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HE. BW HODNmE IS IS8 A IR (sd-LDL-C ) K I7E 4% 05 1L 28 G G [T O
2RBEPRA (T2DM) | & IR FIAEAE] A . ik BRI alm R B S0f] . HaiT2DM 904 |
IR AE 8 1100 S el 0o 120051, LIRS Ad B 1042 V5 R IE# W A . AT X2 0 (Glu) | %%
REFAL (apo A1) | #JEEHB (apo B) . #ISEME (apo E) | BHEREE (TC) |, =HHM (TG) |
LR (Hey ) . @ IR E A AR (HDL-C ) . (K% IR & A M EE: (LDL-C) . sd-LDL-C. %
HISpearmantfl S AT I sd-LDL-C 5 HAMFE bR AGAE G, S55R SIER XTI AL, &l Edlapo B, TC.
Glu, sd-LDL-C/K-HA S THE (P<0.05) 5 WFESELITG . Hey/K M ETHE (P<0.05) , apo Al. apo B, apo
E. LDL-C/K VW WM (P<0.05) 5 T2DMZITC. Glu, TG. Hey. sd-LDL-C/KF-H 5 TH (P<0.05) , apo
AVKFEIH RS (P<0.05) 3 SEORATC. Glu, TG, Hey/K BT (P<0.05) , apo A1ZK B &K
(P<0.05) . fETECHRALH, sd-LDL-Capo Al apo B, apo E. TCHILDL-CEIEAHE (#5537 50.372.
0.316. 0.248, 0.718., 0.316, P<0.05) , SHDL-CEHAHX (r=-0.218, P<0.05) . 7ET2DMZH', sd-LDL-C
Ljapo Al. apo B, apo E. TC. TGHILDL-CEIEAHX (AH4r51240.243. 0.779. 0.416. 0.616. 0.614
0.678, P<0.05) . 7ERIMJEL S, sd-LDL-CHTC, TGHLDL-CEIFA X (#EH435140.623. 0.756, 0.699,
P<0.05) , HHDL-CEMAFAX (r=-0.355, P<0.05) . 7EMGFEFELLH, sd-LDL-CHapo Al. apo E. TGEIE
FHOE (rfEA3510.398 . 0.117, 0.271, P<0.05) . #5i€  T2DM A& I8 1ML 3% sd-LDL-C/KF-THi . sd-
LDL-CTECo i i3 2R GeAH R P — 2 8
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Role of small and dense low-density lipoprotein cholesterol in cardiovascular and cerebrovascular
diseases WANG Shengkui, ZHOU Jun. (Department of Clinical Laboratory, Shanghai Huangpu District
Traditional Chinese Medicine and Western Medicine Hospital, Shanghai 200010, China)

Abstract: Objective To investigate the role of small and dense low-density lipoprotein cholesterol ( sd-
LDL-C) in 4 kinds of cardiovascular and cerebrovascular diseases [coronary heart disease, type 2 diabetes mellitus

(T2DM ) , hypertension and cerebral stroke]. Methods A total of 50 patients with hypertension, 90 patients
with T2DM, 129 patients with coronary heart disease and 110 patients with cerebral stroke were enrolled as disease
group. Totally, 104 healthy subjects were enrolled as healthy control group. The levels of blood glucose ( Glu) ,
apolipoprotein A1 (apo Al) , apolipoprotein B (apo B) , apolipoprotein E (apo E) , total cholesterol

