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STRRLA K & A2 R AR B Wistar ST RRLLRF, £i8 NARLEH FFRTKE SHR 2R EH, XA TS
miRNA-195 #p#) TGF-B1/Smad3 12 5@ %A %,
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[ ABSTRACT] Aim  To explore the changes of aortic morphology and expression of miRNA-195 in aorta of spontane-
ously hypertensive rats (SHR) , and the effect of benazepril on them. Methods 8-week-old male SHRs were random-
ly divided into SHR benazepril treatment group ( SB group, benazepril 10 mg/ (kg + d), n =8) and SHR control group
(SC group, n=8), and Wistar rats of the same age served as control were also randomly divided into benazepril treatment
group (WB group, benazepril 10 mg/ (kg « d), n=8) and control group (WC group, n=8). After 8 weeks treatment,
tail arterial blood pressures of rats were measured, aortic morphology were detected by hemotoxylin and eosin staining, and
expression level of mi RNA-195 in aorta of rats were detected by qRT-PCR, and expression level of TGF-B1, Smad3, COL-
I and COL-II proteins were detected by Western blot. Results  After 8 weeks of medication, the tail arterial systolic
blood pressure and diatolic blood pressure of rats in SB group was lower than that in SC group (P < 0.01), but was higher
than that in WB group (P < 0.01). The expression of miRNA-195 in aorta of rats in SB group was higher than that in SC
group, WB group and WC group (P < 0.05 or P <0.01). The expression levels of TGF-B1 and Smad3 in aorta of rats
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in SB group were lower those that in SC group (P < 0.05), but higher than those in WB group (P < 0.01), and the ex-

pression of COL- I and COL-IIl protein showed a similar change (P < 0.05 or P < 0.01).
SB group was improved compared with SC group, but did not reach the level of that in WC group.

Aortic morphology of rats in

Conclusions

Treatment with Benazepril can ameliorate the aortic morphology of SHR, and miRNA-195 may play a role in this process,

by inhibiting TGF-B1/Smad3 signaling pathway.

o ML 2 — A D Bl JoK ol R AR S - v R AR Y
HEATEC O A LRA AR, A B0 A fa ks
2o KM T T BB kN B | SE T
WUAHRIE RS | e 20 5 OB e i R 2R 3L W /E &
S4B Fkoks A AL S5 B EE A A A BEPE E A
BB IR RO AR T Re RS i B LRl TGF-
B/ Smads {75 5% T3 B fe JE-F- W LN 14 58 K o
A i A5 A L A R I3 5 B8l Kk A Ak 1% 32 20 7
6, A IR S kA R T AMER . TGF-
Bl J& TGF-B ZZJ% A T R oik (1 — B, & 3 aod £ fiff
Smads 2 [ 5 W ¥ A= W15 5 DA 4 B 5T 1% A\ 4t B A%
W, 5 Smads & G5 [RJH 5 B TR R R 5%,
Hor Smad3 J& TGF-B1 155 1% S8 i v Jr b 75 1 v
93§ miRNA Z—FhAES % RNA B Al 7R R 5%
SR KAE LT B R 2R 3K 1 T I8 5 LA By A
A B S0 A R D RETAY B & A
FEYIM KR A G & B miRNA-195 0] #1
] 0L PN R A L s S A BRI, I AT 4 ot O B 391 B
i Vi L4034 5 AN A5 . H AT & miRNA-
195 755 1% 3l bk = A8 vh B A 53 18 20, AS BiF 5 3 o
XL A A M i e KRR ( spontaneous hypertensive
rat, SHR) 13538 Wistar KR 3 8l ik 7E % 35 miRNA-
195 TGF-B . Smad3 ,COL- I | COL-TI /K F | iy 22 57
K DUARE ]+ i i 21 1B R Bl 32 3l Bk e ik B4R
FrlB) 4 2% £k K I = 2 Bk 45 44 T2 25 19 e 28, DL
miRNA-195 5 & i F Ik E A ER .

