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B 77 XS db/db /NGB RE T E LRI IRAPIE A

oM B I ERY OREBE kEE PER RER F 3
(1t H ARG BEBE I R B 2= WP S BT , Sl R MR b 5t T B S S G 2, AT, 100029 5 2 v 5] B 24 2 e/ JL e D A B2 27 g
WF5EAEBE , AL 5T, 1007305 3 Jbat i BE 25 K%, b 5T, 100029 )

FEE B 49 W4 % 5 (Tang Shen Fang, TSF) 37 F & Z b 2 & 4 % 5 5% db/db /) OB IR 4F AL R P 46, 7 k.8
JA # Atk db/db N B REALL S 2 48, 4 F) AAEA 20 (db/db) eyl 248 (db/db + TSF) , #4009 R ;8 Bkttt db/m ) A A iE
FAr R (db/m) R AERIR 2 BG4 T AR R T2 AL AR, 4 B AR B RRR T e S, AR PAS f= Mas-
son % & WL FNEJH 2L ;4] F) Western Blotting, Real-time PCR e %, 9% 2046 5 3 AR A& ] B Mk 20 22 4F 42 4% TGF-B1/Smad3 i 5%
VA% miRNA21 = miRNA29b ¢4 %k ik . 2R .3 5F 5 T k& db/db ) RS 8% g K-F, % R T IEH 4S5 ; Western
Blotting,Real-time PCR #= %, J& 140 4 R 2 =, %5 B 7 7T T8 db/db ) R Bk P 4 4L 47 & 5-F TGF-B1 . Smad3 | Collagen
I %= Fibronectin 4§ % 3% ; T8 db/db /> & B JE miRNA 21 4§ & 5, £ miRNA 29b ¢ & ik, 4.4 5 F T4 A T TGF-
B1/Smad3 1% 5 i@ 2547 4] B Ak 4F L 4L,
KR W7 B 0 5 P IELT ZE 1L ; miRNA
Protective Effects of Tangshen Formula in Renal Fibrosis in db/db Mice
Liu Peng'?, Chen Jiaoyi'”  Liu Yanzhen'’ ,Zhao Tingting' ,Zhang Haojun', Yan Meihua' ,Zhao Hailing' ,Li Ping'
(1 Beijing Key Lab of Immune-mediated Inflammatory Diseases , Institute of Clinical Medical Sciences ,China-Japan Friendship
Hospital , Beijing 100029 , China ; 2 Graduate School of Peking Union Medical College ,Chinese Academy of Medical Science
& Peking Union Medical College ,Beijing 100730, China; 3 Beijing University of Chinese Medicine ,Betjing 100029 , China)
Abstract Objective:To observe the effects of Tangshen Formula (TSF) treatment on renal fibrosis and explore its potential
mechanism in db/db mice. Methods : Eight weeks old db/db and db/m mice were randomly divided into three subgroups, (db/m,
db/db,db/db + TSF) ,and all mice were fed with a normal diet. After two weeks adaptation, mice were maintained on TSF treat-
ment for 12 weeks and were then sacrificed under anesthesia after overnight fast. Animal urine and renal tissues samples were col-
lected for further analyses. The kidneys were washed with cold PBS solution; one part of the renal tissue were stored in liquid nitro-
gen,and another deposited —80 “C directly for subsequent frozen sections; the rest of the kidney were fixed into the neutral forma-
lin for pathological analysis. The renal fibrosis was detected by PAS and Masson staining. The renal expression of TGF-B1/Smad3
and its target genes were assessed by Western Blotting, real-time PCR,and IHC. Results; TSF diminished UACR of db/db mice.
Histological analysis using PAS and Masson staining revealed the occurrence of mesangial matrix expansion and extracellular matrix
deposition in the kidneys of db/db mice. The treatment with TSF significantly ameliorated these histological renal injuries in db/db
mice. Western Blotting and real-time PCR analysis showed that expression levels of TGF-B1,Smad3,Collagen [ and Fibronectin
were significantly downregulated in the db/db mice with TSF treatment. With TSF treatment , the expression levels of miRNA 21 was
downregulated , but the expression levels of miRNA 29b was upregulated. Conclusion ; TSF attenuated renal fibrosis in db/db mice,
through suppression of TGF-B1/Smad3 pathway.
Key Words Tangshen formula; Diabetic nephropathy; Renal fibrosis; miRNA
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JE It 1 A 1 R R 2 A TR B /N BRI JBE T R
JEEA0 M A5 5 v i T AR B S 3, S SOWE R s 5k 12
PR /NBRBEAGAE  TEME BB, B R T 2870 T AU
JEIE TR o AT L, £ 4E G DN B
(i EEAE . Rk A K HF-B1 (TGF-B1) J&—F
VAR PR, AT e IR R SORE B2 ) (Ad-
vanced Glycation End-products, AGEs) | {i£ /3 24 JR 1%
1k & A % B ( Mitogen-activated Protein Kinase,
MAPK) F1%& [ 34 i C ( Protein Kinase C,PKC) 4%
Flig 2155, #5530 DN 2 4 b B v R 5  tee
PEROFER' . 2358 %W TGF-B1/Smad3 {5 53
T | DR ' s ' U 2T 4 Ak 1Y) B B i, b
TGF-B1 4 7] 38 1o ¥ #5 — 2548 /N RNA ( MicroRNA,
miRNA) #F— 25 5 B WEH 45 ( 4n: miRNA 21, miR-
NA 29 %5) %%, Rk, TGF-B/Smad3 {553 # £ AL
JBiiih DN B ESAL HZ—

