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W - EMR

BHMELE RS /D R MFE miR-23a-3p 1 miR-27a-3p KIFKE
KEREIEABHE

RO RFCER (RIUHEZER) HLiE, KL 430060

[H#ZE ] BE - & % miR-23a-3p Fil miR-27a-3p fE it 9% Pk 45 5 & (ulcerative colitis, UC) /B3 He 1Y 335 K 1 mT G i 76 FH AL,
J5iE - ¥ 20 HHEPE C5TBL/6 /N ELEALSY o % BRI B R 41, 41 10 H, BRI/ ECR &8 5% 0 B2 4 B P44 (dextran sulfate
sodium, DSS) HJKMHKFES7d, BFBRME/NE—BERL., #EBEDLBIRIE: 7dE, REDRESMMEEHAL, Wi
i K E I PRI T, qRT-PCR £ W 1fiL 7 o miR-23a-3p il miR-27a-3p [} ds, Western blotting £ Il 1o 4P 4 i 1A 384 il 00 S35 32 1A%
v il B #0i% IR 7 1o (peroxisome proliferator-activated receptor y, coactivator la, PPARGCIA), PH i & & 55 AR B & & A W iR il 2
(PH domain leucine-rich repeat protein phosphatase, PHLPP2) . B #kE40iE 2 &4 (B-cell lymphoma-2, BCL-2), BCL-2 ¥3% X &
(Bcl-2 associated X protein, BAX) . 4ifififaZ C (cytochrome ¢, CYT-C) Tt K& 1 3 35444 (cleaved cysteine-containing aspartate-
specific proteases, cleaved-caspase-3) H Kk, R - DSS B FfE, BIRAU/NRMBURhZEEE, R, B, AR 55
R, dilpKESR, BERRE (3 P<0.05), /AR UC BRI ERT), SXFRA I, BRI /N miR-23a-3p fit miR-27a-3p
FRWE TR (¥ P<0.05), ZHHZ1% PPARGCIA, PHLPP2, BAX, CYT-C fil cleaved-caspase-3 & [ %k B &I (¥ P<0.05),
i BCL-2 &£k B FH AL (P<0.05), £5if - miR-23a-3p Fil miR-27a-3p £ UC /N B 35 H S AR R K T, Al AE @ A3 45 A 4 h
PPARGCIA F1 PHLPP2 ik i, fil &R RERIESAMET:, M5 T UC IERA / KR,

[ R4IA ] Womtkehm 9 BRGS0 WU RNA o S APy B R 558 P 3005 2 A v Sl BhSS RF -1o; PHIRE & @R E L B A
WERRNG 2, RbfkiRTE s dUMUE T
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Expressions and effects of serum miR-23a-3p and miR-27a-3p in mice with ulcerative colitis

CHEN Wei, HAN Zheng, ZOU Yan-li, HUANG Sha-sha, TIAN Xia
Department of Gastroenterology, Tongren Hospital of Wuhan University (Wuhan Third Hospital), Wuhan 430060, China

[Abstract] Objective - To explore the expression levels of miR-23a-3p and miR-27a-3p in the sera of mice with ulcerative colitis (UC) and their potential
action mechanisms. Methods + Twenty C57BL/6 mice were randomly divided into the control group and the model group with 10 mice in each group. The
model group mice were induced orally by water with 5% dextran sulfate sodium (DSS) for 7 d. During the induction period, the general condition, fecal
morphology and occult blood status of the mice were observed. After 7 d, the whole blood and colon tissues of mice were collected, and the colon lengths
and wet weights were measured. The expressions of miR-23a-3p and miR-27a-3p in the sera were detected by qRT-PCR. The expressions of peroxisome
proliferator-activated receptor v, coactivator-la. (PPARGC1A), PH domain leucine-rich repeat protein phosphatase 2 (PHLPP2), B-cell lymphoma-2
(BCL-2), BCL-2 associated X protein (BAX), cytochrome ¢ (CYT-C) and cleaved cysteine-containing aspartate-specific protease (cleaved-caspase-3) were
detected by Western blotting. Results + After DSS induction, the model group mice showed mental depression, weight loss, diarrhea, and bloody stool,
whose colon lengths were shortened and colon wet weights decreased. The UC model was constructed successfully. In the model group, the expressions
of miR-23a-3p and miR-27a-3p in the sera decreased significantly (P<0.05), and the expressions of PPARGC1A, PHLPP2, BAX, CYT-C and cleaved-
caspase-3 in the colon tissues increased significantly (P<0.05), but BCL-2 decreased (P<0.05). Conclusion - The expressions of miR-23a-3p and miR-
27a-3p are low in the sera of UC mice, which may be involved in the occurrence and development of UC by up regulating the expressions of PPARGCIA
and PHLPP?2 in the colons and triggering mitochondrial pathway to induce apoptosis.