1 #RFTTE

L1 ##

8 JE #% 4 = SHR (200 + 10 g) X Wistar K
(260 £10 g) & 16 2,1 & db 5% 48 8 A 42 52 10 20 4
BORA IR A B, ¥F AT 4 7 - SCXK (7%) 2006-0009,
SPF/VAF %k, #h B WAREF| f (737 #7) , b % i 4
#2 RAF | B 25 % F H20030514 ; Bradford & &
REMNERA &, B RENKRARI; E B
marker, 22 7 X 4 4 § K #F % B ; PCR 5] 47 & B, In-
vitrogen, % [ ; Trizol X 7| & , Invitrogen, % [E; Re-
verse Transcription System kit, Fermentas /A 3] | % & ;

SYBR Premix Ex Taq™kit, Takara, B < ;miRNA # %
5k % qRT-PCR & 7| £, Invitrogen, % & ; JEDASOI
I R A R A LA A A B, Image Pro
plus 7% 3 E % 2 47 % 1+ Media Cybernetics A & , %
& ; ABI-7500 52t & & PCR {{,ABI A7, % H
1.2 h¥AFS S AT

SHR % Wistar K RFAFTHEAFHE_E
W 34 4 52 B o SPF R 3 4, B IR B 20 ~24°C
BB 12/12 h, 38 55% ~65% , B AR A A bRk
LI ER R, LRI M A SIS E 5 FF 20-
001 5, F#LK SHR % Wistar & B4 & Wistar %} J8
20 Wistar JUAR 3 A 40 (Wistar T T4 ) .SHR Xt B8 41 |
SHR JUARE F 41 (SHR T 41) , 4448 R, 5H X
W[ 13 ) B 07 sk AT T 1. DA B K Oy 78 70 e R DA
R £ WK ; Wistar T T 41 2 SHR F 1 41 & & IR
LAREREE, HEHN 10 mg/ (kg - d), %t B 4 F
FEARMKET LTS A,
1.3 REshpkENE

TTFHATHS A R(A ) MEEA KL
RELBEBERSTRDRKEESHKE, N 2
RGBCEHE W/ 70 B, At B
BERPAT,
1.4 KREZKFELRRS

TTHE8ARMEHLRES kL& &, AKX
RFZEEI0h(ZIR);REMNELKE,HEHEE
5 10% K A48 (1.5 mL/100 g R &) JREE5) 4,
o Fi a4 B8 K R, T R 8 K R E 3 ik (AT
FHMEBE EFH M E S XA), WIARNHA S mm
FHRAR B THNG T EA 4% % R 7 BB R
HAEMEEE , FREERN, BpEsHHARK
BB, X2 N B G B B A AR
WEBEE ME®BE -80C kFHHRAF, HFRK
RNA K& GAT £ i,
1.5 qRT-PCR #ill miRNA-195 FRiX7KF

H5 mg E 3 k4 4L, ] Trizol X 7| & 48 B4 48
B RNA, %484 % K E it (Beckman,DU5S30, USA ) #
M E 0D, 050 <2.0 fH B OD,, 18 > 1.8, 75 RNA %
B EA Invitrogen /A &] #y NcodeTM VILOTM miRNA
cDNA Synthesis Kit # % 3 & miRNA, & % cDNA X
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FE . 200 pL #r EP % K fin \ 5 x Reaction Mix 4
pL .10 x SuperScriptR Enzyme Mix 2 L & RNA 1 pg,
A DEPC K2 20 pL KRR 2,384 & & 5 ,37°C
60 min J5,F95°C 5 min 4 M 4% S 20 R,
F 4CHKAEBA B uL #4T PCR ¥ 3 (Invitro-
gen, EXPRESS SYBR PremixERTM miRNA qRT-PCR
Kit, % E ) ,miRNA195 45 5 5| 47 1§ & 12 & Qiagen 2
B ,EAE R A & B, U6 A WA, F7) forward
5'-CGCTTCGGCAGCACATATAC-3" reverse 5'-TTCAC-
GAATTTGCGTGTCAT-3'; 4 3 % # % 50°C 2 min,
95°C 2 min,95%C 15 s,60°C 1 min, A 2 2“7 =t
SL it B PCR 4 RH#AT 0T,
1.6  Western blot # il TGF-B1, Smad3, COL-1 .
COL-MEB RIEKFE

