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EE BHY:3E T miR-506 F» PI3K/AKT 15 5@ %2 A A M S E R RSB EM PR, FiEH 12 Rak AR SHaEKR
(Spontaneous Hypertension Rat, SHR)RIAL % 2 48,820 6 X, 4 # 4 SHR A LA Feis 57 A (FH-E4),30 mg-kg'),6 R4k
WKY X SAE 4% G ati84l, SHR A Ao G xf RALGE § SR A ok, 44025 8 8, K ARSI R k0] 2 4 2531 )5 &
48 K R /E, KA qRT-PCR 46 &40 K § 8 UL miR-506 &34 &, 5-42m K Foo ML 2 F SOD A= GPx mRNA £ ik K-F, %% #p
A K RS ALF p-PI3K fo p-AKT 49 % & £k 5, 4552 SHR #8140 f & %4 (184.79% 3.35)mmHg, 5% & s B4 B %715
(P<0.05),74 45 A fn JE 4 (133.57+ 1.43)mmHg, 55 SHR £ A 2840634 B % 4K (P<0.05), SHR #4208 X K, L miR-506,SOD,
GPx #9 RNA A8 f £ 38 % 4 %] % (0.36% 0.05).(0.27£ 0.04)#=(0.32+ 0.02), 5 % & *F B4 2 F %K (P<0.05), @ p-PI3K,
p-AKT % & K -F 2 F B4k (P<0.05), L5 SHR ZRAbE, &7 48K K Ld miR-506 v & SOD . GPx #) RNA K -F 2 %45
(P<0.05),p-PI3K . p-AKT %& & K-F 2 F I+ #% (P<0.05), £5if: £ Fi-4H4 7 5 /Egid 42 F  miR-506 7T 4kid i 47 4] PIBK/AKT
13538 B3 SR AR A 1Rt SHR S8,
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ABSTRACT Objective: To investigated the effects of miR-506 and PI3K/AKT Pathway in cardiac remodeling of spontaneous hy-
pertensive rats. Methods: 12 male SHR rats were randomly divided into 2 groups (6 in each group) included SHR model group and treat-
ment group (captopril, 30 mg-kg'). 6 WKY rats were regard as blank control group. SHR model group and blank control group were giv-
en equal volume of normal saline. The rats were treated for eight weeks. The blood pressure before and after the experiment was mea-
sured by tail artery measurement. The expression of miR-506, SOD and GPx mRNA in myocardium of rats was detected by qRT-PCR
and the expression of p-PI3K and p-AKT protein was detected by western blotting. Results: The blood pressure of the SHR model group
(184.79+ 3.35 mmHg) was significantly higher than that of the blank control group (P<0.05). The blood pressure of the treatment group
(133.57+ 1.43 mmHg) was significantly lower than that of the SHR model group (P<0.05). Compared with the blank control group, the
RNA levels of miR-506 (0.36% 0.05), SOD (0.27+ 0.04) and GPx (0.32+ 0.02) in the myocardium of the SHR model group were signifi-
cantly decreased (P<0.05), and the levels of p-PI3K and p-AKT protein were significantly increased (P<0.05). Compared with the SHR
model group, the levels of miR-506, SOD and GPx mRNA in the myocardium were significantly increased (P<0.05), and the levels of
p-PI3K and p-AKT protein were significantly decreased in treatment groups (P<0.05). Conclusion: miR-506 may promote the progress of
cardiac remodeling by improving the antioxidant capacity of the myocardium through inhibition of PI3K/AKT pathway.
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KBS miR-506 F—FPE L) miRNA, #5572 8] miR-506 %}
N ISR A A IV E RS, B T miR-506 Xt I
BRI I A DL AR, PR ARSI S0 HR3F miR-506 Xt [ e 1 i i
KO WL SRS VR B ML, SR B 1 12 W AT
PO .

