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eNOS JE K £ 50 557 )L EHRIER L R WF5E
AN A pKC TERE E W, AR REE, kW
[ G EakI)LE B P o (Sledashigiagrr)’ #74 LA SOUA ] s A, 42 230031 ]

WE B8 FE LB A B — AL RS U (eNOS) JEN R Z 2454k L5 B L EESFRAER G R . Tk wkdf
FEBERI TR (Il <37 J&) 254 Gl 508 4, 53 1 iof BB 415 1 900 5 eNOS &[] 3 A~ fi7 £ 1561722009 , 152070744,
151799983 SLIN TR RIS HE I o ST T LRI IR YERE, 200 eNOS L Z A R L 5 H= L EEH RIEM KR, B8R O
137 5, 152070744 TC + CC PRI B2 B 7 LS S5 il % 3 R B (BPD) f9 7 fE 6 PRl %, OR (95% CI) =1.266(1.017 ~1.577)
@ i 151799983 GT + TT JEPI AL JLAL R 529 (ROP) A7 fEIKE 3R, OR(95% CI) = 1. 184(1.008 ~1.391) o 3 {5,
1561722009 AB + AA JE[F 1% ROP [ 7 fE R R 2, OR(95% CI) =1.335(1.033 ~1.726) . @ JE[H £ &1 557 48 LTI

FIBLEAAE(RDS) AU % A [ - M= i (PVH-IVH) B AETCRFE R AR . G5k eNOS FENZ 451k 5 5.7 )L BPD & ROP %
A G, I I R L eNOS B PR 22 25k BT A7 Bl 060 788 20 B 5 A 4 T D)y S IE A AL P
KR N RS B 5 DR A s SR I R BN R 5 R LA 5 B L

mESESE R722.6
XEERERL A XEHS 1000 - 1492(2025)04 —0719 - 06
doi: 10. 19405/j. cnki. issn1000 — 1492.2025. 04.019

N Rz B — S AL A S B ( endothelial nituc oxide
synthase , eNOS) 1] DLJEHE N Bz il — S 4L & ( nituc ox-
ide ,NO) A= B, T NO 35795 i 48 1 & 5K DO RE , 4EF¢
MEFEE . eNOS & —F LA A Ul — A,
e T IRAARE , L FRR RGP AR SR S B E
K2R, dihh eNOS LR LM T2 28
PEAL S, CLF5 B AZ T R 22 35 1 (single nucleotide poly-
morphism, SNPs) ] A2 % it (1) #R I 81 52 )7 47) (a vari-
able number of tandem repeats, VNTRs) 4 A/fift 5%
— 8 eNOS Z8EXT eNOS [y 3k 5% M 2 U H 2
REMERZ I, TS 00 NO 17 Az /b, AiE o I8
I, S 4 R Y T P e K B SR TR R
H I, B A7 TR ZE SR eNOS Ak
R 22505 5 L BT AR R SC F |, Ryl R S50
LRGN &% F A B ((bronchopulmonary dysplasia,
BPD) fz B 7= JLAR W 5 5% ( retinopathy prematurity,
ROP) 42 11257 1cHha

2024 -12 -29 UL

FETUH B R A RFAIE S TH (S5 :82100315 ) 5 H [E % 1l B
Pl AL IO PR A P BB SR S R UE TS IUH (G
5:2022FYHO007 ) ;A I T TLAE felt B 22 17 1T B2 24 BF 52 T
(5 - Hwk20212d016 ) ; 2 8 = Bk R 24 B BHF 2 4 0 H
(%5 :2020xkj235)

VRIS A/ NHe e, R AT R 5
s ML TS B AR DA, WA R G S 1R E-
mail ;270447958 @ qq. com