BEARITCBRS mg AEABE mMALEAR
T ( 48 Ff 24 ## R RIPA . & & B8 47 4| 7 PMSF =
99:1) ,HBAL EEA, RBAXBEEL, 25
AN EE G RKRE (¥R 2 2 KA F Bradford
B AR ERF &, PR 45 . PO006) , B A FF &
-20°C k%, L#E,10% SDS-PAGE % Jix ¥ 3k (¥ &
KGRSO V, 2B 120 V), BE G HERKEE
PVDF f%(4°C,200 mA ik # E 4 1 h) ,5% Jit fis 77
¥ TBST B %) & # H, ¥, i X TGF-B1 ,Smad3 |
COL-I ,COL-IIl % & — 41 (1:400, Auragene Bioscience
Corporation) , 1 3 470 % — 4 (1: 2000, Assay Biotech-
nology,USA) , ¥ PVDF JE & T 1t % & Lk 7l K

x1. THAEHAEBXRENKMIELLE (X £5)

B 1 ~3 min, & #7 % 2% 8%, BT 44 KA, DA
gel pro 4.0 i, EARKERAFEE LT, K
% B-actin X AR B EERE, #ATH K,
1.7 KREFKBLAESERE

RA4% 5 RFBEEENAREDRAL, AL
KEBHERA TR FR B8 EE IHER .,
JREE, RAKLE 6 min FALEFE 1 min, L AKE
W H R B s T o R ER,
1.8 Sit=ZE45H

B A7 52 36 BUAE 39 4 F| SPSS 17.0 4t it %k 1841, 9
THRT M, ITERB Ay +s ko, FHATEAK
i ZFERE AR BEERELRA L MEKR
P BB 7 2 4 (LSD-t 4236 ) , WA P <0.05
ErERAELITFEL,

2 # B

F AT 5 48 18 X BRE Bh Ak I JE Bk 38t

T+ WiAr, 5 Wistar X B8 2H & Wistar + i 2H LY
A, SHR 14l K SHR X B8 20 K B sh ik Wi 4
KEFkETFFE (P <0.01) ,SHR 11415 SHR %t #&
HmIgity 25 (P>0.01), T8 45, SHR
T I WA R B 5 R 2 B I T SHR X IR (P
< 0.01) , {HY 45 = T Wistar THI4L(P < 0.05),
EPIK I 5 T Wistar X FRZH M2 Wistar T4 (P <
0.01;%1),

2.1

Table 1. Comparison of rat’s tail arterial blood pressures and weight among groups before and after intervention(x +s)

W4 £ Pk
|
iRy amilE TR amilE
Wistar %f 20 137.2£9.0 130.7 £5.6 80.9 +6.0 82.4+4.0
Wistar T2l 135.4 +6. 1 125.8 5.2 80.88 +5.0 74.0+3.5
SHR %} & 2H 212.4 +9. 3% 215.0 £10.1* 154.5 +5. 1% 156.6 +6. 8™
SHR T it 212.8 + 8.3% 145.9 £9. 3¢ 155.2 +5.7% 120.0 +8. 4™

aly P<0.01,5 Wistar % B L& ;b P <0.01,c N P <0.05,5 Wistar THZH LL# ;d I P <0. 01,55 SHR XF BaZH He#

