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FFEICBVTERT T P RBIRBELCEOER S NEIEEEREORANa -5~ (1,
I, IV, V R UVIE) HE0EE REHEBENCERE L. o, REREIRL D BE - &L H
RE 2 ROFREMREBWT, I/IMRBEREREETF (platelet-derived growth factor), 1 > ¥ —u A
¥ 1 (interleukin-1) KU b5 >R 7 1+ — 3 v 7HEEF S (transforming growth factor-beta) @ b
Y TS HEET 2025 — 5 VAR DWW TRET U 7. YIRE OISR U U & A AR TR
E (SR T, I, I, IV, VIBaZ— S raudfns FEABRAmLTwR. 205 bIVEa
5 R EER O NEEEGHBE IR > TBETH >, VB - v idNEFRHECRD 5
N3 ehdoi. BITHERED S BWEBRK 22 EMEERLE QFE) T, U A MRS
BECBY IS, AHEABTH o700, EEURELBEREEH I B v v 7 (4
FER) ik, I, 10, IV, VIBo S —5 Y OSmnTlmET, VBas -5 o DIANFRAN W SR HE TR T3
ERREEICED SN H o7, HE 2 HE (NN RV 4 HE (v7ar7rz >y )
w PDGF 0.58{i7/ml, 5 #{7/ml; IL-1 0.1847/ml, 1#{7/ml; TGFg10pM, 100pM % Zh Zh
WL T, 7 v BRIRINTE (fetal bovine serum) DA DNEREE L [T 5 &, MfHIE X PDGF kU
IL1 ko> CEEsh, TGFa k> TiMElaniz. *H-7o ) v #®%5L a7 -7 »HEHEHKE
VAR ENTa7 - HEBEADOESH % sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (7 V40757 4 =) TIFL o7 L 2%, KL LIEBMRNERT 5237 -7 X OR
WURITH MBI~ ThHdsN T, EEBEDOS 5 PDGF #TIE, Mil@sivoRaz—~7
VERBIRETL, VEIS —7 Y asncEi@me iy, Lal, EEHARECNT 52
S-S UESRBOHEI L L ABEREMLS. TGFARBOMEISEHOMRETRE L B2 5 —
P USHREBREMEIVE D S — 4 Y OMEMIEMET L. LaL, 257 v EREENO LRI
BEErERiand, 25, ¥ 7ar 7Ly MO TGFSORES I T2 b ixho7z.
ILl1Eas—% v ARCERRBE 5 2 kd o7 LEORREL S, BIRTRHHMIZGE £ OBMEH &
FBECEELCIY, Bz —Yroaxsd, WH, VEaS - v 2EAL, WEL THEOR
WHREEZ 6T HDEHRA I,
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Abbreviations : ABC, avidin-biotin peroxidase complex ; CP, collagenous protein; CPM,
count per minute; DMEM, Dulbecco’s modified Eagle medium; DTT, dithiothreitol;
ECGF, endothelial cell growth factor; EDTA, ethylene diamine tetraacetate; EGF,
epidermal growth factor; EVG, elastica van Gieson; FBS, fetal bovine serum; FGF,
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D, INSOKRESMEFEL DBEEL T &7 FIRGM
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A= i3l [ HLrXT I BHETOR
RR2EOAFENEET I I LMo TE D,
i ix 1), A, VR, VEI, VIE, IEREE
T5% BIRBE(CRTCRBIZ— 7 v EBMT 272
UTlEL, 3807 —7 0B LELT
LIEMERINTVLEY. Z2AdIZk 2L, BIRE
EETEPEIILL I8 S— 2 w8 8ndT 2, &
jo, IVES®, VE© VIE®a S5 —5 vaEiiT s &
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Table 1.

—73, BREELEORERELBET 25 2 081
LEERIN T30 ERERFTCH 2.
Ross @ [BERIGH 1™ 12 & 5 & BIREEIED R
ERIE, AEMIGECS &R TR 2 hETEsy
RO NBE~DIEE & NEREBEIC L3 40 THY
ZORBHIROMEE L BIE L W I ERICEL oy
boTw32, BRTHBESNIRERTTH2.
EEFRI/IMRERO D &£ LT, IVMEHERER
F (platelet-derived growth factor), LFEKERF
(epidermal growth factor), 3> A7 #— 3 V7R
RHATF B (transforming growth factor-beta), &K
FRERT (endothelial cell growth factor), =2 u
7ry—YHROLOLLTY 0T 7— VHEEER
F (macrophage-derived growth factor), &t
KEEF (fibroblast growth factor), £ ¥ ¥ —uo4 %
>-1 (interleukin-1), JEEI A T (tumor necrosis

