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[ ZE)E/ R 2 BRI (type 2 diabetes mellitus, T2DM ) H 1L 775 15 28 4% AL B A #2034 B -9 (plasma proprotein convertase
subtilisin/kexin type 9, PCSK9)7k¥§’ﬂ§)j’(ﬁ5{$ﬁﬁ?§‘§&(body mass index, BMI) JE5 EE (waist hip ratio, WHR) A5 8 K (fast—
ing blood glucose , FBG) MEAL MELHE H (glycosylated hemoglobin, HbAle ) KFE55EMI K FR L ik R HEGER A E T T2DM 54
R FITE & X B 58 {25 B IL3% PCSKO 7K, 32047 1 1ML PCSK9 /K5 BMI JEH & \WHR FBG . HbAlc K2R ER
L5 . (DT2DM B 4 W 117 PCSK9 7KF-BA 8 735 F 1F % X HUZH[ (260.53 + 141.70) ng/mL vs.(123.74 £ 73.50) ng/mL, P=0.000].,
QHIAEWITE B, BAFEILE PCSK9 /K -5 BMIER] &Rl \WHR . FBG HbA lc 1EAHSE(r=0.403,r=0.305,r=0.217,r=0.257,
r=0.397,r=0.426, P<0.05) ; Z M 117E PCSK9 /K755 BMI [ &l \WHR . FBG \HbAlc & 1EAH X (r=0.509,r=0.328,r=0.244 , r=
0.275,r=0.472,r=0.394, P<0.05 ) ; M 1l 7 PCSK9 /K-S IE [l FBG . HbAlce & 1EAH X (r=0.346,r=0.335,r=0.515,P<0.05) ,
BTt A4 A 43Hr 2 I S AHE BMI HbA lc JZ 1135 PCSKO /KPRy AR SE R 2 5 IR Bl HbA 1e J2& 53 PEal 7 M1 56 R 28 ; BMI
FBG S MEAMSTAIDCIN 2, 2518 M3 PCSKO /KE- S5 CIPIRSA 56, i fEAE T2DM A & A4 & B h B — & TR
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Changes of plasma proprotein convertase subtilisin/kexin type 9 levels
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[ Abstract)Objective ; To investigate the changes of serum plasma proprotein convertase subtilisin/kexin type 9(PCSK9) levels in type
2 diabetes mellitus(T2DM) and to explore its relationship with body mass index(BMI),waist hip ratio(WHR),fasting blood glucose
(FBG), glycosylated hemoglobin(HbAlc) as well as other factors. Methods ; Fasting serum PCSKO levels in T2DM(n=54) and normal
controls (n=58) were measured by enzyme-linked immunosorbent assay (ELISA). Relationship between serum PCSK9 levels,and
BMI, waist circumference , hip circumference, WHR,FBG,HbAlc were also analyzed. Results : (1)Fasting serum PCSK9 levels in
T2DM patients were significantly higher than those in the normal control group[(260.53 + 141.70) ng/mL vs. (123.74 + 73.50) ng/mL,
P=0.000]. (2)Correlation studies showed that serum PCSK9 levels were positively correlated with BMI,waist circumference, hip cir—
cumference, WHR,FBG and HbAlc in the whole study population(r=0.403,r=0.305,r=0.217,r=0.257,r=0.397,r=0.426, P<0.05) ,
serum PCSK9 levels were positively correlated with BMI, waist circumference, hip circumference, WHR ,FBG and HbAlc in the fe—
male group(r=0.509,r=0.328,r=0.244,r=0.275,r=0.472,r=0.394, P<0.05) and positively correlated with waist circumference, FBG and
HbAlc in male group(r=0.346,r=0.335,r=0.515,P<0.05). (3)Multivariate stepwise regression analysis showed that BMI and HbAlc
were independent related factors influencing serum PCSK9 levels in the whole study population. Waist circumference and HbAlc