H HTAIAST 5 58 i AN RE 7™ A 28 i 97 %0, Rt
WY B IAIT ) oK M Z% DN k' e
2 A E B R [ PN AR R B JUE 950 ( Diabet-
ic Kidney Diseases, DKD) & T 17 #: % P E A WG
S 2 gy ( Tangshen Formula, TSF ) i fy /&
HICIREG L, 230 S e B AR e I 2R =
P BRBEFGE , Je 2 V- B H NTEdR R 44 2
BE 22 B0 Al b, 255 A B il R S B BRI 5 R
PUEMH 2R T TEEF 973 -7 ME RRH A
YRS H BT, SRAZE AT 9 22 vt i R 35 ik 52
B 7 AT L/ DKD (83 R 1 HEE R, s /)
BRUESE R ABIETS T B 0 T B LT 4

it

I MRS

L1k

LU S MR FRYE 2 R db/db N

8 Jll A (35 £5) g; ML #5 5 db/m /DR, I EE
(20 £2) g, Wy H AL RURASLR B Y oL, S A =
AR : SCXK (57) 2011-0001 /) 444 57 T H
FAFPEBE SPY 2% S50 )i ) 2 5k B 5, 1 FHVF n] ik
5 SYXK( 51)2010-0011, (23 £3)C, FIXHE
JE(55 £15) % ,fRHFF 12 h Jeli/12 h JRIEASE, A i
YORMHHUFDRIRTR o AR SEER BT A R A 2 A% 4
WS Sl 48 BRAH S E 51T o

L L2 25% BEF IS BURL, TR RITZ5 A
BRZY ] il 50, BEAS 8 o/ 4%, it 5 - 1206346, 4 'H s
AR5y B TP AR S e IR B R
BB T R gy R RO 10:5:4:3.4: 3

