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HE . By TR KR (GDM) 3-4a 1 5 323k S Bk e i gk 7 i E & A BN R 2 IR i 4
T 1(Endocan) #9 F A F AR, F 5 AT SR 25 B 09 TR, ik IR 202445 A—2025F5 A F B K%
P 8, Fr By da 4o )L BB TR K0S 69 306 4] GDM Z-da4F A B F 4L AR AB IR 42 By &5 a4k B 40 (208 48 ) Ak R
B48(9845] ), 75 3L B 50 4] B) Bk B B daAF A xR 4, R A AR B A F 18 #R A% Bh Bk of 7 A2, B R S R R IR K
Ik fn F i & & A Endocan KT, K % B E — % Logistic BN EER AT dEdk R R 45 Ao e B &, 4 2
KA TAEHFIE(ROC) ¥ K iRAE B J5ARIT IR 2 B ag TRl & Ak . G5 JEdR R R 41 B da oy = ML e 4 (FPG) b
21 & (HbAlc) AR E ENE & G 2 B B3 (LDL—C) /K -F 3 & TR EF (P <0.05), 4k R R A 54269 3F
15 (PD) (P A F5 3 (RT) VB4 B 7k 55 47 Tk R AR iR WA (S/D) R -1 35 & T a4k B4 41 (P <0.05) , %
45 IR LR (PSV AR TR B 40 (P <0.05) o 4R R B 4054 68 o 7 i80% & A \Endocan 7K -F 3 & T4k IE
F4(P<0.05), PI %ﬂ@ﬁ[o}{ =115.898(95% CI:9.558,1 405.364) ] \R1 ,%714%[011 =187.342(95% CI:1.093,
32 109.040) 1.5/D & K F [ OR =4.024 (95% CI: 1.581,10.242) ] . PSV A& K F [ OR =0.504 (95% CI: 0.346,
0.733) | e FH i FEEA SR [OAR =1.024(95% CI:1.015,1.033) ]#= Endocan & 7K F [OAR =1.029(95% CI:
1.009,1.049) 135 4 GDM 4R R B89 &1 B £ (P <0.05) . T & 8% 3h Bk fn i 52 | f 73807 % A Endocan 7K
T BE A TN GDM HE4R R Bo#g s & T @ AR A 0.988(95% CI:0.975,1.000) , # B P A 98.0% (95% CI: 0.928,
0.998) , 45 1 4 94.7%(95% CI1:0.907,0.973) . Z5i GDM ZdaF T 8k bk f iR A 3 o FiE £ AL
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Abstract: Objective To investigate the uterine spiral artery blood flow parameters, and the expression
characteristics of serum activin A and endothelial cell-specific molecule 1 (Endocan) in women with gestational
diabetes mellitus (GDM), and analyze their predictive value for pregnancy outcomes. Methods A total of 306
pregnant women with GDM admitted to Qingdao Women and Children's Hospital Affiliated to Qingdao University
from May 2024 to May 2025 were selected as the study group, and divided into a normal pregnancy outcome group
(208 cases) and an adverse pregnancy outcome group (98 cases) according to pregnancy outcomes. Another 50
healthy pregnant women during the same period were selected as the control group. Uterine spiral artery blood flow
parameters were measured by ultrasound, and serum activin A and Endocan levels were detected by enzyme-linked
immunosorbent assay (ELISA). General multivariate Logistic regression model was used to analyze the risk factors
for adverse pregnancy outcomes, and receiver operating characteristic (ROC) curves were drawn to evaluate the
predictive efficacy of each indicator for pregnancy outcomes. Results Fasting blood glucose (FPG), glycated
hemoglobin (HbAlc), and low-density lipoprotein cholesterol (LDL-C) levels were significantly higher in the
adverse outcome group than in the normal outcome group (P < 0.05). Pulsatility index (PI), resistance index (RI),
and systolic/diastolic ratio (S/D) were elevated in the adverse outcome group (P < 0.05), while peak systolic velocity
(PSV) was reduced (P < 0.05). Serum activin A and Endocan levels were also significantly higher in the adverse
outcome group (P < 0.05). Multivariate analysis indicated that high PI [OAR = 115.898 (95% CI: 9.558, 1 405.364) ],
high RI [OAR = 187.342 (95% CI: 1.093, 32 109.040) ], elevated S/D [OAR =4.024 (95% CI: 1.581, 10.242) ], low
PSV [OAR =0.504 (95% CI: 0.346, 0.733) ], high serum activin A [OAR =1.024 (95% CI: 1.015, 1.033) ], and high
Endocan [OAR = 1.029 (95% CI: 1.009, 1.049) ] were risk factors for adverse pregnancy outcomes in GDM (P <
0.05). The combined detection of uterine spiral artery blood flow parameters, serum activin A, and Endocan for
predicting adverse pregnancy outcomes in GDM had an area under the curve (AUC) of 0.988 (95% CI: 0.975,
1.000), a sensitivity of 98.0% (95% CI: 0.928, 0.998), and a specificity of 94.7% (95% CI: 0.907, 0.973).
Conclusion Abnormal uterine spiral artery blood flow parameters and elevated serum levels of activin A and
Endocan in GDM pregnant women are associated with adverse pregnancy outcomes. Combined detection can
provide an objective basis for predicting adverse pregnancy outcomes in GDM.
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# A P A 4 = M 2 F 1 (endothelial cell-
specific molecule 1, Endocan ) J& i 1L 45 P4 52 41 i 45 5
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122 Heedeg O IR LT . BT E G
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1.3 Fi&

