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[H#ZE] BA K3 miR-320a-5p 3 & M4k & (HFD) #% 89 ) RERE Ao ik 8 £33 (IR) 8 H vk . T7ik
45 R C57BL/6 s R4 A 2 B (ND) 4 . HFD 28 ## mmu-miR-320a-5p agomir(MA) %8, ¥ HFD "& 3 8 B
J& »HFD 28 B # ik iE 4t 20 nmol/L # miRNA # 3h 7 69 B M 2t BB (micrON™ miRNA agomir NC) # 100 pL &
B 3% ik , MA 42 % F mmu-miR-320a-5p agomir, & £ 20 B, R BN KK ET/H, 24 3 AR
20 B R B RAMAKF B E A2 KB APTT) , v kA& £ %5 (OGTT) & oL; # K F -4 (HE) % & 4 0l i5
Bt SR A 2 AL 52 B % 6 E 8 PCRORT-qPCR) ¥ il & 22 51 J8) d #a fiS 5 28 2% miR-320a-5p 48 5% & & K F &
Pparg.Ppara.Cebpa.,Cebpb 2 F mRNA & & K F;ELISA # 0l s5 F fefk 8 Z 44 K B F-1gf-1) K F; West-
ern blot #& M fig B 48 2% 1gf-1. Phospho-Igf-1-rB/Irf(Tyr1131/1146) , Phospho-Irsl ( Tyr1222) . Phospho-Gsk3
(Ser9) .Phospho-PI3K p85/p55(Tyrd458/199) .Phospho-Akt(Thr308) . phospho-FoxO1(Ser256) ,Ppar-v.Gck.
G6Pase fo Pepke & kA KF, R 5 HFD a4, MA 28/ R BEE . A IEAS B 2122 (eWAT) B £ . &
B KT A FRAEH(HOMA-IR) £ 4K, kiR A i kA =P BH At & 4B R ik £ 4 eWAT
miR-320a-5p K F & & . £ % A%t 2 &L (P<0.05), 5 HFD k4, MA 215} f2 Igl-1 & F.eWAT #
Igf-1.Phospho-Igf-1-r8/1r8 (Tyr1131/1146) , Phospho-Irsl ( Tyr1222) . Phospho-Gsk3B (Ser9) , Phospho-PI3K
p85/p55(Tyrd58/199) ,Phospho-Akt(Thr308) ,Gck,G6Pase #= Pepck % & & Pparg,Ppara,Cebpa #= Cebpb %
B mRNA 7K -F # 4%, Phospho-FoxO1(Ser256) K F # &, 2 F A %t F &L (P<0.05), £ LA miR-
320a-5p T 474 HFD > R #9 e fk A= IR,
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Study on the effect of miR-320a-5p in high fat diet-induced obese and IR in mice"
HU Shufang' \YANG Li',CAI Taoying' XU Zihui*"
(1. Department of Endocrinology s Hankou Hospital of Wuhan City ,Wuhan , Hubei 430012,China ;
2. Department of Endocrinology sRenmin Hospital of Wuhan University Wuhan , Hubei 430060,China)
[Abstract] Objective To investigate the effect of miR-320a-5p on high fat diet (HFD)-induced obese
and insulin resistance (IR) in mice. Methods A total of 45 male C57BL/6 mice were divided into the control
group (the ND group),the HFD group and the mmu-miR-320a-5p agomir group (the MA group). After being
fed with HFD for 8 weeks,the HFD group was injected with 20 nmol/LL. miRNA agonist negative control (mi-
crON™ miRNA agomir NC) in 100 pL. of PBS,and the MA group was injected with the same amount of
mmu-miR-320a-5p agomir until 20 weeks. The body weight was monitored,and the waist circumference, me-
tabolism,insulin tolerance test (IPTT) and oral glucose tolerance test (OGTT) were analyzed for the three
groups during the experiment. The morphology of adipose tissue were detected by hematoxylin-eosin (HE)
staining. MiR-320a-5p in peripheral blood,the mRNA levels of Pparg,Cebpa,Cebpb and Ppara in adipose tis-
sue were detected by RT-qPCR. Insulin-like growth factor-1 (Igf-1) level in peripheral blood was detected by
ELISA assay. Western blot was used to detect the protein expression levels of Igf-1, Phospho-Igf-1-r3/1rf
(Tyr1131/1146) ,Phospho-Irsl (Tyr1222), Phospho-Gsk3 (Ser9) , Phospho-PI3K p85/p55 (Tyr458/199), Phos-
pho-Akt (Thr308) , phospho-FoxO1 (Ser256) , Ppar-7,Gck,G6Pase and Pepke in adipose tissue. Results Compared
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with the HFD group,waist circumference, epididymal white adipose tissue (eWAT) wet weight,insulin con-
tent,homeostasis model assessment-insulin resistance (HOMA-IR) in the MA group were lower; while energy
expenditure,respiratory exchange rate, glucose tolerance,blood glucose clearance rate and eWAT miR-320a-5p
content were higher, the difference was statistically significant (P <C0. 05). Besides, compared with the HFD
group,lgf-1 level in peripheral blood,the protein levels of Igf-1,Phospho-Igf{-1-r3/Irg (Tyr1131/1146) ,Phos-
pho-Trs1 (Tyr1222) ,Phospho-Gsk3f (Ser9) ,Phospho-PI3K p85/p55 (Tyr458/199),Phospho-Akt (Thr308),
Gck,G6Pase, Pepck and the mRNA levels of Pparg, Ppara, Cebpa, Cebpb in eWAT were lower in the MA
group,while Phospho-FoxO1 (Ser256) was higher, the difference was statistically significant (P <C0. 05). Con-