2:1,

L1335 /DREAEE Elisa 70 & (3
Bethyl Laboratories 2y &) ) ;iQTM SYBR Green su-
permix ( 32 [F Bio-RAD /A #]) ;25 I Wit Marker( /[
RARAABHLA BRAF]) ; PVDF ik (7 Merck Mil-
lipore /A 7] ) ; Collagen I {4k ( 3 [E Santa Cruz 28
7)) ; Fibronectin 14 ( 3£ [E Santa Cruz /A 7)) ; Smad3
Hifk (22 H Cell Signaling Technology /] ) ; P-Smad3
Pl (3£ H Cell Signaling Technology 73 7] ) ; B-actin
PR (£ E Santa Cruz 24 7)) 5 AR EEFR 0 S BT/ B
IeG( 3£ [E DAKO 2\ ] ) ; Trizol 37 ( 32 [E Santa Cruz
N ) 5 Quick start Bradford Dye Reagent ( 32 [E Bio-
RAD /3 &) ) ; Tagman miRNA & 7] & ( 3& [H Thermo
Fisher /A ] ) ; BSA ( 22 [E Amresco 2 7] ) . CD-1600
4 AR AT A (36 EHERE 24 7] ) s BX43 Bt
B ( H A Olympus 24 7)) 5 2 D RE AR X (36 15
Thermo Fisher 2\ &) ) ; PH { ( 3% & Thermo Fisher /%
) ) ;3 FLBER UK R 48 (3£ [ Bio-RAD 4 #]) ; Nan-
odrop E & % E 73 66 E 1T (3£ [E Thermo Fisher
AE]) s PCR AY (3£ [E Bio-RAD /A H] ) ;real-time PCR
X (£ E Bio-RAD A H]) .

1.2 Ik

121 Jpe SEAG & SERsh i A G  ON Pk
WSR2 JH FREE OF HEAT SR AR AR AR, T 10 JE R
AR db/db /N EEPL NN 2 21

1.2.2 2525751 sh G AR 1 RITIGHE S
2,1 /A B RIRRE, LR 2 12 T, B TR
S HIIG RBEST I 1 AR e s ) B e a1
AR A o e HE A 3 T AR R AT 46 58, B O I IR 45
2y 16 g/d, Fie I N IARIEIRE R 60 kg THH,
INEUAR T H B 20 g 115, /N BRZG 2550 s o A 45 2
FIFR) 9 A%, WIS B 45 25 50) it ik 2.4 ¢/ (kg -

d) o B 7 BRI R 0. 18 g/ mL f e S HEAT I
il , 4 CORA7 HE S FTBCE R B IR IR A 5 %
FAU/NRHE T 2T RINE RPN L, R 1 1,

F11 ZEHIMABHEHR
2157 2t il
IEH X2 (db/m) (n=9) WK 2.4 ¢/(kg-d)
FERIZE (db/db) (n=9) #imk 2.4 g/(kg - d)
W 7541 (db/db + TSF) (2 =9) WEE 2.4 ¢/ (kg d)

1.2.3 bpACREE SR MIEI NG ZS 0 TR, 4 4
JEHg /N B R AR E— I, /N IRES B (AN B K i
824 h JRWUE I E R, IR A5 BE LS mL, 10
000 rpm 4 CEL.L> 5 min, FBCEHR, RAFT -80 C
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VAR TR D0 PR 1 2 1 SR IUEF K- FEZR 2 12
JASER A, NAE 12 b5 IR YAk, 3 000
r/min 4 CE.0> 15 min, B FIEH 4217 T - 80 C
OKAR TR A 3 A A d8 b . 2 05 G T T IR/ BUK
AR BB I , 0 ) PR R — 0 O 2 R
Ja,—FET 10% PR R AR b E e, 55—
PET 4% Z RHEE D E 5 55— o3 25 B R
HHCE T TR D, TR

12,4 KpIUFEFR 551 ORI B3, Rl PR 2
I BE R PR JULIT I 31530 IR 1 25 1 LT LB ( Urine
Albumin-to-Creatinine Ratio, UACR) , & 2 2R & i
10% PR /R SARE 2 24 b J5 AR UGHATIBK (3%
B A A S D R AL BP0 R 3 wm JEY) f,
A7 R -25 R ( Periodic Acid-Schiff, PAS) 4t a1, £l
Yoo, GBS NS B R 2L PR A, SR T
Gy HE AT 13T . R Western Blotting LA
KA AL AT B IEZH 21 rh Smad3  P-Smad3 | Col-
lagen [ Fll Fibronectin B3 ik & M, 2% i Real-time
PCR K 0'E 20 21 f TGF-B1 Smad3  Collagen 1 F
Fibronectin ) mRNA 7K F L) & miRNA 21 F1 miRNA
29b BYFRIBTE DL

