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holic fatty liver disease, NAFLD)fUAEF . 773% : AJFZIAE HL-7702(L02) i i miR—29b-3p M55k NC 1 7)5E pcDNA-Fox03
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K Fox03 R 13235 OGRS I 3IE miR-29b—3p HL ) Fox03. £Z58 . 5% HZH A, PA 2 TG(2.05 +0.22) mmol/L.TC
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miR-29b-3p targeting FoxO3 gene improves the prognosis of

non-alcoholic fatty liver disease
Yang Renguo ,Luo Tingting,He Weiwet
(Department of Infectious Disease ,Sichuan Provincial People’s Hospital ,Sichuan Academy of Medical Sciences)
[ Abstract)Objective . To investigate the effect of miR-29b-3p targeting forkhead box class 03(Fox03) on non-alcoholic fatty liver disease
(NAFLD). Methods:Human hepatocytes HL.—7702 (1.02) were transfected with miR—29b-3p inhibitor, NC inhibitor or pcDNA -
Fox03. After palmitic acid (PA) treatment,oil red O staining was used to determine lipid accumulation,fully automatic biochemical
analyzer to detect the content of triglycerides (TG) and total cholesterol (TC),ELISA to detect the content of superoxide dismutase
(SOD), glutathione peroxidase (GSH-Px) and malondialdehyde (MDA ) ,RT—qPCR to detect the expression of Fox03,miR-29h-3p
mRNA , Western blot to detect the expression of FoxO3 protein,and dual luciferase experiments to verify miR-29b-3p targeting
FoxO3. Results ; Compared with the control group,the expression of TG (2.05 +0.22) mmol/L,TC(7.80 + 1.23) mmol/L, tumor
necrosis factor—-a( TNF-a ) (149.67 £ 8.96)% , interleukin(1L)-6(157.00 + 18.33)% ,11.-8 (177.33 + 24.58)% ,miR-29b-3p (161.00 +
13.00)% ,MDA (0.456 + 0.028) nmol/mL and the number of lipid droplets dyed red by Oil Red O in the PA group was significantly
increased ;the content of SOD (12.91 + 0.53) ng/mlL,GSH-Px(0.515 +0.038) ng/mL and the expression of Fox03(65.93 +4.56)%
were significantly reduced ;miR-29b-3p targeted FoxO3. Compared with PA group, PA+miR-29b—-3p inhibitor group,PA+miR-29b—
3p inhibitor+pcDNA-FoxO3 group significantly reduced the content of TG,TC,TNF-a,1L-6,11.-8 ,miR-29b-3p, MDA and the number
of oil droplets dyed red by Oil Red O,and significantly increased
the content of SOD and GSH-Px. Conclusion : miR —29b - 3p

{EB N : 4 4=1H , Email ; yshfyjs@163.com,
R vy R A sk gm K ah B G R

TSRS 4 %% . Email . hww19880423@163.com targeting FoxO3 can reduce PA-induced lipid accumulation and
EEWA vl BAHIT KB B (%% :2019]DKP0058) inflammation in LO2 cells.
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ARV RS 4 A 15 7 BF % (nonalcoholic fatty liver
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1.1 ik

JHF4 AR HL-7702(L02) W A P ERFEBE , 07E 5 10%
J&2E 1075 (FBS; Gibeo, CA) Tl 1% 7 B R -5 B (AL R
FAWRHEA A E) A RPMI 1640 55375 (Hyclone, UT, 28
E)H,F 37°C . 5%CO, MWANRE A F TR, Mgl s
70%~80%]J5i 1 0.25% B2 FAREHIL R 1€
12 tmhask
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Bt B YL 24 b, AR RS L AIHE , %A1 4 x 10* AN20
BRI T 12 FU0, R4 K2 309%~50%R ] Lipofectamine®
2000 (Invitgen, MA , USA ) 4% il 3% i 6B F§ 50 pmol/mL miR-
29b-3p I FI AN NC #HI57) 2E peDNA 50 nmol/L #7474 ifl
ey By o4 b SRR ANMIED TR SR AT .
1.3 NAFLD g et A 69 38 5

