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 E.BM RKAFARMSENLOPH &5 hF KEERDEBEHERF 2 EZX A E 3(LncRNA
MEG3) & ) 4 #5 A% B2 -145-5p(miR-145-5p) K -F 5@ th = A2 & M 25 48 . Toll # %4k 4(TLR4) (B4 5 1L B
F 88(MyD88) . # H F-kB(NF-«B)# % %, FFik RALIR 2020 %2 A £ 20235 1 Az ey IPF &%
O BIVEAAF R, R AR IE B T RARAEEN S RE 100 #4F A B4, ki 2 40 &7 LncRNA
MEG3 . miR-145-5p K -F, BRI ZH 5 EE T LAl B2 (HRCD #45% IPF & 5 5 AT df b
PEAmE 40, 8L 2 48 f 7 LncRNA MEG3.,miR-145-5p, TLR4 ,MyD88 \NF-kB mRNA K F . % 1 # A H a5
R& AT 2 (FEV, %) . — &M #H R4 2 & it A 5 2 1 (DLCOY%) & HRCT # %, &K A Spearman #8
% 5 # f2F LncRNA MEG3.miR-145-5p K F 5 IPF & & y% 5 = £ 42 & M 2 & . TLR4/MyD88/NF-«B 1% %
@RseGA R, KA 2R E TS IE(ROC) ¥ & 5 27 LneRNA MEG3, miR-145-5p 3 3 & B A4 ) &f
IPF X A 05 WML, R AR A 0#F LncRNA MEG3 K FA& F *F B 40, & & miR-145-5p K -F & F x+ 18
W, EFH AT FEL(P<0.05), GMmEMMAN 24 6], FBEEHN 746, ZMAFT FEV, % . DL-
CO% .LncRNA MEG3 K34k T4 2 4, HRCT # 4, s 7% TLR4,MyD88 ,NF-«B mRNA ,miR-145-5p &
& TAEM, 273K %5 &L (P<0.05), Spearman 48X 5 H 4 R 27, fiF LncRNA MEG3 K-F 5
HRCT # % . TLR4 ,MyD88 .NF-kB mRNA K34 2 fi 48 (P<0.05),5 FEV, % .DLCO%3¥ 2 E48 % (P <
0.05); f2 7 miR-145-5p & F 5 HRCT 3% 4 . TLR4, MyD88 NF-xB mRNA K -F ¥ 2 E48 % (P<0.05), 5
FEV, % .DLCOY% ¥ 2 fi 8% (P<C0.05), ROC &5 #H £ R 257,27 LncRNA MEG3 . miR-145-5p ¥ J2 &
A S IPF A A W& T am(AUC) 240 4 0.863.0.867.0. 934, B A4 m 4 ¥7 IPF & A4 AUC X F
BRI ARE R M 8 AUC(Z =2.162.2.031,P<C0.05), & IPF &% f’% LncRNA MEG3 &K F K1k,
miR-145-5p K+ 7+ 3, =% 5 IPF & FmHE ™ 2 F A4 & TLR4/MyD88/NF-«B 12 5 i@ % & B & ik F
M E, ZHBAB N AT IPF 2 A LR ZH 04 B ML,
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Relationship between serum LncRNA MEG3 and miR-145-5p levels and disease severity,
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Abstract: Objective To investigate the relationship between serum long non-coding RNA maternally ex-
pressed gene 3(LncRNA MEG3) , microRNA-145-5p (miR-145-5p) levels and disease severity,lung function,
Toll-like receptor 4 (TLR4),myeloid differentiation factor 88 (MyD88) and nuclear factor kB (NF-kB) in pa-
tients with idiopathic pulmonary fibrosis (IPF). Methods A total of 98 IPF patients admitted to the hospital
from February 2020 to January 2023 were randomly selected as the study group.and 100 healthy volunteers
who underwent physical examination in the hospital during the same period were randomly selected as the
control group. The serum levels of LncRNA MEG3 and miR-145-5p were compared between the two groups.
Patients with IPF were divided into stable group and acute exacerbation group according to chest high-resolu-
tion computed tomography (HRCT) score. The serum levels of LncRNA MEG3,miR-145-5p, TLR4,MyD88,
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and NF-kB mRNA , forced expiratory volume in one second as a percentage of predicted value (FEV, %) ,car-
bon monoxide diffusion capacity as a percentage of predicted value (DLCO%) and HRCT score were com-
pared between the two groups. Spearman correlation was used to analyze the correlation between serum levels
of LncRNA MEG3 and miR-145-5p and the severity of IPF,lung function,and TLR4/MyD88/NF-kB signaling
pathway in patients with IPF. Receiver operating characteristic (ROC) curve was used to analyze the diagnos-
tic value of serum LncRNA MEG3, miR-145-5p alone and combined detection for IPF. Results
level of LncRNA MEGS3 in the study group was lower than that in the control group,and the serum level of

