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miR-199a-5p ZEME XK E 1 F OB XA ERIZTH
WA, B AL IMEE B L ETRAE (400038 K, SR BEAE2E RERTE R )

[(HZE] HAY B miR-199a-5p 7EMAAREKEK I (Ang Il ) FEALICOMANE P IRBAE, Jitk  HEESD KK
30 H RSP 4 H 0 B FARE MR EUPIHH[10 mg/ (kg - d) ], 84 10 K il % 86 E sh ki 2 2500
BB KBTI FEA 5 56 28 K, il O ot S P8 HOR 2.0 & i 46 40, HE J 4 700 2.0 LR I AR R A 15 , qRT-PCR 5 1%
W5 22002 miR-199a-5p ik, B 10 H 1 ~3 d SD FLE, IR NLATAE , 2 X HRZH BRIZH (1 x 107 mol/L AngTT)
FIGIPIIZE (1 %1077 mol/L Ang Il +1 x 10~ mol/L 447> 3H%] ) ,qRT-PCR J5 0 52 .0 WILAT L miR-199a-5p 3k 5 43 311 e
miR-199a-5p B sk ZA0HIY) , WEE [ H] - & RRINB AN . 850 1 FEh k478 K BRSO 2 O LA I s Ae K, 22
% miR-199a-5p ik W FETHE (P <0.05) , Ang [l ZZARFEHUR A VD IH AT I 2550 5% iR A8 fk, IARAM 200 R A VP 30 AT I 3
FEAIS Ang T30 CFL RO LAE LT 309 miR-199a-5p 58 38 85 (P < 0.05) , >R %% Y« miR-199a-5p 4144 49y 1) 75 325 00 <41
miR-199a-5p ik ] @ ] Ang I HIATEA0 O MLAIAE [ H] -5 BB A (P <0.01) ; 544 miR-199a-5p B4 hn
miR-199a-5p AT B EFHE [ H]SZEAMRBA (P <0.01) . 58 miR-199a-5p 245 Ang [ S0 HILAN AL K 1) 5 5254
or T, T RETE MG il s h R I AR
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Alteration of miR-199a-5p expression in cardiomyocytes hypertrophy induced by

angiotensin II in rats
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Medical University, Chongqing, 400038, China)

[ Abstract ] Objective To investigate the alteration of miR-199a-5p expression in cardiomyocyte
hypertrophy induced by angiotensin [I (Angll ). Methods The rat model of cardiac hypertrophy was estab-
lished by transverse aortic coarctation. Thirty SD rats were randomly divided into 3 groups, sham group, model
group , and losartan group (n =10 for each group). The losartan group was injected intraperitoneally with losar-
tan potassium 10 mg/ (kg + d). The sham group and model group were treated with the vehicle. On day 28,
the cardiac mass index (CMI) and left ventricular mass index ( LVMI) were measured. The myocardial tissue
morphologic changes were detected by hematoxylin-eosin staining. Quantitative RT-PCR was performed to ana-
lyze the expression level of miR-199a-5p. Neonatal rat cardiac myocytes treated by Ang Il were exposed to
losartan, and miR-199a-5p expression level was detected by quantitative RT-PCR. MiR-199a-5p mimic and
inhibitor were used to transfect neonatal rat cardiac myocytes, and cardiomyocyte hypertrophy was assessed by
[ *H ]-leucine incorporation. Results The cardiac myocytes were hypertrophic and the expression level of
miR-199a-5p was significantly increased in left ventricle induced by transverse aortic coarctation (P <0.05).
Ang [ receptor antagonist losartan significantly reversed the changes. Losartan significantly decreased the
expression level of miR-199a-5p in neonatal rat cardiac myocytes induced by Ang [l (P <0.05). MiR-199a-5p

inhibitor significantly decreased [ *H]-leucine incorporation in neonatal rat cardiac myocytes induced by Ang Il
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(P <0.01), while miR-199a-5p mimic significantly enhanced the incorporation (P <0.01). Conclusion

MiR-199a-5p is an important regulator in myocyte hypertrophy induced by Ang Il , and may play a significant

role in myocyte hypertrophy signaling pathways induced by AngII .
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O U SRR o T 7 XL o FFE R B 2P0 UL
TR it o5 56 1o 0L 95 5 1) 22 s BRI OB S i, 2
B 230 T 3 v 1Y) 32 B B A , (H A B A
SER Y T AR T (Ang 1) T3S hnc WLk
457, I E AL, X & O WUIE R I ik &
H A, microRNA (miRNA ) J& T4 5 )5 7, 3%
WS AE N RNA 355 S U0 ER A5 K (RISC) B9 — 1> JT
7, 00 mRNA (1 3" s JE 4 it X, 51 #2122 mRNA [ fig
B B, DI S MR T R AR R AR
Y2 oige . AR, XPC LA Y miRNA A2 A i i
55 W R d R FiE T targetscan, PicTar,
miRanda 4 F miR-199a-5p BYERIL R & F1, Ang I
N A7 AE miR-199a-5p (% 7] BE 45 & 0 50, 1 6 T
miR-199a-5p 7 Ang I1 75 5 9.0 AL AR K vp 1) 28 £k
D L SCHRAGE