Examined autopsy cases with various intimal lesions of abdominal aorta

Case No. Autopsy No. Age/Sex Intimal lesions Major autopsy findings
1 10233 1Mo/F Mild intimal thickening Heart anomaly
2 10217 5Mo/M  Mild intimal thickening Omenn'’s disease
3 9306 3Y/F Mild intimal thickening Malignant lymphoma
4 9812 7Y/M Diffuse intimal thickening Rhabdomyosarcoma
5 10211 55Y/M Diffuse intimal thickening  Malignant lymphoma
6 10212 57Y/F Fibrous plaque Glioblastoma
Diffuse intimal thickening
7 9362 18Y/F Fatty streak Ewing’s tumor
8 10215 56Y/F Atheromatous plaque AML
9 8208 60Y/M Atheromatous plaque Rupture of aneurysm
Fatty streak
10 9788 84Y/M Atheromatous plaque Bladder carcinoma
11 10216 76Y/M Atheromatous plaque Pulmonary fibrosis
Complicated lesions with
calcification and ulcer
Fibrous plaque
Abbreviations; Mo, months; Y, years; F, female; M, male; AML, acute
myelogenous leukemia
fibroblast growth factor; HE, hematoxylin-eosin; IL-1, interleukin-1; MDGEF,

macrophage-derived growth factor; NCP, non-collagenous protein; PAS,. periodic acid
Schiff; PBS, phosphate buffered saline; PDGF, platelet-derived growth factor; SDS,
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factor), PDGF, TGF g, MENEMBEERD D T
it PDGF, FGF, IL-1, FHEHGMABAZO DL L T
PDGF #EI5H T 599, Z h o ORER T3
ORWHEEHET 2720 TR, MEA~t Y v R
oRBIZHAELSHEBMT 2 I e T 3. T2k
213 PDGF @ ERFEHHEIEO 2> -7 » &REHS
prEse® IL1 BEEMRO 25 7 F—¥EkS
E»® TCFR7us7—¥4 s —FEHR
#2 2EL, HEA M) v 72X E2HHLTVS.
- T, BIRBE(LEE I3\ 2 NEIRE MR, Bk
THREMES S 2L E2RERTFORED b L THEE
L, a7—=7UEENE, WETAI XL > TERS
Wb DEEZ LS. §E, FXFRBRFESERO
Lo —¥ VENOHERFREHL T EEN
T, 7, & b RENREE(LE ORI > WERIEE
HWEOHBIaZ—4 > (1, W, IV, V, VIE) 2D
EEBRELL. fLWT, EHEVETHELANT,
PDGF, IL-1, R U TGF 8 & W5 RFH 2 HREER T3,
FOEIICTFREHR S - o ARERCBEE S
ZTVBDDIEDOWTHRE LD T ZIRET 3.

ML L UFE
I. b FERABREEMHEECS T 2RHa5—4
¥ (1,1, Iv, VRUVIE) oo

1. W&

SRAFEFFREEREOREBINERN DS bE 1
KRT &S RIEROBEREMR 2SR E L.
BoNTERRENRY & BIRBLEDVIEIRE L LT
NEV  AEREEIRERE (N, ®RA) RUEN
B, EITHRE L U TRMEETELE GRE:2E> v 0,
Fbwd D) RUHESERE AKILE, BE, WE
D) 2T ThE LA 2N, ERL:.

2. CHENR CREEB L ENRE

B % 10% hHEE AL~ ) iz CEER, 5E
DG 7 4 @B UEYIYIA 28U 7. BEOR
BHBZBIz A~ Y > « 2FY > (hematoxy-
lin-eosin), 7 vv 7 »#& (pH2.5), @3 —%KWy v 7
{periodic acid Sciff), $§48, 7%, =3 FH - 7
v¥—Y v (elastica van Gieson) Y% 1T - 1z.

3T =7 v DRSS E RTINS 7 4 YT
20.05% 705 7—+ type XXIV(Sigma, US.A) T
304 # , avidin-biotin peroxidase complex

sodium dodecyl sulfate; SDS-PAGE,

sodium dodecyl

(ABC) B™2cTiTie o 7. HiIRRBEETHERIL /-85
BWE bS5 —7 U HED (18, I8, IVE, V
B, VIE) R JIIE, NE, VEa2S -7 Uk
BRI, VB IS -2 VHEI3 55, FVIE
37 =7 UHRIRI00MEIC, FREAFERL THERL
VIR AFUEEL AT PRV ) U TORREL
. RB, MBELT, las—F rH&orbY
W, EET v b IgG $-RIEE VY ¥ 1gG 2RKIG s
w7

II. ERBRTEFEIRD 25 4 AREE T

IRREFOEE

1. EEEY

AFOGEY Y ¥ (2.5kg, #) 2RV, 79 ¥
SHMEECCEERR AR Lkt BRI B s ¢
7.

2. HifassE

BRI AL Ross O AED K-> TBE. v
V¥ DREAREMRO NS & A L R ENE RS
BCBRE LR, REMRAIBEAE 2R L, lmm 37
FUTORESZHYIL, Thorxr7A 75 v b
(explant) L L%z, 2D 27 A 7S5 v b % 25cm? i
7 2 X2 (Corning, US.A) gL, 37°C, 5%
CO.,, BUREKDRHET THEEL:. B L T10%
v v BRIRINTE (fetal bovine serum) (Gibeo, U.S.A.),
A4 yy (100pg/ml), 77>FV > Gug/ml)
EMZI Ny aFEA —2 LB (Dulbeeco’s
modified Eagle medium) % Fi\» 4 B 55 & #fe
BYDICIHULT:. =7 A7 52 b X0y dE
FEL, MEIEEMN I 70z b (confluent) i23& L
TR, 2% F VYT S UEEE (ethylene
diamine tetraacetate) —~0.25% b ) ¥ A WT
MR ZMEAL & 1B L. ERE, 2 Rl
BERwk.

