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WE: BH HFITHH/PRNA (microRNA, miR) -140%k 2%}/ i AEPORS P Hg 5 P A% (non-alcoholic
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1404 ALK HY s BRI B ISR . AERAE T4, miR- 14040 24 45 H A 1 1 ¥ mimics inhibitor ik, +f
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RN Th, B S B ST 10%K A5 (0.3 ml/100 g) R, Besh KB, [FECE A,
JHEAR DT ARGy . RAERBCIEANGp . IREEAR ARG S AR RS M R 7 PRI 2% 3 EE A4 (non-alcoholic
steatohepatitis activity score, NAS) . K FHBEI 28 W BE VR Al /) B AL ZUR T & R R A R i 76 Bl
(aspartate aminotransferase, AST) . WRAERZ L4 (Alanine aminotransferase, ALT) . JJRIL
BEAFa (tumour necrosis factor-a, TNF-a) X 4/ %-6 (interleukin-6, IL-6) 7K. KFHSCH} %
e B R AU B (real-time fluorescent quantitative reverse transcription polymerase chain
reaction, qRT-PCR) i/ fi ATF2H4{miR-140. #%[X-F«B (nuclear factor kappa-B, NF-xB) K Tollf¥
Z4k-4 (Toll-like receptord, TLR-4) mRNAMHX FiE =, KA BZEHRNFFAMNF-«BFTLR4E
R S5 XA . B RimiR- 14041 4/ ST ZH IR A2 AR 20 [ (0.00 + 0.00) Zpvs (3.12 +
0.23) J3vs (4.80£0.16) %3] RAEIRIEHEAISM (0.52+£0.21) Zpvs (2.95+0.24) Frvs (4.13£0.28)
1. RERFEZFI ] (0.00 £ 0.00) Frvs (1.98 £ 0.26) 43vs (2.65 = 0.20) 3] NASF4[ (0.48 =
0.32) 4rvs (7.29 £0.34) 43vs (9.41 £0.51) 4r]. AST[ (4324 +6.89) U/L vs (83.21 +10.98) U/L vs
(129.36 + 11.14) U/L]. ALT[ (60.21 +12.36) U/L vs (83.21+10.98) U/Lvs (13536 +9.34) U/L]. TNF-a
[ (145.77 £ 6.46) pg/L vs (267.86 = 6.98) pg/L vs (439.45 +6.98) pg/L]. IL-6 [ (47.13 £15.95) pg/L vs
(187.66 £ 9.47) pg/L vs (334.14 £ 12.74) pg/L]. miR-140 mRNAMIXTFRIEE (4.96 £ 0.21 vs 1.29 +
0.49 vs 0.86 + 0.54) . NF-kB mRNAMX}RIEE (0.96 £ 0.21 vs 2.29 + 0.49 vs 4.56 + 0.54) . TLR4
mRNAMIX AR (0.89 +0.39 vs 3.01 £ 0.43 vs 5.81 +0.26) . NF-xBE [IAHXTERIAKT (2.63 £0.32
vs3.14£0.29 vs 515+ 0.31) FITLRAHE [N FRIE/KTF (3.96+0.31 vs 5.01 £0.26 vs 6.95+0.34) %57
VRS EE L (PH<0.001) o BRHTFHLRNTER . RAERSELEA > SIRFEEFSS . NAS
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Abstract: Objective To investigate the effects and mechanism of microRNA-140 deletion on the development
of non-alcoholic fatty liver disease (NAFLD) in mice. Methods Total of sixty C57BL/6J mice were selected
and divided into control group, model group and miR-140 inhibition group according to random number table,
20 mice in each group. Mice in control group were fed with ordinary animal feed, while mice in model group
and miR-140 inhibition group were fed with a high-fat diet. At the beginning of the 4th week, mice in miR-
140 inhibition group were intraperitoneally injected with mimics inhibitor plasmid daily for 1 week, mice in
control group and model group were intraperitoneally injected with corresponding volume of saline. At the
end of the 4th week, two mice in each group were sacrificed to verify whether the modeling was successful,
and then 10% chloral hydrate (0.3 ml/100 g) was used to anesthetize the mice, blood from the femoral artery
and the liver were collected. Liver steatohepatitis score, inflammatory necrosis score, ballooning score and
non-alcoholic steatohepatitis activity score (NAS) were calculated. Enzyme-linked immunosorbent assay was
