58 MK IR PR 2esE #535% 453 20204E 5 J Mod Lab Med, Vol. 35, No. 3, May. 2020
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(REERCEBRERE, TARKRZE 523000)

X H Bk, AR, BRFEMRR, TR

W E:. BW ARV WERZFENRES (sdLDL) £ 2 B4k k% (T2DM ) & F69K-F %4, sdLDL 5 T2DM %
Me ek, FiE B 543 4 T2DM % 3 & 836 #l i AR ABRIANAT 3T £, Wik T2DM 485 4 B »f BB 40 o 3
sdLDL B b fn fig 20 5 K F £ F; 47 R B #4528 T2DM s i sdLDL K -F E1k; 547 sdLDL 5 T2DM #4948 %1%, 45
R T2DM 41 sdLDL /K-F 2% & Tt e, $f2EE (TC) . ZBtdi (TG) &% A& G 2B B (LDL-C)
RFZHTREMRA, HFENKREARER (HDL-C) . #IE& G Al(ApoAl) K-FK T4 st i, £FHA %%
FL (Z=4.76,3.25,3.42, 4.11, 2.11, 2.05, 3 P<0.05) . T2DM £8F, 40~60 %, 60 % vA £ sdLDL K F & T 20~40 ¥,
EF A EEL (22231, 2.62, 3 P<0.05) , 40~60 ¥ sdLDL/K-F 5 60 % vl L4, £F RshitF &L ( Z=1.25,
P>0.05) . T2DM #1 sdLDL & -F 5 TC, TG, LDL-C, # 5% & B(ApoB) ZEA48% (r=0.268, 0.413, 0.112, 0.100,
¥ P<0.05) . sdLDL 7K -F 15 T2DM #4 & % %48 % (OR=2.460, 95%CI=1.809~3.346, P<0.05) ., #5it T2DM % %
sdLDL 7K-F 2%t %, sdLDL 5 T2DM &9 % £ & dta %, & T2DM #) e B &
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Analysis of Serum sdLLDL and Lipid Levels and Their Correlation in
Patients with Type 2 Diabetes
LIU Xiao-ying, LIN Pei-na, OUYANG Wei-qing, SUI Hong, ZHANG Zi-fei
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Abstract: Objective To study the level changes of small and dense low density lipoprotein (sdLDL) in type 2 diabetes
The study included

543 T2DM patients and 836 healthy people. The differences of serum sdLDL and other lipid components between T2DM group

(T2DM) patients and the correlation between sdLDL and T2DM and other lipid components. Methods

and healthy control group were compared. The changes of serum sdLDL levels in T2DM of different age groups were analyzed.
The correlation between sdLDL and T2DM was analyzed. Results
than that in healthy group. The levels of TC,TG and LDL-C in T2DM group were higher than those in healthy group, while the

The level of sdLDL in diabetic group was significantly higher

levels of HDL-C and ApoAl in T2DM group were lower than those in healthy group, the difference was statistically significallt
(Z=4.76, 3.25, 3.42, 4.11, 2.11, 2.05, all P<0.05). The level of sdLDL in T2DM was positively correlated with TC, TG, LDL-C
and ApoB(7=0.268, 0.413, 0.112, 0.100, P<0.05). The level of sdLDL in T2DM aged 40~60 years and over was higher than that
in patients aged 20~40 years, the difference was statistically significant (Z=2.31, 2.62, all P<0.05). There was no significant
difference between the level of sdLDL in patients aged 40~60 years and those aged over 60 years (Z=1.25, P>0.05). The level of
sdLDL was closely related with T2DM (OR=2.460, 95%CI=1.809~3.346, P<0.05). Conclusion The level of sdLDL in T2DM
increased significantly, and sdLDL was closely related with T2DM, and it is a risk factor for T2DM.

