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[(FWZE] B® HTHUN RNA-1 (miR-1) 7E RS T O NUREF g s 4 difb i 9 E . AiE IR
1~3 Hi&SD KEDARALIRE T IFAR LT dE 4N A, e 3 ~ 4 AR AN AR I BEAL 4> 4 1E #5025 5 5 41 (CON+Lv—
Vehicle 41), IE % B miR—1 YLEKZH (CON+Lv-miR1 41). & 0525 9% 1 41 (HG+Lv—Vehicle 41)., &4 miR-1 UTER
20 (HG+Lv—miR1 2H) 4 41, /3 9 & T 5 #4585 5.5 mmol/L (IE 8% ) 5 25 mmol/L (5 8%) i) DMEM #5356, Jf:
SRR A miR-1 DU S RG R B i 254, T 12 h 5 e 55 3 . AR 3 d IS RE A ULk
FRik 90% I}, SR FH SN 5 B S e st — RS HHAE SOV (qRT-PCR) K miR—1 3k, BEFER G2 1 56 (ELISA)
R e S 1 TR I G b i, R 1 I A 5 BGRB8 (Western Blot) A IR 19 T A L 25k 5t 4 i 46 19 iy
(MMP-2, MMP-9) } H WiAH SCH F U A S 1 1 558485 3B- 11 (LC3B-11). el R B4 1 (P62/SQSTM1 ),
HAVE [ D (Cathepsin D) (R334, R 5 CON+Lv-Vehicle ZH 4%, CON+Lv-miR1 4 & F8H525 715
TGt # 5 X s HG+Lv—-Vehicle 41 miR-1 kW@ FHE (2722 1.82£0.17 Lt 1.00+£0.04), B JFE A T A
Sy Wi (me/L: 14.554+0.33 [ 7.28 £0.22, 157.50+ 13.22 [ 61.25+8.54) Je Fe ik it (K FEAH : 432.35+56.00 1t
100.00 £ 15.00, 320.35 £47.00 Lk 100.00 +15.00) BI @ T}, MMP-2, MMP-9 ., LC3B- 11 | P62/SQSTM1 & [ #ik
H 3 (MR {H : 249.0+21.0 1 100.0+15.0, 142.3+20.0 [t 100.0+16.0, 178 +19 I, 100+ 14, 378.3+20.0
Lt 100.0+15.0), 1fif Cathepsin D 3% 35 B i B AR (IR B2 {H - 60+ 14 L 100+ 10), 22 F ¥ A Gt 2 L (3 p<
0.01), 5 HG+Lv-Vehicle 2 It %, HG+Lv—miR1 2H miR—1 2835 B B F A% (274 1.21+£0.10 [t 1.82+0.17),
WA T A AY 53 W (mg/L : 10.68 +0.54 [t 14.55+0.33, 87.25+13.55 £ 157.50+ 13.22) M3 ik 8 (JKEF
fl : 179.41 +£45.00 [+ 432.35+56.00, 173.41+50.00 [t 320.35+47.00) B 4 3 />, MMP-2 . MMP-9 . LC3B-1I .
P62/SQSTM1 #E 117635 1 W BEAK IR A « 172.0+£23.0 1 249.0+21.0, 90.0+17.0 [£ 142.3+20.0, 138+ 15 It
178 +19, 265.0+17.0 [t 378.3+20.0), Cathepsin D ik B I+ OKJEE : 110+ 17 [ 60+ 14), Z R B 51T
(Y P<0.05). it EHERSE NGO HUSET4EAM T BE B miR—1 263K, miR—1 JE PR PTER X b
BRSO LB 2T 24 40 e S50 2 i Ak A PR LA T 4 T, JCAIL I AT R S5 0K 52 27 2 4 i 1 Wi . L7 Cathepsin D
FEIk PO IR (AR R
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[Abstract] Objective To investigate the effect of microRNA—-1 (miR~-1) on the fibrosis of cardiac fibroblasts
induced by high glucose. Methods The primary cultured fibroblasts from 1-3 days old Sprague—Dawley (SD) rats,
were randomly divided into 4 groups (n = 3): normal glucose + lentivector—vehicle (CON+Lv-Vehicle group), normal
glucose + lentivector-miR—1 (CON+Lv-miR1 group), high glucose + lentivector—vehicle (HG+Lv—Vehicle group), high
glucose + lentivector-miR-1 (HG+Lv-miR1 group). Fibroblasts were cultured in glucose concentration 5.5 mmol/L and
25 mmol/L DMEM culture, and were injected lentiviral vector carrying miR-1 silencer sequence or the same volume of
lentiviral vector. After 12 hours, the medium was replaced with fresh complete medium. After 3 days when transfection

