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% BEYR LA A MUS i 2 1A AL S R i AR 9 ik
RSB ARE Bl B A% EHU Y AR SCPERE IS

A Y, &2 80 & B2 (1L LT ARERE a EER—KIX; b @R R, BEFEEEZE 716000
2. EL T R EBEERE, BEVEIEZ: 716000 )

H E BREIT AR OB IEAEEEE £ 9(PCSKY )5 % & 97 42642 ( PCOS ) & 48 g ARt A=k B 4k (IR )
#h kR, ik R 2019 5 6 A ~ 2021 4 8 Atz AR E RS PCOS & F 154 614E % PCOS 41, RARA
AR B e M B R ARFIE 4L (HOMA-IR ) , ¥ HOMA-IR<2.69 & #h A 3|4k IR 20 (n=62) , HOMA-IR = 2.69 # %A
AF[IR 4 (n=92) . %I E Mt % AR E AR 2 R A 5 g BE R4 50 614 A ab 2. R R BBk %, 2 X A
A f iE PCSKO 69K, Foi BT A BF 50 5 S 6 PRIk & 35 47 A B AR RS X T 35 4% 2 . Pearson 48X 547 PCOS & % ik
PCSKO9 55 4B 5 AR M35 A7 A i £ 354749 % 4 ; % B & Logistics @3 547 PCOS &£ X IR 9% A%, &R PCOS 4
f27 PCSK9 (292.57 +42.31ng/ml) & T AF20 (226.94+20.18ng/ml) , £FBA %5 &L (+10.379, P<0.001) .
IR 48 % 7% PCSK9 (324.51+50.33 ng/m 1) & T4k IR 28 (245.18£40.16 ng/ml) , £FAA %5 E L (+=10.379,
P<0.001) . Pearson 2 #7 % =, PCOS & # &5 PCSK9 5 LH, =M 4t =MWk %%, HOMA-IR, LDL-C, TC #»
TG 3% 2 EHM % (1=0.302 ~ 0.684, 34 P<0.05) . % % W & Logsitic A5 M R 7, TR bt THKEEhk
PCSK9 ¥ 52 PCOS %44 IR #9%mE % (Wald ¥’=8.501, 8.024, 7.886, 3 P < 0.05) ., £ PCSK9 f£ PCOS %%
f P R S AL, BEEARTS EF R ARM AR IR HLE L.
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Study on the Correlation between Serum Proprotein Convertase Subtilisin/
Kexin Type 9 and Glucose and Lipid Metabolism and Insulin Resistance in
Patients with Polycystic Ovary Syndrome

GUO Xiaoli", HUI Jing", HUI Hui’ (1a. Department of Obstetrics and Gynecology; 1b. the Second Ward
of Obstetrics and Gynecology, Yan’an People’s Hospital, Shaanxi Yan’an 716000, China; 2. Department of
Gynecology, Yan’an Hospital of Traditional Chinese Medicine, Shaanxi Yan’an 716000, China)

Abstract: Objective To investigate the relationship between serum proprotein convertase subtilisin/kexin type 9 (PCSK9) and
glucose and lipid metabolism and insulin resistance (IR) in patients with polycystic ovary syndrome (PCOS). Methods 154
newly diagnosed PCOS patients admitted to Yan’an People’s Hospital from June 2019 to August 2021 were selected as the PCOS
group.The homeostasis model assessment of insulin resistance index (HOMA-IR) of patients, those with HOMA-IR<2.69 were
included in the non IR group (n=62), and those with HOMA-IR = 2.69 were included in the IR group (n=92). Another 50 healthy
volunteers with normal physical examination results were selected as the control group. The level of serum PCSK9 was detected
by ELISA kit. The sex hormone indexes and glucose lipid metabolism indexes of all subjects were compared. The relationship
between serum PCSK9, glucose and lipid metabolism indexes, and sex hormone indexes in PCOS patients were analyzed by
Pearson correlation. The factors influencing IR in PCOS patients were analyzed using binary logistics regression. Results Serum
PCSK9 in PCOS group(292.57 +42.31 ng/ml ) was higher than that in control group (226.94 +20.18 ng/ml) , the difference
was statistically significant ( #=10.379, P<0.001). Serum PCSK9 in IR group(324.51 + 50.33 ng/ml ) was higher than that in non-
IR group (245.18 +40.16 ng/ml), the difference was statistically significant ( 7=10.379, P<0.001). Pearson analysis showed that
serum PCSK9 of PCOS patients was positively correlated with LH, fasting blood glucose, fasting insulin, HOMA-IR, LDL-C,
total cholesterol, and triglyceride (=0.302 ~ 0.684, all P<0.05). Multivariate Logsitic regression analysis showed that
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fasting blood glucose, fasting insulin and serum PCSK9 were the influencing factors of IR in PCOS patients ( Wald x’=8.501,

