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Study on the Role and Mechanism of HIF-1 « -Mediated Mitochondrial Autophagy in Mucin Secretion During Chronic Rhinosinusitis
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( Shangrao People's Hospital, Shangrao, Jiangxi 334000 )

[Abstract] Objective - To investigate the regulatory role and molecular mechanisms of hypoxia-inducible factor-1 « (HIF-1 « )-mediated

mitochondrial autophagy in the hypersecretion of mucus in chronic rhinosinusitis (CRS), and to determine whether human
neutrophil elastase (HNE) induces excessive expression of mucinSAC (MUCSAC) through the HIF-1 o - mitochondrial
autophagy pathway. Methods - Nasal sinus mucosal specimens were collected from 20 CRS patients (10 with CRSwNP and
10 with CRSsNP) and 10 healthy controls; the expressions of HNE, HIF-1 o, mitochondrial autophagy-related proteins, and
MUCSAC were measured. Results - The levels of HNE, HIF-1 «, PINK1, BNIP3, LC3BII/LCI, and MUC5AC were
significantly higher in the CRS group compared to the control group (P <0.05). Conclusion - HNE activates HIF-1 o to

induce mitochondrial autophagy, thereby promoting the high expression of MUCSAC in the nasal mucosal epithelium; this

represents an important molecular mechanism underlying the hypersecretion of mucus in CRS.

[Key words] Chronic sinusitis; HIF-1 o ; Mitophagy; Human neutrophil elastase

Sy AL, S AR TG B . MUCSAC 2
FEFEN, 75 CRS BEA T RERERL, 2FEAE.
T S | R ) SR R R

BB MR AE A LU MALROAEE , HIF-1 o AN BR
BolHe kB, 16 CRS SR s 3K 0T 5 h ki i ¢
FEAHIEE BFSEIESE, HIF-1 o ATiES BNIP3 2500 T4 S48
Rtk FwE, 2 5MI0RRS S RIETEE" . AU R by
A GURSMIE Y, BT HIF-1 o 20K 5 1%7E CRS 26
SRWTVERT, BRTE “HNE Bt HIF-1 o ~SOR0AA F Wi B

CRS SRR WA R ST , LG RS MEJRAE SRR
E

25
IL

<

W MUCSAC” [Rl2= R, M CRS &IRHLEIFI T4
VEIT O S R AL B AR

AR D5k

L1 I RBRA AR

Wk 2025 4F 28 2026 4R 7E 58T N R EEBE H- S IR T
BNBETARMIEH BERERA, Hrh CRSWNP 21 10 {4,
CRSsNP 21 10 1], 1EH %R 10 41 (HCE S fsd AR ok
BRI TAREFMNIER SRS/, A BEHE (12

43



The Primary Medical Forum EEE%i8tz £ 8% 5 9 #2026 £

A

PER-SSERIBWIANRIFIER (2018 4, BITH)) isWi
B, AR 2 J& PN AR 0 RRME 1 B 2R K 1N [ 2 S i 5
M, HERGEBALE . BRI R | B | eI R
9o B HAt 4 BV o AT R R AR 2 DL Sttt T
BE BB R,

1.2 B S

FZH A\ HNE (£[H R&D ); AG1478, HE A, CoCl
( 25[H Sigma ); HIF-1 o 2H RGOk Ko 2s ok (i
HUIER ); HNE HIF-1 o . ZOR0K [ WEAHDCEE 1 &% MUCSAC
—Pi (& CST); ELISA. qRT-PCR 5 & (D HE 78
A7k TaKaRa); i#EGTHEE ( HACH L), SEAF2¢EE & PCR
X (& ABI),

1.3 52887 1

RN LMY (4% R PR EAL, —hi
1:200 Fi B, Tmage—ProPlus6.0 J%E Y64 ), ELISA &
WZHR K2 M g HNE Fl MUCSAC &K, it
Westernblot (—3 1:1000, 47 1:5000 #iBt, B —actin NN
2 ) Fl qRT-PCR (27A ACt %, GAPDH SANZ ) Kl H xR
HEH M mRNA %Kik,

BiR NIEAR B 1 2 A FE T AE1/AE3
FPETICLEE o o XTEUE RKIN AN 5> 6 4. XTIR4]. HNE
2H (30nMHNE Hili# 24h ), =5 BURL+HNE 2 (¥94%8 Boki 24h
JEN 30nMHNE $il# 24h ), HIF-1 o FOR+HNE 20 (5534
HIF-1 o RGP Bk 24h J5N 30nMHNE 1 24h ).
CoCL+HNE £ ( 100 . MCoCL THANEE 1h J5 I 30nMHNE il
24h), HfIE A+HNE 4 (1M HfI%E A FALHE 1h 5
30nMHNE HJJ# 24h ). Horb, ORI 3L R FIAR BUARR: Ju ik

( Lipofectamine3000 ), ™#&4% JRULIA BHAE . f5 )i i i 5
FL B LS 2 i PR 2R R M 245 B I W M B L

1.4 geit2E53Hr

K SPSS26.0 etk HE TR T, TR BORILAYY
Boebrifize (X ts) Fon, 24U LBCRHNRE T 25
Mr, AP AR LSD-t K. P<0.05 M2ERA 551t

PURETEN
FR o

2 4559

2.1 CRS A SR S48 bR RIb 25
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HNE % (nM) MUCS5AC #H (ng/mL) MUCSACmRNA ( FX} k&) F{E P{H
0 0.85 +0.12 1.000.15 - -
10 3.26 = 0.48* 3.57 +0.61%* 68.42 <0.001
25 2.91 + 0.43*# 3.18 £ 0.55%#
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24 3.28 + 0.49*# 3.61 £ 0.62*# 72.15 <0.001
48 2.87 £ 0.42%#& 3.15 £ 0.54*#&

H: 5 ohdHbds, *P<0.05; 5 12h ZHELES, #P<0.05; 5 24h 4 HHE, &P<0.05
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HIF-1a 0.22+0.05 0.68 +0.14*  0.67 = 0.13* 1.15 £ 0.22*#& 1.09 + 0.21*#& 0.66 +0.13* 102.58 <0.001
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BNIP3  0.18£0.04 0.57 £0.11*  0.56 + 0.10* 0.94 £ 0.18*#& 090+ 0.17*#&  0.32£0.06%#  99.85 <0.001

LC3B-1I/1 0.24+0.05 0.71 £0.14*  0.70 = 0.13* 1.17 £ 0.22*#& 1.12+021*#&  0.39£0.08*%#  113.69 <0.001

MUCSAC 0.84+0.12 3.27 £ 0.48* 3.25+0.47* 5.12 + 0.89*#& 4.87+085*&  1.73+031*  128.45 <0.001

XA LE, *P<0.05; 5 HNE 4HIbE, #P<0.05; 525 Fiki+HNE 4104, &P<0.05
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