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M E B RTFOENBSEEER(MN) K RGRPER, 7k aBEFERME B SD KR 80 R, &k AEF4 A
4 F s E N ER AL (F s HE N B 50 mg/kg) A0 NAREA) 40 (38R M AREA) 10 mg/kg) , 4120 R, B F o E R B F N AL
MK FBTREFREREE FTHFRFTOEGET MN K AER, FOEARE NARENARA>MNEL 4 ARTLY,
1B 1R, EFHAFPBENERXRELEIRAETLT 0.9%RAMER, 1 B 1k, KA ARSI EEMNEHEIFIFRT @ KK
M- & Masson  EAT ALK FZHS B E 50 T RRAL(TEM) YLE B 21 248 45 My T AL ; SRR Bl 3R S g wR Y 9K 36
A B g5 3R 58 B T o(TNF-0) & 28 J8A~ % 6(1L-6) v 4m L 18] 26 1 2 F-1 (ICAM-1) 4% ; R A B G R P k4 & & Rk KT,
SR . EEAMANL FOERBE NMALHNEXIEFARBEFRUEMBEAVRRE, L PFCEANBALREARE,
24 h &G 7T PLEF (SCr) K-8 2 A% ; TNF-o | IL-6 F= ICAM-1 4% 8 2 44K ; Toll A% 4k 4(TLR4) , #% BT «B(NF-kB) , 2
A KB F BI(TGF-B1) ,BEEEAL Smad2 BEEE AL Smad3, | BAM R REE Rk TH RHAK, 2 F 39 A %45 &L (P<0.01),
5O E A KR LR IARAK T B4L T WAL A4 £ F 3 A %3t 3 & 5L (P<0.05 & P<0.01) , 4. F % ABsT MN X
BB L AL A b AE A, T A 5 47 6] TLR4/NF-kB i@ %-Fe TGF-B1/Smad 1854, KA X g2 K5 w20 BSR4 A &

XER  FUENE; BRI, 44, TLR4/NF-kB @% ; TGF-B1/Smad i@ %

Effects of Andrographolide on Renal Fibrosis in Rats with Membranous Nephropathy and Its
Mechanism*

ZHOU Jing', GUO Yangyang’, LU Chunhong', HUANG Jinjie', WANG Dan' (1. Dept. of
Nephrology, Kailuan General Hospital, Hebei Tangshan 063000, China; 2. Dept. of Internal
Medicine, the Fourth People’ s Hospital of Langfang, Hebei Langfang 065700, China)

ABSTRACT OBJECTIVE: To investigate the protective effects of andrographolide on membranous nephropathy
(MN) in rats. METHODS: Eighty clean healthy male SD rats were divided into the normal group, model group,
andrographolide group (andrographolide 50 mg/kg) and benazepril group ( benazepril hydrochloride 10 mg/kg) , with
20 rats in each group. Rats in the model group, andrographolide group, benazepril group were injected with cationized
bovine serum albumin through the tail vein to replicate the MN rat model. The andrographolide group and benazepril
group were given intragastric administration once a day for four consecutive weeks. The normal group and model group
were given 0.9% sodium chloride solution by gavage once a day for four consecutive weeks. The renal function
indicators were detected by biochemical analysis method. Histopathological examination of renal tissue was performed
by Hematoxylin-Eosin staining and Masson staining, and ultrastructural changes of renal tissue were observed by
transmission electron microscopy (TEM). The contents of tumor necrosis factor-a ( TNF-a) , interleukin-6 (1L-6) ,
intercellular adhesion molecule-1 (ICAM-1) were detected by enzyme-linked immunosorbent assay ( ELISA) method,
the expression of proteins were detected by Western blot. RESULTS; Compared with the model group, the renal tissue
lesions and ultrastructural lesions in the andrographolide group and benazepril group decreased significantly, and the
effect of the andrographolide group was more significant; the 24 h urine protein quantification and creatinine ( SCr)
levels decreased significantly; the contents of TNF-a, IL-6 and ICAM-1 decreased significantly; the expressions of
Toll-like receptor 4 (TLR4) , nuclear factor kB ( NF-kB) , transforming growth factor 1 (TGF-B1), phosphorylated
Smad2 and phosphorylated Smad3, collagen type I and type Il decreased significantly, and the differences were
statistically significant (P<0.01). The above indicators in the andrographolide group were significantly better than
those in the benazepril group, with statistically significant differences ( P <0.05 or P<0.01). CONCLUSIONS,
Andrographolide has an inhibitory effect on renal fibrosis in MN rats, which may be related to the inhibition of TLR4/
NF-kB pathway and TGF-$1/Smad pathway, reduction of inflammatory response and extracellular matrix production.