8.024, 7.886, all P < 0.05) . Conclusion PCSKOY is abnormally high expressed in serum of PCOS patients, and its expression

level is closely related to the glucose and lipid metabolism and IR status of patients.

Keywords: polycystic ovary syndrome; proprotein convertase subtilisin/kexin type 9; insulin resistance;

glucose and lipid metabolism

ZHEYN LG AE (polycystic ovary syndrome,
PCOS ) /& 5 E0H I W Lo M 32 20 RIE ) 85 DL
BHETERAANLE, ALRHW . SHERE ME
S, Xt B B0 B s M AR M R R
BT (IR ) SZFE LA B 5% 2% A SO ) s B
TR, P854 50% ~ 70% Y PCOS H & £LHE
#H IRV, SR m 2 BB IR A0 2L, &%
YU R IIBE R s 1) &5 VB 38 in . B A IR (A AE
WEWIRFEINN LT, #F—5m PCOS ¥ %
7Bl HAG PCOS 3 & 4 IR (i ELARHLA % K 58
S, KT E PCOS i IR T2 2> 7L
X} PCOS W PiiA- B AT B2 5 o 1A A% AL B A 5
1 25 9 (proprotein convertase subtilisin/kexin type
9, PCSK9) TEMEIRNG . 1810 ) 5 v 55 Z2 R A Qs
Mg S s MY, AR B @, PCSK9
[ ek KT S50 s £ 3 B R S B AR e B R KB4
% (HOMA-IR ) RIEAMC, ##/8 PCSK9 MlEZ 5
T IR WA KRe, SR HHET PCSK9 5 PCOS #H
KIBFFEEEDL, P CR M AR AR B AR
1 PCOS #3 1MiL PCSKO A4 2% 35 & H: 5 A5 1C it
AR BEER, DIPAIRIRIR LS
1 #MR5H%E
1.1 AFR 3T % YEEL 2019 4F 6 ] ~ 2021 4F 8 JJ 4t
TN R EE BRI #]12 PCOS B3 154 Bil1E N
PCOS 41, W AMwiE: @ PCOS LW 4 (L4
LRGSR WA & R ILH ) A ChniE; @
IR BT R e R, HIES SRR, HEBRARUE:
I B A TR A AE 55 A S50 3 53 6 53 5 1Y
Pl Qi 1A H A IR 0E B R . ke
25 @I kA HAEY EE s, @ kA E
JF. B MRS DI RE A, O K ik
RGN . BWARGEW. MRRAZERE; ©
JERATHUR BB . PRI 55 N o W . g i
IR A e 22 T N R B B ARk 25 2 IE R, HAR R
FAR BT F8 4 (BMI) AHDC A A {3 2 S 3 50 i)
YRR X BB 2. PCOS 4 [ % 47 i 28.52+3.93 %7,
BMI 23.76 + 1.52kg/m’, Y& 4i J& 119.32+14.25
mmHg, & 5K JE 72.54 + 10.38mmHg, X} & £f 4F i#%
27.98 +3.87 %, BMI 23.54 + 1.26kg/m>, & 45 J&
117.68 + 13.45mmHg, %75k 71.87 + 10.16mmHg.
PABREN - BEEEZRS LR ITFE X
(=0.847, 0.925, 0.717, 0.399, ¥J P>0.05) . Jif

