TEZE A M ik hetp: //mchchina. xjtu. edu. cn

RS M E &% EE MF sFlt-1 . ESM-1 &
AGEs RiIZKERIGEKREX

RAKAR TRp L A K==
(LARBRFEFEWELEILEEF P CEGERRZH,5d =L 572000)

(# ZEIBHN KT EERNSZLEAEBHDP) B HF hF THEKELFT A X AEAKEF 2HR-1GFD AL mEF 2 F-1
(ESM-1) Z i BA4s AL A K Z W (AGE) A X R A EN ., Fik #R20205F1 AE 2022 F 12 ALBILEEF PO EHE
B s 49 192 4] HDP & % (HDP 48) 4= 50 4]k & Fda (3F 1R 40) L 4t e 7 sFlt-1.ESM-1 & AGEs &, HDP & % @ 3644k 8
# B (GH) 43 #),9% # & o JE & FF J24k (CHDP) 26 4, F 90 77 41 (PE) 92 4], 1% v & o B 58 & F 37 £ (PSOCHD 31 4, 4% 45 4=

LR AR R IEIR 4 B (68 #)) Fededk 45 By RAF (124 #)) . %4 % X & T4 (ROC) ¥ & 5 47 £ i sFlt-1.ESM-1 &
AGEs K F 3t HDP & %4k ey am i, 8 HDP 4 b sFle-1.ESM-1 & AGEs K -F 3P B & T3 B4 (t=25.713,
11.125.18.260,P<C0.001), PSOCH 4= PE 4 % sFlt-1.ESM-1 % AGEs % F¥ M £ % F GH 44« CHDP 4, £ % ¥ H %t
FENL(P<0.001), RREHIRE B 0F sFlt-1 . ESM-1 & AGEs K-F 348 2 & THedk 4 B R 4F 4 (1 =30.915,14.813.,19.628, P
<<0.001), ROC ¥ & 5 # B 7 ,sFlt-1 . ESM-1 & AGEs #im HDP & # R R 4E4k 25 B 69 w1 25 F & AR (AUC) 9 A 4 0.866.,0.801.0.
857,sFlt-1 . ESM-1 & AGEs ¥4 AUC=0.951, £ & sFlt-1.ESM-1 & AGEs &+ & HDP &% 24 & .5 HDP =&
A2 A % ,sFlt-1 . ESM-1 & AGEs B4 T A T3%4& HDP &4 R R k& AKX 4.

[RBR R P HhE; TERLEARERETZA-L XM F o F- LB EANERH

Doi:10.3969/].issn.1673—5293.2024.10.09

[FESESIRIT3 [ XHkFRIRAD A [XEHS]1673—5293(2024)10—0050—05

Expression levels and clinical significance of serum sFIt-1,ESM-1 and
AGE:s in patients with hypertensive disorders of pregnancy
LI Yongjuan, XING Weizhen, XING Muhuan,ZHANG Yunyun
(Department of Obstetrics and Gynecology . Hainan Hospital ,Shanghai Children’s Medical Center ,
School of Medicine ,Shanghai Jiao Tong University . Hainan Sanya 572000 ,China )