KEYWORDS Andrographolide ; Membranous nephropathy ; Fibrosis; TLR4/NF-«kB pathway; TGF-B/Smad pathway
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P W % ( membranous nephropathy , MN) FMN B R
AR DRI LB/ INBR IR RS R | b i F e B 6
PRIBPETUR g R R IE . MN 29 5 5 R M /N R 11
10% , o2 309% 1 B E T AT, (H 2 40% 1 JE 6 kIR
10 45N & RN ZRIIE R . MN &R bL & 22, Horp 5 47 4
fetE MN ikt R &5 AR S0 N R
TR E D RE N BB Y, RA PR IR EELZ M
R AT R, 200 T P T DU S kB T U 27
Yl TR 2 TR AT 4k LA IR B R sk AT, (A
DEPERT MN [ 52000 1 A DL SCRRIREE . ARS8 FEE DT 20
FEPIIRNT MN K BUBF - AL 20 SARSEHLH], B I T
1 MPR5FE
1.1 SRz

WIS AR SD KR 80 H KR 210~240 g, L
R R 2SI S 2 R [ SCXK (3E) 2018-004 ] , ¥ 1 #1355
(IR 23~25 °C JBJE N 55% ~ 65% ) 135, 1 BIK KR,
ST RIS A S T A
1.2 =8

CL.-8000 %4/ 4k 43 H7 4 ( H 4% Shimadzu 2\ %] ) ; UF-1000i
RIFRABAIHHL ( HAS SYSMEX 23 ) ; RT-6000 I EEFR A (Y1
kA AR B A B R ) s JEM1400 Flash 735 S A5 ( A
7 JEOL 2~ ] ) s RM2245 BUA 851 A L (75 [ Leica A F) ;
164-5050 %I H1 3K AY (35 E Bio-Rad 237 ) ; DYCZ-40 D A R AL
(AL AR—AEWRHEHBRAF]) .

