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[ ABSTRACT | Aim To investigate the relationship between microRNA (miRNA) and autophagy in aged myocardial cells
induced by D-galactose. Methods The D-galactose with 0, 4, 8, 16, 20 g/L was used to induce the rat myocardial cells to
senescence respectively,and being stimulated 3, 6, 9 days later, the aging level of H9¢2 was detected by the beta-galactosidase
staining; the formation of autophagosomes in aging rat cardiomyocytes induced by D-galactose was detected by electron micro-
scope; the mRNA expression level of miRNA-30a, miRNA-126, miRNA-204 and protein expression level of LC3B II/LC3B I in
aging rat cardiomyocytes and HIC2 cells was detected by quantitative real-time(qRT-PCR) and Western blot methods respective-
ly. Results Compared with the control group, the cell staining was gradually deepened with the increase of drug concentra-
tion and the stimulation days, and when D-galactose concentration was 8 g/L for 9 days, cell staining was the most obvious; elec-
tron microscopy showed that the autophagy in aging cardiomyocytes induced by D-galactose was decreased; Western blot results
showed that the level of LC3B II/LC3B I in aging cardiomyocytes was reduced ; qRT-PCR results showed that in the aging cardio-
myocytes group the expression levels of miRNA-30a and miRNA-126 were decreased and miRNA-204 was significantly increased.
Conclusion In the process of the autophagy level decreasing in senescent cardiomyocytes induced by D-galactose, there exists a
reducing in miRNA-30a, miRNA-126 expression level and an increasing in miRNA-204 expression level, the differential expres-

sion of miIRNAs may be an important mechanism of autophagy in senescent cardiomyocytes.
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Figure 1. Identification of myocardial cell senescence induced

by D-galactose
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Figure 2. The formation of autophagy in cardiac muscle

cells was showed by electron microscope( 3000x )
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Figure 4. The protein expression level of LC3B II/LC3B I

in cardiac muscle cell

WU Ry T, AN B 9 32 1 B o %
ITERE I3 Klotho 8 17K - 328 # KR AR , s8R 3 ik
PR 25 Klotho 3 F B AR5/ F M HH BU REAT AL
HEAAER 2 S 40k, an A 32 10 38t
oA UL LR U R %
BT A D-2f 7L b S0 A RS | BL AR 40 A8
LRSI N 08 2 U BN S B~ g 1 B
SHE UM R L, D-2f FUBE ] o A
MIJTILTE 2547, A B, I A AR B, 25 AR
E A PR TA R SR AR TR AR SIS fifFH D-
A FUBEA T K O WLAN I H9c2 %2 i & BE, e it
6] (3.6 K)MRHKEE (4 /L) 1Y D-2F ZLBH A0 B 5
LR RN, MR D-2 LR B S KA
B, B-2F LR EHBRE 2 2 7 8 o/ L WREE T I
D-FFURRIC O LA 9 KJm , Hof S50 15 51l i
KK, $ER — %8 W () D-2F FLBE AT DL — %2 B
V] PN A ORI O LA B % 2E 5, 26 B R A 2
D-2FFURHE O LA AR Y

IS — 0 A A O A R, T 200 i P R A A
FrfE R A mEAEA Y Wi S 0
S AR REART ) LC3B S A A b A%
A, HETRE T LIAE R 2Bl 3l B A 7 AR AR K 40
PR 5 2540 S A% 3o 2 1AL WA, B A5 I LC3B R4
23 RO IS Y U B T 2 R B AT PR LC3B 1,
—H (W85 S, LC3B 1 5 W ik ok 2 T e 2 45
AT LC3B 10, 45 & 78 A Wik iy i 10ise)
LC3B 11 45 A MR S5 i i A % AR LA 5 N
Rife M0 LC3B Joik kA TP EIE B LC3B 1, 7T LIAR
ke G ) WA 5 I T A 2 A 25 A, DT 3R G ) I

RN AR . SXRE A X LC3B 2K M i &1
ATRLE AT A e K Y, Wk, Le3B 11 5
LC3B I FLfE A A W 2 Mg bR, AS R S5 25 R
BR, 5 IEF O UL A H 5, D=2 ZUE %o & 0
WLARAL Y LC3B II/LC3B 1 FAK T B E R, %
B D-2 UM A 5 00 40 i % mT RE TR iR A A
WK P ARG, EC T BEAL AT R — 2B 5

microRNA (miRNA ) 7] i 45 4 F ¥ mRNAs 119
3/ B IX (UTR ) A0 i 35 PR 2 507 DTG 52 i
SRR EARER R RS
A EEAER, AT LAE A0S sh s E S
5% R EMH, miRNA 7] LLZ: 5 2.0 L0
KRF O FEE O IR R & g rp U0 A ]
miRNA ] DUFEAS [A) %5 95 22 38, AN [A] miRNA
AT LAFE R —Fpgeig vh 2235 . A SCIIE 52, 7 5 3% B
YN it g6 £ B L 2B R B miRNA-204 K B 3% F
B2 Tk — 2B F5E & B miRNA-204 7] i 258 1
] 1 e DA T S M i e 200 L 1 184 5 B G T BB AL 1
e 1 e 97 40 B LC3B AR Ik, DT A A
(%A, Jian 202V S B S A00 LA AR A
SeH T, miRNA-204 7] LR LC3B #lHfil 3 Wil 72
miRNA-30a 7] LUE 2 5101 ] Beclinl 4511 H WK 52
M P 3 240 X 245 400 (R B ) Zh 2 R B, A
WA 1 Beclinl S miRNA-30 A E 280 3L X i
3Kk miRNA-30 A LAREAR i 5 00 5 28 BT 36 i Wi
K, 1 miRNA-126 5 45 958 A 98 20 i %) & AR
FERS B — 26 50 R S 8 0 v A7 45 % DI ¢
R ORBFIE SR R, D-2FFUR R B A O AL
YRR AL miRNA-30a F1 miRNA-126 ()52 3i5 7K
FEAIK, 11T miRNA-204 (13235 7K P 7 4l & 2k 3 % e
WS 3 P R R, miRNA 76 5 30 L2 i (4 22
AT AR B 225, X F 25T EES A
X,

