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HWE . B HSRRERESE L EREHB(IBD) B i microRNA—146a—5p (miR—146a—5p) .
microRNA—145 (miR—145) K- THAL £ AFT AL, ik RIR20214F6 A—202F6c AR HE
FHRZHE T EER#HKL 69884 IBD £41EA BDA, L PitmiemE(UC)434], 2% B8Rk (CD)454], %
BRI B 1% 86 I AR HAE A AT R, SR 5 A S8R 2 3 TR A Blrkk B AR I s 7 e 7 BB R 2 2 miR — 146a—5p.,
miR—145 %A, AKX AN Thi, Th2, BRI R MRIEN 2 dn F Mk R e B T —o( TNF-a) . & 48 LA~
F—4(IL—-4). F#HF—(IFN-v) . 8 @A F -12(IL-12) K -F, Pearson FHH &H miR—146a—5p. miR—145
3R 5 Thi/Th2egAak, &R Hafmarki, UCLF CD 4L miR—145 445 f ik EHAK(P <0.05) , Thi,
Th1/Th2 7 % (P <0.05) ; 5 UC 28 3b 4k, CD 48 miR—145 #8 %} & & & 4K (P <0.05) , Thl, Th1/Th2 7 3%
(P <0.05), *820 UCZ.CD 28 miR—146a—5p A8/ Bl A & P &5, UC 47w CD 4L miR—146a—5p &k K
5 F a2 (P <0.05), UC#iAs CD 28 TNF—o IFN—y . IL—4 IL—12 K F # F 2 B 28 (P <0.05) , Pearson
RS LEREZI, miR—146a—5p, miR—145 &35 5 Th1/Th2¥) 2 fiA8% (r =—0.424 #2—0.395, 35 P =0.000) .
miR—146a—5p .miR—145 % B UC 49 ¥ & T @A (AUC) 551 4 0.850 2 0.794 , FRESH 4 79.5% (95% CI:
0.718, 0.857) #=74.4% (95% CI: 0.696, 0.822), HFFM551494.3% (95% CIL: 0.982, 0.896) #272.5% (95% CI:
0.679, 0.773), miR—146a—5p, miR—145%H7 CD# AUCHH140.927 (95% CI: 0.875, 0.977) #20.846 (95% CI:
0.803, 0.902), #BIELH A 92.3% (95% CI: 0.875, 0.978) #271.9% (95% CI: 0.668, 0.773), Mo %14
94.3% (95% CI: 0.991, 0.892) #290.9% (95% CI: 0.945, 0.847), miR—146a—5p, miR—145 %I CD #9473k 4k
855, Bt REBRBEFDEIBD BF fiFmiR —146a—5p. miR—145kik 5 %55 H% 2 fitak,
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Abstract: Objective To investigate the changes in serum levels of miRNA-146a-5p and miRNA-145 in
patients with different disease activity levels of inflammatory bowel disease (IBD) and their correlation with immune
regulation. Methods A total of 88 IBD patients who were treated in the Affiliated Hospital of Traditional Chinese
Medicine of Southwest Medical University from June 2021 to June 2022 were selected as the IBD group, including
43 patients with ulcerative colitis (UC group) and 45 patients with Crohn's disease (CD group). Meanwhile, 86
healthy people undergoing health checkup in the hospital during the same period were selected as the control group.
The expression levels of miRNA-146a-5p and miRNA-145 in serum and intestinal mucosa were detected by
quantitative real-time polymerase chain reaction. The frequency of Thl and Th2 cells was measured by flow
cytometry. The serum levels of tumor necrosis factor-a (TNF-a), interleukin-4 (IL-4) and interleukin-12 (IL-12) were
determined by enzyme-linked immunosorbent assay. Pearson method was applied to analyze the correlation between
the expressions of miRNA-146a-5p and miRNA-145 and the Th1/Th2 ratio. Results Compared with the control
group, the relative expression level of miR-145 was lower (P < 0.05) but the frequency of Thl cells and the Th1/Th2
ratio were higher (P < 0.05) in the UC group and the CD group. Compared with the UC group, the relative
expression level of miR-145 was lower (P < 0.05) but the frequency of Thl cells and the Th1/Th2 ratio were higher
(P < 0.05) in the CD group. In all groups, miR-146a-5p was expressed in the lamina propria. The expression levels
of miR-146a-5p in the UC group and the CD group were higher than those in the control group (P < 0.05). The levels
of TNF-a, IFN-y, IL-4 and IL-12 in the UC group and the CD group were also higher than those in the control group
(P < 0.05). Pearson correlation analysis demonstrated that the expressions of miR-146a-5p and miR-145 were both
negatively correlated with the Th1/Th2 ratio (» = -0.424 and -0.395, both P = 0.000). The areas under the curves
(AUCs) of miR-146a-5p and miR-145 for diagnosing UC were 0.850 and 0.794, with sensitivities being 79.5% (95%
CI: 0.718, 0.857) and 74.4% (95% CI: 0.696, 0.822), and specificities being 94.3% (95% CI: 0.982, 0.896) and
72.5% (95% CI: 0.679, 0.773). The AUCs of miR-146a-5p and miR-145 for diagnosing CD were 0.927 and 0.846,
with the sensitivities being 92.3% (95% CI: 0.875, 0.978) and 71.9% (95% CI: 0.668, 0.773), and the specificities
being 94.3% (95% CI: 0.991, 0.892) and 90.9% (95% CI: 0.945, 0.847), indicating that miR-146a-5p and miR-145
exhibited higher diagnostic efficacy for CD. Conclusions The serum expression levels of miR-146a-5p and miR-
145 are negatively correlated with immune regulation in patients with different disease activity levels of IBD.
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&9 Pk 9% (inflammatory bowel disease, IBD ) f&
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x1 WHA—RERLE %2 qRT-PCR3|#F7%l
1 . Bl AR, BMI/(kg/m®, CRP/(mg/L, L B 1acd] KR hp
i xts) xts) xts) _ il : 5-GTCCAGTTTTCCCAGGA=3'
XAl 86 48/38 41424793 2253+242 7.95+2.94 S S GAACATOTCTGCOTATCTC S 484
IBDZL 88  45/43 4253+8.03 23.01+2.63 21.34+583 Effl: S_CTCGCTTCCGCAGCACAS
ue 94
X7 i 0383 0917 1.252 5.765 1 5'—AACGCTTCACGAATTTGCGT=3'
P{H 0.536 0.360 0.212 0.000
SR VAN = B A R =S V. S S S P 1 |

