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MicroRNA-146a 33 2 4 i& IR 2 % PR bR /8 2 Fg
Y8 58 K FE T RIS Nim B EL AL I 5

EEA, BESF, THF, IR, ERXF
(RemARER BHUAR, <# <% 237005)

HE . B 3Kt microRNA—146a( miR —146a ) 57 2 A MAE £ AR AR 4L 40 JO38 70 R B T8 %500, FEo T
FEH, ik ARINEF IR AWML E MPC—83 @ it & MEMAR X MPC—83 i 4 1A L3t 18 28
(mimics—NC 28 ) . it &% miR—146a 28 (miR —146a—mimics 28 ) , 5% VA RZE-F4 326 MPC—83 40 it 4 = & &
MRLA(NG ), R S0 38 8T 2 B AHr4E R A &-20 MPC—83 28 i miR — 1462, MTT Al 2m Mg 78 H L.,
R AR fa LR T OL, BRI R R MR B AR ) AR R SL B F—a( TNF—a ) . B @& 6(1L—6) ,
Western blotting ¥ 3% 74 4w f 4% 40 J& (PCNA ), Bel—2 48X X & & (Bax) \B#H & a8 2(Bcl-2) . # i X B
F—kB p65(NF-kB p65) &@ i kik, &R SHRRREAPERNE TR, ’RAHFEE, 5NGU., mimics—
NC 284, miR—146a—mimics 2128 JL 8 =%, TNF—a. IL—6, Bax#» NF—kB p65%& @At & ik FHEAK(P <
0.05), @fefE &%, PCNAFBl-2& @£k FI& (P <0.05), &i TR E miRNA-146a 7T H#pH] LMK
B XK MPC—83 2nfeL B = I ek fm dg 58, AR 7T kil a3 ph) NF—xB i@ 587510k 5230,
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The effects and mechanisms of microRNA-146a in the proliferation
and apoptosis of pancreatic acinar cells*

Bao-you Wang, Hong-nian Pan, Xiu-Zhong Wang, Feng Wang, Fa-yong Wang
(Department of gastroenterology, Lu'an People's Hospital, Lu'an, Anhui, 237005, China)

Abstract: Objective To investigate the effects of microRNA-146a (miR-146a) on the proliferation and
apoptosis of pancreatic acinar cells in acute pancreatitis, and to analyze the related mechanisms. Methods MPC-83
cells were induced as acute pancreatitis models and cultured in vitro, and were divided into negative control group
(mimics-NC group) and over-expression miR-146a-mimics group (miR-146a-mimics group). The uninduced MPC-
83 cells were set as the blank control group (NG group). The level of miR-146a in MPC-83 cells was detected by
quantitative real-time polymerase chain reaction (QRT-PCR). The cell proliferation was detected by MTT assay,
while the cell apoptosis was detected by flow cytometry. Enzyme-linked immunosorbent assay (ELISA) was used to
detect the levels of tumor necrosis factor-alpha (TNF- o) and interleukin-6 (IL-6). The protein expressions of
proliferating cell nuclear antigen (PCNA), B-cell lymphoma-2 (Bcl-2), Bcl-2-associated X protein (Bax), and nuclear
factor kappa B (NF-«B) p65 were detected via Western blotting. Results Acute pancreatitis cell models were
established successfully. After transfection, the cell apoptosis rate, the levels of TNF-ao and IL-6, and the protein

expressions of Bax and NF-kB p65 in the miR-146a-mimics group were lower than those in the NG group and the
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mimics-NC group (P < 0.05). In contrast, the cell viability and the relative protein expressions of PCNA and Bcl-2

were increased in the miR-146a-mimics group compared with those in the NG group and the mimics-NC group (P <

0.05). Conclusions Overexpression of miR-146a inhibits the apoptosis of acute pancreatitis MPC-83 cells but

promotes their proliferation, possibly by suppressing the activation of NF-kB pathway.

