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[ ABSTRACT ] Aim To evaluate the correlation between the low-density lipoprotein subfractions detected by the Li-
poprint method and the degree of coronary artery disease. Methods 139 patients with coronary heart disease were ret-
rospectively analyzed, all patients undergo the quantitative analysis of low-density lipoprotein subfractions with Lipoprint
systerm, coronary angiography, calculation of diseased vessel count and Gensini score, comparison of the clinical character-
istics and lipoprotein subfractions of patients between three-vessel disease group and simple disease group as well as high
scores in Gensini scores and low scores.  Logistic regression was used to evaluate the correlation between low density lipo-
protein subfractions and the severity of coronary lesions. Results Compared with the simple lesion group, the concen-
tration oflowdensity lipoprotein( LDL3) , small and dense low-density lipoprotein ( sdLDL) , and sdLDL percentage in the
three-vessel disease group increased ( P<0.05), and the concentration percentage of LDLI ~2 decreased ( P<0.05).
The proportion of hypertension and diabetes in the three-vessel disease group was high (P<0.05). Logistic regression a-
nalysis showed that hypertension, diabetes, hemoglobin Alc(HbAlc), LDL3, sdLDL and the concentration percentages of
sdLDL were positively correlated with three-vessel disease, and the concentration percentage of LDL1 ~2 was negatively
correlated with three-vessel disease. ~ Compared with the Gensini Score (GS) low group, very low density lipoprotein
(VLDL), total cholesteral (TC), non high denseity lipoprotein ( nonHDL) , triglyceride (TG), LDL3, LDI4, LDL6,
sdLDL, and the concentration percentage of sdLDL increased in GS high group (P <0.05), and the concentration
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percentage of LDLI ~2 decreased ( P<0.05).

Logistic regression analysis showed that hypertension, HbAlc, LDL6,

LDL7, sdLDL and the concentration percentages of sdLDL were positively correlated with GS, and the concentration per-

centage of LDLI ~2 was negatively correlated with Gensini score.

age of sdLDL was positively correlated with the degree of coronary artery disease.

Conclusion sdLDL and the concentration percent-

The concentration percentage of LDL1 ~

2 was negatively correlated with the degree of coronary artery disease.
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W HLA A 4 T K Fl ARCHITECT ¢16000 4>
H 3 & b A & 48 (Abbott, USA) , fig & & T 4 2%
Ayl & A Lipoprint Systerm ( Quantimetrix, USA) , Li-
poprint Systerm 3 3 % [ R 7 M Bt 1% 5 ik B ik 7 %
REFEARELAN BT S D ELMEEA
T4 %, 3 3t Lipoware 2 A 2% 1 71 3t 1K % & g &
B FHZEREEMEEEERANENTAL
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L2 ~8 CHR7F, £ Lipoprint System £, 13 %] &
1% %5 £ s & A (very low density lipoprotein, VLDL) |
F 8] % E fF & A (intermediate density lipoprotein,
IDLC . IDLB . IDLA ) XX % J& fls & & I 41 % (LDL1 ~
LDL7), & LDLI . LDI2 H KWK B E I E G,
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TEAHSE ORI FE AR 82 1 LDLL ~ 2 ¥R EE A 3
o5 =3 A AR ARG, T LDLL ~2 5 =321l
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Table 1. Comparison of clinical features and lipoprotein
subfractions between the three-vessel disease group and the
simple disease group

W H fai A =W
(n=96) (n=43)

BYEFI(% ) ] 50(52.1) 30(69.8)  0.064
TR () 63.73%£9.59  67.05+11.89 0.083
LR (% ) ] 56(58.3) 36(83.7)  0.004
PERIE B (%) ] 22(22.9) 19(44.2)  0.015
WAL B (% ) ] 33(34.4) 14(32.6)  1.000
BMI(kg/m?) 24.72+4.80  25.48+2.53 0.494
HbAlc(% ) 6.43+1.38 7.12%1.55 0.012
UA(mmol/L) 357.6=111.3  468.8x151.3 0.091
1 A&