3. MIESETEAE O R

M %E10% FBS #insgi (Dulbeeco’s modified
Eagle medium) 2ml iz 72 35mm 72 A F v 7
Yy =Lz IXI0MEEREL 7. REETFRE4EE%
W, ThENAMBREORE: *H-F £ ¥ > (Amersh-
am, US.A) ORVALE/EL, RERTOMpg
BIRIETHELRELL. MIRREEL 2 Ko
e —LOffila® EDTA- MY 7y VL%, mMBRE
BEREROCTHERELL. 28, iEKEZRY y—Li

sulfate-polyacrylamide gel

electrophoresis; TCA, trichloroacetate ; TGF 8, transforming growth factor-beta; TNF,

tumor necrosis factor
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ST ARFORLTEH L. TH-F 1Yy OlDA
#1210, Ci/mlo *H-# 3 ¥ > T37°C 1 B¢, #ifa %
E e o RS R Rk, Eh i H-F
IVVREDEREERE, AU VEBBELARE
(phosphate-buffered saline) THifgZ¥EHL, 1%
3 LREEEF bV 4 (sodium dodecyl sulfate) TE
B, 1554k % M\ L 7> . Hifas SDS ¥A¥E L3t
L, 10% Y 7 oo E# (trichloroacetate) T
DNA 280 EAESE AT IV + 7405 —G25
(Whatman, US.A) KRB & EE, 7417 — ¥k
{ky v F 1 —% — ACS-1I (Amersham) 2 EE, ~v
7 < v LS-9000 # 7 » ¥ — (Beckman, West
Germany) THENEEZHIEL 2. WERER 2D
v p— L O DL TR WIEE L EEREER
HUzz.

B2 HEE 4 HE1210% FBS @M Iml 2%
NENRERT R INA T Fiess L 2L, é%b:24
EREEEL . RERFRUTOSEEEZAY, T
NL2BORLZZBECODVWTIRELL. T4hbb
PDGF (Collaborative Reserarch, U.S.A)) iZ DWW Tl
5 Efy/ml £0.5847/ml, & b IL-1 (Genzyme,
US.A) 2w Tid 1 Bfif/ml £0.1847/ml, TGFg
(R & D System. US.A) 22w Tk, 100pM &
10pM O THEHC ML 72

4. 35 —% > EREEDREAT

WRERETF (PDGF, IL-1, TGF 8) #5 L FERHC, 504
Ci/ml @ L-(2. 3-H) oY » (Amersham),
0.1lmM D7 AINLEYEEF Y 7 ART0.5mM D
R—# 7 /7L =Y AT UBERERC
BOZ7-. 24BSRAEEERG: . S5k AT R BN UEE
BIIEL, —HRTEEST, B0 2RBISE O
eL7z.

1) 27— vYOEEST

sEle 5 HREBRL, BrOBREAEELLL.
434713 Peterkofsky &2 a3 7+ — Y H{EER
7. BN, 0.05MEERIc L T E e TR -
Pt HESER LT, BEEEL RRE0.04NKER
foF MUY AR EERS Y, KOTHY A
BIEEW (pH7.4) THMULL®R, 275 -
(Clostridium histolyticum collagenase, FormlI)
(Advance Biofacture, U.S.A) T37°C, 2 Kt
Tz -7z, WibgsENZ10% TCA £0.5%5 ¥ =~
Beii, 1000xg T54MOBLICE DMBEL LR
SFEES FEa T -5 HEEHA) (non-collagenous
protein) % RO ESFRES (377 vHEEA)
(collagenous protein) & £EEL 7z. &2 O 5HE & B

#

v v F L —4%— ACS-II (Amersham) L, Ry
7= LS8-9000 A 7 > ¥ — (Beckman) THRETEN %
HEL 7.

wnT, MR 1{EB 720 O NCP & CP DahiEk
PEHLLE, BREAAREEOLL % Peterkofsky
52 D,

CP
CP+5.4xNCP

x100(%)

THEHLE. BEREZ 2T 20y v — L EHL
TR OCTEE L EREEREH L.

2) a7 —¥rOEMESH

sphchE ST T 7 — €A Y EESY — (0.25M
EDTA2Na, 10mM 7 2=V RAF Y ANVT +=VT N
34K, 0.IMN =Frw4 14 3R) 2Zk
%, 27—7 /@ﬂﬁﬂﬁ*ﬁ%ﬁ&‘oh.

4713 Hata S2»3TR - 7c FEEH V. A
SR T v E =7 & (176mg/ml) M THREHR
BESRE. ZOBESE0MERICEVRRS S
BIKIEEE100 « g/ml D7 > (Behringer Manheim
Gmbh, West Germany) T 4°C 6 BFE#EIL L 72. #&
2FED/I0RO 2M b ) AEBREHEE M0
%, 5 NKEET MY 7 AEE TRy Vi RERL
L, Bl CERREIARBE L.

TR kENZ Weber, Osborn® @ SDS-R V7 7Y v

3 R4 VBLRYKEN: (sodium dodecyl sulfate-pol-
yacrylamide gel electrophoresis) # fi\>7z. 77 Vv
73 NOBEEITBERE S VIZ 3% (pH6.8), SEERYT
M5 % (pH8.8) WEAAIL /2.

