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Expression of TGF-£1, TGF-§ Receptors, Extracellular Matrix
Proteins, Collagenase 72, Collagenase 92 and TIMP-1
in Rats with Experimental Autoimmune Myocarditis
Developing into Dilated Cardiomyopathy

Jaime Koiti TSUKIMATA
First Department of Internal Medicine and
Department of Renal Pathology, Niigata
University School of Medicine

(Directors: Prof. Dr. Yoshifusa AIZAWA and
Prof. Dr. Itaru KIHARA)

One of the most severe forms of myocarditis is giant cell myocarditis, because it has
a poor prognosis with occurrence of fatal arrhythmias and it may develop into dilated
cardiomyopathy (DCM) through immuno-mediated myocadial damage. Experimental
autoimmune myocarditis (EAM) in rats is a model of giant cell myocarditis which resembles
that of giant cell myocarditis in humans. In order to investigate the possible role of TGF-51
in the accumulation of extracellular matrix (ECM) proteins in rats with EAM, we examined
the expression of TGF-§1, types I and I TGF-§ receptors and ECM proteins (fibronectin,
al type 1 collagen, al type I collagen and a2 type N collagen) in the heart during
60 days of the EAM course by ribonuclease protection assay and immunostaining.

Furthermore we performed ribonuclease protection assay of collagenase 72, collagenase
92 and TIMP-1.
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TGF-81 mRNA expression markedly increased on Days 16 and 21 in parallel to an
increase in mRNA expression of type I and I TGF-§ receptors, suggesting the
interdependence of type I and 0 TGF-8 receptors for signal transduction. Immunofluores-
cence microscopy showed the presence of TGF-$1 in some macrophages but not in all
infiltrating in the hearts. Type I TGF-B receptor was immunostained in the interstitium
of the heart.

An increase in mRNA expression of fibronectin, type 1 collagen, type M collagen
The expression of mRNA
for type I collagen and type IV collagen decreased on Day 60 whereas fibronectin and
type I collagen mRNA were still elevated on Day 60 in the EAM hearts.

in the mRNA expression were arbitrarily comparable to the expansion of ECM deposition

and type IV collagen was also observed from Day 16 to Day 42.
The changes
detected by immunofluorescence. The expression of mRNA for collagenase 72 and collage-
nase 92 which degrade type INcollagen, was increased in the control group, reached their
peaks on Day 30 and decreased thereafter. TIMP-1 mRNA expression markedly increased
on Day 16, decreased slightly on Day 21, remained unchanged on Day 30, and decreased
sharply on Day 42 and 60. These results may indicate that TGF-81 along with TGF-3
receptors play a crucial role in the expression and deposition of ECM components in EAM

hearts.

Key words: TGF-81, TGF-§ receptor, extracellular matrix proteins, giant cell autoimmune
myocarditis, dilated cardiomyopathy
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DR, Ol GTiid, HE, nE 5%
WL UAMBIC b RIEFIC L 0 BER 2TV, F ik, LI
RITFEE N LCLHBENESL, BEROHECKS
WHEAER IR TV Y. WE T, BERAHEOHE
BLOTHEDO S L LB R GRIEET 2 L OWEN R Z h
T3, —7F, BN OHRIGFERCEREROHRT
HY, BECHELEFEUO.LHRT, EER L UFFER
Ak bns,

TGF-81 GMBEAEE*RHGT2EFEBLATFTHS
CEDRBALBI RS TETE YD, fF, LHIEROKRED
PEEYY, HAHCEABERICOY 2RI ARICER
EnDL O~ TE BEELCBRMEMEC TGR-
B1 #Inzx % &, fibronectin & collagen #ER A HEMN
L, MAEENTOZThSORERRET D & HH
LA ERTWAEY, X5 TGF-A1 RHEpemdife B
ERLY, LEEEERAY RasZLbEREhTY
5.

Collagen network (JEEBBESLLELBOBELE

D EREL ST B, LB EET 5 EER collagen
t¥ type I collagen & type Il collagen TH 5. type
1 collagen (I rigidity Btk L, —F type I collagen
i elasticity IZBMRT A EF2 LA TV 5.

