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Abstract: Objective To explore the expression of serum microRNA (miR)-126 and miR-132 in patients
with sepsis complicated with acute respiratory distress syndrome (ARDS) and their relationship with disease
outcome. Methods A total of 106 patients with sepsis complicated with ARDS admitted to a hospital from
January 2021 to July 2023 were selected as the study group,another 110 patients with simple sepsis in the hos-
pital in the same period were selected as the control group. Real-time fluorescence quantitative PCR was used
to detect the relative expression levels of miR-126 and miR-132 in serum of all subjects. 106 patients with sep-
sis complicated with ARDS were divided into survival group (n =65) and death group (n=41) according to
the prognosis of the disease after 28 days’ treatment. The relative expression levels of miR-126 and miR-132 in
serum of all groups were compared. Receiver operating characteristic curve was drawn to analyze the prognos-
tic value of serum miR-126 and miR-132 in patients with sepsis complicated with ARDS. Multivariate Logistic
stepwise regression was used to analyze the risk factors of disease outcome in patients with sepsis complicated
with ARDS. Results The relative expression levels of miR-126 and miR-132 in the study group were lower
than those in the control group,and the difference was statistically significant (P <C0. 05). The relative expres-

sion levels of serum miR-126 and miR-132 in the death group were lower than those in the survival group,and
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the difference was statistically significant (P<C0. 05). The area under the curve (AUC) of serum miR-126 and

miR-132 to predict the disease outcome of patients with sepsis complicated with ARDS were 0.749 (95%CI :
0.705—0.818) and 0. 825 (95%CI 0. 782—0. 875) respectively,and the combined forecast AUC was 0. 908
(95%CI :0.859—0. 954). Multivariate Logistic stepwise regression showed that multiple organ failure(OR =
3.494,95%CI:1.519—8.037) ,miR-126<C0. 75(OR =4. 707,95%CI : 1. 834 —12. 083) , miR-132<C7. 73(OR =
5.307,95%CI :2.104—13. 385) were risk factors for disease outcome in patients with sepsis complicated with

ARDS(P <C0. 05). Conclusion The decreased expression of serum miR-126 and miR-132 in sepsis complicated

with ARDS is related to the adverse disease outcome,and the two may be used as biological indicators to eval-

uate the prognosis of sepsis complicated with ARDS.

Key words: sepsis;

Jie B AE 45 1Y S ML AR X R B G R B AR R
DI RE B 255 5 IE 3 8 A 98 SR KR & IO AR
RPN MR TR &R R 5 BOE R I 5 R
iH, 3R E ICU M 0 19 & ik 20%, W IL R 24
36 %4 o " i A R R AR R 1k 50 %6 iRk
BRIE TS K Z M2 T RE Bt . AP Fi i
fIE CARDS) J2& 7 45 ] [8] P Hy ™ 58 e, B4 6 T R &
SRR TR R 1 5 0, 2 MR AE 1 H LI RIE ,
BESE I & ARDS B W5 25, R 8 F 1k 50% ~
90 %6 . [N LR I92 T A T e 4 9F & ARDS., 1l 2t
LA BREAE R, MUNERE RS — K h
21~25 DREAT IR AL IR JE g 15 RNA, 76 2%
PN Hz 200 B 8 475 48 RE S I T AT — s AR RS L o
1 miR-126 FJ A3 RO 3 1A A BRRN 58 B 1, AH G B 5
RS I miR-126 7F M8 5 B A Rk T L B 7E
e I & ARDS i 88 50 . I miR-132
FEVR T R AE SN A AR R o] 30 AR SRR S
5| S A 40 R E IV, I HL AT 2 SR S AR JREE
B RS G g AR . H AT S e A
I % ARDS A 5 1 S/ TR 1) DF 55 458 20, TR e AR
WFoE e & DL By, EEETMRE IR & ARDS B
5L miR-126 . miR-132 3 ik K& H 5 5% 5 15 (9 M
Kb, o BT M5 E 9T % ARDS e HOR B I & A=
FEALE R 2 AR 3l
1 #ER5RE
1.1 — %R HE 2021 4E 1 H & 2023 4E 7 A A
BEUSIA BY 106 B #5881 & ARDS & 1E Mgt 41 .
He B 57 il & 49 . 4F R 40 ~ 76 B, F
(56.27410. 28) % ; (R F A H(BMD) 19 ~27 kg/m”*,
WH(22. 7343, 84 ) kg/m” . YA AIRUE. (D 5 E M
SIE 2 bR e 5 (2) £5 & VPRI 30 28 A A 12
Widm e 5 (3) 5B I PR BOHE 52 54K # T W LA B
o HEBRARME (1) BE AR S A7 A8 ™ 2 fili 3082 9 5 (2) #%
BB ; (3 HE A4 E I RERE A s (4) A7 Ho A 1% e o
. 9 BE IR A AE AR B TR 19 110 {31 PR 4 Rk 75 0 AR
FAE XTI, B 63 i & A7 B AR RS 42~75 %, F
(54, 27 £ 11. 54) % ; BMI 18 ~ 26 kg/m*, ¥