Keywords: acute pancreatitis; pancreatic acinar cells; microRNA-146a; NF-«B pathway; proliferation; apop-

tosis

S R R AR A DA R Jmy S I i I Sy 3 R
TEM2aBEZ —, BARKE . 2RI AR IR
FE AR AMPRR], R TR A
PR R A A . SR OCHEN, DR R T 2tk
Ji 5 7 B AR )36 T O AR A A8CH ) e A A v 4 i 0
T8 W I PR BF ST 45 . MicroRNA (miRNAs ) Jg&—
PR IR AE g5 /7 7 RNA, S 54000 5E .
T 45 4 P 3 FEP'. MicroRNA-146a (miR-146a) &
miRNAs % — G, KSR s, Atk diE
JiE R 4% 8 A1 JE Il miR—146a 7K S i A% 48 B i
MR E, HrwiiRE5HEHEEEA L.
H 1T A7 ¢ miR-146a XT 2P [ A 4 156 i J v 44 i i
AW R AR DL GE L DY AR B 5 R ) miR-
146a %F 20 PE B B 4% Tk B B el 40 B T iy 2 e, O
SrHTAH AL, LA O i PR 42 ey 2 Pk TR AR R IR T
RCR AR AL — o BB LA

1 HESH®

2 B SRR

SRR R B 760 40 S 2R MPC—83 4l i kI 1 b 5T
AR A B ARAT R A

1.2 EFERFRLF

121 &K A 4 IS (fetal bovine serum,
FBS) . RPMI-1640 1732 (20 AL W RH A BR
oNAEl), TRHEEZR (4> 98%, Mg 1 mg, [igfHE
EAYREARLE ), IR T - o (lumor
Fio4al s /v R 6
(Interleukin-6, T1.-6) [ B¢ 10 25 W B i 46 (enzyme
linked immunosorbent assay, ELISA) {7 & ( i)
BiAYRI AR A ), Lipofectamine™ 2000 ( _I- ¥
EEEAE YR E AR A ), miR—146a—mimics—NC .
miR-146a-mimics J7 41| fH 5 il A B0 BHE AR A
PR R A L, T & (B £ A
BEEATBR 2 A ), S bt W8S E 40 R s

1.1

necrosis factor— o, TNF- a) .

(proliferating cell nuclear antigen, PCNA) . Bcl-2 A2
X % I (Bel-2 associated X protein, Bax) . B R L 2 1
& 2 (B cell lymphoma 2, Bel-2) . # %% 3¢ A+ - kB
p65 (nuclear factor— kB p65, NF-xB p65) M N2 H il
M -3- B MR i = B (glyceraldehyde—3—phosphate
dehydrogenase, GAPDH ) — 4t . HRP #7ict #Y L = HT £t
ZH RPEER AR A R AR o

1.2.1 FEAE BEFR AL (€ FE Thermo Fisher 23
A, B R4 (H AR Sanyo 28 A ), 9 2 41 g4 (€ [F I
v RIRREABRA )

1.3 MPC-834HAEiE7 K MR AR R B i 2
131 @wfesEdc O MPC-83 4Gt o, T
T 10% K% FBS 100 u/mL 5 # K \BE R % 100 pg/mL
(1) RPMI 1640 5535, 37°C. 5% Ak IRAE
iR, B2~ 3 KA 1R CERHRAE) , BRUGER.
132 B MURRBEA e My BIRLE ST AT 1 RHL
X EUA: 1 ) MPC-83 4 i 2 2.5 x 10° 4>/ 4L 11 %5 E
PePh T 24 FLML, $53% 24 h 5 HI 100 nmol/L i ik 2
Woh, AkEkisR12h, AR IS W . SR H ELISA
Rl TNF-a, TL-6 7K F- o ABFT 7, W3R A
Ff) MPC-83 2 Jitl TNF-cu . 1L—6 7K - i T oK 22 Wi
F AL MPC-83 il (P <0.05) , W] bk B iR 4
BV RIS, T TR S S

1.4 Fik

141 ek B s BN ek 2% Ak B 1 40 i 4
2.5 x 10" /AL BN T 24 fLMR, WEFR24 h /R B
L TC FBS I RE IR, BEALS W2 . OB HE X R
(mimics-NC 4 ) : >Rk FJ Lipofectamine ™2000 ¥
mimics-NC J¥ 51 % Yt & MPC-83 4l il ; @i &b
miR-146a 41 (miR-146a-mimics 41 ) * H
Lipofectamine ™2000 % miR—146a—mimics J7 51 75 v &
MPC—83 il o LA 25 ek 3% Ak 2 1% 40 0 S 25 11 %
A (NGHL) . ARSI IR ML 48 h, L3 440 i
IAOOLRIE . HHBENE L, HE 3.

