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AE:. BHH EIHRE R (GBE) XA B LS i FHE 305 (MIRD) B4R 16 F R OEHLH] . A3k #4548
H Sprague Dawley K B BEHL 73 J T AR MIRT 41 AR5 & GBE 21 (L-GBE 4H) Fv& 77 it GBE 41 (H-GBE 41) , &4
12 H T AR A MIRT 41K 45T 2 mL AR FREE/K S |, L-GBE 41F0 H-GBE 41 K 435145 50,100 mg + kg ™' &
GBE AR , 14452 7 d;MIRI 24 \H-GBE £ 1 L-GBE 4 B R FIAR 2 v il 4 MIRT A5 950 ; {1 T2 AR 4k BRAUT M
FE R D EA TR B IR ES FL o SRR B UL L& A= RiT 10 min( Ty ) (BRI0LS 30 min( T, ) P 30 min(T,) FH#E
60 min(T,) FRHEVE 120 min(T,) B0 T, B J SRS U A1 RO LA 2L, 07 95 ACRS - BPF 21 % €0 146 I K
FUC A2V I 22484k . B MT /RT 2070 H-GBE 41 K B0 IIUSEZEZH 21, iz ] Tlumina Hiseq 2500 il J5F- & #£47
RNA(miRNA) W5, 520 526 5 G il X S (qRT-PCR) BRI 22 57 2638 miRNAs, i) miRwalk dfs PR X
25335 miRNAs HEF T3 B 150 00 A Th REVE RS, 38 JE AR (GO) AR #FSE B A i Rk 4 1 8548 2 (KEGG) % 22 57 3%
ik miRNAs T Y20 12 A4S o T OUBEFIAOC G il BE Tl . 4558 4 ARRL T, BhL R ER TSI
HEX(F=6.659,P>0.05), MIRI £ .L-GBE 41 #1 H-GBE 41K T, T, . T, \T, B LR B E MM TFHF-AR4,) SEEE
BERTERFARHA(P <0.05) ;L-GBE L1 H-GBE 4L T, T, [Ty F1 T, 048 G255 T MIRT 4, J G468 (i .25/
F MIRI 41(P <0.05) ;H-GBEAL R T, T, T, 1 T, Bf.03 8 % = F L-GBE 41,) siam{d 5%/ NFL-GBE4L (P <0.05),
T TF ALK S0 WLES AR SE R 2000 170 J55 A A P S A i 3V 7K B O LA R 2 A= S 385 B 788 P ISR B s MIRT 41 K B
WU ZERL , O WLAT AR AT AK , B0 S 00 25 S BE AS PE IR AL, 46 i o W 5t BE 1A 48 348 Jin 5 &5 MUIRL 414 L, H-GBE 41 Al
L-GBE 20 K U0 LA ZUZEBLRE B FAIG , SR 0 /b, /K R B2 IS, H-GBE 20 K O LR 235 £ 75 F2 458 L-GBE 4138
%o MIRI 21 F1 H-GBE 21 K f.Co JILBE BE 21 U 5E D 55 5 1 1 290 > miRNAs, H HmiR-144  miR-200b , miR-21 |
miR-34 .miR-146 .miR-155 Fl miR-200c 7 4> miRNAs 253323k, 5 qRT-PCR 45545 8 77% , H-GBEL B0 4l
ZImiR-144 .miR-200b 2% T MIRI 41, miR-21 .miR-34 .miR-155 .miR-146 1 miR-200c i Z{f%F MIRI 41 (P <0.05) ,
7 A 2257338 miRNAs FES 5 XCME O {553 . A W& Hippo {553l 5 T JEIRSE R 75 S i fh ey
FEHE 1 LS AR R (A Sl A E Y R 5 MIRL A] 3 sk UL ZhBER A3 , GBE 3 i 4 5
miRNAs f{&35%] MIRT 58010 B Be e SR 1 H

