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miR-146b-5p {E i A 55 T 181 25 K el i i 4%
RPN . S FESE T I TS HLR

EH ORE EZEM R IR

(1L.#BREAXFILESFR, #1358 KF 830017;
2. EMKFES —WEERIAIA, FHizLEKF  830054)

(ZE] B® i miR-146b-5p 78 & R iFE 5 008 A K RS8R & A B AR OC I 3 ik m T
(bronchopulmonary dysplasia-associated pulmonary hypertension, BPD-PH) Jili ML 5598 0 (94 FH K HIL . Faik 1EHL
32 H Sprague-Dawley B4 KB, FbLs> A E 4. BPD-PHAL ., tFAARHIFRIA, H48 X, HHEMAT21%
AL TR, HAR 3HE T 85.0% + 0.5% I AR T A 2 BPD-PH AR AL . b 23k 20 28 R K 56 s
# ADV1-miR-146b-5p, IS miR-146b-5p il . 245 14 d)5, RAHEER A B0 WA 57 AL it ZH 20
F AR s R B LM v A A7 0 WA R (right ventricular systolic pressure, RVSP), 43 B3 47.0> 421K
FI A O SRR L (righl ventricular hypertrophy index, RVHI) ; 5 AKG 21 Y 0 B A 1f A5 2593155 .
BHIERE 53 (medial thickness percentage, MT%) . ML T AL E 43 (medial area percentage, MA%) ; i
S H T SR A ULl 0L/ PN 2 AN IR AR (R R I 2 A8 5 3,3~ A BRI R I 5 i e € AR 2 8 -5 A I il
HAVERTTRUKE 5 S 96628 1 PCR KN AZ R E2 #15E K F 2 (nuclear factor erythroid 2-related factor 2, Nif2) |
e H Bkt E ALY 4 (glutathione peroxidase 4, GPX4) | ¥ iz AR % 7 i 51 11 (solute carrier family 7 member
11, SLCTA11) . KAEBEILH G A 5 i 4 (acyl—CoA synthetase long-chain family member 4, ACSI4) mRNA FikK
o, SRSEENEEAGII NG . GPX4, SLCTALL, ACSL4HEHFRIRKY-. R HWALIILE, BPD-PHAH A K
RVSPT#, RVHI, MT% ., MA%MER, ZokifAMik, $RUTAUEZ, N2, GPX4, SLC7A11 mRNA M HEK T
., ACSLA mRNA AL B (P<0.05). 5 BPD-PHAIAS, iRkl KR RVSPFHE, RVHL, MT%.
MA%HE K, LRI bk, ST B3 2, Nef2, GPX4. SLC7A11 mRNA KR #3A T, ACSL4 mRNA
B 2K E (P<0.05); fWHIFIZIRVSP FEME, RVHI, MT% . MA%/IN, SRk ik, SiiBim D,
Nif2, GPX4, SLC7A1l mRNA KB 3k [, ACSL4 mRNA K2 (%35 FIH (P<0.05)., 45 fEm AR5
., miR-146b-5p i FA ] G2 K BUI A EIE , FCALE] nT AES M Nef2/GPXA{5 5l . Ikt A5,
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Role of miR-146b-S5p in hyperoxia-induced pulmonary vascular remodeling in
neonatal rats: mechanisms based on the regulation of ferroptosis

WANG Wei, ZHAO Ting, WANG Yan-Mei, XIE Ou, WANG Le. Department of Neonatology, First Affiliated Hospital of
Xinjiang Medical University, Urumgqi 830054, China (Wang L, Email: wangle200727@163.com)

Abstract: Objective To investigate the role and mechanism of miR-146b-5p in pulmonary vascular remodeling in
neonatal rats with bronchopulmonary dysplasia-associated pulmonary hypertension (BPD-PH) induced by hyperoxia.
Methods Thirty-two Sprague-Dawley neonatal rats were randomly assigned to normoxia group, BPD-PH group,
overexpression group, and inhibitor group (n=8 per group). The normoxia group was raised in 21% oxygen, while the
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other groups were exposed to 85.0%=+0.5% hyperoxia to induce BPD-PH. The overexpression group received tail vein

injection of ADV1-miR-146b-5p adenovirus; the inhibitor group received miR-146b-5p inhibitor injections. After