efficiency was up to 90%, the cellular miR-1 content was detected by real-time reverse transcription—polymerase chain
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reaction (JRT-PCR). The secretion of collagen I and Il were measured by enzyme linked immunosorbent assay (ELISA).
Expression of collagen 1 and I, matrix metalloproteinase 2 and 9 (MMP-2, MMP-9), autophagy related protein
LC3B-1I, P62/SQSTM1 and Cathepsin D were assessed by Western Blot. Results Compared with the CON+Lv—
Vehicle group, the content of miRNA in the CON+Lv—miR1 group had no statistical significance. Compared with the
CON+Lv—Vehicle group, high glucose increased the amount of miR—1 (27**“: 1.82+0.17 vs. 1.00+0.04), collagen
I and Il secretion (mg/L: 14.55+0.33 vs. 7.28 £0.22, 157.50+13.22 vs. 61.25 £8.54) and expression (gray value:
432.35 £56.00 vs. 100.00 £ 15.00, 320.35 ==47.00 vs. 100.00 &= 15.00), the level of MMP-2, MMP-9 and the expression
of autophagy related protein LC3B-1I and P62/SQSTM1 (gray value: 249.0+21.0 vs. 100.0+15.0, 142.3 +20.0 vs.
100.0£16.0, 178 19 vs. 100 £ 14, 378.3+20.0 vs. 100.0+15.0), decreased the expression of lysosomal associated
protein Cathepsin D (gray value: 60+ 14 vs. 100+ 10), and the differences were statistically significant (all P < 0.01).
Compared with the HG+Lv—Vehicle group, the amount of miR-1 in the HG+Lv-miR1 group was significantly decreased
(2744 1.21+0.10 vs. 1.8240.17), collagen 1 and 1l secretion (mg/L: 10.68 +0.54 vs. 14.55+0.33, 87.25+13.55
vs. 157.50+ 13.22) and expression (gray value: 179.41 +45.00 vs. 432.35+56.00, 173.41 =50.00 vs. 320.35 +47.00),
the level of MMP-2, MMP-9 and the expression of autophagy related protein LC3B-1I and P62/SQSTM1 (gray value:
172.0£23.0 vs. 249.0£21.0, 90.04£17.0 vs. 142.3£20.0, 138 £ 15 vs. 17819, 265.0+17.0 vs. 378.3£20.0) in
the HG+Lv—miR1 group were decreased and the expression of lysosomal associated protein Cathepsin D was higher
(gray value: 110 £ 17 vs. 60 £ 14), and the differences were statistically significant (all P < 0.05). Conclusions The
expression of miRNA-1 was up-regulated in cardiac fibroblasts cultured in high glucose, and miRNA-1 silencing

inhibited cardiac fibroblast induced fibrosis in high glucose. The mechanism may be related to the recovery of autophagy

flux, up—regulation of Cathepsin D expression and inhibition of collagen production.
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B DRI U LT 2 Ak 2 U JIE XA PN 2 i B | 1
Jig P R R A T J 7S ) — s N PR B, R R
L WUBLET 4R AR 2 | AL BT (ECM) TR ARG
JREFYEad R, A S AT IR IR 4, D LE Y
T RS A B 2 R O LT AL mT
0 P as F EE 0 | AR B Bl R, B T BB IR
TAE S0 B BsN  5 BEIRI P & 2O U ST
B ) 95 A IO P v AW, ELRE AT S, A B I (] 4
Ko st BT M RNA (miRNA) &2
/NEAESRRS RNA, ©5 B B35 5% 09 mRNA 456
TR R AR AL, miRNA 25 70K
WA 2 G0 R R 25 T B B B A R 0L I
PR PR 2R miIRNA S %3k 70 s in
FHHFFEHGE , miRNA-1 (miR-1) {5 763k A] B S 401
LEDIRE s JEER R miR—1 FF 5 % A 1 O LR AL
I BSOSO I TO WUILES & 1 T
(¢TnT) !5 miRNA AT 0] 25 5 T A B0K 08 26 11 36
IR AT EIE miR-1 25
TR O U O IR A, 17 miR—1 X0 JJLEF
A B AN . AT ST R FH I B s e Sk A
DUER miR-1, W miR-1 76 @B O WU £F 4
YL EET de AL AVE R, RIS EAE AL
1 MREFEE
1.1 2B sh Jeik A« SPF 4% SD KR, 1~3 HiR,
WEREASH (R TE 8.5 g, I3 M KA SCI Bl L P A1

