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W OE. BY HWTFAREE TR (early onset severe pre-eclampsia, EOSP) &% fi# & @& H%& & A (surfactant
associated protein A, SPA) . K@% MH%& & D (surfactant associated protein D, SPD ) & [l A& ¥ Bt & & ( homocysteine,
Hey) RERZGHRENL, 35 #IL2020 4 8 A ~2021 4 8 A M 1a HE#8 8 & 12478 49 124 4] EOSP & % 4 #F 7. 5+
%, VARIHA 60 )4 BAkte Fda g b BB 40, BETK 02 R M 5236 ( ELISA ) #im) &40 fn 7 SPA,SPD & Hey K-F. L
20— Mg T B 7 SPA, SPD & Hey 7K-F #9 £ 5+, Pearson 48 % 447 s 7% SPA,SPD & Hey K -F 5 s sk A 40 6 48 %
% B # Logistic @304 # % EOSP X A8 &aH &, ZXF LWL (ROC) 547 fi% SPA, SPD & Hcy % EOSP #9
L, R Ak TR0, EOSP 21 f2 i SPA(13.27 +5.14ng/ml vs 22.14 + 6.04ng/ml), SPD(8.73 +2.38ng/ml vs
19.34 + 3.46ng/ml) K -F 80 B A%, Hey(15.27 +3.13 wmol/L vs 8.35+2.32 wmol/L) K- B &, 2FAAL%TFEL
(1=10.353, 24.299, 15.214, 3 P < 0.05) . EOSP 41 % # & SPA,SPD /K-F 5 #7 £ )Lk AR i & 2 EAR A (17=0.515,0.447,
¥ P <0.05), SHRREIE, APRE, K% EF 24h LB G EFZ fAX (—-0.604 ~ 0413, 39 P < 0.05); 27 Hey
KFLH AR AKRREZ ML (7=-0538, P <0.05), 5KRAFRH. AFKRE, W4 EM 240 FEG T T ZEM
% (r=0.420 ~ 0.610, 3 P < 0.05), 24h & & & F [1.266 (1.110~1.444) ], 47K /= [1.270 (1.071~1.506) ]. SPA[0.865
(0.778~0.962) ], SPD[0.877 (0.781~0.985) ] A Hcy[1.347 (1.084~1.675) ] & % vh EOSP £ 4 #) B = B & . & &
SPA, SPD #= Hey B¢ 4-#2 ] 5 EOSP #1749 v 25 F @42 (95%CI) 4 0.909(0.877~0.945), 2 % & F SPA, SPD #= Hcy
B35 AR £ AR ] 0.780(0.726~0.836), 0.758(0.705~0.810), 0.740(0.692~0.789), £ 7 LA %t 5 & L (Z=4.370, 5.567,
7702, ¥ P <0.05), &t FMaTH4 %5 E miF SPA 2 SPD 4K, Hey &, =4 %R AL EOSP %RmA A A K, =
% ES-PE & A 01k G B &,
KHRIR): FUE R AT RmTEMEE A Ay REVETEE N Dy RIAREDEERR
RESES: R714.245; R392.11 X#EFRIRAG: A XEHS :1671-7414 (2023 ) 01-186-05
do0i:10.3969/j.issn.1671-7414.2023.01.035

Expression and Clinical Significance of Serum SPA, SPD and Hcy in Patients
with Early-onset Severe Preeclampsia
YANG Chao, MIAO Li, MA Jian-cai, ZHENG Lu-lu, LI Rui-xue, YANG Li-ping

( Department of Obstetrics and Gynecology, Handan Central Hospital, Hebei Handan 056000, China )

Abstract: Objective To investigate the expression and clinical significance of serum surfactant protein A (SPA), surfactant
protein D (SPD) and homocysteine (Hcy) in patients with early-onset severe preeclampsia(EOSP). Methods A total of 124
patients with EOSP diagnosed and treated in Handan Central Hospital from August 2020 to August 2021 were selected as the
research objects, and 60 healthy pregnant women during the same period were selected as the control group. The serum levels of
SPA, SPD and Hcy in each group were detected by enzyme-linked immunosorbent assay ( ELISA ) . Statistical analysis was
performed to compare the general data and serum levels of SPA, SPD and Hcy between the two groups. The correlation between
serum SPA, SPD and Hcy levels and clinical indictors were analyzed by Pearson correlation analysis. Factors for the occurrence
of EOSP were analyzed by multivariate Logistic regression analysis. Serum SPA, SPD and Hcy in the diagnosis of EOSP were
analyzed by receiver operating curve(ROC) analysis. Results Compared with the control group, SPA (13.27 + 5.14ng/ml vs
22.14 £ 6.04ng/ml), and SPD (8.73 + 2.38ng/ml vs 19.34 + 3.46ng/ml) were significantly decreased, while Hey (15.27 +3.13
pmol/vs 8.35 £ 2.32 pmol/L L) was significantly increased, the differences were statistically significant (=10.353,
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24.299, 15.214, all P<0.05). The serum SPA and SPD levels in the EOSP group were positively correlated with newborn birth
weight (=0.515, 0.447, all P < 0.05), and negatively correlated with body mass index, diastolic blood pressure, systolic blood

