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L5 LT X ML AECOPDZH 4t T .miR-34a K HIF-1a 22 357KF B T+ (P<0.05) , 1 3% miR-34a
B HIF-1o F S 7 3RB K3 — 22 7+ (P<0. 05) , BHLIBT miR-34a Al HIF-1o F1 58 1 A 7 3235 K - B
R FE(P<0.05) , AECOPD 4 HIF-1a 3k B 8 7t ( P<0. 05) , YL BR HIF-1o 1) B W BE AR 5 4 B F % 5K
- (P<0.05) , 1 miR-34a kKL B4, %it miR-34a 7£ COPD 21 i 8 ) f 3 v i I8 4% HIF-1a
S5 RPN, T miR-34a/HIF-1o 38 F 0T 98058 28 M RN R B, D COPD 20k il 2 A9 888 1] T FoER 43 7 53
ST

%ﬁiﬂ {8 P B ZEVE e A M EL 1 ( AECOPD) 3 RPERI ; miR-34a; BAIASHF-la (HIF-1a)

FES S R363. 1 ERIR RS : A

DOI; 10.16352/j.issn.1001-6325.2024.12.1670

Inhibition of miR-34a reduces inflammatory response

in acute exacerbation of chronic obstructive pulmonary disease
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Abstract; Objective To observe the expression levels and related mechanisms of miR-34a and its inflammatory-
related factors in broncho-alveolar lavage fluid of patients with acute exacerbation of chronic obstructive pulmonary
disease (AECOPD). Methods Totally 20 patients with acute exacerbation of COPD were recruited as the study
group and 20 patients in stable period of COPD were recruited as control group. Bronchoalveolar lavage fluid was
collected, A549 cell was cultured and AECOPD cell model was built for evaluating the effects of over-expression of

miR-34a, inhibition of miR-34a, and silencing of HIF-1a in cells. ELISA assay was applied to detect the expression
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of inflammatory factors 1L.-6, 1L-8, TNF-aand TGF-B in bronchoalveolar lavage fluid and cell supernatant. The
expression of miR-34a and HIF-1 awere measured by RT-qPCR, and Western blot was used to detect the expres-
sion of HIF-1a. Results
and HIF-1a in the AECOPD group were significantly elevated ( P<0.05). Over-expression of miR-34a led to

Compared with the control group, the expression of inflammatory factors, miR-34a,

further elevation of HIF-1a and inflammatory factor expression ( P<0.05). Inhibition of miR-34a resulted in a
significant decrease of HIF-1a and inflammatory factors ( P<0.05). The expression of HIF-1a in the AECOPD
group was significantly elevated ( P<0.05) , and silencing HIF-1a significantly reduced the expression of inflam-
matory factors ( P<0. 05). The expression of miR-34a had no significant change. Conclusions miR-34a is in-
volved in the inflammatory damage in patients with acute exacerbation of COPD by regulating HIF-1a. Interfering
with the miR-34a/HIF-1a pathway alleviates inflammatory response, so it is a potential target in the treatment of

acute exacerbation of COPD.

Key words : acute exacerbation of chronic obstructive pulmonary disease ( AECOPD) ; inflammatory response; miR-34a; hypoxia in-

ducible factor-lae ( HIF-1at)
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siRNA % HEEFFFINT (R 1),

& 1 miR-34a mimic . miR-34a inhibitor 1 HIF-1o-siRNA
3
Tablel The gene sequences of miR-34a mimic, miR-34a
inhibitor and HIF-1a-siRNA

gene sequence

miR-34a mimic sense ;:5'-UGGCAGUGUCUUAGCUGGUUGU-3’

anti-sense ; 5'-AACCAGCUAAGACACUGCCAUU-3’
miR-34a inhibitor ~ 5'-ACAACCAGCUAAGACACUGCCA-3’
HIF-la-siRNA1 5'-CCAUGUGACCAUGAGGAAATT-3’
HIF-1a-siRNA2 5'-GCUCACCAUCAGUUUACUUUATT-3'