Keywords: type 2 diabetes mellitus(T2DM); small and density low density lipoprotein(sdLDL);triacylglycerol(TG)
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FHOCHE, BRI I TR B3R 7 e S B AR 40

1 MEl5H%E

1.1 AR g HEE 2018 4F 4 H ~2019 4F 4 A A
peskiz, AR 2 T2DM B EE R
S, T2DM 9 AARHEST & ([ T2DM By if
F5 R (2017 4F R ) ) R Bo o [ 400 4t R AR A
BEVEATOR E, SRR A O IK I B0% . T2DM, H
RIS . MR R . I A, A0
XTHRZH ., T2DM 45 ¥ 274 15, 2Pk 269 1, 4E#
20~85 %, FIJLERE 47.09 + 10.49 % fd X TR ZH
T 415 B, Lotk 421 B, AFEY 20~83 %, FHIAE
% 46.59 +10.66 % . Xf BHLLPE R A4S 22 F EA 746
5, ZRIGIFEL (P>0.05)

12 BELRA AU WP ASr
{¥ ADVIA 2400; TC, TG, LDL-C, HDL-C,
ApoAl, ApoB NV TTHEERF]; sdLDL Aibnt
R s s S5 A AR B i o

1.3 Zrx A MEAREGEBK I 3ml, 3 000r/min, 5
L 10min, Z3ES I3, 4h SERUE, #4555 H SOP
BORKI, 2N FEER, ER TEZE IR R T
800 H 2= 8] BTN S &% -

1.4 it o# K spss19.0 SEATEHE . 1E
AR A Kol-mogorov-Smirnov ( K-S ) #55,
X F AR IE A 20 A 0 8, T SORHH F AL R (Y
SEEE) IR, ZH 8P LR H Mann-Whitney
U BRAIRE S, AHCHE R H Logistic —JtmIIH 40 #r,
P<0.05 hESAGIFE X,

2 H#R

21 T2DM At BExt PE 20 sdLDL B Jg £ K -F T4 I
2% 1, AHBPIM EE SR A Mann-Whitney U FEAIRGI
T2DM 4 sdLDL, TC, TG Fil LDL-C 7K % & 2 /&

TREFEXT IR, ZRWARIT#E L (P<0.05) .
T2DM #H HDL-C 5 ApoAl 7K I T-{d B % BB 2H ,

ZRAGIFEE X (P<0.05) o WIREBESHT BR,
L] HE3sE, ApoB /K227 o8t L ( P>0.05 ).

fERdma z P

sdLDLmmol/L) 1.65(1.35~2.05) 1.04(0.84~125) 476  0.000

TiH T2DM 41

TCmmol/L) — 5.12(445-56)  466(432~497) =325 0000

TGmmol/L) — 1.97(137~2.96) 1.11(0.82~1.62) -342  0.000
LDL-Cmmol/L) 2.98(2.43~3.55) 241(2.10~276) -4.11  0.000
HDL-Cmmol/L)  0.98(0.86~1.15) 132(1.12~1.59) 2.11  0.000
ApoB(g/L)  0.94(0.82~1.08) 087(0.76~099) -2.32  0.196

ApoAl(gL)  128(118~139) 144(132-158) 205  0.000

22 RF4#20 T2DM sdLDL K -F 5 i B % P8 20
tbdx JLEFR 2, T2DM 2H sdLDL /K4 e it 25 7K
i, ZRASIEE L (P<0.05) o NEFIK A

T2DM, 20~40 % 71 5 40~60 % 20 L 45, 20~40 % 4

560 %Ll A, E2R8agt%E X (22231,

2.62, P<0.05) ; 40~60 % %5 60 % LA -4 L %%,

ZERTGH¥E X (72125, P=0.669) . 40 %) I

T2DM 4 sdLDL 7KV T 20~40 % T2DM 4,
£R2 TREEHA sdLDL KFELE M ( Pys~Pys ) ]

H (%) T2DM 4 BN hedi] z p
20~40 159 (120 ~ 1.83) 1.04 (0.84 ~ 125) =213 0.039
40~60 173 (140 ~ 2.16) 104 (084 ~125) =262 0
=60 165 (135 ~2.06) 104 (084 ~125) -2.26 0