KEEW AR 5 O LR I FEE T 5 4 T RNA
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Protective role and mechnism of Ginkgo biloba extract on myocardial ischemia-reperfusion injury in rats
YANG Long' ,LIU Chunming' , WANG Zhengfei' ,CUI Cong’
(1. Department of Cardiovascular Surgery ,the 7" People's Hospital of Zhengzhou , Zhengzhou 450000, Henan Province , China;
2. Department of Cardiovascular Surgery ,Henan Provincial Chest Hospital , Zhengzhou 450000 , Henan Province ,China)
Abstract: Objective To investigate the protective role of Ginkgo hiloba extract (GBE) on myocardial ischemia-reperfusion
injury (MIRI) in rats and its mechanism. Methods Forty-eight Sprague Dawley rats were randomly divided into sham operation
group,MIRI group,low-dose GBE group (L-GBE group) and high-dose GBE group ( H-GBE group) , with 12 rats in each
group. Rats in the sham operation group and MIRI group were given 2 mL normal saline by gavage;rats in the L-GBE group
and H-GBE group were given 50,100 mg - kg™' GBE solution by gavage, respectively, continuous administration for 7 days;
MIRI models of rats were established by suture method in the MIRI group, L-GBE group and H-GBE group; the rats in the
sham operation group were only opened the chest and exposed the heart without coronary artery ligation. The heart rate of rats at

10 min before myocardial ischemia (T, ) ,30 min after ischemia (T, ) ,30 min after reperfusion (T,) ,60 min after reperfusion
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(T;),120 min after reperfusion (T,) and the J-point elevation value at T, were observed. The myocardial tissue of rats in each
group was taken and the pathomorphological changes of myocardial tissue were detected by hematoxylin-eosin staining. The
myocardial infarction tissues of rats in the MIRI group and H-GBE group were taken,and microRNA( miRNA) was sequenced
by Illumina Hiseq 2500 sequencing platform, the differentially expressed miRNAs were detected by real-time fluorescence
quantitative polymerase chain reaction( qRT-PCR). The miRwalk database was used for target gene prediction and functional
annotation of differentially expressed miRNAs, and the biological process, cell composition, molecular function and related signal
pathways of differentially expressed miRNAs were predicted through gene ontology ( GO) and Kyoto genome encyclopedia
database (KEGG). Results There was no significant difference in heart rate of rats at T, among the four groups (F =6.659,
P >0.05). The heart rate of rats at T,,T,,T; and T, in the MIRI group, L-GBE group and H-GBE group was significantly
lower than that in the sham operation group, and the J-point elevation value was significantly higher than that in the sham
operation group (P <0.05) ;the heart rate at T, ,T,,T; and T, in the L-GBE group and H-GBE group was significantly higher
than that in MIRI group,and the J-point elevation value was significantly lower than that in the MIRI group (P <0.05) ;the
heart rate at T, ,T,,T; and T, in the H-GBE group was significantly higher than that in the L-GBE group,and the J-point elevation
value was significantly lower than that in the L-GBE group (P <0.05). In the sham operation group,the myocardial structure of
rats was intact, there was no obvious inflammatory infiltration and edema in the intercellular matrix ,and there was no significant
degeneration and necrosis of cardiomyocytes;in the MIRI group, myocardial tissue structure of rats was disordered , myocardial
cells swelled ,obvious vacuolar degeneration and necrosis appeared ,and the degree of inflammatory infiltration increased significantly ;
compared with the MIRI group,the degrees of myocardial tissue disorder,inflammatory infiltration and edema were decreased in
the L-GBE group and H-GBE group ; the degree of myocardial tissue injury in the H-GBE group was significantly lower than that
in the L-GBE group. A total of 1 290 miRNAs in myocardial infarction tissues of rats were identified by gene sequencing in MIRI
group and H-GBE group, in which the miR-144, miR-200b, miR-21, miR-34, miR-146, miR-155 and miR-200c were differentially
expressed. The sequencing and qRT-PCR results showed that the levels of miR-144 and miR-200b in myocardial tissue of rats in
the H-GBE group were significantly higher than those in the MIRI group,and the levels of miR-21,miR-34 ,miR-155 ,miR-146
and miR-200¢ were significantly lower than those in the MIRT group( P <0.05). The seven differentially expressed miRNAs
were mainly involved in forkhead box O signal pathway, autophagy, Hippo signal pathway,axon guidance,tumor necrosis factor
signal pathway ,neurotrophic protein, mammalian rapamycin target protein and other signal pathways and biological processes.
Conclusion MIRI can cause cardiac function injury of rats, GBE can protect cardiac function injury caused by MIRI by
regulating the expression of key miRNAs.