VFAMIES SYXK(F5)-0045. JG2F 13 (36 GIBCO
N, B F G KRR 2\, DMEM B 3%
HECE\STIEEYEARARA ) PLiEE A
(Vimentin) 240, —PUEE A T A, —$H0 35k
4> )@ F i (MMP-2 ., MMP-9), —¥$i 41 4145 (1 /i D
(Cathepsin D, 3 [E Abcam A A]), —HUHEEFCEH 1
i24% 3B-11 (LC3B-1I , 2 [H Cell Signaling A 7] ), —
BLAEH FE A  1(P62/SQSTM1, 1 [E Abnova 2%
A]), B - Wh&EF (B —actin, [ Sigma A F] ).

1.2 D UUREF AN R AN 35 - JCR A E T FE IR
DR, 37 CF AN 0.1% K5 1T 4L 3 min, 3
FIREE AR 3 ~ 4 K, 58 FIRES
10% Jif 25 I3 ) 1F 5 5% B DMEM 35 73 H rh 28 11
AL, B0 AN RS 200 B UE M i, 22 3
BE Ji ARAS 2 ) JEA RO WU T Ak 20 M, 4 LA B
TR ML AR5 3%, Fof B2 20 B A Al s RS s 0.25%
[ B B 3 ~ 4 AR AIMI AT 5286 . 47
Pt Vimentin ZHU R ALY (0% 58 , 858 R BHME:
1.3 S5 B A B <K 20 A 3 Sk 1E R BE 2 0 B
4 (CON+Lv=Vehicle 21), 1E % ## miR-1 Ui Bt 41
(CON+Lv-miR1 41). mbE2s 7 241 (HG+Lv—Vehicle
ZH). EbE miR-1 B4 (HG+Lv-miR1 41)4 41, 1
R 3. IEH AR 530 B R T A b
4 5.5 mmol/L 1 25 mmol/L i) DMEM 553 5t ; 23
R AL T 18R A, DR 45 T 18 9% 7% miR-1
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1.4 Kl Feds X oridk

1.4.1 IR EEL YL - 5 3 ARNET 4k 20 i LA 40 f 2%
(3 ~5) X 10"/L 5T 6 FLAR, 1255 7 LA & B L 4
B(MOIAE) 50 2 FP B 27 AE 4L, 12 h 5 B8 46 5
AR, 3 d Ja T SR8 0 5 7% Y R B .5k
1 (GFP) A 40 fl 55088 i 90% . J7 5128 miR-1
G DX ) B PR A% 2 ) ER e ] LG B A A R AL
TR 110" TU/L,

1.4.2  SCEFE i R sk - RAMHFEE OV (qRT-PCR)
R miR-1 : PA miR-1 2 %% 5% cDNA R BIp, P34
AR miR-1, L B —actin fE NS EE, 519+
G MR AR AR ROV A - ROk
65 °C 10 min, 25 °C 5 min ; TS 94°C 4 min ; I
94 °C 30 s 3 50 “CiE K 30 s 5 70 CCIEH 40 s ; 2 40 4
PEFR . RH] 2724 544 miR-1 ik,