AR S5 A P 3 3l bk 4 78 0 IS 6 £ T i 2L
Ang T1 FeK 38N, 34171 5 20 LAE KA W8 Ang
I ZAAR4EHTH SIP X miR-199a-5p A8 A0 1 52 e Jz H
HOMERBSCE ; I3 — 0% HIAR S 2L B0 LA i
B3 KA i) 538 hnc LA L miR-199a-5p 3% 3k 55 77
2, WP ARTT T miR-199a-5p 1 Ang 17550 L4R AL
Kb fos

1 #R5FE

1.1 %shih

SPF gt SD KB 30 H &l & 180 ~200 g;SPF 2 1 ~
3.dSDELE 10 B, |5 =R R =R G .
1.2 2 2ME 2 BaX A

P 5E i PCR X ( Eppendoff, realplex ) ; NanoDrop # {15 43
JEIEHE T Thermo, ND-2000) ; 48 HL 6 J5URY 26 ( T PR3
249001 ) ; 1M 4 % 9K & 1 ( Sigma, A9525) ; has-miR-199a-5p 1D
MC10893 mirVana™ miRNA mimic ( Ambion 4464066 ) ; has-miR-
199a-5p ID: MH10893 mirVana™ miRNA inhibitor ( Ambion,
4464084 ) ; Opti-MEM ® | Reduced Serum Medium ( Invitrogen,
31985-062 ) ; Lipofectamine ® RNAiMAX Reagent ( Invitrogen,
13778-150) ; [ *H]-25 44/ ( Perkinelmer, NET135H001MC) ; miR-

cute miRNA $2HU7 B 7 &1 ( RAR S &), DP501 ) ; miRcute miR-
NA ¢DNA 2 1 56 a7 & ( KRR R, KR201) ;miRcute miR-
NA 5l &R & (SRR ], FP40T)
1.3 Shh R i 5 % 420

K FANE = 3l Dk 4 7 0k 52 ) 7 8 A 28 R B LT SR A
AL 79% FK A G (350 mey/ke ) JE IS T SRR IR B, 8 K BRLAD
FibT Bt [ , TCRHRAE IS T R BB T 7 v & Ab VT e Jik e
VP, SHRIE T 3h Ik K 8 S st de st Sk AT & TR T3k,
4 STARZZNIE F SRS A5k — R 5 4L (R T AREAR
5L RGBT S, B RS S LA B B k. VbR
J R S S D LB 10 mg/ kg, fBe T AR ZH AR 2 I VA 25 A
PR . RIGH 3 RIFIRLZ, R 1 IR, iELE 26 d,
1.4 KA —HEHHENL

SR HA TR, 2 VWG R B — M I 0, £ 45 2 B L3 B 1
O KRS R B RS I RS IR T B AL
1.5 whEfgdon 2

AJFE 28 K, Frit R EUARBUE (body weight, BW) 5, 45T
KA G (350 me/kg) BRI , S GHTT B ER S O , vk 2E BRER K
PR M, PEARIE T, B O JIE BT & (cardiac mass, CM) ;R 2%
DA O, #R im0 % (left ventricular weight, LVW) fll’%
i) B B 42k (septum, SEP) ; LA (LVW +SEP) 5 BW Z IW/E R 70
T8 B (left ventricular mass index, LVMI) ; PA CM 5 BW
Z HEAE RO B B 5 50 ( cardiac mass index, CMI)
1.6 A£v=% HE 46

A OMASUE T 4% SR B, (8 )
IR HE oo, FiE0 AR 3 min 2 U BB
LUK S min x2 Y, BEIOKTR min 5 JAACHE 6 1 min,
ZEKIE 1 min, 1% $hMR LB 5346 20 s, 281K B8 1 min, 1%
FUKIREE 30 s, 250K BE 1 min, fRJ5 AP0 444 1 min, ZE 18K
PE30 s, BREE QRN , RSB W], RIS L OB
WML LA LUE S FHNE
1.7 qRT-PCR 7 &#&m £ F miR-199a-5p % AL