pressure and 24-hour urine protein quantification (=—0.604 ~—-0.413, all P < 0.05). Serum Hcy level was negatively correlated

with newborn birth weight (7=-0.538, P < 0.05), and was positively correlated with body mass index, diastolic blood pressure,

systolic blood pressure, and 24h urinary protein quantification(r=0.420 ~ 0.610, all P < 0.05). 24h urine protein quantification
[1.266(1.110~1.444)], diastolic blood pressure [1.270(1.071~1.506)], SPA [0.865(0.778~0.962)], SPD [0.877(0.781~0.985)] and
Hcey [1.347(1.084~1.675)] would be independent factors affecting the occurrence of EOSP. The area under the curve (95% CI) of
combined detection of serum SPA, SPD and Hcy for diagnosis of EOSP was 0.909 (0.877~0.945), which was significantly higher
than that of SPA, SPD and Hcy separately detected by 0.780 (0.726~0.836), 0.758 (0.705~0.810) and 0.740 (0.692~0.789)
(Z=4.370, 5.567, 7.702, all P<0.05). Conclusion The serum levels of SPA, SPD were decreased, while Hcy increased in

patients with preeclampsia increase. They were involved in the occurrence and development of EOSP, and are independent risk

factors for the occurrence of EOSP.

Keywords: carly severe preeclampsia; surfactant protein A; surfactant protein D; homocysteine; clinical significance

T BB A UM = I R, BRI R P A

P IE TR TR R R IR 4.6% . BLR R ER T
A (early onset severe pre-eclampsia, EOSP) 5T
A E AR, AT REUR LA K R T 2 REE
FIET- Y. HAET EOSP WG RIGTT PR L LR IR,
TCA RLIRYT I7 %8 . EOSP 1Y & A= 5 i At U5 20 A
ok . e AR RN Z A5, HETT
i T A B2 W EOSP A LS ARG . IR ARG
EOSP Hy$mbLfil, SR Aeag W2 W EOSP A9 IfiL
PR, X T RSB I FaYT B LR, #
MG PESE A A (surfactant protein A, SPA) I3 i i
P45 D (surfactant protein D, SPD) JZ5E5E K Kk
WEGT, VRS R ARG n i R R B R
1, A =5 B A R G0 28 8 o & EE AR A B
o R B, BB g% B AN 57 2 e 3 35 SPA ATl
SPD, Wi 253 K i IR By A EPT A
FERR, W R AAE R P AR R, TR
BB RIS NR I AA7E SPA, SPD ik 2k i
MG, S5 FRaTpomt e ., [FARE R

(homocysteine, Hey ) J& 7% sk i & FE iR, J&H i
A . 5K, I Hey /KPR g 4
AT IAE N R AR, fE gk /MRS, S B I AN
FHERG TR, SH PR L4 ", &
5T LA EOSP S35 1l iE SPA, SPD J Hey 7K
L TR =3 5 AR bR AH SC P S T EOSP 912
Wi 1B

1 #MREFE

1.1 AFsest % #RHEL2020 4F 8 H ~2021 4F 8 A B
MR U EEBEIZIARY 124 1] EOSP (5 I 0 4

(EOSP 4 ) . W AbsifE: D EOSP 2 Wift & hie
P22 IR 4 2020 4F 2 By AR IR & i
PIRIZIRTE ™ ) T2 MR, 20 Bl <22 < 34
Jil; @QARZA, WA H R ER; QIR IK X
IR E R A TR R, SR XA A E RO

BRI EA . HEBRbrE - OREAA S IIE . B
AU /NRE R @I R MBS . A
B RPEESN; OHAZ MR SR R 2567 4
EOSP 42 4E#S 22 ~ 39(29.08 +4.19) %5 Kk
ZuJ8 22 ~ 34(31.98 £2.72) JH; IR EAES 21 ~ 29
(25.12+2.34) kg/m’; #F ik J& (diastolic blood pres-
sure, DBP) 102 ~ 128 (113.70 + 12.08 ) mmHg; W4
JE ( systolic blood pressure, SBP ) 142 ~ 188( 155.30 +
17.66 ) mmHg; 24h JREZIAER 1.5 ~ 7.6(5.17 + 0.66)
g/24h; B JLIAR R 1.6 ~ 3.1(2.16 + 0.34)kg.

