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EZE] B iFMIHFASUN RNA-146a (miR-146a) 2235 5/ BB / FAEE S (UR) G C &,
Fik  FEBENLECT- R 144 2 SD KA MXT IR (N 4 B FARA (S4) K UR 4, 4 4HF5 0 4 AW
(n=12), 73 N AE L KT 1 h # K45 T 220 b A 7K (A 41), 20 pl. miR-146a B 815 + 200 ul A= B 45 K
(B #1). 20 uL. miR—146a B + 200 oL 88 H HOIEE S F] (C 41). 20 ul. miR-146a #IHIF] + 200 oL #87 H
(D Ao 33 il 2 28 miR-146a 1M 75 fOf s R 570, i FHEE P 80 1) B SR 0, T SE 90 A0 S SE 96 5 24 h
00 111 2 TN B8 PR e R T (ALT). HABAE A & -6 (IL-6), B IRAE N T — o (TNF- o ) &4, e 58 - ATl
5% KUV (RT-PCR) K I JH 41 21 miR-146a 3k, H 8t 1 5T 6 2 B i 56 (Western Blot) A5 il JiF2H 48 Toll 432
R 4(TLR4), FHARAEANF 1 SZARAH OGBS 1 (IRAK-1), 1L-6, TNF- o R [133K, 6HE F LT 2L g pt f 47
TH0l. R TRATAH LTRG24 h N A1 S 43¢ ALT ., IL-6, TNF- « 2SI 42 %
FEVLEEAL TG A S AP AN 5. S0 24 h, 55 S AL, UR A Z0F0 D 4AATFZHZ miR-146a 35 B # F %
(miR-146a/U6 snRNA : 0.51 +0.13, 0.22 +0.09 I 1.01 +0.02,%] P<0.01), Ifi¥ ALT. IL-6. TNF- o 754 M T4H
20 TLR4, IRAK-1, IL-6, TNF- o A B & THm (ALT(U/L) : 103.23 £26.64 H 44.16 +18.55, 176.46 +7.26
[t 49.74+6.83; IL-6 (ug/L) : 64.28 +16.19 [t 17.68+7.54, 88.49+3.23 It 15.58+2.38 ; TNF-a (pg/L) :
31.28+2.57 It 5.58+3.35, 59.12+8.74 ¥, 5.27+ 1.37 ; TLR4/GAPDH : 2.43+0.36. 3.23+0.71 ¥ 0.96+0.24;
IRAK-1/GAPDH : 2.34+0.52 . 3.14+0.63 [t 0.76+0.21 ; IL-6/GAPDH : 1.02+0.22, 1.11+0.16 [t 0.98+0.37;
TNF- o /GAPDH : 2.05+0.48 . 2.86 +0.27 £ 0.59+0.16 ; ¥ P<0.01 ), AL UR D AFAEH R B2 (3 P<0.01);
9 3 0 7 M 2H 2 At 451495 10 5 T /R B 2R AT C ZH 4% % miR—146a BE4DUR) 5 I 2H 21 miR-146a ik & T+
& (miR-146a/U6 nsRNA : 1.56+0.31, 2.40+0.53 Lt 1.01+0.02, ¥J P<0.01), Jif 41 4! TLR4. IRAK-1, IL-6.
TNF- o ARk E B3 TR (TLR4/GAPDH : 0.77£0.18,0.65 £ 0.27 [t 0.96 +£0.24, IRAK-1/GAPDH : 0.61 £0.14
0.47+0.20 [t 0.76+0.21, IL-6/GAPDH : 0.80+0.13. 0.54+0.22 ¥, 0.98+0.37, TNF- o /GAPDH : 0.41+0.14,
0.16+0.03 [t 0.59+0.16, 3 P<<0.01), H UL C 4125 & 7 30 5 2235 35 (P<<0.01), 9% B2 7 414140
MO 200, B ZHAN C ZHIMSE ALT. IL-6 & TNF-o St SHER TGI8 L, it @A
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[Abstract] Objective To evaluate the relationship between the expression of microRNA-146a (miR—146a)
in liver tissue and the inflammatory hepatic injury induced by ischemia/reperfusion (I/R) in rats. Methods One
hundred and forty—four Sprague—Dawley (SD) rats were randomly divided into three groups: control (group N), sham
operation (group S) and group I/R. Each group was subdivided into four subgroups (n = 12), and different substances were
respectively injected intravenously to rats in different subgroups at 1 hour before the experiment: 220 ul. physiological
saline (group A), 20 pul. miR—146a mimic + 200 pl. physiological saline (group B), 20 ul. miR—146a mimic + 200 pL