The serum

miR-145-5p was higher than that in the control group,and the differences were statistically significant (P <<
0. 05). Twenty-four patients were included in the acute exacerbation group and 74 patients were included in
the stable group. The levels of FEV, % ,DLCO% ,and LncRNA MEGS3 in the acute exacerbation group were
lower than those in the stable group,and the HRCT score,serum TLR4,MyD88,NF-«xB mRNA ,and miR-145-
5p levels were higher than those in the stable group,and the differences were statistically significant (P <<
0. 05). Spearman correlation analysis showed that serum LncRNA MEG3 level was negatively correlated with
HRCT score, TLR4,MyD88 and NF-kB mRNA levels (P<C0. 05) ,and positively correlated with FEV, % and
DLCOY% (P<C0.05). The level of serum miR-145-5p was positively correlated with HRCT score and the mR-
NA levels of TLR4,MyD88 and NF-kB (P <C0. 05) ,and negatively correlated with FEV, % and DLCO% (P <<
0.05). ROC curve analysis showed that the area under the curve (AUC) of serum LncRNA MEG3 and miR-
145-5p alone and in combination to diagnose the occurrence of IPF were 0. 863,0. 867 and 0. 934 respectively.
The AUC of combined detection in diagnosing IPF was greater than that of each index alone (Z =2. 162,
2.031,P<C0.05). Conclusion Serum LncRNA MEGS3 level is decreased and miR-145-5p level is increased in
IPF patients,which are closely related to the severity of IPF,lung function and TLR4/MyD88/NF-«B signa-
ling pathway gene expression. Combined detection of Incrna MEG3 and miR-145-5p has a high diagnostic value
for the occurrence of IPF.
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6 35 5 4 B R T A LT JZ H A (HRCTD) K A &
T AUE K T2, A5 4 IPF ARG I WibR "™ s () 4F
B=>18 % (DM >3 AN H BABERTRI>1 F . HERR
B - (DA IR Mg & (2) & 9 oM #5 B a4l 41
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A B A A f JE 1 7 R 100 4R S ok BRUZH, Y HE G
it Lo Jii IR IV L P A3 e L e AL LR BB 61
B, 4z 39 ] s AR 41~75 % B 1(61.85+5.41) % ;
W AE s 38 41 BMI A 19. 42~25. 60 kg/m’, V-3
(22.5741. 21 kg/m’*, 2 APk AF Y L W0R s . BMI
TR, Z RS FE L (P>0.05) , B
AR M. Br A WF o G B H R @ Y RS R S AR E
FEIFLEF AN R A5, AT 1 A B 5 2F S B
B2 d A HE (2020006)

