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[Abstract] Objective To investigate the levels of serum pre protein converting enzyme Bacillus subtilis lysozyme 9
(PCSK9) and transcriptional co activator 3 (CRTC3) regulated by cyclic adenosine responsive element binding protein in preg—
nant women with polycystic ovary syndrome (PCOS) and their predictive value for adverse pregnancy. Methods One hun-—
dred and twenty-three pregnant women with PCOS admitted to the Obstetrics and Gynecology Department of Wuhan Third
Hospital from December 2020 to September 2022 were included as the study group, while 120 healthy pregnant women who
underwent pregnancy examination and gave birth at the hospital were selected as the control group during the same period. P—
COS pregnant women were divided into an adverse pregnancy subgroup (32 cases) and a good pregnancy subgroup (91 cases)
based on whether adverse pregnancy outcomes occurred. Enzyme linked immunosorbent assay (ELISA) was used to measure
the serum levels of PCSK9 and CRTC3 in two groups of study subjects. Pearson method was used to analyze the correlation

between serum PCSK9 and CRTC3 levels in pregnant women with PCOS. Multivariate logistic regression analysis of the in—
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fluencing factors of adverse pregnancy outcomes in PCOS patients. The predictive value of serum PCSK9 and CRTC3 levels
on adverse pregnancy outcomes in PCOS pregnant women was analyzed using the receiver operating characteristic (ROC)
curve, and the area under the curve (AUC) was calculated and compared.Results Compared with the control group, the
levels of PCSK9, CRTC3, testosterone (T), luteinizing hormone (LH), fasting blood glucose (FPG), fasting insulin (FINS), and
insulin resistance index (HOMA-R) in the study group of PCOS patients were significantly increased ¢/P =8.611/<0.001, 7.
794/<0.001, 29.474/<0.001, 73.271/<0.001, 6.258/<0.001, 24.295/<0.001, 16.511/<0.001); Compared with the good pregnancy
subgroup, the levels of PCSK9 and CRTC3 in the poor pregnancy subgroup of PCOS patients were significantly increased ¢/P
=7.449/<0.001, 7.943/<0.001). Pearson method analysis showed a positive correlation between serum PCSK9 and CRTC3 lev—
els in PCOS patients ¢ =0.639, P <0.001). The results of multivariate logistic regression analysis showed that PCSK9 and
CRTC3 were risk factors for adverse pregnancy outcomes in PCOS pregnant women OR(95% CI) =4.152 (2.288-7.534), 10.
369 (2.422-44.396) . The AUC of serum PCSK9, CRTC3, and their combination in predicting adverse pregnancy outcomes is
better than that of PCSK9, CRTC3 alone (Z/P =2.618/0.009, 3.104/0.001). Conclusion The serum levels of PCSK9 and
CRTC3 in pregnant women with PCOS significantly increased, which are closely related to pregnancy outcomes. The com—
bined detection of the two has important value in predicting adverse pregnancy outcomes.

[Key words] Polycystic ovary syndrome; Proprotein convertase subtilisin/kexin type 9; CREB regulated transcription

coactivator 3; Adverse pregnancy

( polycystic ovary syndrome ( homeostasis model assessment-insulin  resistance
PCOS) HOMAA-R) ( P<0.01) 1o
. . . (2020-0563)
? . PCOS
PCOS !
PCOS 0 Tab.1  Comparison of clinical data of pregnant women in the