130 s RFORHEC S o B GDM AR A B Il PR BT
o Horb, N SRR AL 45 22 I AR % | 28 i 4 5
$8 %4 (body mass index, BMI) , A ZH 2% J&] K 7= 1%
FE LR PR A b A 45 W 45 6 FNET 5K s WA s 0 2R
S OB A AR R o B R IR T 2t A
I B O AR Al s  ABER T o SREEBEFERT 4
T R 2 DR ZS R I # K AL 5 mL, X3 000 r/min 5.0
10 min 73 B MLV o >R M FE (3 0 5 il = R
(Triglyceride, TG ) F1 & IH [& B (total cholesterol, TC) ;
K FH ) 70 W A0 A T 3k AT 255 1 I B (fasting plasma
glucose, FPG) ; 2R FH B 422 I 52 2 A6 00 v %% 2 g 2 11
AH & B (high—density lipoprotein cholesterol, HDL-C)
FUAK %% B2 B8 25 (1 I [ B (low—density lipoprotein
cholesterol, LDL-C) . [ iR ¥8 bR ¥ 7E 3£ B ¥ [ A A
Cobas 8000 4 [ ) A= L7 7 R 58 b 58 iAG I . R
H AR 2 ROl B 2 o3 B 0 D S I JBR B R (fasting
insulin, FINS) ; 2R FH 155 %0 00OFH €2 3 5 A6 0 B £k 1 21
#H H (glycosylated hemoglobin, HbAlc) o

132 FEkshkniifdbn RAHEEGE
2\ W] Voluson E10 % (4 22 5 1) i 75 12 W AR I Fir A7
WIF 580 G2 14 1B R sl bk i it 2 50, i 2 A S AR LU
R RIS W R B AR AE e . 2R 2R
YRARY ML, 258 PR P Sk (138 3 ~ 5 MIHz) Vi M
78T WUZ K BB A BRAL S | o USRS LR b1
B RE 1 W Sl DK AR A e R BB R I A
JE AN B 3T 5 3 3l 48 2L (pulsatility index, PL) \BH
F148 % (resistance index, RI) AU 45 1 W {H 7 33 5 47
K R 399 7 7 EE AR ( systolic/diastolic ratio, S/D) , [A] B ic
S 4 I {E I 3 (peak systolic velocity, PSV) , B4
SR S 3 BT HA{E