1.2 ik

1.2.1 1% LncRNA MEG3,.miR-145-5p &% TLR4,
MyD88 NF-kB mRNA /K- SREFTA IPF &
HABEK IR GEEH AR Y H 2 @ # ki 5 mL,

Z285.05>(3 200 r/min,8 min, B.L2FER 12 ec) A0 H
B E 2 PR AR . R RN B SR B AL R (cD-
NA) e sl &[0 3 e A PRk CR) A IR A
] 1314 cDNA, K Trizol ¥ (Trizol i35 &M &5 &
Tt o AW R A R | 2 R B B AZ R (RNA) .
AT S 9O 1 R A W S L. RN S5 R 295 °C
AP 3 min; 95 °C,40 s;58 C,40 5372 °C,55 s, 4%
Pl R B E 20 pL RWVAR R 40 DNMEH . 51975
A AR T A TR ) e A BR A w21 & i, miR-
145-5p L U6 & N £, LncRNA MEG3, TLR4,
MyD88 . NF-kB LA B-actin HHNZ, R 2 it &
LncRNA MEG3.miR-145-5p } TLR4.MyD88 ., NF-
kB mRNA K, W& 1,

*1 Sl ¥FEFI(5'—3")
319 % Fik iF ] B
LncRNA MEG3 ACGTAGCGTAGCGTAGCGT ATGCTGTAGCTGATGCTG
miR-145-5p ATGGGCTGATGCTGATGC ATGCTGTAGCTGATGCTG
TLR4 ATGGCTGATAATCGTAGAC CCGATGCTGTAGCGTGAT
MyD88 TATCGATCGCACAGCTGG CGATGCTGATGCTGTAGTC
NF-«kB CGGTAGCTGATGCTGATGC CCTGATGCTGATGCTGAAC
B-actin ACGGTAGCGTGATGGTCG AACTCCACGATGTATTC
U6 CCGTAGTAGCTGATGCTGAT CACGATGCTGTGACAATCA

1.2.2 fiidhaefatntill  Prf IPF B ABEIR H .
AR RS 2 H R T T A AN (R [ A A |, LS
Master Screen Pneumo) M ZESE 1 B SR A 5
WHEE 4 e (FEV, %) . — &AL ik 9% 80 5 B A
HrH (DLCO%),

1.2.3 HRCT & frfi IPF B&H AR H EE
FARK Y H R 16 HEIRE CT AL (L H GE 2 H],
Light Speed VCT) #H 47 ilfi#f HRCT i #x & £k PE A il
LR AEARAT O SR T 4G ST 34 R w2 2 IR
TR 120 kVL. BB 250 mA, ZJE 1. 25 mm,
[BJ¥E 10 mm, V4952 e E A7 & o HF e 5t , AL IEF 45
mm X 45 mm, WE &AM X R A &2 B0 (UL E
Sk S A N R Bk BB, o B R 3 A
fili X)),

1.3 IPF s ™ ER e brifE X4l IPF i1
J AR B VT bR S 2 O [ R R il £ A AR PR -
BRI W) L 1 AR B AR AR R I R
Jo 1 44 FIG B ML VEAN, IO E . BRI E AR E
T (DR REE=>9 N Bd 3 43,4 ~9 Ml Bl 2
I3 I~<4 ABBGE 1 43 (2) ™ 5 R BE O 5T 230
185 4. WEET AR IS 4 43, il [E) B RN B R 45 R RO
i 3 4. BB i 2 R R E 2 4. BEBRE R AC 1 4 .
R AR R R R R B PE 4y B R RS HRCT 3 43
HRCT W43 408  $278 IPF B e f™ &, #R35 ig
# HRCT ¥4 IPF & % o b fa e 4 (HRCT ¥

<4 s A EH (HRCT iF53 >4 43) .

1.4 S R SPSS25. 0 & it 4 v 47 4%
LSS s o TN e 1 SN M T 2 = a1 = M D
s FoR,2 AR EBCR M AR ¢ K5, AFFA
EBSAR R, M (P, P Fas, 2 40 1
B R Mann-Whitney U #6555, 11505 ) DL £ 5L
AR RN AR R X° K%, RA Spearman
A Hr % LncRNA MEG3, miR-145-5p /K % 5
IPF 8 29 1% ™ 5 F2 B il D) g . TLR4/MyD88/NF-
kB {5538 B AR DGR . SR 323 TARRAE (ROO)
M2k 4> BT 13 LncRNA MEG3, miR-145-5p Bph &%
BA R X IPF B4 2 Wi B, L P<<0.05 Jy 2%
SAEGIFFEX.

