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HWE . BY T T RaT5tashE o, 56 S22 P 38 R A IR BRI w2 oA — 4 5 B B iR B AR 2(NOX2)
B HA L HRA(ROS) 9 RA BRI RZEN, ik RIR2021 53 A—2022F10 A A& M BA XS W E%
Mg SR TRk 09T IR AT R Fda 604, 3P AR FIRATHF42 304 (FA4), AR TR 54a 304)
(W R 2A), BBREAAZELRS MR 3064F A 2B (EF ), &5t NOX2, A#msd
NOX2 mRNA AT R EFRROS Kk, R FRMAIA LNOX2, BHEMBNOX2MEAZE, NOX2
mRNAAEIAF | ROS PRI F34 Z T AT RAAH A LL(P <0.0125) ; WK 205 RSN - NOX2, A6 FE
ZHLANOX2 FabE &k | NOX2 mRNAAST &k &, ROSFIMEEAA FLER, £ FH L% FEL(P>0.05),
TR > 30 H B4ash A s NOX2 8 T< 30 % F4a(P <0.05), FARUARRKREERE., FaiR, TEREE
MR NOX2, BFHMLNOX2 AR IAFE | NOX2 mRNAABST &R E, ROSFAMEL F b, £ 73 L4kt
FEX(P>0.05) ., MAMRRFE, RREHL, FaEE, P ERESRINENOX2, BHELLNOX2ME
MAAFE . NOX2 mRNAAIST £ A8, ROSMMAR FbiR, £ZFHR%HFEL(P>0.05), FRATHIE
2 NOX2 5 J5 AL NOX2 & 8 . NOX2 mRNA AT F A ¥ 2 EH % (r =0.411 F= 0.455, P =0.017 = 0.012) ;
FEFHALNOX2E G 5 J5 MR NOX2 mRNA AT AKX & 2 EAX (r =0.425, P =0.013) . K LAREFLALR
NOX2Fe ROS Fabk & % & TA A BAL(P <0.05) ., 4518 MR NOX2 A= s 4R F NOX2, ROSK
BRI B TRS L BT IR B L RA K o TR H-T A A 5 o R A 6 a8 A P R Fl

KEER . FRATE ; ERAVABEIR RS AL BRI A2 A SN A RERAAR  FRA
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Expression and clinical significance of NOX2 in maternal
peripheral blood and NOX2 and ROS in placenta in
pregnant women with preeclampsia*

Lu Cai-hong', Zhu Jin-ming®, Li Lei’, Ren Yi’, Cai Yan-li'
(1. Graduate School, Xuzhou Medical University, Xuzhou, Jiangsu 221004, China, 2. Department of
Obstetrics, Xuzhou Maternal and Child Health Hospital Affiliated to Xuzhou Medical University,
Xuzhou, Jiangsu 221009, China)

Abstract: Objective To investigate the expression and significance of nicotinamide adenine dinucleotide
phosphate oxidase 2 (NOX2) in maternal peripheral blood and placenta and reactive oxygen species (ROS) in

placenta in pregnant women with preeclampsia. Methods Sixty pregnant women with preeclampsia who visited
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Xuzhou Maternal and Child Health Hospital Affiliated to Xuzhou Medical University from March 2021 to October
2022 were selected, including 30 early-onset (early-onset group) and 30 late-onset (late-onset group) cases. Another
30 healthy pregnant women in the hospital during the same period were selected as controls (normal group). The
relative mRNA expressions of NOX2 in maternal peripheral blood and placental tissues and the relative mRNA
expression of ROS in placental tissues of each group were detected. Results The positive expression rates and the
relative mRNA expressions of NOX2 in maternal peripheral blood and placental tissues, and the positive expression
rate of ROS in placental tissues in the early-onset group were higher than those in the control group and late-onset
group (P < 0.05), while they were not different between the late-onset group and the control group (P > 0.05). Within
the early-onset group, the level of NOX2 in peripheral blood of pregnant women no less than 30 years old was
higher than that of those less than 30 years old (P < 0.05). There was no significant difference in the positive
expression rates and the relative mRNA expressions of NOX2 in maternal peripheral blood and placental tissues, and
the positive expression rate of ROS in placental tissues among patients with different body mass index, number of
pregnancy and disease severity in the early-onset group (P > 0.05), and among patients with different age, body mass
index, number of pregnancy and disease severity in the late-onset group (P > 0.05). In patients with preeclampsia,
the level of NOX2 in maternal peripheral blood was positively correlated with the relative mRNA and protein
expressions of NOX2 in placental tissues (» = 0.411 and 0.455, P =0.017 and 0.012), and the relative protein
expression of NOX2 was positively correlated with the relative mRNA expression of NOX2 in placental tissues (» =
0.425, P =0.013). The positive expression rates of NOX2 and ROS in placental tissues in the early-onset group were
higher than those in the late-onset group and the control group (P < 0.05). Conclusions The increased expression of
NOX2 in peripheral blood and placenta and that of ROS in placenta may be related to the occurrence of early-onset
preeclampsia. The pathogenesis of early- and late-onset preeclampsia could be distinctive.