14 days, adenovirus transfection efficiency in lung tissue was confirmed by confocal microscopy. Right ventricular

systolic pressure (RVSP) was measured by direct manometry. Right ventricular hypertrophy index (RVHI) was

calculated by weighing isolated ventricular tissues. Hematoxylin-eosin staining was used to assess pulmonary vascular

morphology, and medial thickness percentage (MT%) and medial area percentage (MA%) of pulmonary vessels were

calculated. Mitochondrial ultrastructure of pulmonary vascular endothelial cells was observed by transmission electron

microscopy (TEM). Iron deposition in lung tissue was detected by DAB Prussian blue staining and ferrous ion

colorimetric assay. Quantitative real-time PCR was used to measure mRNA expression levels of nuclear factor erythroid
2-related factor 2 (Nrf2), glutathione peroxidase 4 (GPX4), solute carrier family 7 member 11 (SLC7A11), and acyl-CoA
synthetase long-chain family member 4 (ACSL4). Protein expression levels of these molecules were detected by Western

blotting. Results

Compared with the normoxia group, the BPD-PH group showed significantly increased RVSP, RVHI,

MT% , and MA% (P<0.05), swollen mitochondria, increased iron deposition, downregulated mRNA and protein
expression of Nrf2, GPX4, and SLC7A11, and upregulated expression of ACSL4 (P<0.05). Compared with the BPD-PH
group, the overexpression group exhibited further increases in RVSP, RVHI, MT%, and MA%, severe mitochondrial

swelling, significantly elevated iron deposition, decreased Nrf2, GPX4, and SLC7A11 mRNA and protein levels, and
increased ACSL4 expression (P<0.05). In contrast, the inhibitor group demonstrated decreased RVSP, RVHI, MT%, and
MAY%, alleviated mitochondrial swelling, reduced iron deposition, upregulated mRNA and protein levels of Nrf2, GPX4,

and SLC7AL11, and downregulated mRNA and protein levels of ACSL4 (P<0.05). Conclusions

Overexpression of miR-

146b-5p promotes pulmonary vascular remodeling in neonatal rats exposed to hyperoxia, likely through inhibition of the

Nrf2/GPX4 signaling pathway and regulation of ferroptosis.
[Chinese Journal of Contemporary Pediatrics, 2026, 28(7): 885-892]
Key words: Bronchopulmonary dysplasia-associated pulmonary hypertension; miR-146b-5p; Pulmonary vascular

remodeling; Ferroptosis; Neonatal rat

B AR JLEIE B A Y & R B AR T TR L
ERAR I AR LAY AATE 2R, (E A5 S U Al
KABAKR (bronchopulmonary dysplasia, BPD) )%
TR Th e o SOV IR B AN RAH ST 3l bk =
& (bronchopulmonary dysplasia-associated pulmonary
hypertension, BPD-PH) 1 >k BPD [ /™ & 3 & JiE
E IR L B S (i 2R R . BPD-PH
o AR LAY R SR I A I Y RE R
R AT g SO o PR R = A AR L T A
SRS, AT AR ) LI I 0 ik £
PR Bl ARMERT

miR-146b-5p J& /N RNA FE EE R G, 5
SRR . T SRR RN SR 2 R A o
WA CAVEER, miR-146b-5p 18 5 S
PO/ NS P e ek, JFnT i Wt {5 51l
25 BPD IR A AR

WFIEIESE , e 5 T 1/ UL 05 A7 7E 484
PR S YA R TL, A PSR T
KINER ™ BRIET N i Bad S A 9K 8l A P 4
MFET:, HPEENLE B & £ 5% A5 5 0l i MO
e Hd ) B E2 M F 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) 1F M i1k
RCo I S TR, AT T S T T A e PR i i o
AL, FEMTHE RS T e R e i IRV BT 4