VLDL( mg/dL) 29.62+11.84  30.68+13.82 0.677
IDLC( mg/dL) 9.49+6.78 10. 18+8.57 0. 648
IDLB( mg/dL) 9.70+6.09 9.05%5.00 0.580
IDLA (mg/dL) 9.80+7. 15 8.39£5.09 0.289
LDLI ( mg/dL) 17.56+9.48  15.74+10.13 0.308
LDI2(mg/dL) 17.07+8.73  17.74%9.09 0.680
LDL3 (mg/dL) 9.49+5.69 12.81+8.68 0.008
LDI4 ( mg/dL) 4.59+5.18 5.93x5.29 0. 165
LDIL5 (mg/dL) 1.40+3.13 1.70+2.45 0.577
LDL6 ( mg/dL) 0.34+1.28 0.28+0.73 0.758
LDL7 ( mg/dL) 0.36x1.42 0.47£1.51 0.707
sdLDL( mg/dL) 16.19+12.31  21.19+13.45 0.033
sdLDL/LDL(% )  30.88+21.03  38.74%18.25 0.036
LDL1 ~2(mg/dL) 34.64+16.51  33.49+18.07 0.714
IDL1 ~2/IDL(%) 69.12+21.03  61.26+18.25 0.036
HDL(mg/dL) 35.58+13.45 37.28x16.00 0.554
TC( mmol/L) 3.800. 89 3.91£1.07 0.516
LDL( mmol/L) 2.0420. 67 2.1320.74 0.521
nonHDL(mmol/L)  2.810.78 2.90£0.92  0.305
Gensini 4 18.54+26.10  51.89+26.51 0.000

R2. ZZMERT Logistic B35

Table 2. Logistic regression analysis of three-vessel disease

B(RIH ARifE

K% ) R P OR 95% CI
ENSE )
o I 1.301 0.462 0.005 3.673 1.485 ~9.086
RS 0.979 0.391 0.012 2.663 1.236 ~5.736
HbAlc 0.306 0.129 0.017 1.359 1.055 ~1.749
LDL3 0.069 0.028 0.012 1.072 1.015 ~1.132
sdLDL, 0.030 0.014 0.037 1.030 1.002 ~1.060
sdLDL/LDL  1.911 0.923 0.038 6.758 1.106 ~41.272
LDL1 ~2/LDL -1.911 0.923 0.038 0. 148 0.024 ~0. 904
ZHZE T
LDL3 0.069 0.193 0.012 1.072 1.015 ~1.654

2.3  A[E Gensini ¥E43 2R 8] Il FREFME K R E B T B
A EL &%

R BE G B (1 MO BUAE AN [R] GS 0 [A) 77 22
5 Bfi% GS #hn, LDL3 \LDIA .LDL6 . sdLDL  sdLDL
W43 T (P<0.05) M LDL1 ~2 ¥
3R (P<0.05) , 1 LDL1 ~2 P& 58 it
Z5(P>0.05), Bz GS #40, VLDL  TC .nonHDL |
TG /KT (P<0.05) (£ 3)
2.4 GS¥EDH] Logistic B Y3447

VA Gensini PF434E R RAE B, B35 I R BRRAIE
MR 4 T A% % B i 2 W RS [ AR AT 2tk
Logistic 43 AT, 45 % 2 /&, LDL6. LDL7. sdLDL,
sdLDL ¥ FE H 43 b5 GS IEAHC, 412 LDL1 ~2
WREEE S GS PFAr 2 HARDE 1 LDLL ~2 5 GS
JCH &M, 55 4h i R HbAle B 5 5% 0 R
(coronary heart disease, CHD) /™5 2 B 5 1F A ¢,
FEVREE T IR 525 A A G PRAFE J5 , 2 R [
53 MT 7R sdLDL/LDL ¥ B2 A 43 L2 s AR 3l ki 22
FEEE IS FERE N 2R (£ 4) .

