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[(HME] BHE K MicroRNA-21(miRNA-21) £ £ iy k& R (UUO) XK ROFIEA R F 69 K& F IR L EHLEK
B F-BL(TGF-B1)/Smad3 3t X K K 18] JT ¢ 440 (RIF) 43 5 B % ¥ a4 ALkl . ik #4420 R SD K X R .44 UUO AfF K
0 (Sham ) . 5 R TEBEH 3R . F 7T REREHAS AXARMAL, B A £ 5% K EE PCR(Real-time qPCR) 77 i # il K
ME2A 2% F miRNA-21 #9 &k T4, KA Masson £ & AR EZ-FUL(HE 2 e LR A2 FHERFN T ARG S B0 2B A
LA F A M B REA R F TGF-B1.Smad3, | Ak R & @ (Col- [ ) fo o FHEMMF K G (- SMA) R ZHHF N, R AHEF 3 XA
% 7 R UUO 4B R4 22 F miRNA-21 5 Sham 28568 ¥4 % (P<<0.01),7 d UUO 42 | 4842 # miRNA-21 5 3 d UUO #a 48 sk A
& (P<<0.0D), #A)E 3.7 d UUO 4 Masson % & 4 4403 4 . TGF-81.Samd3.o-SMA & Col- [ % & [t % 35 @ #2 4% Sham 217+
Z (P<<0.0D),vA L3547 7 d UUO £84k 3 d UUO A bk % & ik 3 5% (P<<0.01), UUO 4 K284 miRNA-21 &) & A 5 B 18] Jj 4F 4
AL 3F 5 E A % (r=0. 888, P<C0.01); 41 22 miRNA-21 5 TGF-81,Smad3.Col- [ .o-SMA & & %k i £ E48 % (r=0.799.,0. 849,
0.882.0.896,P<C0.01), #it UUO KA K AL ¥ miRNA-21 B G &i& L, B R4 A2 LA E R A MG, TGFR1/
Smad3 1% % 8 % T 2 38 i3 £ miRNA-21 A @ A5 K R B R 2F 446 .
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[ Abstract |
tion (UUO) rats and explore mechanisms of miRNA-21 involved in TGF-81/Smad3 signaling pathway in renal interstitial fibrosis
(RIF). Methods

UUO group were ligated,and the rats in sham group were dissociated left ureter only,but not to be obstructed. The left kidney tis-

Objective To observe the expression of MicroRNA-21(miRNA-21)in kidney tissue of unilateral ureteral obstruc-

Totally 20 adult male SD rats were divided into UUQO group and Sham operation group. The left ureter of rats in

sue was collected at the 3rd.7th days after surgery. Real-time quantitative PCR analysed the expression of miRNA-21. Masson stai-
ning, HE staining and immunohislochemistry staining were used to evaluate the degree of RIF. The expression of transforming
growth factor-B1 (TGF-81) ,Smad3, a-smooth muscle actin (a~SMA) ,and collagen [ (Col- [ ) were examined by immunohislochemis-
try staining. Results The expression of miRNA-21 in kidney tissue was higher at 3rd.7th days after surgery in UUQO groups than
that in Sham group(P<C0. 01). The expression in UUO group at 7th day was higher than 3rd day after surgery(P<C0.01). The fi-
brosis score, positive TGF-1,Smad3.Col- [ .a-SMA area in UUO group were significantly higher than those of Sham group at
3rd.7th days (P<C0.01),Which at 7th day were higher than 3rd day in UUO group(P<C0. 01). The expressions of miRNA-21 in
kidney tissue was positive correlations with the fibrosis score(#=0. 888, P<C0. 01). The expressions of miRNA-21 in kidney tissue
was positive correlations with TGF-81,Smad3.Col- [ .awSMA(r=0. 799,0. 849,0. 882,0. 896, P<C0. 01). Conclusion The expres-
sion of miRNA-21 was upregulated in UUO kidney tissue after model establishment. The RIF degree might be positive correlations
with miRNA-21 expression,and TGF-81/Smad3 signaling pathway positively regulate miRNA-21 to mediate rats RIF.
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L1 SEmshy  HEaE SD R R 20 H, K 5
200~220 g, T/ Jr BERL K F S5 sh iy ol .