B 50 mg 220 E OV . 4% R & I 45 42 B miRNA,
miRNA f{) 3" K hn Poly (A) 43,37 °C 60 min,¥f Poly(A) &
M miRNA #E 47 2 7% 5% 507,37 °C 60 min, qRT-PCR e
miR-199a-5p & &, 540 94 C HiZE P 2 min, 94 °C 75 M 20 s,
60 °CiR A JEAH 34 s, miR-199a-5p |75 |#7:5'-GCCCAGTGT-
TCAGACTACCTGTTCA-3', FiiEgI ¥ h KW AE 4L, LL5 s
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rRNA g S 3E 4, R 27 22Ok xt 45 SR AT o4
1.8 SD L& Alsm fe3s

Bl ~3dSDFLE 10 H, ARS8 )R To i L AL, [ 2 PBS
WEOPPESS , 598 0.5 mm x 0.5 mm x 0.5 mm K/NRYZHZIE,
A 0. 1% JRAE IEES 0. 1% KRB TH AL 6 mL, R 5
37 C/K¥ 10 min, B ¥ ,1 000 r/min .0 3 min, 5 _E 350
A1 mL % 10% FBS f#) DMEM/F12 W45 T 55 3% i, 200 H A
B APIIRBR AR AL 2L B RO LRI 26 2 h 25 3R BE )5 B
RIFAES R IR, B TR AR SR T, 48 h S e
ghBiESR,
1.9 gRT-PCR 7 &4m) . l2e i miR-199a-5p % 4L

WO WL LA 3 x 10°/mL 40 Jfd 4k B 432 T 24 FLAR, 3t
34l 6 FL. BRI TAWIEN 1 x 107 mol/L iy
Ang IL, S IP3H4THIA Ang T[] 45 T-20H B R 1 x 107 mol/L
SRR, X B2 45 T SRR AR PBS, 15 5% 12 he R0 ILAN L
FH PBS #hidk 3 i f o oA 2D B FRORA R B ZE 0 & miR-199a-
5p ALY B4 T o
1,10 ugm sk F & [H] -2 RBABN

B0 LN L 1 % 10*/mL 40 g vk J& 492 0 T 96 fLAR, 3E
54,5405 1L, H Lipofectamine® RNAIMAX Reagent % i,
B 555 44 1) has-miR-199a-5p mimic 1Y inhibitor, #5420 45 T2
HWeREH 1 %1077 mol/L f§) Ang II ; inhibitor L 20 7E N A Ang 1T
T [ I e 2k B R 3 % 10 ° mol/LL /¥ has-miR-199a-5p inhibi-
tor; DI N Ang IT (9 [R] i 45 T4 R 1 x 10 7° mol/L
SUPIHH s mimic HAVFE YL HRE Jg 3 x 10 ™ mol/L (% has-miR-
199a-5p mimic ; X} FE4H FHZE AR FA ) Opti-MEM® [ Reduced Serum
Medium #p 2 (A FR, 46 FL I AL E N 1 wCi/mL ([ PH]-5%
AR, 48 hf5 , Kl &AL cpm .
1.11 “itsam

BAELL & x5 FIR, R SPSS 13. 0 Gt AT SR 2y
ZIrHT,

2 HR

2.1 KR—HAEHFHL
TRTF AR KB B CEE  REdE, SR Thsh B a0
T ] K B T 1 PR 25 5 15 Sl 5 T S v HELZ K BTG Bl

AABF R B AR, C Riyimam

AREW K], FEAS LI, th AR 24 h WAL,
BFRA BRI AV AT 3.3.4 J, K41 R G B
%R,
2.2 K& LVMI Z CMI #5 & 1k

RIGH 28 K, 5EF AR, BRI LVMI 5 CML 41
BHAN(P <0.01,P<0.05), SR E, @VpHA LVMI
K CMI #40H BF&ME (P <0.01,P <0.05) (£ 1) .

F1 SMENEHAXROBEERENE (mg/g, v =5)

215 n LVMI CMI
BFARA 7 2.039 £0.172 2.596 +0. 190
A2 7 2.433 £0.317" 2.960 +0.364*
ERUpEE 6 2.015 +0.240¢ 2.590 +0.233¢

a:P<0.05,b:P<0.01, 5/ F Kaa b4 c: P <0.05,d: P <0.01,
5 A 20 e AR

2.3 KRAACESNALRHBAF T

ARJGH 28 K, 20 HE Yo R - SR TF AR L, R
LA FE O WILAN A HES 25 , O WU AT K, 40 A5G i ik, 356
Sy WLANEAZ FER I , S 0D H 2.0 ILAR i HE B AR TE 2R L,
200 i 5 T P i 240 A DI B B SRR (&1 1)
2.4 A8 FOHLAL miR-199a-5p 49 K ik

qRT-PCR Z5 4 /R, 2 3 3 Bk 4 72 BB ZH miR-199a-5p &
3%(1.961 =0.254) AR TR 2H (1. 000 + 0. 583) #4411 96%
(P <0.01) , %P3 20 miR-199a-5p 53k (1.220 +0.313) Bl &
RTHAIL (P <0.05) , ST ARAML TG H 7257
2.5 WAL miR-199a-5p 84 ik