[Key words] ulcerative colitis (UC); disease activity index (DAI); miRNA; peroxisome proliferator-activated receptor vy, coactivator-la. (PPARGC1A);
PH domain leucine-rich repeat protein phosphatase 2 (PHLPP2); mitochondrial pathway; cell apoptosis
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Wtk 4 im R (ulcerative colitis, UC) ZE—FlitiE
RIEVER, FERIALWHE N REN: . SRR
RAE, HEREE AR AL Y, R BRI
MRS . Wpizshie R A5, ™ 52N 2B 3 A A 15 5T
B, BB R SHRITE ML 4 T, UC R E N
BALEIEA+ 2 WS, Hiayr B AR Y, 1 bk
YRRAE A NHRERE S B vp ) S BG5OSR
WA RENE B B RE R e+, UC 7™ FE 1) RAE I AT (6 138 b#
(R TER5i 4 R | 77 w1 T o 1 O PR 2 27
BB LR, Wk, T UC dlig bR i dEr L,
T4 ERESRA —EE L, el A% MR UC fiEtk
TRALBRTT 71,

W AEYE BT, TRk UC Bk R, I
PEAT AT, R SBRIE A OGO R, A RIT A
UC WIF7e 4 o s, Foe 7 2681, miRNA 7£ il
RN v B 22 S 2Rk ot RAE VNG 1 PR BhRe H A
HIREETER . fERTHIRFZE A, XL i UC N RERSEFNIE 5
1% %5 1% GEO (gene expression omnibus) & 5 $c¥s, ik
7 35 225 miRNA J O R ATEEAE ], Hrfr miR-23a-
3p il miR-27a-3p "] GE 25 Jl % ik S8 A0 A I 4 3 B A G 2
& v 5 Bh % 7% Al F la (peroxisome proliferator-activated
receptor y coactivator lo,, PPARGCIA) Fl PH & & =&
P %5 K iR EE 2 (PH domain leucine-rich repeat protein
phosphatase 2, PHLPP2) HFREAPHEER (MAKE).
i PPARGCI1A Fil PHLPP2 & 5 2% ki e i 12 A S 4 i oA
o ™, Wik, ABFRLGE T /MR UC #ERHE % miR-
23a-3p 1 miR-27a-3p £ UC /INRLIL {7 H (9 25 Kk R AE
UC rralGERIIE AL,

1 HHS%HE

1.1 2453

20 S SPF £ CSTBL/6 /Ny B =ik K 52 S 08
bl LI A A PRV AT UES 4 SCXK (56) 2017-
0012, 6 ~ 7 Jlik, T RIVEHF A H A A R F
TR Zh it el SPE 2ahi by, SK9a A -V Al iE 524
SYXK (%) 2018-0104, & M:falss 1 i, WFR4M:
B 22 ~ 26 'C, AHAEEE 50% ~ 60%, A T.%ME4E H B
W4 12 h, REWPSLRARIERT & (SRR A6 1
FHOGHLE .