7S NAFLD 40 it B 102 41 i A2 4 iR (PA ; Sigma,
USA)0.3 mmol/L Zb# 24 h, SEHSTFE A LO2 A4 J2s (A
A AFRIIR (PA) 4L NC #1751 51 +PA (NC+PA) 21 .miR-29b~
3p—AiIF+PA (miR-29b=3p inhibitor+PA)ZH PA+NC—pcDNA
2l FoxO3 i ik +PA (PA+pcDNA-Fox03)ZH .miR-29b-3p-
I +Fox03 13715 +PA (PA+miR-29b-3p inhibitor+pcDNA-

FoxO3)4H
14 Ha0ofé

5 T AR T R h 28 vl VB 3 1K, 4% 22 5 W Ik ]
SE 10 min, JHZL O Y41t 30 min, K, HIRARZR R e (h 2~
3 min, FI 1R BRIEKE (TREO ATk, SRIGTEGE: W iEE
TR,

1.5 4 83 AU TG TC &%

R4 H S TSI TG AR B (total cholesterol
TC)ZK-, Kl 753 43 il I TG I i3] 85 (A 110-1-1, 7
SRR TARFZEIT) TC M iR G (AT11-1-1, F 5t
SR ARG ) B BEA T4
1.6 ELISA #-m SOD ,GSH-Px MDA 4%

FHEA A UL IR, SR A ELISA 3XA) & (LI )&
T8 SE AL WALl (superoxide dismutase,SOD) (ZC-S0623) .
AW K S AL Y 1 ( glutathione peroxidase , GSH-Px) (ZC~
S0860) TN ¥ (malondialdehyde , MDA ) (ZC-S0343) 1 1,
1.7 qRT-PCR #nl

ffiFH TRIzol B4R HUANMIAY B RNA, F ¢DNA 3865 523t
7 & (Takara, H A) #4735 %4 55 . H SYBR Green PreMix Ex
Taq(Takara, HA) #1750 22 5 PCR, 5190731 . Fox03.5'-
TCAAGGATAAGGGCGACAGC-3'(iF[4),5'- GGACCCGCA-
TGAATCGACTA-3'(JZIf] ) smiR—29b—3p:5'-TGCGGTAGCA -
CCATTTGAAAT-3'(IE [ ),5'-CCAGTGCAGGGTCCGAGGT -
3" (52l , IR IRSE R F-—au (tumor necrosis factor—a, TNF—at) ;
5'-CAGCCTCTTCTCCTTCCTGA-3'(1F 15 ), 5'-GGAAGACCC—
CTCCCAGATAGA-3"(JZ[1]) ; 4 % -6 (interleukin-6,11-6) ;
5'-ATTGACAAACAAATTCGG-3'(1E [i] ), 5'-TTACATTTG -
CCGAAGAG-3'(JZ11]); 14 -8 (interleukin-8,I1.-8) :5'-AG~
AGTGGACCACACTGCGC3'(1F[),5'-ACATCCCAACGGTCT -
ACGTTA-3'(J[n]) 5 H e -3 - W 2 i = ( glyceraldehyde—
3—phosphate dehydrogenase, GADPH) :5'-ATCCCATCACCAT-
CTTCCCAG-3'(IE[),5'-CCATCACGCCAGTTTTCC3' (S If) ) o
LA GAPDH JNZ:, qRT-PCR SR 451 : 95CHIERAE T 10 min,
Bt 95°C7E 1 10 s,60°CIE & 10 s, 72°CHEAH 10 s, 45 MME
R0 G, R 2799 SN 2k K8
1.8 Western blot #5)

F RIPA %%%W?&(Be—yotime , ) AT B
M, %8 )5 H1 SDS-PAGE 43 &5, I 7% 8 2] PVDF I (Milliperes,
USA), ] 5%JBR84- 0t 1 h, J Fox03 —3(1:1 000,24978S,
Cell Signaling Technology) 1 B —catenin (1:2 000;sc—47778,
Santa Cruz)4°CIFE 149, B 53R 13 E AL (horseradish
peroxidase , HRP) IR A — BRI (1:3 000;Santa Cruz)
FEIRIFE 1 h, H5EIb ¥ K (enhanced chemiluminescence,
ECL) W5 ZE B, EUR 47 it TmageQuantTL LAS 4000 B
BURZGE, 1 H Image J B4 BUEUS LATIE H AR 11254
WIIKEEAE . LA B-actin (1 LL{EAE N ER (BT AR 2R
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Ko I 255 B 5 7 % BRZH PA 2 PA+NC inhibitor 2  PA+miR- GSH-Px MDA i 22 R HAGFE X, W LRSS SR B R

