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B OE.BH FiTaF s EEEB (miRNA)-212-5p(miR-212-5p) .miRNA-221-3p(miR-221-3p) 5 1%
PR M AT 9% (COPD) & Mm% 41 (AECOPD) & % Toll # %4k 4(TLR4) /4 B F «B(NF-«kB) ¥ J% 12 5 i@ %
G A ER, Fik #IK2020%5 1 AFE2022% 12 AWM TH AKRERIK B 298 41 COPD & % 4 #F
7%, £+ AECOPD %% 175 4 (AECOPD 41) ,COPD # 2 41 % % 123 #] (COPD #2 2 1 4) , B AR B 12
Z IR B 100 PIAE A fE e st B4, AR ¥ 28 d S H L. % AECOPD 2 2 2 AFME RFUEFTRE R R
W, RARKE T R4 RS AM o E miR-212-5p, miR-221-3p & TLR4/NF-«B 15 5 i 3% 48 % 35 47 #9 K
F, XA Pearson #8 % 5 # AECOPD & # f2 7% miR-212-5p.miR-221-3p K F %5 TLR4/NF-«kB 1% 5 i@ #% 48 #
AR FAEM, KA % B % Logistic )2 547 AECOPD £ 2 R R % h B &, 24 % K& T HH
FE(ROC) W & 5 4 miR-212-5p,miR-221-3p K F 2 AECOPD & RE R E W AMMME, ER COPD L
#28  AECOPD 41 f2 7% TLR4 mRNA.,NF-«B 454 RNA (mRNA) K F & F 4 B4, o7& miR-212-5p.
miR-221-3p KP4k T4 3 FR 4L, £ F 39 A 4t % & L (P<<0. 05); AECOPD 4 2 7% TLR4 mRNA.NF-«B
mRNA KF & F COPD A& & #4, 7% miR-212-5p. miR-221-3p K -F4&F COPD #& T #28, £ F ¥ A % it &
ZF N (P<0.05), K7 28 d,AECOPD & % ¥ #lJs R B 62 # (F)e R B4, Fs B4 113 #) (s R4 4),
TG BAFH £ miR-212-5p.miR-221-3p KF & TG R R4, @ s & TLR4 mRNA ,NF-«kB mRNA 7K &
FJE RRB M, 2 FHH % 5FEL(P<0.05), Pearson 48 2 5 # 4 £ 2 7, AECOPD & % f /¥ miR-212-
5p.miR-221-3p &K -F 5 TLR4 mRNA NF-«kB mRNA K-F3 2 A48 % (P<<0.05), /s BRI ik & wmieA
F-6(1L-6) M B IR A F-a(TNF-0) K-FAK TG R R4, £ F 3 A %t F &L (P<0.05) ., % B % Logistic
)25 MR R F,IL-6. TNF-a.TLR4 mRNA # NF-«B mRNA K9 &% AECOPD % % /s R B ¥ A4
B % (P<{0.05),miR-212-5p. miR-221-3p K FH# & & AECOPD & # /6 R R ¥4 % B & (P <|0.05), ROC
WE LML R R R, fF miR-212-5p, miR-221-3p B A FR @ AECOPD i) R R # W & F @ 4R (AUC) 4
0.862, % & T miR-212-5p.miR-221-3p £ FRM 44 0. 722.0. 755(P <C0. 05), i AECOPD #is R B &
# 7% miR-212-5p.miR-221-3p K-+ FiATa 5 #F TLR4/NF-«B £ 455 @ % A %, L miR-212-5p, miR-
221-3p B A4l 35 AECOPD & # 4976 R B B A 4 & 69 FAm 18,
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Study on the relationship of serum miR-212-5p,miR-221-3p with TLR4/NF-kB
inflammatory signaling pathway and prognosis of patients with AECOPD"
LIU Jizheng',CAO Jialu',ZHAO Min' ,DONG Liangliang®
1. Department of Clinical Laboratory ;2. Department of Respiratory Medicine , Liaocheng