RZEJE T 51 11 (solute carrier family 7 member 11,
SLCTA11) AAMEH L (glutathione, GSH) A A
BERE Y, A BEH B S AAAL  B 4 (glutathione
peroxidase 4, GPX4) e H GSH Vi 156 18 Joi ot 524k
Yy, SRR BB AE T AR O A s SR T A
il A S 4 (acyl-CoA synthetase long - chain
family member 4, ACSL4) 7] i i VEFE AN FIAG I TR
A $e AR B AR KPR RSB T . Li
85 M WFSTIESE, miR-146b-Sp AT HE ] B IR A5 F R
AT Nef2 (5 S5m %, A AR A R e
S miR-146b-5p % Nrf2 3 AT, LA
Fe Nef2/GPX4 i 7€ BPD 2R FE T v (19 7 HI & 45 B E
5%, {H miR-146b-5p fig 753 it Nrf2/GPX4 il i 2 £k
SET-, I+Z5 BPD-PH R B/ B A, H AT R
WAGE ., ik, AR IR . miR-146b-5p A]
B o PR P B T A Il L A5 A 40 . (e
MAEES, HiMiZ5BPD-PHRY LA S ERE.

1 MBS AE®
1.1 FENBERIRFA

FEALLR . BL-420S A WHLRESL I 250 (WLAR
ZEUHBHEABRAH]), S1006-S 3 E Uk s 240
( 1 ERMYESA R ), HT7800 i85} Hy, 1 i 47
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i (dtnt HAL R A BR A E]D) , BX6IWIFEOE
H AR MBS (H A Olympus 22 A ), Nikon
Eclipse E100 65 058 ( H A< Nikon A H]) 4.

FHE L] . miR-146b-5p i HiEBIK T 5
miR-146b-5p F il 51  (_F 9+ 3 6 25 B R A PR A
F]); S1066S W2k & FRMAF & (i s KA
YHEHARBRAF]D); Nef2 Z5REPUA . GPX4 FRTIRE
Prik . SLCTAIL BLsepEHUIA . ACSLA e B HT ik
(BUM AL EWHEARGBRA R, B 5E5551 0
ER1706-41, ET1706-45, HA600098, HA750469) .
5135 R A T A TR A A7 PR A A I
1.2 L4 KANE

B H # 12 h N ¥ Sprague-Dawley #1 4= K 5 32
H, KA 44] (F 441, BPD-PH4L, 35k
HAPIHIFIAL, n=8). HBIET12h, HREHALE
# kT S I 2 ADV1-miR-146b-5p (100 wL, i
JE 1% 10" PFU/mL), #5207 5 miR-146b-5p 1)
HlF (FCS R IR FLEIARE, 80 me/kg ¥, A
KR, HAR 2L TARRFUAE B EK . BRR
BE AW EIFR S IR (8] JFa Mg,
PUB U8 miR-146b-5p Fo g i F iR A 2 i . AF
YL R R K — i E PR pe R 2 AR L 1 4

e (FHES . TACUC-JT-20250114-09), sh¥yfdi
FFAES . SCXK (GBr) 2018-0003.
1.3 #33& BPD-PH #i4 K RiE5!

Z BRIk Y, ME AR AR
FUBPD-PH RS 5 SR 4 BT 21 % SE00 PR 4]
F%; BPD-PHAL., i FR4 KSR AlHA KRS
FERIL A E T8 s A8, 812 h 55 H A RE
e DURE S S P B 5 SRR B PR AR AR A 4R H R A
85.0% + 0.5%, BRieKE A Sk 24 CO5K7E
R, BT 12 012 h, SR 25~28 °C, HXF
MR 55%~60%. F AABRAMES, HAWFEE
15 HoAth 3 ZH PR — B SR R8T A K RRUAE
T2, MBFANSTAHRI AR E KR, A4 144
SO o ASBIFFE b TR SR AR T 3 U ST E A
1.4 EPRREEMALPHELYE