1.1.2 FERKFAMNE RNAlater i F (£ E Sigma 24 7)),
RT primers( B A & W HE AR AR A FD . PT Smad3 H
supEHLAR (36 [ Milliproe 24 7)), AT o FIF WL E O (o
SMA) i 57 [ HiT 4 (3% [ Milliproe 24 7)), Syt TGF-pL 4 {%&
(Y& Abcam AFD bt T B IR E [ (Col- 1), £ 5 ST i
(P& E Abcam 24 ], f 3% AL & (36 [ St. Louis 24
A, SEH E B PCR 5147 C R B A #1) . ViiA 7 Real-time
PCR System (3£ [E Applied Biosystems) .

1.2 ik

1.2.1 SEB 4o MRy KA AW AE 20 B SD KR4 H
UUO 41 fil {2 F A 41 (Sham 41), LA 5% 5 & B bk %2 8 (50
mg/kg) W6 T3 0 PR T RS o TR e PR A B T 7 L A 00
B X Y] 0k A i, UUO 41K BT B 22 i 4 PR A8 O 78 1 1
1/3 KA e B TTAE LA 4-0 T RELEHL . B2 45 G R M IR 1K
Sham £ K B H 73 B EAGEFL 22 M PR . H% b3 K R 7E A
JGH 3 RV T RAEIE MR T L 0 °C A 3 Eh /K % 1 il L O
B 20 R B2 00 OO o 3 4 B DE A0 4 T 10 0 48 R Th A v
52, A B E T 5 M AFLE RNA later 357 b 4 CHF & 1t
G —20 CHRA,

1.2.2 W& B

1.2.2.1 BEHARAIRAR R (HE)  Masson 44 4 WL 5¢
28 7E 10 Y0 4 /K Th bR o 1) 55 JE 20 2R A7 JBE K L 3 U L3R
BG4 pm B A W5 Fr 4R B 13647 HE Masson 3¢
o, YIR HE Je 058 B /NG b B 4t M 25 1 78 P L B /N8 38 4
GG N 11050 L U 2 R A8 o OB = R o o = N = g T
BB . Masson Y € JIF 27 2k 4k 2 5 #9400 - A 200 £5
B R , BE AL B SR V) A 5 A BN & 19 B /N () o AL BT
R A1 A B e e i e e I T AR ot o S B AR ) ek AT
e TE 40 AT b o R BH M T BUNF 2%, 0 4 BH P R
2% ~<11Y AR BERRAS 1 4 M A 1120 ~<21 % Ky rh i
WRAS L2 43 PHAE TR 2196 ~30 %0 9 55 BE G A5 3 435 BH % T R
KF 30% F i ERERTAE 4 47,

1.2.2.2 BNEAR A SP LA KREHAR
I F B0 s A B 2 BBk L HE 3% HL, O, 2536 T W5 & BE I 9 35
Pk Ho O, .95 “CZ AT 50 . IR 40 M 1E LA W E i, —
B4 B A Ht TGF-B1(1 ¢ 100) , Hi Smad3 (1 : 200) .4 o
SMA (1 :200) %% Col- T (1 ¢ 200),4 °CHEH 1% . FEHK K I
NAEY R BP0 R A A AR ICRE B R I R VDAB
BORARRE Y BR IR RHEAT M B Z R K Z H R E B L
PEM RS o 7ED6 % B 200 L R LS L 45 5K U0 v BB AL
WS ANHAESME . Image-Pro Plus 6. 0 #4417 4 5K
R R op BH PR e (5 1 A . TGF-R1.,Smad3.Col- [ fl a-SMA 35
WA RUA 3t ROR .