were independent related factors in male group, BMI and FBG were independent related factors in female group. Conclusion ; Serum
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LT 117 2 1 ATt A 5575 1 22 -9 (plasma. pro-—
protein convertase subtilisin/kexin type 9,PCSK9) /&
R VAL ZE IS 9 0T, FEERIB THIE
B HELL BN, I AR —A i P A AR T 1L
W, BT ERIA, PCSKO 38 i I kI B A
152K (low density lipoprotein receptor, LDL-R) FJ B¢
55 3R [ 4 e A, DA T 9/ BT 4 M 2 1T Y LDL-R%X
i, BRSPS LDL V& BR 10 B | fd i v 1% %5 B2 s
A IE[E B2 (LDL cholesterol, LDL—-C) 7K - T} 231,
W T 2 R, AT, PCSKO 7Ll
Ji 5% 2 HEPT (insulin resistance, IR) # B )4 &
AR, ATRES S TR IR R AR R R H
HEDIRIHLRIEA R, LT LU B A
FERRVT LT PCSKO 7E 1EH A 2 BUBEFRIE (type
2 diabetes mellitus, T2DM) & H 17K, LUK PC-
SK9 5l il A& BTFE 4L (body mass index,BMI)
[ L (waist hip ratio, WHR) | %5 i Jil & 2 (fasting
insuline, FINS) &R R G &R , IR T 1lL7E PCSK9J2
5 T2DM Y & A G, B o LR A 8
B — IR R

1 X&EFAE

1.1 x %kt

TF H B 2 (normal glucose tolerance, NGT) 4] . 1 58 1)
(55 18 61, % 40 19, ¥ TGl TSt iAok 3, HL
2 11 MR R e a8 I S A I B Bk, T2DM 4 . 3k 54 4
(B 24 49,4 30 ), M#) % T2DM 3 (W14 T2DM & X
T RNARAEZ AT YEYT ) 456 1999 4F WHO % T
WIS o BUARE . A 995 B 5 HE R T RESY il Gl
L AR A4 A A 23 M85 (A R OT  BEom AL R A ) 5 B 12
W %) HA SR PRI 5 S A5 W O 1 22k O 0 2 5 F Il
J R R B R PTG | I R e B M g 46 5 1t
U 5 A RIS AR K SR T A o 3 5 A R R I BRI IR
IR ZI#
12 7

Wk £ 3 1Y) B RS R ML B O 35 BMIL,
WHR; #8145 JC & FFRE B 25180 3 PCSKO 72 R FI AL
Pidets ELISA Jridk , MIOEH MR h 28 EALR 2wl i o8 E 4L
BRI BT . O AR anti-PCSK9-B9 HifA& , A
FEBRAR 1 SO ALY 4 Cat i ; @37 R AL NI A, TBST W 6
JE AR, E RN 1 h @& 1%4 1miE E & E
(bovine serum albumin, BSA ) [ 43 B AR U A3 ELF B¢ PCSK9
B b, I FH O S 9 20 W A B IR AS | VAR R U A
Mg 45 R WAL, BRI E 1.5 h; @5 £FLN K,
VARG I 0.1%BSA 1970 B B HRP ARic 4TI (anti-
PCSK9 A4 A, A WAL, I F R 1 h; T4

JIALHAIA TMB JIEH)H R (Pierce ) #E4T ik (51, 253 T
#E 10~30 min; @Z (EHF IR BEALINA 100 pL 1R, 5%
BRIRAT 30 55 DR 2L S EEARAY (CliniBio 128) K IN45 LI
W2 Y61 (absorbance , A) (B ; @R AR v B A (B2 A% e R
25 RIS RS Y PCSKO {8, 11035 1685 250 1 S Pl Ak
2R HbA Le TN SR F B8 138 e i s oA 6335 0 i
1.3 ARAE

FA ZARF AL 8~12 h, 55 2 KU SR RAE MR 2 I i ik
BT AR 3 e 4 B R V=1 1 D 1530 (1 = 1 R 7 o
HbAlc %6 F— B FIREEE T 4 CHREEZEEC (2 000 vmin,
15 min) , 73 B M5 508 /A7 T80 CKAE , F T PCSK9 7K
S E
14 St F o

FRAGETTH SPSS 13.0 B , ATEHE LIEL + 45
W2 (x + ) FR, PIALIANELAER o« K30 . 4R ARG R e
SR B M7 M 2 oe M AL U 43T, K 50K 7 a=
0.05.