1.4.3  PFHR R Bt (ELISA ) A6 I i Ji A 1 o3
iR« 43 AR ELISA 3057 65 v B 15 25 B A I i I A
I AV A 59

1.4.4 & H e Bl 56 (Western Blot) I 2 25
F R0k BEBUE 1, 5k I BCA 32900 % 8 (& 1, B
FE 50 ne, T b SEGRER N — 5 PN I Ik e vk Je v
Uk (SDS-PAGE) /3B H , e EN AR LT 4 R I |-,
5% 41U F AL (BSA) B F 1 h, 4350 A—$tiie
JRAEE T (1:1000), —Heh A (1:1000), —
L MMP-2(1:1000), —HL MMP-9 (1:1000), —4
LC3B-1I (1:200), — $T Cathepsin D(1:1000), —
PL P62/SQSTM1 (1:1000) FIHT B —actin (1:5000),
4 CUKFAMF B I & . H & 20 B R 522 vh il
(TBST) PEi, INAAR R, —Hi 55K 95 E 1 he ffiH
WRAESE RSB, Tmage T 30T, D8 4% 451
KEE, LHEHS B -actin K EEEERR,
1.5 Soit=fAab s . i SPSS 20.0 4S8 b kL
P& , K Graph Pad Prism 5 {42 FRECYE , 1T 7ER
DI + b2z (x+s) FoR , Z41R] SR H A
RO 2500, AL AR LSD—¢ 5, P<<0.05
RERBHIFERE .

2 & R

2.1 O HURET eI miR-1 ik (& 1) : 5 CON+
Lv—Vehicle 4 %, CON+Lv—-miR1 £ miR-1 ik
ZER IG5 X, 1 HG+Lv=Vehicle 21 miR-1
ik B BB B (P<0.05) ; HG+Lv—miR1 21 miR-1
FEIRFHE HG+Lv—Vehicle 411 5 F&AK (P<0.05).

2.5

20k 1.82+0.17%
Sisk 5
ﬂ 1.21+0.10
® Lok 1.00£0.04 890,09
o
g

0.5+

0
ZH 51
A WIEH B2 41 (CON+Ly=Vehicle 21 ), B JIE# B miR—1

YUERZL (CON+Lv-miR1 41), C Ry b2 i #:41 (HG+Lv—Vehicle 41),
D gk miR-1 UTEk4H (HG+Lv-miR1 41) ; 5 CON+Lv—Vehicle 41
A, *P<0.01 ; 5 HG+Lv—Vehicle 2 ¥4, PP<0.05

B 1 S i RS - BAEEEE N (qRT-PCR ) Kl = i A B
ARG/ RNA-1 (miR-1) YLERXT miR—1 38 A 5200

2.2 JNET AN R AR o b i R R A (5R 1
& 2) : 5 CON+Lv—Vehicle £ [t %, CON+Lv-miR1
R IR T ORI 0 b i e ik it 22 S o 4e it
2% X, 1M HG+Lv—Vehicle 20 #) B & #8555 (¥ P<
0.05) ; HG+Lv—miR1 2R EE 1 1 A T o3-iih i Je 3
KB HG+Lv—Vehicle 211 W& ($) P<0.05),

R 1 SEELERR N RNA-1(miR-1) TE

MEREES | #MllHSREREBRIENFNE (x £5)

15 ﬁﬁz]_( J3 i (mg/l)

# REA T e AR
CON+Lv—Vehicle 41 3 7.28+0.22 6125+ 8.54
CON+Lv-miR1 41 3 7.38+0.39 58.75+ 4.35
HG+Lv—Vehicle 41 3 14554033  157.50+13.22°
HG+Lv-miR1 41 3 10.68+0.54" 87.25+13.55"

. HeAs H AR RIE()

- P RIFEEA T e JE R T
CON+Lv—Vehicle 41 3 100.00+15.00  100.00+ 15.00
CON+Lv-miR1 41 3 94.12 +23.00 81.72+22.00
HG+Iv—Vehicle 41 3 43235+56.00°  320.35+47.00°
HG+Lv—miR1 41 3 179.41 +45.00"  173.41+50.00"

7 : CON+Lv—Vehicle 20 4 1F # B% 25 9% # 20, CON+Lv-miR1
20 S 1E B miR—1 UTER 41, HG+Lv—Vehicle 41 Jy i B8 25 5 2520,
HG+Lv—miR1 44 & miR-1 YUEREL ; 5 CON+Lv—Vehicle 41 FL 32,
Ap<0.01 ; 55 HG+Lv-Vehicle 41145, PP<0.01