Key words: ginkgo biloba extract; myocardial ischemia-reperfusion injury ; microRNA
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Ja A SR T 3 7, A2 1 35 A 3R N\ S e Fe 1) el 2L
PR o ERT, ZaME R B AR YT A AR
Bl IR A HE TR B A R IT T B R
T, - T BEAFTE VA S5 O ) 8 3 ot 55
(O LG I P % 78 #1497 ( myocardial ischemia-reperfu-
sion injury, MIRT) , MIRI i £ Fifi 48 Jifd 480 1 1 it
e, O LM AL th Z T P e i 0
JULAH e A A= P T IR AE

RS- HE L) ( ginkgo biloba extract, GBE) ) 3¢
By TR B AR R, BT TR A R eI
BT WUET sk A T, 000 OUBE 6 B AT 51 52 1 B 3 1
5 . 8% RNA (microRNA , miRNA ) 76 4 ¥ 44 4 1]
SRR FE LD 1 37 AE G A IXCRE S v 4 A, T 5 1R
P R R A it s R LR B T P I Rs . BESE
FM miRNAs A 3 o 488 1i 40 ) A7 306 S0 T 3 %
FISCHE 1, 40 B Ik L2 40 -2 O o 4 I 1 A
PRI 70 BERRBEILEE 3 WhE A X 2 WeAk g 1 55

1 MIRT £ B 11385 B0 UL 20 rp g S A k™
[, miRNAs AT AEA A MIRT (1) 739 o 1650 40
PR o P, A 99 38 2o 44 K R MIRT 45550
%% GBE X} MIRI K FLO LA 2L miRNA 33k (1 5%
], LSIEAVT GBE 15 MIRL %A | JEe ot At b i £
FIHLA

1 B T®

1.1 SRR JChmE s 8 J5 e It Spra-
gue Dawley KF{ 48 H, Wy [ AU 5t 2 B 42 256 50 1)
FoARA R A, A P Al E S SCXK (51) 2019-
0006 , ¥ i 27 & M IE 4 5 1100111911006370 , 44
JiitE 250 ~300 g, A HIPOK B, 1 77 T3 KUR 47
il P A O EL A SE B 5, 12 h/12 h R R BT
o AW T SR SRR & LR sh P e
T G W B SR

1.2 FESRF 40 g - LT ZRFWEW A il
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AN, IAKE -1 (hematoxylin-eosin, HE ) ¢
LG & AL st R R ERHCA R A A, GBE (52
5:CP2015) W 2 2% R R AR & 5 A R 2 A,
Fast7500 SR 756 Y6 528 B 88 4 i 4% =X ) W ( real-time
fluorescence quantitative polymerase chain reaction,
qRT-PCR) 1% ¥y B 25 [E ABI /) @, miRcute miRNA
cDNA 55 —454 ik ] & A1 miReute 3 58 1 2% 5 5
A IR & F A RARAE YR A BR S ] 5 BL-
4208 BIA=YIHLAE S50 R G0 H BUER 2 BB A R
A AT R AL A LS — XS A R SEANT I
IICCETHE A VY AR YRR AR, 2 A
A=A o3 A O A BRI B A= ) v, 1A BR 2
Al A A H A Olympus A 7]