29h-3p inhibitor 1 TG 839125 (111 = 021) mmollL, (2.08 =
0.20) mmol/L,(2.11 £ 0.27) mmol/L . (1.68 = 0.56) mmol/L,
TC &0 54 (4.13 = 1.21) mmol/L., (7.33 + 0.98) mmol/L
(7.57 + 1.01) mmol/L . (5.83 + 1.09) mmol/L, J52%7#T 4 41
TG . TC Frimf 2z BRI FR  T HL A SR s PAZL
TG . TC i Hx R B R 5 (P=0.016, P=0.000) , PA+miR~
29h-3p inhibitor 41 TG . TC &4 PA 2 W] i F#4I% (P=0.026,
P=0.018) (&l 3B), RT—qPCR A&:M &5 b/ . LA FRZH i v
TNF-a IL-61L-8 f mRNA 7K A%t E , PA 4 PA+NC in-
hibitor 1 ,PA+miR-29b-3p inhibitor £ TNF-a 3k 7KF-53 51
$9(149.67 + 8.96)% . (158.00 = 10.15)% . (126.00 + 3.46)%,
1L-6 FEIRIKFE43 510 (157.00 = 18.33)% . (160.33 + 14.84)% |
(126.00 + 10.58)%,11.-8 FiE /K43 314 (177.33 + 24.58)% |
(185.33 £ 26.27)% . (130.00 + 10.81)%, J7 2273 H7 4 24 TNF-
a IL-6 1L-8 Fik2: 7 HAAG 5 L W LRSS R R
PA+miR-29b-3p inhibitor 2 TNF-a IL-611.-8 ik % PA
ZH A B AR (P=0.016, P=0.002, P=0.015) (JF13C) . ELISA #:3l
SERER T IRYL PA 41 PA+NC inhibitor 41 PA+miR-29b-3p
inhibitor £ SOD 7439} (14.64 + 0.43) ng/mL. (1291 =
0.53) ng/mL. (12.83 + 049) ng/mL,(13.84 = 0.41) ng/mL,GSH-
Px & 84354 (0.715 + 0.034) ng/mL, (0.515 + 0.038) ng/mL,
(0.504 £ 0.101) ng/mL. (0.679 + 0.084) ng/mL, MDA & 43
5°(0375 +0.022) nmol/mL, (0456 +0.028) nmol/mL. (0.458 +
0.183) nmol/mL. (0.408 + 0.018) nmol/mL, J5 22/ 4 41SOD |

SV40 Promoter poly A

| Luciferasc H Fox03 I—o

hsa-miR-29b-3p 3'.... UUGUGACUAAAGUUU ... ACCACGAU...5'

[ITETT]
Fox03 5'.... GUUUUCAAAAAGUUAUGGUGCUG ...3'

1.59 P<0.05

A B AR miR-29b-3p 1] Fox03

PA+miR-29b-3p inhibitor 41 SOD . GSH-Px % PA #{1{ . 7}
1 (P=0.031,P=0.016) , MDA 845 PA £H B W[4 (P=0.032)
(F3D),
2.4 iF kA FoxO3 Am3% miR-29b-3p inhibitor % g i #2 &
Fa B AL B A4 B AE A