1.3 RS

FHES T4 13 A& AW AU R A YR A RA
Al (Hit5 : SA8130) ; I [C R 58 Ak 7)1 B 22 [ Sigma A ] (Hib
5.P6556) ; ZF 0> PR A F T 7R 7 4F 75 il 25 )8 40 A BR A
(#1t5:202005018) ; £k /2 DRI ) [ 1l R b, B 1) 24 42 AT A
FRZN ] (H1E5:201006) 5 ILET (SCr) 177 £ W F FE 5 @ 2k )
TAEFFEIT (415 :200109) 5 J3 ARG LL (HE ) 4% (0357 &
Masson 42 (2R 71] £ S 358 A Ak 2 & 6 (ECL) #B A & ik A
&AL R EREARAR (H5: G1120, 1340 J
SW2030) ; MR IR AL 7 o ( TNF-o0) | FI4HMIAN 2 6 (TL-6) K 41
Ji TR 285 B - 1 (TCAM- 1) TR Ao 8 1R o 9 6 0 3 79 1
A AR ) T AR 5T T (451 200105 ,200413 K 200407 ) ;
Toll #:5Z{k 4(TLR4) #%FF «B(NF-kB) %4k A4: & [N F-p1
(TGF-B1) BEATL Smad2 BEAR L Smad3 TEUE JFAE (1 A i S
B B-NIBIE A (B-actin) FREEERE N G —Hill 46w Rk
W B A BR 2 B (5% 5 : bs-20595R | hs-20355R ., bs-0086R
bs-2224R \bs-23581R ,bs-975R .bs-0837R .bs-0061R I hs-0295G) .
1.4 7k
L4.1 s A 5425, (1) s A, 30 A 3%
1 AR ¥ 80 HARRUREHL /o IE % 41 BERIAL 2800 3 I iR 4
(20 3 MR 50 mg/kg) A1 DUIIR 3 1 20 (3 #2 D18 3% A
10 mg/kg) , 420 H, (2) &AL, 2 BOCHGE 1) 07 i 6
20 mg FHEFAL 4 1L H AR EE T 0. 9% F AL SHE M 30 mL
WA S 3R R S8 2RI 84 L AL, T U FBUE i
W2 H TR FE3 W FEFAMM 1 mL, $E17B 628 B
Jok RS BE S Ak A L B 1 16 mg/kg HEATIER (2 H
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1R FE 15 W) 3l ad R 2 PR AR | 25 5 o0 R 26 1 BH M B v
HIE RIS S L (3) 2, TR0 P ERAURI DUTIR S I 4 K
BT AES: 4 JTEB 25,1 B 1 Wk IF F 4 FAR R 4 e &
4 FHEB ST 0. 9% FALMEW 1 H 11K,
1.4.2 'BUBEFERRAKTARL . 25 25 58 1Un , Al BEPLER 10 B
FB U 24 h BRI, 38 3 A8 36 K A R IR E 24 h IRE AT
B IR, 28 3 Bl Ik BRI 1 90 BRIV , 4R ) 42 B 5 & Ut
B AR A A T AL B 38 4 F Sl A e A BT E SCr & i,
1.4.3 ifijd HE Masson 3¢ (0 E47 B 204U B 2AAG A < R ML 5E
R, STURE L 11 A B8 R, 78 DK L BN 3 2 2, A 0 O
T 4% PESFREE 3 dF BB K RS WAL BS A g
YIR (B S wm) 3 MG & U0 453647 HE %2 41 Masson
etr, SR GO0 0 U LSS B 20 40 P 2 A R R A 4 Ak
PRI (Masson e 0[5 o il ON IR IR E () , 05 BUR S BT K
PRI R AT (CVF)
1.4 4 SETFE N A F WA (TEM ) W8 20 SR i 45 14 28
b A T, 28 4 °C 0. 9% S AL4R v Tl ok T8 Jm BT
R 3% ZREA (pH=7. 4) R EE 3 d, LLRERESE g
e 1R IE E 1 h | L BRI TR A R0R B K 5 R 51
60 nm JEEE Y] 5, LB RR A E LS 6 10 min AP ERRHT
YLt 10 min J5 , 1853 TEM MEL B 2 SUBMEE AL
1.4.5 R JH G 5C fo 9% W B 3006 A T ' 40 21 TNF-ac IL-6 I
ICAM-1 5 5t U 4URIAT ) 10 HR R, BRI IS SUHE R L Ab AT
FE VK IS B I | 22000 B AR 2 B T H 1 : SAY R AR AR A
A 4 CTE SR SR vk R E 1 h (e,
4 CHEL(EA 10 em, 5553 3 500 r/min, 7] 10 min) B %
TR, i MR IR S B W B 0 i) G A T R A PR | 8 AT A
AR TNF-a IL-6 1 ICAM-1 & &,
1.4.6 SRASEAFEDID AR B 441 TLR4 NF-kB , TGF-B1,
BRIk Smad2 BERTL Smad3 | T %A1 I 5 i 26 1 e 1k 7K F
B IR, S 081, 4. 57 TR I ik b AT B R 2150 0 2494
4 °C .12 000 /min( B.02E42 10 em) BOB BB, W E B E
HELL30 ng 5 & BAE BER LUk (80 V,40 min; 160 V,
90 min) /MBS [ JBILFE T AR 9 £ (PVDF) 5 (300 mA,
90 min) 5% WEAR WK iR LA 90 min J5, 0 H AR I [ TLR4
(1:1000) NF-xkB(1:1000) TGF-B1(1 :1 000) .81k
Smad2 (1 : 800) . B2 1k Smad3 (1 : 800) . I % i J5 % X
(1:1000) TMAIWEEHEH(L =1 000) ]F1 B-actin( 1 :2 000) —
L4 CHEE 12 h, TBST VLRSS I —Hi (1 :3 000)37 CHEH
1 h, TBST PRSI ELC & 65, 8 1 58 A 15 A8 /R 36 1 4%
e, Lh B-actin NS GBS IKE(E P B B 3R,
L5 #itEHRZE