Keywords: preeclampsia; nicotinamide adenine dinucleotide phosphate oxidase 2; reactive oxygen species;

peripheral blood; placenta tissue; early-onset; late-onset
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0.05)., WE1,

e . e B, 1 BHEBA—HRAEMEE (n=30
BT 288145, 8 SR R 0 — 1 B RERATRRIER =0
1% 48, Ak [ (nicotinamide adenine dinucleotide phosphate 13 AR/ PR R ZEZEAN 5] (%)
oxidase, NOX) J&— > Mk Ak A 5 B Z 0% , 2 77 A 0 1k (329 (g’ x25) A %
4 (reactive oxygen species, ROS) {1y = % 3k J57, X HR 2 2889554  24.10+2.05 20(66.67) 10(33.33)
NOX2 & NOX K% 14 2L 5 5%, 78 2h Tk ol RE fl Ak K2 BR4 2901517 2422216  22(73.33)  8(26.67)
LR Y R D R A Y AESY SRR Mkl 29.11+570  24.06+2.10  21(70.00)  9(30.00)
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1 #AREHFZE 12 MANSHBRIRE

1210 adrg OF AT & a k)

1.1 —Hi&ER
FEHL 2021 4F 3 H —2022 4F 10 H £ 45 E R K
5 [ e A3 M 30 S A4 B 32 10 1 AT D1 22 101 60 451,

Horp & BT AT 22 40 30 ] (LR 40D e A1

80

32 WK b o, B A 70 g i30T O 34 2% J RIS K, 1
KR T T g 34 28 JE K LA RS 5 (B JIR HE UR 5
QT AR B BE I 27 B O M 30 4 Rl B 2 32 7 A



#5124 PORLL, % TARATHZIAM A i NOX2 R BEAL ST NOX2, ROS ik J Il R X
Loyt ] 2 (0 s AT AR 5 () Dy T 8 40 i ot 5

122 Hetrf  OF IFLEUR DI RS 55 H A I
KAE; QEIFSeEEY . MHMNE . RIERS
AR i A5 At ™ B

1.3 Fik

1.3.1 By B2 % 9% R M X I (enzyme linked
immunosorbent assay , ELISA ) 45 ] S8 f2 NOX2 K F
FAEZE A AR I ER KA 5 mL, % & 30 min, 3 000 1/min
2.0 15 min, BB RFI . >R H ELISA 3157 & 45
T i 35 470 i NOX2 7K

132 FByR 2047405 SP ik i6 #4142 F NOX2 ¢
Fak o MRS RN R BB HS 2, %
GePE L AUk 2 SP IR iR A1 2P NOX2 S T 1 3R
ko R B R AR B ZR G A HEA TR
ST o FE 400 15 W AU T WSS, e HL 10 ST, B
PP TH %5 100 4~ 20, DL 230 it J55 sk 40 16 S o B A
o FURLAE R B 40 B, JC A sl 5 15 S8 — B0
Bk 40 B . >R FH Image—Pro Plus 6.0 4 431 5 NOX2
PR IE %

133 B R AT FT R G 84 AP (quantitative
real—time polymerase chain reaction, qRT—PCR ) # ]
B FE 20 2% F NOX2 mRNA # & 2 IR 4 4L
[ 1.3.2, #% 8 RNA P ff 40 & (db ot A Fe 5k
W ARA B2 A Ud WY 5 48 BUS RNA R 3 5% 5f
A & (I h A2 S A W R A IR\ ) 3 5 ok
4 ¢DNA. P3N GAPHD. GAPHD IE 1] 5] ¥ . 5'-
CAAGATGCGTGGAAACTACC-3' , JZ [ 5| ¥ : 5'-
TTGAGATGGATGCAAGG - 3', £ J 25 bp; NOX2
mRNA IE [ 5 9 : 5'-AGCGTGTGGCGGCGCGGTA-3',
18 51 ) : 5'-CGTGGCGAGCGCCACCTT-3', K &
25 bpo MR ZR 20 wL: 1E A1 519 (10 pmol/L) 45
1 L, 2 x Tagmanuniversal PCR Mastermix ( FE ABL A
A7) 10 wL, SYBRGreenl (20 x )1 pL,cDNA 4 pL,
J X ZE K KD 20 wLo qRT-PCR J2 ¥ 45 14 : 94 °C i
A5 PE 10 min, 94 C7ZEE 30 s, 60 CiR K 30 5,72 CHE
i 1 min, 3£ 45 A~ 9F 35 0 R A 274995 1T 5 NOX2
mRNA X} 3k & o