[Abstract ] Objective To investigate the expression and clinical significance of serum soluble fms-like tyrosine kinase-1 (sFlt-1),
endothelial cell specific molecule-1 (ESM-1) and advanced glycation end products (AGEs) in patients with hypertensive disorders
of pregnancy (HDP). Methods 192 patients with hypertensive disorders of pregnancy (HDP group) and 50 healthy pregnant women
(control group) who were treated at Hainan Hospital,Shanghai Children’s Medical Center,from January 2020 to December 2022,
were selected to detect the serum levels of sFlt-1, ESM-1,and AGEs. HDP patients included 43 cases of gestational hypertension
(GH),26 cases of chronic hypertension complicated with pregnancy (CHDP), 92 cases of preeclampsia (PE) and 31 cases of
preeclampsia superimposed on chronic hypertension (PSOCH).According to the pregnancy outcomes,the patients were divided into
adverse pregnancy outcomes (68 cases) and good pregnancy outcomes (124 cases).Receiver operating characteristic (ROC) curves
were drawn to analyze the predictive value of serum sFlt-1, ESM-1 and AGEs levels for pregnancy outcomes in HDP patients.
Results The levels of serum sFlt-1,ESM-1 and AGEs in HDP group were significantly higher than those in the control group (r=
25.713,11.125 and 18.260, respectively, P<C0.001).The levels of serum sFlt-1, ESM-1 and AGEs in the PSOCH and PE groups
were significantly higher than those in the GH and CHDP groups,with statistically significant differences (P<C0.001).The levels of
serum sFlt-1,ESM-1 and AGEs in the adverse pregnancy outcome group were significantly higher than those in the good pregnancy
outcome group (¢ =30.915,14.813,19.628, respectively, P < 0.001).ROC curve analysis showed that the area under the curve
(AUC) for predicting adverse pregnancy outcomes in HDP patients was 0.866 for sFlt-1,0.801 for ESM-1,and 0.857 for AGEs,
with a combined AUC of 0.951 for sFlt-1, ESM-1, and AGEs. Conclusion The levels of serum sFlt-1, ESM-1, and AGEs are
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significantly increased in HDP patients and are related to the severity of HDP.The combination of sFlt-1,ESM-1,and AGEs can be

used to evaluate the occurrence of adverse pregnancy outcomes in HDP patients.

[Key words] hypertensive disorder of pregnancy;soluble fms-like tyrosine kinase-1;endothelial cell specific molecule-1; advanced

glycosylation end product

I R W) = 0 JE ¥R R Chypertensive disorders of
pregnancy , HDP) J& —Fl & UL 1 4F 4% B 9 & 4 , ] &
BRI R A AN RAT RS Ry s A8 T, 45 5 e At &5l
SRUTE G R IPE A HDP g ™ & i, Jf
SR HUAT B T B0 v R Z O B IR B AT I K R
SC, ATV A N R AR K IR 32 -1 (soluble fms-
like tyrosine kinase-1,sFlt-1) & —F IfiL 4 1 K 7, A]
i P9 B 240 i T g 25 AL L R Bl A UL 4R . 2 5 7 HDP
MR A KRS, N B 4 R 5 43 F-1 Cendothelial
cell specific molecule-1, ESM-1) && — i Jz it N fZ 41
R T HE 09 40 i Y 5 . 5 MUK i 40 B R E SN 5 FE
IR N B D AE ZE AL bR OGS AR Y . i R kb
& K 77 ¥ (advanced glycosylation end products,
AGEs) j& —Fh HA 2280 04 1Y G0 5 2K 2 18 52 0%
G, A5 SR Ak N ORI AR RE G B R, 2E T X HDP
FEARZ I SR, KT sFle-1.ESM-1 & AGEs #
HDP (1l R R AN (B 3 ARG 2 . A B 538 2o 43 B7
HDP 835 FlIE % 22 {3 1 sFlt-1, ESM-1 & AGEs
K25 T sFlt-1,ESM-1 } AGEs %} HDP
B AN R IR S5 )R (1 50 A 6L LA S HDP 191297
5%,

| RS 7

L1 RMK

PEHR 2020 4E 1 A % 2022 4F 12 A i JL#E
HUO TR R R BEWSTR HDP BB 192 f4i] L 4R 23 ~41
RN 34~41 A, AR OfF A AR DA
WAL CIE =R 2 G 9 O DAY HDP AR ifE s @ 22 {1 4F
B>18 4 @ WG AT IR s D Z Ky Wk 58 3%, HEBR bR
e QREAA RE W™ 8 @O F IF HAb ™ 5 1 11 Rl
o T bR . D R IBCIE R AT R 1 Lot 50 B 1R Sh
X IR AR IR 22~39 %, 2] 36 ~39 Fl. BT A BFSE
Xt G A 5 34 R R 3