2 & S

2.1 WA X A T LncRNA MEG3 ., miR-
145-5p /K F e WFFE I LncRNA MEG3 7K F
Tt B4, L% miR-145-5p /K T XF B4, 22 %
WHSHFE X (P<0.05), W2,

F2 FRAMXMBAME LncRNA MEG3.miR-145-5p
KFELEE (> £s5)
20 5 n LncRNA MEG3 miR-145-5p
WA 98 0.74+0.12 2.24+0.35
Xf HR 20 100 1.18+0.25 1. 0340. 20
! —15.736 29. 942
P <20. 001 <20. 001
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2.2 FREAS S 4L e 4 br L HRCT

e 98 Bl IPF 3 h, vk indE 4 24 fi R E A

74 5, 2EINEY] FEV, % .DLCO %MK T e 4L,

HRCT i@ FREN. EFHARIT¥E X (P<

0.05), W33,

=3 BREHASAMMEARMINGEREIRE HRCT 4 LR
[x+sHM(P,,P;:)]

2H 5 n FEV, % DLCOY% HRCT ¥y
U

el 74 71.65415.37 52.5749.62 2(1,3)

St 24 61.24+11.20 42.62+6.26 7(5,7)

t/Z 3. 060 4.743 5. 660

P 0.003 <20. 001 <20. 001

2.3 FaEASAMIME4 M TLR4, MyDSS, NF-
kB mRNA 7K F & 2dE 40 i 3% TLR4,
MyD88 . NF-«kB mRNA /K ¥ & Fhaed . 25384

X BE2H S BA M RE A 3E AT ROC #4620, 45 3R WoR , 1
# LncRNA MEG3. miR-145-5p B0l J B¢ 4 6 I 2
Wr IPF & 4= iy il 2 F 1 L CAUC) 43 51 2 0. 863,
0.867.0. 934, BkA K2 Wr IPF &4 1) AUC KT45
THAE AR BB K I AUC (Z = 2. 162, 2. 031, P <<
0.05), WK 1.5£7,
%5 REASEAMEMEAME LncRNA MEG3 ,miR-
145-5p K F L& (v +£5)

28 51 n LncRNA MEG3 miR-145-5p
FaEd 74 0.8240.23 1.95+0. 35
AMEINEH 24 0.49+0.15 3.1340.47
¢ 6.578 —13.143
P <0.001 <0. 001

*6 IPF &% HRCT ¥4 B Th & . TLR4/MyD88/NF-«B
FEEE®SME LncRNA MEG3,
miR-145-5p 7K F B #8 % 1

Giit s L (P<<0.05), W4, . LncRNA MEG3 miR-1455p
F4 BEASAMMEAMDE TLR MyD88 NF-«kB r, P r, P

