 CEC A, $E7R RAE BB 5l O A IF 4
PRI £ TIEL [ W A1 3 ) i W A 1 5 i R 26 L RAE
JEREAC IS B B AR SAA S —Fh 2 kA R
F A2 N BRI RAEAR S W 22—, & 2 40 1 1]
HDL & ¥ 1945 59, HDL FF 19 ApoAl 7E 2P
I B SAA BURY R RAEXT HDL #6417 1T
Y (R HDL R[5 BN RE T 5% AT 2 A
G, REAERFFE R B A 5 R AR i 2R
SAA /K2 TFE 0 SAA A B 4 HDL i
ApoAl , Bit7E HDL 48R 1 5t 4 27 28 1717 5 ) JHL . ] st
SNRRES T o IR AT ST RO A I PR
H CEC TR RS 5O S Tk 0o
SAA JKF-THE, B4 T HDL H A ApoAl 1 55
HDL R [ERESMR T AR Z 1 We e e diin , 76 2otk R IE
fF SAA 295 HDL ki & A & 17% ~87% ,
M4 SAA i if HDL & % 5 /) 50% i 77 1] 3 2L
HDL JIH [ BN A RE S T 20 AR 97 B oK B A%
I HDL rh SAA & 3, {H F AT A BF 58 A BE 1l 3K
SAA FK-ZE G T B A3 SRR 48 1) S0 48 E B i 2%
SAA 7K, I HDL H SAA & 5 (1928 4L 7 BE I A
ST A I R R B CEC FREAYJEA, Tsun
AU W PR R I T S SAA ] HDL
S5 RmE R B 28 1 R E K SZ K (scavenger re-
ceptor class B type 1 ,SR-B I )%5&, #him 84
SR-B | & 4% i IH [ B4 M 68 T Kae, DR L R AT 4
TR G IR IR B 4 ATP 454 &5t ia ik Al
( ATP-binding cassette Al ,ABCA1 ) I A2 ) AL T3] it A
VRBE I TRETTBE 5% SAA ] HDL 5 41 ff % i
) ABCAL 45 &4 55, 540, SAA ] DL i 41 il B
T 0 L 1 B R 2 % 905 1 df 1T 5 B HIDIL O [ e
HNRLRE S TR YR R eI 8 T i — A Y
5%

SR ORI 5 5 1 SE A RRAE , MPO 72
LRGSR T R EEAE ], MPO & IS 1R
R R A | R A0 R | 4 2 AN iy ) —

ML, Be AR BTSSR, B R i 42 |k
YERYS . HDL 507 (Y i 2 R | oK 2L R ok 2 2
MPO AL EMir 2 R, — ROV ER I LR A
TRAE1 20 HDL JH [ B A0 7R D E R AG 7, 55 4k
A SCHRARAE HDL S AL AT ER 0 7= A B D RE R 15 5 o)
ke BT AT B S B E 2 DI AR 5 Rk, 3.
738 3 A 1 2 MPO K- B 5 CEC 1756
R R AR BEAE 005 A R IR R CEC Bk
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He Lo A I % 3 1) MPO 7KF- 5 CEC ANH
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