iZFH SPSS 21. 0 B AFHMATEARAL BE  TH R BRI ves R
7N, 2 40 18] F SR A one-way ANOVA , 75 26 [A] be 488 5% F LSD-1
K, P<0. 05 hESFAGRIFE L,
2 H#7
2.1 FOEREEN MN KR 24 h REBEEMME SCr &
=ML

IR KR 24 h JREE A AL SCr &8 B &+
IEH A (P<0.01) 5 250 FE R AN DUIREFI2H 24 h PREE 2
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AL SCr % f 44 W AR T 4L (P<0. 01) 5 580 3% TR
2H 24 h PREE M8 |G SCr 7 i 34 B WK T DTS5 ) 21
(P<0.05) , BiRZESIIAGI#E WK 1,
F1 FOENEEX MN XR 24 h [REAEEFMME SCr
EERHM (xs)
Tab 1 Effects of andrographolide on 24 h urinary protein
quantification and serum SCr in MN rats (x+s)

4 24 hJREAE R/ (mg/24 h) SCr/ (pmol/L)
E#H4(n=10) 9.64+1.31 26.17+3. 44
A (n=10) 24.85+3.79 51.9325.92™
FOIENIR (n=10) 12.27+2. 60%4 35.08£3. 714
UISEFI4L (n=10) 15. 0422, 83* 40. 16:4.35"

TS IERALILE, ™ P<0. 01 S, *P<0. 01 5 AL HAL, ©P<0.05

Note;zs. the normal group, ** P<0.01; vs. the model group, **P<0.01; vs. the henazepril
group, 2P<0.05
2.2 FOEREEX MN X RS8BT

HE Je a1 Masson Je 45 5 WoR | 1IE 7 41 K B 808

AEEFGAR I 5  AERZH  BRURT D 00 51 4 | v Jo 4% 20
2 B /INER B () 5T DX A i S AR A g B 2 i A 5 S AT 2
FBASE 20 32 PN TR 2E R DR 0 2 W 2 2 A 35 W il 2,
JINERFNES ] J5T AN PT D0, 22 AR T B U R, JE v 2 00 S22 14 T A 250 R
oA, WE 1—2, B4R CVF BB S T IE R 4l
[(23.71£3.80)% vs. (9.54%1.29)%,P<0.01] ;%00 3% P R
20 DIRE R CVE BT AR FRIRIAH [ (12.09+2.41) % vs.
(23.7123.80) %, (15.38+2.75) % vs. (23.71£3.80)%, P<
0.01]; ZHOFEMNBRA A CVE B RAR T DUIRE R [ (12. 09+
2.41)% vs. (15.38%2.75)%,P<0.05], k% RHH L

AL TEFAH ;B B ; C. 25 O N RZH 5 D. DUIREF2H
A. normal group; B. model group; C. andrographolide group; D. benazepril group
E1 ZFOEMREEX MN XREARFTHZN(HE £8)
Fig 1 Effects of andrographolide on renal tissue lesions
in MN rats ( HE staining)