WER T, AT 7+ S A%l 1IM% Y F BT
YA 1EEEEB L gL, T A u ST 7y
—m it 5 f . X7 4 V4 XAR-S (Eastman
Kodak, US.A) % —80°C, 5 Hu\w:L10H, %7V
B LT, BELE. Bl 7 4 v A EOED
S T HML T B S FOWBKRET > ¥ b AT -
PDS15 (%7 5, ®E) #fHwT, 500nm DOEROR
SeEREEL, TR LR. M7V
e BECadl) Oy K g, MBa -5 38T
By BO ()%, VBT — 7 L IBICRION
SRR, R, VEaZ—FrizonTRa(V) 0N

vRERERFLTVE IS —F vy F e L THEL
Fr. BNy RACARNS T B RIEBIY & SIS S 10 B
% KRBBOBEERFETL L, FRAS
S—rFrOIEEREBLL.

M. $EHROREE

Beh R T N CPHECERREETRLE.
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Fig. la. Mild intimal thickening of the aorta in Case 3. Alcian blue stain. X150.

Figs. 1b-e. Diffuse intimal thickening of the aorta in Case 5, demonstrated with azan stain (b),
immunostained for type I collagen (c), type IV collagen (d) and type VI collagen (e). Xx150.

Fig. 2. Fatty streak of the aorta in Case 7, presented with PAS stain (a), and reacted with anti-type
IV collagen antibody (b). Accumulation of foam cells (F) is found in the fibrosing intima. Xx75.
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Fig.3. Fibrous plaque of the aorta in Case 11, stained with EVG (a) and immunostained for type IIf
collagen (b). The intima is replaced by fibroelastic tissue. Note irregular alignment of elastic
fibers in the deep layer which reacts strongly with anti-type Il collagen antibody. X75.

Fig. 4. Fibrous cap (FC) overlying atheroma (A) of the aorta in Case 11 with EVG stain (a) and
immunostain for type IV collagen (b). X30.

Fig.5. Fibrous component of the complicated intimal lesion in Case 10, demostrated with HE stain
(a), immunostain for type III collagen (b) and type’ V collagen (c). T indicates luminal thrombus. a
and b, x30. c, x150.
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SREOFHEOEDHEE L, 1 TEEBESITE
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1. £ PEBARAEREEMREECH T 5 RFaS5—4
v (I, I, IV, VRUVIE) OH%H

1. BEONKIEEMERE
NEOKRBIIRABIZ A 5N 3 &b TEREDLELR
fizid, BT 2/ MEOFEE D 2 WIzEREO
Hle 7Ly T EBEMEN A SN (Kla). il
BT AFH « Vo F—V v RETRETE 3 H
PR U T RETHERRT I 5 — 5 VRN
HEEEL T,
flas—rriitkEAVBa S - Y ORER
VZEOAFIZONVTiE, 1835 —% 2 13RO M
BRULEPIBE I -5 i3 1 #a s -4 v icthRT
gmeRaan. WS —¥ T clEfERO
EEEES CRAsNA:. VIBIS —F o [REU
Moo =72 LIZIFEBOAFER LIS, TEHE
VB S — 7 ViR T TR RAEERLE. V
Has—7 3 OBHORBEICIZEE TR, -
7z

2. U AMERBIEEIEE

BADU & A RE U 7= B 35588 O M o8
BEL, 20HLE L, MBI TALY T U

BUME R 2L, DU AHMEEH L 35— 7 5
BEETH -7 ({1b). PAS BHEWEIZLBNS ¢,
BRI 808 L 7o i o BB s iz,

Hpa2Z—YrvoRE:2A45 L, BEL:NEDR
BRI BRUVIH IS -7 o0 A AHEL,
MROBEICEERT I DB RaER LA (I
o) VBIzS -7 v ixMiEEECREL T W (&
1d). VB2 S 5 i NEN O SRR PIC 2 5
NBZepbotl. VIBaS5 -2 L 3HECBEICY
FAMDBHAERL Tleds, BIic & - TREME
I L SN (Hle).

3. fgRHEE

MBI IR R %2 E ¥+ 2 K/h o rk il
Wy 2B ORE A ST, FUEAE I s
AR RAE U CTHENZERO Z L WGBS 5 133
M OIS &5 hiz. BIFENEDS 5 I3y
FBUERL TR L I3 TRVBOBEEAR 45N
BT &l o I RSB 2 B T SRR A0 %
SEBEL T, Ty 7o EBEMBE 5 o
7z, PAS BHEWE GMEREBE £ - 3 Rk £3%
BEORIOEICFED 5 iz (K2a).