23 ABE MM B T2DM ¥ Ny H AR &, I T
sdLDL /K V-3 FH 748 £, # 47 Logistic — It [l |4
Iy HT, BN E BRI PN A sdLDL, i fS
sdLDL 7K*F-5 T2DM 1y %A= B UIAHOE ( OR=3.359,
95%CI=2.706 ~ 4.171, P<0.001) . 7F £ K % #&
Riv [E] B9 A sdLDL Al H:Ath 1l fig 7K SF 2 47 43
Mr, SRR, ERE T HAAE B 15 m s
sdLDL {55 T2DM 4 % 4 % YI A & ( OR=2.460,
95%C1=1.809~3.346, P<0.001) . T2DM & % Il }§
I K FEAFFE LR, R Spearman kAl
K ZE5r M T2DM B L7 sdLDL /K55 HoAth 1y
B K Z MBI AH DG, ATl R L2 3. 4
K FH|r<0.4 1, IAS s HA 55AH5C, 25 0.4 < |r<0.7
i, PIAR & B R SRR B A5G, T2DM & LT
sdLDL 7K *F- 5 Ifii ¥ TC, LDL-C, TG, ApoB /K
HIEAE, I H sdLDL /K5 TG /K VA 25 Fe
JEAH G |1>0.4, AR RS 45 S /R T2DM
sdLDL 7K ¥ 5 HDL-C, ApoAl —# /K JCAH &
(P=0.393, 0.061) .

&3 T2DM £%F sdLDL /K FE5EEHEAHE X R ()
A TG TC  LDL-C  HDL-C  ApoAl  ApoB

sdLDL 0413 0.268 0.112  -0.037  0.080  0.100
Py 0.000  0.000 0.009 0393 0.061  0.020

3 it

T2DM 1935 PR AN A e LT H R A B,
1R LA P 2R AR Ry R 5 25 s A A A R e
MR (RS RHCPT) FEREES B 41 i L) e 6k Fa
JIT S B 9 5 25 0 b (AR R b ) P U |
I 5 58 B A0 & T2DM 1 5 Bk, Hopg A A
Ry 2 A, H AR D5 o3RG R I 25 A 7 1R 7K
ST, I TG S EH, LDL F0kr 454 H 3 5
W, FEJERME (HL) {28, LDL Pk K i o B
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T, ARUNER, REERPR, B sdLDL ik,
sdLDL NHA 8 LM . ZEM T miEEE . 5
BRI L) B M ST RGP R AR,
JrLA5 LDL AH L BEAEAS OC 1 . I3 sdLDL f A il
J7 1k R BTG TR RO T | R R R
BLE . BB IR . BT R T
itk . shAEBEESE Y, Hob, K sdLDL
SR EBER ) 7 VA S B BB R B0, AR LR
sdLDL #a R B,y i fa {8 T 5 0 5 36 A i
PR B, ASHF5E 5% T2DM M %% sdLDL 5 TG 2 i
GREEADC, AP S TR IR, 530k
H—5 e,

HWF5E &, T2DM ABER TG, 5 sdLDL,
It HDL 1fif LDL /K5 1E % AJKFAHIL . T2DM i
T EALN A S tE5% , LDL 4015 B gl E Ak A
&AM, R A1 v ) L R A e, {8 LDL 4+ 5 8%
WAk, SR G A5 R AR, JE 22 AE FE R
bR T iE BRI R T EI SR & B, T2DM 4]
LDL-C 7K *F- 2.98 (2.43~3.55 ) mmol/L i % i T fik
FEXTHRZH 2.41 (2.10~2.76 ) mmol/L, A fEfE: T2DM
P S R R R A, A B O I AR
S35 2 E, T LDL-C il sdLDL #B2 0 I 45 %955 1)
fale R R B FFEE R4l i) LDL B & T B .

T2DM 41 40 % L) b 835 1fiL i sdLDL 7K/ F
20 ~ 40 % i #F . sdLDL 7KF-A Bt £ bifi 4 i A5 1k
A IR R AR, ARG
i, H T2DM A9 RTBEPE S K. K [l 4F % B: T2DM
BF MY sdLDL K284k, 7 — @ FE R LB 40
UL \BEE T2DM, shlikoR e L XS 34 n, bt
Sk FERE AL BE 7955

R BTIR, MRS MG S X RED), S5
i £ 1E 5 (NGT) ANHEHLAE, B R 5 FT ] (Pre-DM)
FUHHZ WA s (NDM) A BB 5 AEAE iU s 1,
MG H e dEBE S B AT, RS REYE
BB I 2R3 DA o R g A R B — A E L
% AW B R sdLDL /K5 T2DM [ % H: 2%
YIRS, WA LM, sdLDL 508k B IR |
O M R AT T2DM Jf R AEA AR U, Rt
sdLDL H-4& g 2 W il X F T2DM HHA B . 18 i
YIRYT R G A EEIGIRIME . A2 A
ARG REE X RREAT 8, BB Z AR R A b
PRIGIIBH TR, BCAHSETRAT TG B0 G 4 .
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