2.3 FOERNEER MN XR'EHAERERREETHIE

IER A B AL ERESIER, LR A LE T
FEYIUTTE ; TR L B A 2 AT 035 IR TR B 3 R, A B kB 3K
HL AT R B, R T AT LK T B W U S
LERAIRAE ; SRR LA, 2000 X P T 2 A0 DL 32 ) 4 ' 2 21
BT FA e AR 35 W Sy, L 2R O S N R A RO T Dy B 2
T 3,
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AL IER AL B AL C. R0 N ERAL; D. DUIRE 4
A. normal group; B. model group; C. andrographolide group; D. benazepril group
2 FLENEEX MN XRBARFENNIIG
(Masson &)
Fig 2 Effects of andrographolide on renal tissue fibrosis
in MN rats ( Masson staining)

A IEHRAH B BB C. R E A ERAL ; D. DU A4
A. normal group; B. model group; C. andrographolide group;

D. benazepril group

B3 FOEMNEEXN MNXREE{ABRENTUR
220 ( x10 000)
Fig 3 Effects of andrographolide on ultrastructural changes
of renal tissue in MN rats ( x10 000)

2.4 FOEHNEE MN KRS HLE TNF-o, IL-6 1 ICAM-1
2R

HETIZ () TNF-o TL-6 Fl ICAM-1 & 8B B & T 1E# 4
(P<0.01) ; %% 0> 3% P9 T 41 A0 DL TR 3% ) 41 (9 TNF-o TL-6 A1
ICAM-1 &g ¥ B AR FAR AL (P<0.01) 5 80 FE N ERAL T
TNF-o 1L-6 1 [CAM-1 & i BH A T DUAR % A 41 ( P<0. 05 T%,
P<0.01), FIRZEFIH G4, WK 2,
2.5 FOERNEEX MN KR EHE TLR4 NF-«B EHRKiL
b A

FEAIZE R 414 TLR4 \NF-kB & AR A KA 85T
EH AL (P<0. 01) 5 5700 34 P9 g 41 A0 DUAR 3% A 41 TLR4 NF-kB
BARE K BARTHEL (P<0.01) ; 50 3% P K 41
TLR4 \NF-kB & 13534 7K F B B A F DR A4 ( P<0.01)
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RERAE G FE L WIE 4 %3,
*2 FOEWNEXN MN XREHL TNF-oIL-6 0
ICAM-1 & £/ %M (x+s,ng/g)
Tab 2 Effects of andrographolide on contents of TNF-q,
IL-6, ICAM-1 in renal tissue of MN rats (X=s)
4 TNF-a 1L-6 ICAM-1

E#4(n=10) 10.38+1. 16 17.52+1. 84 5.7420. 86
R (n=10) 41.2545.37°* 58.4746.92 20.59+2.73
FUENEAL (n=10) 18.71£3.24"45 26,053, 864 9.36:1. 52"4 4
USRI (n=10) 24. 69+4. 18" 32.70£4.31% 13.15:1.94%

L GIERALIE, ™ P<O.01; SEUBALHER, #P<0. 015 SIS FIALHE, “P<0.05,
AN

P<0.01

Note:vs. the normal group,

group, 2P<0.05, 22P<0.01

**P<0.01; vs. the model group, ™P<0.01; us. the henazepril

TLRY4 e D — —
NF-kB s (D s s

Bractin g - -
A B C D

ALTER LB BRI CL 28O I TRAL 5 D. DUARE A 21

A. normal group; B. model group; C. andrographolide group;
D. benazepril group

EHREEX MN X RS 4A4 TLR4 NF-kB

EAFRIEKTEWZ NG
Fig 4 Effects of andrographolide on expressions of TLR4,

NF-kB protein in renal tissue of MN rats

B4 FE

ENEX MN XRS5 2 TLR4 NF-xB EH
FTiEKFRZME (xxs)
Tab 3 Effects of andrographolide on expressions of TLR4,
NF-kB protein in renal tissue of MN rats (x+s)