25 TR 7 D-2ERBA S B O LAY
) WK SRR A 5 2 7, miRNA-30a . miRNA-204 &

E—L W

[ BE 30k ]

[ 1] Lapierre LR, Kumsta C, Sandri M, et al. Transcriptional
and epigenetic regulation of autophagy in aging[ J]. Auto-
phagy, 2015, 11(6) . 867.

(2] 8 R, B0 B, BRIGIR. A WS 5.0 R I8 2 A 5T
L] R 5 Bt &, 2012 (3):
224-233.



336

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 4,2017

[3] % B, SMET-. miRNA X b5 A0 #58 B HCAE g o iy
TEH st R [ 1], LB 2, 2013, 17 (10):
1 645-647.

[4] Kim Y, Lee J, Ryu H. Modulation of autophagy by miRNAs
[J]. Bmb Rep, 2015, 48(7); 371-372.

[5] BEH, K. g HUH Syl [ 1], AR BRL 7 it
J&, 2007, 38(1): 14-18.

(6] X X, skHR e, TR, & &4 .0k 8 K
Klotho 7KF- 5 (4l AR SCLY . v I Bl ko A 2%
2015, 23(2) ; 171-174.

[7] #EWAE, k1S, iFE. E2 WA e &
T[], MZR2G AL, 2004, 21(6) : 41-43.

[8] Chen GH, Wang YJ, Wang XM, et al. Effect of aging on
species-typical behaviors in senescence-accelerated mouse
[J]. Physiol Behav, 2005, 85(5) : 536-545.

[9] Feng R, He W, Ochi H. A new murine oxidative stress
model associated with senescence[ J]. Mech Ageing Dev,
2001, 122(6) : 547-559.

[10] 2. MafR R A2 N 70 M0 2R G0 v B SE 22 o 8 A

[J]. EPRBAFEE22%E, 2003, 24(4) ;: 178-180.

[11] BORLL, A, MR AR RTH )], e
FrmBEE SRR, 2003, 12(5) : 588-589.

[12] BRFER, Z/KLL. By id 72 b B W AE F n Ik o ok
[J]. T EZIKEE 2R, 2016, 24(6) : 644-648.

[13] He C, Klionsky DJ. Regulation mechanisms and signaling
pathways of autophagy[ J]. Annu Rev Genet, 2009, 43
(1): 67-93.

[14] Vrke, Mo, MER. Aol P EHB
Wrog ok e [ T]. FEmf B 2% S50l BR, 2014, 34 (8):
1 121-124.

[15] Kirisako T, Ichimura Y, Okada H, et al. The reversible
modification regulates the membrane-binding state of

Apg8/Aut7 essential for autophagy and the cytoplasm to

vacuole targeting pathway [ J]. J Cell Biol, 2000, 151
(2): 263-276.

[16] Kabeya Y, Mizushima NA, Oshitani OS, et al. LC3,
GABARAP and GATE16 localize to autophagosomal mem-
brane depending on form-1I formation [ J]. J Cell Sci,
2004, 117(Pt 13) . 2 805-812.

[17] Bartel DP. MicroRNA ; genomics, biogenesis, mechanism,
and function[ J]. Cell, 2004, 116(2) . 281-297.

[ 18] Small EM, Frost RJ, Olson EN. MicroRNA add a new di-
mension to cardiovascular disease[ J]. Circulation, 2010,
121(121) : 1 022-032.

[19] Condorelli G, Latronico MVG, Ii GWD. microRNA in
heart disease: putative novel therapeutic targets| J]? Eur
Heart J, 2010, 31(6) : 649-658.

[20] Atala A. Re: VHL-Regulated miR-204 suppresses tumor
growth through inhibition of LC3B-mediated autophagy in
renal clear cell carcinomal[ J]. J Urology, 2012, 188(6) :
2 434.

[21] Jian X, Xiao YZ, Bin H, et al. MiR-204 regulate cardio-
myocyte autophagy induced by hypoxia-reoxygenation
through LC3-I1 [ J]. Int J Cardiol, 2011, 148 (1):
110-112.

[22] Zou Z, Wu L, Ding H, et al. MicroRNA-30a sensitizes
tumor cells to cis-platinum via suppressing beclin 1-medi-
ated autophagy [ J]. J Biol Chem, 2011, 287 (6):
4 148-156.

[23] Zhu H, Wu H, Liu X, et al. Regulation of autophagy by a
beclin 1-targeted microRNA, miR-30a, in cancer cells
[J]. Autophagy, 2009, 5(6) : 816.

[24] A E, BigEZ:, # B, % miR126 DIREM 2R 5%
KAEGPE[T]. #ft, 2014, 36(7) : 631-636.

(MSCHE RER)