ultrasound microbubble contrast agent (group C) and 20 pl. miR—146a inhibitor + 200 pl. ultrasound microbubble
contrast agent (group D). Before the experiment and after experiment for 24 hours, the plasma concentrations of alanine
aminotransferase (ALT), interleukin-6 (IL—6) and tumor necrosis factor—a (TNF-a) were detected, the reverse
transcription—polymerase chain reaction (RT-PCR) was used to measure the expression of miR-146a in liver tissue, and
Western Blot was applied to detect protein expressions of Toll-like receptor 4 (TLR4), IL—1 receptor associated kinase 1
(IRAK-1), IL-6 and TNF- «, and the pathological hepatic cell injury was observed. Results Before the experiment
and 24 hours after experiment in various subgroups of N and S groups, there were no statistical significant differences in
the plasma concentrations of ALT, IL.-6 and TNF- «, and the expression of miR—146a level and the protein expressions
of TLR4, IRAK-1, IL-6 and TNF-o in liver tissues; the pathological examination also did not show any obvious
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hepatic cell injury. After the experiment for 24 hours: compared to the group S, the liver tissue miR—146a expression
was significantly decreased in the subgroups A and D of group I/R (miR-146a/U6nsRNA: 0.51+0.13, 0.22 £0.09
vs. 1.01 £0.02, both P < 0.01), and the plasma concentrations of ALT, IL-6 and TNF- o and the protein expressions
of TLR4, IRAK-1, IL-6 and TNF-a in liver tissues were significantly increased [ALT (U/L): 103.23 +26.64
vs. 44.16 +18.55, 176.46+7.26 vs. 49.74+6.83, IL-6 (ug/L): 64.28+16.19 vs. 17.68+7.54, 88.49+3.23 vs.
15.58 +2.38; TNF- o (ug/L): 31.28 £2.57 vs. 5.58 £3.35, 59.12+8.74 vs. 527+ 1.37; TLR4/GAPDH: 2.43 +0.36,
3.23+0.71 vs. 0.96+0.24, IRAK-1/GAPDH: 2.34+0.52, 3.14+0.63 vs. 0.76+0.21, IL-6/GAPDH: 1.01+0.22,
1.11 £0.16 vs. 0.98 £0.37, TNF- a/GAPDH: 2.05+0.48, 2.86 =0.27 vs. 0.59%0.16, all P < 0.01], moreover, the
hepatic pathological lesions were obvious; the liver tissue expression of miR—146a was significantly increased after being
transfected with miR—146a mimic in subgroups B and C of group I/R (miR-146a/U6nsRNA: 1.56+0.31, 2.40+0.53
vs. 1.01£0.02, both P < 0.01), especially in group C combined with ultrasound microbubble (P < 0.01). However, the
protein expressions of TLR4, IRAK-1, IL-6 and TNF- a in liver tissues were significantly decreased (TLR4/GAPDH:
0.77+0.18, 0.65+0.27 vs. 0.96+0.24, IRAK-1/GAPDH: 0.61 +£0.14, 0.47+0.20 vs. 0.76 £0.21, IL-6/GAPDH:
0.80£0.13, 0.54+0.22 vs. 0.98£0.37, TNF- o /GAPDH: 0.41£0.14, 0.16+0.03 vs. 0.59 £0.16; all P < 0.01), and
the expressions were more significant in the group C combined with ultrasound microbubbles (P < 0.01), and the hepatic
pathological damage was mild, however, the plasma concentrations of ALT, IL-6 and TNF- « were of no statistical significant