HIFFEXS G NEAS R, HEBERe
P Lot (20190048 )
12 BLE 5K A  PCSK9 B etk ( ELISA )
Rt & ( BB AY TREARAR) , &
B 3h 4 A2 BT AL (BS-350S ) Bz e 25 46 ) 4k 7]
(BT L EG PR A BR AR ) o 350w i it
5. 20190703, 20190911, 20200104, 20200522,
20200813, 20201114, 20210306, 20210711,
13 7% MREFrA R SR A 20500, A 28
AEEE T B MK AR WAL IR TR M, H 2
FHYEEE T A 4RI 3 ~ 5 KATH RV TR0
P2 i ER kI 5ml, 3 000r/min 5.0 10min, B0
A% 8em, BTSRRI 2 ME . R ELISA
TR LY PCSKO [UZK -0 53 Kl i 3 By g
(FSH) . f#%. 2 (prolaction, PRL) . & # 44 i
£ (LH) . ==fEIMb% (FBG) . 2SS X (FINS),
(RN E R (LDL-C) . MAHEE (TC) |
= WEHH (TG) SR TE b5 LSRR S8 bR, R
FHRA SRR HOMAIR, HOMA-IR= %5 Ji§f ik 12 &%
x 55 I /22,5, R4l HOMA-IR BB #4770 4.,
¥ HOMA-IR < 2.69 H#HAFNAE IR 4 (n=62) , H
HOMA-IR = 2.69 EHAZI IR 41 (n=92) .
1.4 %3t S 54 K SPSS22.0 MR AT T,
THEVORHYRT GBS  , R + Frifi2E( s )
Fon, AL BCRH ¢ K505 K Pearson AH G
3BT PCOS H % I 7% PCSK9 51 I Z 45 b L) Kb
REACHHEARAH DG ; R Z M E Logistics - 53
Mr PCOS B I & IR (SR 250 Ke g br il i B
H a=0.05,
2 #R
2.1 TR LL PCOS 8 % % ik PCSK9, #ER5/X,
WIARA RS E A WK1, SXTERA
#H e, PCOS 4 # #& Ky PRL, LH, FBG, FINS,
HOMA-IR, LDL-C, TC, TG L) K Ifi 3 PCSK9 F&5 ,
LREAGI B (B P <005), —HEHW
FSH H#, ZRTsit#E X (P> 0.05) .
22 JEIR 05 IR %40 % & i PCSKO, 48 54X it
FARA RS F AR ILE 2, dE IR 41 M1 IR
4 H %9 FSH, PRL, LH, TC #, 2 R L4 it
FREX (B P=>005); IR4E# 1 FBG, FINS,
LDL-C, TG Pl M Ifi 7% PCSK9 Y& TIE IR 4, £ 7
HAGIFE XL (P <0.05) .
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*F1 XHEZAL5 PCOS HEEIMF PCSK9, HERS K5

fEFR A R R R IEAREL R (Xt )

oA XA (n=50) PCOSHL (n=154) ¢ P

FSH (1U/L) 527+141 541153 0573 0567

PRL (mIU/L)  325.13%61.79  361.94x8823 2738  0.007
LH (mIU/ml) 7.68 +2.42 1035257 6472 < 0.001
FBG (mmol/)  4.93+0.54 534068  3.882 < 0.001
FINS (wUml)  854+237 1459405 10011 < 0.001
HOMA-IR 1.87£0.71 346104  10.067 < 0.001
LDL-C (mmol/L) 2.34+042 297054 7538 < 0.001
TC (mmol/L) 3.96+0.52 464£071 6246 < 0.001
TG (mmol/L,) 1.48 036 196+043 7121 <0.001
PCSK9 (ng/ml) 226.94+20.18  292.57+4231 10572 < 0.001