2.1 BLAABEIG KA e FFEARILAL

£ H ] 4 TR (systolic blood pressure, SBP) (&7 5K [
(diastolic blood pressure, DBP) | & 1 [ i (total cholesterol ,
TC) K% B Mg 82 11 - AH[E B (low density lipoprotein—choles—
terol, LDL—-C) 4522 5 ¥ TCGE 22 7 L (P>0.05) . T2DM 418
HAERS BMI FEFE WHR FPG HbAlc FINS Hl =T (trigly—
eride, TG) | /5 % J g & 1 — I0 [# 5 (high density lipoprotein
cholesterol , HDL-C) 557K 345+ NGT 41 (P<0.05), W3 1,

F1 2AAB—MRIGKFIZEEIEIRER (rx5)

e T2DM 4 NGTZ
i (nesa i) (uessppy 0 P
4RI (%) 5411 49+ 12 2487 0.014
BMI (kg/m?) 25.1+3.0 231429 3.523  0.001
JFE FEl (em) 86.4+83 80.6 = 10.5 3224 0.002
B[l (em) 943+58 93.8+6.8 0373 0.710
WHR 0.92+0.06  0.86+0.08 4575 0.000
SBP(mmHg) 126 + 15 121+19 1.672  0.097
PBP(mmHg) 80+ 10 77 +13 1.699  0.092
23 I I8 (mmol/L) 11.8+4.1 5304 11.856  0.000
WM& (%) 10.6+3.5 53=1.1 10.701  0.000
FINS(mU/L) 22.8+29.7 92+53 3337 0.001
TC(mmol/L) 22+16 14£09 3.143  0.002
LDL~C(mmol/L) 12403 14+03 -3.280 0.002

2.2 fni PCSK9 K- rhik

T2DM 2 I PCSKO el 4 (260.53 + 141.70) ng/ml.,
& NTG #H[(123.74 +73.50) ng/mL] W] Bt & (1=6.477,P=
0.000),
2.3 ABRMESH

RMAE BT R ST L PCSK9 /K75 BMI,
JEFEl %l \WHR . FBG .HbAlc £ iF #H ¢ (r=0.403, P=0.000;
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r=0.305, P=0.001;r=0.217, P=0.021;r=0.257 , P=0.006 ;r=0.397 ,
P=0.000;r=0426,P=0.000) ; Ze P ABFILIE PSCK9 KPR 5BMI
[ R Bl \WHR FBG HbAle £ 1E 406 (r=0.509, P=0.000;
r=0.328, P=0.005;r=0.244, P=0.042;r=0.275, P=0.021;r=0.472,,
P=0.000;r=0.394,P=0.001) ; 5 P A B IfiL7E PCSK9 7K F- 5
[l Bl \FBG .HbAlc % 1F # 5% (r=0.346, P=0.025;r=0.335,
P=0.030;r=0.515,P=0.001) , L3¢ 2,

2 IMmiF PCSKY 5 H A MEFREIIBXIES 1T

pezin . 2= wHe
Bt M R [P BMI [l WHR
MABE {5 0305 0397 0426 0403 0217 0257
P{ 0.001 0.000 0.000 0.000 0021 0.006
P {0328 0472 0394 0.509 0244 0275
P{ 0.005 0.000 0.001 0.000 0042 0.021
B i 0346 0335 0515
P{i 0.025 0.030 0.001

LA PCSK9 ¥ B2 2 R AE & 4RI BMI [ & [E \WHR
SBP .DBP FBG HbAlc FINS TC TG HDL -C LDL -C %5
A AR R T Z2 508 0 M 48T, S, BMI HbALe #F A
[ )9 )5 2 . ¥V ==317.3+13.6X 00+ 166X, 551 A B,
HbAlc JEREIHEARIH TR ¥ =-390.2+15.8X . +5.0X JEH
Lo NEH  BMILFBG i A [ U5 5 7 . Y =-387.1+20.8 Xy +
11.9X (% 3)

3 3t i

PCSK9 Hy 692 A~ % Fk iR 5% JL 4 B, 1L i)
PCSK9 = 2ty JF Ik 43 0 1 8 NI VAT 24 v 1)
PCSKO ¥ B sl K, A AT k38 HL v vk 7K1
HRBCN 11~2 988 ng/mlL, - H5 LDL-C ¥ 42 )E
IEAHSCE 1l PCSK9 K-8 5 Hh =g .apoB 7K
A, PCSK S AR5 &+ D) B
TRRACHLAAL 5% 2 5 PCSKO AT AH &M, Costet
ST IE AT D, KRR R R I 2R e Ul R