1.2 %85
T ER & 22 ¥4 (dextran sulfate sodium, DSS)., -+ —#4g
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JE R ER 5N (sodium dodecyl sulfate, SDS). P4 H 3 — %
(tetramethylethylenediamine, TEMED) ., it fififig %W [ 3%
Sigma 2y ] FEMF R AN G B B IE T T BRI
AR R R A& A H A TaKaRa 23y &]; SYBR
Green PCR {7 &) F 3 E] KAPA Biosystems 23 w5 J{fa
¥ (polyvinylidene fluoride, PVDF) #:f5Jk . {b2g R ik
#ille B 3 [E Millipore 23 &) 2 I ARG H 5 E Thermo
AFEl; e 2 1 (interleukin 1B, IL-1B). IL-6 K% Jif
J84 34 %F Rl F o (tumor necrosis factor o, TNF-a) ELISA i
fil&, %Pl PPARGCIA, PHLPP2, B jtk 40l 2 &
1 (B-cell lymphoma-2, BCL-2), Bel-2 #832 X &9 (Bcl-2
associated X protein, BAX), #f g 4 & C (cytochrome c,
CYT-C), Hyhl# -3- iz i 58 (glyceraldehyde-3-phosphate
dehydrogenase , GAPDH) $jifk. #UfRidZE{t4wlE (horseradish
peroxidase , HRP) FriCHILLISEDLSR 1gG 0y B s DL 5
AR A PR 2 s e bUERIDE R R A HE 3 95U (cleaved
cysteine-containing aspartate-specific proteases, cleaved-
caspase-3) PRI H SE[E Abcam 23 ],

1.3 9285051k

1.3.1 KU oy oH R MR R RE 4 20 JL CSTBL/G /hEUBERL
5y bt BRI AL, 4541 10 1, ORI/ N H ik
15 HBTERERL IR 5% DSS i ", *IBAIER Kk, HH
I/ DU TR, RSO, AR s, Mg
/NS AT 25 SR P 2158 g w0 I 551 60 A 28505 [ o 5%

Ul, DSS R 7 d 5, Wi/ A, o i, Kk
/ANBSHE I AL SE, FIEECH /NS S, IS AN B AR

b, FFmEEA R, IR (BE), BuemsinT 4%
P EE R, RIS IHHLT —80 CUkFHhIR1F.
1.3.2  /NERBIRIG R AR/ DR SR, R
TEOLA B s o B B 40 L TR N TR B4R 4L (disease
activity index, DAI) "', PF 4y 22, © & PR 1E 5 h
04y, #AE (AFEBFALI TR OB SEME) A1 ~ 247,
BES (wl RE P FHLITHIAN OB 2618 ) A3 ~ 445,
QFAHBRAM IS 0 ~ 143 (FIPEH 04, H[RIEHHBL
AR SR B T 1% ~ 5% A 1 43), BafifitEA 2 ~ 3
4y, PIRIMAE A 4 45, OMBETT FFA 04, HERET
PE<5% K14y, FP>5% H<10% 424, ~FE>10%
H.<15% %34y, TFE>15% 445, DAI= (FEME PR
oy + R + R B TR ) /3, it DAI PR
G e /NS R AR,

1.8.3 AN - ALY MR HHLHAIE S BUh
B E R I, #AT ik, RIS, UIRIEREA
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4 um WY . Jkig g R, R R R TS |,
SRIGHE o BB Y Rl ok, 2 AR Qi &
Smin, LYY 3 min, KEEFEELECEER K, —
B, hERIEE R, TRAE T, RH
Geboes 43 A58 " PGS I SR B2 L,

1.3.4 ELISA #&Mifn#5 A IL-18, TL-6 f TNF-a k°F  #
FH ELISA 37| &8 /N ifi % v IL-18, IL-6 J& TNF-o it
B, SRR e IR G U A i T,