134 RAEFEFHN S LELR P ROSKF

Jif B 2 SV [R) 1.3.2 Fa MR T i A T 3 7] 5
WY A5 e AT 454 o AR 0 OB T W s B I ok K
2 A o S 2 B AZ I A A D o O 3R s A i AT

PR, HITCARAT S e 6 (++) b 9o 40 i o 2 4
(< 509 I A0 LG £5) 5 (+++ ) Ay g 44 i Jo 2 1R
Bt (> 50% M@ 4L () . ROS BHMEZRIEF=(FH Pk
85/ B % 100% o
1.4 SFHitERE

BG4 M7 K FH SPSS 22.0 8 i F o & oRE
DLSSEL + ARifE 22 (x = ) Foom , FRERH ¢ ke 908l 7 2243
B, oE— 25 P EL A R LSD—t #6156 5 3155070t LAF Al
Feolo% (%) R, Heds H x* K 565X Fisher 45 A A %
e, it — 20 P EL A T RS T A 56 K M T 5 A DR My
7T Pearson i, P<0.05 N EZ S AH G2 X,

2 HR

21 HAZFANOX2,ROSFKiALLE

X RE AL R AL W 2 LA JE I NOX2 | iR 4 4l
21 NOX2 FH % 2 15 % . NOX2 mRNA A1 % 2 35 1 I
ROS FHPE R AR LA, & 220 sl R, 2 %
WA S E L (P<0.05) . 5 X IR 40 Fsg & 41 L
B, Bk AL A E I NOX2 | i £ 41 21 NOX2 FH 1 26 ik
. NOX2 mRNA A X R 35 7 ROS BHPE 3k R I 55
T (P <0.0125) ; i 4 20 55 %k B 41 41 8 1 NOX2 | Jif 4%
2 21 NOX2 [H M 3 15 % \NOX2 mRNA A Xf % ik & |
ROS PAPERIERILE , ERW LRI 2L (P>
0.05), W32,

*x2 KAZFANOX2,ROSFKIELLE (n=30)

[EER TN

REEZHZ it
ANEIMLNOX2/ NOX2 mRNA
5 _ NOX2 Fit: ..,  ROSPHME
(pg/L, x + ) 5 AR IR .
Fk (%) _ 55 Bil(%)
(x+5)
YR 41.18+6.827  11(36.67)"  0.18+0.07° 12(40.00)"
BAEA  9223+8.17  28(93.33)  091+0.12  29(96.67)
Wikl 4448 +7.100  12(40.00)F  0.22+0.09° 14(46.67)°
F/y*E 448.801 24.706 553.248 18.405
P 0.000 0.000 0.000 0.000

o PSR AL, P<0.05,

22 BRAXRFIGKFFIEZENOX2,ROS kix
2%

R AR > 30 % 5 < 30 % 2240 41 1f NOX2
A, &K%, ZRAGIEE L (P<0.05);
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AEY > 30 2 22 IEE L NOX2 5 F<30 # 22 1H ., Bk
AR TRAR B e 8. 2 a2 Ay | R AR A A
JE M NOX2 . Ji £ 40 21 NOX2 FH M 635 % . NOX2

mRNA A X #3557 . ROSPHPERBF LA, £ 5l
XKL 8 Fisher KE#BE R 1%, 227 WG 7E X
(P>0.05), W3,

®3 BERANEIGKFHEZEANOX2,ROS RikLLE

- ) %Jﬁml\ioxz/ R #ZHZINOX2 [iES i NOXZ_mRNA JR#ZAZIROS FH
(pg/l, x+s) FRPEZRR 41(%) xR BE (x+s) ik (%)
AE
<30% 22 89.98 + 8.12 21(95.45) 0.92 +0.08 21(95.45)
>30% 8 112.40 = 8.03 7(87.50) 0.90 £0.11 8(100.00)
11 x*ME -6.706 = 0.548 =
P1E 0.000 0.469 0.588 1.000
ENTRECTE A
<24 kg/m” 14 93.50 +7.22 13(92.86) 0.93 £0.09 13(92.86)
> 24 kg/m’ 16 92.03 + 6.90 15(93.75) 0.90 +0.10 16(100.00)
I 0.570 - 0.858 -
P{H 0.573 1.000 0.398 0.467
ZE A
wrAa 22 93.60 + 6.70 21(95.45) 0.92 +0.09 21(95.45)
2 8 91.80 + 6.88 7(87.50) 0.90 + 0.07 8(100.00)
t/x*ME 0.646 - 0.684 =
P 0.523 0.469 0.500 1.000
JUHE AR
HE 19 91.88 + 6.90 18(94.74) 0.90 + 0.09 19(100.00)
JEE R 11 92.69 +7.11 10(90.91) 0.94 +0.08 10(90.91)
t/xME -0.306 - ~1.289 -
P 0.762 1.000 0.208 0.367

