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ABSTRACT Objective: To analyze the relationship between serum osteocalcin (OC), thrombospondin-1 (TSP-1) and
angiopoietin-like protein 2 (ANGPTL2) and insulin resistance (IR), sex hormones and ovarian interstitial blood flow in patients with
polycystic ovary syndrome (PCOS). Methods: 125 patients with PCOS who were admitted to People's Hospital of Inner Mongolia
Autonomous Region from January 2020 to April 2022 (PCOS group) selected, and they were divided into IR group with 68 cases and
non-IR group with 57 cases according to homeostasis model assessment (HOMA)-IR, another 67 healthy adult women (control group)
were selected during the same period. HOMA-IR, sex hormone and ovarian interstitial blood flow indexes of research subjects were
collected, and serum OC, TSP-1 and ANGPTL2 levels were detected by enzyme linked immunosorbent assay. The differences of sex
hormone, ovarian interstitial blood flow indexes, serum OC, TSP-1 and ANGPTL2 levels between PCOS group and control group, IR
group and non-IR group were compared. Pearson/Spearman correlation analysis was used to analyze the correlation between serum OC,
TSP-1, ANGPTL2 levels and HOMA-IR, sex hormone and ovarian interstitial blood flow indexes in patients with PCOS. Results: The
HOMA-IR, luteinizing hormone (LH), LH/ follicle-stimulating hormone (FSH), testosterone (T), peak systolic velocity (PSV) and
ANGPTL2 levels in PCOS group were higher than those in control group, while the pulsatile index (PI), resistance index (RI), OC and
TSP-1 levels were lower than those in control group (P<0.05). The LH, LH/FSH, T, PSV and ANGPTL2 in IR group were higher than
those in non-IR group, while the PI, RI, OC and TSP-1 levels were lower than those in non-IR group (P<0.05). Pearson/Spearman
correlation analysis showed that serum OC and TSP-1 levels were negatively correlated with HOMA-IR, LH, LH/FSH, T and PSV in
patients with PCOS, but positively correlated with PI and RI (P<0.05). Serum ANGPTL2 level was positively correlated with HOMA-IR,
LH, LH/FSH, T and PSV in patients with PCOS, and negatively correlated with PI and RT (P<0.05). Conclusion: Serum OC and TSP-1
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are low expression in patients with PCOS, while ANGPTL2 is high expression in patients with PCOS, which are closely related to IR, sex

hormone and ovarian interstitial blood flow.
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% 1 PCOS A 53488 40 HOMA-IR M= | UP & 8] R IR i8R FAMF OC. TSP-1,ANGPTL2 7k 3 bk 4%

Table 1 Comparison of HOMA-IR, sex hormone, ovarian interstitial blood flow indexes and serum OC, TSP-1

and ANGPTL2 levels between PCOS group and control group

Indexes PCOS group(n=125) Control group(n=67) t/U P
HOMA-IR 3.50(2.22,4.44) 2.10(1.82,2.40) 5.999 <0.001
LH(U/L) 12.87+4.48 5.39+2.35 12.748 <0.001
FSH(U/L) 5.81+1.58 6.04+1.24 -1.033 0.303
LH/FSH 2.17(1.61, 3.08) 0.80(0.57, 1.02) 10.093 <0.001
Ex(pg/mL) 132.42+37.52 121.67+40.13 1.846 0.066
P(ng/L) 1.49+0.70 1.59+0.64 -0.972 0.330
T(nmol/L) 0.60+0.10 0.19+0.64 7.020 <0.001
PRL(ng/mL) 1.89+0.68 1.82+0.48 0.748 0.455
PSV(cm/s) 9.77+1.35 6.40+0.94 18.195 <0.001
PI( %) 1.19+£0.41 2.03+0.45 -13.075 <<0.001
RI( %) 0.39+0.16 0.96+0.25 -19.207 <0.001
OC(ng/mL) 0.33+£0.11 0.49+0.17 -7.890 <0.001
TSP-1(ng/mL) 92.68+20.50 177.59+52.72 -15.927 <<0.001
ANGPTL2(ng/L) 315.19+£55.98 233.74+48.82 10.036 <0.001