TBaS—-Y o rlif|as—7  3EHREE LD &
HRMEVERSE R, U AMICED S 0Tz kil
JAMEELTWS L 23 TRBELERATRETL
fo. WHa S -5 3l EERBEL T isiEsk

Table 2. Summary of tissue localization of collagen types I, I, ¥V, V and M in

various intimal lesions of aorta

Immunoreactivity with type-specific
anti-collagen antibody

I il v v Vv
Mild intimal thickening =+ + + - 4
Diffuse intimal thickening ++ ++ 4 + +
Fatty streak + -+ o — +
Fibrous plaque ++ ++ 4+ + +
(free of atheroma)
Atheromatous plaque
Fibrous cap ++ ++ ++ + ++
Atheroma —~t —~ —~ — —~t
Complicated lesion
Fibrous component + + ++t + 4
Atheroma —~t ——~t —~t - ——~t
Symbols: — ; negative, £ ; variably and faintly positive, + ; constantly but weakly

positive, ++; constantly positive, +++; constantly and strongly positive
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B EECIVED S — 7 o8RO LD b SRS
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4. WEBREED T WIREEE LR

PRI D R O BIE MR ZE I3 IR S 1 5
HE s ATV . BREL TV 3 MR T iR
ThHhaPEAEH LI TEEOMRLEEL TW
7o, &, BARRCZERERE T A MM S BIERCRD
ST, BERERVI I -7 UREINEICZ R
WELTE Y NEEE TSRO, MEXA
Ry (F3a). PAS RATIIATSOMALREE I
PAS BiETH -7z,
BRaS—FroREsas e [BRUNIB2 S —
F U IBE L P O E AR S & iz (E3b).
VB a5 —7 3B - TARLTw. 20K

el

7

Cell number/plate( X 10—%)
— ]

%
R § 2§ 82 2
588 §i3 3§t

- = ~ =

3 I
PDGF -1 TGF -8

Fig. 6. Effect of growth factors (PDGF, IL-1,
and TGF @) on cell growth of cultured smooth
muscle cells at logarithmic proliferative phase
for 24h (2nd to 3rd day). Bar shows standard
deviation of duplicate determinations. ¥#p<
0.05, ¥ #rp<0.01 by one-way ANOVA followed
by Scheffé’s multiple comparisons.

#

ETRVEIS -7 Y INBEERBOBERCH > TH
Wiz sz, VIED S -7 VIdARCIEET:
AL T,

5. WERRE D S IEELR

WED D ROBE L LTHEICA? > THREEL
TWBEET, RREEORBIREERSHEER @&
ixr vy ) CIoTHEDR T, ZOBRHEY
* vy ZTIRIRTP L - 4GRS HiER O »
SEREHR E KCIRES E L T AMET, HAERER
Z Lot (H4a). WEERCHFET 2 HER KR
EE AR RER, sHROa VAT Vik&R
FUTe. Bsstuc s 2 ARE (BIKILE) bHR
XN, 27, WEODES W EERMRSEEL T
HERDH o7 PAS BHEWEIZFERHEEDO RE
E{FEbonik.

BEEF ey 7R TE, MBARCVIED S -5y

T

%
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:,";:u %%%
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Fig.7. Effect of growth factors (PDGF, IL-1,
and TGFg) on cell growth of cultured smooth
muscle cells at subconfluent phase for 24h (4th
to 5th day). Bar shows standard deviation of
duplicate determinations. #p<0.05, P
<0.01 by one-way ANOVA followed by
Scheffé’s multiple comparisons.
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BUE ARSI TOlnZ OREM I I RY
B, FRAGATHERT Zensboie. VBI5—4
iSRRI I - THBREER Ic B s e (I
db). VE 2 F— 7 > MR AT R S 0 B i AR AN i
BELTWT.

BB KBEA S -7 roamiz TE, I
B, VE, VIE 2S5 —5 o hE b i M IS 4345
LTwaIT &b ol WEDPLE TR RIS
Tholz.

6. HEERE

WENHM, BERE, AKLE, IRERS
o 72 FRE TRIFEERSHEBR oM DR,
R OREIMMBH 7. HEOMTES#E-> Tk
(F5a). I8, MM, VA, VIHlaS—4 2 idkico
REWE RS L EOREN v v 713 F
ABOIHER LT L S ST T8, I
B, VEaS -7 e R ani: ("sbe).
g, WBIO 7 =7 > BEERMOMBREBECED &
Nz, AIVATFO—NRANY Y AOWEEWIE 2
S—FURERETH .

#£2ik, DEOXEHIRECENBRE CS 28
Mas—FORERVEFORHEE LD HDTH
3.

II. ERHRTEHEBOER: 07—+ &5k

LT s RREAFOEE

1. MlgsEmEEhRE (K6, 7)

1) PDGF

mYBRELMEMEE TR L -0 PDGF #1587
H-ov:. PDGF #5EBOD > 5, iz PDGF 4k
NEREHCRE AN RS RE L W EEERL
2. Thbb, MBS H4EMN, BEIEH
&, HEREEN 1 ¥ v — L 720 (1.03+0.01) X 10%E ¢
HoTeDIEENRTOSBEMBERTIZ 1 v v — 1 4
D (1.68£0.20) X 10°#, 5B EHT1 Y v — 1Y
72D (2.66+0.12) X 10°(E & L, EEKEEOMIES
AL (p<0.05). %70, *H-F 3 ¥ v OW D AL EER
TERRIIORTEI THE. ERIAED 1 Y v —L
Y7z H-73 9> OMY2aTIk, PDGF 58
(0. 5E (¥ 58$242469337cpm, 5 BA{7#r 5. 518425
+2380cpm) & XEREE (10707+4717cpm) O HE
ER@wRyroR. ¥YTIAVILIY NOEE4LBEE
i2 PDGF CTHilg=HIE 3 2 L 2 BE L FkE, M
RIFLRGERL, MEBIENERESL Y »— L Y
D (2.16%0.10)X 10°{H T % - 72 D4zt TO. ST IS
SBEETH1Y vy — L YD (2.5640.04) X 10%H, 58
MEESETIE (3.0810.08) X 10EIELTH D, B
REROETEE D 72 (p<0.05). 1> +—r =D
D ‘H-+ ¥ O YA, PDGF %55 (0.58 47