AE, T v FOSERYHECENEMEMOR% (EAM)
OYFRALOCHE BT 5881k 5 TGF-81 0
HEHLMICT Bicdic, TGF-1, type 1 & type I
TGF-5 %%%, fibronectin, type I, type I ¥ X
U type NV collagen OB A FEHL HERIE cOL
A AT BERRC ribonuclease protection assay T
Bt Ui, 0k, BUOEHMAEL AL, fibronectin, type
I collagen & type I collagen OfifgAFEENTO
HE, TGF-81 E4MME LV TGF-8 ZE84E0RE
R L.

R EHFE
1) & %
H& Charles River 7 bBA L, FRA¥EFEE
WERGHRTHET L5~ 6 BRHOED Lewis 7 » b
RV TRTOFERL, EREYOFERLEEOY
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1 N4 vz LTI (ILAR, 1996).
2) 74 rod cardiac myosin D¥EH

7 2.LEHH L O ST, whole cardiac myosin
BEEBL LY, X5, a—chymotrypsin T20C, 164
fdl, 0.12mmol/L NaCl, 20 mmol/L imidazole-HCl (pH
7.0), 1mmol/L EDTA T L (B%: £H=
1 :200). 100,000g T 1BEEREO LI-H, 0Ly
;% 0.6mol/L NaCl, 50 mmol/L imidazole-HCl (pH
7.0) THERL, 3BEORI 2/ —EINzi. 9,000
g TIOZEO LIcH, Ly b2 EROBER TR
L, —HBeEHT L. B%E% 100,000 g 1 KRHEO L
121, EF% rod cardiac myosin & L CTHW .

3) EAM OERUE & BREOFBUE

FORI4AED Lewis 7 » MZ 0.3mg 7 4 rod
cardiac myosin % 10 meg/ml ® Mycobacterium
tuberculosis % &5 complete Freund's adjuvant T
ERE, ETEHLT EAM fFRL, =572 KET
TE16, 21, 30, 42, BIUGOHER Lz 13EDT v
FMIEBRENCFET L, SEOBFOMNELLMA L. T
% cardiac myosin ¥ K TEH LAEH - 8ED T »
fravibon—n & L.

EBREHCAELS IOCURER/SELAAE L.
O E S HRTHEEL LT, UTFDOI DDA —
ZRRE L (LEHH HATLEFIRES 8@ -~ TRERE

HET, LRBHLLBOBFRELB-> COBLEEE
T, BIOELBOLERELGDEHE).

LEHO—FIE REEBRELRFE D 1-® nhexan #
T—70CI0pHIEEES L. ¥, LEHOHNO—
E1210% formalin EEH, parafin W% Uiz, &Y
ORI/ NI I LT RNA shiHicfEA L1,

4) RNA HiH*

CEDO/MIR L Isogen (AAY— v, ®E, BE)
% A\ 7o guanidium-thiocyanate P Th % v &% — b
(polytron, Kinematica AG, Switzerland) %X 0% ultra-
sonication #{7-7:. # RNA (I acid-guanidinium-
phenol-chloroform Z¥EIC Tt L7,

5) Probe OFfE

7w ;@D GAPDH, al type I collagen, al type I
colagen, a2 type NV collagen, fibronectin ¥ & U®
TGF-B1 @ probe (¥ Dr. L. Feng (The Scripps Re-
search Institute, La Jolla, CA) 75, type 1 TGF-8
receptor & type I TGF-8 receptor X%+ hFh Dr.
‘B (Ludwig Institute for Cancer Research, Uppsala,
Sweden) & Dr. M (The Salk Institute, La Jolla,
CA) oI NALORFEAL, —8%2F 1 Rt
NI BE—TH T ra—=v I L.

6) Ribonuclease protection assay
32p-labeled antisense cRNA probes i in vitro &

3% 1 Preparation of GAPDH, TGF-81, types 1 and I TGF-8 Receptors, Fibronectin,
al Type 1 Collagen, al Type I Collagen, a2 Type N Collagen, TIMP-1,
Collagenases 72 and 92 ¢cDNA Templates

Tecrxr?g‘lrzﬁes L%Eﬁ n Sequence Vector Pol?gé}ase Aé:ggs}%s;grﬁﬁ
GAPDH 124 664~787 pGEM 4z SP6 M 17701
TGF-81 225 500~754 pGEM 4z T7 X 52498

