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[ ABSTRACT] Aim  To investigate the relationship between serum proprotein convertase subtilisin/kexin type 9
(PCSK9) and small and dense low density lipoprotein cholesterol (sdLDLC) in patients with coronary heart disease
(CHD). Methods From March 2014 to December 2014 in the first hospital of Shanxi Medical University, 100 pa-
tients with CHD diagnosed by coronary angiography were collected as CHD group, and 67 healthy subjects were served as
control group.  Lipoprint lipoprotein analyzer was used to measure the LDLC particle size, sdLDLC particle number and the
percentage of sdLDLC in LDLC ( sdLDLC percentage ). Serum PCSK9 level was detected by enzyme-linked
immunosorbent assay. Results Compared with the control group, LDLC particle size decreased (264.07+6.78 vs.
267.37+5.15, P<0.01), sdLDLC particle number increased (5.0+9.5 vs. 4.0£5.0, P<0.05), sdLDLC percentage in-
creased (5.95%+10.50% vs. 3.70%+5.85% , P<0.01) in the CHD group. The serum PCSK9 level in CHD group was
significantly higher than that in control group (15.48 wg/L vs. 14.95 pg/L, U=-2.74, P=0.006). In the CHD group,
serum PCSK9 level was positively correlated with sdLDLC percentage and LDLC (r=0.212, P=0.034; r=0.202, P=
0.032). Conclusion Serum PCSK9 level is positively correlated with sdLDLC percentage in patients with CHD, and
the inhibition of PCSK9 can prevent CHD.
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R R R fER R R TIES, B A
G R BUTT 25T sdLDLC 7K BAIR, R 1T
AR B8 DA TT 26 28 W 9 LI fige MR O
B &R HIAS BB 1 H, BRIk, o SRR 1Y R IR
sdLDLC 259 Ri 2 F1 5% AL A 5 7 2 9 (prop-
rotein convertase subtilisin/kexin type 9, PCSK9) J&—
ofr b R -0 4055 4 i £ 1 % AL B, mT LA IR 2% 2
B8 H 321K (low density lipoprotein receptor, LDLR)
WA, DTS 0355 LDTLC AR, 18 T F) S 534
Mo AR SCE TR0 586 0 6 B8 I PCSK9 5
sdLDLC BRISG A, DI 2K o 5 3K — Bl A9 P A1
sdLDLC HY 25432 (KA

1 HwRITE

1.1 HRMERSA

W 2014 45 3 A F 2014 4 12 A LT E A A
FE_EROA/ERS AR, BETR D KE
YRS AR 100 Bl BHEHTORKA, F
HEREAH 67 Bl B4, (1)d0HFA:
100 1], B £ 60 1, % M 40 ], F 3 £ 8 58.47 =
10.46 2, Z @R 3 ik E B L £ AR B k(£ £
T AR AERL AZRK) FED A —
FRE =50%, (2) 74 .67 F, B K38 6, L
29 |, F 3 14 55.55+8.77 ¥, B E E X HE K
ELIHFHEERES1 £, TORAGHEAH
HIHE bR A A R B B R ML IR L B kR
JE T ERE RS T ERYE R
% % wr ot fig B PCSKO Al 45 Bk % &
1.2 #RARERENIETRGN

EXRET 4R NKRA B JUE A F R
T,2% 12h, TR E ERM# M 2 mL, % [E 4
o= S S I S = o ) SN = Bl
LDLC . & % JZ fig % & JH [ B (high density lipoprotein
cholesterol ,HDLC) | == ff i ## %5

1.3 sdLDLC #&i

W & B ot AR A B 8 (3000 t/min, 4°C , 10 min)
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W,‘EE/I\HK% 3 mA %Oﬁ%/ﬂ(,%/ﬂ(ﬁ%ﬁ 30 min, &
Lipoprint fi§ & & 27 1 ( Quantimetrix /A 7 , % [E ) £
M4 LDLC Bk A /8 sdLDLC #kr # % sdLDLC
ft & LDLC 8 & 2t (B % sdLDLC B 2 )
1.4 PCSK9 #:il