1 #MBS5AE®

1.1 wmeER O —Meibod: 2021 453 4—2023
12 J TRk JLERE R 2= B R i <37 Ji 5
7L 254 151, HEBR © RIS R Gy (R 57 K
MG K Z . 53 159 B, 2 95 il i AR BT & 2K
(1.93 £0.64) kg, Z2JE M (32.59 £2.40) &, HIEF=
169 i, i [t 66. 54% , WL &G A SRAEBE (S
B Do i fE (305 YYLL2020-2020xkj235-02-
01), & HL Lk i N3 T iz b s 7, 0%
FEPmAEFES. @ G755 H A IPUE <
TBYT I 3B 255 20 (7. 87% ) , AR
JPF-R I E] (15. 97 £13.33 ) d, fili 2 v M4 5
i 132 5] (51.97% ), ik 1 Hs 8% 4K 38 22 44
(8.66% ), Wil fiE o 24 (9. 45% ) , Jz H Wi 2 45
(162 i (24. 41% ) . B FFRAEMIETIEDL : A4
FrA: )L 30 25 A1 (neonatal respiratory distress
syndrome, RDS ) 197 f§i| (77.56% ) . BPD 44 ] (
17.32% ) IRFCIE/ N %5178 (necrotizing enterocoli-
tis, NEC) 4 {4 (1.57% ) .ROP 31 i ( 12.20% ) .
PVH-TVH42 f5i]( 16.54 % ) ,3E1- 4 H1(1.57% )

1.2 Wgigir O EREAELL: Il mE vty
Jiz ( pulmonary surfactant, PS) Jij F .47 G AL E S,
TBYT Y RDS R AR I R 0K 5 MOILAE | 3 ik 5
AR RAEIRYT PRI DL, @ FEEIFRIE:
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£34% BPD \NEC ,ROP .PVH-IVH | 75 Z 1747 @ {8
SIRITII RDS, M. BPD NEC Y12 Wi K& 4 4K
i1  ROP (i £ it ML 32 Ui b v A0 2 B34 30 SC
k. PVH-IVH 812 32 224 408 /50 48 7 A 51 i
MRI.CT #; #5455, RDS B2 Wi ik s 2 % X
B @ S5 S5 R NIETSRNA L. FETSRARME
Beyad T I AT 72 b PR ™ B R S IA YT, H
75 6 h IFET -,

1.3 EFESSMNEMSIY A LotE 45405
L, B I OBk R JE AT e B 5l W
161722009, F; 5'-CTATGGTAGTGCCTTGGCTGGAGG-
3’; R: 5'-ACCGCCCAGGGAAGCTCCGCT-3'; 12070744,
F:5'-GTGTACCCCACCTGCATTCT-3"; R:5'-CCCAG-
CAAGGATGTAGTGAC-3'; 151799983, F. 5'-CACTC-
CCCACAGCTCTGCAT-3"; R: 5'-CAATCCCTTTGGT-
GCTCACG-3',,

1.4 HWHZE O #REGEEL DNA B 200 wl i
AR, B2 ML 41 DNA S BGR ] & (B 0k
) ¢ BEU5E B 5 45 U A0 IR A7 4 B v 3 R 4
DNA, @ PCR 434 H iy B WA 45 i RN, 4, B
BB DNA 2.0 pl, | R84 1. 0pl & PCR Mix
WURAE . B 94 CHIAEYE S min, K5 94 CAEYE
30 5,60 °CiE k 30 s,72 C LM 30 s, 3t 35 MFIF,
i 4 C IR A7 W& 3% Bl I W & e, WL
1s61722009 J£[H PCR =41 kN, 453§ ifiih PCR 724
LR 12070744 il rs1799983 JE[K PCR 7=#) ik
FFIN MR AR LA 5 A BRI SERY  A M f — BY
LA, () HLHI[ 3 Fh Ik P ARy ], UL T

1.5 ZEit=Esabi®E  RA] SPSS 26.0 #FaE 4
YT WAL B TRk, MBI R 3R
RO HE R, Bl i IE SRR, UL v x5 HTIR,
LA R A 3 — T AR ST 45 360 140 W BT SR SRR A 3
LSS AOE A O R . SRATSRE R T2 A
% Logistic [H1I54047 4% 3% K 215 F 2 I K AE 1)
KF, KK o« =0.05,