1.2.2.3  SZAF2%9% PCR # il microRNA-21 [§ %35 UUO
1A Sham 41 KEAE 3 R 7 KRB M4 40 RNA fil 2 4% 1"
Trizol 1205758 B 5 BEAT » I (0 1 58 Sh W e 3 il 42 10 19 RNA
A7 40 3 FVR B AG DU, 45 A260/A280 HufA 1. 8~2. 1,48 ¥ 3
B EE e L K S S A RNA SE 88, {8 ] il 32 A OB £
RNA #17 cDNA & i, Bi % RT RN G 7E PCR 3 8 AL # 47
RT . 520 %% 5% & 7 PCR(Real-time qPCR) 5 Wl 2H 24
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microRNA-21, i Fif U6 15 M &, 51 ¥ & il U6, F.5'-GCT
TCG GCA GCA CAT ATA CTA AAA T-3',R.5-CGC TTC
ACG AAT TTG CGT GTC AT-3'; rnomiR-21,GSP:5' -GGG
GGG TAG CTT ATC AGA CTG-3',R:5-CAG TGC GTG
TCG TGG AGT-3', ¥ i 5 cDNA ££ 5 4> % it % Real-time
qPCR R P& % ,5 000 r/min f78 & .0, ¥ 8 pL 184 W F)
384-PCR ML Xt R (1 B A~ FL b, T A B Y 2w cDNA, 45 %]
BIDIR A 7R PCR BT HiHs HE 45 4 (1 PCR ARUBCEE UK |
¥ iR 384-PCR #% & F Real-time PCR {¥ I 347 PCR % i .
U6 8453545 LU #2 )5 #£47: 95 °C, 10 min. 40 4~ PCR fF3F,
J T @ Sr PCR =W ik fig th 48 47 8 U BE 45 R . 4% 95 °C L 10
$360 C,60 5595 C.15 s, )k 60 CLEM@MPE] 99 C ([L 5 H 3
#H17-Ramp Rate 2 0. 05 C/s). & FEMAY H A miRNA Fl 4
% (U6) 4y il #E 47 Real-time qPCR 2 W . 3048 K A 2247 gk 3k
A143 M7 - Sham 21 242"y 1 AE N SR IE .

1.3 SRil2#4b 3 SR SPSS19. 0 3R 3R 47 20 M7, 3 4t 95 Kl
B T s RoRLOR AR R 7 28 50 0. M G A MR A
Spearman 3%, A P<<0.05 NERASIT¥E L,

2 & 7

2.1 REUEMREHLE W HE @) J, Sham 41 547
KNSRI UUO @G 3 d WS /NE RS 5K/
B A A RR AR a) J A B K i O HOCZE A RE A0 M, AR S 7 d
BRIV R] 0828 S W S A TR JoR 0 B LS TR OB N B N R 4
S AE 2 M35 1 W) ., TE B @A T . 7E DG B T L 4E Masson B
@R BB MEZL S, Sham 2155 3 KRG 7 KB 50K 0] 5k W
S UUO 4l g )5 28 3 K. W] WL /NS A I i e 3k . 38 4
Ji) Jo AT L R B R LA UUO R 56 7 KB
INEREES 3 AL B K L [T K i R O B R B A
Ttk 40 Ba 72 3200 L 1 R IR IR AR e b AT e 2 AR YT OR L
PomE (& 1), UUO 41 Sham 41 3 d.7 d 4141 Masson 4 {8,
JE i o P T ARPE S 4 ) L 3 25 R g i T L (F =194, 228,
P<C0.0D),UUO 4 3 d il 7 d & WE 41 2145 4 fb 72 5 3F 4 ) &2
B F FEHY Sham 241 (P<C0.01), UUO 41 7 d S b fl 5 3
d ML B3 £ (P<0. 0D, LA 2.

1 P KR 5 I H R HE RS (Masson X 200)

2.2 K[A RS E] S E P microRNA-21 ik ##J5 3.7 d
UUO 1 Sham #H % 20 28 p miRNA-21 FIEH B FEZH
[(2.3340.46)vs. (3.50£0.41), F=61. 381, P<C0.017]; i 4§
R R B, KB 440 miRNA-21 4 UUO 41 3 d 1 7 d iy
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FE S Sham 4 (1. 0040, 00) AW B I/ (P<<0.01).7 d A% X (P<<0.01),UUO 4 7 d TGF-R1 FH 1 1 AL %5