(AU WL (2012 4F - T M) Y IBD 2 Wibis o ; @1l
PRI R TE 3 ; @A 20 ~ 70 4
122 Herkirk  OQHAMA S REEER; Q&
M 12 s 14 d I FH e e R B S
4R IT s @NEAE R T A T AR ; @A IR
W FLI ot s ©FE 46 S A 5T
1.3 FERXFISNE

RNA $2 ORI £ L0 5% 570 & (78 [ Qiagen
oy E]) S PO E R A B A XV (quantitative

real-time polymerase chain reaction, qRT-PCR ) it ] &

(REFEEYWTEAERLAG) . THE-v
(Interferon—~y, IFN—v) . H 40 )i /- 2 -4 (Interleukin—4,
IL-4) . A 98 38 3E [ F — o (tumor necrosis factor—a,
TNF-a) . F1 40 il 5 2% -12 (Interleukin-12, IL-12 ) i
15 i 28 W B 36 (enzyme linked immunosorbent assay,
ELISA )i &390 A L E A R A FRA R
1.4 FHik
141 #HaeRERRAE A BREHRSEIR
AT MBI 6 mL, B H 2 mL & FEIRT,
1 500 r/min & 0> 15 min, 8 B 2 007, CE F
~80 °C VKA AR AT A I i 35 6 b o TR0 A i Ik i, )
JICE T EDTA 088, A 240 0 53 25 WS
3000 r/min Z5.0> 30 min, B 5 53 25408 il A% A
43 ST Th  Th2 Fl miR-145 .miR-146a-5p .
1.42  qRT-PCR#M miR—145 miR—146a—5p £k
fdi FH RNA 2 BGK 7 £ 4 RNA, K01 RNA [ 408 )3 ik
B, 2K JH miScript Reverse Transcription i % 5% i85 &5
35| cDNA, qRT-PCR B IAKF 20 plo 0 254 -
95 °C HZE 1 90 s, 95 C A1k 75 s, 60 CiE Kk 45 s;
70 CY 15 s, A0 MEH . LLU6 NS, miR-
145519 i g AR TR AR A BRA Wl T8 i
A, R 2784 8 miR-145 X GA B . qRT-
PCR 51975 L3 2.