2 #HR

2.1 254 BGIBF=IL—MABRRER R/ 260
[ {E 2 230 d DR, S AE R BT52 2 000 g LA
TLEIE B2y & 2730 Hoh, BT LT &
it/ 455} BPD \NEC ,ROP  PVH-IVH 4745 A1 L4
HWAIRITH RDS 45, H FZ(RER=10%) If
SR/ %8 J5 He K /N IR Sl . RDS, BPD, PVH-IVH,

ROP,
A 504
Ilr\ll A [\ I 1|I ; (.I'|I’|'ﬁ'| | Illqll
) | | f | ¥ \/ i
r.r\\ / { J| Il;'J ‘\'\f'\.' . v \‘I,'\_\ \ _.‘ '-5\ \. |
B ¥ s
Il f\ I| I||r ||I{.| |\ . {
! A [ I| \ /) f l' N / ‘Il A 1II| 4
CYWY AR AL 1! AV ﬂ-"x’_i A VY ;{ Wy
C Iy 5
Oy LY \v'\,---’ N VA

E1 HARE=FEREEFE (rs2070744)
Fig. 1 Sequencing maps of three typical genotype (rs2070744 )
A TT type; B:CC type; C: TC type.

2.2 254 GIRF=)L SNP i m RERFEE 5% SNP
L S HE A B oy Al 3 4> SNP i g (152070744
151799983 (61722009 ) , DA 4li &5 1 TT/GG/BB FAiE
1) 5 PR R 43 A 3R R K (75% LA ) L gl F CC/
TT/AA FRAERYFE P R 73 A5 32 R /N (1.5% LA ) .
RN — JRACTAS PR 0, 3 A7 Al R 3R DR AR A R
G340 (34 P >0.05) 4278 55 il — P A% Kk Rl st
R V-, B REEREAG B AR, Wk 1,
2.3 254 fIR=)L%& SNP (L S RERFE B S HHRER
MES WRI1 PR, FLERB R TT
(1s2070744 fii #5) . GG ( rs1799983 f{ii 45 ). BB
(161722009 {37 f5) o 43 AF /) CC . TT AA F [ #
FEAAEIA AL AL 3R G IR EE AL, DL
22,

2.4 BFIILEEHEZENEWERSHIZIT o
Ml s R S 2 & Logistic [al1H, K48 &y
R )L E I & AE, 43514 RDSBPD, PVH-IVH
ROP, HIR{E R :1 = /2,0 =15,

H A8 5 (WA 439018 12070744 {3 S 5E R AL (1
=TC +CC,0 =TT) ,rs1799983 {if S 3L %I (1 = GT
+TT,0 = GG) , rs61722009 fi S JEI %I (1 = AB +
AA,0 =BB), HAth AR50 7 (1 = HF ™,
0 = ™) , A BIE<IRYT EIRYT W 2R TS R
Joz i AR i He B8 AR B | I | P R B 45 AR (L =
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F1 254 BIRF=)LE SNP (LR RERBE S [ n(%) ]
Tab.1 Distribution of SNP loci and genotypes in 254 preterm infants| n( % ) ]

Genotype frequency

Allele frequency Hardy-weinberg equilibrium test

Site n
TT(p2) TC(2pq) CC(q2) 2n T(p) C(q) X2 P value
152070744
Actual frequency 254 199(78.35) 51(20.08) 4(1.57) 508 449(88.39)  59(11.61) 0.123 0.940
Theoretical frequency 198.4(78.12) 52.1(20.53) 3.4(1.35) (Consistent with genetic balance )
GG(p2) GT(2pq) TT(q2) 2n G(p) T(q)
s1799983
Actual frequency 254 199(78.35) 52(20.47) 3(1.18) 508 450(88.58)  58(11.42) 0.037 0.982
Theoretical frequency 199.3(78.47) 51.4(20.23) 3.3(1.30) ( Consistent with genetic balance )
BB(p2) AB(2pq) AA(q2) 2n B(p) A(q)
1$61722009
Actual frequency 254 200(78.74) 50(19.69) 4(1.57) 508 450(88.58) 58(11.42) 0.183 0.913
Theoretical frequency 199.3(78.47) 51.4(20.23) 3.3(1.30) ( Consistent with genetic balance )