used to detect the levels of aspartate aminotransferase (AST), alanine aminotransferase (ALT), tumor necrosis
factor-o. (TNF-a) and interleukin-6 (IL-6). Real-time fluorescent quantitative reverse transcription polymerase
chain reaction (QRT-PCR) was used to detect the relative expression of miR-140, nuclear factor kappa-B (NF-
«B) and Toll-like receptors 4 (TLR-4) mRNA in liver tissues. Immunohistochemistry was used to detect the
levels of NF-kB and TLR4 protein. Results Liver tissue steatosis score [(0.00 £+ 0.00) points vs (3.12 + 0.23)
points vs (4.80 = 0.16) points], inflammatory necrosis score [(0.52 £+ 0.21) points vs (2.95 £ 0.24) points vs
(4.13 + 0.28)], balloon integration [(0.00 £ 0.00) points vs (1.98 + 0.26) points vs (2.65 + 0.20) points], NAS
integration [(0.48 £+ 0.32) points vs (7.29 £ 0.34) points vs (9.41 £ 0.51) points], AST [(43.24 £ 6.89) U/L vs
(83.21 £10.98) U/L vs (129.36 + 11.14) U/L], ALT [(60.21 = 12.36) U/L vs (83.21 £ 10.98) U/L vs (129.36 =
11.14) U/L], TNF-o [(145.77 £+ 6.46) pg/L vs (267.86 + 6.98) ug/L vs (439.45 + 6.98) pg/L], IL-6 [(47.13 +
15.95) pg/L vs (187.66 + 9.47) pg/L vs (334.14 + 12.74) pg/L], relative expression of miR-140 mRNA (4.96 £ 0.21
vs 1.29 £ 0.49 vs 0.86 = 0.54), relative expression of NF-kB mRNA (0.96 + 0.21 vs 2.29 + 0.49 vs 4.56 + 0.54),
relative expression of TLR4 mRNA (0.89 + 0.39 vs 3.01 + 0.43 vs 5.81 + 0.26), relative expression of NF-xB
protein (2.63 £+ 0.32 vs 3.14 + 0.29 vs 5.15 + 0.31) and relative expression of TLR4 protein (3.96 £ 0.31 vs 5.01 &
0.26 vs 6.95 £ 0.34) of mice in control group, model group and miR-140 deletion group were statistically
significant (all P << 0.001). Liver tissue steatosis score, inflammatory necrosis score, balloon integration,
NAS integration, AST, ALT, TNF-a, IL-6, relative expression of NF-kB mRNA, relative expression of TLR4
mRNA, relative expression of NF-kB protein and relative expression of TLR4 protein of mice in model group
were significantly higher than those in control group (all P << 0.001), relative expression of miR-140 mRNA
of mice in model group was significantly lower than that in control group (P << 0.001). Liver tissue steatosis
score, inflammatory necrosis score, balloon integration, NAS integration, AST, ALT, TNF-a, IL-6, relative
expression of NF-kB mRNA, relative expression of TLR4 mRNA, relative expression of NF-kB protein and
relative expression of TLR4 protein of mice in miR-140 deletion group were significantly higher than those
in model group (all P < 0.001), relative expression of miR-140 mRNA of mice in miR-140 inhibition group
was significantly lower than that in model group (P << 0.001). Conclusions The deletion of microRNA-140 can
promote the development of NAFLD in mice, and the mechanism maybe related to the increase of expression of
NF-«xB, TLR4 mRNA and protein in liver tissue.
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(Alanine aminotransferase, ALT) . iy INFEH
Fo (tumour necrosis factor-a,, TNF-o) % 941y
1 %-6 (interleukin- 6, IL-6) /K-FRIt&I &
FFH S K, KA RZEW M (enzyme linked
immunosorbent assay, ELISA) #illZH 1% +h
AST. ALT. TNF-a}IL-67KF, {7 H L
VR AR AR, #5 2 AHWAT41598,