1.3.3 @ iF#EE AEndocan K-FAeml  REFTAH
WHFFEXT G2 10 25 IE I ik I 3 mL, 7 IR 30 min
J& . A3 000 r/min B0 10 min 53 B LT, 4385 T
—80 CARAERFI o SR bR EDK A 952 W52 B .36 Az ) i 75

PG 2 A FI Endocan 7K (i) &1 A 26 [5] R&D
Systems 23 H ) o T A A I #47 7E Synergy H1 22 1) RE i
B (3 [E BioTek 23 7)) b 5¢ B, J™ 46 3318 1270 & 156
WIS B R AR, OF B B R A ORI A 1
134 HEdRZE Byl ARURAS RO AR A ORI ) 5
I3 W 3k A v R AR R 2 A A B LT AR L
& F M — RV AR, FEAFENILERKZIR .
I AR R AR AR AL B L RILE
FoKFHE RS S B LS B A, Ry
B 285 Jay K 27 49 53 SR R B T i 2H (208 451]) FAE iR AN R
ZH (98 ) .
1.4 SHiFFERE

B 43 M1 % FH SPSS 27.0 A R3.4.3 48 4k 1F .
THECTERE A I 50 (%) 2w, IEBCR X
B 5 ORI AR + BRI 2E (x £ ) RO, HLBCR ]
t KB BT 22 40 BT, A B A ST REAS ¢ R 5 5
Wi A28 19 23 BT R ] 22 D] 3R — i Logistic [l Y58 5 2
il 52 i & T AE F5 1E (receiver operating characteristic,
ROC)HZk. P<0.05 hZERAGITFEL.
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BMI A G A8 7= 0k MR8 TR &7t FE TR R 2R AR
ORI 5 1% TG K-\ TC 7K (FINS K- F1
HDL-C 7K e, 28 o/ x> K56, 2 7 ¥ B Ge 24 3
M (P>005), WIRIEHHSERARHZEEM
FPG \HbAlc fl LDL-C /K LU 85, 28t K 56, 22 394
it ar 3 L (P<0.05) ; fE ik AN B 41 FPG . HbAlc
LDL-C /K -3 T RIE R 4. W& 1.
2.2 RAZPAMFSEEIBKMTS LR
LIRS KA 4T R O H 4 Rt B 41 29 15 A P
RI.S/D Fl PSV K- Le e, & 07 25007, 2 R ¥4 5
TR L (P <0.05) ; i IRAS K40 5 4R IR IE % 4122 11
(1 PLLRIFN S/D 7K P34 5 F X B4 (P <0.05) , PSV AIK
TXFHEZL (P 0.05) 5 4R Uk A K 41 22 1 % PLLRI A1 S/D
IR 34 7 T4 R 1E 40 (P <0.05) , PSV I% T4 % 1E
WA (P<0.05), W2,
2.3 FBAZPWIMEREZR AEndocan K FELEE
WEIRAS K2 I IR AE W 241 R0 6 B 20 28 40 Y 1 v
W% A Endocan 7K LLER , 407 220007, 2 5 H
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®1 HEREFASEERARAZANVIKAZHLER

WERIEH 4] 208 30.25+4.17 2437 +2.28 30.02 % 1.15 128(61.54)  80(38.46)  119.37+925  75.62+7.13
WIRARYL 98 31.08 + 4.62 2454 +2.75 29.97 + 1.43 65(66.33)  33(33.67) 121.46+10.83  76.25+8.04
X {H 1.547 0.58 0.327 0.656 1.108 0.453
PA 0.123 0.562 0.744 0.418 0.269 0.650

UEURIE R 2 12(5.77) 196(94.23) 5(2.40) 203(97.60) 58(27.88) 150(72.12)
IEIRA R 8(8.16) 90(91.84) 4(4.08) 94(95.92) 32(32.65) 66(67.35)
1 0.625 0.657 0.730
P4 0.429 0.418 0.393

TR E R 4L 2.92+0.37 4.84 +0.68 7.28 +1.42 13.42+3.37 6.42+1.19 1.23+0.21 2.52£0.64
IEHRAS K20 2.96 +0.33 491 +0.58 8.17+1.61 13.65 +3.26 7.08 +1.32 1.27+0.18 2.83+0.71
t{H 0.887 0.867 4.923 0.564 4.389 1.608 3.790
PIH 0.376 0.387 0.000 0.573 0.000 0.109 0.000