2.2 FHEABEKRERNIKFRIE miRNA-195 EEE
A KB T B KA A miRNA-195 7E real time
PCR ARSI A i 4350k B 33308 A P4 hy iy
o DUIRER7 8 JAJ5 , 5 Wistar X} HEZH J2 Wistar
THZH L, SHR X FRAT K BR 322l ik %35 miRNA-195
THE (P ¥ <0.01) ;5 SHR Xf HE4H  Wistar X} 18 %
Wistar T #i 41 H %, SHR T #i 41 K B 3 3h ik 3% 1k
miRNA-195 T (P 1 <0.01; 18 1 Fiige2)

® 2. TREEAKXREZNKRIE miRNA-195 LLEE (v +5)
Table 2. Comparison of miRNA-195 expression in rat’s a-

orta among groups after intervention (x +s)

| miRNA-195
Wistar X} F&2f 1.00 0. 00
Wistar 20 1.02 £0.25
SHR X} e 21 5.78 +1.32%
SHR i 8.46 +1.55"

a A P<0.01,5 Wistar % B4 L& ;b P <0.01, 5 Wistar T4
FE#i ;e P <0.01,15 SHR X L L #s,
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B 1. FHE&EK R E 318k miRNA-195 real time PCR & f# ih 2k & 18 th &

Figure 1. MiRNA-195 realtime PCR amplification curve and melting curve after treatment

2.3 FTHiaABXREZKFKIE TGF-B1, Smad3
EARIALILR

DU 1750 8 Jil U=, 55 SHR XJ B4 %%, SHR
TR E ESKkE L TGF-B1 Fl Smad3 E I FHE(P
¥1<0.05) ;55 Wistar T4 L%, SHR THid] K B
FkFEi5 TGF-B1 Hl Smad3 [ TFE (P <0.01); 5
Wistar XF B2 N Wistar T 721 %, SHR X BR 21 K Fsl
FBhkF55 TGF-B1 Fl Smad3 B ATFFE (P 31 <0.01) ;
5 Wistar XTHRZH 8¢, Wistar T T4H KR Eshik#E ik
TGF-B1 Fl Smad3 2 HFFK(P 37 <0.01; & 2 ik 3) ,
TGF-B 1
44 kDa

GAPDH
37 kDa

Smad3
47 kDa
GAPDH
37 kDa

1 2 3 4

2. FHEEAXRIEFFKIL TGF-1 1 Smad3 £ H

BEREXKE R 1 & Wistar X} BB2H ;2 & Wistar THi4H;3 K
SHR X l£H ;4 2 SHR T4,
Figure 2. Gel electrophoresis images of TGF-Bland Smad3

protein in rat’s aorta of different groups

2.4 FHIEHABKRBRIESNBFRIZE COL-1 1 COL-
MEBRIELLE
DUARE 7 8 JilJ5, 5 SHR X HE4L Hu#%, SHR
FHIHAR R ESNKFE COL-IE AR (P <0.05) ;5
Wistar 11040 HeA , SHR T 141K R E8lkFRi5 COL-I
HEHETHE (P <0.01) ;5 Wistar %FEZH A Wistar T-HigH
4, SHR X} B2 R B 32 sh ik ek COL-TER (ATt (P
<0.01) ;55 Wistar X2 LA, Wistar T Hi2H KR35
JikZ3k COL-LE AR (P <0.01) . DUIREFT75 8 J&

J5 .5 SHR X HEZH 4%, SHR T4l K R h ik ik
COL-MI#E A B (P <0.01) ; 5 Wistar + 4 FL %52,
SHR T #il 2 K R F gl k35 COL-M & 1 & (P <
0.01) ;5 Wistar XJF& 2 & Wistar T4l Fb#¢, SHR X}
WAL K B 2 3 ik 3238 COL-TIA& FATHiE (P <0.01); 5
Wistar XF B8 2H Fb 52, Wistar T 0040 K B 35 3 ik 6 34
COL-MZE HFEAE (P <0.01) ,SHR T-HiZH K R T3k
ik COL-MEE TR (P <0.01; % 3 F1£ 4)