%2 FEIRZAS5 IR HEEFEMEF PCSK9, HEREKEHE

PRIAR MERRIEAREE R (s )

WA IRA (n=92) dFIRA (n=62) tfi Pl
FSH (IU/L) 547161 5324150 0583 0.561
PRL (mIULL)  372.56+90.32  346.18+81.76  1.846  0.067
LH (mlU/ml)  10.432.68 10234242 0472 0.638
FBG (mmol/L)  5.63+0.74 4.9120.63 6278 <0.001
FINS (uUml)  16.54+4.31 1170354 7330 <0.001
LDL-C (mmollL)  3.21+0.56 261049 6851  <0.001
TC (mmollL)  4.71£0.72 4.54+0.68 1469 0.144
TG (mmol/L)  2.1130.46 1.74£039 5197 <0.001
PCSKY (ng/ml) 324.5145033  245.18+40.16 10379  <0.001

2.3 PCOS % % fn 7% PCSK9 5 #5 fig X34 38 47 A &
VB ISAR AR R M 4 Pearson 7T B,
PCOS HEIM3% PCSK9 5 LH, FBG, FINS, HOMA-
IR, LDL-C, TC, TG ¥JEIFAX (r=0302, 0458,
0.446, 0.547, 0.684, 0.408, 0412, ¥J P < 0.05) ,
5 FSH, PRL JCHA & A9 AH e (7=0.073, 0.104, ¥
P>005) .

24 PCOS 5L IR 9%l E o4 kK3,
99N 2.2 WA AE 2 % 1) FBG, FINS, LDL-C, TG
K PCSK9 1 B A8 B, PCOS I K IR LA
KA (k& =1, £RHE=0) . LLHZE Logsitic
M5 #0817, FBG, FINS M [fil i PCSKO )
J& PCOS B# I 4 IR B E (1 P<0.05) .

*x3 PCOS &I % IR WEIMEZ S

E B SE Wald/ P OR  OR95%CI

FBG 0726 0249 8501  0.004 2.067 1.269 ~ 3367

FINS 0813 0287 8024  0.005 2.255 1.285 ~ 3.957

PCSK9 0542 0193  7.886  0.005 1.719 1.178 ~ 2.510
3 itig

PCOS Z L MER R £ WA N 4 i, DURESRE
FHRAE R WibRERT, F[E PCOS MK HALE 6.0%
i, BRFEHX K 83% ~ 9.13% ', PCOS & T
SO B IS B Lot R HEBR DI BEAL, ESH NS BIRE IR

W5 ARIIZE AR | O IR S ) S o AU
DAL LG X 29 20 A7 FEUR A 24 A T T0% RR A 1 B o0 fi
A RN L, ARUFTREE R LI, PCOS 4 #H
) PRL, LH, FBG, FINS, HOMA-IR, LDL-C,
TC, TG ¥ F X4, FUH 5 R LA T,
PCOS H #3777 B B OB 10O LA B i R 5
W, XE5HPHE P A R kA, IR4A
H# FBG, FINS, LDL-C, TG & TaE IR 41,
PEORAEAE IR () B3 B 25 5 kA Ml R AR i 5%
PCOS B H I IR J5 %R & 25 i A= 1 FH EEREAIR
SEWUAR MR EE LT, R 20 o 22 1 R
B FOR M A, TS50 FBG Al FINS (14 T
wr, SRR EEL Y. S —Jrm, IR ST
IlE LDL-C, TG W&o, HILJE& IR () PCOS
BE RS AR R E