1.3.5 qRT-PCR #& M Ifii {F & miR-23a-3p Fil miR-27a-3p
Fik REBUNRIMTE G RNA, 74 i cDNA, FELL
cDNA Jy 5t it 17 PCR § 3, UL U6 QNS HEFH, RH
2 IR miR-23a-3p, miR-27a-3p ¥ FRAE (1),

# 1 qRT-PCR 5]#)75
Tab 1 Primer sequences for qRT-PCR

Primer Sequence (5'— 3')
. Forward: GGGATCACATTGCCAG
miR-23a-3p
Reverse: AACTGGTGTCGTGGAGTCGGC
. Forward: GGGTTCACAGTGGCTA
miR-27a-3p

Reverse: AACTGGTGTCGTGGAGTCGGC

Forward: CTCGCTTCGGCAGCACATATACT

us Reverse: ACGCTTCACGAATTTGCGTGTC

1.3.6  Western blotting ¥4 ]l PPARGC1A, PHLPP2, BAX,
BCL-2, CYT-C fiI cleaved-caspase-3 % [ #¢ ik RIPA %! fi#
AR/ N IHHS, A EH, EARERE, LA
20 pg B AR R BT T e A R A - SR VR I R BB
HiLpk (sodium dodecylsulphate-polyacrylamide gel electrophoresis,
SDS-PAGE) 4y B, & 1415 % PVDF i, 5% I 50y
BraEdm B M 2h 5, A —Pif B (L PPARGCIA,
PHLPP2. BAX, BCL-2. CYT-C. GAPDH #i {k i B b
1:1 000, #$i cleaved-caspase-3 P {4 F Bk 1:5000), {2&
hEEIFE 1h, WG, AL HRP friciy —Hr (ke
bk 1:20 000), &=l MFE 1 h, DERE, SEinfbaskot
AT E PR, BT 4 A E R i A,
PREURAT AR LA

L4 ZEilEorbr

R Fil SPSS 22.0 # - AT S U o B, 2 R BTRHA
xts Fon, 2 4R FLBCR ARSI AEA 185, P<0.05 R
ESFAGI R

2.1 /pEL DAL BEAS 4007
1£ DSS S, *F A/ NRRE, BAXLIH
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RN HIIER, MBI/ N IR ZE e, R
b, W ERR. BIE. ILEEBAwE Y, WHRIM0E
MG, 2 A/ TR R, SRR PR R R
TEOLEA TRy, R B, 5XHE4 (DAI=0) Lbig,
RUZH DAL P4y (3.84+0.21) SEThE (P=0.000),

2.2 /R ENn N B K bR

DSS )5, /NREFIHK RS R., REmEe, S5x
MAMLL, ZRAAZIEE L (3 P=0.000, WE 1L,
%%2)0

1 MBAE (A) IERA (B) NRMEHALRKE
Fig 1 Lengths of colon tissues in control group (A) and model group (B)

62 X HALH AR ZH 25 i 41 /)N LR R B K RE LB
Tab 2 Comparison of wet weights and lengths of colon tissues between control
group and model group

Control group Model group
Ind
neex (n=10) (n=10) ! r
Wet weight/g 0.65+0.08 0.40+0.05 8.251 0.000
Length/mm 73.05+7.34 43.71+6.29 9.953 0.000

2.3 /DELESNIHE1 S0 PR 5

WL HAN - 4L (H-E) Qe MBI R, BEAIH /N
A5 I 4 4 b B R A0 i ™ B Bl R, g1
PR, R BB R (& 2), Seit 2 HEkmid
Y111y Geboes 4y 454, o HEZ0 2 0.83+£0.31, FAUL
10.53+£2.80, ZRHEASGIHSENL (P=0.004),

2.4 /PRSP TL-18, TL-6 f TNF-0. 4k P bL A%

% B e S W 3, AL/ BRI e IL-1B,
IL-6 . TNF-o i i #9 5 35 71 5, % 5 B AT S 12 35
(¥5 P=0.000),

R (BAERD L 2020, 40(8) (@)
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Control group