Table3. Effect of various growth factors on thymidine uptake per dish of cultured
smooth muscle cells at logarithmic proliferative and subconfluent phases

Growth factor

logarithmic proliferative phase
3rd day (CPM)*

Subconfluent phase
5th day (CPM)*

PDGF (U)
10,707x4,714 3,002+1,428
0.5 24,246+9,337 5,908+ 352
5 18,425+2,380 5,081+1,488
IL-1 (U)
0 23,824 510 8,863+ 1781
0.1 26,235+2,254 8,870x 702
1 27,599=%1,583 6,837+1,343
TGF 5 (pM)
0 33,641+2,089 4,519+ 184
10 27,527+2,943 5,142+ 661
100 15,9045, 085 5,485+ 390

* The mean £ standard deviation of duplicate determinations.
Abbreviations : PDGF, platelete-derived growth factor; IL-1, interleukin-1; TGF 8,
transforming growth factor-beta; U, unit/ml; pM, picomol; CPM, count per

minute.
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5 EE5008+ 352cpm, 5 BT % 5 #5081+ 1488 cpm)
TrEREE (3002+1428cpm) ICELNTHEEZE X 20 -
7.

2) IL-1

IL-1 5T BB~ T, 0184, 18K
53 OWNBUEEEEY, 1 BuRSHEOYTaY7
MIv MEZBLTR, BEOHEEELRDOLLO
O (p<0.05), PERLBEEEEEIRHE 2207,
wmEISOROMEEE, NE#HLY y— LV ElD
(1.72+0.04) X L0ETH 2D st L T, IL-1 55T
(30,1847, 1BEAMBERTEAZTRL Y v— L ¥k
D (1.96+0.02)x 10°{@, (1.99+0.03)X10°ETH >
Vo, gl lye—L¥iDo H-F 1Y YyOEDRAA
T EEEE (23824 +510cpm) XL T IL-1 #EHETIR
0.1847, 1BMREHTEN TN (2623512254cpm,
97599+ 1583¢cpm) L EEZ R b ol ¥ T aA¥ TV
v MBI %S HEOMBESE, 1¥vy—V
Mt D RPEEEE (3.3340.10) ¥ 108@ izt LT IL-1 &5
BETIX0. 1A SR, 1 BAREHTZEAEA G40
+0.02)x10°(, (3.59+0.02)x10°@TH D, X
LTI BB SEOANERBCHEL T
(p<0.05). 1¥r—LHzb@ H-7 IV DRDA
B0%, HHEREE (8863+781cpm) XL T IL-1 & E#ET
Zh#h (8870+702cpm, 6837+1343cpm) TH Y,
HEEZdkhol.

3) TGFg

TGF g #|#ix, PDGF, IL-1 L 3&%Y, B2
A B ORI RS L B e B g
MERESTH o Nz, Thbb, ML, BES
BEWE, B LY y—L %D (1.684£0.02)X
B TH- DI T 10pM #E5HTIE 1 ¥ ¥ —
L7 (1.5040.04) X 10°{E, 100pM #BE5# T2 1
Sy —L ¥, (1.4940.00)X10°E L 2D, BER
W R R, BEKER I > (p<0.05).
ERCOBEO LY y—Vv Yz *H-F IV OR|D
SAAE, RBREESS (33641+2089cpm) TH - lc DTN
LT 10pM #5858 (27527 +£2943cpm), 100pM #5
PEAS (15904 +5065cpm) TH 0 MBI L T
100pM 5B A8HEICHEA L T (p<0.05).
—F, v 7av7rzy b TGFg 2R E L%
Sl g s HEOMMEEE, NEES 1y v —V Y
72D, (2.32+0.12)X10°{@, 10pM ®EHT1 v v —
L7 (2.38+0.03)x 1058 T, 100pM ¥58#T1
ve—L¥UkD (2.2640.03)X10°ET, HEERR
ot Fllyey—Vv¥ED0 HF-IPYOmRD
AR BWT S, NEEEE (4519+185¢cpm), 10pM T

#

(5142+651cpm), 100pM &5 8T (5485+390cpm) T
B 5 oo MR R T e o 7z

2. 35 —5 U EEE

1) oo -7 AREOEL

BERBIC BT 2EEME L EYVORI S5
vEREYE (B), Fao -7 HEEEREREE (B)
RUeEraREtcT s a7 -7 Y EEBAEE
BRERIRUVESCRTEY THS.