142 ST FRAEBHE R (quantitative real—
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time polymerase chain reaction, qRT—PCR ) # | 4m fiel
miR—146a 89 F ik 43 5l 4 B 3 2 MPC-83 4ff fifg &
RNA JFMAR FE , DL RNA SR 58 5% 5% o eDNA, i
1T qRT-PCR JZ ¥ o W /A& & 20 pL: ULtra SYBR
mixture 10 wL. #E4HZ cDNA 2.0 wL. 1F 10 5] ¥ %
20 pL. EET4ibK 4.0 pnL, W 1. 95°C T
A 15 s, 60°CANE 60 s, 40 NP H5 A i
2. 60°C. 95°C, H1SFHTHR 03C. LLU6 KN
%, R 27 miR-146a H X R IA & . RT-
PCR 5| ¥ M 11 3 2805 B R AT R |l it IF &
B, BTSN,

%1 qRT-PCR3I¥F%!
FEH EILY/ES
Gt/

K S /bp
1EA] : 5'-TGGAGTTGGGGGTTTCTGTA-3'

miR-146a 147
JZ1a: 5'-TTCAGTGCACAGGTTCAAGC-3'
1EJA] . 5'-GTCAACGGATTTGGTCTGTATT=3'

U6 680
K Ja] . 5'-AGTCTTCTGGGTGGCAGTGAT-3"

1.43  MTT x&namieygss B3 24 MPC-83 4f fif

i it 9 Ak IS H 2.5 x 10 S /4L 19 9% B B R & 24 1L
B, BEFLINA 20 WL BBV EE R 5 mg/mL (19 MTT i
A, BEFE2hEF EE, A 150 pL DMSO, #i7,
FH Bt Br AR DU 490 nm Ab 4% £L 28 M ' %% & (optical
density, OD) A, 1353 40 i 3% 58 410 ) < . 40 I A7 7%
F (%) =554 OD {H/NG 21 OD {H x 100% ., 44 &
2 3.

144  AXmpesten e = B3 4 MPC-83
A, 218 Annexin V=FITC/PT 40 ifd 8 7= 3251 &,
O 4 1 x 104 /mL B A LA 100 wL, A5 wL
Annexin V/PITC+10 wL PI(20 wg/mL), JRA], &G
5 F 30 min, SRAITEA LMK H T2, RAE
23,

1.45  ELISA # ] 28 . TNF—a IL—6 K F W4
SN VI, SR P ELISA A6 I 4% 41 40 ity TNF-a
IL-6 7K, ™k 4% BEOGR) & 106 B 15 R 7 #80E «

1.4.6  Western blotting # ] PCNA , Bax,Bcl—2,NF—
KB p65 % & 8 £k W3 4 MPC-83 4 fits, fin A%
fif W B4 30 min, ESOH LVEW, MUK . BRAE,
5% NG 4 Wy £ P4 3 hy, in A et B PCNA | Bax
Bel-2, NF-xB p65 & P92 GAPDH 1E i — 47T (1:500

W ®E), 4CHEe, B HRP #5120 1L 2F 3T % —Hi
(1:1000F B HE 1h, W, W%, HEEAM
Xf Fik it
1.5 SitFEFHiE

B 43 M1 SR JH SPSS 22.0 itk ik . 3 R
DIFEL = b2 (x £ s) Ron, HOBSHIDT 20007, #F
— W HL A SNK—q K2 56 . P <0.05 N 22 5344 4

R

2 #R
2.1 YHREEEERILER

NG 4H . mimics—NC ZH . miR—-146a—mimics 21 miR—
146a FH X 15 5 4 ) (1.00 £ 0.15) . (0.99 £ 0.16) |
(1.87£0.25) , & 00, ZRAFKITFEL(F=
408.873, P =0.000) . 5 mimics—-NC 2H [t # , miR-
146a—mimics 21 miR-146a # ¥} % ik & F+ & (P <
0.05) . mimics—NC 21 . miR-146a-mimics 2 7] W% 5
SO0, RV R . WK 1,

mimics—NC 21

miR—146a—mimics 24

B pEFERR  (x400)