clusion Upregulation of miR-320a-5p could inhibit obesity and IR in mice induced by HFD.
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JIES Bk £ B A AR 3L, 2 51 A 2 18 1 e
SR, U0 2 B PR 9 (type 2 diabetes mellitus, T2DM)
01 s JFF 5 2 B T 0 W L B AN R AL i R
VA SE R B, 5 AR L AR AR S BN
fiE  FIF 531 2% 4 08 o 7™ R B W N 2 A A R R g
KW, RS Z WP (insulin resistance, IR) & T2DM HY)
EBEFHLH Z— RIS K& v A 2 ME T2DM
4 IR, HAFX IR 9 F 97 XAl ek T2DM IR Y7 Y
5 L AR H AT bR e,

W/ RNA (microRNA, miRNA/miR) & —2 %
55 220 40 M o R o 4 B AL A A R BE T 1Y /N
(19~25 MREAFHO EHMID RNA, 8Ok £ i STk 4k
TEFR . miRNA FE I 7 2 Fi i 1 A 2 4 508 1 &
AR Pl 2 T LR L O R I R OB PR AT
IEE AR RER i R AN SR ORI a1l
Sy At I R Sk AR AR A R T I R %
MW fE T . B B9 & B, 3B 4 miRNA 78
T2DM & # 4 i i o 53 % &35 . CAPOBIANCO
SV 5 R WL AL 3E miR-320a-3p 7E B £ 1L TH
miRNA [ 31K 3 #1550 PEAE |5 240 W 1 IR 4 56
TR PR EE . AR miR-320a-3p &R IA T IR B
3T3-L1 44k i fig 10y 4 f v, JF 4 FH T % B 1t UL -3
P (PISK) / 22 1R I 20 8 2 1 I (Ao 5% mi g i
i IR FAE %32, HK . miR-320 F % (miR-320a,
320b.,320¢.320d F1 320e) ¥ 7E g Wi o A b i ik, HL
miR-320c/RUNX2 #1535 A 0] 78 57 CH #%) 1 41 M 1Y
BEWi 434k . T . miR-320 i o # 15] BR e 2 32 4K (adi-
ponectin receptor, adipoR1) 45+ 18 -25 15 55 %
Jaek#E T2DM k4B KR, o, T2DM B # @ £ ik
9 miR-320 W] 4170 i JBE & A AR K -1 (Tgf-1) &
B FE R AN R PISK/ Akt 5 538 B E i R i
IR, KT % T miR-320a-5p 75 M BEAN 1Ay 32 35 K
P UE ST R A 4, FLATF 5T AL i AS B A