#E 14 d)E, WA ERRAMAL, &
ZRWEEREE 10 h, WK DEHEECEE, G
Tl KU l s Y RS S R [ 2, DAPL %
IS A, R IR A I A LA R 7 A o
IR AR, ML -80 CHAF, RH
S DG AE 1 PCR A miR-146b-5p #4552 KF, 5l
YIFHIL# 1,

R1 LW EERGHERNSIHYFS
LK IE 5] 751 B i 5
miR-146b-5p 5'-CGGCGGTCCATTCTTTTGGAT-3' 5'-GTGCAGGGTCCGAGGT-3!
U6 5'-CTCGCTTCGGCAGCACA-3' 5'-AACGCTTCACGAATTTGCGT-3'
Nif2 5'-GGTTGCCCACATTCCCAAAC-3' 5'-CTCTCAACGTGGCTGGGAAT-3'
GPX4 5'-CTCCATGCACGAATTCGCAG-3' 5'-GGCATGCAGATCGACTAGCT-3'
SLC7AI11 5'-GAGGTTACCTGCAGGGCAAT-3' 5'-TGAAGATGCCCGATCCGATG-3'
ACSLA4 5'-CTGAAGGACTGGCAGGAAGG-3' 5'-TCACCAGTGCAAAACCACCT-3'
GAPDH 5'-GACATGCCGCCTGGAGAAAC-3' 5'-AGCCCAGGATGCCCTTTAGT-3'

1.5 HENEENESEFEXRGLEWRRE,
MEAOEFIHELGOERERY

Z R AL AT 073k e, R 14 d 5 LU
10% 7K A58 (0.3 mL/100 g) FE I T 5 R A B
IMENEE , VIR I LTI U AE
IO, REENENL. SRITIE R A R K Y 4.5
KBTI AT N, 8 IR
& )% & . 1] BL-420S F 4810 3t A7 0 %5 W4 e
(right ventricular systolic pressure, RVSP), S Wi zh
JokWAC A s o 0 O I AR AE R B, RS0 D 5 R
MA, reA IR TIRE, HHEAOELE
18 %4 (right ventricular hypertrophy index, RVHI) ,

DAAT O 38 BE e 7 8 B R 2 i) o o o 22 TR
HEFR
1.6 MBEHFAFEXRMOEFTEDEFRE
EBsStt. mMERERRE ST
WA AR A IS, il s A 800, I
FIAAR - g o, A5k D) BEPLE I 8 S H AR
100~150 pm FYAH BN, T4 b e T L8 I
JEA, SR Image J 800 22 i 145 E 9845 b5 . 1ML
BB B 4> b (medial thickness percentage,
MT%) = [ (M4 8RR /S H
7] x100%, IfiE BT A E 3 (medial area
percentage, MA%) = (IfiL /& r I [ AR L 87 G R 4B
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) x100%.
1.7 ESFBEFREMENRSHNEXRILER
R AR L ML B B R4 44

s AU A R UL, 28 F B 181 e VR 18 2
JE A AR Y] 0.8 wm DI, HOR
JHe W e 0 S TRV A, 90 nm BB A, R BRI . 22
LR R T )5, RGBS 5
B il LA PN 12 240 B 2 R AR F R A 54
1.8 33-“REBFRTELELAMIS%ET
R S & 2B 3T A K RN 4E 4R R A SR AR

AV R R 2K S, WL TECHI Y
Perls YL T 20 min; ZEM/K mpk, 3,3'- 40
BN (3,3'-diaminobenzidine, DAB) & 1% i)
O, BAKEY ming FHMAK, B, Hh,
M TSI REER . WA LSUT 4 CAHK,
B0 B ORI R R s ik AR
M2k, RABEAR UG 593 nm P KAWL IE, %
N0 [WERE TR (nmol/mg) =FER L x B
i AT EL x A AU SR BURE S T ] Rk
[ a
1.9 ELHRHXEEPCRINZHEHEKXKRMALR
Nrf2, GPX4, SLC7A11, ACSL4 &) mRNA 7kF