i) PDGF

PDGF #58cizxfEEE (3 HE(735.1£0.7)X
10~ *cpm, 5 BE(176.6+£0.5)X 10 %cpm) kAT,
s 3 HE TR, 0.58AHEE5 T48% ((381.1+£21.6)
%10~ ‘cpm) 5B E5T68% ((231.7£78.0)X10
“tcpm) SRBEHRHY LT (R4). HBRERSBETHR,
0.58 5 718% ((145.5+2.4)X 10 ‘cpm) 5 B ff
BE5T27% ((128.4+25.1)X107%cpm]) DELERL
72 (85). 2O Xz PDGF Xk 2k Lifa
S— 7 EREERRTENEINT 2 Lt BREFIESL
7o. LoL, REHSRERIINT 2277 Y HE
HEREEOREIRF 4, 5IRT &5 T EEME
CBWTY, ¥7av7rzy MRIEBWTY, MR
WWHART1.4% 5 12%FE» o1z,

i) IL-1

PDGF LizBRVHEDHOBEERELRP o
IL-1 58T, 8255 Y ABREEER & iHE
BOmAESRaN: (F4, 5). BEIBETRER
1EY7- Y ORIy —7 vaRimE s nt. $2b
B0. 1B 5T ((153.7+0.1)x107cpm) O
13% ((133.8+11.6)x10 %cpm) , 1 B{I#5T19%
((125.0+6.4)X 10 "cpm) AREHRED LTz, FES
HE Tl EY7: 0 0Ra s —7 v ElRES
Ntz (&5). TabbLHEEE ((86.7+0.1)x10 cpm]
AT, 0. 1B 5 T100% ((173.3+£24.3)X10
~cpm) , 1 B{#5T63% ((141.1£5.6)x10™
cpm) SREERML:. O X3 IL-1 w2k 58
g e ga s — 7 v ARBE —EORAERER
ot EREECLHEAIL AN, 27— YA
BT owT bt Ee L1 58 OHIcEER
iz ot

iii) TGFg

TGFR# 5 THREME s n- 5% 3 AENED
BT LES ) OB -7 Y ERER, R
B ((110.0+0.2)x10"‘cpm) t~T 10pM #5T
229 ((134.5+5.7)%x 10 ‘cpm) , 100pM #5T31%
((144.632.0)x 10 *cpm) DFIME R (F4).
—HiEREC B TR TGFAREHOELR
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pol-EESHECIHMR L @YY oRa S -7
SR, PR ((247.410.4)X 107 cpm] ITHEART
WpM B ETPRPRAL LI DOEEZE R L
((227.2+31.8)x107%cpm) , 100pM # 5 T15%
((209.4£19.6)X107%cpm) %2R LC—ZFDMEAIIZ R
Henhol. IOX3 TGFAHRERTIX, Hia
RS SN BEOAR 7 — 7 AR B
L. LyL, Ras—srrEodbis ¥,
25— YERETHZ L, BTROREIIZIBWTD
HBEHLEDS R0l

2) BElas—5 D&

ERBRFESHREOSGR T2 35— 3T
OBZBVWTIBIZ - UREaT, BIELBD

=T thDAT%» 588% % H iz (B4, 5). KL
TR a5 -7 o538, 10%5 539% %55, [H
LMD 2HDOIT —5 2 TR I —4 > DIZIFIY
WELL. BORBIVEaS—» Ly VBas—# o7
Hofewt, FERALLMMBC L T, VEaS -
RIS HMEDTDWHETE LIRS o 7.

i) PDGF

PDGF #5813, 5B 3IAETH VB IS -5 >0
FEBHBEHTI0%THo DI L T, 5BMY
ERT6.3% LML 7 (F4) 5, 0.5MBEMT
AR EMBLoZIRH¥ R o7, HESHET
BVE2Z ~7 OIS HEBHT2.3% TH o720
XL T, 0.5 5/ T3.6%, 5HMBERT

Tabled. Effect of various growth [actors on collagen synthesis of cultured smooth muscle cells at logarithmic proliferative phase

Relative proportions of collagen types 1, Il, ¥ and V
Cllagenous Non-collagenous Rate of collagen
Growth factor  protein* protein* synthesis* (%)
CPM%107!/Cell CPM x107/Cell PG m& VG V(% /! v/ V/1
PDGF (U)
0 735.1=+ 0.7 1,844.3+ 10.1 6.9+0.1 80.4 16.6 + 3.0 0.207 + 0.0376
0.5 381.1%21.6 848.6+ 79.6 7.7£0.3 80.8 16.2 + 3.1 0.200 -+ 0.0378
5 231.778.0 579.6+210.4 7.0£0.2 79.2 14.5 + 8.3 0.184 + 0.0791
IL-1 (U)
Q 153.7+ 0.1 354.2+ 9.9 7.240.1 73.4 22.7 2.2 1.7 0.309 0.0300 0.0232
0.1 133.8%11.6 295.0+ 3.0 7.5%+0.4 78.4 16.5 1.7 3.3 0.210 0.0211 0.0432
1.0 125.0% 6.4 272.9+ 12.0 7.3%x0.1 70.7 18.4 2.2 8.7 0.260 0.0314 0.1234
TGF 8 (pM)
0 110.0& 0.2 390.5+ 3.7 5.00.1 75.9 21.8 1.4 0.9 0.287 0.0189 0.0113
10 134.54& 5.7 482.5::38.8 5.0+0.5 61.5 30.0 7.4 1.0 0.488 0.120 0.0167
100 144.6+32.0 518.1x% 2.4 4.94+0.8 47.1 39.0 13.2 0.7 0.826 0.279 0.0158

* The mean * standard deviation of duplicate determinations.