1 AR5 07

1.1 SEIEAFH

P-PI3K Fl p-AKT $if4 (ZE [ CST /A ),cDNA & iz 7
&1 SYB Green %GE E PCRIXHI & (AP TRKELAR
/A7), miR-506 5[4 \miRNA 76w mikil g (b RiRA1k
B2 ) ), Trizol i85 ( 32 Thermo A7 ).
12 RS H4A

YEHL 12 JH 1M SHR 30 H AR ] J5 44 fi B Wistar-Ky-
oto strain( WKY) K 6 H, {&H (200~250 g), WF b 52 28 F
4 YFATES : SCXK (3T )2016-0006, JiT47 Y SHR FlHLS N 2
B4 6 H, B SHR BRI FIGYT 4 (RFEE A, 30 mg-
kg') o6 H WKY KRR A2 AXTIRAL 25 0 IR ZH AR ZH K
A TSR LR BRER K, 2425 I TRl H54E 8 J,
1.3 MmERMNERREEH

11 F 0 52 36 XA IR (254 2)°C 5 W (A X B 50%
~55%), EEE N RTCE B, PRREABE L . SR HTCEIRE sh kil
JEASCS 0300 <2 SR SHR FL WKY K i . 45 22k 2
TFHR BB KRB, B R A TG 1Y, 37°C
FHA 10~15 min J5 , M52 I 0248 4R BB sh ki . A3
FE I 3 K, I B A 3 . SEa Ul He Sk Ay

$5%%, L mm Hg 675 .
1.4 %WHEE PCR il miR-506 &£

SCEEE R SR B, a4 B K B O DA SRR A
o B AL FRA T TS, MAE R A Trizol 3157 , 42
BUOILALZY B RNA, 25 #2 #8 miRNA 55 —85 & ik &
B RNA #0358 cDNA, #% i miRNA 5857 i PCR ik
FIE UL A3 EFT PCR (R R AYBCHI (3R 1) LA U6 NS, Kl
miR-506 (AN AR (22 ),

% 1 qRT-PCR #:illl miRNA 5| #1551
Table 1 The primer sequence of qRT-PCR

Name Sequence (5'-3")
F: GCGGCTTTGTGCTTGATCTAA
miR-506
R: GTGCAGGGTCCGAGGT
F: CGCTTCGGCAGCCACATATACTA
u6

R: CGCTTCACGAATTTGCGTGTCA

1.5 ZHEE PCR #&ill mRNA #)3Ri%

Fie LRI R B AR RNA, SRS H I8 cDNA &
AR £ U6 4545 RNA ¥4 5% ) ¢cDNA, $% 18 SYBR Green
Jephk o taE i PCR R & Ut B A5 E47 PCR AR R WL, 43
SR8 4 Ak 1 157 Ak i ( Superoxide Dismutase, SOD) , 24 it H
kst 48 AL P ( Glutathione peroxidase , GPx ) FIH Vg -3- #i iR
&6 (glyceraldehyde-3-phosphate dehydrogenase, GAPDH)#¢
JeiE it PCR 5[#)(5£ 2). Ll GAPDH HAZ: Kl SOD Fil GPx
BAERTRIE R (222 @),

% 2 qRT-PCR ¥ 15| ¥ F 5|
Table 2 The primer sequence of qRT-PCR

Name Sequence (5'-3") Length (bp)
SOD F:CGGCTTCTGTCGTCTCCTTGC 159
R:AACTGGTTCACCGCTTGCCTT
GPx F:CGGACATCAGGAGAATGGCA 144
R:AGGAAGGTAAAGAGCGGGTG
GADH F:GATGCTGGTGCTGAGTATGRCG 200

R: GTGGTGCAGGATGCATTGCTCTGA

1.6 Western blot #& % A Fik

BRI R B O UL, AR EUTR S S 3 A 40, I AR
IR IO 785 240 I 50, ARG B RV AR RO LA 4L
Mo SR BCA B il e i G0y vk e SRl ok B G LA 2L
RIS R AR R 5 SRS, 43 A 4% B R R R A [
WL, BB G 5 SR (30 g ) Ab 315 #1477 SDS-PAGE
BB TR UK o R Uk 5 G K A R 2R 450 54 7% & PVDF
L FIRR 5% BRI B 1 h 2B SRJE A 1:300 FRRERY
—#1 (p-PI3K,p-AKT,GAPDH), # RS #E | h. H] TBST i%
PVDF I 3 ¥k, K 3~5 min; fRfil A 1:5000 #5 B9 HRP Fric
W_dt, TEIRTME 1h, KA TBST WM 5 K, IR 3~5
min, #E T ECL fb2: & Y 4, BHtJ5 H Imagel2x 4k