Second People’s Hospital s Liaocheng s Shandong 252600 ,China
Abstract: Objective To explore the relationship of serum microribonucleic acid (miRNA)-212-5p (miR-
212-5p) »miRNA-221-3p (miR-221-3p) with Toll like receptor 4 (TLR4)/nuclear factor kB (NF-«kB) inflam-
matory signaling pathway and prognosis of patients with acute exacerbation of chronic obstructive pulmonary
disease (AECOPD). Methods A total of 298 patients with chronic obstructive pulmonary disease (COPD),
who were admitted to Liaocheng Second People’s Hospital from January 2020 to December 2022, were select-

ed,including 175 patients with AECOPD (AECOPD group) and 123 patients with stable COPD (stable COPD
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group) , while 100 healthy individuals underwent physical examination in the hospital during the same period
were included as healthy control group. AECOPD patients was divided into good prognosis group and poor
prognosis group based on the prognosis within 28 d. The expression levels of serum miR-212-5p, miR-221-3p
and TLR4/NF-kB signaling pathway related indicators were detected by fluorescence quantitative polymerase
chain reaction. The correlation between the expression levels of serum miR-212-5p, miR-221-3p with TLR4/
NF-«B signaling pathway related indicators of patients with AECOPD was analyzed by the Pearson's correla-
tion analysis. The influencing factors affected the poor prognosis of patients with AECOPD were analyzed by
the multivariate Logistic regression. The predictive value of expression levels of miR-212-5p and miR-221-3p
for the prognosis of patients with AECOPD was analyzed by the receiver operating characteristic (ROC)
The levels of serum TLLR4 mRNA and NF-kB mRNA in the stable COPD group and the AE-
COPD group were higher than those in the healthy control group,and the levels of serum miR-212-5p and

curve, Results

miR-221-3p were lower than those in the healthy control group,with statistically significant differences (P <<
0. 05). The levels of serum TLR4 mRNA and NF-kB mRNA in the AECOPD group were higher than those in
the stable COPD group,and the levels of serum miR-212-5p and miR-221-3p were lower than those in the sta-
ble COPD group,with statistically significant differences (P<C0. 05). After 28 d of follow-up,62 cases of AE-
COPD patients had a poor prognosis (poor prognosis group) and 113 cases had a good prognosis (good prog-
nosis group). The levels of serum miR-212-5p and miR-221-3p in the good prognosis group were higher than
those in poor prognosis group,and the levels of serum TLLR4 mRNA and NF-kB mRNA were lower than those
in the poor prognosis group,with statistically significant differences (P<C0. 05). Pearson’s correlation analysis
showed that the levels of serum miR-212-5p and miR-221-3p of patients with AECOPD were negatively corre-
lated with the levels of TLR4 mRNA and NF-kB mRNA (P <C0. 05). The levels of serum interleukin-6 (I1L.-6)
and tumor necrosis factor-a (TNF-a) in the good prognosis group were lower than those in the poor prognosis
group.and the differences were statistically significant (P <Z0. 05). Multivariate Logistic regression analysis
results showed that the elevated levels of 1L-6, TNF-a, TLR4 mRNA and NF-kB mRNA were the risk factors
for the poor prognosis of patients with AECOPD (P <C0. 05) ,and elevated levels of miR-212-5p and miR-221-
3p were the protective factors for the poor prognosis of patients with AECOPD (P <<0. 05). The results of
ROC curve showed that the area under the curve (AUC) of serum miR-212-5p and miR-221-3p in combination
for predicting poor prognosis of AECOPD was 0. 862, which was significantly higher than miR-212-5p (0. 722)
and miR-221-3p (0. 755) alone (P<C0. 05). Conclusion
3p levels can lead to poor prognosis of patients with AECOPD, which may be related to regulate the TLR4/

Down-regulation of serum miR-212-5p and miR-221-

NF-kB inflammatory signaling pathway,and the combined detection of the above two indicators has high pre-
dictive value for the prognosis of patients with AECOPD.

miR-221-3p;
TLR4/NF-kB inflammatory signaling pathway;

Key words: miR-212-5p; acute exacerbation of chronic obstructive pulmonary disease;

prognosis

FAE gL RS AR K, M miRNA 7R £
PRz b s A S e e k. A
8~ , miRNA-212-5p (miR-212-5p) {5 & H Bi & K