3 i i

R RN E A S O SR V) B TR
PR NG E R sdLDL 5% B B2 % g4 M
G A SN SEE o 1) 2 DR , B3 i 245 49 s ok [
% sdLDL 7K K% sdLDL/LDL HAE R 0o 1 % A
R0 H T AE TR 2 M I E TR B0 (density
gradient ultracentrifugation, DGUC) 4 IE4R ( nuclear
magnetic resonance, NMR) B AR RS RE BE i H UK
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*3. A GS ¥ HBEIRKFHEREEATRALE
Table 3. Comparison of clinical features and lipoprotein sub-

fractions according to Gensini scores

5 o ey
FHELH1(% ) ] 13(72.2) 67(55.4)  0.209
FRE(R) 64.94£10.88  64.73+10.40 0.935
IR BI(% ) ] 15(83.3) 77(63.6)  0.119
WEPRIEL (% ) ] 7(38.9) 34(28.1)  0.408
WA B (% ) ] 6(33.3) 41(33.9)  1.000
BMI (kg/m?) 25.41%3.55  24.87+4.39 0.729
HbAlc(% ) 7.13£1.57 6.58+1.44 0. 164
UA(mmol/L) 612.5+251.2  359.2+106.9 0.005
I hg
VLDL(mg/dL) 39.53£10.16  28.45+12.23 0. 001
IDLC( mg/dL) 10.67+10.52  9.59+6.87  0.604
IDLB( mg/dL) 10.73+5.78 9.26£5.70  0.357
IDLA (mg/dL) 9.33+4.27 9.29+6.83  0.983
LDLI ( mg/dL) 15.39+10.93  17.24%9.51 0.452
LDL2( mg/dL) 17.72+11.38  17.21+8.42 0.821
LDL3(mg/dL) 13.78+9. 60 10.03+6.31  0.031
LDLA( mg/dL) 7.56+5.33 4.65+5.13  0.026
LDL5( mg/dL) 2.17£2.66 1.39£2.96  0.295
LDL6( mg/dL) 0.831.65 0.25+1.02  0.041
LDL7( mg/dL) 1.00+2.22 0.30+1.28  0.057
sdLDL( mg/dL) 25.33+14.80  16.60+12.18 0.007
sdLDL/LDL(%)  45.69+18.84  31.47+20.13 0.006
LDLI ~2(mg/dL)  33.11%21.54  34.45%16.27 0.755
IDL1 ~2/IDL(%) 54.31x18.84  68.53+20.13 0. 006
HDL( mg/dL) 38.13+13.55  35.88+14.51 0.573
TC( mmol/L) 4.27£1.13 3.77+0.90 0.038
LDL( mmol/L) 2.30+0. 77 2.04+0.68 0.132
nonHDL(mmol/L)  3.39x1.03 2.79+0.78  0.007
TG ( mmol/L) 2.87+1.67 2.06+1.43  0.031

( non-denaturing gradient gel electrophoresis, GGE ) %
Z2 IR HE IR 2 1 S ARSI 7 92, AN RIS 0 07 9 %
LDL WAV 53 26t AN [F] S BOH I 050 45 RAFAE 22
SR A AT LDL W {EDR 42 5% LDL 3IE
A AT | LDL OB Fr) 26 X8 1L 2% 9 J32 X6 952 95 XL
RTAG AR YT H bR B R R R S Li-
poprint system & — 715 43 9 5 P 95 T 26 1 FL Dk 1Y)

A RSN 5 vk , T IDL UKL 407324 IDLC \IDLB |
IDLA, LDL FUKi46 5324 LDLL ~7 WA A HF5E o

R 4. BRIFPKFZTIEE GS iE9H Logistic B)3 547

Table 4. Logistic regression analysis of Gensini scores

S B iR B PME 95% CI
EASE i
o 1 11.971 5.369 0.187 0.027 1.355~22.588
HbAlc 4.806 1.721 0.239 0.006 1.401 ~8.211
LDL6 4,788 2.245 0.179 0.035 0.345~9.227
LDL7 3.755 1.763 0.179 0.035 0.268 ~7.243
sdLDL 0.408 0.199 0.172 0.042 0.014 ~0. 801
sdLDL/LDL ~ 32.407 12.367 0.218 0.010 7.952 ~56.863
LDLI ~2/LDL -32.407 12.367 -0.218 0.010 -56.863 ~ ~7.952
ZHE T
sdLDL/LDL  32.407 12.367 0.218 0.010 7.952 ~56.863