(TC) , triglyceride (TG ) , homocysteine ( Hcy ) , high-density lipoprotein cholesterol (HDL-C) , low-
density lipoprotein cholesterol (LDL-C) and sd-LDL-C were determined in disease and control groups. The
relationship was evaluated by Spearman correlation analysis. Results The apo B, TC, Glu and sd-LDL-C levels
in hypertension group were higher than those in control group ( P<0.05) . The TG and Hcy levels in cerebral stroke
group were higher than those in control group (P<0.05) , and the apo Al, apo B, apo E and LDL-C levels
were lower ( P<0.05) . The TC, Glu, TG, Hcy and sd-LDL-C levels in T2DM group were higher than those
in control group (P<0.05) , and the apo Al level was lower (P<0.05) . The TC, Glu, TG and Hcy levels of
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coronary heart disease group were higher than those in control group (P<0.05) , and the apo Al level was lower
than that in control group (P<0.05) . The sd-LDL-C level in coronary heart disease group was positively correlated
with apo Al, apo B, apo E, TC and LDL-C (r=0.372, 0.316, 0.248, 0.718 and 0.316, P<0.05) , and it
was negatively correlated with HDL-C (=-0.218, P<0.05) . The sd-LDL-C level in T2DM group was positively
correlated with apo A1, apo B, apo E, TC, TG and LDL-C (7=0.243, 0.779, 0.416, 0.616, 0.614 and 0.678,
P<0.05) . The sd-LDL-C level in hypertension group was positively correlated with TC, TG and LDL-C ( =0.623,
0.756 and 0.699, P<0.05) , and it was negatively correlated with HDL-C (7=-0.355, P<0.05) . The sd-LDL-C
level in cerebral stroke group was positively correlated with apo A1, apo E and TG (7=0.398, 0.117 and 0.271,

P<0.05) . Conclusions Sd-LDL-C levels in T2DM and hypertension groups are increased, and the level of sd-

LDL-C plays a role in cardiovascular and cerebrovascular diseases.

Key words: Small and dense low-density lipoprotein cholesterol; Blood lipid; Cardiovascular and

cerebrovascular diseases

/N AR BE AR 2 (small and dense low-
density lipoprotein, sd-LDL ) J&—Fikii/)s
WIEHT1.06 g/mLIIRE WKL, A BFIT4E R
R, SEGMIENH L, sd-LDLEA H iR
(02 2 LAE° PN B AR B 0 . LA LAk RN 5
BNEIMAER G WRAFER, SR kR
DBUR . SR B IkZE A 4E (acute coronary
syndrome, ACS) Kbk [hkopk 7 4 B 25 A
SR INTT B I R 2 (1 AR B (small and
dense low-density lipoprotein cholesterol, sd-
LDL-C ) 7K it T sd-LDLFRI K-, AHF5E
PGSR0 iR L8 R GEAH IR [ O . 228
BEPRIR (type 2 diabetes mellitus, T2DM ) | /&
ML R AESE] & sd-LDL-CK V- (38 4k, T fif
HAE R L 2R GEAH DCHE Hh A e R S o
1 #RETE
1.1 W4

PEH20164E2 A—20174E4 H 11 7 #9H [X.
TP BE 25 BE B MR B B R Il R 501
Hh 28, w220, 4 (73.62£11.77)
%, WibrifES B A DA 4121 (World Health
Organization, WHO ) FIEPRE il 542> (the
International Society of Hypertension, ISH)
RAT Y A2 Wi bR o s IR SR B 11041,
Hrh sl 526, 4k (76.29+15.76 )
%, B2k e, 1SR AL T 2 3 R iR
G AL ; PAIT2DMBRE ], HAH 55
Bl 3561, ik (75.49+10.82) %, B
PRAES IEWHO 19994F (0 IR 12 Wibrife s
OB E 12901, JHh 6o, 6o, Fik

(77.26£13.14) %, L2WifF 520074 3K F L
IR 27 2 R0 5 L I 2% 25 R AT 1Y ek U s 12 Wb
. A BEN . BIIREY IR, JoH A ™
ar BTPEPE , HEBR 1 F R AR 2 245 W sl il 4 2 vk
REHRE N R IR R Z AR U . IR
9 T B X P R 25 R B ARG {104
PAENIER X IR, A H 534 0 @514, 4
% (75.00+13.20) %o HAER . Ml 2R
TGt L (P>0.05) .
1.2 J5ik

KETA XG2S MES hi I F KIS mL,
1 509xg@.0>5 min, ZFESILA, 762 hIN5EK
FHOCT H Kz . #5811 (apolipoprotein,
apo) Al. apo Bifif|lg H i B A YR A
FRAF], apo E. EAHMEEE (total cholesterol,
TC) . =Bt HH (triglyceride, TG) . [AFI
&R (homocysteine, Hcy) i34 B 7
BBt VAR B AR A ), S R
H [ ( high-density lipoprotein cholesterol,
HDL-C) . X% EIRE A EEE (low-density
lipoprotein cholesterol, LDL-C ) i F g7k
MAYRHEA R T, sd-LDL-CIAF [ 4t
JUBRAEF AR A BRAF], 1#E (glucose,
Glu) X5 [ 35 [ Beckman-Coulter/A ] . il
{5 A UniCel DxC 8004 H AL/ HT X ( 5&H
Beckman-Coulter/A ] )
1.3 Gtk