control and study groups

9( proprotein convertase subtilisin/kexin type 9

PCSK9) . (n=120) (n=123 A P
( low density lipoprotein (zxs ) 26.25:2.92  26.00+2.84 0.677  0.499
LDL) 46 BMI( x+s kg/mz) 24.42+2.55 24.36+2.51 0.185 0.854
(xxs ) 8.24+1.10 8.52+1.23 1.869 0.063
3( CREB reg- (% 44(36.67) 52(42.28) 0.800 0.371
ulated transcription coactivator 3 CRTC3)  CRTC (%) 68(56.67) 75(60.98) 0.466  0.495
5 (%  28(23.33) 32(26.02) 0.235 0.628
(x+s)
CRTC3 T( wg/L) 32.45+3.26 50.37+5.83 29.474 <0.001
. Al LH( pg/L) 521£0.63  14.49+1.24  73.271 <0.001
PCSK9. CRTC3 PCOS FPG( mmol /L) 4.69+0.49 5.10+£0.53 6.258 <0.001
? FINS( mU /L) 4.76£0.78 7.83:1.15  24.295 <0.001
P- HOMA-R 1.42+0.24 2.20+0.46 16.511 <0.001
COS o
1 1.2 (1) D 2008
1.1 2020 12 —2022 9 PCOS L@ =18
PCOS 123 ©)
120 ;@ ;®
2 BMIL. . . . L (2) 20 L@
(P>005) o : @ : @
( testosterone T) | ( luteinizing . . ' (®
hormone LH) . ( fasting plasma glucose FPG) . 3 N N ;

( fasting insulin FINS) . © NN 10



2023 11 22 11 Chin J Diffic and Compl Cas November 2023 Vol.22 No.11 * 1183 -

; 10) 3 PCSK9. CRTC3
o (%£s pg/L)
1.3 Tab.3  Comparison of serum PCSK9 and CRTC3 levels between
13.1 ELISA PCSK9 . CRTC3 the poor pregnancy subgroup and the good pregnancy sub—
: 5 ml 10 min eroup
. . PCSK9 CRTC3
3 500 r/min 10 min EP 91 78.83+10.73 0.10+0.02
-20%C o PCSK9 ELISA 32 96.75+14.16 0.1520.05
( ) R t 7.449 7.943
. P <0.001 <0.001
CRTC3 ELISA ( Sigma )
PCSK9.CRTC3 o
132 . 2.3 PCOS PCSK9  CRTC3
Pearson PCOS PCSK9
10 CRTC3 (r=0.639 P<0.001) ,
79 d 2.4 Logistic PCOS
PCOS 32 PCos
9] ( =1 =0) PCSK9.
14 PSS 25.0 CRTC3 ( ) Logistic
P > PCSK9. CRTC3 PCOS
¢ ; (%) ( P<0.01) 4,
X’ : Pearson PCSK9.CRTC3 4 Logistic PCOS
: Logistic PCOS
: ( ROC) Tab.4  Multivariate logistic regression analysis of influencing
PCSK9.CRTC3 POCS factors for adverse pregnancy outcomes in PCOS patients
( AUC) 7 . B SE Wald P OR 95%CI
PCSK9 1.424 0.304 21.929 <0.001 4.152 2.288~ 7.534
P<0.05 ° CRTC3 2.339 0.742 9.935 0.002 10.369 2.422~44.396
2
2.1 2 PCSK9.CRTC3 2.5 PCSK9.CRTC3 PCOS
PCSK9. CRTC3 PCSK9.CRTC3
( P<0.01) 2, PCOS
ROC AUC : PCSK9.
2 PCSK9.CRTC3 CRTC3 PCOS
(zes /L) AUC 0.852.0.823  0.961
Tab.2 (ilomparlsoln of serur(r; l;lCSK9] and CRTC3 levels between AUC PCSKO9 .
e contro? group and fhe study group CRTC3 (Z/P = 2.618/0.009. 3. 104/
PCSK9 CRTC3
120 71.36+10.28 0.09+0.03 0.001) > 1
123 83.49+11.62 0.12+0.03
) 5611 794 5 PCSK9.CRTC3 PCOS
P <0.001 <0.001
Tab.5 Predictive value of serum PCSK9 and CRTC3 levels for ad—
29 2 PCSK9 . CRTC3 verse pregnancy outcomes in PCOS pregnant women
32 (26.02%) . AUC 95%CI Youden
PCOS PCSK9.CRTC3 PCSK9  88.24 pg/I. 0.852 0.777~0.910.719  0.912  0.631
( P<005) CRTC3 0.13 pg/L  0.823 0.725~0.848.656  0.965  0.620
0.961 0.909~0.980.906 0.884  0.790