Model group

2 NRERFALAREREN (H-ERE, x400)
Fig 2 Histopathological changes of the colons in mice observed (H-E staining, x400)

3 OuH BRI UL S i IL-1B, TL-6 S TNF-0. 7K F o4k
Tab 3 Comparison of levels of IL-1f, IL-6 and TNF-a in mice sera between control
group and model group

Index Control group Model group t P
IL-1B/ (pg - mL™) 48.84+£10.11 185.89+16.96 20.772  0.000
IL-6/(pg - mL™") 39.12+7.52 184.19+27.62 15.204  0.000
TNF-o/ (pg - mL™") 56.77+12.87 273.38+£45.51 13.740  0.000

2.5 /pEUMTE T miR-23a-3p, miR-27a-3p Fik2E 1k

5o B2 LA &5 R LI 3, R A 2H /) B I 77+ miR-
23a-3p f1 miR-27a-3p % ik /K °F ¥ B & B (P=0.001,
P=0.007),

2.6 /PELEEIHALILIH PPARGCIA, PHLPP2 1135464

5ot B 41 b %, 45 A 41 PPARGCIA F1 PHLPP2 1)
EARKIKEHEEE, EREARITEEL (B
P=0.000, [&4),

A
Control group Model group
1.0r
E
PPARGCIA — - 2 0sh
-
g 06)
E
PHLPP2 - g |
% 04
2
2 02F
. =
0

2020, 40 (8)

b
=
.

O Control group
B Model group

_|
_|

Relative expression of miENA
=

03 @
- LW
0 [
miR-23a-3p miR-27a-3p

Note: “ P=0.001, ® P=0.007, compared with the control group.

3 MWRAFMBRA/NRILEF miR-23a-3p, miR-27a-3p FRiXKFHELE
Fig 3 Comparison of the expression levels of miRNA-23a-3p and miRNA-27a-3p in
mice sera between control group and model group

2.7 /DRSS IHA S P LR R D TG R A G A

6 0 7N B 55 1 20 280 v B o R TR 06 B B Rk Uk
F, RN S BALLE, B4 BAX, CYT-C fiI
cleaved-caspase-3 Zik /K 8.3 T, Wi BCL-2 £iAEF
Pt ZERBRAGIFE L (# P=0.000, & S),

=1

O Control group
B Model group

=)

iy

Note: “ P=0.000, compared with the control group.
4 Western blotting #:{ll/NR 455 2H 473 1 PPARGC1A #1 PHLPP2 ZEHRIFRIE

PPARGC1A PHLPP2

Fig 4 Expressions of PPARGC1A and PHLPP2 in mice colons detected by Western blotting
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B

0O Control group
@ [ Model group

i
\ ;
04F
02r
]

Control Model A
group group
1.2F
BAX = — £ Lok
= I
(=
T 08
]2 —— c— =
F 06
=
CVT-C — — =
-
Cleaved- “ ::
caspase=3 =
BAX
GAPDH W —

Note: “ P=0.000, compared with the control group.

BCL-2 CYT-C Cleaved-caspase-3

5 Western blotting #&ill/\fR £5B72H 48 BAX, BCL-2. CYT-C #n cleaved-caspase-3 & HHIFRIX
Fig 5 Expressions of BAX, BCL-2, CYT-C and cleaved-caspase-3 in mice colons detected by Western blotting

DSS 5 UC /NEUEAY, s B4 0E, Bz i T
SeWEMRgE M, RS R ] 5% DSS #£E [ hAkH 7 d
dUC #AY, /NEUHBLAR B R, 5. {8 i SR,
DAL PPy B ETHE, Sl KEas, BEEE, 1R
PO RS o WRE NG e o 22 e RS JEC R, b Rz e 2
YN > WO REIR AL G, &Nl K AF IR ThRE, HRAEYMR
PURAfRI R ER 2% ", MoRhIs 5 e oe bk 32 i UC %
RIEPERMDIRIY T EERIE Z —, AWFFEE R BB/
S lprh LR IEANIRAE, R BLS . BRI EILA,
4 UC JRBEFFIE, RAEAIIR R 1B A RIET A UC JIg
FEIBLRTER VA (% R AE B S, IL-18"Y, 1L-6",
TNF-a'" Z5 fi¢ &% [H 1~ 51 1% i R B, 1 & s &
Uc"”, #l UC /NI i v 4 i IR 1~ 7k~F, IL-1B, IL-6
T TNF-a 7k 2134 5 25 i 6 B2 1E % /B, B UC /b
HLAR N RAE S, SIREE LS R —3,