e 2l FH LAV 2% 28 1 77 75 K I miR—146a-5p 119

GCGGCGGTGAGAACTGAATTCC , K JE 22 bp. ffi il
FAM 2¢ 6 HE 37 C 4 F T M & < 16 h, i 4 B #23
N o FE RGBT T REHLE R 3 S ILEF ISR, 5 DAPL I
F IR B AT G0 SO GAT 5 1 A L Dy BH M 4 . B
P 240 50 A ~F- 241 B0 A miR—146a-5p ik K.
143  ARA AN Thl, Th2  BCAME M
40 M, 43 5 A 20 wL CD3-PE-Cy5 .20 wL CDS-
FITC, 18 & [7] BRI 45 Kot BAE , 76 =5 3R T 3886 097
B 20 min. JA [ E K 100 wL J5 =0 F#OGIRE
15 min, PBS £ )5 A 100 WL B PER , %506 T [ &
15 min, 73 S AILA IFN-y-PE | IL-4-PE 5 {4, # 6 i
H 25 min, PBS VR 5 I A 22 3 VA W, >R FH 3t =
2 ARSI Th \Th2 , 315 Th1/Th2.
1.4.4  ELISA %l f2 7 IFN—y ., TNF—o . IL—4 . IL—12
P CRERF W RS EFKIN 3 mL, 3 000 r/min
250 10 min, B 2 195 & U B TFN-y \ TNF-a
IL-4 (IL-12 K, #:4F 20 B8 2 % ELISA i1 7 & 3
A5
1.5 Sit=EFHiE

B 23 BT R JH SPSS 20.0 G it 8 ik . iR
DAIEC £ AR ifEZE (x 2 s) Fom, HLACH 1 K sl 22
Oy M, PE— 2 B H A LSD— K3 5 809k LUK
B R (%) Fow , LA xR 50 AH SC M 43 B
Pearson 1% 5 2 i Z i & T AE 47 1E (receiver operating
characteristic, ROC) i1 £k . P <0.05 5 22 R H G it 2%

HR

32 miR-145.Th1.Th2.Th1/Th2 L%
R4 UC 4 . CD 41 miR-145 ., Th1 . Th1/Th2 b,
B, a2, ZR AR EE L (P<0.05).
5% BB ZH L #, UC 2H 1 CD 2H miR—145 A ) 36 ik &
FA% (P <0.05) , Th1 . Th1/Th2 F} & (P <0.05) ; 5 UC
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ZH L5, CD 4 miR—145 AH XT 32 3k &8 AKX (P <0.05) ,
Thl . Th1/Th2 J+ & (P <0.05) . 340 Th2 b4, 2 %
Gt E X (P>0.05), WE2,

#2 3HAMIR-145.Th1.Th2, Th1/Th2tkE& (x+s)
% n miR-145 Th1/% Th2/% Th1/Th2
XHHAZH 86 1.02+0.21  0.73+0.25 1.14+045 0.68+0.18
UCZH 43 0.82+023" 2.01+0587 1.19+0.52 1.81+0.527

CDZH 45 0.59+0.16"% 236+ 0.71%% 1.08 +0.38 2.12+0.48"?
F{H
P{H

66.876 195.718 0.656 262.075

0.000 0.000

Q554 P<0.05; @5 UCHL 4%, P<0.05,

0.520 0.000

2.2 3#HmiR-146a-5p Fik/KTFLLER

YR 2 UC 4 . CD 4] miR-146a-5p #R1E [ 4 )2
ik, 2 (1.10+0.15) . (1.31+021) . (127 +
0.18) , & 77 2250 #1 , 2 A G it 2% B L (F =29.778,
P =0.000) ; UC 21 1 CD 41 miR—146a-5p % ik /K F- &
TXTHRA (P <0.05) .
2.3 SAMFEREREFKFEILE

Xt HRZH \UC 4 . CD 40 TNF-o \ IFN-vy . IL—4 | 1L-
127K e, &7 225007, 2 A Gt # X
(P<0.05); UC 01 CD 20 TNF-o . IFN—y . IL—-4 . IL-12
K TRIR 4L (P <0.05) . WL 3.