HIF-1a-siRNA3 5'-GCCAGCAAGUCCUUCUGAUTT-3'

1.2.4 ELISA ¥4 28 4 K F 1L-6  1L-8 \ TNF-a |
TGF-B 7K ; K00 45 2H Aili 760,72 v 9 Mo I35 e v 28 M

AT IL-6 . IL-8 \TNF-a ,\ TGF-B 7K, % ELISA i3
UL B EAE,

1.2.5 RT-qPCR 3£ miR-34a Fik . G 4% 26 fifi
WA miR-34a 35, $% 0] TRizol 3 £ U4
B, SRS ZH AT 7 B2 At A RNA L 22 B RNA
WeRE R4l | SRS F5% M8 TagManR MicroRNA RT kit Al
e S SR B BER 73 0 54T miRNA F mRNA
() S S FEFRAT AR Y cDNA | LA LAY cDNA A
M, k% B TagMan MicroRNA Assay 12571 & 156 B
P38 miR-34a, LI Z K B-actin 1/E R N2, ABI
7500 ZHE i PCR AN L9 ¥4 J5 H i SE R4 I 2742
DA T AR A i, B AL RE L 3 WK, HOE I E
#7051 i B A T3 @] Primer Premier 5.0
Bt Al (TIYFsImE 2) .

x2 3|MF3

Table 2 The primer sequence
primer sequence(5' to 3")
miR-34a-F GGGTGGCAGTGTCTTAG
miR-34a-R CTGGTGTCGTGGAGTCGG
U6-RT-F CTCGCTTCGGCAGCACA
U6-RT-R AACGCTTCACGAATTTGCGT
B-actin RT-F AGCGAGCATCCCCCAAAGTT
B-actin RT-R GGGCACGAAGGCTCATCATT
HIF-1a-F GAAGTGTACCCTAACTAGCCG
HIF-1a-R TCACAAATCAGCACCAAGC

1.2.6 RT-qPCR & Western blot #:illl HIF-1a 2635
T RIPA 5 AR 50 5 A 2 B, 500 B 1 W
BCA M BUE 5 UL 10~20 png S FHE,
Py B RN SRR, TBST BEMES I AGE 24 e
LR HIF-1a —$T 4 CWEE 12 h Dh_b, TBST #E47
VERR, 4k BT 37 CHFE 2 h,ECL ¥4, FHEEI L
PGAIBARRAT: , Tmage J BRSO (.,
1.3 SitESH

BARAEIE bRl 22 (x+s) TN, W SPSS
19. 0 GEitHRAMEA TR 53 B, R AR 3R 7 22430 B7
AT R, R ¢ K sk LSD K 56 547 9
i,

2 #R

2.1 AECOPD Aifiifi# 5t il s Kt E F K F
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2.2 FiiEEESE R % RhiE b K 4H A miR-34a Rk

AECOPD 35 Jifi 6 9 e It 7 It 6 b Bz 41
miR-34a #3kH 17. 47+2. 78 B B & T SCOPD 3%
1 1.93+0. 55(P<0.05) ,
2.3 FEEXBEME R HIF-le EE R
mRNA Fix

AECOPD 8 35 JIfi i 4 Y JIt v it 6 - Kz 4
HIF-1a 3K W] i 55 T SCOPD B3 Hirh & 1 o &
mRNA Fik/K Pl —2(P<0.05) (KB 1),
2.4 miR-34a mimic, miR-34a inhibitor, HIF-1a-
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miR-34a ) 3% [ 8 i I 75 (P<0.001) ;5
NC 4 %, miR-34a inhibitor # 4% 40 il J5 miR-34a
() PR e 3k 5 b 3 T B 5 0 BZL A 1L, HIF-1a-
siRNA UL 20 il J5 HIF-1a M (1 3k 3 TR
(Fl2A~C),
2.5 Tt miR-34a XFiEF AECOPD 4B LiFH&
F 3 B Tk RSN