15 BH ZE 1 Jiti 92 955 CCOPD) J& — B 48 4 I Wi 3
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JA# TLR4/NF-«B RAF 15 5 38 8% 310 ] 5 5F S W Fil 4R
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1.1 — %R $HHEL 2020 48 1 A 2 2022 4F 12 AW
WA T N R ERIA R 298 6] COPD % N BF5E
X4, o AECOPD i # 175 il CAECOPD 41) .,
COPD fasE /B % 123 #i (COPD & #4l) . AE-
COPD 41 % 114 ], & 61 #; 4E > 50 ~77 %, 14
(63.69+6. 14) %, COPD fa & W4l 5 78 fl, %« 45
W) 4E WS 48~79 %, 11 (62. 3145, 96) % . 44 Abn
#E: (1) COPD, AECOPD £ 45 (12 4 BH 2€ ¥ Jili 35 #5
FZBITHETE (2018 4F)) v By A 5632 W b o L 29
SO HER X 2R R B il D BE A A S A 12 (2) iR =18
&5 (DIEIRGER S . HEBR bR UE . (D A I 2 Wiy il 25
% i S s JH At A DG I W 958 05 5 (2) £ A L b
HET; (DA FH GRS A B R ERm (DA
I VB DI RERR A (5 2T AL W Lt A
TRV A 32 B A ARG il B 25 100 {51/ S £ 13 ot HR 44,
BT 5 0 A AR AR bR TE A B R TG R SR
(4n COPD ., B Wiy il 45 4% SRS P 9K ) B M i
SRR A B R R T A R B
60 1l L 40 B, AEHY 48~79 % -1 (62. 3946, 55)
% 3 AT AR Y PRI LA 22 R RS
B (P<C0.05), ¥ Al b, ASHIF 5T 35 A5 W03k 7 5 —
N BB B = 24 e B 2 53 2 i ofE (AL HES . L.C20191126-
03) , JIT A7 WF 98 % G2 5l H 52 J@ 1) 11 ) B AR 58, OF 2%

ERIEREA,
1.2 ik
1.2.1 JEZRUORIEE e COPD BB L ¥ ok],

4G COPD Fi FE 45 12t 5 50, W A o8 DR s L g i
TR ) RS TSp T U ORIINY TS p Sl U N N & 1 1 o N
BRI A WA E 43t (FEV, %) 45,

1.2.2 ApRULSE  COPD BEIBITHT 1 d. {8 B AR
FHTRK S KB ZS I FR KO 5 mL.3 000 r /min B
D10 min, BOEHAR 6 ecm 2R EERET 21T
R BT 20 CRBMRAER I,

1.2.3 [ 40 0 4 %-6 (1L-6) 1 Jih 9 38 5E I -«
(TNF-0) 7K AR R FH il 156 f 928 W2 A 38 36 A6 00 1L-
6 Fl TNF-a /K, i 5 & 50 T L it 2 Bk B A
RS W) L A A0 T 2 P e R R vl A R AT 41
1.2. 4 IfiL.# miR-212-5p, miR-221-3p, TLR4 mR-
NA . NF-«B mRNA AR R H 20 & R 5 B
BN (PCR) K ifl % miR-212-5p., miR-221-3p,
TLR4 mRNA NF-«B mRNA 7K, Kl RNA
PEHCAi AR & (EE Omega 4= ¥4 AR 2 7)) H2 04
RNA, K46 B 528 B . i PrimeScript U 5%
R & (H AR Takara 28 7)) #E47 555 5% . A B A+
AR (cDNA), 3l it PCR #E 47§78, & Ry 4%
.95 CHIAEME 30 5,95 CAEPE 5 5,60 CiB 2k 50 s,
70 ‘CHEMf 10 s, B 40 NMEHR, LI U6 HNZ, il it
2 M3 miR-212-5p, miR-221-3p, TLR4 mRNA

NF-kB mRNA /K 3, miR-212-5p, miR-221-3p.
TLR4 .NF-«B N2 U6 51# 75 L% 1.
=1 ElEZD2]
FEH 51F51(5'—3)
miR-212-5p 1E[A] : CCTCGACTGGGGGTGTAAACAT
1] : GTGGAGTCGATTGCGTGTC
miR-221-3p 1E 1] : CCTGAGATGCAGGGTCCGAGGTAGGTCTA
R 1] : TTGCGGACATTGCTTGCTA
TLR4 1E 1] : ATGGCATGGCTTACACCAC
J2 18] : GAGGCCAATTTTGTCTCCACA
NF-B3 E 11 :GGGATGGCTTCTATGAGGC
J2 1] : CTGACTGATAGCCTGCTCCA
M2 Us 1F 1] : GAGCCACAGCGTAACG
JZ 1] : CTAGCACATAGTACAGG
1.2.5 JRIT I A COPD & A E/T OB

PLATRETF RN R MR LR AY . 5T
R AR 7K L 0T A R VR T A R AR IR S IR 45 T TG
BIHLAE SIRIT .