LDL1 ~2/LDL -32.407 12.367 -0.218 0.010 -56.863 ~-7.952

LDL3 ~7 %15 55 gy ik ok il Ak O R % D), AR W
FHCHTIFS M % #L LDL3 | LDIA  sdLDL 4y #53h fik N
I - e BT 118 e S T PR 2, XoF 0 ok o A 1 Ak A
WA R LDL R 5 SR 0 ko 28 T B %
RIIEER

3 3o 00 A5 A SRS TR A A% LIS S5 2R
7N 300 AR AR % B RR & WP R LDL3 | sdLDL,
sdLDL ¥ B/ 43 LU B S v F 1T i AR 41, O HoaE ot
[A109 437 % 8 LDL3 \sdLDL sdLDL ¥k B A 43 tb 5 =
SIS 5 B 2 TE AR OG5 A GBI 5 45 R A —
3 LDL3 VE R sdLDL H v B B 5 i I 8 vk
JE A T 5 e bR B0 ok e A A e ) R P At I e OE A
R BAEABIFERT R LB, B LDL 37 AU UKL B2 1Y)
FhE 5 CHD 28 A2 BEAH SC A1, A — S i o8 & B
LDL 7 R R50k7 it DL e W (BB A% 9 R/l 5 CHD
AR FEE AR 2G50 i R TS R AT ik
AR T O A R RS 1) %ok B 00T LA DA TR 2 /) kL
LDL WA 5 5B R SRR AR OC &R o B LDL WA AR,
F 534 R 30 e AR B ok ot 5 s 70 A 5 1 e TR R
IS A 50 A BH A A DG

WA B Bk Gensini PE43 193 FL AT &
P, Gensini 54341 LDL3 \LDL4 .LDL6 .sdLDL sdLDL
W BEE 43 LU 55 T Gensini K434, 3 HLd A [ 19
43H7 % P LDL6 \LDL7 sdLDL sdLDL Y& ¥ /43 1t 5
Gensini PF43 5 IEAH & , 3 5 38 5 e bk 2h ik it 4895 2%
SCEGT XS LSS R AR UE . BT Gensini P43 X}
SEEAR N o A8 R PEA B 44k, 7T LA F LDL W54
LDL3 \LDIA LDL6 i &/ Nk (912 B2 i 2 vk J32
(T 5 5 968 0 s ™ AR B A UT A 56, sdLDL K
sdLDL Y& & 5 43 FU U AT LA G 4 52 17 7600 118 7
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FREE RIS AA 9 & B K B9 B i 2 11 LDLL
~2 WA L5 Gensini FH43 5 4 6, B &
LDL1 ~2 ¥RBEXT LEAEPRA (B R Wt it24 25 5, it
Gensini PSR 432 IR HL A, AR BIF 58 34 & B0 HAAth
— L8 HE 11 VLDL , TC .nonHDL TG 7 M £H [&] 77 7F
25 H & Logistic B IH4 13K B EflsS
Gensini P43 22 [A] i 2 M AH DG 1, v] DL, A Bb 3k 26
IR H /3254645, LDL WAL & 7 5 7600 95 ™
TR A AR DG, AT LA Sy e bR s ik e A A
FISE L T 845, B LDL MRSk | B 5E4T58% %
Gensini P45 = IfiL & , HbAic 55 f& F5 2 A7 — 22+
Kbk,

B2, A0 E R A I RS 4 RS I, Lipoprint
system 73K A sdLDL K sdLDL ¥ 4 e 576
ARSI E 28 T2 BE TE A 56, %o T 0o 8 7™ PR A 4
FOTRIN AR, T CURE LDLL ~ 2 9 B 7 43 bb 5 ik
SRR AR FERE A OG . TRl B A0 J2— 4>
INEEAEE  AEAE LR AN 2 . (1) FEAR R T 4y
Mrif e R 248 £, X G RUief — 2 52, 1)
R A B e — RS, (2) BT ANFAE
W4 SRR A e R B e AR A A 22 0], AR AR K fig
YEpE— BAK M1, (3)LDLL ~7 Hh eI ig 55 14 0
T 55 56 R 3 ko A R B 1 % U0 6 R AT R E— 26
BIE, (4) ARWF5E HO2— AR A oY, J5 2k gk
SR TSR 5% B iR A 1 8D 5 etk 3 o AR R
JEZ B Sh A AR
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