acute respiratory distress syndrome;

disease outcome

(21.9244. 29 kg/m”, WA IEARKR LK E S LG
T L (P>>0.05) . AWFRAERCIZ R 2%
St (S LW-20231024002-01) , £ ¥R H K HF @
MG ERER.

1.2 hik

1.2.1 Ifi7% miR-126.miR-132 ¥ APBE 24 h )
R AW RN R A RS T # kI 5 mL, 28 8.0
AEER LR R W BT — 80 C B UK AR E A
M R FH 32 58 5 € B PCR & 5E 178 miR-126,
miR-132 A X F 35 K. # S B U0 45 $2 B miR-
NA, L8583 966 BE 11 (U e BRSE 1 H R B2 WD
Xf RNA 4 e, LU 10 pL & 2% RNA @ it
Wik 4 cDNA LI 28 PCR IR 7 & A F) 36 4=
PR A R A FTDY 8, miR-126 514 iF [ .5 -AGC-
TACACTCCAAGTCTGAGTAAGTACCGT-3', %
.5 -CTTGTCCAACTAGTGGAGTTTGACGGGC
GCATTAT-3";miR-132: 1E [A] . I [0 51 4 ¥ 51 43 51
5 -GTTAACCCTGTGGGGTAACGCAG-3', 5'-CCG
TCGCATCGAATGTTGCG-3', W% K U6, IE i), )L
51 % 50 43 51k 5'-CCAGCTCGCTTCGGACA-
3'. 5""AACGAACGCTTCATTTGCGT-3", & I 4
.95 °C 15 min;94 “C20 $,59 °C 30 s,72 “C 34 s(40
AMEA) . SRR E #ERR H R miR-
126 . miR-132 FHX} F 3B K P40k H 2725 a5
1.2.2 FHREIT 106 B FEAE IF & ARDS H# A
BEiRIT 28 d Ja » AR 4l 2B B0 T 0 4y B o ABE T4
n=ADMAEFHn=065), WEIILT-HS5EFAIK
PRBERE A 45 AF i L ME 51 BMI, W 0 sb Ll b L B 4
W MERERE R R 2R E EIRTE .

1.3 SEiteghbs RAG M SPSS23. 0 #E 174k
P AT A5 B IER MR SR DL = £ 5 Fom, 4l
) LE AT ¢ K 36 s TH B0 RE LA B Bl A 43 R oR . W
2B ERARAT XP KRS . 222 iE TAERRE (ROC)
28 St 26 F 1 AL CAUC) 20 M7 Il 7 miR-126 . miR-132
X METEAE I & ARDS £ 3 99 5 VA 1 0 40 {5 SR
Z &K Logistic & 4 [ 1 43 1 i 35 i 7 & ARDS i
F PR TR G 2 (a =0. 05, ay, =0.10), P<<