& 3. THEHABKXRESKSRIE TGF-p1 1 Smad3 EH
A CET)
Table 3. Comparison of TGF-f1 and Smad3 protein expres-

sion between groups after intervention(x +s)

| TGF-B1 Smad3

Wistar X I8 20 0.28 0. 02 0.43 0. 10
Wistar T T 4H 0.12 0. 05" 0.22 +0. 06"
SHR X B 21 0.44 +0.15* 0.78 +0. 19*
SHR il 0.26 +0.07" 0.41 +0. 02"

a k) P<0.01,55 Wistar X JRZL HLHE ;b 1 P <0. 01,5 Wistar T4
F#i ;e i P <0.05,5 SHR X HEZH HL#k

COL-|
129 kDa
GAPDH
37 kDa

COL-II
139 kDa
GAPDH
37 kDa

B 3. FoE&HEXRESMKEKIL COL- 1 #1 COL-NMIEH
RERCEIKE R 1 Wistar X HE4L,2 5 Wistar THi41,3 b SHR
X HRZH 4 o4 SHR T4,

Figure 3. Gel electrophoresis images of COL- 1 and COL-
Il protein expression in rat’s aorta of different groups af-

ter intervention
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2.5 HBEKRBRENKFESEEILE

HE J 058 7~ . Wistar X HRZH B Wistar T4 K
SR BN XS —, TE g A=, v B 5 T £ 4 e
JE L HEFUA e, 7 18 LA B T4 5, A A RE T Y
JE 5 SHR Xof B 2H O B A 2l Jk oo 8 22 AN 1) — 3 )R 4%
FAZEEL , IS Hb T Vb UL 40 i 36 50 NS U2, 60 ) &1 4
R A RERE R ; 5 SHR X B4R R LS, SHR
TR B E B Ik N BB Sy SE 8 -1 29 5), N
JREAE R SE e | v J2 10 AN i K v )2 38 T HE 31
AIF - LA B3 w30 ], (B R BE K 1] Wistar
XF HRZE K- (18 4) o

R4, THEEEAKXRREFNKRIE COL-1 7 COL-MEAR
kB (v x5)
Table 4. Comparison of COL-1 and COL-II protein ex-

pression between groups after intervention(x +s)

| COL- I COL-1I
Wistar X i# 4] 0.17 £0.03 0.35 +0.08
Wistar 1520 0.08 +0. 02* 0.19 +0. 05"
SHR X B& 4] 0.32 +0.06™ 0.88 +0. 13*
SHR 14l 0.20 =0. 04" 0.52 0. 12"

a A P<0.01 5 Wistar ¥ FRZH L4 ;b P <0.01 5 Wistar T4 L
;e W P<0.01, d P<0.05,5 SHR %} IR HL 45,

4. FRGHBIXRENKALRESEITEE
200) , B HFR R R 50 pm; FEI( x400) , AR RN 25 pm,

A H Wistar X} BEZH , B 27 Wistar T4, C 2 SHR XFB&ZH,D o5 SHR F 4l ; L ( x

Figure 4. Comparison of rat’s aorta tissue morphology among groups after intervention

3 4t i

SHR 23802 1 e 1 PR R BB R, 7 HL AR R e
MBS R T R E R R KRR
- [ i 2 4% ( renin-angiotensin-aldosterone system
RAAS) 30 , e 2 3O ik B RSl ik S5 4 B 4
F NIRRT L AR B, 2 E
PRSI T AN R i I P s R
AWFFE 4R R SHR LR WY 5 3 1 % B g
Wistar K5, DUIBE A T £ SHR 1L B B %,
JEHIEW i )T . SHR FE SN PO B Wistar
KB4 IS, o 2 - 1 LA 3 A K, 40 i o
FEEE 2 G5H ZEEL, UESE SHR 3 3h kA7 78 S A 1Y
g L A8 55 DR 3l ok o M) A AR A, DI 2% ) 1
FHE T SHR 19 F S Ik . A RS R
T LA B ARSI SR R 5, TR S DUJIR K 1) 1
XF T SHR 1Y 30 ik dAG L 22 B 55 1M 8 R ok R F%