2.2 FIAMAMIEEER L

NG 2 . mimics—=NC £ , miR-146a—mimics ZH #fi Jiil
FEH 255 5124 (100.00 £0.00) % . (99.96 +0.06) % .
(128.69 £8.97)% , & )5 224510, EF A Gt X
(F =499.735, P =0.000) . 5 NG 41 . mimics-NC 4 [t
A%, miR-146a—mimics 41 40 J 736 R+ 55 (P <0.05) .
2.3 HEMMATIERLE

NG #H . mimics—NCZH . miR—146a—mimics ZH ZH il
JHT 53900 (39.11 + 5.86)%.(41.01 + 6.01)%.(18.76 +

.16 -
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LA, 5 MicroRNA—146a % S VLIRS AR IR0 MG S8 R T s ma BOHALIRI AT

2.82)% , 45 50T, 258 Git2E 5 L (F =407.634,
P=0.000), SNG4 . mimics—NCZH [t.%, miR-146a-

mimics ZH 40 A TR R (P <0.05) . WLIE 2,

1073 10
10°3 10
10 = 10°
10'y 104
100 . |ll.ll| T LI BLURLLLL IR LLLL 100 e
10" 10 100 10°  10* 10 10'

Annexin V-FITC/PI

NG

10?

Annexin V=-FITC/PI

mimics—NC ZH

10* %

10°

1

v 102.g .J-','.

10' 1=':":

10° i
10° 10’

&

10* 107 10° 10*

10°

Annexin V-FITC/PI

miR-146a—mimics 21

2 HAMMERHEmE

2.4 BAMATNF-o.lL-67KTELLE

NG 41 . mimics—NC 2l , miR-146a—mimics 2 4fl fiil
TNF-a  IL-6 7KV HAL, 4807 22500, 22 5 A Ge it
S (F =423.477 F1 391.410, % P =0.000) . 5 NG
4 | mimics-NC 41 It # , miR-146a—mimics 41 4 ifg
TNF-o IL-6 7KV F#EAR (P <0.05) . W32,
2.5 KALMAH PCNA,Bax,Bcl-2,NF-kB p65 &
BAtEXRIEEE

NG 4 . mimics—NC 2l , miR-146a-mimics 2 4fl fiil

R2 BAMITNF-o L-67KFLLE (ng/L,x+s)
kil TNF-a 1L-6
NGH# 319.63 + 46.53 230.77 + 35.06
mimics—NC £ 316.87 + 45.66 227.89 +34.05
miR-146a-mimics 41 207.32 +31.09° 98.69 + 15.89°
FIY 423.477 391.410
P 0.000 0.00

;75 NGZH .mimies—-NC 41 4%, P<0.05,

PCNA | Bax ., Bel-2 . NF-«kB p65 & [ # 4 % ik £ X
B, ERA 5 EE L(F =345.536 ,352.413 ,322.885
F1342.213, ¥ P=0.000) . 5 NG 4 . mimics-NC 4 [,
B, miR-146a—mimics ZH 4 i PCNA | Bel-2 2 1 AH Xt
Fk BT (P <0.05) , Bax \NF-kB p65 & 14 % 3
KL (P<0.05). WK 3FI#E3.

miR-146a-
mimics—NC 2]  mimics 21

NG 41

PCNA 36 kD

Bax 7 kD

Bel-2 26 kD

NF—«B p65 65 kD

GAPDH 146 kD

E3 &HMAPCNA.Bcl-2.Bax.NF-«B p65 & Al &k

®3 KAYMAPCNA.Bcl-2.Bax,NF-«B p65 E RN RIZELLE (x+5)
2051 PCNA Bax Bel-2 NF-kB p65
NG 21 0.80 +0.12 0.96 +0.14 0.73 +0.11 1.22+0.19
mimics—NC £ 0.77 +0.12 0.98 +0.15 0.75 +0.12 1.25+0.19
miR-146a—mimics 4] 1.26 +0.19" 0.36 0.05" 1.15+0.18" 0.60  0.09°
FH 345.536 352413 322.885 342213
P 0.000 0.000 0.000 0.000