®2 BHETFEEEFRMLTSHILE (s

YEIRAS R 41 98 1.09 +0.3312 0.79 = 0.13"2 1.99 +0.80"2 6.16 + 1.86"%

UEHRIEH 41 208 0.69 +0.17% 0.65+0.117 1.54 +0.68" 8.47 +2.13V

of HR 41 50 0.42+0.11 0.32+0.08 1.15+0.41 1037 +3.25

FAE 183.582 283.654 27.826 64.397

PE 0.000 0.000 0.000 0.000
- OEXTHRGLEER, P <0.05; @ SHTHRIEH 415, P <0.05.

Giit2E i L (P <0.05) ; W YR AS K 41 AT IR 1 41 22 LA PL.RI.S/D ., PSV . Ifil i #4 & A Fl Endocan 7K *F
T M WS 3R A Endocan KPS m TXFI (P < (B 50ME ) Ry [ AR &, E1T 22— Logistic [l
0.05) 3 JF B A B 2H 2 B9 B I35 90T 26 A Endocan 7K U407, 45 5 s : PLES K F[OR =115.898 (95% CI ;

YR TR IR IE# 41 (P <0.05). W3, 9.558, 1 405.364)]. RI % /K F[OR =187.342(95% CI ;
2.4 GDMIHREARRHEIMEZSH 1.093,32 109.040)].S/D & K F-[OR =4.024 (95% CI.

DUESRARAEERAR (7 =0, 2 =1) N HZ&E, 1581, 10.242)]. PSV { 7k [ O R =0.504 (95% CI:
*3 FAEAENMFEHEEAEndocan kLB (x+s) 0.346, 0.733)] . il 7i5 #1558 A K F[OR =1.024
(95% C1:1.015,1.033) #1 Endocan & 7K F-[OR =1.029
(95% CI1:1.009, 1.049) 4425 GDM 4k A~ R 11 18 [

MIRARA 98 511.17 £ 132932 177.31 = 40.63"%

IERIER 2 208 259.30 + 76.67" 152.09 = 34317 R (P<0.05). W4,

Xif N2 50 200.12 £ 42.93 146.87 « 28.45 25 FEBEMMRSH. MFRHERA
Pt 295.998 19.804 Endocan 7K 3t GDM $EIR A B #9543 #7