DAL A F 55 3 a0 A B R I R 5 A 5 4

JAlI miR-320 W R B W& R, IEME I m g IR
(high fat diet, HFD) i S AE Bl Al IR /)N BRUBE AL, 38 3
FE ## Kk U S miR-320a-5p il 7 B + 105 2Ok WF 5T
miR-320a-5p X AL EAT IR 5200, 5 miR-320a-5p )
e PR o7 FH i (7 AR 4 AR T 40T
1 ME5FE
1.1 #H

TC B F 9 IR K (specific pathogen free, SPF) %%
C56BL/6 /N (ALt fe B AE MR BO A IR R 5
e DL A B R (b A R AE W ER A R A
Al s miRNA 3 80 751 19 B 44 % B (mierON™ miRNA
agomir NC) A1 mmu-miR-320a-5p agomir (] M 4 18
AW RA TR D 5 /N B8 W & 48 (£ E Co-
lumbus Oxymax/CLAMS Al 43 R4 s MR R
i A 7 Crb =D 1 24547 BRA B 5 /0 BUBE B 3 ELISA
R & (FEE Millipore 23 HD) 3/ Tgf-1 ELISA {5
& GRDUESE AR PR B 5 A L 2R (R ED
ES7 AR A R T 15 Tgf-1 P GRIU Affinity HARA R
2 7)) s Ppar-v, Gek, G6Pase, Pepck. Phospho-Gsk3f
(Ser9) Fl B-actin Pk GRICE W2 e AE W H AR A RA
#)) s Phospho-Igf-1-r/Irf( Tyr 1131/ Tyr 1146) , Phospho-
Trs1(Tyr1222) . Phospho-PI3K p85/p55 (Tyr458/199) Fl
Phospho-FoxO1(Ser256 , 3% [E Cell Signaling Technology
ANFD s B P ECL R (GROUF BR YR
BRZYFD) s 1 Yt # 11 Marker . 2 fii 9% £ % (PVDF) it
CRBUZEYE IR A LB AT BR A 7D s Pparg  Cebpa, Ceb-
pb.Ppara fll Actb iy % 5¢ PCR(q-PCR) 5| ¥ (AL T
EREYHARARAFD s SYBGreen [ B4k Hl cDNA
A R & AT BRI AR AR A D,
1.2 7%
1.2.1 ZHEBEAHELRE

e R SPF 2 6 J8 C56BL/6 /ML 45 H L 14
H 18~20 g, 40 MIEH IR E (ND) 4l . HFD 41 f1 mmu-
miR-320a-5p agomir(MAY4H , &4 15 H, HFD ZH A



FTHREF 2020458 A% 49 %% 16 4

MA 21 DL B il B 3% 8 Al 5 . HED 41 2 #f ik v 5
20 nmol/L B micrON™ agomir NC Y 100 plL 2
G th il (PBS) . MA 4 3 51 %6 5 micrON™ mmu-
miR-320a-5p agomir H & 20 i,

1.2.2 AR KA 525

T 20 JE K /0N BURR B CE TR B b o
iy 2 d 5 Mg s 48 h AR AR AL L 23 B /s BRI A
S £ R IR 0
1.2.3 & B & & % % % (insulin tolerance test,
IPTT) #= & JR ¥ & ¥ 5% & (oral glucose tolerance
test, OGTT)