K3 FDE

QE /JJ TLR4/B-actin NF-kB/B-actin
FH(n=10) 0.22:0.04 0.09:0. 02
wuéﬂ (n=10) 1.0720. 18 ** 1.03£0.16 **
FOHENERAL(n=10) 0.29£0. 06" 2 0.20£0. (444
DR R (n=10) 0.72:0. 12% 0.53£0. 09*

T SIERALIER, ™ P<0.01; SR L, #P<0.01; 5 IR LFI 4L iz, 2 P<
0.01

Note:vs. the normal group,
group, 22 P<0.01
2.6 FOEMNEEX MN XR'SHE TGF-B1. BEEL X Smad2
FOREEE 1L Smad3 T B RIZK RN

R 26 K B 40 40 TGF-B1 ., Wi R L Smad2 1 2 1k

Smad3 & R A/K T 85 FIEH 4 (P<0.01) ; 2803 P iR
AN DRI TGF-B1 MR fL Smad2 FIBEIR AL Smad3 2 H
FETRIK - AR TR ZH ( P<0. 01) 3 550 FE N BE 4L TGF-B1
BRIk Smad2 FBERR 1L Smad3 2 HF A /K BAK T DUIR

**P<0.01; vs. the model group, *P<0.01; us. the benazepril

FIZ(P<0.01) , FiRZERHAE G 2=, WK 5 £ 4,

2.7 FOERNEWNMNARSHL I BANBERKEEAR
157K B 2 i
R BB 22 T 0 T 280 e J 7R 1 323k K L
FIEF A (P<0. 01) ; 5003 PN R 2 A DUFR - A 21 T 78 A T 2
e SRR A A K W AR TR AU ZH (P<0. 01 ) 5 280 T P R 41
1 AU 2 8 J5 48 1 3R 3k K SF- WY AR T DUJIR 3% 1) 41 (P <
0.01), hkZEREGIFE S, WE 6 .# 5,
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TGE-pl = — ———  e—
BERRILSMad ee— g— o— —
BEFRILSmadl ee— g, o— —

B-actin GEENES N S S
A B cC D
AL TETH ;B BRI ; C. 25 O FENRZH s D. DUIRE-F]2H
A. normal group; B. model group; C. andrographolide group;
D. benazepril group
55 FOERET MN XREER TGF-p1. BiE L
Smad2 FNBEER L Smad3 & Eli‘%a_7k$l3’]§9 i)
Fig 5 Effects of andrographolide on expressions of TGF-f31,
phosphorylated Smad2, phosphorylated Smad3 protein
in renal tissue of MN rats

x4 FOENEX MN XREHL TGF-B1, B
Smad2 BEER{Y Smad3 & B RIKKFHI RS (x+s)
Tab 4 Effects of andrographolide on expressions of TGF-f31,
phosphorylated Smad2, phosphorylated Smad3 protein
in renal tissue of MN rats (x=s)

A5 TGF-B1/B-actin 4 Smad2/B-actin WAL Smad3/ B-actin
TE#4(n=10) 0. 12:0.03 0.09:0. 02 0. 1420. 03

B (n=10) 1.02:0. 15 0.91£0.13 ™ 0.98+0. 16 **
FOIENFA(n=10) 0.18£0.04%4 50,2320, 05%4 4 0.25£0. 0452
JUIERIH (n=10) 0. 410, 08™ 0. 540, 10™ 0.430. 07"

TG IERALLE, ™ P<0.01; SEURALILE, " P<0.01, 5 AR FIAL LB, © 2 P<
0.01

Note;us. the normal group,
group, ALp0. 01

**P<0.01; vs. the model group, **P<0.01; us. the benazepril

T RREEE w— - s —
MARFERE — - e a—

B-actin  u_-— D S
A B C D

A IEH AL B BRI C. 980 NERAL; D. DU A 41
A. normal group; B. model group; C. andrographolide group;
D. benazepril gmup