#3 SHAMBREETFKELLE (xxs)
215 n  TNF-a IFN-y 1L-4 IL-12

YIAZH 86 1431437 9.31+1.38 20.03+253 881+232

UCH#H 43 2997+539 12.13+£2.04 2339+3.62 14.05+2.97

CD#H 45 44.64+£6.84 19.42+3.01 3034+486 15.19+3.39
FAE 489.512 352.712 125.873 96.379
PAE 0.000 0.000 0.000 0.000

2.4 tHXMELE
Pearson #f 3¢ P 43 Hy 45 S L 0H miR-146a-5p .
miR-145 2 ik 5 Th1/Th2 ¥ & Fi A ¢ (r =-0.424
-0.395, 17 P =0.000) .,
2.5 miR-146a-5p.miR-145i2#f UC.CD KIME
miR-146a—5p . miR-145 2 Wi UC ) #h £& T 1 FX
(area under curve, AUC )43 %]/ 0.850(95% CI:0.795,
0.912) F10.794(95% C1:0.729,0.863 ) , U8k 43 591 g
79.5% (95% Cl: 0.718, 0.857) F1 74.4% (95% CI:

0.696, 0.822) , ¢ 5 1 43 511 4 94.3% (95% C1:0.982,
0.896) #1 72.5% (95% CI:0.679, 0.773) . miR-146a—
5p.miR-145 2 Wi CD ) AUC 43 %] 4 0.927 (95% CI
0.875,0.977) F1 0.846 (95%CI: 0.803, 0.902 ) , fH &% 4
43518 92.3%(95% C1:0.875,0.978) F171.9%(95% CI.;
0.668,0.773) , 4 5 14 73 51 24 94.3% (95% C1:0.991,
0.892) F11 90.9% (95% CI:0.945,0.847) . miR-146a—
5p .miR-145 % CD B2 Wik Be 8 o WLIET 1,

1.0 -
0.8 -
# 0.6 pd
E 04 -
0.2 »7 — miR-146a-5p
-7 — miR-145
00 LI : y .
000 025 050 075  1.00
1-Fp 51
uc
1.0 o
0.8 ’
= 06
B 04
02 4 - — miR-146a-5p
_+" — miR-145
00 L ' : .
000 025 050 075 1.00
1455k
o))
El1 miR-146a-5p.miR-145i2H UC.CD & ROC Hi%k
3 itig

IBD J& — Bl 45 5 % & A PR v , B HTOC T IBD
(8 i ML PR e 22, AFL 2 B Ao DR R AIL A 47 48 2L
AR, KA E A RARE KT, IBD &
g RN T T v, OO AR i R s K, 4R IBD
KIRALE & CE K, UC.CD 2 IBD 4 2 Fh A [\ 95
PIRA, HHFRE R UCHEESBREA SR,
A MR YL AT 1 CD )= — Fhr v TR 2 i Y
SORE PP, ELAR & L N B, B T gTiA
S CD H5EH A S A —x LCH, UC.CD B4R
¥1)@ T IBD, {H 2 W & f77E — & X 51, CD 23 Xf /L 3
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Jr , 2 B o AN AL R A AN [R) 35 PR 3 ik 1 40
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Th1 . Th2 & F T 4 Bh 40 A, Th 20 i v LA 43
Y L A7, A TL-12 . IL-2 . IFN—v . TNF-oa 45 , JF— 4
e FEHLAA A0 S S ™ Th2 A 4336 TL-5 1110
1L-4 TL~13 25 11 20 i 5 7, f2 a2F MILAAR AR 0 928 F i
WA R A I Rl R e R IERIE LT,
Th1 Th2 PFEF-r , ZEREHLARIE 5 G2 R mi "™ 95
AR, R P Th , Th2 2 i, i — 2 A 5 58 S
R A ITEE R FL A, X A, UC4H . cD 4
miR-145 235 W 3 A%, Th1 . ThI/Th2 Bl B FH & . 5
UC 4 AH Eb , CD 41 miR-145 IR FEAL, 11 H Th1 .\ Th1/
Th2 B 5 7 5 , 4578 IBD £ (K P4 Th |, Th2 4% 5 v] g
55 IBD &9 K I 1 Jre A7 O, i H. Th1 AT & 23 #F 1BD
R GE—E  RBEPL . Thl Th2 238 i
HE R 19 200 e PR - R4 5 SR . A FSE R, UC
S8 A0 L PR s B S R UC A CD A LY
TNF-o IFN—vy . IL-4 IL-12 7K 0] 5 i TXF R ; 5
UC A0 1L, CD 41 1% TNF-a  IFN—v . IL-4 . IL-12 7K
S B T, S IBD R B B SR N . miR-
146a~5p #F7E [ A JZ H 3k, CD 41 £ iKKF- B B
FXF BRI UC 4 . miR-145 AEAEHE 7] I8 17 Runx3,
{2 3F Th1/Th2 -5 , 2 58 1) & £, AH B
g LB, miR-146a—5p .miR-145 5 5 Th1/Th2 13
2 A5, KB miR-145 REAZ A 15 Th1/Th2 V-4 , 5%
e ¢ S 4 M F - 19 5 1, 2 S IBD i R A VR . A
WF5E 45 B KW, miR—146a—5p .miR—145 X} CD (%12 Wt
BB, A) WL AT VE S IBD B2 Wi g6 #5 o