TSR 20 G258 12 h, AR UL , K il 25
i A R S BB 2R Y IR $5 B (HOMA-IR) =
G MBE X SRS R /22.5, 22 4 h 5. &2l KT
SRR R 1.5 U/kg, BBARBUMAS I 30,60,90 M
120 min KV IF#EAT IPTT, 254 12 h, 3% 2 g/
kg 17 OGTT, BB AP 15.30.60 M 120 min Ifi
WK
1.2.4 HARF-FL(HE) % &% 29 K IR

S 25 Ab B /N B, IO E R 17 20 4URR T
17 HE 3 (0, W59 AR AL
1.2.5 R MM ARSL S R miR320a-5p K F
¥l

A7 R BRI, 4 29 15 T 42 B miRNA, [6] 1 42 B
JA TR & ®E 8 Wi 41 24X (interscapular brown adipose
tissue, iIBAT) . ¢ T 1 & 5 I 41 21 (subcutaneous
white adipose tissue,scWAT) F1 W I g B 40 2 Cepi-
didymal white adipose tissue, eWAT) & miRNA, 3£
Bt 2¢ % E B PCR(RT-gPCR) # 1l miR320a-5p 7KF-.
1.2.6 RT-qPCR 3

W I IO i 5 4 245 BB TRizol — 45 $2 BUR ) &
A 15 B B B0 B B RNA, I £ ] NanoDrop2000 X
RNA W B2 M AL BEATAR I . 2 IRER —BE cDNA & i
iR 77 & (First-strand ¢cDNA Synthesis Kit) #1E 4 B
#1000 ng & RNA ¥ %% 5% ¢cDNA, 10 ng cD-
NA V£ BRI, 20 pl -PCR F2 B4R &, 2 I A2
95 °C 3 min; 95 ‘C 5 5,60 °C 30 s, ¥ 3% 40 NE I,
KM 22 AP ARG W A Goldview 1 2%
TENG W B I L VK S L LR 1

U — 80 “C¥RA7 I R A AR 7 2H 4L L PBS ¥k %
L3 FRE 50 mg 2N A 400 pl. & cocktail FIRERR
AR TG4 1 70 (1) RIPA &6 W, vKOK ¥ 5 T 5 8 75 B
W, B EIF VK 2% 20 min, 12 000 r/min 4 C B0
20 min, BCE W E B EP & ok I BCA 352 I #e
FEJG B 200 pl 80 BB W, A 200 pL % 3
BE #J 2 Xloading buffer F 95 C +# A4 20 min, 7K
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EAHERERE. U8 pg BEMALAREMA 1024+
T ot B R - SR TN O Tk i 6 S (SDS-PAGED) HL Tk 43
B, 120 VAE LUK B . 200 mA fHIR B, 2 h
% PVDF i -, 3% BSA # TBST ¥ i % i & M
0.5 ho MMA—¥i)5 4 CHIRME 12 h. 5 2 X TBST
FIREDE 3 KBRS min, WEE H0 TBST (LU
1:5000FB) i 1 h, TBST S iREME: 3 L BIK 5
min, ECL IR, 8 F&E LUK HRR L = B
actin JKEHE, L3 2,
*®1 q-PCR 5| ¥ F 5 R = K 1

A 5195551 TR
(bp)

Pparg IEfil:5-TCGCTGATGCACTGCCTATG-3' 103
217 :5'-GAGAGGTCCACAGAGCTGATT-3'

Ppara  IEfi:5-AGAGCCCCATCTGTCCTCTC-3' 153
J T 5 -ACTGGTAGTCTGCAAAACCAAA-3'

Cebpa IEM:5-CAAGAACAGCAACGAGTACCG-3' 124
I :5'-GTCACTGGTCAACTCCAGCAC-3'

Cebpb  1E :5'-GCGCCGCCTTATAAACCTCC-3' 171
S :5'-TGGCCACTTCCATGGGTCTA-3'

Actb  IE[]:5-ATCATGAAGTGTGACGTGGACAT-3' 153

S5 -AGGAGCAATGATCTTGATCTTCA-3'