UUO 41540 41t miRNA-21 # 3 d UUO 4 i F 55 (P= UUO 4 3 d £ (P<<0.01), ILIA 3A.,
0.008), Sham 20 KE 3 d 2 7 d W HEZHZ H Smad3 ik T B 12 728
4 —ay 1. FBTF OIS B NG LS. UUO4L 3 d.7 d Smad3
R ab =7d 5j Sham ZAH L, 76 B /N b R 40 L 20 47 1] o 2 3 T AR )
553” WL, HRAMESE T UUO 4 7 d4l4!, UUO 4 Hl Sham 41
Eéz‘ . &I T 5 JIE 2H 21 Smad3 Bl ﬁﬁ*ﬂﬁﬂlﬂ%uﬁéﬁﬁ‘%ax
# (F=768.544,P<C0. 01),UUO 4 Smad3 FH:mE B 8 £ F
%'— fiil i 4 Sham 41 (P<C0.01),UUO 41 7 d Smad3 BH ¥ i B £ F

ol = pm— UUO 4 3 d(P<<0.01). iLIK 3B,
Sham uuo Sham 4 Col- I 7£ ¥ /N [B] i 2> 1 36 . 55 [F] B ] Sham
@, P<0. 01, 54 [l i ] 5 Sham 41 H 4% P<<0. 01, 5 UUO 41 A Hd, UUO 4l K BB E4L4 Col- T EHE A MBI B £,

EHE 5 d L. Uﬁmﬂwt& B T B 2R A B 2 (B 4) . 4LiA] Col- T 23k
E 2 A KRS Masson 2 & B R mAR I & FHERA G2 L (F=1108.079, P<C0. 01) , 4 £ [] W

2.3 W41 BB BE 41208 A B JA) 5 TGF-B1, Smad3, Col- | . tl:& UUO AL Col- I FIAE Wi B2 T [ I J) Sham 2] (P<
« SAM S ALAUE 22 F 3k Sham 41K R 3 d % 7 d ppraig 00D -UUO 4L 7 d Col- T HIHEE A Z T UUO 41 3 d(P<
b TGE-BL AL H N - Aot 0 Bkl b e, OO (1 3C). e SMA 7R Sham LRI M BUge L, UUO A1 o
L% i 1] 5 6 W0 @ 45 k. 5 Sham 4141 tl: UUO 4 3 d.7d  OMAEF AR RA WA AL B I AE K2 .7 d B
TGF-1 16 BV L B 400 R o e gy TR ELRIR G D A1 o SMA ik i BULAT 1 8292 53 47 5
% WS G W . UUO 417 smméﬂB A7 d e TFEX 02563, P0. 0D S AR AR IR UUO A
TGE-B1 BB LI 25 54 B 02 B X (F— 423, 844, p—— @ SMA BRI BUE FRBEE Sham 41(P<<0.01), UUO 41 7 d
0.01),UUO 4 TGE-a1 FiHE 8115 FH 0 Sham 41t ez 5t « SMA BHERBWI G 8 UUO 413 d 312 (P<0. 0D (1 3D),

220 £20 _3482 €15

F , hiE o 348 S =t
R15 3 R15 =15 = P
B &% Eé £<10 .
=010} 10 10 =

H 5 R # E 3

o a [oed o m 5

g5 2 =] E 5 z =

5 - g | = n = |

% 0 29 50 Lo

7 Sham uuo - Sham uuo 80 Sham ulo 5 Sham

A:EEH R TGF-1 M B PE AR L8 B: B IE4 21 Smad3 8 5 B PR A C B IELH S Col- T 8 1 FHAL I AR HL 4G D: B IEZH 21 oo SMA
A A AR . P<<0. 01, 5 A1 W B A] £ Sham fﬂttiﬁ?;":P<o. 01,5 UUO M5 3 d lLEK.
3 AMAKXREHLE TGFB1.Smad3.Col- [ 1 oo SMA EHFHHEE R L

& 4 MAARSHAREREZ Col- T oo SMA EEFRIE L (B EEHBA LSS A X200)
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2.4 MEMESY  TGF-Bl.Smad3 5844 P miRNA-21 &
TEHI% (r=0.799.0. 849, P<C0. 01), ¥ 4141 miRNA-21 5 ¥
YU 4 fb 72 E, Col- T 1 oo SMA 2 1E 4 & (r = 0. 888,
0.882.0.896,P<C0.01),