PRI IR EEAE G2 HT
1.7 Git=abiE

SR G R SPSS19.0 FA4#E AT 43 BT, SEER 25 R
(x S)FRIN o Z2ALIA] Y FL R LR 205 25500, L TR 17 EE A
RH 56, P<0.05 2 A G4 L

2 BREMT

2.1 XEWHIEREXRMETLER

KRR (K0 W05 S T 24 0 b B L i 4
((181.89+ 3.50)mm Hg) 5 SHR 41 ((181.53% 4.12)mm
Heg) K SO i1 WA 8.3 2 T WKY 25 FIAEBRZL((118.52¢ 0.97)
mm Hg ) KB, 28 5 HA GE 1275 L (P<0.05) (HiRY 7240
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((181.89+ 3.50)mm Hg) 5 SHR 72 ((181.53% 4.12)mm

He )R B H] A9 MR TR0 8 25 22 57 (P>0.05) 254k BRES R

SHR #782[ ((184.79+ 3.35)mm Hg ) BT B &8 &5 F WKY

25 ST IR 41 ((119.10+ 1.41)mm Hg), 355741 ((133.57+ 1.43)

mm Hg) JEUILE 23T SHR #i%I2H ((184.79% 3.35)mm
Hg)(P<0.05), M SHR 7 M RH AL, RS A AR A
ST LR R B B (3% 3).

%3 LRAESEKXRME(KLEE MEXE s,n=6)

Table 3 Comparison of blood pressure (systolic blood pressure) in each group (xt s, n=6)

Before the experiment

Groups

(12 weeks, mm Hg)

After the experiment

(20 weeks, mm Hg)

Control group
SHR model group

Treatment group

118.52+ 0.97
181.53+ 4.12%

181.89+ 3.50

119.10+ 1.41
184.79+ 3.35%

133.57+ 1.43*

Note: * P<0.05, compared with control group; “P<0.05, compared with SHR model group.

2.2 BAKXR AL miR-506 7K FHIELER

BT FSE miR-506 7E F A& M IR B0 LA U i 3=
KK, FATELT QRT-PCR K3 T K R ALH miR-506 1Y &
i, QRT-CPR Rl SRR, 525 O] R4 (1.05£ 0.06) LA,
SHR FEHIZH (0.36+ 0.05) K ELC L miR-506 5 2 5 35 [k
(P<0.05), 5 SHR #RIZH e #, 1R 7 20 (1.42% 0.24) K ELL AL
miR-506 % & i F TH5 (P<0.05) (3% 4),
2.3 &4AKROAL SOD #1 GPx mRNA KB L

TSR miR-506 Hi A A G AL, oA TiE i HE Je
Tl TR B HEHZUERS, I gRT-PCR A5l T K R0
' SOD il GPx mRNA F&3i57/K -, HE 2558 iR, 25 % HRZ K
SUC LA HES BB 7, ANAAZ TCH I , SHR BEAIZH R Ly
MLAnfHES BiAs  ZEAEL, 5 SHR BRI A HE , 397 R Lo L
A 5 B %A ¥ (B 1), QRT-PCR g5 Rz, 5

Control group

B 1 RAKRROEASR

25 O R ZH LA, SHR BRI ZH K BLUC L SOD - (0.27+ 0.04) i
GPx(0.32+ 0.02)ff) mRNA %35 i % (P<0.05), 5 SHR #
RIZH WA, 16T 41K BLC L SOD(0.49+ 0.03) 1 GPx(1.02+
0.02)mRNA ik 7 2T} (P<0.05)(F£ 5),

% 4 QRT-PCR #&il]& 48K FR LAl miR-506 Fik 7k F(xt s,n=6)
Table 4 The expression of miR-506 in each group was detected by
gRT-PCR (xt s,n=6)

Groups miR-506 relative expression (2** )
Control group 1.05% 0.06
SHR model group 0.36% 0.05 *
Treatment group 1.42+ 0.24*

Note: *P<0.05, compared with control group; “P<0.05, compared with
SHR model group.