differences. Conclusion Ultrasound microbubble can efficiently transfect miR—146a mimic and inhibitor into the liver
tissue, and miR—146a may negatively regulate the I/R inflammatory liver injury mediated by TLR signaling pathway.
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LG F, miR-146a GEI/L Toll #£3Z {4 (TLR)
TR I —«B (NF—B) {55 5 18 8% 4 4 40
P23 7 pl TR T R SR ) L K
e PR, ARSI S0 i 1 45 48 miR—146a 175 {3
WL FZ ), 32 T P #0 R G, 2% miR-146a
e JFFLH 24 P Y ek Kot TR B3 A
1 #R5HE%E
1.1 LR shy M FERHF « H I MR SD KR,
WE RS B, 1A BT B 220 ~ 250 g, T T W7 11K 2% [ 2
SCEG Ry, WA RS IE S« SCXK () 2016-0037
BT REAERE, T(22+2) C.12h H K /B
WA IR JE (55+5) % 1 8h¥) i % . TRIzol
T € [ Invitrogen 24 F), K% 5% - B A Wi 4% [ 0
(RT-PCR) it 5] & W F 3£ [E Promega 2\ w], i i
X—-100 (TritonX—100) 25 [ 24 i %% W T 55 [# Sigma

o EL WEBUR B 4 3R -1 32 A SC I 1
(IRAK-1). F14AMIA 2 -6(11.-6), IEIRIEA T -
(TNF-« ), TLR4 . 3— B /2 T il /2% i = % (GADPH)
By R S GS F AR IC R R B LR TG biik
) F 3¢ [&] Santa Cruz Biotechnology 2% H] , K B IL-6
it 55 4 93 W% B3t 36 (ELISA) 3% 57 & 0 T %= K
Stress Gen Biotechnologies ONE] L, KEL TNF- o ELISA
TR G0 T S A TR AT BRA R G F 4
), AT RFI W T4 T A8 T8 (B AR
Fl. U6 /IMZ RNA (snRNA), K Fl miR-146a #4515
KAWRGAE T MM AR DR A R A A
1.2 (il - BUS iR 4E | 32, R e A R T
B3 AR /N P A T S P A= B R 7K 5 mL, FH R
EEHRTH R T EERG, SEARBE ERY
2.5 um, PRI 2R 300 X 10771,
1.3 Zhi ol oAb & - He LB R 0K 144 2
SD KA AT AL (N 41) B FAR4L (S 4) & UR
LB N 4 DA (n=12), 535 FL5GHT 1 h
FIKZ T 220 pl AEFER /K (A 41), 20 pl miR-146a
B + 200 pl AEFEERK (B 41). 20 pl miR-146a
FE L) + 200 wl 8 7 I 1 52 77 (C 4. 20 pl
miR—146a HIF] + 200 plL #8757 (D 4),
VR 41 HH 2.5% % EU 2241 s 1 SRR IR B
FEIE, BELOT I ok i2E A HE JUE 265 — Yk 43 SCAY S8 o , 1
W2 70% FFREBRI, 45 min PR EHET: . S 4L RRHE
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BT 30 min FEFRIKIE A BER K R IFIR . 4541k
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MyLah30, LAS32E @A 2 Wik I8 g,
AR 2.50 MHz, HLAKEE 2 (M1) 1.01 ) 28 Bz 4 B8
BBAL 15 min, J7¥E - SR MHE SRS, R HULEE
AR AR, PRIE AT T2 2152 B 7 Dl G TR
ARG BYAL E TR A S AR B AR U,
LIPS P e I I8 5 e 52 S 6 sh A F ) S5 A B
B2 (RIS £ 2016003 ).
1.4 R8RS K A4 TR M LR 24 h
SHIAREE 6 HR R, WA T i ki S 28 H .
141 L1200 WA 2L 4% W K |
[, 5 A W, A 1AW, 9K R - L
(HE) Je e, S658 T XS T2 240 a5 4 15 100 o
1.4.2  JFEhHEME « F TMS-1024 4 [ shA4: AL
N1 25 PR 22 R e 2 g (ALT) 7KF-
1.4.3 I3 IL-6. TNF- o & 50U 5 « % ELISA izt
F & VLA AL BRERATE , T 450 nm ALK G R
(AE, 435I IL-6 . TNF- o PRl 4s , Il
P B REAR IL-6, TNF- o 5,
144 42 miR-146a kM %E « FF4 21503
TRIzol #li# RNA, 1T %5k, 519F 5 A T A
YT (R ARAFSG M. 20 oL RIER. )
WA 95 °C 10 min, 95 °C 155,60 °C 60 s, 40 M4
HAPEFR, EHL U6 snRNA SN2, F Tanon Gis 2.0
BAEAYHT miR-146a/U6 snRNA PR BE(E LB
1.4.5  # H 5 505 B i 55 (Western Blot) i il
JF LGV ik - B I SVA 3 B0 e Ui iE,
UK R £ 2% vh il (PBS) 06 3 Wk, B0 37 HIB M,
10% + ZBe R IR EN — S NI I e el FLTK (SDS—
PAGE), B E AR e I I, & 5 5% IR 413
() Tris—HCI 28 W1 (TBS) 37 CHFE 1 h 5 5 s g
5% Wi B 25 15 TBS ¥, A L £ 41 K B TNF- o

(1:2000), IRAK-1(1:2000), IL-6(1:2000),
TLR4(1:2000), GADPH (1:3000) 5. 57 [ it 14,
37 CWE 2 h, 1% AR5 TBS %R, 4370
At A ALY AR IC B9 BT IL F TG (1:2000) = il
WHME Lh,ER €% B3 A . Tanon Gis 2.0
AF2E B 7 TLR4, 1L-6, IRAK-1, TNF-a 5
GADPH (1 JK BEAE FUAH

1.5 Siibsf )5 i fdi ] SPSS 13.0 48 -4k 1F 43 Br
Bl A5 G IE A A T B DA R + bR
(% +s) Fm, 4 NAS R[] 55 22 A 3408 bR FH A
25 2204, 28 N A [ s ) o5 240 800 4 Hb A%
q K5 5 WL [R]— B[] LU ¢ K56, 7 25 AN S5
FHERL ¢ K656, P<0.05 NESAGHFE L,