1~ K Fisher i 0MER S,

2.3 MpEAREIEKSFEZTENOX2,ROS Fik
A%

Wi A 2H A [R) A 0 Ao i 48 4 2 A e A
B 1 A1 A I NOX2 | i 48 4 21 NOX2 FH 4 35 ik
£ NOX2 mRNA FHX} ik i \ROS PHPE R B R L,

S LG ITE X (P>0.05), k4,

2.4 NOX2HtHE ST

TR T4 A I NOX2 5 iR £ 4 21 NOX2 & 1
NOX2 mRNA A xf % i5 & 5 1FE A 3¢ (r =0.411
0.455, P =0.017 1 0.012) ; S & LI NOX2 FE 1 5 iR
FHZHZI NOX2 mRNA AHXF K3k i 5 E A G (1 =0.425,
P=0.013).

'-}'\-*-3 .,,w'\,. ‘N A 3 " T 4 LR Eie ‘\.;
g% on vl s e B AR ~ il N
e, o e 3% 5 A Ao e vtk |

e SN Kl SR PR ks il 1

e - s e cad > ] & bol \ e l‘._l \

¥ e MY 2 N ¥ i ;e o o

e S YA w -4 g ) £,

) ‘.‘-J "\ FEMEE NS : 5 e €
5 sy “,' A '.';IE:,} o~ . @ ‘ ¥ ' $s, @
. :‘G’"_ 'r b Lias08 ':' % o % G o [} - x:‘

popiskiil FRH e & 21
E1 HHEPARZELNOX2EAMNRIE (ALY SPIL x 200)

- 82



o512 15 AR, % FRRRIAESMNE L NOX2 TR AL ZH NOX2 . ROS fy 2k S HL I R X

R4 BERAARRIGKREFIEZEINOX2 . ROS Riktb ik

—_— . 9[‘)%[011\10)(2/ NG AL SINOX2 B IR NOX2 mRNA NRALLHZUROS FHTE
(pg/L, x £5) =ik Bi(%) MR R (v+s) #ik Hi1(%)
ER
<30% 20 45.02 % 6.82 7(35.00) 0.21 £ 0.07 10(50.00)
>30% 10 43.45+7.11 5(50.00) 0.24 £0.09 4(40.00)
/XA 0.586 - -1.006 =
P{E 0.562 0.461 0.323 0.709
IR TR AL
<24 kg/m® 13 44.42 +7.08 4(30.77) 0.23 +0.07 5(38.46)
> 24 kg/m’ 17 44.52+6.83 8(47.06) 0.21 +0.08 9(52.94)
t/ ¥ -0.039 - 0.715 -
P1H 0.969 0.465 0.480 0.484
ZEAZE
wIA 21 44.12 + 6.56 8(38.10) 0.23 +0.08 10(47.62)
27 9 45.43 + 6.80 4(44.44) 0.19 £0.07 4(44.44)
11 x*E -0.496 = 1.299 =
P 0.624 1.000 0.204 1.000
AR
W 20 4425 + 6.43 7(35.00) 0.21 £0.08 11(55.00)
]S 10 44.92 +7.04 5(50.00) 0.24 +0.10 3(30.00)
1/ MH -0.261 - -0.891 -
P1H 0.796 0.461 0.381 0.260

T+ —F27% R Fisher W iMERD:

25 FBHZBPARRBHLANOX2PRMRIEEILE 2.6 HBHZFAREMHLFROSHMRIEELLE
X IR FUR 2 M AR B ZUNOX2 BHPE SR X HRAL LR 2H W Kk 2H ROS FH A 3R 3k 43 i