ENESx MN KR IS4

RIEIKER ,-wﬂl']
Fig 6 Effects of andrographolide on expressions of type I

and type III collagen protein in renal tissue of MN rats

RS5 FOEABENY MNKREAR | HNNERERS
§L7k3|zﬂ'jwﬂn(xts)
Tab 5 Effects of andrographolide on expressions of type I and
type I collagen protein in renal tissue of MN rats (x+s)

E6 ZFiE AIEMNERERER

45 T IR 1/ B-actin TR G R 11/ B-actin
IE#41(n=10) 0. 14£0.03 0. 180. 04
A4 (n=10) 0.68+0. 11 ** 0.610. 09 **
FOIENEL (n=10) 0.21£0. 0442 0.20£0. 4% 2
MIEFIAL (n=10) 0. 37+0. 06" 0.32:0. 05"

S IERA L, ™ P<0.01; SR LB, P<0.01; 5 IR FI41 1L, 2 2 P<
0.01

Note:vs. the normal group, ™ P<0.01; us. the model group, **P<0.01; vs. the benazepril

group, ©“P<0.01
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3 itig

MN SN BG4 A e iy E B R N 2, B A R
o AU, I LA e Ak b 3 ) 7 T R W 5 AT A A A f B
AL R KRB MN BB I & B A AL B L > 60% ' 32
INJUAENY BRI SE s SR | B £ Ak S A R s v B
97 L 0 EE L DR 2R 400 ) 2T 2 AL RE 5 A R 28 MIN [ 28 R 1)
AR R, I PR X T MN AR 7 3 2R O Je
RIRA A Ay 520 AR LF 4RI R BIAR AT 4
i, & MN AT AT R ik e 0

B 2R TR LA AR AR N DT S, MIN FE R R 8 TR
TR S R ALLE T NS T K Rk I
THERTR 45, H AU 4R T R AR AR g
BT ERB DI — AR A Y T M i 3R A2,
PEFE R, B R RE BT M TR, S E NN
ZEOVER EEIEYE LAY, BT RN BRI A, AR
GV A 25 2 Tl AT G S B R O R B A
S VE B A IR 55 2o Bl B R LA IRYT R L e Ab,
Das 257 (AIFTE 45 5 % B, 50 PN TG B % 30 5k 30 ) NF-«B
TE MG B RN U AT A, DUARE ] oh i Bk R
eEEM A, AE G I W2 MN R R T Shfig, IR IR B A
B, S MN Shasc s o 4 F A BE VXS BE 25 AR BiF 5 i
o 2 I SR B S A2 1T B A MIN R BUBERY 24 h
PR 5 AL SCr 5 B W TH R, B 2 40 B0 M T 4
JAE VA B 7INBR B 1) 55 XK e D T B 6 B 2 B A 9w
LB SR EAS RN 3 JE | S HED 3L A T AR sl A | g
AT LK R L TR DO AR A e SR KA
FFR s IR —5, dE— W & PR, 28 5 00 3 P9 i s DL 3% A1)
TRITRENEHH WAL 24 h IR (1 &M SCr & &, ] W k3 4
ZURAR B R AE , HL 550 IR (50 me/ke) BORCRAR
F OB F (10 me/kg) , 27w 20003 Y BR X MN R BB 4140
LR YL AR B IR VE T, 3 B o B LA BB .

TGF-B1 g5k E LT 44k [H 1, 15 B 2F 4k fb % ) A 5,
Jurcié 2PV R, EIRANMEANE R (ECM ) 2 [ &k fE i k41
AT e fl, T OECM Ry A2 i 25 1 A0 A I Y s J 48 1™
Meng %5 (7T 45 5 & B, B MR Smad2 B HR 1k Smad3 fiE
fig - 1 AYFN IR B 2 1 223K, T Smads 25 TGF-B1 F 74T
OFF o ABEFEEER R 40500 3 R 3 DU FE YT AR
MR F 9% MN K BB 4140 TGF-BL., B MR 1L Smad2 | Wi iR 1k
Smad3, [ %9 i JFUEE (A A I Y i J 48 1 3R 8, 5 0 3 Y i
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