1.3 ZHHE

1.3.1 LIzh¥saramEBmE 48 HRRE M
T3 1 8] J i B AIL DX 2H B T D 43 S TR A
MIRI 20 {5573 GBE (low-dose GBE,L-GBE) £H #l1/5;
#|4& GBE ( high-dose GBE, H-GBE) 2, 4§40 12 H,
fBeFARLLAN MIRT LK B 25T 2 mL 2R FERKHE 1S
L-GBE 41 Fl H-GBE 41 K R 4 Jjl 4 7 50,
100 mg - kg ™' (1) GBE %W , B IR A 2R 12 h Xt
KRG TESEASOKA I, EL252 T d, e —IR %
2y RERT 2 he MIRL 41 L-GBE 411 H-GBE #41°K
BRSO [8 1 2R Al A 2 ¥ il 4 R Bl MIRT #4584 .
KB 25 3 ~4 B DI IT Wi B % 5 140 JUEE K 7
TR SRR SCHEATA5FL , AL Z B4R 2 mm 1) PE
b o PE RS — dm FH R BELWOE AR S Ik i, 73
—JiiR FH Bk AT [ € ; LLO LI ST BT i 2 5
1 10) b oA s AT LRSS , PR AT O 1 A8 SIS DL & L
B R PSR ATHE, 35728 30 min AT 45 HLE,
PRI ML FHRETE 120 min, AR T AL K B B2
B, AT AR B AEFL. R R MIRT 46 |
L-GBEZ] \H-GBE 41 R/MIET-3 2.1 H,

1.3.2 RERORBEThEERRT A YHLARE 5256 &
G 4 24RO LR I & A2 FIF 10 min (T,) (i IfiL
J&i 30 min(T,) kLA 30 min (T,) i i FFE
{60 min(Ty) BRIMLCERETE 120 min(T, ) .04, I
sk T, B AR EE

1.3.3 KROBARRMI HE £ EWAKR
BRUBR e J >R 4 0 MIE ZH 2UBR 7, MIRT 41\ 1-GBE 4 #1I
H-GBE ZH AR 4f5 52 56 7 5K B B0 JULAE B8 2H 2 24
Lemx1emx1em, & T 40 g « L™ 2 5 H#E o [
B TR L b K GER RIS RIS, g

BI I EE 2B 100% \95% \90% (85% F
80% Ffs HE LT e — F R U i 5 o T IR ARG G T
o P LY G S, K B 0T 3 R, 7EDG 5 A
BET ( x200) WAL AU S8, HAR O R
LU AWA G Y VR TS Sk R e A
qRT-PCR {4,

1.3.4 MIRI ZH50 H-GBE AKX RO AlLAEZR
miRNA JUF 43 5% H MIRI 244 #1 H-GBE 4 3 H
SLC LA P8 20 21 947 miRNA ¢, 0 7 5F & R
[umina Hiseq 2500, |/ R 155 edgeR L5545 21 44
P o3 T HR A R A BE A A R ik i (AL T
ARAAEEL (foldchange ) , #5424 log2 (foldchange ) i,
LL P <0.05 H log2 (foldchange) M4a%1{E >1.2 Ky
Bt i i 1 22 S Ak BE AL

1.3.5 qRT-PCR %# il MIRI 2850 H-GBE 2B X
ROMALAHEREKIZ miRNA A RIZE K
MIRT £ 1 H-GBE 41 K [0 LA 4E 41 21 i A TR1zol
HHEATHTIE B S N A 200 wL 05, [ 2 R 5045 %
Jo, ZEIRCE 5 min, 4 °CF 12 000 X g B> 15 min,
W =R A Kb BJRZ 400 pL e b, 8T —
BRSO N 500 WL SR A bR RS, 1R
FEIRICE 10 min,4 °C T 12 000 x g B> 10 min, ¥
iESE, AR 75% 2B 1 mL, | R EE] S
4 CT 7500xg .05 min, 5 FiEFH, 7€
AE A5 IF B0 A8 10 min J5 10120 L. 0
it K AR A8 2500 A PN DT VA e 5 RO O W LA AR, 7
KR 2 1 B A B E RNA MR . AR A/ Asg,
{EL, Wl € A TE DNA B H {544 4 miRcute
miRNA c¢DNA 25— & ilin & AT e =, 1
miRcute 3 58 A miRNA 2% % 5 & 4 M i ) & 78
Fast7500 qRT-PCR {GHEATRIN, LA U6 N2, R H]
2743 5T miRNAs B M X Rk . S0 A
3 U UM