FARBRIEL S G, R TRIzol IR
RNA, i id SEA 98 658 i PCR I L R Rk . )
BEA&AE: 95 CHUEME10s, 95 CAEME15s, 60 C
Bk30s, 72°CHEMH60 s, 40 MEHR . K
ML Y R A B SRR . 519 8
W1,
1.10  GREEN IR & B 3 4 K R AHZH 28 Nrf2,
GPX4, SLC7A11, ACSL4HIZERFKIX

K RIPA 24 42 U ZH U5, BCA VL
I B R B o B R o 20 SR DRI TR R 68 e PR VK
RENES T B S, A SIIANS2 (12 1000), GPX4
(1:1000), SLC7A11 (1:1000). ACSI4 (1:
1 000) K GAPDH (1:5000) —¥i, 4 CHHE it
Wo. WHIFE —Pi2h, SBREBCER. XA
Image J A AR 4053 B N =X, TR Bhakf
750G = 5, LLGAPDH yINZHE HAYE

FIARXT FRah &,
1.11 Fit=oHH

oK I SPSS 27.0 B fF BEAT G it 22 00 M, R
GraphPad Prism 10.1.2 22 1E] . THEZORIAIIEL +
Wiz (x+s) Fox, ZHMIILECRMRREER I 2%
30T, 5 25T R LR H LSD-tk 8%,

ZEAFF) K ] Tamhane's T2 K546 . P<0.05 M= SH
Giiterm L

2 #R

21 BRSHREEIURETE

SEESHAN], AR AR R RIAENE, R
T WOLHRMERMBET, R BHMHALN LR
P RE I i Pl UL S T SR a0, A 3 44N
ULEE AN, LR 1. SERFSEGRE i PCR 45
HEIR, WA . BPD-PHAL . i A2 Famis
ZH miR-146b-5p 7 58 7KF-7351 4 1.06 + 0.10, 3.85 +
022, 7.24+023, 250+0.17, ZRALH¥EX
(F=1592.988, P<0.001). ZHEMMER, 5%
AR, BPD-PHA ., o kA A7 4 miR -
146b-5p ik 8 (P<0.05); 5BPD-PHAAMLL, i
FERLF A K miR-146b-5p ik Fill (P<0.05), 1)
HFRIZE A= K B miR-146b-5p 2k Rl (P<0.05).

100 gm

(B)

100 pm

(D]

B1 BESHOELHE (MOLIL R E LM
Bi, x100) A: WH4; B: BPD-PH4H; C. itHik%H; D:

TR FIZH . 0058 50 R 545 miR-146b-5p RY NI EE , W (03806 N
DAPIFRICEIANNIAZ ; H 4% 2H . BPD-PH A FINHIFIHILT-FH AW
sEEIEN, 1 FER ] LA B AU

2.2 miR-146b-5p Xt FTE X RGO E RN EE
YRR RRA R0

S M e, BPD-PH 2H 8 4= K B RVSP 7
&, RVHI. MT%. MA% K (P<0.05), 5 BPD-
PHZHAH L, 3 #EIK4 RVSP JHE, RVHI, MT% .
MA% 38 K (P<0.05) ; #4151 26 RVSP & 1% ,
RVHI. MT% . MA%I&/ (P<0.05). W32, AR
FE-Drer e g5 RN, A 4 3 kS s 8 4% T
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Peg | EEEJCHE . S S); BPD-PHALMISIRKE 4 MHIRIANG Sk AT WA R R | IR
BEWIAER | AR, WEBUE R, Rk (BRI BPD-PH AL R . ULIE 2,
2 it 3y i e T R A fs e R HE T A TR 3

®2 FBHMERRALEWSEE. BEREREMOERLSFERLE (s, n=8)