+ 1938 -

EFr A gh B 2275 2024 45 8 A% 45 %% 16

Int ] Lab Med, August 2024, Vol. 45,No. 16

0.05 RIRERAGI¥E XL,

2 % ES

2.1 W55 B M7 miR-126 ,miR-132 X} %
RAKE e RS AL I miR-126 . miR-132 AH X} 3
KRR T X R4, 2 R A Gih 2 & L (P <<0.05),

it X (P<<0.05), Wk 2,

2.3 Ifil7E miR-126 . miR-132 Xf Mk 5 4iF 7 & ARDS
RN B T A O AR B 1% miR-126 . miR-132
T e B 9 I % ARDS S8 & 5 55 09 89 AUC 4351
H00.749.0. 825, ~FHBEA M A AUC 4 0,908, W

W1, E RN
* 1 B RA 53 BAME miR-126 . miR-132 18 3¢ * 2 AEERFFAMKSEHFLZ ARDS £ M7F miR-126,
RIEKFLLE (2 Es) miR-132 X FRIEKF L (2 £5)
415 n miR-126 miR-132 21 53] n miR-126 miR-132
Woe 106 0.7240.16 6.69+1.05 FET-4H 41 0.47-+0.16 3.63+£1.13
Xf B 2R 110 0.93+40. 21 9.23+1.27 acyeail 65 0.88=+0. 28 8.62+1.45
t 8. 245 15. 988 t 10. 818 22,013
P <0. 001 <0. 001 P <0. 001 <0. 001
2.2 OAIE RN A M BEE OF & ARDS SBE M 2.4 MREEAEIF K ARDS S8 BN 5L A Y R R 4y

miR-126 .miR-132 X} F kK F & PE T4 i iE
miR-126 \miR-132 X FRIK KM T EHFH. 2 5F

Br SETdMEFMERE e =il e TAEAf
H.EZRAESTHENL(P<0.05, W#E4,

*3 Mm% miR-126 . miR-132 X MR FEH & ARDS B & &k F I3 B L 4 (&
oz 0 48 AR AUC 95%CI R R D FREOD
miR-126 0. 749 0.705~0. 818 0.75 92.52 55.51
miR-132 0.825 0.782~0. 875 7.73 92.52 65. 48
miR-126 -+ miR-132 0.908 0.859~0. 954 — 88.79 86. 72
1.0 7 T gx4 MEFEHEZ ARDS EERREFTNEREZSHT
®r/ ,_r [xEs8Bin/n 8 n(%)]
0.84 A /
i - FET- 4L He 4L o
A et d o (n=41) =65 '
0. 6+ IJ )
i A A 21(51.22) 28(43.08) 0.671  0.413
g |7 @
®oadi J il S o2 16(39.02)  25(38.46) 0,003 0,954
e B LJE 22(53. 66) 31(47.69)  0.358  0.550
i HgR
0.24 /4 (DmiR-126+miR-132 W BR s 17(41.46) 30(46.15)  0.224  0.636
e @m!R—132
i %’%g;ﬁé TR B 1l g 13(31.71) 18(27.69) 0.196  0.658
0.0 T T T T JHE B AE 53 R
0.0 0.2 0.4 0.6 0.8 1.
HRE T 5 e 7 A 18(43. 90) 143(66.15)  5.095  0.024
E U . =, s
M1 MR miR126,miR132 ﬁma?—i#ﬂi ARDS W AE K 5 23(56.10)  22(33.85)
BERBEEMBN ROC &
LR
®4 KRBEFEZARDS BERREENERARIN 7 31(75.61) 29(44.62) 12,825 <<0. 001
— . gt 5t 0
Lrts Bon/nHn()] 7 6(14. 64) 39(60. 00)
T4 asyeail
iR an =11 =65 L/X* P
n— n—>0o 3 ~,
2.5 JkEAEI A ARDS BEHEREIHMZHEK Lo-
R () 55.34410.05 56.2949.36  0.495  0.622 gistic FUEAMHT M MEREAE IF & ARDS £ % 110 5 s 56
o o RSy AR (FE IR =0 BB = 1), B R AT AT
2 + g —+5. 4 4: N — N . . .
BMI(kg/m?) 22.6745.32  23.5245.49  0.786  0.434 X 4E AR LT miR-126 . miR-132 4F % [ 45 5, Bk
AR CCH 36.78+0.83 37.0240.78 1.505 0.135