1.3.6 ZER3FKix miRNAs $0E F #1045 S8
E&ESH A miRwalk 4 ZE (http ://mirwalk.
umm. uni-heidelberg. de) %f 45 74 miRNAs #4780 3L
PRI T 740 ) 6 T ¢, 3 i ik PR A 44 (gene ontology,
GO) Frat R 3: R 2H 7 B4 15588 % (Kyoto encyclo-
pedia of genes and genomes, KEGG ) X} _| iR #4511 22
SRR AT AR Yot B ANLZH o3 T DI REAN
AHOCAT = 30 0, G e AR A P < 0. 05, 25 %
(false discovery rate, FDR) <5% ,

1.4 ZEit=f4bs® )i 1] SPSS 22. 0 B {4 4T 5 d
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i35 5007, W Shapiro-Wilk #5368 36 3F 5088 (91E 6.659,P >0.05) . MIRI 41 L-GBE 41 fl H-GBE £k
S, ERESAVE G IR « prifE2E (v £5) R BT, T, Ty T, BROREEMRTHRTARA,] e
N, ZHM BRI 2257007, 2 AR ECR ok HEE R TR FARHA, ZRAESITFE L (P <
¥,P<0.05 AEFAGIEE X 0.05) ;L-GBE #H#1 H-GBE £H KR\ T, .T, T, 1 T, Kt
) R OF I T MIRL 41, ) 20465 52/ F MIRD
W, =R G5 X (P <0.05) ;H-GBE A KR T, |
2.1 4AKRROEMI SAEEKEE 4R WE T, T, AT, OREEST L-GBE 4,] fifmEn
o AR T, BH DRI ZE R TG F R L (F = F/NT L-GBE 4, 22 R A5t iH2# 7 L (P <0.05)
% 1 4ABAKRROER ] SHBEEILE

Tab.1 Comparison of heart rate and J-point elevation value of rats among the four groups (x%s)
LB/ (W - min ") .

ZH 5 el

2157 n T, T T, T T, J SRR E/ mV

RFARH 12 385.31 £23.33 378.28 +21.57 352.74 +18.34 360. 15 +26.32 364.33 £24.15 0.082 +0.009

MIRI 24 9 342.18 £24.53 224.12 +£33.36" 235.32 +£26.63" 260.82 +25.53* 262.33 +£31.35° 0.153 +0.011"

L-GBE 41 10 376.98 £24.13 262.31 £29.45%  281.33 £30.03%  291.35 £27.72*  303.46 +31.70°>  0.116 =0.020®
H-GBE#H 11 384.61 £20.64 284.32 £21.51™  299.19 +31.86%  308.76 +£28.68"™  315.27 +34.63 0.093 +0.013**
F 6.659 234. 667 199.524 212.091 131.245 68.636

P >0.05 <0.05 <0.05 <0.05 <0.05 <0.05

T ST ARAEP <0.05; 5 MIRI 4 4" P <0.05; 55 L-GBE 41 lL#:°P <0. 05,
2.2 4AKRBOMARRBEEEZETNL 4521 miR-146 .miR-21 .miR-155 Fl miR-200c £ 27 %Kik,
@z?*?ﬂkﬁ LA 52 8, AL ﬂ%m H-GBE ZIR LG AL ST miR-144  miR-200b 2
%uimo MIRL AL RO IS f AL o 200 5 F I MIRI (P <0.05).
Jii B, H B A I 0 25 WA AR VE IR B , S AE IR T R
BHOn. 5 MIRI 4141 He, H-GBE 411 L-GBE 41k