LT O YLt 2k 5 B 7R PA+NC—peDNA A RMAL O L,
211 i A0 I A 7 X R4 PA+miR—-29b-3p inhibitor
ZH PA+miR-29b-3p inhibitor+pcDNA-Fox03 4 HJIH4L O 4
JRLEL € 1 AR AR B 0 AR (T 4A) o AR ARSI 45 S i 7 Xof
B2 PA+NC—pcDNA 4] PA+miR-29b-3p inhibitor £ \PA+
pecDNA-Fox03 4 PA+miR-29b-3p inhibitor+pcDNA-FoxQ34
TG Frid /94 (1.11 + 0.21) mmol/L, (2.25 + 0.41) mmol/L .,
(1.68 +0.56) mmol/L . (2.04 +0.84) mmol/L . (2.27 +
0.29) mmol/L,TC #4354 (4.13 £ 1.21) mmol/L.(7.30 +
0.44) mmol/L. (5.83 £ 1.09) mmol/L. (6.57 +0.47) mmol/L,
(5.90 £ 0.30) mmol/L, J5 25504 4 4 TG [ TC Fr &M %R HA
Guitrm X, W S5 R 7R PA+NC—peDNA 41 TG . TC %
B IR W 2 T (P=0.005, P=0.001) , PA+pcDNA-Fox03
ZH TG | TC 1% PA+NC—peDNA 4 B & [ 4% (P=0.003
P=0.006) (& 4B) , RT-qPCR K455 7R - LAXT BEZH 4h i v
TNF-o IL-6 1L-8 i mRNA 7K A%t B8 PA+NC—pecDNAZ |
PA+pcDNA-Fox03 4 PA+miR-29b-3p inhibitor 4] ,PA+miR-
29b-3p inhibitor+pcDNA -Fox03 ZH TNF—o F23iK K500k
(160.00 = 12.53)% . (138.00 + 13.45)% . (128.67 + 13.31)% .
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(114.00 £ 4.58)% ,1L.-6 FiK K435 (175.00 + 23.89)%
(153.00 = 9.00)% . (139.33 + 18.56)% . (122.00 + 10.53)%,
IL-8 FEIk K435 (176.00 + 23.51)% ., (147.00 + 9.16)% .
(13333 + 11.15)% ., (119.33 + 9.29)%, J7 2543H7 5 H TNF-« |
1L-8 Feik 22 5 HA Gei T S0, PR LGS SR R PA+miR-
29b-3p inhibitor+pcDNA-Fox03 4 TNF-a IL-6 IL-8 % ik
188 PA+NC—pcDNA 21 B [ 4IK (P=0.001, P=0.001) ,IL-85%
IKTC2E G438 X (P=0.126) (B 4C) . ELISA K4 5
7R X0 BEZH PA+NC—peDNA 2H  PA+miR-29b—3p inhibitor 41 |
PA +pcDNA -Fox03 41 ,PA +miR —29b -3p inhibitor +pcDNA —
Fox03 2 SOD & 43514 (14.34 £ 0.44) ng/mL, (12.13 +
0.62) ng/mL, (12.64 £0.37) ng/mL. (13.15 £0.56) ng/mlL,
(13.69 = 0.54) ng/mL, GSH-Px & 443 5] 5 (0.886 =
0.068) ng/mL . (0.571 +0.142) ng/mL. (0.638 = 0.037) ng/mlL,
(0.695 £ 0.076) ng/mL. (0.769 +0.092) ng/mL, MDA % &/
51 4 (0.364 +0.015) nmol/mL . (0.437 +0.026) nmol/mlL .

- » ~ o
8., Y vy
. 9 o h L B

. -, : : ,*4
¥ C d
o % ? > i
s: !» ‘ ‘;'3;( = 1‘
A." .~ " =2 -
pOpilEa:) PAZ4

(0.420 £ 0.017) nmol/mL . (0.401 = 0.010) nmol/mL . (0.389 +
0.020) nmol/mL, J5 224347 4 241 SOD ,GSH-Px MDA 5 i 2%
S HA G ETE X P AR R AL PA+miR-29b-3p
inhibitor £{SOD ,GSH -Px % PA +NC-pcDNA 21 W] i T &5
(P=0.036,P=0.022) ,MDA % it 8 PA+NC-pcDNA 21 &
FE&AI (P=0.039) (&1 4D), Western blot 453 il 7R : L B-actin
YERNS: BB 4 Fox03 1 A F KK, KT IEZH PA+
NC -pcDNA 4 | PA +miR -29b -3p inhibitor 21 .PA +pcDNA -
Fox03 4 . PA+miR-29b-3p inhibitor +pcDNA-Fox03 £l & H
%35 7K 43 51 S 1.000 +0.001,1.123 +0.195,1.391 £0.139,
1156 £0.014.1.726 + 0.105, J5 25 H1 7 Fox03 ZE [ 3k
KPR BA G E L (F=19.649,P=0.000) , HL3 45
A2 78 PA+miR -29b-3p inhibitor 21 PA +pcDNA -Fox03 4 |
PA+miR—-29b-3p inhibitor+pcDNA-Fox03 41 Fox03 %5 41k
K38 NC-mimics 2 1 2 7+ &5 (P=0.019, P=0.001, P=
0.000) (& 4D),