TGF-8 RI 550 40~511 pGEM 4z SP6 D 25540

TGF-§ RII 195 1~195 pGEM 4z T7 L. 09653

FN 330 329~658 pGEM 4z T7 L 00191
Col. 1 291 113~403 pGEM 4z T7 J 04464
Col. @I 176 350~525 pGEM 3z T7 M 21354
Col. ¥ 497 2802~3298 pGEM 4z T7 J04695

C 72 222 not performed pGEM 4z T7 U 30822
C 92 356 not performed | pGEM 1lzf (+) SP6 U 36476
TIMP-1 368 not performed pGEM 4z SP6 L 31883

TGF-81 indicates transforming growth factor-f1 ; TGF-8 RI, type 1 transforming growth
factor-8 receptor ; TGF-8 RII, type I transforming growth factor-§ receptor ; FN,

fibronectin ; Col.

I, a1 type 1 collagen ; Col.

IV collagen ; C 72, Collagenase 72 ; C 92, Collagenase 92.

M, a1 type W collagen; Col. NV, a2 type
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TEE4R L, template ¥ RNasefree DNase 1
(Boehringer Mannheim, Fi, B&) T#H{EL-.
i 7.5mg @ al type I collagen, «l type N
collagen, 10mg @ fibronectin, a2 type I collagen,
collagenase 72, collagenase 92, TIMP-1, ¥ LU 15
mg ® type I, type I TGF-8 receptors, TGF-B1
D RNA # v 7% GAPDH &xhZhD antisense
cRNA (1x10°cpm) #T45C, —BpA 7TV &A1 £—
vav L. RNase A RTHNA7UVHEfE—vav L
i 1o probe EiHIL L, R probe %6 %
polvacrylamide sequencing gel I TEZKE L, X-ray
film (Fuji Photo Film Co., X, HZ) 80T, 12
~48IFFfH], BBX L.

X L1 film i optical scanner (Hewlett-Packard
Co., Greeley, Co) TAF+ ¥, band DEE% NIH
Image software #fH\T, a2 ¥ E2—%— (Power Mac
9500/132, Apple computer, Inc., Cupertino, CA,
USA) wTER{LL. GAPDH (D2 W52 &
CE-THEIFL, v 70 7751 BOEER DKL
L, EAM OFw & AB{L% T 5 o i FHEY
Rl

7) MBEFRR

LEPHOEM % periodic acid Schiff B« L, ¥
PR CTHEZ L. 1-mm? & 100 R THE
L, RIEMIERHE, OHfEE 52 0iRELos
LIREO RS LEEG% LUT D & 51 microscopic scores
& LT grade D L7 (0 E@EHREZWLD, 1 1K
ED1BLTOLD, 2 1 /EMN1/3-2/304D, 3
REMN2/3L kDb d)%,

8) WHHMARE

FREEN 7 VAR K o PRT 4pm OE X
Wh, 254 K752 LTI5G5HERsY, 559H %
77— MCTEEL, 105HERE L.

THFH T v b fibronectin (1 100), type 1 collagen
(1:100), type M collagen (1:40; Dr. XKigH» 54
#5) Pk, TRITC-labeled phalloidin (1 : 1000, Sigma
Chemical Co., St. Louis, MO) T4 vF2~—} L,
E B F FITC-abeled-#17 % ¥ IgG Hifk (1: 100,
Medical and Biomedical Laboratories, &&HE, AX)
WTA V¥ a2~— b L7, Negative control & LT,
EEY 9 ¥F¥MmE% BV, TRITC-labeled phalloidin
71472V b7 0 FVEREBTIDHICHAVBRL.
Fibronectin, type I collagen % X U* type I collagen
DOHBIZLTD X 51T grade Zrid Lz, 1 BFERE

DEFMBREFD 1/6 LLTOBE, 2 @ REREOHAN
BRED 1/6-1/3 DA, 3 @ BEREOTNFETO 1/
32/3 DHE, 4 BEREOWMALFHED 2/3 U LD
BE.