1.2.6 BV X WEWAGPRE TS AECOPD i3
WWIT a7 28 d, BV AR B[] Oy 2023 4F 1 H .
HPE Bt 5 45 5 o 53 S s B4 A0 R s AN R4
TG R 474 . AECOPD B (1 I PR IR 36 4% 3 2%, I
W S JRk Y A5 2 45 1 il T e 48 An 1E &, W] DL B T
AN BB E IR s 17 T B S S Bl = L A B
I FET S

1.3 Siitephb3e SRFH SPSS 25. 0 463 54 4 ik
£, T E % B 4 Kolmogorov-Smirnove £ % £F & 1E
BAAE VA x5 o, AL AR K Ry 224%
Mr . 22 20 18] 9 W LG 5 2R L LSD-¢ &6 56 5 11 5507 61 L )
Bl R R AL a) LA R FH X K5 . SR Pearson AH
KT T miR-212-5p. miR-221-3p /K F 5 TLR4/
NF-«B {5 5 3 % A XA AR K F A et . R Z I
% Logistic 1174347 AECOPD il J5 A B A 52 i 4 %,
J A A RS TR A A 224 37 3 TR RRIE (ROO) il
KAFHTIMIE miR-212-5p. miR-221-3p % AECOPD #H #
TG AN B By B0 a8, 22 T A (AUO) HEECR B De-
long %56, LA P<0.05 WERBHITHEX,

2 % g

2.1 3 #HIM# miR-212-5p, miR-221-3p M TLR4/
NF-«B {55 53 % A & 48 b5 K F e COPD Fa e
21 AECOPD 4 Il % TLR4 mRNA.NF-«xB mRNA
K- T B X IR 4H, . AECOPD 4 1fl 7% TLR4
mRNA NF-«B mRNA /K& F COPD £ B , 22
S A Gt eE i L (P <<0.05); COPD 4 5 B 41 . AE-
COPD 4 1l & miR-212-5p, miR-221-3p 7K Ak T {&
FEXT AL, H AECOPD #H IfiL 3 miR-212-5p,miR-221-
3p KFAKF COPD R 4l 2R WA GiT¥E X
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(P<<0.05), W2,

2.2 W) RAFA MBS A R4 miR-212-5p,
miR-221-3p & TLR4 /NF-«B {5 % i I H 3¢ 48 Fr 7K
R ILES BT 28 d, AECOPD B E T #iE R R 62
Bl (WG A KR40, U B 4F 113 ) (HilJS K44 , il
JE AR R & AR 35.43%(62/175), Tl 5 B 141 13
miR-212-5p miR-221-3p /K ¥ & T Hil 5 A K 41, 1 1L

i TLR4 mRNA.,NF-«B mRNA /KM% T i 5 A R
. E=2SHA5IT¥E X (P<0.05, W% 3,

2.3 7 miR-212-5p. miR-221-3p /K ¥ 5 TLR4/
NF-«B {5 5 3 B AH 46 b5 K F B AH S PE 53 B Pear-
son A &M 7 B 45 B R, AECOPD # # IfiL 7 miR-
212-5p. miR-221-3p 7K ‘¥ 5 TLR4 mRNA. NF-«B
mRNA /K 2 A (P<C0.05) ., W 4,

x2 3 A IMiE miR-212-5p.miR-221-3p B TLR4/NF-«B £ S B XIEMRKENLLR (+5)

4 51 n miR-212-5p miR-221-3p TLR4 mRNA NF-kB mRNA
fele JE Xof BE 2 100 0.87+0.13 0.82+0.13 0.21+£0.05 0.29+0.07