25 RVSP (mmHg) RVHI MT% MA%
WA 20.0+0.4 0.261 + 0.006 36.5+0.6 525+12
BPD-PH 41 27.9+0.6" 0.453 +0.010° 51.1+0.7" 67.3 +0.8"
Rk A 32.7£04" 0.499 + 0.006™ 56.1 = 0.9* 734+ 14"
Bk Bl 25.3+0.5" 0.405 + 0.009™" 459 +0.8" 629 +1.3"

FIE 916.059 1229.879 972.143 438281

PIE <0.001 <0.001 <0.001 <0.001

. [BPD-PH] A& MAE RNRAMEMish ke ; [RVSP] fr0ZE Wi K ; [RVHL] A DZEREFREG [MT% ] 4 s E 4
Fe; [MA%] AP IEmARE 0. 5% A4, P<0.05; "5 BPD-PHALILES, P<0.05,

[zl BPD-PH4] FUESev il L pnl il
Normoxia group BPD-PH group Overexpression group Inhibitor group

El2 ZHEFFERBRMMERS FAR-UHf@, ek RidE, x200) FAALUNM AT R R, AT R
WLOJRES), IR O AE s BPD-PH ALM L BEG S | A B s IR AL A R R S IR e A R T
BPD-PH £ 5 0kl 77 £ELAT 1l 4575 B AR 5 BPD-PH 4k . 2T AN, W ConZmMaAz . ik o i il i A%

2.3 miR-146b-5p Xt FAEKRRAMME AR ML MK, ISSEELIERERWT R, o ek 4 Zohr A 5 B b
RN EA M, FBEEEFME, W IR s A R 2 2k

AL AT N R RIS e R, B R B, AL A L R A
SERGTE NG . IS SS I I O WE; BPD-PH ALZR RN JelBedk . TLIEI3.

WAL BPD-PH £} W FIBH eIk bz
Normoxia group BPD-PH group Overexpression group Inhibitor group

e

El3 FHEFAEKRRMME R KR MR RBREN (EBHETEME, 80kV, x10000) AR LRI
DR, ROPFDIE SRR, 2558 BPD-PHALZRRRIK, JEASAHIN, IEFGET; ol Fakd LR E Mk, IHHEK;
TR BE b, I Ak

2.4 miR-146b-5p Xt & FHEARMALFEKTIR  HIFHLA N WA ORI, TR TF&ERE

A T (P<0.05); 5 BPD-PHZH b#, 3654 Wi

WA R R LR WAR SR DR, Wk RIEUE L, WakE TR TE—ETHE (P<0.05),

BTACPAFIERGRE . 5% A4, BPD-PH  HIHIF 4 WOk TR D | Wk T & B B E AT
- 889 -



55 28 45 55 7 ] T SR A& Vol.28 No.7
2026 £ 7 A Chin J Contemp Pediatr Jul. 2026

(P<0.05), WK4, %3,

(=t BPD-PH 4l I FRIAH TR
Normoxia group BPD-PH group

v SN N 18 T . st

L

i

b £
e
-
¢4 By

;z’

B4 BAFEKRRMAELDABEE LTI LT OrrwMs, x200) RS LI A e ) 2L AR LI A
(0, 0RE ; BPD-PH 2EL I 100725 5 % 3 61 7] J52 PR T LK 2 B P T 5 3o R LI LA L5 ) T D 5 X it o ] s 9 7T AL
A (0 ST 5 902 30 LI 0 558 M I 2 2P0 DA (0 B 0 55 S T s €0 B R

*3 BVEMEARMARTHKEFREMRNARIZKFHILLE (x5, n=8)

251 Fe? (nmol/mg) Nrf2 GPX4 SLC7A11 ACSLA
WRA 42+11 0.992 = 0.035 0.88 +0.10 1.04 +0.06 1.02 +0.10
BPD-PH 41 109 + 15 0.682 = 0.027" 0.62 +0.07" 0.59 + 0.06" 1.61+0.11°
ERIRA 213 + 10" 0.379 = 0.024"" 0.37 £ 0.06™ 0.20 £0.11*" 2.14 +0.20*
2 60 + 6™ 0.850 = 0.029"*" 0.76 + 0.06™ 0.80 + 0.09" 1.32£0.16"