TGF-B1 & macrophage * “E{ B35BT
OHEER T -7, 2%, vHFHe b TGF-A1
itk (Zhixs » b TGF-A1 iEET 51, TGF-2
B TGF-83 iidks& Lisv ), 10 ug/ml, Promega
Corp., Madison, WI) (Okargly et al., 1994) &V
# FITC-labeled #{ % % # IgG (1 : 100, Medical and
Biomedical Laboratories, Nagoya, Japan), #15 v
I monocytes/macrophages #ifs (ED1, Dainippon
Seiyaku Co., Osaka, Japan) & v ¥ RITC-labeled #i
<Y X IgG (Cooper Biomedical, Inc., Malvern, PA)
TH5E. FEE7 ¥ IgGr-globulin (10 gg/ml) 1241
TGF-$1 HifED control & LTHWH R,

Type 1 TGF-§ receptor & UfpMilE% LA Fobié
TZERMAE L. 2%, polyclonai type I TGF-p
receptor (Dr. H®&, Ludwig Institute for Cancer
Research, Uppsala, Sweden, & 0iffit) & v+ FITC-
labeled #1774 IgG (1: 100, Medical and Biomedical
Laboratories, & E, BA) B XU TRITC-labeled
phalloidin T# 5.

9) HRERRIR

F— £ PP EFRE TR L, SHHEIENL Bonfe-

rroni’s HEHERELTY, p<0.01 #FHEE L1

& S

1) HMERAAR
TRUHI A v EETEH SR Lewis 7 v bid
216, 21, 0HW.LEHELRFE L, LILK, LEFERL
AR R Hhic. #8842, 608 Bkl et L
BRIEHWERE 0, FREOHERRELEZLD
ni.
2) mRNA Expression
£4 O mRNA O s v & sk Lic RNA #
YINERWT, 5EOEROEHERRDI.
TGF-f1 @ RNA expression (X5168 Bz L,
ZIHBRE—2 &b, I0HBEREA L, LIBER LT
Woto (B 1A). type 1 & type I TGF-8 receptors
@ RNA expression (¥ TGF-1 mRNA L¥fTLT
W LTk (8 1B, 10).
Fibronectin ©® mRNA (Z#16H B a®cwinL,
308 ¥ TRIIFE URET, L2BCBEL R LT
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& TGF-B1 TGF-{ Rl probe :
vl WRIP & TGF- Rl

GAPDH probe ©

- ¢ GAPDH

& TGF-p
TGF-BRI RIl probe

1 EAM &8+ D5 v + TGF-B1, type 1 TGF-B receptor, type I TGF-§ receptor
B LU GAPDH @ antisense cRNA probe %\ 7- ribonuclease protection assay.
Lane 1: 5 » bSO B H, lane 2: $16HE, lane 3: $21HE, lane 4:
#30H H, lane 5: $42HH, lane 6 : #60H H.

A, EHD/Sv Fi2 TGF-f1 mRNA @ expression. FED v Fik GAPDH ©
expression. TGF-f1 mRNA @ expression OBIMOE— 7 3FE2IHB LA b A
72. BAHE® lane i3 1X102¢cpm @ TGF-81 £ LU GAPDH D7-®»®d cRNA
probe DEXIXE.

B. EHoAY N type I TGF-8 receptor mRNA ¢ expression. ¥— 7§}
F2IHBRAbRI., THO Y FiZ GAPDH @ expression. b A ® lane {2
1X10%cpm @ type 1 TGF-§ receptor 8 XU GAPDH D7:%® cRNA probe
DEIEKE.