2 & B

2.1 i ALT, IL-6, TNF- o« &5 (55 1) : 52 R
B ALT, IL-6 Al TNF- o &8 A2 R
Giilm (¥ P>0.05), 53T, LK )5
24 h, N 201 S 4l ALT, 1L-6 F1 TNF- o &8
TCREAL, UR A 4481 D 240 ALT, IL-6 Fl TNF- «
SRR E TR, LD AT EE B (B P<
0.01), 17 I/R B 201 C 41U &84k (¥ P>0.05),
22 HAMFAZUREUCE (F 1) ST AL
FeSEm Jm N ZH S 4H AT /R C 2H oK DL A i i 2 443
i, T 40 M 22 HES 1 % IS AL . e, AT
YA TC AR  IRBE, Jey i n] L/ a rp ok 4
SCISJE UR A 4R D PRI R &5 2L, K
DN RO = i e 7 T NG 7
AT DL YR AR B 21 20 R AN f AR 5 VR B AL 440 Bt A2 4
BCUR A 41 D 4100 s A R B A IE R
20t 2 YRR AR PR 5 BE i, 2 O 52 P AT DL 4T 4 it
TABURI AR T A

*1 BFRUENS miR-146a EFE 3T UR FFi{5 KR M2Z ALT. IL-6 1 TNF-a S=2RI%ME (x £5)

e %@fﬁ — ALT( U/l]; ) _ 116 (ug/L) %TNF— a (pg/L)
~ SR SEG S 24 h SR SEG R 24 h SEG R SEG R 24 h
N4 A4 6 43.85+6.48 4547+ 8.17 13.83+6.42 1436+ 5.34 5.08+1.52 4.67+1.36
B#H 6 44.62+5.71 4543+ 6.53 14.21+5.53 13.73+ 5.27 4.63+2.08 4024125
c4l 6 45.06+7.18 46.43+ 9.55 15.06+4.85 1447+ 627 4.16+1.63 4.57+1.38
D4 6 4539+6.37 46.43+ 8.53 14.27+4.92 13.85+ 7.34 3.97+0.85 4.16+1.02
S4l A4l 6 45.08 +4.41 44.16+18.55 1536 +6.96 17.68+ 7.54 4.76+2.04 5.58+3.35
B#H 6 47.06+7.12 4943+ 8.46 15.24+5.17 16.63+ 6.82 4.61+1.59 5.16+5.46
c4l 6 46.43 +6.09 4837+ 625 14.98 +7.26 1644+ 5.54 436+2.01 5.51+2.52
D4 6 47.26+7.24 49.74+ 6.83 14.25+6.36 1558+ 2.38 4.45+1.06 527+137
R4l A4l 6 46.28+5.64  103.23+26.64° 14.37+5.06 64.28+16.192 5.01+1.24 31.28+2.57°
B4 6 45.81+4.38 5263+ 5.74° 13.63+4.52 1437+ 3.62° 4.46+1.31 4.73+0.29"
cdl 6 43.73+4.72 5026+ 3.45° 14.73+5.63 15.06+ 2.84P 4.76+1.38 528+1.43P
D4 6 45.67+6.05 17646+ 7.26% 15.06 +4.31 88.49+ 3237 5.08+2.23 59.12+8.74 %

TE 5 NGRS I A S, 2P <0.01 5 5 R A 4 1S, PP<0.01 ;5 R B 40 VR C 4014, °P<<0.01
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N SH.
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ikl
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I/R C 40257 20 ul miR—146a fPIF] + 200 wl 7 ok 55
I/R D 41457 20 ul miR—146a FifI5] + 200 L 875 GO s 55 5
5N 4IRS 41145, *P<0.01 ; 55 UR A 411 D 411445, "P<0.01

2 HBAKREIGT 24 h FFAZ miR-146a ik

24 42U TLRA {5538 B A5 5 70 TRk (K 35
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IL-6, IRAK-1, TNF- o FiEEH S4B ET &, H
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FC A IR N S UM N, HCHKBAT
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IL-6 TLR4
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*®2 BEMENS miR-146a EE VR /524 h
RERAFELR TLR4 ESEBRIES S FRIEMHM (x =5)

A5 ZhE(H)  TLR4/GAPDH IL-6/GAPDH
sS4 6 0.96+0.24 0.98 +0.37
RA 4 6 2.43+0.36° 1.02+0.222
IR B 41 6 0.77+0.18 " 0.80+0.13 "
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F#, ©P<0.01; 5 IR C 411LE, P<0.01
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ik — 25 B IF miR-146a 76 UR i th e 75
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A miR-146a B (7] 157 miR-146a Fik ) s 417
il 58] CRT A miR-146a 235) & B, 7% % miR-146a
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