XZ129687. MN478961., QZ471549., [nATHLRAE]
WIMNAST. ALT. TNF-a. IL-6ZE¥IZRE SR
G100 Wik FEPUAEY) = A - BRI AL i,

530 min. ZRJEKE100 plfs e [ & R A4 TN 100 pl
Lk, kIR A 75443 nm 2551 nm
AbFFIWR G PEARL, 22 b 1 2R 1 AST. ALT.

TNF-a 2 IL-67K ¥,

1.3.3 fF4H 2R miR-140. NF-kB & TLR4 mRNAFH X}
KIEEMN E R L% 8 & % KA
X W (real-time fluorescent quantitative reverse
transcription polymerase chain reaction, qRT-PCR)
KD 20 24 miR-140. NF-kBJ TLR4 mRNAAH X} %
IEH . KA TriFastTMid 7 (42EPEQLABA A])
MHTLHZURE S TP HR B RNA, K F 40 6% B v Al
RNAJKE, HliScript DNAZ& AR & (%[ BioRad
Laboratories/A 7] ) 1i¥#45%0.25 mg/aRNA, ARGt
FTDNABFE . (i [E FermentasA &) o ¥ FPrimer
3SR ITPCREI Y, FHI WK1, {#HSsoFast
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A HZAPCRIBEN . ¥ 1Y M AEICycler (fE[H
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10%4 If1L.3% A 2 H & 14130 min. K34 CT
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Wit B (HAROlympus AR gk, {EH]
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< 1 PCR RN/ R AFLE4R miR-140. NF-«xB X TLR4
mRNA 3 RIAE /5455

2 AR ezl

miR-140  E#3]4: 5°-ACCTCGCTCGCTCCTAG-3’
Ti#514: 5-CCTACCTCGGATCAG-3’

NF-kB L#314: 5-CAAAACCAACCTTGGACTAGTG-3’
T#3514: 5-TGACACTACCTTACTC-3’

TLR4 E#514: 5-CTTCTGCCACTAGACT-3’
TFi#35149: 5-CTAGTCCTACTTAGTTGTC-3

GAPDH  L#3|4: 5°-CTCCTCGGATTCT-3
F#314: 5-CCCTACTTAGGATCGTC-3’
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2.2 &tn AT e AR A 4847 WTHEZH . A ZH R0
miR- 14041 41/ R AT 4L Wi AR R 50 o 2E 3R
FEAEFL Gy . SERREAR R RNASTR 4y 2 R 3596 4t
T E N (PY<0.001) , Hrh A4 & 3545 &
TR, miR-140406]4H & fehr B 25 F
BRI, ZRBARIT%EN (PH<0.001) ,
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2.3 &40 RIFLELAST. ALT. TNF- o AIL-67K-F
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R (PEJ<<0.001) , HAPRIRA KA bR
TR, miR-1404MH| 48 ZEm THAA, 25
PIA GRS (PY<0.001) , WLER3,

2.4 &40 RATLEZEmiR-140. NF- x BATLR4 mRNA
HrfREE KU/ FATHL miR-140. NF-xB
TLR4 mRNAMX REEEZFWHSITFE L (P
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21, miR-140 mRNAANT R IE & W F KT AR,

ERWESG R (PH<0.001) , W4,

2.5 &LA)s RAFLALENE- « BFRTLRAE @ AR & A K-
207N B2 ZANE-kBFITLRA 5 (A AH % 2214 7K - 22
BHEGITFE N (PH< 0.001) , Hppimig Rz
TR, miR-140800 4 53 = T, %
BHE S E N (PH< 0.001) , W3S, i
ALYt R, NF-xBFITLR4E F BH M FR ik AR
My, HYINF-xB. TLR4[IMELRXIE N G5 {EAE
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v REEBFFEIERS . SEHEZRS R NAS Y (x+s, )