C. EBED v N type I TGF-8 receptor mRNA @ expression. Type 1
TGF-8 receptor mRNA @ expression &Y TLTWMLI. BLHED Lane 1
1x10%cpm @ type I TGF-§ receptor L1t GAPDH D 7:%® cRNA probe
DB IKED.
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% 2 Changes in Heart Size During the Course of EAM
Days After /; Heart Size Heart Size Heart Size
Immunization | ™ HW/BW Ant (mm) Post (mm) SA (mm)
Control 8 2.64+0.11 14.92+0.33 11.08+0.37 11.4240.42
Day 16 6 | 6.58+0.38% 15.33%+0.61 11.93+0.45 12.134+0.57
Day 21 5 | 7.32+0.45% 16.64+0.81% 12.54+0.67% 12.82+0.75 T
Day 30 5| 5.16+0.59*% | 17.13+0.37* 13.14+0.51% 13.36+0.37*
Day 42 6 | 4.46+0.33% | 17.85%0.33% | 13.58+0.42% | 13.88:0.48*
Day 60 5 | 3.54+0.19% | 18.56+0.28% | 13.82+0.23% 14.48+0.35*
n indicates number of rats ; HW, heart weight : BW, body weight ; Values are
mean=*SD.
* 5<0.01 ; control group vs rats from Days 16, 21, 30, 42 and 60.
+t p<0.05; control group vs rats from Days 16, 21, 30, 42 and 60.
#* 3 mRNA Expression Evaluated by Ratios Between TGF-51, types I and I TGF-§
Receptors, Fibronectin, Type 1 Collagen, Type I Collagen, Type N Collagen and
GAPDH in Different Stages of the EAM Course
Days After TGF-$1 TGF-8 RI/ | TGF-8 RIl/ FN/ Col. 1/ Col. I/ Col. N/
Immunization] GAPDH GAPDH GAPDH GAPDH GAPDH GAPDH GAPDH
Control 1.31+0.63 | 0.66+0.30 | 0.96+0.36 0.2+0.1 5.06+4.52 | 20.53+6.5 | 11.23+2.13
Day 16 8.56+1.26% | 2.53-£0.63% | 3.1+0.53% |42.4+5.62% | 74.3+5.56% | 116.9+7.85% | 26.9+4.26*
Day 21 11.83+1.37%| 4.86+1.13% | 5.33:+0.85% |38.46+3.26%| 73.3+4.36% |117.13-+7.64%| 26.9+5.12%
Day 30 4.83+0.39% | 2.43+0.52% | 5.06+1.06% |39.26+6.23%|78.46+4.82%(132.63--9.28%!30.03+6.15%
Day 42 1.66+0.52 | 2.2+0.65% | 2.46:+0.67* | 19.7+3.26% |17.63+6.2T | 71.86+6.48* |22.23+5.21%
Day 60 1.42+0.36 | 0.66+0.28 1.34+0.44 |9.43+1.52% | 8.8+4.76 |50.13+5.65% | 11.93+0.65

TGF-$1 indicates transforming growth factor-81; TGF-8 RI, type 1 transforming growth factor-3

receptor ; TGF-$ RII, type I transforming growth factor-8 receptor ; FN, fibronectin ; Col.
I, a1 type W collagen; Col. WV, a2 type N collagen

I collagen ; Col.

* p<0.01; control group vs rats from Days 16, 21, 30, 42 and 60.
T p<0.05; control group vs rats from Days 16, 21, 30, 42 and 60.

%7, control &H#T 4 L60R T TRHEBCERALT
Wi (B 24).
al type I collagen ® mRNA @ FHI158168 H

I, al type

% 4 mRNA Expression Evaluated by Ratios
Between Collagenase 72, Collagenase 92,
TIMP-1 and GAPDH in Different Stages
of the EAM Course

R ERAAZLRTEY, 300 TR L, 42A X Days After c 72/ C 92/ TIMP-1/

WAL, 60BBREECESL (F 2B). —F, al type Immunization| GAPDH GAPDH GAPDH

I collagen @ mRNA ® expression (316H BiZit Control 11.384+0.96] 6.21£0.84 | 4.11+1.15
HMINLTk YD, 0B FCHmLICREAKE, 0% Day 16 18.4841.15]17.45+2.13)51.67%+5.19
AT 5H, 60HHEFTHLMUEVRENFELTED, Day 21 24.35+2.9125.64+2.89|48.61+4.17
ol type 1 collagen &iZR%A T (& 20). a2 type Day 30 28.26+3.13| 27.9+1.75 |38.36+3.14
IV collagen mRNA (Z16H B#tnL, 168 H» H42RH Day 42 19.28+2.14|17.58+3.57] 9.92+2.95
HETCREAEEDLLY, 0HBETRE-TW- (B Day 60 13.78%1.96| 9.21+1.94 | 8.07%2.17

2D). Collagenase 72 ¥ X U* collagenase 92 & control
Bwsin L <k, EAM B#TIR30AECY— 2 %R L
Tuw . TIMP-1 mRNA @ expression (3 control
TEbLTFIrERLALIDATH-h, EAM HTIL16

C 72 indicates Collagenase 72 ; C 92, Collagenase

92.