PAIIH] 60 il B AARRG 22 00 A X BR AL, Horp 2B i04F %
24 ~ 38(28.51 £4.46) %5 Z2JH 22 ~ 35(31.60 = 2.46)
JA; RSB 20 ~ 28 (2241 £2.15) kg/m®; &F
HKE 72 ~ 90 (84.41 £9.29) mmHg; UK4HJE 112 ~
138( 120.37  12.25 )mmHg; 24h JREEHER 0 ~ 0.15
(0.20 £ 0.06) g/24h 5 HiAE L AR T 2.1 ~ 4.3
(3.41 £ 0.75)kg. PP IEATEAFIEFIZEJE 2 0], 2253
TegiitE X (=0.847, 0916, P >005); 5
X IR AH L, EOSP AT it 8 4k . &7 5K IR . Y4
JE . 24h PREE VA S E T, BT AR LR A A T i A
WK, ZRBEA5EE L (17558, 16.553,

13.790, 58.132, 15.574, #JP < 0.05) . A Bt &
PRZE 5L R e B T IR oY (i

M2019089)

12 A BLXA  Multiscan MK3 54> [ ShEFHRY
( £ HE BioX BHEA AR ) ; A SPA,SPD JiffHk i
PEW AR & ( LSRR RA R, 85
QT1304, QT1145); AU5800 4> H #h EALAHTY (25
DL5E 2 /N ) ) o SPA, SPD Ik A 28 W B 77 &
(U 3CERL AR R A Bl 4845 EK-647, EK-
678)

13 Fik

1.3.1 Kl Jrvk: HUEOSP A A BRI Z) X B 2H {gk
BRI 25 15 % Bk il 5ml, 3 500r/min 25.0> 10 min
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W R M, 20 °CUKAR IR A, R FHBEIX S siE
W Bff i (ELISA) K I 1fiL 3% SPA, SPD /K-, Sk
Ry MR G U 5 T, SR AUS800 4 H
AT (2 DL 5220 /] ) RIS Hey K.
RAFERMERE =K, Z5RBCFHE.
1.3.2 WLEFRbR: WEERTH MR AR | R E
85, Z2RAEIRIRGORE, WA B ABEfE 55— Rk
i, PR 24h JREE FE AR AR L AR AR
1.4 %itF o4 KA SPSS24.0 Guil 4t 1714k
o3, SIESMERIR AT G ER 0 B Eioi R
I + bruEE (x+s) Fon, dliE &R Al
SEREAR RG0S . THECTOR DIR R, LA LR
RITKES . Pearson AH G/ #TIMLIE SPA, SPD M Hey
K-Sl RFE bR A M, Z R &K Logistic [717 4
Bz EOSP & AE M E . 3210 TAEMZ (receiver
operating curve, ROC ) 73 #rIfiLi SPA, SPD #1 Hey
KA EOSP IIZWi . P < 0.05 F2E5
FEE M =
2 #R
2.1 74 i SPA, SPD & Hey & -Fbix  5xf
WEZH A L, EOSP 41 IfiL i SPA(13.27 + 5.14ng/ml vs
22.14 + 6.04ng/ml), SPD(8.73 +2.38ng/ml vs 19.34 +
3.46ng/ml) B & B X, Hey(15.27 £3.13 pwmol/L vs
835+232pumol/L) B FH&, ZRHAARII¥E
S (£=10.353,24.299, 15214, ¥ P < 0.05) .
2.2 EOSP 8 % # f i SPA, SPD % Hcy KT 5 &
JRIS AR AE X EOSP 41 i & I 7 SPA, SPD /K
FHRTRIEE. SFKE . UK. 24h JREEFE
*2

AR 06 (7=—0.448, -0.435, -0.514, -0.563;
-0.474, -0.413, -0.438, -0.604, ¥ P < 0.05),
S A LR AR AR T 2 0 2 IEAR DG (=0.515, 0.447,
¥IP < 0.05 ); ML Hey KPS R 545 . #75K I |
Wedi s . 24h PR E S22 IEAHRK (7=0.460, 0.479,
0.420, 0.610, ¥J P < 0.05), SHaJLHAE AT R
A (=-0.538, P < 0.05).,