353391 K 36.67% . 93.33% F 40.00% , 25 XK K, 2% 4 40.00% . 96.67% F1 46.67% , 25 XK K , 25 A Gi 3t

A G E X (X'=24.706, P =0.000) ; S &AL F3E L (x’=18.405, P =0.000) ; 15 X} B 21 F1G % 4 1
X IR B, R 2H RS 5 4 40 NOX2 P M 36 38 R 45 B, ROk 4 4L ROS P F ik R (=
& (x*=19.200 F121.172, %1 P=0.000) . W 1. 22.259 F118.468, P =0.000 #10.000) . ULIE 2.

o B L il We 441
B2 BAZARBARAPROSHRIE (FOLRAE x200)

3 iTig o AWFIERW, IR iR S AU T
SCHAEIM™ . A WFIESE, NOX2 7E G 145% 77 41 i |
LRI G T 70 i 300 A9 2O AL G AR AT BRSSP S A A Ak . ROS BAT 1Y 1M A 4548

+ 83 -



FpIE AR ek

4133 %

AT REAR S AR ™

AR EERF, B EHZ SN I NOX2
Jif 8 20 21 NOX2 FH P 2235 % . NOX2 mRNA FH X £ ik
H ROS PHPE kR m TR 4L Fnmg & 4 . A WFoE
BIR, FRETI B £ NOX2 16 & R 32 )2 A8 I iz
(1) 3¢ 35 5 1E 5 AL A e 5 %8 &, 7R L i 5 8
BB 22 5 255 AR T 45 340 B, NOX2 Al 3 1o {2
HEAZ % sk IR -k B IG AL, 2 5 16 8 A0 0 R R AE
JNE A 2 T A R A LR R

I A0 28 T A AR A B SRR s i, ROS
HLAG BTG 22 Fp S8 A0 1 AU AR 5l B A,
Ik T3 I 8 21 40 rh ROS 2238 TH i il T #L A E Ak
LR AR R ETI A kA R R, AR
S EE AL, 43 H1 ROS 23 52 Wi S b AR I I 85 52 A 14k,
A — A3 2 A B LT M 2 B R BE ) RE
S, 5200 B = B R (adenosine triphosphate, ATP )
A FRELERLR ATP A BEAS fE 23 3 WA 8 1A%
T2 20 e o SR 46, 375 AR I o

HWEIE &I, R BT AT S Mk R R
WA R 1] R AL R B R IR AE
G WAFEZ T, RSN ek HS
X HELL A JE 1l NOX2 | Jify 3 41 21 NOX2 mRNA % 3
ki (ROS PHPER IR R LA, Z R LRI E L K
R R NCIEER I NDTE € Oy S ~Si TNl ¥ 453
A E I NOX2 | i £ 41 21 NOX2 . NOX2 mRNA #H X}
Fika ROSFHME R IR, R TG #E L,
PR L K TR B A TRY i T AT R A AE AR 6] Y &
Fa AL o B B T TR 5 e B R R 4R
1) 995 B 2 J& T MGG T - TG 0 3 R S e B O
LR R0, LR TR A 2 T B e R AR
ZEAA S AR I O AS T ™ (R R AR T el
T S0 00 A0 R A M L D B A Bk
LR P A R NOX2, HE 1 5 1R 42 4 i 3 & 4 4R
A0 IOL 3 S g () B e 3l B AR B i A Ak i B, S 3
JR &4 &K B A R AR EDIRE TR, w245 Rk
HER S .

AW G2 R R W, W 22 1A 51 A 1 NOX2
516 3% 41 21 NOX2 £ 1 . NOX2 mRNA A%} 2 3k 2 5
IEAH G, BR A 4121 NOX2 5 15 NOX2 mRNA A7 X %
ik S IEAR DG AN A I s ZKSF NOX2 W] fig i i i
13 PN B 240 L, S 3509 A0 L NOX2 B, 8 55 A1 AL

1 NOX2 7K - 2 21| 4 Jfd I8 58 5 g 12 45 PR 2200 3
i, i 4 4 20 8 2k B NOX2 W] BEAE A i 0k TR
() PR D 7R AR G PR . NOX2 761
IR T DI 16 28 v n] g O 2 ANE S S K, g R R
T T A 00 R AR G A S SR S E R
U A0 R T R ECRBE  HE R A — R A
PRAEAR

S BT AR 2 06T 1 1T A0 ML Y B
G AR FLALHIASAS I8 . ADFFE )L & B, A0 A I
FUG B4 21 NOX2 3R 38 S #3541 21 ROS ik K1
Fh e 5 5 R R AR R AT O IR T R
PG I AR L TR & .

Zi B R A A il A IG 4 2H 4 NOX2 ik I
Jit B 41 4L ROS K3k KF- T Al fig 5 B A8 7 Hip
IR A AT DG o 0 i Rk 7 5 G ke R Y ki
BT A7 T AT
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