55%F FZHAH [, AECOPD 15 3% 40 Jifd b3 W& b
RPEP T IL-6 IL-8 ' TNF-o \ TGF-B 1Y 7K V- BH i

W (P<0.05) , i %15 miR-34a J5 & P 77K

A%t B8 2 & AECOPD 20 i — 5 7+ &, 1 BH WG
miR-34a J5 & PE K F 7K E 8 AECOPD 41 8] .
FE(#4),

2.6 T miR-34a It1EF AECOPD fifiifl - 52 4R
il HIF-1a R3ER RN

5% B ZH A1 [, AECOPD % 3% 48 Bl | 7% Wi v
HIF-1a & miR-34a BYZRIEI I 3G HN () P<0.05)
iF # 35 miR-34a J5 HIF-la % 35 8 % 4 &
AECOPD @it —25 T, i BH T miR-34a J5 HIF-1a
Fih% AECOPD 4 B FRE(KE 3)
2.7 Bk HIF-1a X11Z3 AECOPD 4ABE _F &k th
KEEFKER RN

X RRLHAH  , AECOPD 2 i [ 3% ¥k v 48 v [
T IL-6 IL-8 \TNF-o \ TGF-B Ftj 7K - 14 W i 48 i ( P<
0.05), VLEK HIF-1a J5 R P H F /K4 AECOPD
HIW TRE(ERS),
2.8 E HIF-1a X153 AECOPD fifiifl_E 2 4HAa
F miR-34a FKiX K0T

xR A, 5537 AECOPD Jifi i b Jz 21 ffd vp
HIF-la & miR-34a (3B ¥ & (P<0.05) , TUBk
HIF-1a J& miR-34a Fik X 40 & AECOPD 417G
RS E (B 4)

x3 BhE#ES%®S IL-8.IL-6, TGF-B 1 TNF-a 7K £
Table 3 Levels of IL-8 IL-6, TGF-B and TNF-« in alveolar lavage fluid (x+s, pg/mL, n=20)

group IL-8 IL-6 TGF-B TNF-a
SCOPD 361+107 3.33+2.56 50.22+20. 99 10. 50+4. 53
AECOPD 466+44 " 6.04+2.65" 86.37+11.39" 16.79+3.50 "
“P<0. 05 compared with SCOPD group.
3 —
SCOPD AECOPD  ku

relative mRNA expression of

SCOFPD

AECOFPD
A

. ——

HIF-1a

relative protein expression of

SCOFPD

AECOFPD

=

A. HIF-1lae mRNA expressions; B. HIF-1a protein expressions; "P<0.05 compared with SCOPD group.

E1

HESE R S Al _E R 4 AR HIF-1a E 3 % mRNA Rk

Fig 1 Expressions of HIF-1« in exfoliated alveolar epithelial cells (x+s, n=10)
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A. RT-qPCR detection of miR-34a mimic transfection efficiency; ‘P<0. 001 compared with NC group; B. fluorescence de-
tection of miR-34a inhibitor transfection efficiency in cells; C. Western blot analysis of HIF-1a-siRNA transfection effi-
ciency in cells; NC. negative control.
B2 miR-34a mimic,miR-34a inhibitor HIF-1o-siRNA 7E 20 A B985 3 T
Fig 2 Evaluation of transfection efficiency of miR-34a mimic, miR-34a inhibitor, and HIF-1a-siRNA
in cells(x%s, n=10) ( x200)

x4 YpEIESE EiE D IL-8.IL-6, TGF-B 1 TNF-a A7k F
Table 4 Levels of IL-8 IL-6, TGF-p and TNF-« in culture cell supernatant(x+s, pg/mL, n=20)

group 1L.-8 IL-6 TGF-B TNF-a
control 121+26 47+6 274+55 108+15
AECOPD 392453 139+19* 762172 387+55
AECOPD+miR-34a mimic 43148 18518 873+200 " 495+80
AECOPD+miR-34a inhibitor 242+19*# 93+10** 464+86** 228+65**

*P<0. 05 compared with control; *P<0. 05 compared with AECOPD.