Pl 0.000 0.000 ROC £ 23 B 45 5 o, 6 B8 3h ik i 3 =

T SRR AR P <0.05; @ S5 HEIR IE# 4L HA , P <0.05. B LIS B0 2 A Endocan K EBE A B i 4
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Fz4 GDMITIRA R 00 E & % E ZE—# Logistic Bl #1541
ZES b S, Wald x*{f PAH OR 2%l
TR TBR
PI 4.753 1.273 13.935 0.000 115.898 9.558 1405.364
RI 5.233 2.625 3.975 0.046 187.342 1.093 32 109.040
S/D 1.392 0.477 8.536 0.003 4.024 1.581 10.242
PSV -0.686 0.191 12.820 0.000 0.504 0.346 0.733
TG 25 A 0.024 0.004 28.941 0.000 1.024 1.015 1.033
Endocan 0.029 0.010 8.198 0.004 1.029 1.009 1.049
AR R 0.988 (95% CI1:0.975, 1.000) , fU M4 98.0%  0.907,0.973) . WLFRSHIE 1,
(95% CI:0.928,0.998) , ¥ 5 ¥ - 94.7% (95% CI:
R5 FEEEFKILFESE. MEREZ A.Endocan 7k F 3 GDM FIR A B B9 43 4
b7 T L
TR BB TR LR TR ER
FEN IR ES ik i T 24K 0.374 0.940 0.910 0.970 84.70 0.760 0912 92.30 0.878  0.955
MG % A 395.805 pg/ml. 0.943 0910 0976 83.70 0.748  0.904 95.70 0919  0.980
Endocan 177.765 ng/L 0.671 0.605 0.737 52.00 0.417 0.622 76.00 0.696 0.816
—HA 0.988 0.975 1.000 98.00 0.928 0.998 94.70 0.907 0.973
1.0 FRIFEE, BT RS FEA R, SI6ILAEKZIR
0 1 %) A e 4 DD AR OGO 3R AR
0.8 A 16 R U5 A B R, HKCE T AT g
HEHRE A B ORI L AE P B2 D) e e A5, ] Jile 2 2%
06 PR ZE AL . [T, Endocan V4 LA P Bz 36t
# U5 B b5 25 4, H ik B R AT R IR I R I T
E ORI BB, SATE L A3 Tk
04T BRI A VE A GDM AR 45 5 (R B 5 7 A B, LG
A e DA 07 T P 8025 A R A S e o R 0 — 2D BRI
02 RIR A W, AT 6 12 F T B 0 3 K oL 7 2 8 i 0
R WA % A Endocan 15 GDM 4 168t 75 4 B e B K
‘ ‘ I I SRR ES R 0 DT, DT 308 B 2 ) o
0.0 0.2 0.4] _%E&ﬁoﬁ 0.8 1.0 ﬁf ﬁ)ﬁ Z< a Zﬂ 7{2 }IE| El/‘J FPG . HbAlc . LDL—C 7]( qz
| FEEHHKMASHE, MAMFEEA Endocansk 7 » X — IR AT AAHEAL AL D) ARG 9 fi 2
Fill GDM 4T85 7 B iy ROC ph2e WATERA BB 76 GDMIRAS T, FREE Y = il 2R 5
i 3 A E AR S AL S 0 T B HbA Le ZKF R, XA
3 iTig

GDM S — B UL 4 R 5 &, o B A AL
il ¥ B i 45 0 T RE A bR 5 R AP X R Gk &
iE IR, T RE S BN B IRSE R HE g R,
GDM 42 17 757 WBUE 3 ik i 378 2 5000 S % 40738, 4n T

SR O AR i 2R b i, B R e T R AR
WAL A BARON T, S RACPURA T R i
2 Z 5y i B U B BT R KT T A2 DA
1% B i 25 11 G B o, 1 38 2 B 2 1 AR B
()8 #% 46 LDL-C. F} & /9 LDL-C 1] 3@ &8 A fb
16 i T A% ox—LDL, #f W5 40 B 7 W5 i T2 Bl 3 VR 40
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i{ON= B B 2oy | B )1 = X s e O i =3 1
A R AL AR R R 5 2 K
AHEAE T, BE00E NF-k B %5 98 5E 18 B, 5 & 148 9 52
T RE R A, 30 By B i AR S [ 3 BUIG A4 FE i
JREE R A I PR, R M R A8 AL 3 1

T B IBE B K O 3 S BRI B i RN R4
ZE A1) PLLRI M S/D LGB &7, 1 PSVAIG, 3X S Bk T Jify
B E SR . IR IR R
J2 20 M 25 12 R SR NE B K, BRI AE N R O EE
A RE Y BLARBE T s i i iR SRR R SR
T 7E 95 BEAR SR, 53X — 20 BEME 3 45 5 RS2 B, e
R E Bl Dk LS AR B A s B A = B0 A BH )
I, X AE £ A AR PRI K S/D H A 4 T
o [RIBE, IS P Rz TR R 53— S AL A AE W A
FHBE B, B AR R 5 ke 3 A2 Le il e, it — 4
JOrJE) it A AR AS P SR AR T R i A N 4
I 25 i — 2 0 F B R A B ROHE T, BN PSV
() 0 3 R AIG o P I 3 80 ) 2 AR s i A
(1) 5t A2 45 D RE , T 2R SRS IR 5T 1Y K R
TR BIERILENARKZR, EIRAR442 0 im
TG 2 A 1 Endocan 7K i 35 5, 53X 0T IR £ 1)
B 5 0 105 P B2 460 0 ) i 3L 2 JHLATL T R A 7 i
MLV G R AR A AE KR - B KRBT, 7
JiG 25 A 2 b 32 B 10 R 2 A R 1A W, FEKSF T
o ST G A 2 U o R AR RS TR B A
M, ) IR A Sk iR 4 T B R A A AR A AR AR
PP Endocan £ R P9 Bz 40 i 4 S0 o 1, RO
2 M4 PN R A K R 0 9 0 A0 it PR T R 9 AKOF- T
TR L BB T PN R AN Y TR R A R
JEP TR BT RS TR i 45 i it gk A mT o
% 2 240 TR B W I O 2R A R TTE A A
WA 55 43 s ML on ) Jmy 3 9 A SR 5 R B, I 4 PN
Fz 5145 5 2L Endocan B RS N, 935 I [[ = 538
JEIL I A5 PN Bz T i I A R P A 25 L)