* p<0.01 ; control group vs rats from Days 16,
21, 30, 42 and 60.
+ p<0.05; control group vs rats from Days 16,
21, 30, 42 and 60.
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GAPDH
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2 EAM BBHa 5 o b fibronectin, al type I collagen, al type I collagen,

a2 type V collagen ¥ X0 GAPDH @ antisense cRNA probe % i\ 7 Ribo-
nuclease protection assay. Lane 1: 3 v MUBES 0 HE, lane 2: F16H H, lane
3: 8218 E, lane 4 : 308 B, lane 5: 428 B, lane 6: H60H H.

A. E¥o 220,57 Fid fibronectin @ mRNA @ expression. F#ED /v F
12 GAPDH ® expression. Fibronectin mRNA @ expression (2516H Bic &
Wic#EmL, BEETHKEL, T0BREINRADRI.. 2200 Y VAT T4
YV I ERT. BALED lane 12 3x10%2cpm @ TGF-$1 B LU GAPDH D7
@ cRNA probe DEBEXIKE.

B. E#D2 >0, FiX ol type I collagen mRNA @ expression. 168
BEAbL30BEMEML, L2EBCEE AL, 2200 Y FiXAKC A7 5
vy I RFRT. FTEDOAv Fil GAPDH @ expression. B4 E®D lane {3 1x10%
cpm @ al type I collagen £ X108 GAPDH D7l ® cRNA probe DBESR Ik
Bj.
C. EHD, v Fig al type I collagen mRNA @ expression. $30H B & —
Iz BNA. 60HE T «l type I collagen mRNA @ expression (I ¥ 72
L Abh, al type I collagen mRNA @ expression SR -Tw5b. K
HHED Lane (& 1x10%cpm @ al type M collagen 5L GAPDH @ mRNA
DD cRNA probe DBSkE).

D. EHD/Av Fi2 a2 type IV collagen mRNA @ expression. #£16H B i
L, 42BEECHEHRL, AL E— 72 fELPTE0HE BIRIIMAT5. THO
Y Fi2 GAPDH 0 expression. b H® lane 2 1X10%cpm @ a2 type NV
collagen X" GAPDH ® mRNA D7 ? cRNA probe DEKIKED.
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#F* b Microscopic Findings and Immunofluorescence Scores of Fibronectin,
Type I Collagen and Type B Collagen During EAM Course

Immnization | 7 | Miero Scores | PN Scores | Gires | ‘Sores
Control 8 0+0 1.06:£0.08 | 1.05+0.08 | 1.08+0.09
Day 16 6 | 2.12+0.66% | 3.35:£0.73% | 2.78+0.61*% | 2.83+0.78%
Day 21 5| 2.48+0.48% | 3.22:+0.41% | 3.05%0.53 | 3.16+0.49%
Day 30 5| 2.17x0.42% | 3.10:£0.54% | 3.1540.45% | 3.32:%0.37*
Day 42 6 | 1.76:0.21*1 | 3.04:£0.39% | 2.98+0.38% | 3.18+0.45%
Day 60 5| 1.44%0.18*1 | 2.92:0.19% | 2.41%0.31% | 3.06+0.34*

n indicates number of rats ; micro, microscopic scores ; FN, fibronectin ; Col.

1, al type 1 collagen; Col. M, al type M collagen
* p<0.01; control group vs rats from Days 16, 21, 30, 42 and 60.
1 inflammatory cell infiltrations were almost replaced by fibrosis.

HEwEcHEmL, 218 Bich 3 hicid, 0P %
TRIEFA L L~ T428 B, 608 Hic @il LT
. ThLOERYR 3,4 WRd.
3) #EEAR

TELHIA YV ERELLS v b ORI O
H160 BCEEROBENA L5, HEROBHEE2]
HEIE—271EL, 0FBR KRS LTHEL, 42
HE, 60FBIHEEL, CoOEIGHEEMCBERD -
TWwio. ZhbHD microscopic score #%F 5 LR T.

BOEHAEIC X A EMIT AT EAM OO+
AT Tk Is\ A, macrophage iz TGF-81 DEE %
Rt (B 3A,3B). —F type I TGF-B receptor
FIER R LU EAM OLBOMEPICHFET 5 M,
BE S FHEEFR S Ebh A filnc@BE s hk: (K 3C,
3D). Z oMkt phalloidin XEHCEIA LB R
2 AMRATH -7z, TGF-B1 £ LU TGF-8 receptor
BRIz 168 Bioin LTk H, mRNA O expression
S ERRIENEAR R LTV,

Control BCIXHEEK fibronectin, type I collagen
BLU type I collagen #EIZE Xz (B 44, 4B, 4G).