LM (HE Zf, 40% )
Fig.1 Cardiac tissue morphology in different groups (HE staining, 40% )

% 5 QRT-PCR #i& A AR AL SOD #1 GPx mRNA RKikKF(xt s,n=6)
Table 5 The expression of SOD and GPx mRNA in each group was detected by qRT-PCR (xt s,n=6)

Groups SOD relative expression (2** ©) GPx relative expression (2** <)
Control group 1.08+ 0.07 1.07+ 0.03
SHR model group 0.27+ 0.04* 0.32+ 0.02*
Treatment group 0.49+ 0.03" 1.02+ 0.02*

Note: 'P<0.05, compared with control group; “P<0.05, compared with SHR model group.
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2.4 KEUOAL P-PI3K # p-AKT EHFKE

K FH Western-blotting & K B0 LA 3 4141 p-PIBK
(0.12£ 0.05)F1 p-AKT(0.76x 0.02)[9FE £ E, R ER, 5
23 % BRZH LA, SHR #8580 26 K BLC ITL p-PI3K(0.37% 0.05)F0
p-AKT(1.51+ 0.02)%K H ik & % 15 (P<0.05), 5 SHR fRAY
AL TRIT AR BUC WL p-PI3K T p-AKT 7R 11 354 i 3 R AIK
(P<0.05)(|&2),

3 3

Control group SHR model group Treatment group

p-PI3K

p-AKT

2 ZHANROAALR p-PI3K 7 p-AKT BEFIA
Fig. 2 The expression of p-PI3K and p-AKT in the myocardium of rats in

each group

% 6 Western blot #1428 & FUU AL p-PI3K #0 p-AKT & B RixKFE(xt s,n=6)
Table 6 The expression of p-PI3K and p-AKT in each group was detected by western blot (xt s,n=6)

Groups p-PI3K relative expression p-AKT relative expression
Control group 0.41+ 0.08 1.48+ 0.03
SHR model group 0.12+ 0.05 * 0.76+ 0.02 *
Treatment group 0.37¢ 0.05* 1.51+ 0.02*

Note: ¥*P<0.05, compared with control group; P<0.05, compared with SHR model group.

RfizE N UG DL A D 44, BRI 2 R
Pgeit, AERIA 11 A NBE SN, B 241K R
B, e UH G LASD K B4 2 AR E , PR O i 45
B RS REHAR E (I RLE G AT, 2 10055978 fe 25 B2 114 FE 6 TR
FEO, B, B  HAR BERIRYT = S 1 ME— B bR . 25 FPEE
s R E METH R a2, LA SERENS S | & B3 %
T i3 B 35 B 9N A 1R I e 6z PR 28 T 4 hy 255 B AE JR AT
Fo 1o M SR Is A PR 3 RN R 52 PR R S [m] 4 S 30y — g
VAR, KRBT 2 WA RIS I HE A 57 A Rt A 35 D8] 22 25 M
DNA A0 7K 2 i ML 4 A= 4 B B2 PR 200,

MiRNA 2 —213E4if5 i IR /N4> F RNA, ke 22
AR FHM, 7T LLE 53 E mRNA 3'UTR (947 E
PSRRI AMIE TS A, IHIZE A AR A S H mRNA
HIREAR , WIS 5 B R Rk R, R E 4R W, miRNA
fE Rl — R EEZ IR ST, S SRS AT
L EIBE I S 2 Rl AR 189, SRR, B RSN R IR
miRNA 2 575 il AL MBS 19 & Ak U9, o R
miR-155 REASHNH] M 45 E ik ZH 527k ATR B3Rk, @S0l m
BRI E R IIRE X B R AR LR AR 17, tha pFsE R,
miR-124 FERLAMGIEL R B R 2 Rk, Etss § & - i
PEEIRER - WETRIER 2 50 TR A i L),