L3 Gitaerk A v s 25 LA + bR
1% (x =) FsN, KM GraphPad Prism 5. 0 # 4 174¢
11437, % One-way ANOVA 4347 Al Dunnett-t 2225
6] AR SR B0 1, DL P <0.05 N E A G E
e

2 HR

2.1 BEHFX db/db /N UACR 520 FRI &=
HAE A PEUT DN i 17 F 8 1Y 3 S48 b5, A0F5E
PLPRWUBFEATASE , 1] UACR VR PP 17 2 g .
WE L1 B iz, 72 10 Ji % 52 56 T Ih i, AR 20
db/db /Ml UACR 235 = T 1EH 24 db/m /N R, i
RIZH 505 J7 41 db/db /N UACR JoHA g 25 575 A
18 Jil 8 JT t, 7245 T W55 07 T #i), db/db /)N R

Masson

UACR ¢ 5 &A%, 0 i . | 11, db/m
FORIEH XA, db/db FRi R4, db/db + TSF 3
NS T WA

2.2 BB T7REUGE db/db /N EUE G BE R 1

W HEZHZ 225 PAS Jeta ), BB AE G B R 58
ZLEMRL, IR 1 2A s, IER A db/m /NRE
INERAQAS AR I, R FHPE ) R WS 22 s AR 2
db/db /MBS /INER B M B 25 S, AR DX BH )
JRW 39 22, [R] A R A 2R R o A 8 1 2 DL R R
JRHE IS s A28 T 5 T 005 , Al B . 2iesg db/db /)

SRUEF ZINER 22 IR RE o 11 388 A R i JEC 1 L[] Bsf X6
INER R BEIE T A o LB T e w o i, 45 R B A 40
TS K12 B,

O db/m
0.25, @ db/db
[ db/db+TSF
. 0.204
o0
E,, 0.15+
; 0.104
1]
-
~ 0.05
0.00-
10 weeks 14 weeks 18 weeks 22 weeks
B1.1 7%t db/db /J\m UACR B985

. db/db 4] 'ﬁ db/m 4 LL#, * * * P <0.001;db/db + TSF 20 5
db/db #H kg, 24P <0.01,442 P <0.001

db/m db/db db/db+TSF

>
PAS
w
i it

aaaaaaaaaaaaa

Masson

1.2 HEPAS%EI,( ><400)5ﬂ] Masso a8 ( x400)
HEadb/db 45 db/m 4l EbEE, ¥ ¥ ¥ P <0.001; db/db + TSF 45
db/db 4{16%E, 2 P <0.05

5 BRRTE R T 2B 6, W
1.2 CJizne 1EH 2 db/m /NEUE /NERFE /NE 1Y
SER IR RIERB AR DG 2 s BRI 2 db/db /N RV
JINER FR DX R 5 T e Je it R B S F G A [ P
BB/ INEY 5K TR E 7 TS AT 82 db/
db /BB /NER BN [R5 1) Jee S TORR it T 21 4k
AR T E b, R AA ST e E R, WK
1.2 D,

2.3 S X db/db /N EUEE R T Collagen [ Fil
Fibronectin 75 4 &z mRNA /K ERs2m WniE 1.3 fr
7 SR ARSI A B, R ZE db//db /)N BB AR B 5
Collagen T FlI Fibronectin [7K ¢ i 3 5 T 1IE % 40 db/
m /N FEZE TR 7 T3S , db/db /N BUE IE B2 5
I PR Ji RN 2 3% 42 2 1 KO B 2 R R, S5 R A
Giil#E5. WWE 1.4 ffi7n, Western Blotting £6: il
KR, BFIZ db/db /)N U JIE Bz B Collagen 1 1 Fi-
bronectin & [ /K83 = T1IE# 4H db/m /N, TESS
THEE 7 T UG, db/db /N BB IE R o T 2 it Jit il
Y ERE KB M. WK 1.5 Pizs. Real-
time PCR A & B, BERIZH db/db /)y BB B S5t 1
TR JFURN 2T 4 % 3 76 1 mRNA JKF i 35 5 T IE# 41
db/m /N ARG T8 J7 T 15, db/db /N BUE JIE