F T 5%
« T48% TE,od
& W ¥, &
% P o 3 . -
K k & h'.'l{’ * "

f e ™ v g &
E 1 } L4 s G, QO,H,Q,"'

* . “ v " 1‘ .m‘u . - * i
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AL JHET O Yeiar (o
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o @ el
3 iR A
3 PAU 3 2.09 £ PAIL
p : ) S,
i B PA+NC inhibitoril ;ﬁ* s % i,ﬁ:N%‘f;;}}’:‘;"ﬂ —
b [ PA+miR-29b-3p inhibitor4] ’ o P mibitor=
% H 1.01
0 Y
H 0.51
0.0- A=
G TC TNF-a  IL-6 IL-8
B. Ak dbR it C. RYEHFFRiE
20 10 =~ 0.6 ;é) 2.0 a
~ b =208 b 2 - b o< b
15 a E <04 Z15
g 0 S =
: Z 06 i g g
5010 = = - 1.0
- 2 = )
S 204
S s ‘ z 02 £05
2 5 0.2 = gll :
0 0.0 0.0 £ 00
& & & & » &P SUC NN & & &
AT A7 & SR ¢ R
S > s A AN » N N
D R R R
O aR L ] S R S R
? /fb X /"’J X \0/ X \,/
T TS T TN
& & g &
& & S &
X & & &
o T T T

D. SOD .GSH-Px MDA % it & miR-29b-3p mRNA HIXf ik

T ra, PA ZH 5% BEZH LR, P<0.05 ;b 120 5 PA 4H L4, P<0.05

B 3 BERER.KMMAEEFMENNHEFRE



— 1010 — BRERKFZER 2022 ££55 47 E5 9 # ( Journal of Chongging Medical University 2022.Vol.47 No.9 )
e ] & m‘:" b - :' p, »
4 ' .
' ? \ ‘ * P l\ &VG 2 - e . *
‘ PEE S o o3 . ‘ s -
A‘J e ?® » . R P
» - ? : _“< v ‘g
¢ S .“ b ‘” - " .‘4 a L ,’
L4 § Lovae P S . .
- = A -~ - I8 S Wt M A
Yof HA 2 PA+NC-pcDNAZ PA+miR-29b-3p inhibitor4 PA+pcDNA-Fox0341 PA+inhibitor+pcDNA-Fox034]
AL AT O Yepliara
10 . 54 25 = R R ppp———
- 81 I ERPA+NC-peDNALL 2.0 a a 3 PA+NC-peDNAA e
el ; EPA+peDNA-Fox034] ® 3 PA+peDNA-Fox0341 Bractin - - - - -
1% 61 77 ©@PA+miR-29b-3p inhibitorZ M 1.5 @ PA+miR-29b-3p inhibitor]
2]:24 | @prsinbibiorpedNA-Fox03%1 =, & pA-+inhibitor+peDNA-Fox 034 ég%é“% S R o“’®
S 4 ‘/é #- FF eSS
H, | K05 AL S F
1 7 3 = Q§ RN §
4 L I LTS
ol % TNF-«  TL-6  IL-8 I
TG TC NS
TS
B. A o it C. Jetki 7 ik &
~ 20r 5: %\
=1 - 3
=° 5 3
2o z Z
a X =
QQ
> xé\g‘ A\é\\o‘
T
;\,Q
S
A
R
R T o
D. SOD .GSH-Px MDA 5 i & Fox03 ZE[FIAHXFFRIA
1 :a, PA+NC—pcDNA 41 5% BBZH 45, P<0.05 ;b T-1i2H 5 PA+NC—pcDNA 20 He4s , P<0.05
B 4 FERER MR E TS R E FRIL
miRNAs 897 & & A B £ 5 1, 45 1L
3% i PSR O AP | e T RERRAG IRt e M TFET