FI8 393.384 657.533 71.078 152.987 83.294

PlH <0.001 <0.001 <0.001 <0.001 <0.001

T: [BPD-PH] XSEM LB ARMCMs Nk [Fe*] WAREF; [Nef2] BNFE2HIENT2; [GPX4] 2 H kit &4
4; [SLCTALL] EBREIRSE TG 11; [ACSLA] KAETEELANET A & HE4, "S5 E A A, P<0.05; "5 BPD-PHALILH, P<0.05,

2.5 miR-146b-5p X FAFE K BRAHALA N2,  SLCTANI FHHEIE LIH, ACSI4 EH KL T H

GPX4, SLC7A11. ACSL4 mRNA FiXER 20 (P<0.05)., W5, 4.
S5 A A, BPD-PH 41 35 4 B N2,
GPX4. SLC7A11 mRNA 7KF T8, ACSL4 mRNA B4l BPD-PHAL  ibdikdl AL

Normoxia BPD-PH Overexpression Inhibitor
KL (P<0.05); 5 BPD-PHALAALL, if3Rik _ = - =
%0 Nrf2. GPX4. SLC7AIl mRNA 7K F F i | N2 m 68 kDa
NG 2 . =]
ACSL4A mRNA /K I (P<0.05); 450 2H Nef2 Grxa M > kDa
GPX4. SLC7A11 mRNA /K3 [ H, ACSL4 mRNA -
KT (P<0.05). W3, SLCTATI Dmd 55 kDa

2.6 miR-146b-5p Xt & 28 H & K BR Al 26 £ Nrf2, :
CSL4 kD
GPX4. SLC7A11. ACSL4 & EFk MM WL - - ) T
5w A4, BPD-PH 26 37 4= K B Nief2 )
GPX4. SLCTALIEHH KL T, ACSL4 #H &KL - .
R % 5 % E[l 375 3% #& I Nrf2, GPX4, SLC7A11 #n
4 (P<0.05); 5 BPD-PH? , ik

L (P0.05); 5 E\;FHH? S ACSL4 ERRIAFTHE [Nif2] B F B2 A DC P F 25
Nif2, GPX4. SLCTAILEERIA T, ACSLAZE  (opxa) mngitms micmisa: [SLOTA] WIAIRIET

H &Ik BiH (P<0.05), 14l 5] 20 Nef2, GPX4, Foils [ACSLA] A HEBEHEANG A2 4.

+ 890 -



5528 % 55 7 1) FE S XILF L E Vol.28 No.7
2026 47 7 H Chin | Contemp Pediatr Jul. 2026
R4 BHEAMERBEMALEEARIEKFENLE (X5, n=8)

215 Nrf2 GPX4 SLC7A11 ACSLA
WA 0.935 +0.025 1.17 +0.07 1.11+0.07 0.48 +0.03
BPD-PH 41 0.441 +0.014" 0.55 = 0.09" 0.55 = 0.06" 0.76 + 0.04°
I RIRA 0.219 +0.033*" 0.16 + 0.06™ 0.24 +0.04* 1.11 £0.03"
£ b 0.692 = 0.059"" 0.75 £0.13* 0.73 £0.10* 0.57 + 0.04™

FIE 562.682 164.927 231.864 514.854

PIE <0.001 <0.001 <0.001 <0.001

e [BPD-PH] SCERTA B A RN KRS &5 [Nf2] BET E2ACE T 25 [GPX4] At H S S emg4; [SLCTALL] #%

BIRZIETINGI 115 [ACSLA] REEBEREAMAE A & FUHE 4.

BPD-PH J& 3B LG B0 T ezt 19100 i 2y
RE B fie 9 EE LS ERT LA AR AR Ay il o A
81, RG] &Ik R S A O e R
A PR LA PR R0 A A 0 B er L R IR D
il 710 2 3O AR s 2 ik R S RHRE YR YT oA T Y, MR
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