EAM MR L1:#016H B ic fibronectin Dk
DnEREEROMECHE SR (K 4B), ThiZEmEks
BELTWIEALIC X »ERCEZ X . Fibronectin
OEFEIIOB B ETHML AR, FOEEAT 55, control
FHET L L60B Bic b EAHERR LT\ e

—7, type I collagen & type W collagen 116
BEEEZAEFDE -2 L, 21H BRI D,
BB e—s&iehe0BBE ECRE L. (B 3F, 3D).
168 H, 21HH, 30HH, 42HH, 60H H & phalloidin

& - THRE IR TV OLHRIRE fibronectin, type
I BEU type 0 collagen DWHFIK L - TE X# L
L, BEOIHCIEAZED T (K 4B, 4C, 4E, 4F, 4H,
41). Control BO.LAFHIINIZER 4A, 4D, 4G TR .

e ES

TGF-51 » Mg, BETF O expression, B,
MEWE, ECM OELCEBELREAEL TV 50
WET VO OERIFFICCEBH STV 5. TGF-
B 3F 7 ECM ZEH, fibronectin, collagen DHEHE %
Wmae, thbh2EEOPCHEEEELY. BEN
O TGF-8 NHREEEOHT, EELIh 88T+
SRR X TV oW A3, macrophage MM
BLOVEML TGF-8 #5WLTw 22 J3#Alsh
TWB2), KPFFEIC L - T, EAM O@E+ic TGF-51
@ mRNA @ expression #° ECM EH® mRNA O
expression & —#ICIBINT 5 AL ML - T,
TGF-1 OZFHEBD {2/ D macrophage KHFEL
Z i, REEEOFT I B O macrophage A TGF-
BEEALTWEEELLNS.

Type I TGF-§ receptor (TH T MEEH T
DH Y FEREETDHZERTETIR type I TGF-
receptor $FERTHLI I LTV H Y FHRBTE
5. ZOBEABOREER signalling WELEb - T
520, Receptor I 3 TGF-B receptor #AEDOFM
AR A EET D receptor 1 OV VEREAEZ 3¢
%2 Receptor II 13 TGF-8 OREFEINEIE R LB
ADTHY, FhENLTEIkbhL., —F, fibro
nectin AL receptor I #MLTTHN 5. KB
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B3 A F168BORELMICHT S TGF-f1 O¥KHfAkE. MAEOMRLLRS
(&H). TGF-B1 BEETRTIALOTRTOMEICIZA bRV, i3 10 #m.
B. BURMTOYRIC L 2B TCEENITRYT TGF-81 BH M macrophage
THB. W< OhD macrophage i TGF-1 %4 LTl (KREE). #0210

Hm .

C. type I TGF-§ receptor & control HOBE MMM & BT (&H).

iz 20 gm.

D. type 1 TGF-§ receptor (358160 B ® EAM LEOMEOMBRCALR

7o (5EHD. #0320 gm.

3¢ TGF-f1 @ mRNA O expression ¥ type I &
type I TGF-8 receptor ®iEhN& i EAM DRFE
DT 5 2 L BEE . Type 1 TGF-8
receptor EEHAE T T LBOMECEET SR
CHAE LA, ThbiIF#RoMiaTHs), 25 <
BHEFMREEDbhE., Zhb0HENS, TGF-8 it
MIEOBMEFMITD receptor LA LT, ECM &H
DEAEDDENNRELD, ThHT v O EAM 25 DCM
i ZERCEET s boTR IV hEEZ DR,
TGF-f1 BHAECERCE W THESETE LTLE

LT EEZLRTEY, ThIIRENFITERS LT
B<sExhTwb. TGF-L /7 v 779 b Xk
HHEWOSIEMRICE S B8EE 24 U, BEres
FETCIZE A wasting syndrome ZfE 5%, TGF-8 it
REBMACRERETCREFALRT L SN 503D,
EAM @ THIlREKEROLHR TS H Z L BHB LTV
b ZOEFAEEROERAALX R THREDLEES O
ERCRET L. BEMlREBERCASNEDAT, T
nHIRET ANREORCEFRT 5. TGR-81 12 EAM
DB RERIG AT 2 ABEIZRLTVWEDMhE L
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G H I