2.3 EOSP % B % Logistic & )2 5% W 1, DL
JEA KA EOSP AR (MfE: & =1, #=0),
DA RFE AL, BP0 . KRR . 24h PREEFIE &
I3 SPA, SPD J Hey it iy A48 fg, #HfT2HE
Logistic [A1 57041, %58 24h JREGHE & IH . &F
sk TR . LT SPA FEAIK. SPD FEAIK & Hey F
JERZI EOSP &AM ST fE R R 2 o

*1 EOSP £ [E % Logistic 3547
At B SE Wad P OR (95%CI)

(RFERHERC 0013 0082 1.899 0.802 1.120(0.953 ~ 1315)
FFKIE 0239 0.087 7.547 0.000 1270( 1.071 ~ 1.506)
lhEi 0.124 0073 2885 0.079 1.132(0.981 ~ 1.306)

2h FEATRE 0236 0067 12407 0.000 1.266( 1.110 ~ 1.444)
SPA -0.145 0.054 7.210 0.000 0.865(0.778 ~ 0.962)
SPD -0.131 0.059 4.930 0.019 0.877(0.781 ~ 0.985)
Hey 0298 0111 7208 0.000 1347(1.084 ~ 1.675)

2.4 fik SPA, SPD % Hcy /K -F 3 EOSP #944 Bi
18 W2, K 1. ROC #hErtras e, Ik SPA,

SPD & Hey BEA K% EOSP 2 Wit £k T 1 FH
F T SPA, SPD K Hey P—F8Fpiai, 25
HA G275 L (Z=4.370, 5.567, 7.702, ¥ P < 0.05).

% SPA, SPD X Hcy 7kKFX EOSP B2 BT M E

by AUC (95%CI) TR i Tk Egs
SPA 0.780(0.726 ~ 0.836) 0417 13.05 ng/ml 0.813 0.604
SPD 0.758(0.705 ~ 0.810) 0.408 8 26ng/ml 0.805 0.603
Hey 0.740(0.692 ~ 0.789) 0.406 15.10 w mol/L, 0.794 0.612
AR 0.909(0.877 ~ 0.945) 0.603 - 0.772 0.831
or 3 it
sl TR TR A IR IR s, PR & I
BRSO E S B, MR E M
gas i EOSP K75 34 LR, ik eseth, MEgsohbe
Eoul AR, A AE A LR T R S . HED
2. spa EOSP iy A FIAIL I i ASTE 28, B ETIACH EOSP (1)
T Bt 5 LA B AN RS | R B IRA B
I BT S5 . RHES K R H E I Sk SR AL S
00 02 04 06 08 10 B R A G, 2R R AR R BUR SRRt
| ROC &4 Sha SPD T Hey kRS HLBAR, AU TR ARERIRSR , Sk 4

EOSP K2 BTN {E

BRIER N, {EiF EOSP [k H: & P,
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1E B U R I 2 TP R AR 4 B RRE I N, T
EOSP (155 1 T v A7 78 56 K a2 IO 7 4t i 14 0%
TG o™ H ) 4 B RRE B MM, SPA it SPD E R
AR PR R B R 1, AU S KA S B R &R
S ENF, RER I AR AR I 2 5 LR G
P IEW ST, HBAMNREIEFRE . WK
JL 410 M0 v XY BE S FR 3k SPA FI SPD, £ 5 IEH R
BALWIET . S PE i R e pe it 52 i A U
AW 5% H, EOSP B # IfiL 7 SPA, SPD /K B &
Bk, 4278 175 SPA, SPD 1E & EOSP (7 {44 Al
T, PIFHERILIKFEFEMS 5 BOSP M5H & 4.
EOSP % 11} SPA, SPD % ik [ Ak i J R 5 Hlt 41
FIRPAEA K. £V, BEOSP & A i Il W
B 40 B 45 405 n T 4] 2k AR, SRS B R 1 HB
SR AR B B, B0 % R T kB 45 4 #] SPA,
SPD 3 K 5 sl 7 X 3, #E 14 #l SPA, SPD 1%
ik U0 E 444 F, SPA il SPD fig % fig if 4 3%
20 6 T I A S A W IR SR T4, IR ML
o RAE RN, 9% B4 SPA A1 SPD /K -
AR, FOIG A0 AN e RS BRIR AL T- 4 g,
TR IR BE 8 T 40 AR A T R A A R SR B
HF o HEREF TGS, sIE™HB 2
GORE SN, 5 LA N 2 40 AL, 530 EOSP 11 &
A U RBESE , EOSP R # IM%E SPA, SPD 7K
- 55 B AR W46 1 | 24h PR 1 SE B R UG,
B SPA, SPD /KRS 542 i EOSP (% it
JE. fFFE &P, EOSP ¥ #4144 SPA, SPD
PZR B T, FEEA AU A E e, AN
R 1B FRIENT ML R, £ SPA Fil SPD %t
PR e B /0N UG 2541 20 A2 ot A Wi 4 TR o gz R
)38 B ETHE, SRR Z R0 &
A= U310 A, SPA I SPD AT Y ey BRI 40 i
=, P IR 2 e hig, AT e M
SR A S AR B R T R A AR . AR R B,
SPA. 7 i [ W 248 e 41 1) 2 2 240 DAL = o SR 48 R
T - WF=A, TG AR 2R G B o R
PET R Y 431 i & 3h U, Rk, SPA I SPD RN
EOSP H 4R, REMEHI il I 2 98 i B2 I
il EOSP 4 & A= i o