2578 Masson 4t
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R 1 RIS Ji 2 4 3% 2 8 1 mRNA KPR
F%O

A db/m db/db

db/db+TSF

Collagen- |

Fibronectin

SR AN /NR EAE Collagen |
F0 Fibronectin & B &KX
i db/db 15 db/m A, * ¥ * P <0.001;db/db + TSF 415
db/db H A, 2 P <0.05,%44P <0.01

E1.3

db/m db/db

ribronectin [ LIV N Y DI
Collagen- | === == == SN S e —— —

P QD GD G D G @D &b & &

db/db+TSF

Collagen- | protein Fibronectin protein

°
e
@

-4
» @
14
IS
>

o
S

e
N

°
Y
Ratio (Fibronectin /B-actin)

Ratio (Collagen- | /B-actin)

o
o
e

dbldb+TSF db/m dbidb

db/m db/db

db/db+TSF

1.4 Western Blotting #& il /)N R & B Collagen [
F0 Fibronectin &/ H &K%
1 :db/db 205 db/m 4 A, * * P <0.01, * * * P <0. 001 ;db/db
+TSF 415 db/db 41 He#, 2 P <0.05, 44 P <0.01

collagen | mRNA Fibronectin mRNA
T 0.006 ’é‘ 0.08
g g
a < 0.06
— 0.004 ” %
8 £ 004 A
1 s
3 0.002 a
5} L 002
° K]
5 k]
 0.000 © 0.00
dbim dbidb  dbldb+TSF dbim dbidb  dbldb*TSF
1.5 real-time PCR #&i/NER B A Collagen

#0 Fibronectin mRNA 3i%

7 :db/db 415 db/m GLHEE, ** P <0.01, * * * P <0.001 ;db/db
+TSF 2§ 5 db/db #H b4, 2 P <0. 05,44 P <0.01
2.4 WEE I db/db /NGB I B T TGF-B1/Smad3
SR WK 1.6 pras, Western Blotting
R % B, AR 4] db/db /N BB DE B2 i Smad3 2
FIBS IR AL KT .3 5 T IE R 4l db/m /N, 7R 45
BT T HUS , db/db /N BUEIE B2 5T Smad3 25 H Wi
FRALKF B & R B, Wi 1.7 ff7R, real-time PCR
Rl % B0, #5702 db/db /)y B JIF Bz 5 TGF-BI
mRNA /KB 3% 5 FIEH 4 db/m /N FEZA TR
77 i, db/db /N BB 2 i TGF-B1 mRNA 7K S5F-
BETRE

P-Smad3/Smad3 protein

db/m db/db

rsmads NI EES - & &
Smad3 D G G G - - - -
Bactin DD D D GDED D = S

db/db+TSF

Ratio (P-Smad3/Smad3)

abim dbidb  dbidbeTSF

1.6 Western Blotting & il 7]\ R &
P-Smad3/Smad3 EHRE
i :db/db 215 db/m 4 FLH, ¥ * P <0.001;db/db + TSF 415
db/db 411L#, 2 * P <0.01
TGF-f1 mRNA
0.01014

*

0.008

0.006

o
(=3
o
'y
1

0.002

Ratio (TGF-p1 /B-actin)