ikl e (4]) g oy Z ARG KRR AR S AT NAS# 4
x4 B8 41 20 0.00 = 0.00 0.52+0.21 0.00 = 0.00 0.48 +0.32
AR 20 3.12+0.23 2.95+0.24 1.98+0.26 7.29+0.34
miR-14047 %) 8 20 4.80+0.16 4.13+0.28 2.65+0.20 9.41+0.51
Fit 23.365 19.548 26.364 15.635
Pih < 0.001 < 0.001 < 0.001 < 0.001
Hia 19.654 20.364 15.697 15.654
Pk < 0.001 < 0.001 < 0.001 < 0.001
LI 16.325 18.254 19.545 20.326
Pk < 0.001 < 0.001 < 0.001 < 0.001
L1 21.321 18.541 19.321 18.542
) Xi:1 < 0.001 < 0.001 < 0.001 < 0.001
T ot PN SXHRAMILL, 6. P, A miR-140 MHIA S5 RAAMEL, . Py, RIS miR-140 FH|41H He
3 XfRRLE. HEVEFD miR-140 HIFILE /N FRATLELR AST. ALT. TNF-0 K& IL-6 K (x+5)
ik % (#]) AST (U/L) ALT (UL) TNF-a (pg/L) IL-6 (pg/L)
xR 20 4324+ 6.89 60.21 + 1236 145.77 + 6.46 47.13 +15.95
AR 20 83.21 £10.98 92.36 £ 10.89 267.86 + 6.98 187.66 +9.47
miR-14047 %) 48 20 12936 + 11.14 135.36 £9.34 43945+ 6.98 334.14+ 12.74
Fii 106.324 59.965 123.654 169.654
P& < 0.001 < 0.001 < 0.001 < 0.001
Hit 32.323 29.987 56.369 108.654
Pt < 0.001 < 0.001 < 0.001 < 0.001
L1t 54.365 42.365 36.654 43.326
Pk < 0.001 < 0.001 < 0.001 < 0.001
H18 69.698 39.874 108.698 210.365
Pk < 0.001 < 0.001 < 0.001 < 0.001

Ee oo PRV SRHERAAEL, 6. P, 9 miR-140 MBI AL S X HEALAHEL, 4 Py 9REBYAL S miR-140 $0IZ1AH HE

<4 FHERLE. HERVLAF] miR-140 HHIE /)R AFLELR miR-140, NF-«xB & TLR4 mRNA fAXHRIZE (3 £5)
207 B4 (1)) NF-xB TLR4 miR-140
PSRN 20 0.96 +0.21 0.89 +0.39 496 +£0.21
AR 20 2.29+0.49 3.01+0.43 1.29 +0.49
miR- 14037 4] 48 20 4.56 +0.54 5.81+0.26 0.86 % 0.54
Fi& 15.636 13.214 15.654
P < 0.001 < 0.001 < 0.001
tE 11.146 13.214 12.541
P& < 0.001 < 0.001 < 0.001
tAh 13.654 14.521 16.245
P < 0.001 < 0.001 < 0.001
tAE 9.654 10.214 8.657
Pyt < 0.001 < 0.001 < 0.001
e oo PR SXBAALL, 6. P, Jy miR-140 #IHI 5X REAAHLL, 6. Py BRI miR-140 I ZHAH b
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=5 tBR4A. EAYLEF miR-140 HNHIZE /) FRATLE 4R NF-«xB
#1 TLR4 EEMHEXFTIEKFE (x£5)

ikl #la (#]) NF-«B TLR4
xR0 20 2.63+0.32 3.96 +0.31
AR 20 3.14+0.29 5.01+0.26
miR-14047 %) 48 20 5.15+0.31 6.95+0.34
Fit 13.654 14.521
Pit < 0.001 < 0.001
t1h 12.654 10.326
PAA < 0.001 < 0.001
tAE 12.996 14.654
P8 < 0.001 < 0.001
N8 19.646 12.654
Pyt < 0.001 < 0.001

W oty PRI S XA A B, 4. P, 9 miR-140 F0 21
AL, 4. Py ALY miR-140 # ZHAH L
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AR 7L 2 B, miR-1407] 35 NF-kBHITLR4
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