TREIW T . 28 EFER(L=0.8=1);miR-126 (<
0.75=1;=>0.75=0) ;miR-132(< 7. 73=1;>7.73=



[Ri e BE £ 407 2024 42 8 A % 45 %% 16 3 Int ] Lab Med, August 2024, Vol. 45,No. 16

+ 1939 -

0), ZINZEK Logistic A PN R EIR. ZHE EH
(OR=3.494,95%CI:1. 519 ~8. 037) . miR-126 <<
0.75(OR = 4. 707,95% CI . 1. 834 ~12. 083) . miR-

132<C7.73(OR=5. 307,95%CI : 2. 104 ~13. 385) &
JeFEAE I & ARDS BE W BB H £ (P<
0.05), WLFES5,

x5 BEBEH K ARDS BEFERFERN S EE Logistic @IF5 17

A i g SE Wald X* P OR (95%CI)

ZHE R 1.251 0.425 8. 664 0.003 3.494(1.519~8.037)

miR-126<C0. 75 1.549 0.481 10. 371 0.001 4.707(1.834~12.083)

miR-132<C7. 73 1. 669 0.472 12.503 <<0. 001 5.307(2.104~13. 385)
3 it it IR,

e 5E I K& ARDS J& — Fh 5 K& P B 2 4 A A1)
I B A 9% il 38 O & R 38 Y 2 P M R RE SR 35 I R] 42 46
BiglE", MR aE & 58 ARDS (0 LK KN K,
25 40% /) ARDS H 3 [A] 12 W7 S e 750 , 32 b Ho At
X ARDS B S, BB Ja) W 41 21 480 07 800 2 %
i S | s 1 T ol = | R B
B, ARDS i J Ul , 8 35 H 0 0P W R X L OE 3 IR 4
ANREGR AR W45 N B J isf 10, nT B8 25 PRI A 8 5
SEAE TS L R W R A R A bR e T
T 0 M 0 JF & ARDS BOE AT A R A A
W H R E R E L

B8R, miR-126 F& R A F % B2 4 K H 7R
GERIR T M T SN FHEG. S5 2R RER
DN AR JE B il FUE 5 45 1 9 L 7 A0 B L 40 A Ak
il 968 T F% 45 22 o BE AR G R b ok 1 R OB AR
L AR IT S R BT 410 T miR-126 A%
TR KR T X B AL L FE T 4L 1L 3 miR-126 A X ik
KA F A A 3R M7 miR-126 /K- 78 i 35 4E I
K& ARDS & H £ 8 T, B 5 M AE & ARDS
FEE B L A4 O, TR R 52w ik 5 E JF & ARDS
A WUE A8 bR . TR A, MREEE I & ARDS i
HHURAT A ™ T A R T S A SR BE L B B B
I 210 i K IR B4 TR T 400 i R R i 22 R R T
miR-126 & T & 4 2 08 T [ 7 B9 [R) B 3 At 30 o o, 4
S NI o [ =R A= e~ O SR A
ZHAO 20 JE 5 W2 3], miR-126 & 5 A& ¥
ity A 0E L 70 SRR I I BB B LR R R R R AR
WFFE 45 B B, M miR-126 T Bk 555 OF & ARDS
BEPIRE T AUC Jy 0. 749, REE H 95.52%;
ML miR-126<C0. 75 J& MR IE I & ARDS 5 %
AR fE R P, A 0T miR-126 2 35 41
JIE I X M BEIE I & ARDS 8% i U5 oA W AE
25 AL

miR-132 5 R AE [z I % VI A 56, 76 9 8 g
20 P R e A D TR BRI R ORE N R R 4 B AE
A S E . miR-132-3p F 3k I AT LLE &
I FOXAL, p-IcBa Hl p65 Y % 35 ik 5 ok 35 ik 75 4