* 1184 ¢ 2023 11 22 11 Chin ] Diffic and Compl Cas November 2023 Vol.22 No.11

PCSK9 PCSK9
PCOS
PCSK9
PCOS o
CRTC3 CRTC
18
" CRTC3
CRTC3
o Liu 20
CRTC3
1 PCSK9.CRTC3 PCOS CRTC3
ROC
Fig.1 ROC curve of serum PCSK9 and CRTC3 levels predicting PCOS CRTC3
adverse pregnancy outcomes in PCOS pregnant women CRTC3
PCOS
3
PCOs Pearson PCOS
A A A . PCSK9  CRTC3 PCSK9
\ ‘ °  CRTC3 PCOS
PCOS . Logistic PCSKO.
PCos CRTC3  PCOS
PCSK9. CRTC3
30% ~50% " . PCOS
PLOs PCSK9.CRTC3 PCOS
A AUC 0.961 PCSK9. CRTC3
: PCOS PCSK9. CRTC3
T.LH.HOMA4R PCOS PCOS
PCOS o
° PCOS PCSK9.CRTC3
PCSK9
N N o PCSK9.
LDL LDL CRTC3  PCOS
14
S PCSK9
IR
10 PCSK9 2
Wu " PCSK9
1 Azziz R.Polycystic ovary syndrome ] .Obstet Gynecol 2018 132
PCSK9 N

(2) : 321336.DOL: 10.1097 / AOG.0000000000002698.
o N 2 3 J 3
. PCOS 2021 49( 1) : 3-9.DOL: 10.3969/]. issn. 2095-8552.



2023 11 22 11

Chin J Diffic and Compl Cas November 2023 Vol.22 No.11

* 1185 -

11

2021.01.002.

Ruan XY Gu MQ.Diagnosis treatment and management of polycystic
ovary syndrome J .Chinese Journal of Clinical Physicians 2021 49
(1) :34.DOI: 10.3969/j.issn.2095-8552.2021-01.002.

J. 2021 49( 1) : 1821.DOI: 10.3969/j.
issn.2095-8552.2021.01.006.
Tian XX Ruan XY. Current status and related factors of sexual
function in women with polycystic ovary syndrome J .Chinese Jour—
nal of Clinical Physicians 2021 49 ( 1) : 18-21.DOL: 10.3969/j.
issn.2095-8552.2021-01.006.
Dixon DL Pamulapati LG Bucheit JD et al.Recent updates on the
use of PCSK9 patients  with
cardiovascular disease J .Curr Atheroscler Rep 2019 21(5): 16—
25.DOI: 10.1007/511883-019-0778-6.

inhibitors  in atherosclerotic

Chen Q Wu G Li C et al.Safety of proprotein convertase Subtilisin/
Kexin Type 9 monoclonal antibodies in regard to diabetes mellitus: A
systematic review and meta-analysis of randomized controlled trials J .
Am J Cardiovasc Drugs 2020 20( 4): 343-353. DOL: 10. 1007/
540256-019-00386-w.
Levenson AE Shah AS Khoury PR et al.Obesity and type 2 diabetes
are associated with elevated PCSK9 levels in young women J .Pedi-
atr Diabetes 2017 18( 8) : 755-760.DOI: 10.1111/pedi.12490.
Liu J] Xu Z Wu W et al. Regulation role of CRTC3 in skeletal
muscle and adipose tissue J .J Cell Physiol 2018 233( 2): 818-
821.DOI: 10.1002/jcp.25917.

2 CRTC3

2019 35(9) : 761-764.

Wu Q Liu M Ke WC et al.Correlation between serum CRTC3 level
and insulin resistance in patients with type 2 diabetes and abdominal
obesity
2019 35 (9) : 761-764.DOI: 10.1002/jcp.25917.