F2 254 fIEF=)L SNP U S T EEFBRREEFB TR
Tab.2 Data of major and minor genotypes

of SNP locus in 254 preterm infants

Genotype frequency

Site
Major genotype Minor genotype
TT(p2) TC(2pq) +CC(q2)
2070744 199(78.35) 55(21.65)
GG(p2) GT(2pq) +TT(q2)
151799983 199(78.35) 55(21.65)
BB(p2) AB(2pq) +AA(q2)
61722009 200(78.74) 54(21.26)

5=,0=15) A, A0 Bk LIRS .5 min Apgar
VRO A8, Yo S ORI B

2.5 BFEILEEHAENEHEZSHER H
72 )L RDS : AR AT B A LA B 2 45 Fn ™ L
RDS 4 @2 KHE (P <0.05) , T 3 o7 5 114 3 PR Y
B 0 50 PR 25, R FCR 7 LI IR 3B 25

TERIA Y]

= JLBPD W3, LB E Gk LR
W AR YT I 16 T P 4y Joi I T, DUC IR | o A 4
&, 5R™ )L BPD 35 0CHK (P <0.05) , [a] iy i
75, D7 152070744 TC + CC FE A Bt 2 5177 )L, BPD
ST fa s 2 (P <0.05)

HL77 )L PVH-IVH {UR B4R S A LR i
5 min Apgar P53 WEIR YT M T I MR o 1
e )L PVH-IVH [ B 52 R K (P <0.05) ,
T3 A7 a5 Ak BT 8 4 A1 A8 15 34 1] O ok R A B
PORHAE L PVH-IVH TG 5B % &

7 )L ROP L% 4, 228 B A LR i i L5
min Apgar P43 i 1 0 5 FH BT 45 4
¥R )L ROP {8 52 K (P <0.05) , [f]
B3 7, 7 5 1s1799983 GT + TT 3 [ % | {7
1561722009 AB + AA JE [H B ¥ 2557 )L ROP fii il

%3 E7=)LBPD {#NE X Logistic [E])345 R

Tab.3 Logistic regression results of influencing factors for BPD in preterm infants

Results of single factor analysis

Results of multi-factor analysis

Variable
P value OR (95% CI) P value OR (95% CI) Genotype
Gestational weeks <0.001 0.843(0.767 —0.926) 0.011 0.870(0.781 -0.969)
Delivery method ( cesarean section) 0.223 1.067(0.962 —1.184) - -
Newborn body mass <0.001 0.636(0.498 -0.812) 0.024 0.814(0.680 -0.975)
5 min Apgar Score (score) 0.017 0.458(0.240 -0.873) 0.088 0.833(0.675-1.027)
Invasive ventilation therapy 0.127 1.452(0.900 —2.343) - -
Oxygen Therapy (d) <0.001 1.353(1.163 —=1.573) <0.001 1.249(1.104 -1.413)
Pulmonary surfactant application <0.001 1.417(1.198 —1.678) 0.026 1.282(1.029 -1.596)
Hypotension or shock 0.486 1.287(0.633 -2.616) - -
Septicemia 0.002 3.118(1.498 -6.489) 0.006 2.861(1.342 -6.096)
Apnea <0.001 4.336(2.019 -9.313) 0.018 3.065(1.208 -7.776)
Genotype 152070744 0.022 1.287(1.037 -1.596) 0.035 1.266(1.017 -1.577)  TC +CC
Genotype 151799983 0.165 1.196(0.929 -1.540) - -
Genotype rs61722009 0.286 1.267(0.820 —1.958) - -
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&4 E=)L ROP {3 EE Logistic @34 R