KHISPSS 22,08 AT Gt 0. IEZSTE
6 562K FH A 57 A A K olmogorov-SmironvAis . &2
IESA AR ixts 3R, 222 ] AR e
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K A BRI T 250, PP ELECR
g . RARIES A R EHRE AR g (M) [
SMIEL (Pys ~ Pys) 137w, 4L LR FiMann-
Whitney Ui, THECRRILIRFRR, AR R
FH K6 . R Spearmantl &3 M EA 4546 b ]
AR, LAP<0.0S N ZERAGIFE X,
2 R
2.1 R, FESELAl . T2DMAL . LR
15 TEH 0 B2 A5 TR AR A b
SIEw X R b, @i Edapo B, TC,
Glu, sd-LDL-C/K BT (P<0.05) , H

A dg by 22 5 LGt 2 X (P>0.05) ;
HHESEZHTG . Hey /K- VB Thm (P<0.05)
apo Al. apo B. apo E. LDL-C/K-B i} F&AK
(P<0.05) , HAbAIFE R 2 F LG #E L
(P>0.05) ; T2DMATC., Glu, TG, Hcy. sd-
LDL-C/KF-HH TR (P<0.05) , apo A1/KF-H
WREML (P<0.05) , HAWK TSV 22 7 5112
B (P>0.05) 5 R4ITC, Glu, TG, Hey
K BT (P<0.05) , apo ALZK VB G IEAR
(P<0.05) , HAb&IFEIR2E 5 IEG0 22 X
(P>0.05) .

®1 SIEA. KERH. T2DMA . BORASEENRAZTIEIR LR

5 BIEC apoAl (g/L) apoB (gL) apoE (mg/L) TC (mmolL ) TG (mmol/L ) HDL-C ( mmol/L)
BIEL4 50 1.2440.27 1.012£0.27" 46 (36~51) "  4.55£0.43"  1.08 (0.69 ~1.44) 1.31+0.34
RESEZE 110 1.04£0.23"°  0.842021° 39 (30~45)"  4.42+0.83  1.46 (0.93~1.68)" 1.28+0.39
T2DM#H 90  1.15+0.25" 092027 41 (35~46) 4.65£1.06° 150 (1.13~2.26) " 1.34+0.37
SO 129 1.15£0.257  0.92£028 41 (32~45) 4651260 1.50 (0.86~1.61)" 1.34+0.33
IERATREZE 104 1.2240.25 0.93£0.21 46 (25~57) 438041  1.03 (0.25~1.78) 1.30+0.34

25 LDL-C ( mmol/L ) sd-LDL-C ( mmol/L ) Glu (mmol/L ) Hey (mol/L)
fe IR 2.63 (2.39~2.96) 0.69 (0.46~1.17) " 7.14 (5.40~7.85) " 152 (103 ~16.3)
MR FELH 2.10 (2.02~2.96) " 0.52 (036 ~0.84) 6.11 (5.00 ~6.83) 188 (12.5~24.1) "
T2DM# 2.73 (230 ~3.46 ) 0.58 (0.38~1.09) ° 6.77 (6.25~10.71) " 17.1 (10.6~159) °
pER N o 273 (1.87~3.51) 0.51 (0.31~0.82) 6.76 (4.81~6.52) " 17.1 (13.6~229) °
IEHRHEA 273 (2.11~3.34) 0.48 (0.36~0.62) 6.00 (3.40~17.70) 14.12 (7.96 ~21.12)

. SR SR e, *P<0.05

2.2 sd-LDL-C5 HABAE R A M504

1RO 4 Y, sd-LDL-C5apo Al
apo B, apo E. TCHILDL-CH¥JEIFMK (H1E
50372, 0.316, 0.248. 0.718. 0.316,
P<0.05) , 5HDL-CE MK (r=-0.218,
P<0.05) , 5TG. Hey¥ LA (rfE5 4
}-0.158., 0.017, P>0.05) .