PCSK9 A Gtk 1p3.32, HAi% M
F B4 T BRI 40 i 3% 1 LDL SZ AR %% B, A
ifi 34 /i1 LDL-C 7K "2 AfF 5745 5 2%, PCOS
ZH HE L PCSKO & X IE4, #/) PCOS &
I PCSK9 /K -5 54 ek, X5 BIZON 4
I IE 25 R —5, ST B, PCOS #EAL/NER
I PCSK9 7KF-BH g & 25 X g, H PCOS
/1N BUJF JUE FT B 8. PCSK9 mRNA il 25 [ 7K F 14 i
FIE M AR A A, IR AR HE B IS
PCSK9 /K3 FAF IR 41, H.IfL1E PCSK9 J& PCOS
BEIFL IR ZmE R, XK PCOS B 1Y I
5 PCSK9 FikIFM S IR B YIM K. AR L,
FE B 5 R ik = 19/ BUBLAY T I P9 PCSK9 mRNA LA
Kt 3% PCSKO ¥ 52 S IR G, i 9 R 5 =
AR A N i 5 ROKETHE R, /N BURFBE Y PCSK9
mRNA DU 113 PCSKO (557K 488 i 17 1,
MLAA B8 98 i S 0 A2 U IR A JZALH, P 4
S H B A E SN ] A2 1 PCSK9 19 £ ik, H 1M
il PCSK9 /K205, ARAE vt 2575 21| B B A 2
2 U9 n] L PCSK9 HLAT — @ UM RAEFT, X1l fE
EHZ 5 IR i/ Z —. HAMAMURA % 1
GINT 674 388 AR K ANHE, 44T A KT I
PCSK9 7K*F-5 HOMA-IR 7 Mo, eah, 4G 10F
Y PR 2 TR PR RN G R B s B 1T PCSK9
5 HOMA-IR 501 g A9 IEAR G 7 AR5 38 1o A
KAESP BT LB, PCOS M L7 PCSK9 5 FBG,
FINS, HOMA-IR, LDL-C, TC, TG #J521EAX,
X HE— 2 $2 78 PCSK9 5 34 1 B Ag AR LA & IR
15 VI 56, LDL-C 5 H A2 R 454 vk AN 40 i
J5 20 T 20 LR, T PCSK T 4 fift AT 4 i 2 1
() LDL-C /&, #1530 LDL-C Joik 5 H A2 (kgh
G, NI T2 M R A LDL-C A%k, Ptk



WA EYSGE 408 $S28 2025483 H

J Mod Lab Med, Vol. 40, No. 2, Mar. 2025 159

2 WK LDL-C KFThe " BFs iR, 75

Ml PCSK9 &3k 5 PCOS A A1 /| U JIE A1 51 5111

LDL-C 52 AR KB 3 m, BRI U R 25

AL BB B M BRI, PCSK9 g

T R HEHLAAR Y TR RS o A L i R

Ko FENG 45 " (RS o, 2 BUBE PR R 1L

{if PCSK9 5 LA/ 2 IEAR G, HAEALIE LDL-C

SRR I HORAFAE R A G . SRR R,

PCOS /NI i AP AL PCSK9 2 1K T i & T

517 LDL-C Fl TC £ IEAHG, 23t PCSK9 i

51 Bl 55 % A5 B 47T ( Alirocumab ) i f5, LDL 42

& (LDLR ) BRI, NEACHZEELAG0 5P

AT AE I B M A, fEm IR IR A

[ PCOS /N, B3 15 T 45 & 8 (sterol

regulatory element binding protein, SREBP ) Il

fatostain HJ LAJ(/> PCSK9 ik, 3% PCOS AL/

B8 g i LA DT k5 BRI R F, #78 PCSK9 1 fE

BN WEGTT PCOS MTEER S Y,

L ik, PCSK9 7E PCOS M4 I % 5 57 %
Fik, HHRDOKNV58EBBEIR S DIA G,
7K 71 PCSK9 J& PCOS 4 IR ke %
PCSKO 1 J1 il PCOS [HT AL Wibriidy . At
FEEMFFE BRFINTIFTRR . A s>, H
ARXt PCSK9 7 PCOS S#H G BhiZ Wi . AL AT AL
SRAETT T BN B ELIEAT 08T, S SRR BT LA
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