BT 45 R WoR T e BRIk il 2 8
T b5 2 W 103 0% % A L Endocan J& GDM 4F A R
() FE B PR 2R, ML) 3 290 R i 5 il 7 T B e 5 114
i H AR B AR L SR Y ML S B e B HE Bl ik R
5 B0 B0 iR S E TS T T R 0 L O 3R
A Fl Endocan 7K - D) A5 75 2% 5% 240 i D) 68 S+ & Al I A
PN Bz 351405, 3k 4 R 2 O[] A P 3 ok 5 e i ol A A

J AR A SN R P B ) i B A5 3R AR B AN R AT R
JRUR: o s PR 1, = 5 BA X GDM AL UR A K1
TR e B s, Howmn UM I v R = BB
B I B ) g AU 2 0, oA R0 AR 1 % O A
Wit o IXFPRE G MU B T 2 Ry F B AR P
e, ARALSEEL T X G 4 D BE ARG 4 VRS T R I PR
T AN A Ak W T 58 R B s T TR it 4R 4 T
Z2% A BTk R IR R . (EATEE R R, AW
SRR T GDM AN KA 4R 25 Ja) 22 10 22 T 46 s 1 8
PRAE AL ARG R 92 B A AE B 3 Ak 22 = OFE
JIT A K e R AN B 485 Jmy 1 2 4 4R 2 0 BT A6 46 A 1Y)
BERE RZ ERREEURLHSEE AR
SEJRr o KPP S EAROR  BRAE LIS AR AN, AL T
A6 7 X A R R RS 5 o, ROk 45
B 20 2 B R TR v 1) AR A XU DA AR

25 TR T e IBRE Sh bk i U 2 A I v A AR
W) 1375 3005 2 A L Endocan J& GDM 4T §k AN KL A4 15 16
2, = F A X GDM R A KL i) T 2% BE 4 4o
ARG T 2R FH A6 5 BB 20 ik o A 2 50K 0 A
TH bR AR I E 2 R R R LR, T A4S ST
BIURE F I 1 P, =35 305 A 0 1) v 0 R e AR 4 S
H GDM Z2 A B 4 R AURS: T $2 436 Tl S T B B
U A I R AE ) (. SR, AR B ST A7 A — 2 S B
PE AL S B0 B T A R AR 3 B A AT L R 3h A
FEARAR A B, DL R B = X6 1 FUS J7 800 36 BE
il o AR FE I I Z 0 KEEAR IS UE , 8 57 bR vfE
ARG ) 2RI U 5 [ T 45 6 A 2F B R IR AT
A ity 5 055 ) R B A5 119 1 WL AR o ol 4
PRAIRYT BB A

S

4

£ X B

FANAL, TRERE, BRlsak, 45 DU AR S0 ih = B 40 b
HEBCS AT URIIBE RS 1 06 R D). P AR I IR 2 kR, 2025,
28(1): 43-50.

AL, /NG, & BB ISM1 ., WISP1 5 4T YR B IR
99 FECE LA S R AT R 45 R 1 26 R (0] 2B PR 24 24 AR, 2025,
34(3): 321-327.
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