NG HG
Lv-miR1 -
Lv-Vehicle
- - - -
JFREAL | S

NG JIEH B FE, HG NEHEE S, Ly-miR1 N miR-1 JLEk,
Lv—Vehicle N2 8E, B —actin g B - ALshEEH
B2 JH AR PE BN B (Western Blot ) A6 b b F
u&fﬁd\ RNA 1(miR-1) PURRXS IR 1 T AR IA 52



* 1116 -

A Fo AU 2 2016 4F 12 J1 56 28 BB

12 # Chin Crit Care Med, December 2016, Vol.28, No.12

23 MM MMP A LB (K2, K3): 5
CON+Lyv—Vehicle 2] H.#¢ , CON+Lv-miR 1 £ MMP-2
MMP-9 ik 22 5 TG 1H2= 5 X, M HG+Lv-Vehicle
20 40 534 5 (1) P<<0.05) ; HG+Lv—miR1 41 [
TREEHE HG+Lv—Vehicle 211 2 (¥ P<0.05),

*F2 SEELEM KRN RNA-1(miR-1) TE

WEEEEE A (MMP-2. MMP-9) &R0

. 1=$th AR OREH)
14 MMP-2 MMP-9
CON+Lv-Vehicle 4] 3 100.0+15.0 100.0+ 16.0
CON+Lv-miR1 41 3 107.0+23.0 83.2423.0
HG+Iv—Vehicle 41 3 249.0+21.0° 1423+20.0"

HG+Lv-miR1 41 3 172.0+23.0" 90.0+17.0"

7E : CON+Lv=Vehicle 2] & 1F % B¥ 25 i 2 41, CON+Lv- m1R1
21 R 1E H B miR-1 JLER 41, HG+Lv—Vehicle 41 4 & B 45 7 B
HG+Lv-miR 1 20 M55 miR—1 TR ; 55 CON+Lv—Vehicle ZH I:E,ba
Ap<0.01 ; 15 HG+Lv—Vehicle £ 42, bp<0.05

NG HG
Lv-miR1 - + - +
Lv-Vehicle + - + -

MMP-2  — o— S —

MMP-9 | - S N .

NG JIEH IR, HG N EE SR, Lv-miR1 N miR-1 UL,
Lv—Vehicle NZ3HGEE, B —actin M B- WshEH

3 B FAEEIRES (Western Blot ) K6 =B b B
DU RN RNA=1 (miR-1) YR 5L 4 I 26 1
(MMP-2 . MMP-9) 3K (1541

2.4 miR-1 JUERYK S A AT 4 20 it = B 1 Y 3 e i
2L (23518 4): 5 CON+Lv—Vehicle 41 L4, HG+
Lv—Vehicle 21 LC3B- 11 . P62/SQSTM1 AP i =,
Cathepsin D 2 ik B i &I (1 P<<0.01) ; 1fif CON+
Lv-miR1 41 25 #6522 L B L g 22 2 L (¥ P>
0.05), 5 HG+Lv-Vehicle 20 4, HG+Lv-miR1 21
LC3B-1I | P62/SQSTM1 #ik B i F& A%, Cathepsin D
FIRH TS (4 P<0.05).

*3 SFELEM RN RNA-1(miR-1) T2

Xt B B R BB AE X | B R IE R R0

.- ﬁz{x A OKEE)
B Le3B-T  P62/SQSTMI Cathepsin D
CON+Lv-Vehicle 1 3 100+14  100.0+150 100+ 10
CON+Lv-miR1 40 3 96+17 8324230 11114
HG+Lv-Vehicle 41 3 178+19" 3783+20.0" 60+14°

HG+Lv-miR1 21 3 138+15" 265.0+17.0° 110+17°¢

¥ : CON+Lv—Vehicle 41 7 1F % B2 5541, CON+Lv-miR1 41
SHIEHOBE miR—1 JUER4 , HG+Lv—Vehicle 41 Ao i TE41, HG+
Lv-miR1 200 & 85 miR—1 JLERAH 5 LC3B- 1T MR MG (1 1524
3B- 11, P62/SQSTM1 HFFE4Y H B 1, Cathepsin D AL
fiff D ; 5 CON+Lv-Vehicle 41 H%, *P<0.01 ; 5 HG+Lv—Vehicle 41
ks, PP<0.05, °P<0.01