B0 LA L BTG, S B K {IIII e W

P4, H-GBE 2 K B WL A i A2 B 4 L-GBE 41 100
L III.I miR-200b-3p gzg
A\'¥e} —0.50

miR-155-3p I ’122
—2.00

— miR-200c-3p

— ‘ miR-34a-5p

{ miR-21-5p
’I miR-146a-5p

MI/RI4L H-GBE#L

2 MIRI £A#1 H-GBE AKX A2 4R miRNAs £ 7%

A BRTARYL;B:MIRI 41;C.L-GBE 41;D.H-GBE 41, Fig. 2 Heatmap of differentially expressed miRNAs in
1 4AXKBRONARKFERLSY (HE 6, x200) myocardium of rats between the MIRI group and H-GBE group

Fig.1 Pathomorphology of myocardium of rats in the four 2.4 MIRI 270 H-GBE AXR/OAIARERFRIX
groups ( HE staining, x200) miRNAs X RIEELLE 4R WK 2, H-GBE 4]
2.3 MIRI A #n H-GBE AixBROALahmERE  KROHHZH miR-144 miR-200b A1 % 5 2
1= miRNAs % & 45 ZE B LR 2, MIRI 2H Fn Z5 T MIRI 4, miR-34 ,miR-155 . miR-21 ,miR-146

H-GBE 4 K R > HJL B A6 4 20 3 % F1 miR-200c AX} 5 LT MIRI 4, 2 7 FH
1 290 4> miRNAs, H.tft miR-144 miR-200b . miR-34 . it E L (P <0.05),
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%2 MIRI %0 H-GBE AKX R/ LA L miRNAs 83 RiZE LR
Tab.2 Comparison of relative expression of miRNAs in myocardium of rats between the MIRI group and H-GBE group

(x%5)
205 n miR-144 miR-200b miR-34 miR-155 miR-21 miR-146 miR-200¢
MIRI 4 3 1.05 +0.08 1.01 £0.02 1.03 £0.04 1.00 £0.02 1.01 £0.05 1.00 +0.03 1.01 £0.03
H-GBE 4 3 2.54 £0.33 1.88 £0.05 0.37 £0.03 0.52 £0.05 0.62 +0.04 0.28 +0.02 0.48 +0.04
t 2.273 1.863 -2.315 -1.527 -1.421 -3.193 -1.706
P <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

2.5 #RB%FK1X miRNAs SBEREFNESEEE
oM AR LK 3, I miRwalk B8 EXS iR
7 A 22 53835 miRNAs #E 47 88 5L A Fi 0, 3t = 4R 3]
3 401 UL s XL BE R R4 T KEGG {5 538 6 43Hr
KB, T 425 5 %Kk miRNAs 8 2 5 LHE O
(forkhead Box O,FoxO) {55 %% . H W% . Hippo 8 5
% I 5ET 1) i S8 B8 R F (tumor necrosis fac-
tor, TNF ) {5538 i i 22 B F2 R 11 2L 3h ) 5 025
Z 4% 1 ( mammalian target of rapamycin, mTOR ) 4§
{5530 BN A= 2 fE

FoxOQ/r=iB¢ A
P
s ° 0.005
" 0.004
Hippofn 5314 | 0.003
e 0.002
FIZRTM A 0.001
TNFf& S4000f A . 0.000
WEETRRH 4 PY T
mTOR'E iR ® ® 40
@® &0
Wntfz D2LFE [ )
@ w0
EORE ® @ o
@ =

0.225 0250 0275 0300 0.325
BRI S

B3 Z%3Fix miRNAs i KEGG {5 S8 8
Fig.3 KEGG signaling pathway of differentially expressed
miRNAs