FET2DMZ1H, sd-LDL-CHapo Al, apo
B. apo E. TC. TGHILDL-CHJE FAX (4
43940.243 ., 0.779, 0.416., 0.616, 0.614,
0.678, P<0.05) , SHcy. HDL-CY¥JICH &1k
(rH535°00.416, 0.182, P>0.05) .

I EH T, sd-LDL-CH5TC. TGH
LDL-CH R IEAE (rH25140.623. 0.756.
0.699, P<0.05) , 5HDL-CEMAMK (r=
-0.355, P<0.05) , Sapo Al, apo B, apo E
KeHey¥)ToAH &M (r{E453040.055, 0.188,

-0.022. 0.008, P>0.05) .

TEMiFESLLHH, sd-LDL-CHapo Al
apo E. TGHREIEMK (r{H4570.398
0.117. 0.271, P<0.05) , HSapo B, TC .

Hcy . HDL-C . LDL-C¥JJCHHEE (5
5°40.104, 0.182, 0.017, -0.013, 0.112,
P>0.05) .

3 it

HWF5E 45 R R, sd-LDL-C5 @ik sh ik
A5 LZUR . rRIRSh ORI A, das
Je B 2 P e SR I sd-LDL-C/K P T 5
PEsE Lo %, HSZ, FLDL-C. TG, HDL-C
F8FRY. sd-LDL-CH %A L, mIRdEiikan i
R, SEOmREA . RIEEEMAKE, &
MRGER BN, T2DMA . &l HEZ]sd-LDL-C/K

VETIEHESTHRA (P<0.05) , T Coea .
A2l sd-LDL-C/KF5 1E 5 X IR0 He i 22 7T
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Gt2EE X (P>0.05) o XAl E5 0o S i
Y £ MR FH IR R 24540 1) AP e A O

K ZH0E PR 3 2 PR B R 2R AR 2L
S A B KR R R AR AR, O PR
FERR&#E 1 (low-density lipoprotein, LDL ) fik:
BARAE/N, Phsd-LDLA S Bk 5 R 1E
FH 4 R AR 1 B2 TG SR /K i il . T2DMAR
I Z KO BRSO B R AR, R R
g (lipoprotein lipase, LPL ) 7 1E4sf%
X, BCE STGHNRE AR B as, i
WINTG/KFEFHE, E%EIRE T (high-density
lipoprotein, HDL ) /K-F&AE™, ASHFT 254 .
7, T2DMZTG. LDL-C. sd-LDL-C. TC/K
SR T IE R S HRZH (P<0.05) , Hsd-LDL-C
Sapo Al. apo B, apo E. TC., TGHILDL-C}}J
SIEME (HME5H80.243, 0.779., 0.416,
0.616. 0.614. 0.678, P<0.05) . V¥iBHT2DM £
HATER A B G 26l , sd-LDLAT T
IR KA

e IR R E A AR AL A
FEEREIR, ETCHKFAHRIIE LT, & i
JE 3 sd-LDL-C/K -2 bifi 45 TGZK - 1 7151 1
Fhim P AP R BN, SILEATG.
LDL-C. sd-LDL-C. apo A1FITC/K 5 1EH %f
A, ZFWAZRI¥FEX (P<0.05) ;
Hsd-LDL-C5TC., TGHILDL-CH¥JEIEMZE (r
fH5359°50.623 . 0.756. 0.699, P<0.05) , 5
HDL-CE A% (=-0.355, P<0.05) .

g BT, i RE A S R O il I A A DG
P I R AL, WA UL Y
JEAR . TC. TGEELDL-CFF &S e Lo Al B IfiL
PRl 2 g gk S7 e B N R 2 — . HDL-CHE A
Ul Dk sk FERE AL AR, 5 a0 e 2 fUA
Ko sd-LDL-CH2 5 6005 55U il 45 H &% A=
YA G, O i I 50 A e T R T 1)
f8hr . sd-LDL-C 5 HAlh i g5 b VI G, 16

B sd-LDL-C Al £/ g A 15 35 AL AL & A 1
B . R, BRA ARSI sd-LDL-C e HoAl 1 5 45
br, JEHJELDL-C. TG. TC, AJREXF.Co0 M4
PRI B B R
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