AW 98 45 BB R %% miR-132 78 Ik 5 5F 7F &
ARDS B #H H 2AUKF, H 5 M EH & ARDS &
B2 9 6 VAL A O L TR Sl S ik 7 0 OF & ARDS B &
TS e br . BRI R 5T & B miRNAs &
55 IR 0% BE T 4 1 1% (CAP) A I8 4%, miR-132 Ay #8 3% [H
S 2 BERR S I (AChE) B9 mRNAMY , CAP # #%
WP 28 R G0 5 s R 50, 38 3 % Hh 2K T Pl 48 B0 I
ZBENRAK CACh) , VB F e 8 20 M 1) Bt 4R 4 328 1 77 3
% 7 2 Fh ot RORE SN A R BT R PR e K
EORTER . 4 hAK Rl 48 R B 22 B G 5 N K ol
WAL 2K T 2 BRI ACh, 5 0 40 i 25 4 928 441 i
Y o7 KA 2T B 6 A7 AR A5 G 38 G i e i A
LN A% R kB 4 5 90T WA G IR {7 5 388 B 1 ik 2
RAE B F 77 AP, miR-132 3@ i #0015 AChE 9
mRNA # 3'UTR,# AChE & [ ik, &% AChE
B K S8 35 P o 38 00 8 RE R ASE Ach B ik Sk 4 i i 3
I 200 L 7 9% A D2 A 48 PR B 7 A S 0 L U R
WAEIF & ARDS BH MR ESY . ARE R BR.
I miR-132 0 ik B 5 JF & ARDS 8 % %55 7% 15
B AUC A 0. 825, REELFEE A 95.52% ;miR-132<C7. 73
JEMFAE I & ARDS BB R HEHM KR H £,
B I miR-126 235 1] R G SR . X 3% ik 25
JEI & ARDS BB ARTE A —EEMH. XF2
TR R I M BT T & ARDS H W] SR BT S W
D B E AR,

ZE F AR ARKOE I 7E miR-126 . miR-132 5 ik 5
St & ARDS BB IR % UIAHC, —H A BER
e B0 I & ARDS BH WG LY F 48 bn, H & 5k
AT A AKCRE B L AR X A ST AT A — B R R
e, HTMREARICER — A, HEZHEA R,
TC¥ A T R W B R R AR TS S . S T M R M
TEAR 12 AF 57 245 5 10 P 55 0k R0 35 35 P L 6 B AR AR
B A B ) A AR ],

S % ik

[1] T2 . PRe24R. ICU e 0E /R 78 B 3% AEa,AITBVI,AVTI
5485 O PR G R B WA B 5T (], [ B ez 6 B 2 4



* 1940 -

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

] bR 46 2

2024 4 8 A % 45 &% 16 ]

Int ] Lab Med, August 2024, Vol. 45,No. 16

#,2023,44(21) : 2616-2620.

WENG L. XU Y, YIN P, et al. National incidence and
mortality of hospitalized sepsis in China[J]. Crit Care,
2023,27(1) :84.

XIAO C,WANG S,FANG F,et al. Epidemiology of pedi-
atric severe sepsis in main PICU centers in southwest
China[ J]. Pediatr Crit Care Med, 2019, 20 (12): 1118-
1125.
SINHA P,MEYER N J,CALFEE C S. Biological pheno-
typing in sepsis and acute respiratory distress syndrome
[JJ. Annu Rev Med,2023,74(1) :457-471.
T, i KOS M EE AE B LA UL miR-146a, miR-223
M FE R G HUG R T ], B bR 36 BE 2% ik, 2022, 43
(10):1172-1176.

AR A0 T 75 AR 4x. I miR-126 . miR-381 76 ik 4 AiF &
H R FR B BB ELT ). 4 T2 W SR Ak
2023,15(1):94-98.

ZHANG D,LU H,HOU W,et al. Effect of miR-132-3p
on sepsis-induced acute kidney injury in mice via regula-
ting HAVCR1/KIM-1[J]. Am J Transl Res, 2021, 13
(7):7794-7803.

B, S A WRTEIE 1S W AR AR ST R R R R [T
o [ SR e P ] 2 75, 2019,18(6) : 461-464,

Mok, 2L IR E LA RIS WibR e TR E R [T, h
[ 52 FH BRI 78, 2022,42(6) : 444-447.,

CHANG Y, YOO H J, KIM S J, et al. A targeted
metabolomics approach for sepsis-induced ARDS and its
subphenotypes[ ] ]. Crit Care,2023,27(1) :263.