NG HG
Lv-miR1 - + -
Lv-Vehicle + - + -

LC3B-I

P62/SQSTM1

Cathepsin D

B —actin

NG WIEW WIS, HG JriiiE %, Lv-miR1 24 miR-1 JTER,
Lv—Vehicle A7, LC3B- 1 MHUEMIDCHE H 1 4858 38- 1T,
P62/SQSTM1 NAEA H 418 1, Cathepsin D SH41ZUE i D,

B —actin iy B - WEhE M

B4 BTG EIHAR: (Western Blot) Kl g5 AL 3E 1L
/N RNA=1 (miR-1) JTERXT A Wi AR 56 B 23k 1Y 5 )

R 1

C A WFFEUESE , U JIUBLET 25 200 i A vk )32 8 5t
10 mmol/L I} Eﬂﬁﬁﬂ:ffgﬁﬂﬁﬁgﬁfﬁﬁ[ 15_17], [N
6 3 K AT 2 A I B T A A 25 mmol/LL 7 %4 B
(35 IR L s 35 LS DR O I 7E B R 5E T Y
FRBLRLAE . L& E A S R AR, AR R TS
Eﬁﬁﬁﬁ%ﬁnﬁﬂgﬁ?ﬁﬂﬁmﬁlﬂﬁ%@@ﬁ , Bp7E
5.5 mmol/L FZJHEREFREE T I ALK E 19.5 mmol/L
() H B SR O WUSET R AN, 5 10 H WL AR L, R
T EE B A0 A 1 W B 2T AL S AR 22 AR K, T
AR HERR T 4005 13 e R R A1, # A 0E  /E o
— S PR 2R A MR AR Y

FERE R PR 78 ¥ 30E 52 T miRNA 78 Ak £ 0
JESE G h 22 IR 5, IS G PR I R et
A WFFEUESE, B IR miR-1 %ﬁT%EJ&&@%ﬂ&
PRV S O LA A T 5 3 223k miR-1 AT
Pr L U4 ShAE ) SO R i AR miR-1 fY
FEIB KRl B BAYT B 1 H (1) AR SZ5 b v
ELISA . Western Blot £ I .U» AIL 5 £F 4 41 i 1) £F
A K, 45 R 8, 5 CON+Lv—Vehicle 41 [ %5,
HG+Lv—Vehicle 25 A FH T A1 4 53 ib i M ek
LA M MMP 235 5 ] W T+, 1 25 T miR-1 3T
BRAD B S5 2T - AL KW R %, I miR-1 AEZEf#
[ AN (S

FESR miR-1 3 3235 5 T2DM O JILETF 4L A7 B
FEERZR B4 miR—1 Je 1k A R AIL il 52 4 D L
7 BFFE & B, S8 2k A0 miRNA FLIERAE 1%
Ji WA S L DR A RN [ TG, T2DM O 1 1
5 P 1 5 Ay o LA A 7 S8 B A8 T AT 0
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WA P S W/ MVA ) e 2 A R L B )N
1A 5 1605 PN )00 R T A AF R ik, P 3 5 5 2 R H
Wi / VS BR , IR AEAE T B W/ NMA Y R 4 BT L %
ff i R . RARAEAN TP IS K Y LC3- T BUR & H
WG 7K SF-388 a7, (R U R A IR B BE A2 3 A e R
J LC3-TT REEL LC3- 11 Fl P62 V£ K [ /M
B VS TR 8 4 A%, Cathepsin D VENI
BiAE M, 257 Am/MRA R S RAPFEm
I WEAR SR F R IR 45 R B8, HG+Lv—Vehicle
2 LC3B- 11 . P62/SQSTM1 21k B {2 5 F CON+Ly—
Vehicle 2, 1Mj Cathepsin D FeIk B B R, B b
AN K H MR ARE R A AT PRI, T A
W AZ BT 3 TZ5 T miR—1 JTERALBRT WA S
BERIBEAWE IEH R miR-1 VIR RES
g NSO VAT, 8 B e A (A

Zi 1, miR-1 UUER AT A8 3 0% 40 M B Wi b
VRIS TG , V5 PR A A P R B R e/ MAR
AN B T O U ET 40 Y 2T AT
Sk
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