miR-506 J& miR-506-514 #EAY— 51, {7 FAIM X Yetafk,
AT LA R AV e sl A2 it ek e 20 R A A Y, 6 25 b ek 1) R 2B
KR kR AR FRVERS 2, miR-506 25 84 40 M85
T AR B A0 A1k | 1 - 18] B Ak (Epithelial-mes-
enchymal transition, EMT ) 4l il i %% #1142 72 % AL Al 7, &2 )
Jibdgg i) & A & R, miR-506 il NF-kB p65 [ ik , 755
ROS AR ER, FE MG M 3 B p53, AT BE il 4 A 2,
miR-506 [ 223k T L &30 ) £ A48 90 40 I i 3, i —AE
it Mdl CREBI (9335553, CREBl 2T —RETN
SRR EE L AT DL R R R B R L R B, TSR
miR-506 {1 FH] hedgehog B2 A S F Gli3, 1755 4l A JE IFH
WiAE G1IHZ S IRt RT3, DA 00 ) B 500 200 A 1) 18 4 R

AP, miR-506 7] DLl # kA K BT B (TGF-g)/EH F
ROCKI, J{f ROCK1 Rk T &, DA T BH L 14 25 55 241 Jf e ] L
b2 2V B RZE AR, (FJE miR-506 75 = iU H A/ I
K ATGE , 4B 5% & B miR-506 A&k SHR 1fi % , fR40 L
SUVE, B R IE W] T miR-506 7 & iU A 7R .

S AL B R AR N T PE S A R (reactive oxygen species,
ROS )i PRt i i) —FeRES , 5 e 1 55 1 AR 25 VA G, 78
MRS T, R P AL P A b FTL , SOD 4540 S AL il 18
b, S ROS BRI, AN, ROS BEHGH A Wy A AN
NRIIR , 51 & g Bl Ak =N I (MDA) 340, g it 4
77y e — 2 N E AL B, AR IR SR I SR, 2
X BRZE AR [, SHR BV K BLC LH SOD Al GPx (1) mRNA
KT, B A K iR T RE S OV A . AT
XN, miR-506 BRI AA I E RIB I IIRE, AR
gEIR Y g ARFSE R, miR-506 Fik&HE-5 SOD il GPx
i mRNA ZKFAHG, 2RI miR-506 RS L bt S ALAE HI LR 4
IR B O L ZY, XA fig 5 miR-506 [ i+ A AR FABLE] .

BEARMENLEE 3- WG (PI3K) K S 5 24~ M 5538 I 1Y
PP, PI3K 4328 A il B AR, J&H p85 il pl110 ZH ALY
TRIREAP, PBK A PIREE T, R S S
BRI 2R E S A R A, —Jeid@id pl10 5
ras £5 4TI AL PIBK™, PI3K/AKT {553 % 2 LA 35 3k 7
M —5E 58, S 5 ARG BT B 5 2 A Y
IR, P4, PIBK/AKT {5538 BEAE O B IRIRY T 5 TH
GRS REFF M AWFTERW] PI3K/AKT 5 #% AEAE IO &
DRI 53¢ AR E HO-1 (965 1, B s 2R o b S Ak e 1™ JRATTi
FRM, 525 X AL K BAE LE  SHR #2780 20 K B0 AL
miR-506 kA E AL, I By LR R SOD 1 GPx
9 mRNA 7K-F-LA K p-PI3K 1 p-AKT 3 AW AR, 1677
20 K B0 UL miR-506,SOD il GPx RNA 7K F+ & , p-PI3K Al
p-AKT ZEHF LI BT o I FRATTHEN miR-506 %f H & PR
I R B0 LR B 3 4 F FT B S PIBKVAKT 15 53 i DA &
SOD . GPx (] mRNA FikH %,



DREYESSHE  biomed. cnjournals.com Progress in Modern Biomedicine Vol18 NO.19 OCT.2018

- 3611 -

25 LRIk, miR-506 AES 1 E PR SHR AYIMLE , 2 MLk
PUEALRE ST, 30O WL N B A5 005, HELTR T e S5 A E 4
PEHEERLN SOD \GPx () RNA AR PIBK/AKT {5 Sl A 56 o
AP SESRA BT T % miR-506 [ AR LAY 737
BL , g0 MBI B2 WO RINGT T S AL PRV AR 5 A0 S 56 K6 Al
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