XU C.ZHENG L,JIANG Y.et al. A prediction model for
predicting the risk of acute respiratory distress syndrome
in sepsis patients:a retrospective cohort study[J]. BMC
Pulm Med,2023,23(1).78.

ZHANG Z S.LIU Y Y.HE S S.et al. Pericytes protect
rats and mice from sepsis-induced injuries by maintaining
vascular reactivity and barrier function: implication of
miRNAs and microvesicles[ ] ]. Mil Med Res, 2023, 10
(1):13.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

JIAO Y,ZHANG T.,ZHANG C, et al. Exosomal miR-
30d-5p of neutrophils induces M1 macrophage polariza-
tion and primes macrophage pyroptosis in sepsis-related
acute lung injury[J]. Crit Care,2021,25(1):356.

MAO X, WU Y, XU W. miR-126-5p expression in the
plasma of patients with sepsis-induced acute lung injury
and its correlation with inflammation and immune func-
tion[]]. Clin Respir J,2023,17(7) :629-637.

LI Y,SONG J,XIE Z,et al. Long noncoding RNA color-
ectal neoplasia differentially expressed alleviates sepsis-
induced liver injury via regulating miR-126-5p[]J]. TUB-
MB Life,2020,72(3) :440-451.

ZHAO M.LI 'Y P,GENG X R.et al. Expression level of
miRNA-126 in serum exosomes of allergic asthma pa-
tients and lung tissues of asthmatic mice[]J]. Curr Drug
Metab,2019,20(10) :799-803.

ZHU H C,SONG W W,ZHAO M L, et al. Effect of
miR-132 on lung injury in sepsis rats via regulating Sirtl
expression[ ] ]. Eur Rev Med Pharmacol Sci,2021,25(2) :
1042-1049.

MARTINEZ B,PEPLOW P V. MicroRNAs in mouse and
rat models of experimental epilepsy and potential thera-
peutic targets[ J]. Neural Regen Res,2023,18(10):2108-
2118.

LI B, NIU S, GENG H, et al. Berberine attenuates neo-
natal sepsis in mice by inhibiting FOXA1 and NF-«B sig-
nal transduction via the induction of miR-132-3p[J]. In-
{lammation,2021,44(6) :2395-2406.

LI P,ZHOU K.,LI J.et al. Acetylcholine suppresses LPS-
cell activation by inhibiting the
MAPK and NF-«B pathways[J]. Eur Cytokine Netw,
2022,33(4) :79-89.

HUIGE AR, AR AR ER A% SCME. IR IR BE BT 4% I 0T e B M A Tk
B 4505 9 e e PR AL RN LT ], P B S B 4%, 2022, 42(5)
448-452.

induced endothelial

(W f B #1.2023-12-27 &1 H 1 .2024-04-02)

(4256 1935 1)

(18]

[19]

(20]

FENG D,ZHANG F,LI D,et al. Developing an immune-
related gene prognostic index associated with progression
and providing new insights into the tumor immune micro-
environment of prostate cancer[]]. Immunology, 2022,
166(2) :197-209.

MA H.FENG P H,YU S N,et al. Identification and vali-
dation of TNFRSF4 as a high-profile biomarker for prog-
nosis and immunomodulation in endometrial carcinoma
[J]. BMC Cancer,2022,22(1) ;543-559.

YANG Z.XIA L. Resveratrol inhibits the proliferation,
invasion,and migration,and induces the apoptosis of hu-

man gastric cancer cells through the MALATI1/miR-383-

[21]

(22]

5p/DDIT4 signaling pathway[]J]. ] Gastrointest Oncol,
2022.13(3):985-996.

DING F,HONG X,FAN X,et al. DDIT4 novel mutations
in pancreatic cancer[]]. Gastroenterol Res Pract, 2021,
2021(1):6674404.

FATTAHI F,KIANI J,ALEMRAJABI M, et al. Overex-
pression of DDIT4 and TPTEP] are associated with me-
tastasis and advanced stages in colorectal cancer patients:
a study utilizing bioinformatics prediction and experimen-
tal validation[ J ]. Cancer Cell Int,2021,21(1):303-322.

Clicfe B 391:2023-12-19 &1 H 1. 2024-04-02)