3 i

SRRERAF PO BN SE T R 24 5 2Rk B
TN 173, T VRS T o 17 2 U, i
L VB BRAG BT IR I H R M R F RIS A
0, MIRT i fe th Z 2R 705 AR D i 2
AHLIERS S50 — A AR R R
O LR M FHE TSR AR BHR A, H BT SEA T A
AR KA JRAE IR A SR AT | LA P B
240 M6 e 4 6 A 40 O T S DR A e fE
= 25 LR A Yy ad B A HL R A 254
UTAESK , GBE Bk BUAE B it Lo i L4 B b B A 35
A2 A (. GBE =225 F i o i B S 4R

A PR, S AP T R A SRR
E I B A R AT EEEAE R AR A P R DU R et v
I AR O AR L AT A S R, MIRT
2 \L-GBE #H il H-GBE 41 K T, T, . T, . T, i}.0r3%K
BERT TR, ] S EE S ER T RT AL,
L-GBE ZHA1 H-GBE ZH KL T, \T, T, #1 T, .0 2
Fm T MIRL 41, J S8 A 2 2% /T MIRL 4
H-GBE 24 KT, . T, .T, 1T, if HR .3 TL-GBE
) S B 2N T L-GBE 4, HFRAKEL
LSS P53 , 40 1) J5 A DL B i & RE 2 i A B o
WL & A 3 B AR AR BE . MIRT 21 K B AL
HGERZEAL, O LA K, HH 30 8 1 2 YA A
PEIRIE, S 3= R B W g 388 . 5 MIRT 4L AH L,
H-GBEZH Al L-GBE 20 K RO MWL SR FLFR EERRAIR, &
SETRHEE L K ISR, H-GBE 41k FLC L4 2R
YRR L-GBE 2L, X —Z5 Uil MIRT 33 1
KEOTIRERI7, GBE W] 38654 MIRT S8 K EL00 1)
REA7, 77l GBE (100 mg - kg™ ) fE FHHE 1y 1o 35,
B MG fr GBE Xf MIRI K BB 25 ) DI RE“# A 52

miRNA |72 2 50 A BRW N A R R, i
WK R 9 4E b 6 1 GBE 2% 7 it i 7 0 3 4
Fal 1 HRFSE %L TS 5 i S 6 miRNA /0, B
/b GBE T f5 0o WAL 21 miRNA AR {h (1) 42 3 1 fF
FEo AT L PRI 45 SR /R, MIRT 4 1 H-GBE
LR B A ZE AL 44 1290 /> miRNAs Rk, H
#1 miR-144 . miR-200b , miR-34 , miR-155 , miR-21 ,
miR-146 I miR-200¢ & 2% 7 353k ; FI| H miRwalk %%
PEEERT R 7 A 22 53263k miRNA FEFT#05 K F5i
LR 3 401 NHEILH , X0 JE R EF7 KEGG {5
ST R, T A2 53R 8 miRNA £ SR Y
FoxO {5 738 % . A W Hippo {5 538 b 58 1] |
TNF {5538 i P28 37 8 11 .mTOR {5538 % A=
Y ad # . ARWESE qRT-PCR AN 25 3R 2 75, H-GBE
AR WL 2 miR-144 FH X %35 & B 2% & T
MIRT 41, 36 H] GBE 1] fig i ik 3 il miR-144 1Y 3 ik
X MIRT 5 85 i) .0 Ty B i 9 2 A 71 7 T . MiR-200
E— 2 IhEE miRNA K%, HH miR-200a . miR-200b |
miR-200c .miR-141 1l miR-429 41" , {4 H:A/EMIRI
HRAHSCAE M ATE 2 . A BF9E & 3, miR-200b Al
miR-200c¢ 7E IfiL 55 P Kz 200 3 R SF- 34 UL 200 B v ) 7K 7
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WA G AR ST 45 5 B, H-GBEZ K i
LHLEL 2 miR-200b AH X} 235 1 8 2% & F MIRT 41,
miR-200c¢ FH X} 23k & @ KT MIRT 41, $2 7.0 1L
e BRI VR O R R A G TE MR R T BE S R TR
miR-200b I miR-200c {335, i GBE ] figid i 42
EmiR-200b 5k %Ik miR-200c¢ [ 7K F-4 5k MIRT ¥ i
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