miRNA J& —Fh NP EGRRD RNA, (EHLARIE 7 A
AR e, Jee 5 05 Tl 4 B | SRR 1E /T, 2
e IRV 5 0 2% 1 T B4 A o> Y. miRNA Gl 5 B bR
mRNA 1 3’ # 1% [X. (untranslated region, UTR) [x &
S5 6 R LR, A mRNA B, AT & 4 R A
R S A R I Zh e Y, R EBFSE ™ R, miRNA #]
Wt S R anie shRg, sZnmin &GRS BERE, DRIk AT
UC 7z 533K 19 miRNA "] {2 2% UC BRIT #2382 Ay W]
fit, miR-23a f£ UC rh iy I 45 15 F ©. A #H 5% SCik 4738 =,
H. miR-23a-3p {£ UC IR iZWr ih B A HEE L, &—Fh
PEAE WIS W AP He 4% ™, {H miR-23a-3p £ UC rf A &
TERFEAN, EAI A, FOER Tl EwE L
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He A G ik H 5 UC #8561 miR-23a-3p 1 miR-27a-3p 7 IE
/NN UC /MBS Hp 2Rk ko, LT Re A R 2 A
PPARGCIA, PHLPP2 {E£5IH8E i ZeikkF, &R0
7 miR-23a-3p Fl miR-27a-3p 7E AL /)N G 175 Rk
YRR AR TR /hEL, T PPARGCIA #il PHLPP2 {£45 1%
MGUh ek BT, AR O A Sk ™ il , miR-23a
F1 miR-27a m] i@ it caspase ik caspase JEIR iR R1E S
i1, H PPARGCIA F11 PHLPP2 # 5 41 fitg £ i fAs O]
Tg e ™, Rk BAHE M miR-23a-3p Fil miR-27a-3p
ARER UC IMERTPRESY, BAEMBhRE T, HEm
HSE R PPARGCIA F PHLPP2 {E£5 Ip# 4R b 355 T
BRI ETER, TS840 LAt BOAmEL
IR e RN, iS5 UC Rttt

BCL-2/BAX f£ £ b {4 i 12 /v 51 caspase i fii 14 I
T kR ZEREM, BCL2 AMMETI&EEH, BAX A
TR 1, BAX BB Lhi M, W AR Shr s
fn, SCBRBGEE M, 53 CYT-C MRk B, ik
caspase-3 JHT- e b ', ABFIEEE R EoR, BALL/NR
£:p4 4 BAX, CYT-C J% cleaved-caspase-3 #1511,
i BCL-2 A T, $&7r UC /NRES I L h Sobifh T
WYL EE, Y8E T & PPARGCIA i1 PHLPP2 %k |
51 & SRR AT B RIS .

£z [ ik, miR-23a-3p 1 miR-27a-3p #£ UC /) K IfiL
HHFRIE IR, ATREFEAC T % PPARGCIA F PHLPP2 It
T, ik S HH L b Zep s SRR T, Bk
WIpEREBERE, MNimZz5 T UC R AEK &, EAHR
FHF LA 5 Z IR A B 56 R EATIRUE, R fE it —
PRI ACAIESS . teAh, ABFFERY UC #AY /N i
miR-23a-3p EIEFE ik, 5 Wu 2 " HF 28 & FL[Y miR-23a

EACIAEER (FERD) . 2020, 40(8) (@)
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