0.000

dbim dbldb
B 1.7 real-time PCR #&iM/]NFR % RE TGF-B1 mRNA Rix
##:db/db 415 db/m 41 HEE, * * P <0.01,* P <0.05;db/db +
TSF 415 db/db 4 %5, 4 P <0.05
2.5 5% db/db /N BUBFIE B2 B miRNA 21 i1
miRNA 29b {5201 miRNA & AT DUJE 5 45 5 A= iy
TE SIS/ P R IR 4 A5 RNA 30 H FR 5 R B/
%1% 5 mRNA [5&f#, Smad3 4 519 miRNA (4 1.
miRNA 21, miRNA 29 55) e 0% FR I B I 2T 4E 4l 1 72
R HEAERH. WA 1.8 Fi/R, real-time PCR
il e B, BRI db/db /NEUE AE B2 5T miRNA 21
K8 2 B T IE % 4 db/m /B, miRNA 29b 7K 5%
BT IERH db/m /NGRS TS TG,
db/db /N BB I B2 B o miRNA 21 7K 583 R B,
miRNA 29b /KB E T+ .

miRNA 21

db/db+TSF

miRNA 29b
0.20

0.15: I &

w

N
>
S

0.10

|

0.05

Ratio (miRNA21/U6)
3
Ratio (miIRNA29b/U6)

0. T
db/db+TSF db/m db/db

db/m dbidb dbldb+TSF

B 1.8 Real-time PCR #7755 A miRNA 21
#1 miRNA 29b 3%
1 :db/db 20 5 db/m 4 [L#, " P <0.05,** * P <0.001; db/db

+TSF 415 db/db 414, P <0.05,4% P <0.01
3 1Tig

KECZWM N T2k DM B EH R LI EK, 1M
H A NBOETEAR S 3G I, okt ko s 36 1= H
il DM S8R 2 238 3 1 10. 9% , [A] RS IR Fip
Wi N BTE 35.7% ', DN A DM F= 1 i
M FHKIEZ—, B A ESRD 1 B3 A, ™ 5 5,
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[ B N R, 25 [ R AnAE 233 i 1 BRI & U
AR AR & BB 5 Al B 3 i TGF-B1/
Smad3 {553 #% 1 #3581 Y St 27 4 % 2
HEEFRIR, BT NELT LR ; s AMIF ST IR A B
T i AL R R R miRNA 21 5955 L K& i
miRNA 29b B335 , i B ELT R0 i HE R , fRAP
JIEZRE o

TGF-B1/Smad3 {551 42 5 | & W PRI 5 o
JEET 2 Ak ft) B 22808 %, AT 51 ECM Ry 3 BEUTAR, &
U MELF4EAL' . DNCIRZS R A9 290 5, 514 s
WK AGEs K MmaE ' Egk 2 1 ( Angiotensin ]I , Ang
I0) #Rn] 130 TCF-BL i3k , FH i i A B AR 4
TGF-B1 I&A2¥E Smad {55 @ H . Smad3 n] F 44
A BRI 0 G 21 X, ok BRI R H R
i P B U A 2 i Al kR[] B R AT BT 4
20 P Y 3L T4 @ A5 B -1 ( Matrix metalloprotein-
ase-1, MMP-1) 354, i e J 246 19 OB . DN
UUO ey i s B 451 55 S 24 5 350 ) 40 3 sl g A 7Y
H Bk Smad3 X RT I I0E A £F 446 TGE-
B1/Smad {553 % 3 BUE LT 4E Ak 1) T ZEHLHIA
1) AT 38 3 15 S N 4T 4 i e 3 1 i Rk, B
2 ECM AL BETR ™ 52) n 5 5 1 e g i a1
Kz -16] & %% /3 4k ( Epithelial-mesenchymal transition,
EMT) 5640 JILRCET AE A0 A , 1755 W 200 e Je ok 5 Wik
20 - WU BSCET 4 40 e e A JUL I 448 40 7 ( Macrophage-
myofibroblast transition, MMT) , DA & 75 5 N Kz 41 Jifu-
[7] 5t 5% 534k ( Endothelial-mesenchymal transition , End-
MT) g FILISCET 4 4t > 53 ) Wi 3 B /N ek 3R B 4
o s, S ECR AL £ 5 10 T i S B NVE B
g 240 0 L) R T, e U L ) Bh e TR
BERERLT e AL 5 4) B A B 46 40 i v g MMP-1
W, W I DR B I R AR L B LA, TGF-B1/
Smad {5538 # (190G 7T 0 2 0L 28 B 0E 21 4E 1k
J& , I 91677 DN RYTETESE R o