4 miR-199a-5p 3 ik (2. 276 + 0. 588 ) % X W 20
(1.000 £0.300) 53411 T 128% (P <0.01) , S V>3 2 miR-
199a-5p F2ik(1.243 +0.201) i ZLFRIAILL (P <0.05) , 5%F
IRZAR L B G2 25 5+
2.6 sz H]-FRBRIBAN

FERE SRR BFL B0 LA, 96 1 x 1077 mol/L )
Ang I A8 0] G 4 [ H] 58 MR 4B A& (P <0.01),1 x
107 mol/L G Vb 30l g AR [ H]-e &R M B A (P <
0.01) ;inhibitor 41 7] i /0> Ang I S350 [ H] -3 & M2 19 5
B, I B S TC W 220, 50 BRALAR L, R R R
.0 LA A R A B mimie n] 3508 [ H] -2 IR 9 A
(P<0.01)(2).

Bl HFHARKRECEOCNARARSFEEL (HE x400)
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1. %P8 20,2 A A 2053, & 7V 32 40 ;4 inhibitor 20;5 ; mimic 2
a:;:P<0.01, 5 x4 E ;b P <0.01, 54420 rb ik
E 2 miR-199a-5p %f Ang I RSO AL4EM [P H] -Z SEIB AT

(n=5,x%s)

3 itig

Ang 1 2B R -1 5 9K R R G0 AT M L
g3, ERE T AT Z 4K, B0 — R SIE 5 38 %l
MAPK 21k, 755 40 2E K, 2 8o U Ky 8 22
PZET ) Ang I AEXE O LA AT 5535 10 1E PR AL
TIVER B BA AR FREVE T, AT 4O JLA
B T N, 5 R LA AE K S A SR
FH 2 M 1 35 B0 Dk 4 78 O 0 1 480 WUIE OB BY 124
ALONESS T T 5 530 Ang 11 RGR 58, s & O
HUIE R

miRNA J& T4 5k 5 45, E 258 i /E 8 RNA 75
TR A R (RISC) B9—A>T0fF, U mRNA fy 3
Ui AR ARG X, 51 7% mRNA [ figf mlg 25 B e i, DA i
YRR AR IA, RIEH A YOI, A0SR
RI, ME E B Pk s 7 B K R A O B A 2% miR-
199a-5p KR BARTF-ARAIGM T 96% (P <0.01) .0
LA R 5 Ang 11 i) AT 32 1A 2 43 BHL W7 57) S 70>
IAZE A 35 5 0 IUIE K Y TRl B, JHE miR-199a-5p 335 W
TR, X 98 204 7R miR-199a-5p 7RI Bk R 1 2
O WUVIE I AT 8 AT S BRAE

R AR R AR, AR ST — 2D A T AR
JULZ P FRAS A, LGS Ang I I S AT Z2 AR e
BELIT7) S 203X miR-199a-5p ik AUFER , 45 2R R I,
Ang [T il 20 0 ILAH M miR-199a-5p 35 /0T 128% , .0
JULZHE A 3 R S A A 5 SR 0D 3E 7 B 1k o JUL 4 B AT K 1)
[ IR DU (2 25 PR AR miR-199a-5p AR 1K, X #2758 miR-
199a-5p AIREFEN Ang [l (9 T IFE RS 5 T 0L K
R . N T #E— 0% miR-199a-5p 5 Ang Il 5%
O LA A R 2Z (8] 69 56 &, FRATTXS Ang I AR HI Y0
ALY %S J% miR-199a-5p inhibitor L1 BH W miR-199a-5p

(IR, A5 R A AT (i 2 A Ang I 5132 1.0 LA R
[CH]-s2& B A, M E A A 75—, AR
FEEGE miR-199a-5p mimic B 77 % AL miR-199a-5p
it ik, 45 R A BN [ H] R & BB A X £ W
miR-199a-5p HRA T BESE Ang I 1755 A0 JIL A AE K
M E L . A TRNTRY AT RD Ang T T %
A MAPK Zjith MAP3K11 MAP3K12 /9 3/ 3E 4 it
XAEAE miR-199a-5p (9] HELE A3/ 4, miR-199a-5p A]
AEsE Ang Il T i S 25 598 15 7r 7. B2, miR-
199a-5p J& A8 415 MAPK S5 05 538 % 1 & #54F
ML A R T2 09E
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