Pt g M K2R 5 040 R B ) I v nT BB R AL
iE 32t [ 38 5 B 9 miR—-146a-5p 3¢ 35 3K 70 ) i 18 &
i, {H 3K A B[] B P 09 R E IR - 7K SF 2 8 Y miR-
146a-5p V¥ 1471 [P 5 41 7] BB J& miR-146a-5p £ 2
FE M1 B E WA b 35, BB IS S 5 B 90 IR A R
I, T DAAILAA (1 5 9 S B8, miR—146a—5p ik
KPS = . A S R B, miR-146a BE A% 8 ) 4%
TRAF6 . IRAK1, 3 1% TLR4 {5 5 i@ % , 1l TRAF6 .
TLR4 . IRAK1 #B & NF-«B 5 5 18 % 5 59 L I 57 45,
2% 18 B b fEJE T TNF-o  IL—6 , IL-10 , IL—1B %5 48 4iF
KK, i LA miR—-146a 1 AE 18] 35 2 5 40 56 48 4 A
TR 2 A miR—146a—5p X 40 it & 4H 5%
HEAE T8 PR AE D LB 4, P LA A O AR

IBD " A 45 B R 2 2% . A 5T R B, miR-146a
FE 0% 3 o) A RO R B 15 7 A 0 IBD 3 45 i 1 1Y
G BE RN BE BTN RE™ . 53 A WFoE &3, B AR /N B i
) miR-146a fg % XF P9 I8 P 19 G0 B8 it 32 B g = A=
—E R YERPY, [H B miR-146a-5p RE 4% 4 il 5
Wk 2 B A 1 R 25 45 T IRA S W B RE Z R 1 3 v R
SIE /N B3RS , DT 4 TBD £8 3 77 A= i T8 SR X
N, R ¥ B R R R A3 5T 3R W], miR-146a
RENS R4 IBD £ 35 10 i3, DA I 36 4 o 80 dle ot -3
HEH A, bR 58 1 2 W] miR-146a 23 X 7 186 A
—E MR E

WL R, miR-146a & BA $T R0 — 2
miRNA ( 32 % £ 5 miR-146a—-5p . miR-146a-3p) , i%
miRNA B 452 5 11 16 04 15 A e FL A R 15>, A
WF 5T 45 5 2 B IBD £ % miR—-146a-5p 2535 5 i 18
195 1 7 FE R BE A Gk , I LA miR—146a-5p 5 £ 15
BT AT B BT AR YT I AR S RN S
03 R A, LA W 1 2 S, (HR ARG R |, F
W12 Wr— MR F i R 2S04 LA S AR IR A
A AT miR-146a-5p # W, iz 18 2H 2k ) — i L
A it DA JE 2t 58 mT DL RS TR B 7 9 R A0 J o
miR-146a-5p %&ik .

Zg | Arid , IBD H 4 miR-146a—5p . miR—145 fi§
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