NAFLD LUAFIE S5 B B TR RRAE , 5 A 1R
R A AEFBERR G 54 NAFLD B T 5S4 4t
RN A0, 3 5 AN (o il A5 59% ) 47 ¢
HIIREZE 0 252 2 w0, BEAR NAFLD (49
HUHIAR &2 2% (5 Wiy " B3 15 B B 22 3 1 42252
S —WKFT 0 KO HEH- I = g 22 A H [ RERR
TP R X 5 Uk F T o AR A SR, A FE Ik A
PATE R AR AE |, fie 2 UM An st 57, PR, 4l
JE T2 B M 489 A] BEXT NAFLD 13— & R BA
HEEH,

AEAL A  miRNAs 52 5% 5 J5 a4 7E B R 45 vh &
FEH EAE Y, miR-29b-3p J& miR-29 K%, miR-
29 Z A A miR-29a . miR—-29b 1 miR-29¢, B ¥l
TETEFLIRIE 0B AR oAk O LA B i A A2 AR
9 O NA YA AT T 2 /R R, Huang C AE12HE
181 248 58 5 0% miR—29 7K V-5 27 44k
WIRIRSECARAE 73 92 A DG . 1T miR-29b /K-
BRI EA Pk & B I 900 B B YL () SR Th T 4R )
R, HeAh  FEE PR AT 4k B i i miR -
29b JKF- AT AR R IX 53 To AT 4EAb sl i B 4 44 (S0/1)
FH 0 £F4EAL (S2/3) AR FR & 0, (HOET miR-



BRERKZEZER 2022 £55 47 H5 9 #8 ( Journal of Chongging Medical University 2022.Vol.47 No.9 )

— 1011 —

29b-3p P44 NAFLD (52 i 1 /0 Chen LQ S50
K FH NG EE RN S NAFLD 0 F 054 5] i ik
ALY T NAFLD &9 ) miRNAs & B miR-29h -
3p #£ NAFLD F3A 0 8 i, #78 miR-29b-3p £
NAFLD # & EER . R, TRADFFE miR-293F
HWHEE, FoxO B —MEE S, SHEHFLY
FR) 4 FREIJREE . FoxO1 Fox03 Fox04 £l Fox06,
55 R W FoxO3 TEAR P AME#EFIE TG TTAR, #7R
FoxO3 575 ik BE5 NAFLD # U1K, Hit,
S k— BB miR-29b-3p 7E NAFLD HfEH A<
W50 PA iS85 NAFLD iR | & ¥ PAZH
{4 A oA B B Ak v 1o R A, 6B NAFLD 21 st
RIGEST ) 1E PA 35 ) NAFLD AR rhmiR -
29b-3p FikTFER, 1T Fox03 8k [, #5278 miR-
29bh-3p .Fox03 R iS5 NAFLD M, iE—5
5522 FoxO3 FE[H 45547 255 miR-29b-3p H £),
Al HE& miR-29b-3p T UF MY EL I | AKX J5 4 miR-
29b-3p FHIF G gnp , 255 BoR A miR-29b-3p
REREARANM IR T & A, $27R miR-29b-3p 1 fiE
FEPDHINE BT IR AR . R T FENR B i
HITERSN A 5T 45 3R W] miR-29b-3p 7ENAFLD
PAE S A AL B R B 4558 R miR-
29b-3p HHI AT REAR A PE AN N F (TNF-o 11—6 11—
8) FAEAL R I K T (MDA ) 63k, FHi SOD . GSH-Px
EE R IE miR-29b-3p 7] LLA R NAFLD
Y IR Y R AEARAS S AN, P45 R R
1t 223K Fox03 -4 miR-29b-3p J 4H g B 5 FR
2 RYEAIM N - (TNF—o IL—6 . IL-8) Fl 41k 1 1
[T (MDA ) ] i J#AE% , SOD . GSH-Px &t Bl i 715
PRI 23K FoxO3 Mgk miR—-29b—3p 1 %} R AR
FAEALRLIE M EIVER