1.2 AT %

HRAE HDP 43 35 b5 U . 43 A 4 I 191 % 1l ( gesta-

51

tional hypertension, GH) 43 i , 18 ¥ & iy & 4 I &F
Ik (chronic hypertensive disorders of pregnancy,
CHDP) 26 i, 79§ 7 ] (preeclampsia, PE) 92 i , 18
PR Il I & 9% i ] (preeclampsia superimposed
on chronic hypertension, PSOCH)31 #], ##& HDP
BEMIRES R 40 AR R AT IR 4SS R 20 68 15 FLAT: Uk 45
JR R AF4 124 i,

1.3 BRI HR

HDP 21 Fi %} B4 22 I 76 4T ik 25 J& i 25 i R 4R
#FK I 5mL,3 500r/min B0 10min, B3 77 16
—T70°C VKK # . sFlt-1.ESM-1 & AGEs /K F %
it 10 B 95 R B 9k I L KN W B R A ) TR
YT

L4 FtFEF*E

I SPSS 23.0 Ge it Ml 45 & IR 00 A
TR, x £ 5 RoR AR R 200kt Z 4l
PR AT G FE A8 R 1 SNK-q o 9 20 18] Fb 388 % ¢ K
5. 2238 #F TAERFE (receiver operating char-
acteristic, ROC) i £ 70 #7 IfiL ¥ sFlt-1, ESM-1 K&
AGEs 7KF-XF HDP H35 A R 45 YR 45 J5 i 100 4 18 .
P<C0.05 HERAGIFE L,

2 R

2.1 — ARG IR 5F # EE 3

BN 2, HDP 4 W4 He A aF ok e T, 22 5% A
Giit g E X (P<<0.00D), W 1,

2.2 M3& sFlt-1,.ESM-1 % AGEs 7K F Lb 8

5%t B8 4L A7 o, HDP 41 17 sFlt-1, ESM-1 &
AGEs K F Ul B F+ &, 2R A G it 8 L (P <
0.001), L% 2.

2.3 AEEE HDP £2E& M F sFl-1.ESM-1 &
AGEs 7K FE b8

PSOCH 41 1 PE 4 il & sFlt-1, ESM-1 }&
AGEs K8 &8 & F GH 4181 CHDP 4. 22 %1y
Gt L (P<<0.001), L5 3,



TEZE A M ik hetp: //mchchina. xjtu. edu. cn

®1 HDP M RAMGEK—BBERLILE (x Lo
Table 1 Comparison of clinical general data between HDP and control groups (x +s)
g1 s AF i 2 )4 75 il R 5T 98 B LE Wi 4 & ik HANMHE sE e 25 18 1A
(%) €D (kg/m?) (K /min) (mmHg) (mmHg) (X10°/L) (g/L) (mmol/L)
X B 2H 50 28.104+2.64 38.2041.08 22.3442.50 68.3646.90 117.6048.17 76.1546.24 11.18+4.25 119.704+8.64 4.7240.58
HDP 4 192  28.5343.47 37.504+1.52 22.53+2.71 71.52+7.46 160.524+8.40 106.72+6.93 12.16+5.37 117.20+£8.75 5.10+0.64
t 0.592 1.106 0.790 1.175 19.726 16.741 0.728 1.304 0.527
P 0.790 0.435 0.563 0.408 <20.001 <20.001 0.614 0.262 0.851
F2 HDP AMITBAME sFlt-1.ESM-1 & AGEs 7K F L (x+5)
Table 2 Comparison of serum sFlt-1,ESM-1 and AGEs levels between HDP group and control group (x £s)
21 51 n sFlt-1(pg/mL) ESM-1(pg/L) AGEs(ng/mL)
RUBiE 50 260.28424.75 0.85+0.26 34.2842.96
HDP 4 192 1284.36+72.40 1.8040.71 52.65+6.24
t 25.713 11.125 18.260
P <20.001 <20.001 <20.001
X3 AREEEREE HDP B2& % sFlt-1 . ESM-1 & AGEs &KFELEE (x £s)
Table 3 Comparison of serum sFlt-1,ESM-1 and AGEs levels in patients with HDP of different severity (x &)
215 n sFlt-1(pg/mL) ESM-1(pg/L) AGEs(ng/mL)
GH 4 43 557.92440.60 1.1740.40 43.9245.30
CHDP @ 26 584.25437.53 1.384+0.51 46.70+6.12
PE 41 92 1740.724£91.28% 2.2540.78% 58.12+8.14%
PSOCH 2 31 1 905.34+87.25% 2.5140.86 62.30+7.61%
F 36.715 15.612 21.428
P <20.001 <20.001 <0.001
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HeFRHE GH 4 Hek, P<<0.001;°3% 5 CHDP 4] L%, P<<0.001,
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sFlt-1 . ESM-1 M AGEs KW BT &, Z R A% 1T
FE X (P<<0.001), W3 4,