mRNA JKFEEL B (x£5) HRCT 4> —0.426  <C0.001 0.514  <<0.001

215 n  TLR4 mRNA MyD88 mRNA NF-kB mRNA FEV, % 0.411  <<0.001 —0.448 <<0. 001

faE 4 74 0.91+0. 33 1.1740. 28 0.97+0. 32 DLCO% 0.513 <20. 001 —0.483 <20.001

2 InE A 24 2.0240.56 2.4640. 40 1.7940.52 TLR4 mRNA —0.398  <C0.001 0.352 0.011

t —11. 890 —17. 547 —9.242 MyD88 mRNA —0. 384 <20. 001 0.401 <20. 001

P <20.001 <20.001 <20. 001 NF-kB mRNA —0. 406 <20. 001 0.472 <20.001

2.4 REdS5aMmmEAIME LncRNA MEG3, 1.0 0

miR-145-5p /K F b8 St 4 1l 7% LncRNA

MEG3 KA T Fa & 41 . 1L 3 miR-145-5p K75 T 0.8,

FaEd . ZF WA G E L (P<<0.05), &S,

2.5 IPF ¥ HRCT ¥4 T i . TLR4/MyD88/ 0.6

NF-«B %238 1% 5 117 LncRNA MEG3 . miR-145-5p =

IKFHIH S PE Spearman A e 43 7 45 5 57 i 7 R ol

LncRNA MEG3 /K35 HRCT #43 . TLR4 .MyDS88 -

NF-«B mRNA 7k F # 5 i #1 5 (P << 0. 05). ol -t

FEV, % .DLCO % #J 5 1EAH & (P <C0. 05) ; il {5 miR- —O— —ERA

145-5p 7K % 5 HRCT ¥ 4, TLR4, MyD88, NF-«kB ome SEa

mRNA /KFEHEIEME(P<0.05),5 FEV, % .DL- 0% 0.2 | 0.4 4#‘ F(F),'é " o8 | 1.0

1-HERE

COUHEMAMAE(P<T0.05), WFEE,
2.6 I3 LncRNA MEG3.miR-145-5p Ff Jz B¢ &
KXt IPF & A iz Wi (B DA 58 4 0 BH PR REAS

1 MiE LncRNA MEG3.miR-145-5p 8 Jh & Bt & #& i
B IPF & £/ ROC B £

x®7 I LncRNA MEG3 miR-145-5p B3 K Bk & M3t IPF & £ 82 BN E

i AUC95%CD i A R %) LA e iR P

LncRNA MEG3 0.863(0. 798~0. 914) 0.85 78.57 82.12 0. 607 <<0. 001
miR-145-5p 0. 867(0. 803~0,917) 1.83 81.63 90. 41 0. 720 <<0. 001
ZHRBA 0.934(0. 882~0. 968) — 83. 67 95.21 0.789 <0.001
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IPF J&—Fiig e R A7 0% i 350 5 05, FLARe AiF 2 il
TR LU HAE B ZF 4 AL, 5 28U T BE & B T R I
L] i e B R R B ] R AT 4 AL N8 T A SR
NS IPE %2 95 0 F ZE ML L il 2 40 32 31 B 5 R ofl 3%
Ja AR GPR AL YA 5 BU LR g4 IR O L S2E
RS SRIP I =2 Sy TR o VAN i e e S
502 27 4 Ak X 7 Sk 3 5 00 il [R] 5 366 R A B L R T
ZF i 20 WO BT L B B S A 4e 4L . H AT IPF k4R
()43 F HIL w1 A B 8. A S BF 98 % B, LncRNA 5
miRNA 7¢ IPF % i i v e 3 32 5 4 Y . Ln-
cRNA 1E 2y ifg 45 53 38 i W B 45 5 B9 miRNA 842
TR L A 3k AEMT A e fb B AR 5k R E R
YER . BRAE 48 £ 9], LncRNA MEG3 & miR-145-
Sp B S geiy & B Y BE RN .
LncRNA MEG3 BB ] miR-145-5p 755 /)N BUIS 7 ok
T 40 L N B2 43 4k, #2728 LneRNA MEG3 5 miR-
145-5p 7] BEAF 76 80 i

AR R T I LncRNA MEG3 1 miR-145-
5p 7€ IPF B iy /K7 J 5 58 35 0 1% ™ =1 F2 A
T BRI A Gk . AR IF ST 45 R Won , RS 4L I % Ln-
cRNA MEG3 7KK F X B4 . 1fif miR-145-5p /K
ETX R4, LncRNA MEG3 78 £ fh &% B 25 4k fk h
i B M, H K CF B AR AT g AR i A 4 b
P2 miR-145-5p K- 16 Bl 40A S 1 i 461 47 455 Y
KB 3 R L 25l 41 20 B AR b % i 41 4 46 it
U R IS LncRNA MEG3 K F . miR-
145-5p K FEFHE 5 IPF & A4 & JE % V1A 5, ML
] fE A LncRNA MEG3.miR-145-5p 5% #35 , Jn gl
BILIAR 9 5E K210 FET 4 AL 1 72 L S S0 0 1 Rz 40 i =7 %)
2 TG . A BOK R BT AF 4 R R R R 2 2 IR
T, [ B 43 b 22 b A K PR, A1 Tl 2F A4 A4 e 8 T L 4
i EAS A L il L B 20 55 R 2T A A A VR
JEV R RS I 960 225 44 T 15 0 P 0 A e ¢ 5 BT 4 Ak s AL
R