COPD Fa 2 4l 123 0.5340. 10 0.57+0.11° 0.56+0. 12" 0.524+0.11°
AECOPD 4 175 0.2540.12% 0.2440.10" 0.8740. 24 0.88-+0.31%
F 909. 417 875.561 462. 051 253. 181

P <<0. 001 <<0. 001 <<0. 001 <<0. 001

- 5 XS R4 H 4L P<<0. 05555 COPD Fa s 14 He " P<<0. 05,

%3 MERIFAMFBEARRAMF miR-212-5p.miR-221-3p & TLR4 /NF-«B {5 S B EHXIBEIRKFEHLLE (= £5)

4150 n miR-212-5p miR-221-3p TLR4 mRNA NF-kB mRNA

5 R4 113 0.324+0.05 0.25+0.08 0.78+0.15 0.84+0.18

TG A R4 62 0.2140.07 0.18+0.06 0.91+0.23 0.96+0. 16

¢ 12.025 6.023 —4.510 —4.538

P <0. 001 <<0.001 <<0. 001 <<0. 001
2.4 WUR RIFARMBUG A RALLERILE  BUs ¥4 0% miR212-5p.miR221-3p Kk F5 TLR4 /NF-«B
BLUFAL TNF-a IL-6 /K P8 T BUS A B 41 Hoe 2% 57 {5 518 B4 X AR AR F I X S 4R
Y 484 2 3 L (P << 0. 05), {H 4 1 51 4F 1% . » TLR4 mRNA NF-«<B mRNA
COPD fif2 K IR B8 FEV, % ook (LAt C C
DI W s AR S IR IR B R R, mik2125p 0.561  <C0.001 0.641  <C0.001
GBI, ZR B RE I EE L (P> LiRroz21ap 0627 0.002  —0.692  <0.001
0.05, &S5,

x5 HERIFHMBEARAEZEMLR[2 (%) x£5]
2 351 n A AEWE () COPD R (4F) 14&&5#%%& e A s s BIFRERR
Bk otk (kg/m”)

T R4 4l 113 73(64.60)  40(35.40)  62.7949.90  9.82+1.56  23.2943.53 61(53.98)  43(38.05)  28(24.78)

WG A R4 62 41(66.13)  21(33.87)  65.01410.33 10.35+2.19  22.96--4.26  38(61.29)  25(40.32)  19(30.65)

X%/t 0.041 —1.380 —1.855 0.520 0. 870 0. 087 0.701

P 0.839 0.169 0. 065 0. 604 0.351 0.768 0. 402

WG R4l 113 38(33.63)  26(23.01)  91.54+19.31 8.914+1.54 50.5446.13 33.3945.57 25.3845.25

BUEARYA 62 27(43.55)  18(29.03)  87.89+17.46 9.27+1.29 48.747+6. 35 65.65+9. 89 51.1247.66

X/t 1. 687 0.772 1.274 —1.647 1. 834 —27.602 —26.219

P 0.194 0. 380 0.205 0.101 0.068 <20. 001 <<0. 001

2.5 AECOPD & HEAREMHNKKZ AR Lo-

gistic MIA0 M SR AR & 1F Logistic [B] F 4 8 (35
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BIFIBE, ay =0. 05,0y =0. 10), LI AECOPD £ #
)G A (G B =0. B AR =1, %% 3
KF5HERAG B XWHEZEER A ZEEHT
Z % Logistic [J9, Hh IL-6, TNF-a, TLR4 mR-
NA .NF-«B mRNA ., miR-212-5p. miR-221-3p # ) J5
A . 4558 8m,1L-6, TNF-o, TLR4 mRNA ,NF-
kB mRNA /KT8 /& K R & (P<C0.05), miR-212-
5p.miR-221-3p /K ¥ F+ & & AECOPD & WG A R
AR 3P R 2 (P<<0.05), W% 6,