*®2 —MEER

e ArEktts MER WL
Igf-1 Affinity(DF6096) %1+ 500
Phospho-Igf-1-rf/ Ir3('Tyr 1131/ CST(#3021) P 1:750
Tyr1146)

Phospho-Trs1(Tyr 1222) CST(#3066) #o1: 500
Phospho-Gsk33(Ser9) ABclonal (AP0304) o 1:750
Phospho-PI3K p85/p55(Tyr458/199) CST(#4228) o 1:750
Phospho- Akt(Thr308) ABclonal (AP0304) Ho1:750
Phospho-FoxO1(Ser256) CST(#9461) H 1:750
Ppar-y ABclonal (A0270) P 1:1000
Gek ABclonal (A6293) R 1:1000
G6Pase ABclonal(A16234)  f 13750
Pepck ABclonal (A8446) f 11000
B-actin ABclonal (A0270) B 131000

1.3 %itfam

* M Graphpad Prism 8. 0 f#I/E4: 3 &, SPSS 19. 0
AT AR B At R TR DL o s Ron, A [E] [
BORH ¢ K, Z2 41 8] R ] ANOVA J7 22450 #r s
PP <<0.05 hER AR L,
2 % ES
2.1 miR-320a-5p 3 HFD > & A B 69 % v

0~8 J&,3 H/NEAAE L, 2 H LG E X
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(P>0.05), 12~20 Ji,HFD A HE I ¥ & T MA 2.2 miR-320a-5p & HFD s AR #t89 % e

HH ND 4 (P <0.05), 20 A, 3 /)RR, E 3 A /N BRI B0 e (RPN LA, 2 R A
Bl AN I miR-320a-5p K P, ZF A G IT¥E SR L (P<<0.05) . 5 HFD 41 [ %, ND 41 A
X (P<C0.05), H MA HIERE B/NT HFD 40, miR-  MA 41 4 5 #4508 F0 0 0 6 B 1 55 (P<<

320a-5p K FH & F HFD 41, WA 1, 0.05), W1 2,
60 - (om) NDZR HFDZE MALE
-~ NDZH @ —
= HFDZA -
-+ MAZR o -
) o
w40 N
® °7
o]
Bl
2 N
0 2 4 6 8 10 12 14 16 18 20 «
A FE (D B
12.0 7 s . 1.5 1 a
11 B+
%
J X
= 10.0 W 104
S =
3 <
B 804 _—T— 0
©
§ 0.5+
o
6.0 =
L 0 L]
c NDZH HFD4H MAZH D NDZH HFDZA MAZE

Ac/INEUAR TS AL 2% s B2 20 JA I L/ UM LD 5 C: 20 JETINF L /N BUBE FBI 55+ B AR B 5 D2 20 JA I L/ BUAMA I miR-320a-5p AR 33k Kk 7 48 3
SRR ¢ P<<0. 05,
1 miR-320a-5p X HFD 7\ iR BE B B4 22 N

0.6 -V~ ND#H a
- HFD4R 067 ]
@ ¥ WAR % —
2| 047 & 041
] R
= 08
E 0.24 & 0.2
o T T L] T T L) T L) L] L] T L) T T T T T 0 IQ i Q
7:00 8:279:56 11:22 12:50 14:17 15:45 17:12 18:40 20:07 21:35 23:02 0:30 1:57 3:25 4:52 6:20 NDZE HFDZE MAZH

A Aax &% B

1.0 -9 ND{H —A- HFD{E  —& MAZE a

1.24
1 1.1+ | a

= 7 _ 1

{_ I
0.8 g 0.9
0.8 1
0- 7 T T T T T T T T T T T T T T T T T 0 7 Ii Q Q
7:00 8:27 9:56 11:22 12:50 14:17 15:45 17:12 18:40 20:07 21:35 23:02 0:30 1:57 3:25 4:52 6:20 NDZH HFDZH MAZR
c AxX % D