Bl4 A, D, G. control B#7T® fibronectin, type I collagen 40, type I colla-

gen ORELE. BEOFA fibronectin, type I collagen XL U¥, type I colla-
gen ®EL, FHLE4SH RITC-labeled phalloidin TH«@E L - LM% R 3.
B 40 pm.
B, E, H. #BI6HEE® EAM .=k 3 % fibronectin, type I collagen ¥
XU, type M collagen DESERf. Fibronectin, type I collagen X U¥, type
Il collagen AL, FhiZAH—icAhbh b, Fibronectin, type I collagen
B LY, type I collagen D H AMWMHICIZHRTHRE ZLHHBIRA SRRV, O
BR O EECLHBEY LS. LB ARLZ SRS, #BiT 40 pm.
C, F, 1. #B60BB® EAM [ k03 % fibronectin, type 1 collagen &
LU, type W collagen ORELRE. LHESOLRE LTS C.LHER (R
4r) B &#d - T fibronectin, type I collagen ¥ X 7¥, type I collagen B
MRS 2 (BEOHKD). LHMEEAXSALSKS. BT 40 um.
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hicv. —HF TGF-B1 &5 ECM EALEMS
¥, B¥E7 cardiac remodeling #5|&#£2 L, 2L
ik DCM R X8 TR S 0 LB T L
THFF LW EAREZHNRD. TGF-1 piMilaE
B protease &M% EIZ 2B 121 TIMP DB
EHFIB L TAAREESAEL RS,

ECM Ha 0B et LMERECEb > Ty 5 2 &
L<LHBRTL RSN SEIDEERT type I collagen
b type 1 collagen L O B (CHBLTWEZ &Ed
LEMT EAM »5H DCM CHERBTAIREAHB LT
WA, o€ b type I collagen D3N type 1
collagen L O LW EEBEZHRTVWAHDT, BFAH
2720, BT L ELBETTGTHLNOTHD.
E LI O OO e P s lodic, O
DL, BEERA, R, BRI OBRERTE5(E
BILETL, DCM ~OEB#HBT A ENTE
5.

Fibronectin (3#if8%HE, ECM, kI U#EOF K
Righsd. 2o ECM o734 eildcl - TH
Hah, MlioBEE*ZTLTwW5. SEOERT
fibronectin (XL ROWR BB LA L, 60HR ¥
T mRNA ¥ LUEH L <A TRENER SR TEY,
%5 < fibronectin 78 ECM O type [ collagen
FBGRLTVWAEEDLRA.

PlEFEDDE, 1) TGF-B1 @ mRNA @ expression
12 type 1 & type I TGF-8 receptor & ¥fT LT
#imL, EAM k3% ECM ROy OBEACEE L
EAEFE LTV EHRNSh. 2) ZoEFArERTS
TGF-51 E4#A3 macrophage TH Y, type 1 TGF-8
receptor 28 H <HEPOBHEFMBCALNS &
Bbhi.. ZhbH 5 macrophage »' TGF-f1 # &
£ L, BHEFERICLY ECM OEEAEL LR, 3)
Collagenase 72 &920 mRNA @ expression (& control
Bicbhbh, ZRH type V collagen DEL &R
DT v REFOOLERBETHH LEL AT 4) TIMP-
1 @ mRNA @ expression (X160 Bic#mL, Zh
i3 EAM O matrix metalloproteinases (MMPs)
OFAEICEEh > T\ b EEx bRt 5) Type I collagen
OHBOFGEA type [ collagen L h b Ehofl &
B R b DCM i ERBRF R AR R LT
W5 E#E2 BRht. 6) Fibronectin, type 1 collagen,
type M collagen OEFEF ~DEIZ mRNA ©
expression &HIBI L TH Y, collagen network D5
#i7c remodeling A%, LHRBOREZEHLTL S

Lo LEz LR

E

Bafkrdedlon, HfEHE, WM L
ANE B, Lk REEE, KeHTg4 &
BHKERE, Emded, B WEEEE, NE
Wk, R WEdE, M BEE HREEH
#, HBoA5 1 FEF-TWhW el g LEERE
F&A, BT REEE o LA BTELD
S Oh HEHE L b E .
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