Tab.4 Logistic regression results of influencing factors of ROP in preterm infants

Results of single factor analysis

Results of multi-factor analysis

Variable
P value OR (95% CI) P value OR (95% CI) Genotype
Gestational weeks <0.001 0.820(0.737 -0.914) 0.042 0.953(0.909 -0.999)
Delivery method ( cesarean section) 0.337 1.516(0.647 —3.549) - -
Newborn body mass <0.001 0.797(0.714 -0.889) 0.034 0.839(0.713 -0.987)
5 min Apgar Score (score) 0.004 0.468(0.278 —0.788) 0.008 0.573(0.379 -0.866)
Invasive ventilation therapy 0.016 3.583(1.263 -10.163) 0.062 2.888(0.947 —8.813)
Oxygen Therapy (d) 0.059 1.182(0.995 -1.404) 0.101 1.058(0.989 -1.130)
Pulmonary surfactant application 0.001 5.740(2.022 -16.276) 0.015 4.373(1.325 -14.420)
Hypotension or shock 0.124 2.330(0.793 —6.848) - -
Septicemia 0.183 2.065(0.709 —-6.009) - -
Apnea <0.001 3.628(1.923 -6.849) 0.008 4.183(1.443 -12.125)
Genotype 152070744 0.394 1.140(0.843 -1.542) - -
Genotype 1rs1799983 0.043 1.161(1.004 —1.342) 0.038 1.184(1.008 -1.391) GT +TT
Genotype rs61722009 0.038 1.216(1.010 - 1.466) 0.027 1.335(1.033 -1.726) AB + AA

MG E (P <0.05)
3 g

eNOS J:[F Z A8V A7 7E , 2o 10 2 Ff, Horp
PARZH R 22 A5 5 I R A4S P o 25 VIAE O, 52w 17
NPRPY NO 7K, DT 52 il 25 o s 1) & A= i it
o MR, {L rs2070744 TC + CC EEH AR K&
A BPD [ 57 fE B TR 22, T 1s1799983GT + TT %
1s61722009AB + AA JER I u HERS: . B Fge %
B, 1s2070744 TC + CC F1 rs1799983 GT + TT JLH 7Y
)& BPD By &R il <28 Ar [ AR~ L,
HEBL R | 152070744 TC + CC Al rs1799983GT + TT
RIS BPD By i R &R . (IR WER 5 E S
WESE 4 A 22 5, T RE L 5 0 0k 42 1 R
[F] , L AR AN [] 3

AWFFEFI, 161722009 AA + AB %L K I Fn
rs1799983 GT + TT 3L [H AIH 2 ROP My fE [ B 2,
ROP RAZRA PTG E (P <0.05) , A H T T
5T, T eNOS Z 251 5 5 7= JL AL 190 s 72
()R AR S 2Z [ () 56 8, %4 = J LA T T Hir B 1
5%, e T ROP FIJG ROP [ %f R4, 7k TT 3
K71 eNOS 894G > T (1 5.7 JL & 4 ROP T 2R Y7 1)
K 10 f£(P =0.02) ., TC F:[H % eNOS-786T >
C 1y 577 )L, ROP By XU ik 8.8 £5 (P =0.021),
eNOS ZBMEHE TS |77 2R YT 1 ROP f835 , AR K X)
HRTT IR Z S R BE5E AT BB ROP 1% & 9k AL il £2
BT HEREFE,