25 LR ABFFEIESE miR—29b—3p Al 4]
FoxO3, #] miR-29b-3p ] FEAIRAR F AR 22 K 58 P20
R 7 2ik, Had Fik Fox03 ik miR-29b-3p i
il X g o R 2R AL N B A VR e
NAFLD &Y 7 HEHEHT 1 A

2 % X M

[1]  Fan JG,Kim SU,Wong VWS. New trends on obesity and NAFLD
in Asia[J]. J] Hepatol ,2017,67(4) .862-873.
[2] Fang YL,Chen H,Wang CL, et al. Pathogenesis of non-alcoholic

fatty liver disease in children and adolescence:from “two hit theory” to

“multiple hit model”[J]. World J Gastroenterol ,2018,24 (27).2974 -

2983.

[3] Zhu CA,Hou XM,Zhu JB,et al. Expression of miR-30c¢ and miR—

29b in prostate cancer and its diagnostic significance[J]. Oncol Lett,

2018,16(3):3140-3144.

[4] Zeng QC,Wang Y,Gao J,et al. miR-29b-3p regulated osteoblast

differentiation via regulating IGF—-1 secretion of mechanically stimulat—

ed osteocytes|]]. Cell Mol Biol Lett,2019,24.11.

[5] Morris BJ, Willcox DC, Donlon TA et al. FOX03:a major gene for

human longevity: a mini-review[J]. Gerontology,2015,61(6):515-525.

[6] W, 2 A, XM, S5 HRA BT A I R R

SFIELH LU P R AN S D 57K B B2 ML, AR A2 4 (B2

2020,55(1):100-103.

Han J,Li YW, Liu YP,et al. Effects of ginkgo flavone on lipid and

inflammatory factor level in liver tissue of rats with nonalcoholic fatty

liver disease[J]. J Zhengzhou Univ Med Sci,2020,55(1):100-103.

[7] Tana C,Ballestri S, Ricci F, et al. Cardiovascular risk in non-alco—

holic fatty liver disease:mechanisms and therapeutic implications[J]. Int

J Environ Res Public Health,2019,16(17):3104.

(8] IR EEEI], A4S miR-34a B L TR N e R 2

R SRARPAS VR T A Az i e o B T[], AL - WA - A8, 2018,

30(5):378-383.

Cao Y,Sun MY, Cai JM,et al. Involvement of miR-34a and its down—

stream genes plus iron overload in rats with nonalcoholic fatty liver dis—

easelJ]. Carcinog Teratog Mutagen,2018,30(5) :378-383.

[9] Ni HE,Li WF,Zhuge Y,et al. Inhibition of circHIPK3 prevents an—

giotensin II-induced cardiac fibrosis by sponging miR-29b-3p[J]. Int J

Cardiol ,2019,292 . 188-196.

[10] Sun YP,Wang PF,Yang W], et al. The role of IncRNA MSC-AS1/

miR -29b -3p axis—mediated CDK14 modulation in pancreatic cancer

proliferation and Gemcitabine—induced apoptosis[J]. Cancer Biol Ther,

2019,20(6) : 729-739.

[11] Roderburg C,Urban GW,Bettermann K, et al. Micro—RNA pro—

filing reveals a role for miR-29 in human and murine liver fibrosis[J].

Hepatology,2011,53(1):209-218.

[12] Huang C,Zheng JM,Cheng Q,et al. Serum microRNA-29 levels

correlate with disease progression in patients with chronic hepatitis B

virus infection[J]. J Dig Dis, 2014, 15(11):614-621.

[13] Chen J,Wu X,Cai B,et al. Circulating microRNAs as potential

biomarkers of HBV infection persistence[]]. Infect Genet Evol,2017,

54.152-157.

[14] Sendi H,Mehrab-Mohseni M, Russo MW et al. Baseline hepatic

levels of miR -29b and claudin are respectively associated with the

stage of fibrosis and HCV RNA in hepatitis C[J]. Clin Exp Gastroen—

terol Hepatol,2019,1(1):105.

[15] Chen LQ,Li Q,Wang J,et al. miR-29b-3p promotes chondrocyte

apoptosis and facilitates the occurrence and development of osteoarthri—

tis by targeting PGRN[J]. J Cell Mol Med,2017,21(12):3347-3359.
TAEG A B A