IL-6 IL-8 TNF-a \ TGF-B & AECOPD ¢ % 5 Wi 1Y 5%

R HIKSEATAE A AECOPD ™ 8 72 B 1 48

AECOPD S RN I 58, REAMIAENTH L. bR, ARHFSTER AECOPD 21 8 il e e v K 41 it

FAGERNE BRI M RN BB R R S By R F 1L-8,1L-6 \ TGF-B \ TNF-a 7K F- i
IR ) T 5 R i o RE R AR, ST XU RN L T Ui AECOPD etk S 1y B B 1458

3 itig
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HIF-1a protein expression

A,B. RT-qPCR assay of the expression of HIF-la( A) and miR-34a(B); C. Western blot assay of HIF-la protein ex-

pressions; “P<0. 05 compared with control; *P<0. 05 compared with AECOPD.
B3 Ahif kR 4HAE HIF-1a Ri%

Fig 3 Expressions of HIF-1« in alveolar epithelial cells(x+s, n=10)

®5 HAEKESE LiER P IL-8,IL-6 TGF-B 1 TNF-a B97k F
Table 5 Levels of IL-8 IL-6, TGF-f and TNF-« in culture cell supernatant(x+s, pg/mL, n=20)

group IL-8 -6 TGF-B TNF-o
control 110+24 5311 25055 100=16
AECOPD+negative control+miR-34a mimic 520+100* 203+29* 1023381 " 498100
AECOPD+siHIF-1a+miR-34a mimic 338+60** 135435%# 710£25*# 35165

*P<0. 05 compared with control; *P<0. 05 compared with AECOPD+negative control+miR34a mimic.

miRNAs 7E COPD %3 AL il Hh 5 45 FH ok i 2
FIEM, ATREVS Mo A Mk SN | At M3 G R T i ol
FIPETY | miR-34a ARG Z KT, KB 5 T I
o At R BR SE I R R R R AT
5 B COPD B F i 41 21 miR-34a FakHm, H
TR S T BE 22 AR — 5, AR W ER

AECOPD £H Jifi {3 | J 40 Jfl b miR-34a 33k B i
AN

PN N S AR 220 B0 A O BLH e A
AECOPD &, FHCHGE AR miR-34a 2 51
TIHUARAN IS PR, miR-34a /i § FOXP3 %
KR MR AT R A 2 i A AE R AR,
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relative expression of miR-34a

relative protein expression of

G

relative mRNA expression of
HIF-1a

A,B. RT-qPCR assay of the expression of miR-34a( A) and HIF-la(B) ; C. Western blot assay of HIF-1a expressions;

"P<0. 05 compared with control; "P<0. 05 compared with AECOPD +negative control+miR-34a-5p mimic.
B4 A8 EEMAMS miR-34a Fik

Fig 4 Expressions of miR-34a in alveolar epithelial cells (x+s, n=10)
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HIF- 1o S22 M 50 H G 57 R, £ COPD
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AP HIF-1a (#3552 miRNA /8 4%, miR-
34a W HIF-la 2 5 85 IR K B BE I3 A4
B miR-34a P8 HIF-1a 5200 40 M F A2, A
fiff 55 &7 AECOPD 3% HIF-1a £k Tt &, T4

HIF-1a RIB G RIEF F7KF TR, 45T miR-34a 175
SRG  HIF-1a FRibFHE , REWB O3 — LN, 4
F miR-34a MHI G, HIF-1a 35 TR, M0
B 8%, T T HIF-1o J5 miR-34a 3635 07284k,
IR HIF-1a AT BEJE miR-34a A R T JE A

25 LPTiR , miR-34a #1475 5 HIF-1a fE3F R P
iR JE AECOPD R MR N #4010 GBI &R, T
Pt miR-34a/HIF-1a 3 [ 7T Jik 52 AECOPD 4 4 5
15, R A G AECOPD $2 4t 3lip SLal K
MRE s, (A B FAAF ST BH W miR-34a/HIF-1a 1AL
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