7 5 NG 4 .mimics-NC 4 4%, P<0.05.
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UM TR R — PR DL fE R A i 1Y) SRE T
PRI, LR BB AT AR T KO- 4R e 2 AR T
e R IR IR IT 7 A DAR 5 R IR 9T o
WARRNE, SRR RS AT, B
T WA T R AR DL R S PR R R IR T AL
RArEZE,

HWFEH£W, TNF-« o] ffifE R HF 1L-6 &
LAV, 304 B RE RN X 2 245 B ) fig A5
ZEAE, HOZ SRR R kAR B BRI R
RAEMM T, BEAIFoE R, WEER AT
Bk T AR A A R R AR L iR 0L N IR B B R R K
RBLH, B, ARG R R E R 5 AR
Ji 76 MPC—83 4t Jifd i oMk e i A A Y, 25 R UK,
22T Wk 5 S 1 MPC-83 41 /il TNF-o . 1L-6 /K - i
EETAREMERASOMM, Ui 2ERIR R
20 R 7R S ST B )

miRNAs & 1 19 ~ 23 /%17 2 41 B 1) st /N4y
T RNA, BEGEHEMILHEMRE, S5 %R .
AN BEsE . TS AR, miR-146a 23 FAESL R
55 9 5E A C 1 miRNAs % — bt . REAEWF ST 4iA
P06 miR-146a 2% 35 0] 8 HF 48 5 N, 32 1 42 /)N
BRI ORI &4 . RIEY. SAMRER,
I3 miR-146a 7K V- 55 35 5 5 G 28 90T M 2K
KB HE ST R A . KW, AL R E
7N, AMJE I miR-146a 57 H LR A S 5 2 PRI R
KA R, HETLOEAL B - EREY, &
A FE R, R R T A0 3 A R T e A
PEBRERR R KA . RBHLE Z " HEiAH L
miR—146a X 2 M A 4% JBE i Je 76 240 e 26 ) 2245 ok
(RS TR v N 95 4 o PCNA 2 4 38 BRCIR A8 1 AN 4
Fro Bel-2. BaxjE NI FEMIT . MR JH T I
RS ABIF 58 % 3 5% Y MPC-83 40 i Jm , 4521 W
A, 5 NG . mimics-NC 4 H %, miR-146a-
mimics ZH 4 O AF 16 R T 5, TR . Bax 25 AR X
Foikm B E PR, PCNA .| Bel-2 & X KA w2
ZTh e, Ui 98 miR-146a 2% 3k 7] GE A0 i 7 ik %
VS0 20 Pk JE R 6 MPC—83 4T Y8 T, - i3k 40 g
W45

NF-kB J&—Fp S E 7% sk 7, E 2 L) p50/p65
ZRARIE 5 A & 1 (inhibitor kappa, I-xB) JE

B AR, A7 T IE R UM o 78 40 8 7 1 o
W, AR pS0/p6s AR 5 1-kB &AL iR BT 7%
UM AZ T, B E 2 R RPEA T (TNF-a.
1L-6 55 ) HYFE sk, AR K at RAE ML (bt 28
MI5E) R, SEAIMEBI". TKESIEIHE T 45
SRWY, i NF-w B/ B {5 5 #1051k A] X 2 e
RS T4 R AR E T o BRI TR 45 R R
B, 2 323K miR-146a nl 38 i 9 ) NF-« B {5 5 18 %
TG Ak, A T TR S A R AR G SR A RE F A0 o AR
FE4E R R, 5 NG 4 . mimies—-NC 2 %, miR-
146a—mimics 41 NF-«B p65 5 [ # %f % i5 & , TNF-
o, IL-6 KF- i 2 FEAR, 5 REAE &AM s h Rk
P — 2, UL 33K miR-146a ] g8 i #1176l
NF- B 38 #3154k, AT 00 6] 2 e T it 4% ke e e ot
211 R/

g FArdR, b miR-146a 2 35 n] 41006 2%
% 4% T Bt B 76 4 B 0 T 0TS S A B kG e, LR
AT FE 3 1 10 ) NF-w B 3l 06 LR S8 . AR 5T N
PR 200 IR AR B B A W3R T AR A ORI Stk
JER MR A B AL 1R Y 2 5 4R B
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