A/ BRAARIE P R E AR AR 2R 5 B/ B IR S0 gt (E S8 1T 43 BT AR 1B 5 C /s BRUPE I 8 28 4K 1 285 D/ BURE W 48 3 e BT R 1 5. P <<
0.05,
& 2 miR-320a-5p ¥t HFD /I R4 15 9 55 0
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2.3 miR-320a-5p #F HFD ) R g W 40 &% B & 49

3 /NEIBAT,seWAT i 8 fll miR-320a-5p /K
P, ZF THIT¥E X (P>0.05, 1 3 4
eWAT J B Ml miR-320a-5p /K- . 2 R A GiT
U (P<0.05), 5 ND 44, HFD 4 eWAT i
FEHR TR H eWAT 1 miR-320a-5p 7KF- B fi FEAIK
(P<<0.05), MA %4 eWAT {8 & 8] 8% T HFD 4,
{8 eWAT 1 miR-320a-5p /KF W] i F HFD 41, 22

a

10007 2 NDZE = HFDZE B MAZE a

800 4
C;
il 600
o

400

o1 M I

A iBAT scWAT eWAT

1.5 7 ca NDZH  mmm HFDZH B3 MAZH

a

0.5 4

miR-320a-5pfE 3T R iE KT
=

w

iBAT scWAT eWAT C
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SRR L (P<<0.05), WWE 3,
2.4 miR-320a-5p 5+ HFD /> & IR # %A

5 ND 2 Hedg HED 20 4 Tif o R AIG | i 0 77 ok 3
R 8 IR B R 5 HEFD 41 % . MA 4B fif 5
Bt L B T R R R, T IR 55 (P <<0. 05), 3
ZH /N BB B Z A HOMA-IR Ho&8, 22 3 H G it o
X (P<C0.05), 5 ND 4l i, HFD 4 il MA 418 &5
K HOMA-IR B & 38 fin . {2 HFD 20 3% fin 5 1
LU 4,

NDZH HFDZR MAZR

Lyme

Lva!

LyMos

LS p
- / -, B

ANEIE R EG AR B BN EIE I miR-320a-5p XA K GETHaMr AR & C/AN BRI 4120 HE B2 @] B (X100) 5 P<<0. 05,
3 miR-320a-5p X HFD /NGRS AR B E W I

0GTT

-o- HFDZH
—— ND4H
-m MAZH

m#E (mmol/L)
)

5
0 T T T 1
0 30 60 90 120
A BfE (min)
a
2.0 a

- |

BREE (ng/L)

0.5 1

0 -

o

NDZH HFDZR MAZH

IPTT
30 —-e-HFDH
—— ND2H
- MAZH
3 20
>
o
£
E
g 10
=]
0 L] L] T L] L] T L) L] T L] L]
0 15 30 45 60 75 90 105 120 135 150
B ff[8) ‘(min.)
8.0
6.0
x
x40
=
(=]
pm

I

0 T
D NDZH

HFDZH MAZH

AN OGTT ME/KF AL 2E s Bo /N IPTT MK P22 Al il 28 5 C /N BRI R & K P e it 43 B AR 18 D/ B HOMA-IR K-8t

S HTEERIE . P<<0. 05,

4 miR-320a-5p % HFD /N IR B9 20



2610 EREF 202058 A% 49 5% 16 &

NDZH HFDZR MAZH
800.0 gr-1 | T . —
a a
| [ Phospho—Igf-1-r B /1r B
2 600.0 (Tyr1131/1146) | . . -
E
~ Phospho—Irsi
T 400.0 1 (Tyr1222) | — - | —
o) I
- Phospho—Gsk3 B
200. 0 4 — -_—
(Ser9) CE—
0 : , B -actin -.|
NDZE HFDZH MAZR
A B
20 T s [ R Y
a a
1.5 = a
a
= a
il 2 a -
<
t} 1.0 =
i’
I
e
N |I| |I| II|
0 III
C lgf-1 Phospho—lgf-1-r B /Ir B Phospho-Irsi Phospho—Gsk3 B
(Tyr1131/1146) (Tyr1222) (Ser9)