KT eNOS HH ZEBMEH R ILG R LR,
SN RIFFE ' e, R ) LAKRE Y %2 26 Al eNOS 3%
H 2804 5, 76 5.7 L PVH-IVH 1 &R AL

F IR 0 K L3 69 8 b % F 2 TR T . 7L
X S LS 75 52 57 £ i 0L 37 1 0 945 i 240
T B 2 S B R B 2R PVHAIVH % 7
XU 38 . A WF e B, eNOS 2 [ & Ak
[ G894T (rs1799983) | . & F4 (27-bpTR) .VNTR Fi
T786C. (1s2070744 ) 152 4l FEH e AR IR 11} 1ML F1) 56
% ,eNOS G894T HiI T786C (12070744 ) L35 5 ki
H ML XU T 5 , T 9 4% - 4 (27-bpTR) VNTR 7] fig
ST A RE B R 2 % FFE L 5% eNOS
SEFRLAPES PVH-IVH JE 5, W] figJ& A Fh A [
e R B R AR Bl 4 T 25

FWFSGE R E eNOS S 225 M B FIP4h
LR LI SR B A XU, A B T I DR A v B 7
DRI TR B A0 Ay 1 B 0 B I A I T
PAFEAMFIT , JU O T 0T B8 R 2 Rl T & B0 7
LS, B EA AT A R B I I 5 L
eNOS JE[H £ 25 A B TP R LR TG , 425 5
LA R R . BT E RIS 2 A TE T REAS i
IN LB ATY R R 22 FL P E 45 SR 10 S o
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Relationship between eNOS gene polymorphism and

main complications in premature infants
Li Xiaoyan', Li Bing’, Wang Jia’an', Dong Xian', Wang Huiqin', Zhu Haijuan®, Zhang Bin*
[ ' Dept of Neonatology, *Dept of General Pediatrics, *Dept of Anesthesiology ,
*Dept of Science and Education , Anhui Women and Children Medical Center
( Hefei Maternal and Child Health Hospital) ,Hefei 230031 ]

Abstract Objective To explore the polymorphism of endothelial nitric oxide synthase (eNOS) gene in umbilical
cord blood of preterm infants and its relationship with major complications in preterm infants. Methods A total of
254 preterm infants ( <37 weeks) who were hospitalized were selected as the study subjects. Umbilical cord blood
was collected at delivery to determine the genotypes and alleles of eNOS gene at three loci: rs61722009,
rs2070744 ,and rs1799983. Clinical data of the preterm infants were recorded, and the relationship between eNOS
gene polymorphism and major complications in preterm infants was analyzed. Results (D The TC + CC genotype at
locus 152070744 was an independent risk factor for bronchopulmonary dysplasia ( BPD) in preterm infants, with an
OR (95% CI) of 1.266 (1.017 —=1.577). @ The GT + TT genotype at locus rs1799983 was an independent risk
factor for retinopathy prematurity (ROP) , with an OR (95% CI) of 1. 184 (1.008 —1.391). (3 The AB + AA
genotype at locus rs61722009 was also an independent risk factor for ROP,with an OR (95% CI) of 1.335(1.033 -
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O B EK B i 1 30 1 e 1 i AR e A A 245 W o
ZENVAE, X, B R0, AROTR
(ZHMEHAKRFH—WEERERA, &2 230022)

WE BM U VFESHEREER A8 (SMG) I3 B B T AT 27 FRAE L 2545 0 DA B R B0 R fa i, AiE R
50 B>k [ SMG I /et i M B 57 PR AR A | 38 5o 25k il B VO G A TR FRLES R AT 3% ( MALDI-TOF MS) % 5 AT s Pk Uk
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1.726). (4 There was no significant relationship between gene polymorphism and the occurrence of respiratory dis-
tress syndrome (RDS) and periventricular-intraventricular hemorrhage (PIVH) . Conclusion eNOS gene polymor-
phism is associated with the occurrence of BPD and ROP in preterm infants. The evaluation of eNOS gene polymor-
phism by umbilical cord blood measurement is helpful for the prevention and correct management of some serious
complications.
Key words endothelial nitric oxide synthase; gene polymorphism; bronchopulmonary dysplasia; retinopathy pre-
maturity ; preterm infants
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