2.6 Iil7% miR-212-5p. miR-221-3p %} AECOPD

FEAS, LIS R4 B RE AR, i) ROC #h4k . B
A LLZ N & Logistic [ 45 58, 57 XU 3
Al /P AL AL, LA Log(P/1—P)=-—0.305—0. 662X
XmiR*ZlZ*Spio' 914><XmiR*22173p )J‘JE%%@FH E"JJE:J:D‘ *Eji$
AR bR, ROC Ml 2k 2 #7 45 R /R . miR-221-3p Al
miR-212-5p Hu4l & Bk & W AECOPD /& # #iJ5 A
B AUC 43 %14 0. 752,0. 723.,0. 862, H. B4 #6i
1) AUC B 5 F miR-221-3p F1 miR-212-5p B
Mpy AUC(Z=2.117,P =0.037; Z=2. 177, P=
0.032) , A FHE |5 S B ORI O A R o 1) 95 4% 4 A PR

FHHEA RGBT DBEARA MY NAHBEET, Wk M1,
6 AECOPD B2EWEARZMERH Z E XK Logistic 34
% B SE Wald X* P OR OR 1) 95%CI
g4 —0.305 0.143 4.538 0.033 — —
miR-212-5p 0. 662 0.262 6.394 0.011 0.516 0.309~0. 862
miR-221-3p —0.914 0.326 7.875 0.005 0.401 0.212~0.760
1L-6 0.539 0.222 5.899 0.015 1.715 1.109~2. 649
TNF-a 0.493 0.189 6.777 0.009 1.638 1.130~2.371
TLR4 mRNA 0. 649 0.211 9.491 0.002 1.914 1.265~2. 894
NF-kB mRNA 0.473 0.177 7.151 0.007 1. 605 1. 134~2.270
T — RN TOHUE .
x7 M5 miR-212-5p,miR-221-3p ¥ AECOPD £ E W /E A~ R #I M &

Ef2 AUC95%CI) o (AT (B RAGE 5 EARER iR
miR-221-3p 0.752(0. 562~0. 945) 0.25 0.752 0.510 0.510
miR-212-5p 0. 723(0. 500~0. 944) 0. 20 0.717 0.443 0. 443
2 WA 0. 862(0.759~0. 944) —0.41 0. 841 0. 680 0. 840

F:miR-221-3p.miR-212-5p ) ROC £ 52 A W X Bt 47 5 L A3 AUC, Ak 5E 95 %CT

1.0
0.8
0.6
i
&
M 0.4
B
—O—miR-221-3p
0.2 —— miR-221-5p
—EHKE (Log P)
ome BHME
25
00— v L
0.0 0.2 0.4 0.6 0.8 1.0
1-H55E
1 M miR-212-5p.miR-221-3p B3 B BE & Fi
AECOPD 2EMER ROC B £
3 3+ e

PLAE K, 36 T AECOPD 912 Wi #1136 J7 BF 5% ok
% (1 AECOPD & Mfin R 822 . Hil. & T
AECOPD (B3 Ky BUR WA i B = 0T 58 (9 78 ) 48
b, A 0 T FR PR AECOPD & #E 47 B
WITIUR VPAS AT B T T I RYA T 7 SR 48 SOF
BEALTEH, AECOPD ¥ 45 L A4E B AL & 2, 5 &
RAE ST A O A I A T e 1 A 2 o B AR

HFAET . miRNA 2 —2& 0 JE M 4 RNA 4
T 18~25 AKX R4 B, WT LA 2o B 422 P i A
fif RNA ol BHLWT 28 1 5 B3 ok /s L I 3Rk, T 2
5 Mg s i R T R I R A R RS 2R
Yt #8 L HOKE 58 20 5 a4 COPD 76 g 2 Fif
P 1Y KA RN R A O, AT R KA A SR COPD ., Jili i
W7 e 55 i 368 9 11 A T A AR SR B — A5 1Y
5% Sk 48 78 HofE AECOPD & #LI i 4/ .
AT 45 R B s, COPD #a s Wi 4H . AECOPD 4
M3 TLR4 mRNA,NF-«kB mRNA 7K V- & T {d 5 %
M4, H AECOPD #4117 TLR4 mRNA NF-xB mR-
NA KF#T COPD R M , 2 A it X
(P<0.05);COPD & 41 . AECOPD 41 Ifil. 3 miR-
212-5p.miR-221-3p KPR T i xd B4, B AECO-
PD 4 IfiL 3% miR-212-5p. miR-221-3p /KK T COPD
FoE A, 25 WA 528 L (P<<0.05) ., 4 #rE
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COPD #i g,
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