2 IR 4A 59k IR A1 BER | OP &8 B MR8 AR A0 iF OC. TSP-1 ANGPTL2 /K FLb %

Table 2 Comparison of sex hormones, ovarian interstitial blood flow indexes and serum OC, TSP-1 and ANGPTL2 levels

between IR group and non-IR group

Indexes IR group(n=168) Non-IR group(n=>57) /U P
LH(U/L) 14.38+4.32 11.06+3.98 4.435 <<0.001
FSH(U/L) 5.71£1.65 5.93+1.50 -0.774 0.441
LH/FSH 2.46(2.05,3.24) 1.74(1.27,2.72) 3.638 <<0.001
E,(pg/mL) 137.89+34.04 125.89+40.63 1.797 0.075
P(ng/L) 1.54+0.75 1.43+0.65 0.867 0.387
T(nmol/L) 0.64+0.10 0.56+0.09 4.661 <0.001
PRL(ng/mL) 1.95+0.66 1.82+0.71 1.060 0.291
PSV(cm/s) 10.09+1.34 9.39+1.28 2.969 0.004
PI( %) 1.09+£0.40 1.31+0.39 -3.098 0.002
RI( %) 0.35+0.16 0.44+0.14 -3.314 0.001
OC(ng/mL) 0.29+0.11 0.39+0.10 -5.275 <<0.001
TSP-1(ng/mL) 84.55+20.28 102.37+16.19 -5.353 <<0.001
ANGPTL2(ng/L) 345.57+60.92 278.95+52.84 6.465 <<0.001
3 b fE ik S 22 B EEARIY, PCOS & bRl

PCOS J&—Fi WL H &2 24 1A 5 D RE A, 8 aT 70% Y%L
PERZRE A 40% 1) [ 2R 77 55 PCOS K, U I 3 &
O, (R PCOS IR RES [P IR LI f5 2 AL 2Rt
TFEEL , R R R PSS O I L2 RO PR 1 8
PR, PCOS 452 MR AR B 1 A A 14 A B C B £ 451
& FUR AL B OCHLH B AR 2T s

TR R MILAE 2 PCOS A B A= LRl 2 — , LB PEAL A

FAL RO E MR BRI ERL, 2R M T.LH,
LH/FSH F} 5 Fil FSH 1E 8 s B0, A5 458 R, PCOS 4
3% LH LH/FSH T ACFE0%) B B3 T3, 7455 PCOS B
PR LR R R AR E 0 RGPS 5 IR ST ag
EHEEAHDC, PCOS 35 R UN ST A NI e 55 v 5| 2 o 5] T
N 35 TR 0T, LA 2 e M 5 S R ML 3 19 T ) SV HEhm, AT
e ot A5 UG 7 P4 g P B i A5 & 46 BEL T ) R BRIl 223
PRI X ARG AR A~ IR /2 PCOS fy 38 A: 3
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% 3 PCOS #&MF OC,TSP-1,ANGPTL2 7k 5 HOMA-IR, 143 1 P & i8] B it e 4r A8 X 1%
Table 3 Correlation between serum OC, TSP-1, ANGPTL2 levels and HOMA-IR, sex hormone and ovarian interstitial blood flow indexes

in patients with PCOS
oC TSP-1 ANGPTL2
Indexes
r P P r P

HOMA-IR* -0.674 <<0.001 -0.680 <0.001 0.604 <<0.001
LH -0.541 <<0.001 -0.596 <<0.001 0.582 <<0.001

FSH 0.013 0.857 0.067 0.354 -0.016 0.826
LH/FSH* -0.608 <<0.001 -0.557 <<0.001 0.545 <<0.001

E, -0.080 0.268 -0.128 0.076 0.070 0.332

P -0.015 0.840 -0.031 0.665 0.032 0.615
T -0.514 <<0.001 -0.687 <<0.001 0.558 <<0.001

PRL -0.092 0.207 -0.113 0.120 0.038 0.598
PSV -0.576 <<0.001 -0.616 <<0.001 0.569 <0.001
PI 0.575 <<0.001 0.581 <0.001 -0.584 <0.001
RI 0.539 <<0.001 0.579 <0.001 -0.571 <0.001

Note: * was Spearman correlation analysis.
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1% B(phosphoinositide-3-kinase/protein kinase B, PI3K/Akt )
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