AT HE— 40 os . 2 E 4L i vE Ln-
cRNA MEG3 /K .FEV, % 1 DLCOY% ¥ ik T f& &
4,1 HRCT $F4r AL VS miR-145-5p 7K F- 3 & T
FE4. LncRNA MEG3 K F5 HRCT W45 2 ik 5%
(P<C0.05),5 FEV, % Al DLCO % ¥ £ IF 41 ¢ ; miR-
145-5p /K5 HRCT ¥4 2 1EAH X (P <<0.05), 5
FEV, %l DLCO Y% ¥ 2 f#H 5& (P <C0. 05), X 2
REMW, LncRNA MEG3 fil miR-145-5p /K 5 IPF
AR il T B8 R e 1 7 EE R R B DA OG . e b R A
J AR %27 385 F i LncRNA MEG3 7K, il
g R AT 44 . WA LneRNA MEG3 fy
{22 IR AT Bl T A A Ak o R S i T e .
LI LncRNA MEG3 MK £ 5 78 IPF &35 il
Y RE V5 KO N . 55— J7 Il . miR-145-5p /K78

M R T T KR T A B T 2R AT Y
f % 5 )WY R miR-145-5p FELT 4 fk % B it
B EAYRVER BAE IPF &, R a m &k
A RE S T il 2H 2P A A R Ak 1 ™ EE R RE RN
I I miR-145-5p 7K P It @ s IPF A 35 fili o) B
U955 B9 1 N EE

AN, A WF 5% & B, S N B 41 0 7 TLR4.
MyD88. NF-kB mRNA 7K ¥ @ F R & 4. Ln-
cRNA MEG3 /K F 5 TLR4,MyD88,NF-«xB mRNA
JKAE2 5 47 A0 56 (P <<0. 05), 1fif miR-145-5p 7K ¥ 5
TLR4,MyD88 NF-kB mRNA 7Kk - ¥ 5 [F 4 % (P <<
0.05), Zr A H J& A K. LncRNA MEG3 7¢ ¥4 #
TLR4/MyD88/NF-«B {55 i % v % # 5 H | FH
LncRNA MEG3 fik % i5 & ¥ 3% TLR4/MyD88/NF-
kB G5B B T2 M RIEAM A T oW, S E R
95 A8 B AT o DT AR 0 48 A S 1 AT R . miR-145-
Sp 1Ml 2F 4 fk 3 72 b & 30 R 1YY KR S
TLR4/MyD88/NF-kB mRNA 7K -4 5 1F #H %, iX 7]
g5 IPF & J& ok B2 v () RE R ML A G, 5
NHEAH LG IPF R8Il 2 S0 A R 22 10 RAE I, PR IE
miR-145-5p /K- T s BEE 1FF B i 4] 2L 47 4 A itk
J& Tt 20 2 9% RE 41 i 2 AR L 4% E 40 A ok 20 L
MR R0 b B 40 M sl s 2F 4 4 e, Y4 IPF
FEH O ATk i =, ok P9 SR E R Y B & . miR-
145-5p 5 2 38 R AN 98 5 I i VE F S AH R B 58 4 1
3k BE BOE 9 TLR4/MyD88/NF-«kB 4 iF {5 5 3 1%
AT S 3 IPF B % 135 miR-145-5p /KF 5 TLR4,
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