TE—IAA 1 604 5] DN 34 1) meta 731 &
L, DN S5 1 M35 AR P ) TCF-B1 & 4 W& T
o 88 TGF-B1 (MR 2 EAT T i R il
I RAIFSE , AH H A RSO DA ST RIOAS Wik 2 S5 I A
W AR Z M A Y . fE—T04 77 i) DN i
HE S5 IBEHLRUG B B 58 o 2 B, —Fboa]
ARHWT TGF-B1 J3 sl F 1 /N2 %) Pirfenidone , A
HELE DN g2 F 105 /R g 1 & ( Estimated Glomerular
Filtration Rate,eGFR) [ &>, (HIEA 36 1| 2
HRPTBY I Jmy b 0 Bt 1/ INERBE AL E F) BEAIL XU

LRIF I b &, 45 7 NI TGF-B1 5
SR fresolimumab ( GC1008) J5 31 4 & Bl B & 19
eGFR A HIHGH ™

miRNA JZ 1] DL 55 £ 590 A= i 1 2l 1 /0 9 R
iy RNA KRN 20 ~ 22 DMZAFIR, W] 5 #E AL 1Y)
3" B DX 25 G, S H b 5 DR R B
mRNA [4 %, H o — 26 miRNA (£ 411 miRNA 21,
miRNA 29 4§) YEME RS B LT i Ak A rh k5 6
ZAEM . miRNA 21 24 Z BT 58 A miRNAs 2
—, FL7E 2008 4R — I 58 o B, o0 ) FE S R Y
' miRNA 21 ATINEO AR LR AL ™ . RAEFEIE R
B miRNA 21 (% & 2 LRI, (HR 7E 2 7l J)E
PRI {51 OB PR s s 2V BN BRI R B
SRR ] B miRNA 21 Rk Tha, B IR
FEAF YA P B KRR T, TGE-B1 1]
F 98 miRNA 21 {9235 ; 7E MR TCF-B1 M IR AR
Rirp, miRNA 21 % 23k 98 /b, B E 2T 4 16 72 B2 D
i o PRI, miRNA 21 A] 5y o 38 £ 2k Al A G 9
3 P R S 5 TE R SR miRNA 21 f /)y BRUSE B vy
PE—AESE, R miRNA 21 J5, Al 00 ) B JUE 4 21 4
5 WA BFITIES:, miRNA 21 (93352 i Smad3
P Y, Smad3 (19 #E W] LA E A miRNA 21 19 5%
P B, miRNA 21 34 AL o HAh g A2 fie 2
JELTAEAL , 4045 : 1) miRNA 21 "] A S A6 )
A 18 5 W 1% 0 % 4K o ( Peroxisome proliferator-acti-
vated receptor o, PPAR«) i 263k, THEIEH IR F AT
5 R I NS o AR, 4k TS B0E IE 2F 4 1k e
AR 2 R B E Hb I EL 3h ) R A R R
(mammalian target of rapamycin, mTOR) & & ¥y 1
(mTORCL) , fedE£F 41 35 5 F R 3Rk, 5 B IEET
Ueqk . AN, AR STZ 5 SR R /N BUb & B,
UUBK miRNA 21 J5, AT/ 0N B R 8™ 5K B () 5t
YL N B R AN B IR WD 2 PR DL R )
HY - A AN 9 P R N SRR ek

miR 29 25— 12 WF 98 Y miRNAs , miR 29
FEPA$E miR 29a miRNA 29b F1 miR 29¢ 3 i,
O, TR O 24 B A AR TR B P 51 9 ELER T 45 4 3
FATR) EA) B b e PR P AR 12X 30 R 21 4 S5 3 v 34 2 3
miRNA 29 BAHLEF4EAL A, i nl 4] TCF-B1 Y
s o AEIEH B IE It miRNA 29b (1) 42 ik e
785, fEL 20 B JUE R A A 2F AL A I, miRNA 29 Y
SR AR e B DR A A B ( Unilateral
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