J . Chinese Journal of Endocrinology and Metabolism

J . 2008 43( 7): 553-555.
DOI: 10.3321/j.issn: 0529-567X.2008.07.021.
Endocrinology Group Branch of Obstetrics and Gynecology Chinese
Medical Association.Expert consensus on diagnosis and treatment of
polycystic ovary syndrome J .Chinese Journal of Obstetrics and Gy—
necology 2008 43 (7) : 553-555.DOI: 10.3321/j.issn: 0529-567X.
2008.07.021.

J. 2021 49( 1) : 8-1.DOI: 10.3969/j.
issn.2095-8552.2021.01.003.
Li YL Ruan XY.Research progress on polycystic ovary syndrome and
adverse pregnancy outcomes J . Chinese Journal of Clinicians
2021 49 (1) : 8-11.DOI: 10.3969/j.1ssn.2095-8552.2021-01.003.
Kim JJ Yoon JW Kim MJ et al. Thyroid autoimmunity markers in

12

13

14

15

20

women with polycystic ovary syndrome and controls J .Hum Fertil
(Camb) 2022 25 ( 1): 128-134. DOI: 10. 1080/14647273.
2019.1709668.

OrtizFlores AE Luque-Ramirez M Escobar-Morreale HF.Polycystic
ovary syndrome in adult women J .Med Clin ( Barc) 2019 152
(11) : 450-457.DOI: 10.1016/j.medcli.2018.11.019.

Faghfoori Z Fazelian S Shadnoush M et al.Nutritional management
in women with polycystic ovary syndrome: A review study J .
Diabetes Metab Syndr 2017 11( 1) : S429-8432.DOI: 10.1016/j.
dsx.2017.03.030.

Tang ZH Li TH Peng J et al. PCSK9: A novel inflammation
modulator in atherosclerosis J .J Cell Physiol 2019 234( 3) : 2345-
2355.DOI: 10.1002/jep.27254.

PCSK9
J. 2021 28
(6) :983-987.DOI: 10.11748 /bjmy.issn.1006-1703.2021.06.019.
Lin SL Chen TH.Study on the correlation between serum PCSK9 and
glucose and lipid metabolism and insulin resistance in patients with
gestational diabetes ] .Labeled Immunoassay and Clinical 2021
28 ( 6): 983-987. DOI: 10. 11748 /bjmy. issn. 1006-1703. 2021.
06.019.
PCSK9.vWF  apoM 2
] 2023
20( 4) : 500-505.DOI: 10.3969/j.issn.1672-9455.2023.04.015.
Liu ZW Na RS Ma C.Diagnostic value of serum PCSK9 vWF and apoM
levels in type 2 diabetes complicated with great vessels disease J .Med-
ical Laboratory and Clinical 2023 20 ( 4) : 500-505.DOI: 10.3969/
J.issn.1672-9455.2023.04.015.

Wu Y Shi J Su Q et al. Correlation between circulating PCSK9
levels and gestational diabetes mellitus in a chinese population ] .
Front Endocrinol ( Lausanne) 2022 13( 1): 826-833. DOI: 10.
3389 /fendo.2022.826757.

Xu Z Liu J You W et al. Cold exposure induces nuclear
translocation of CRTC3 in brown adipose tissue J .J Cell Biochem
2019 120( 6) : 9138-9146.DOI: 10.1002/jcb.28189.

CRTC3

] 2022 37(6): 1002-
1004.DOI: 10.19829/j.zgfybj.issn.1001-4411.2022.06.011.
Liu XJ Xu HM.Serum CRTC3 level in pregnant women with gesta—
tional diabetes and its relationship with glucose and lipid metabolism
and pregnancy outcome J .China Maternal and Child Health Care
2022 37 ( 6) : 1002-1004.DOL: 10.19829/j. zgtybj. issn. 1001-4411.
2022.06.011.
Liu ] Wang L. Chen W et al. CRTC3 regulates the lipid metabolism
and adipogenic differentiation of porcine intramuscular and subcuta—
neous adipocytes by activating the calcium pathway J .J Agric Food
Chem 2021 69( 25) : 7243-7255.DOI: 10.1021/acs.jafc.1c02021.

( 12023-06-21)