Hey Je— M & &I, 4543} HSCH,(NH,)
CO,H, JEHE IR LW I A=, I 4k
KB, 1L Hey KT8 5500 000 145 e Kt e
Wa o, HAENS I T B N A, 15T
M/ EER AR SR AT A . AHEGEH, BOSP &
F I Hey KT, Jf5 EOSP Bk ™ HFEE A
X, W Hey 25 EOSP Wy &4 K, HALHI
5 Hey 51 M N 2 DIREREIS A ¢, Wk,

Hey FRATHE R S8 A A 3L R, —Jr
T, ACH RS NS R AR, S A T
W R Z kBN, S—Jr T, 4 At ERES Y
B Bl — AL R ARG, BT IS B — 4k
R, MEHIIae k8, {2iF EOSP
A U H I, I Hey AT AR S 3EAL EOSP %
R REEE OB 0 LG 2248 hr, 48 FIRIRISIR . ILAb,
AT ITE Hey S84 L AR AT i 2 R df oG,
$E7R L7 Hey /KT ol S 28U LA K Z IR 1Y &
Ao WFERE, Hey BENSE 1T 2 UE & M 00 = A
{RIFEEFRAMI T, FEARA S e, ML S Bk
R IE BB SR sc e, i) LAk TS i s A R A
FEMILE B EERRAC, Minis LA K Z RN &L
R WA, HCY AR fE 0 R m LRI R |
A=K B12 S /KF, Hey RibFHm B E S BT R
Je B IGEAEA R AR, A B A RIZ 0,
AT 38 8 5 e HLAORE AR S G AR, 2 e L
MLRGE, EMRILERE B ZR P,

ARG, 1T SPA, SPD [ & Hey /K F
Th & J& 5 W EOSP & A= () 4l 7 fE B R 2, $27m i
7 SPA, SPD F#{IX & Hey FH a3/ EOSP )& 4
DB o I R 8 3 4G 0 1L 75 SPA, SPD K Hey 7K
-, Xt EOSP Y & A KU 247174k, XFF EOSP &
A RSB 2 =10, BN R 2R, LA
# EOSP & MG RS . ROC Mgkt &8, 1L
i SPA, SPD }& Hey /KPS XT EOSP 12y
Mk T A 2 s TR T hn i, BEA A D2 K
EOSP MU N 0.772, F57 R 0.831, #KH =
FHCA KM AR 2 EOSP A2k he, HAT R
WA

Zi L Jrik, BOSP & # Ifili& SPA, SPD J% Hey
HKETHRE, = HEFRB SRR &Pk
Wedi Fe . 24h JREE e B IR LR i A G, JE[A]
Z 5 EOSP % 19 & £ &K e, I SPA, SPD [%
%, Hey /KF-Thm i 0 BOSP A /E HY A A7 fE 6 (R
X, =HBEAKMXT EOSP BA B & iz Wi i,
A B THa Sl R BE A= gt 02 B EOSP, A7 F T
EOSP MHR BT IR o (EABFIEAFAE— & 1 JR FR 1
— I HEREAR S B A Y A B IR AT
3%, W EAXT EOSP B 1EIA T 1L F2 i i
SPA, SPD M Hey 7KV g2 Ak AT i, A
A Ja it —oE
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