PCSK9 B Bt % & B Mt 2 R Al & 8 L&t
EAYARAE, & W AR AR E L (3000 1/min,
4°C,10 min) J5 4 2| i 7 AR vE & 3% B HATH
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K, mNBEF A B % 50 wL,37°C # % 15 min, &
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B A % o35 % ) SPSS 13.0 # ¥ 4T 4 i 4
M, ERRE ves BR,AELKRXA ¢+ i, £
By L RA X2 AR IR s dF B A B TR R A B A A
B 5 A8 K M A7 % Al Spearman Fk 48 & 24T, DA P<
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SEE/C e ZEL PR S HR R IE S Il =\ LDLC
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Table 1. Comparison of basic data between the two groups

oA XA

moH (n=100) (n=g7) VX PH
2 () 60/40 38/29  0.178 0.673
W (S) 58.47+10.46 55.55+8.77 1.949 0.053
RS (kg/m®)  25.26+3.21 24.20+3.38 2.055 0.041
WP [ (%) ] 45(45.0)  7(10.4) 22.338 <0.001
ENRIMLAE[ #(%)] 41(41.0)  14(20.9) 7.342 0.007
WA [ B (%) ] 46(46.0)  20(29.9) 4.378 0.036
23 B (mmol/L)  5.88+1.49  5.55+0.69 1.952 0.053

BPHFEEE (mmol/L)  4.68+1.03
Hl =EE (mmol/L)  2.10+1.31
HDLC( mmol/L) 1.17+0.35
LDLC( mmol/L) 2.89+1.03

4.36+0.80 2.201 0.029
1.66+1.47 2.014 0.046
1.29+0.35 -2.156 0.033
2.51+0.87 2.486 0.014
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2.2 A4 LDLC BALE sdLDLC $Fmtb 3

sE 2 LDLC FURL K /N X BEZH /)N | sdLDLC
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Table 2. Comparison of LDLC particle and sdLDLC char-

acteristics between the two groups

SRR o ok
ﬁiﬂ? <3=67E> i P
LDLC ki R/N(A) 264.07+6.78 267.37+5.15 -3.386 0.001
sdLDLC ki % 5.0+9.5 4.0+£5.0 -2.299 0.022
sdLDLC F43H (%) 5.95+10.50 3.70+5.85 -2.914 0.004

oA

2.3 HAWIESHEAMTE PCSK9 £%
6L 4L IML Y PCSK9 ol 15.48 pg/L(12.39 ~
55.09 pg/L), X HEZ il PCSK9 A 14.95 pe/L
(12.00~37.72 wg/L) , i B3 & T 5 & (R
¥ .U=-2.74,P=0.006) ,
2.4 Spearman BHHX S M7F PCSK9 5 M Ag+E
FREHE M
FECHFALIN T PCSK9 5 sdLDLC 4y He A IE A
*(r=0.212,P=0.034; & 1), 5 LDLC th 5 FAH X
(r=0.202,P=0.032) , Ifii 5 HAth il A$5 b B A7 A G
PE(P>0.05) ; % REZL 17 PCSK9 5 45 T il A 48 7
BIAT A GNE (P>0.05;38 3) .
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Figure 1. Correlation between serum PCSK9 level and
sdLDLC percentage in the CHD group

% 3. PCSK9 5 Mg ptA Xt 4
Table 3. Correlation analysis of PCSK9 and blood lipid

o RN kel X HEZH

i P PIE r i Pl
S JIH [ -0.045  0.656 -0.048  0.702
Hih =g -0.071 0.490  -0.097  0.437
HDLC 0.140  0.166 0.016 0.895
LDLC 0.202  0.032 0.023 0.850
LDLC ki f/h  -0.082  0.420  -0.074  0.553

sdLDLC UKL 0.049  0.626  0.029  0.814
sdLDLC Fi43 0212 0.034 0227  0.065
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FIAREE, SR, AR T 28 259 T A7 Rk
ik LDLC #1 sdLDLC 7K {047 —# s B B T
KFNE TR 259, LDLC A5 K34 B 1E % K F, if
A — L fB 3 DR R I 32 At 7T 245 24 1 1) JHF U 46 3
WLV fdeVE FH T 32 20 B, P L, il 7T 2R 25 W
R BCRAS BRIAST 52 19 FB 3, B 98 L R T 2459
Je ok EE

PCSK9 & — it iy JFF Ik 43 206 19 38 1) 15 2 11 5 Ak
fitf , E B 25 A BB o A 2 A
IR K-, 2 20 P [ 2 ) BT /D 15, PCSK9
SEPH 22 BT 2R3, 5 R T LDLR 254,
fd LDLR [&f#% , 5138 LDLC KT, I ss fn 7.0
i L5 0 1) BB IRUBG T PCSKO 3 P i B3k 11 /)
B, HFUE LDLR 85 LDLC Re h B2 TR A&
FFE XTI 21 5 % FR AL 1ML 5 PCSK9 #EAT T b4k,
RITE L] PCSK9 7K T X IR, P =2 ) 22
FAGIEE X (P<0.05) ;3 i Spearman £ 4H &
ST, 0 41 PCSK9 5 LDLC 2 IE MK (r =
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PCSK9 5 LDLC mtHPEE 58] kA, HiiE Sk
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