A /NRAMNE I Tgf-1 KFEGEE 53 BT AR B B: Western blot & F1 4 JL B 8] ; C. /N Bl eWAT i Igf-1, Phospho-Tgf-1-rB/IrB(Tyr1131/1146) |
Phospho-Irs1(Tyr1222) Fl Phospho-Gsk3B(Ser9) JK {8 55 B-actin JK {5 /9 HLAE S8 T 4r BT ALk 181 . P<<0. 05,
B 5 miR-320a-5p X HFD /MR Igl-1 15 5 i B H9 5 i

NDZH HFD4A MAZH § e 08 o a
- = = — Z
Phospho—PI3K [ - - = WAl
p85/p55 (Tyr458/199) -
- 3+
E .
_ ~ K
Phospho-Akt . -
(Tyr308) ® R a a a &
| g o
Phospho—Fox01 - - HH 1 - |_I'—|
(Ser256) —m— ] III
[ actin | TS TS COEEEEEES 04 A

Phospho—P13K Phospho-PI3K Phospho-Akt Phospho—Fox01

A p85(Tyrd58) p55(Tyr199)  (Tyr308) (Ser256)
=3 NDZA W HFDZE =3 MAZR ND£H HFD£H MAZH
b 107 a e e
) a . a Gek
X a
H_'E 2 ’—| G6Pase |: - -
: ok [ — —
0 - n u B -actin -
c Pparg Ppara Cebpa Cebpb D ~ ~

A:Western blot % [ 4¢84 St #1[& ; B. /Nl eWAT ' Phospho-PI3K p85/p55(Tyr458/199) ,Phospho-Akt(Tyr308) #l Phospho-FoxO1(Ser256)
KB B-actin K BEH MY LAESE 143 AT HIRIE s C. /N eWAT ot Pparg,Ppara,Cebpa #l Cebpb & B mRNA # X%} 3 ik 7K 48 i1 43 Hr B R B D
Western blot 2 [ &7 LI [&] ;. P<C0. 05,

& 6 miR-320a-5p 3 HFD /MR PI3K/Akt 15 538 B 1 5 Il

2.5 miR-320a-5p #F HFD /- & Igf-1 12 5 i@ % 49 Phospho-Igf-1-rB/1rf ( Tyr1131/1146 ) , Phospho-Irsl
EA (Tyr1222) Fl Phospho-Gsk3B(Ser9) & 13 ik /K F B
MA 21 4b Ji i Tgf-1 K K eWAT H Igf-1.  B&E T ND41(P<0.05) . HMKF HFD 4. W& 5.
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2.6 miR-320a-5p & HFD /)~ & PI3K/Akt 15 5 i@ %
EORA)

MA 4 eWAT H Phospho-PI3K p85/p55 (Tyr458/
199) .Phospho-Akt(Thr308) ,Gck,G6Pase Fll Pepck &
I M Pparg.Ppara,Cebpa il Cebpb K mRNA £k
KA T ND 41, {8 T HFD 41, {2 Phospho-
FoxO1(Ser256) # [ £ 15 7K F- B W AKX T ND 41, {1 5
F HFD 4 (P<C0.05), LK 6,

3 it it

FWFFT & B, AR AFE T2DM FIS 5 T (4 Hig %
S I, L AT 5 A TR A IR AR 5T e 18 AE N Y £
Tl e P8 B AR 0 L 285 S SR BT R G W B % R
T2DM- . DR, B30 190 SR T A7 26 990 )y o 4 2%
PRI B KA

CHAKRABORTY % #f 58 3 52, miRNA 7E
T2DM 289k b L B LAE N, AT RE 2 5 s 7 40 i
HUTH oAk DA B 4 M Ok 7R R D OK Ak
HIAHF ST & . miR-320 K5 T2DM 1 & 4 & e
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