R4 FEAEFIRES HDP & M5 sFlt-1.ESM-1 & AGEs K FELE (xts)

Table 4 Comparison of serum sFlt-1,ESM-1 and AGEs levels in HDP patients with different pregnancy outcomes (x £ s)

219 n sFlt-1(pg/ml) ESM-1(pg/L) AGEs(ng/mL)
R4 R R4 124 782.46+47.35 1.4840.51 49.15+6.12
N RITIRE R 68 2 016.72+94.36 2.80+0.97 63.74+8.46
¢ 30.915 14.813 19.628

P <£0.001 <0.001 <0.001

2.5 3 sFlt-1.ESM-1 ¥ AGEs 7k F X HDP

BEARERE /BB TN M E

M3 sFlt-1 . ESM-1 & AGEs 7K il HDP 3%
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#F 5 IiF sFlt-1,.ESM-1 % AGEs k3t HDP 2& A RITIREBH TN M E
Table 5 The predictive value of serum sFlt-1,ESM-1,and AGEs levels for adverse pregnancy outcomes in patients with HDP

A5 i S AR (B AUC(95%CI) P HWURE (V) RFECOH BAEBIIECD  BIEBE )
sFlt-1(pg/mL) 1537.62 0.866(0.807~0.928) <20.001 86.4 84.2 87.3 83.6
ESM-1(pg/L) 2.25 0.801(0.732~0.856) <20.001 81.0 76.8 79.4 78.5
AGEs(ng/mL) 58.40 0.857(0.797~0.920) <20.001 84.5 82.7 85.3 82.4
=IEEE — 0.951(0.894~0.997) <20.001 97.5 83.6 86.0 95.8
1.0 3.2 sFIt-1.ESM-1 B AGEs 5§ HDP X &£ % B
ISR
08 F AW 5E 7%, HDP 41 il 7% sFlt-1, ESM-1 J&%
AGEs /K1 8 7+ 7 . H PSOCH 40l PE 41 sFlt-1,
wm OO ESM-1 % AGEs K¥#& T GH 410 CHDP 41, ##
Jr?é 7~ sFlt-1,.ESM-1 & AGEs /K THE 5 HDP 3 & fil
4T —— sl R4 5, Tataru-Copos %0 B 55 % 3. sFle-1
| :?E;A 16 PE G4 B T ELA R UK i
sxsy > sFlt-1 % PE 515 M B A — 2 M . Yan
AT MR PE A ESM L AGES ACE
AR B TR E PE Ml GH,ESM-1 & AGEs /K 7+
B 1 mi#& sFle1,ESM 1 B AGEs kM HDP &5 iR AR AT G X S HDP R A FAG AT AR HY
ARIFREBH ROC HL SHEMAE., RUFR BR, ARG REE MG sFlt-1,
Fig.1 ROC curve of serum sFlt-1,ESM-1 and AGEs levels ESM-1 & AGEs K 3% It & . &7~ sFlt-1.ESM-1

in predicting adverse pregnancy outcomes in HDP patients
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