SR Z A ST PCSK9 2534 i, (H S &
TERL 5 K E i PCSKO 43 LR ASTE &S |
b, Miao S04 30 I H R 5 28 KT B A, 52 0 v i
BEIRAS , PCSK9 Fak th W W R#A . 1M Kappelle 4511
FRIRIFFE D 3, A 2 R R 5% 257K S 1) L 4 2 0
SR N E T | I35 PCSK9 7K -1 A A8 4k, it
A} PCSK9 5 AN 5 R 1 RN, 53 A b
FEHGHE B A RN PCSKO 55 A5 b s ity e 15 52
FAH G, PCSKO T V8 Tl L 178 %5 765 W I i , I R A1 i
ES AN PCSKO 7] f 3843108 Ak H: o 4457 2655 i
AV A TR it = A i, (ER AR SR E A AT
8L, Mbikay"®  Langhi"S&ifF 57 3B 7F PCSK9 it =
(R /INER R IR & A Al T i AT A 2B 4k
17 5 L 1 BE AT 5T 45 SR AR 507 I B9 B IR H AT AT
2 e S/ NRRRI R A, ik, A
R PCSK9 7KV 5B 1 OC R AT & — > iR
FREOF SR )

N T LR PCSKO TEME PRI & E K
AT REMLE , ARWFFTIE T T2DM FU i &1 5 A
HERY 28 JE 1L PCSK9 7K~F-, 3f 438 T 1L PSCK9
L HABACE A A IR PRI OC R G552 T2DM &
H LI PCSK9 ZKF-BA 5t = X B2 3 5 [ N A ME
RS20 B T2DM B34 1L PCSKO ZKF 5 T IE &
X BB PS5 R —B0, FEASCPERF ST, BRI T
PCSK9 7KF-345 BMI JEEFS & FEl \WHR FBG HbAlc
SRIEAE; 27058 BIH 4T B BMI, HbA 1c 4351
TR ABEPILAE PCSKO /KB 30 7 AH G R 2 X it
W] PCSK9 1T fig 5 ML BRI ZE0LA ¢, X S5 E Ak
(YRR AR AE ZA 22 AR R 9 1 i 2 P 1) ok
HE— 2 AT AR CHERIFY R I, 2ot ARE | I3 PC—
SK9 7K F-¥ 5 BMI [ & Bl \WHR \FBG HbAlc
SEIEADC B AR PCSK9 /K-SR FBG
HbAlc 2IEAC, ZIuB 2 AT, %3 HbAlc,

%3 IMiE PCSK9 5 H fitaIgtRe) & ik & 3 o4

E R bRtk 2 5k
20 51 . - = — ¢ {H P OR95%CI
B FEbRE B
AR Wk -317.267 96.204 -3.298 0.001 —508.283~—126.252
BMI 16.635 3.888 0.386 4481 0.000 8.915~24.355
A IFARE | 13.554 3.025 0.369 4279 0.000 7.548~19.559
BV W -390.205 201.270 -1.939 0.061 —798.805~—18.394
WL 2T 2 11 15.825 4.060 0.533 3.898 0.000 7.582~20.068
JFEE FEl 4.985 2222 0.307 2.243 0.031 0.474~9.496
LHEARE EH -387.11 111.872 -3.46 0.001 —611.217~-163.002
BMI 20.839 4.841 0.462 4304 0.000 11.141~30.537
23 I A 11.597 3.823 0.326 3.033 0.004 3.938~19.256

1 H7F i PCSKO W FEHIRLEY) 95% mI {5 X 11] A 165.229~214.163 ng/mL
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I PR 43 90 S BB Mk AR Hb ML 3% PCSKO 7K S At ST AH
KHZ 1 BMIFBG 43522t ARE LS PCSK9
OB ST AR 2R, 1 A TR 1) 5 i PR AN [
FJEE AT RES 5 & H B KEARFA &, 748
2 BB AS R ARG 25 R Z iR 195 8 R EAE
T RS Rl ) IR MR AR S 2 A R By AT RESY
W ACJE BERRACIT , ZEAR YR SE o, 52 L3 PCSK9
A& 5 TC TG .FINS LDL Jt% , Z e 2% [mIH
ST R T REAFAE IR 22 AT T S AREA B D
IR NI B A 28 A 6, I A Ry R
FEAS 1 A1 [R) isp R AT 8 00 2 5 H5 i L B A A [R)
i} & AHFE PCSK9 S HEAR AR bR A AR S, - mT LA
HE—2EHF5E PCSKO 7 B KRR AS & 19 B e T AR (1)
PEIRIKF- BAR M R R

B ARG RAIAE /R PCSK9 1l BE& 8T
550 fr FIAE PR AT S RO A PR 7, T S AL
AR BB PR B EEOC R , (H B AETHIRES
RIEA R EIFA—2, T HE— 25, Ak R
TRATRIT PCSK9 7EME IR JEJE ) K AEBLI Sy T
FIRIEEE NS %
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