3 i
2T A Ak S DL M A 3 BT CECMD 3 1 BB 2T 4 40 i 3

A DA B B 2 4 T S A5 R AR AR RS O iR
BRI BN  d 2R e O 2R M A B R il Y S I B
R T B E 45 4k 46 & A 19 4 F HLHTGR i R 58 & MR,
MicroRNAs J& — 2" VZ 776 T sl AH 9 4k R 20 o 1) o g 1 A 4
/04y RNA, EZ YRR i 5 WA mRNA ¥ A7 81 45
B FEFG KT 2 5 35 R 0 3 58 R0 45 3 AR DR A 5T & B mi-
croRNA Z: 5 JLF 4 /> 4i M i A= 31 B 21 K A& of 22, 1 B
miRNAs 15 % W 4 5 4% CKD 75 N 14 A 2 A 28 5% % U1
A

UUO K BAEE IR IE K RIF A AZ AT, HE Y0 8
B E UUO g A ] ZE K, B R] 5T 461 3% 32 7 i 2 Masson 4
03 00 5% 3] 52 5 41 AR 5 [R] J5T 21 4B AR I B, ik P A B U 1]
W £F i AL T 7 3 R i ) . TGF-B1/Smad3 %éfr?ﬁ%?ﬁim%
W5 B 2 — 0, TGEF-BL il st F e A2 R 80 1 4
Smad3 . Smad2 IF [ 4 ¥ B F 2k 4k 3% 8 238 it A 5 EMTHY,
I3 —J7 W K> RIF 5T R0 AL 118 EMT ffij %
MR N b i JE g EMT BLE B N8 E B 40 i 2R 2 T
SRR T 2SR A e IR R R IR DA T R AL 0N TRD B
ik o SMA S5 (8] Bz 4 MR a5, 7= AR LU T L T B Ry F 1
ECMM™, ZEASzg v, 3 d UUO 4 B 241 4L 2F 46 4k W4 311
B E4L 41 H TGF-B1.Smad3 & (/> & %3k . H oo SMA Fl Col-
1 JRA BRPE 2R3 U W B 47 2 fk 0 EMT @9 40 301 o B, (H
27 d UUO 20 5 JIF 20 28 masson 4 o 27 4E AL 4> 8¢ 3 d 4 9]
BIFE B ASH TGF-81, Smad3 . o-SMA, Col- T B4 T A 4%
3d UUO 4 B &R £ Y iR, o] W K6 45 JE A5 )5 i ] I 4
TGF-B1/Smad3 {5 5 i P& 4 BOE - 4R 4 2 ikl EMT 22 FE
Fifi TGF-B1.Smad3 2 iE 8 s 4T N EE .

TE5 S B4 . 1R 2 miRNAs $252 TGF-g1 /Y8 45 . il 4n
miRNA-21,miRNA29 % % .miRNA93 . miRNA377 ., miR-216a.
miRNA200 %Y 7 RIF & @il #i v, iR miRNAs ik &
i id TGF-p1/Smad3 1% — {5 5 il % 52 B, i A 2 K ¥
Smad2™'? , {# 5F i) Smad3 45 4 7F miRNA-21, miRNA29 , miR-
NA-192 3 8 F X 3 i 51, Bf Lh miRNAs 7] fig & TGF-gl/
Smad3 {5 5 i ¥ 98 15 B 0 2T 46 09 BN iR RDY . AR SR
IR, UUO 4 KRB NFEHZ2 0 miRNA-21 fE@## )5 3 d.7 d

SHmESE IS TGF-81/Smad3 1 B HA L 4ELIFI) o
SMA . Col- T £ 1E M 3¢, fF KL TGF-Bl/Smad3 W] fif i@ & I ¥
miRNA-21 AT 5 5 EMT J:2( RIF.

22 FiR . UUO K BB 41400 miRNA-21 Fifi £ 45 b 78
nE Rk A, TGF-B1/Smad3 {55 38 i 7 G838 i 1F [0 4%

EREF215 58 A% M4 EH 24

miRNA-21 WTI 5% RIF, BEE ISR KX miRNA 9 — 25
W52 miRNA A B R Bl & 12 B CKD g 2 kR S 4 .
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