Ak T 4110 ) 55 ( angiotensin-converting enzyme inhibi-
tion, ACEI) 2254 + il A\ 25 ey I Fe 28 2 AR i)
FHo HAHUH EZE 50 42 5 RAAS RS2 MR i
JE 336 E Sk RS RAAS 64, 00 S LA i
NE R IGTH 20 A /DR TG A AR OG

AW A SHR FE Bk 2%, miRNA-195 3%
B3 Wistar KU & T+, [RIBS TGF-B1 ,Smad3 |
COL-1,COL-I#E F1 257K P B . Tk i e I R
A, TGF-B1 .Smad3 .COL-I, COL-M % |4 F 5K T+
1o IE SRR R 32 Bl ROGHR 0 g RS 8 SR, e 241
SR FEOL B WOV S50 0 BUE- B ik Hh G JE
SF-¥ ILAT AR TR K 3 B R ZE LTS T miR-
NA-195 8Ck—F i s 458 55 1 A+, 76 SHR KR &
kA THE, BB miRNA-195 AT RES 5 T 37
fen I A B0 3 B0 bk 2 LAR AR IE O S8 5, 48
MOANEE T B A S A B A 2R R, SN
ZERHMIL, Van Rooij 25 iYBIF5T R WALE K J1i5 S0
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LU E R miRNA-195 3 i deik, Hob—
SURIFSE R B, ) miRNA-195 151 o] 300441 1M 45 P Bz 41
LSBT RS 5 WA AEAE R, il 73R B4 10 19 K B
FBI K PN I B B op-d LA S 7 DA RS
FW e MR ZS N miRNA-195 3k B, T RE &
4% % F TGF-B1 Smad3 , COL-I, COL-IT 547 5 bk i 1k
K23k BRSO —Fh 7 S 45 1 0 -]
R A R R A

TEAWFSE . DUIRSS )+ 7l SHR, & 3 R I H:
M, R E Sk 1k miRNA-195 7K | [A] i
7 TGF-B1 .Smad3 ,COL- I ,COL- Il Z4i¢ 5 ik fifi 1k
RN, MGE T SHR KR FEsh ks, e
DUAREA) + ik 3% SHR EshkE M HLH T . O
REAR SHR R BRI He , 95 3 3l Ik sk i ik 32 1 5K 7
MR TGF-B1 (Ang Il .Smad3 .COL- 1 .COL-II f#%
FEIRAKT, A0 32 30 KO- T L2 3 5 L G RS K A
MM . @454 miRNA AR FHHLH] AT HEm .
DUARE A B HE T miRNA-195 3k, i K B %3k
) miRNA-195 i@ 3 5 TGF-B1 .Smad3 S #E sk &%
A L R 1 D PR 6 3K 1) mRNA A 3R 2 5 X
GG TR B R N B 1, TR AR TR R
ik H TGF-B1 ., Smad3 , COL- I | COL-II £ %% ik /K
AR A i M B A T B0 ko e B
FHY, {H HET MK W miRNA-195 5 TGF-B1/Smad
i P AR AR AR AT, A e i — 20 B 5 I if
W ZR, 25 F TR . ACEL 25251y DL 3% 1)+ ¥,
AT REFM T miRNA-195 K3k, {5 5l i TGF-B1/Smad
R S T Col- T A1 Col- I 3 PR 26 3k J% Jli £F
A0 IG5, B AT T SHR (RO HEE Y

SHR ¥ 3 k£ i5 miRNA-195 |4 n] fEdk & T
FEJ15 S E S BRE A, DU A T 150 0] 203 SHR
Tk EWR, X —EHTHES miRNA-195 #1 l
TGF-B1/Smad {555 i@ A K
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