Abbreviations : PDGF, platelet-derived growth factor; IL-1, interleukin-1: TGF 8, transforming growth factor-beta; U, unit/ml; pM, picomol;

CPM, count per minute.
Symbols; +, faintly detectable but not measurable.

Table 5. Effect of various growth factors on collagen synthesis of cultured smooth muscle cells at subconfluent phase

Relative proportions of collagen types I, W, V and V
Collagenous Non-collagenous ——
Rate of collagen
Growth factor  protein* protein® cynthesis* (%)
CPMX10-/Cell  CPMxX107/Cenl  SYnthesss LU WG VG VO w1 N v/
PDGF (U)
0 176.6+ 0.5 309.8+11.6 9.6£0.3 82.0 15.7 + 2.3 0.192 t 0.0280
05 145.5+ 2.4 237.2%+ 4.5 10.1£0.2 85.5 10.0 + 3.6 0.116 + 0.0419
5 128.4%25.1 207.7+33.6 10.4+0.2 78.3 17.7 + 4.0 0.226 + 0.0516
IL-1 (W)
0 86.7+ 0.1 334.9+154.6 5.7+£2.5 84.9 13.3 + 1.8 0.157 -+ 0.0214
0.1 173.3+24.3 451.3%147.7 7.1+£1.3 87.8 10.8 + .1 0.123 + 0.0237
1 141.1+% 5.6 349.1% 44.2 7.1£0.8 81.1 16.7 + 2.2 0.208 + 0.0275
TGF & (pM)
0 247.4+ 0.4 443.4+28.7 9.4£0.6 80.6 16.3 1.3 1.9 0.202 0.0155  0.0232
10 227.2+31.8 395.4+92.7 9.8+0.9 85.8 11.2 1.4 1.7 0.130 0.0163  0.0195
100 209.4+18.6 403.8:+66.9 9.3£0.7 79.5 16.4 1.9 2.2 0.208 0.0240  0.0275

* The mean + standard deviation of duplicate determinations.

Abbreviations: PDGF, platelet-derived growth factor; IL-1, interleukinl; TGF f§, transforming growth factor-beta; U, unit/ml: pM, picomol;

CPM, count per minute.
Symbol: +, faintly detectable but not measurable.
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4.0% LML (B 4). MBS —7 i3, BEIE
BTt BEEEL6.6% I L, 0. 5B S5ET16.2%,
5EATIRERETI4.5% LA L. L LEES HE
I HIBEES. 7%, 0. 5HIRSIT10.0%, 5B
BERTIT.7%: PDGF 5 A5 -7 v &
ORI —EOERE RIS ahof. WIS =5
VIRMEBETRER TR P 0T,

i) IL-1

L1 5, BE3HETRVEIZ -7 Of
S SHERETLI% Th /oD LT, 0. 1EARE

Fig.8. SDS-PAGE (flurogram) of ‘H-proline
labeled collagenous protein synthesized by
cultured smooth muscle cells stimulated with
IL-1 at logarithmic proliferative phase for 24h
(2nd to 3rd day). Lanes 1-3, non-reduction ;
lanes 4-6, reduction by DTT; lanes 1 and 4,
controls; lanes 2 and 5, 0.lunit/mi of IL-1;
lanes 3 and 6, lunit/ml of IL-1.

Fig.9. SDS-PAGE (flurogram) of SH-proline
labeled collagenous protein synthesized by
cultured smooth muscle cells stimulated with
TGF S at logarithmic proliferative phase for
24h (2nd to 3rd day). Lanes 1-3, non-reduc-
tion; lanes 4-6, reduction; lanes 1 and 4,
controls: lanes 2 and 5, 10 pM of TGFg ;
lanes 3 and 6, 100 pM of TGF g .

#*

FET3.3%, 1BTRSHT, 8.7% LML (e,
®8). WESHETRVE IS -7 Y OEEHNE
BTL8%THLOINLT, 0. IRMHEET21%,
1 MR E5RT, 2.2% e BMERETRLL (£5)
2, HEVEBEELELLTRESZSNEDM 2. I
Blas—5 v BRidarol.

iii) TGFpB

TGFREEE, H##3HdECHIB T -5
DEEH, WBET21.8%TH 7D L T,
10pM BE5RT30.0% N7 &4, B9). IVH
a5 rOEELNBEHTHELIARTHSDIIHL
7, 10pM #55£T7.4%, 100pM #¥E5HT13.2% L
BEANL7: (324, ®9). REC I8 25— > OMEH
HEA s snz. COMBLIVEIOD S -5 Y Of
STEIREAME 100pM 5T, a7 —5 > D52.2% (1
M39%, IVHE13.2%) #&w, [Ha7—7 vidak
DAT.VET L (F4, M9). ¥HESHETH,
TGFR 5ROV 0 5 — 7 v EEEEF R MR
BET1.3% 2wt L ¢, 10pM #E5#T1.4%, 100pM #
E®MT1.9% L BiEINT WA, BEIHER
EWOERRERED SR A>Tl (&5). ME:z
S — 7zt LTI A R E VR T IREEL6. 3%,
10pM £ 58 T11.2%, 100pM £ 5.8716.4% L 1%
L7 (35). VE IS —4 Y iTid—EDHERIZ L H-
7z (®5).
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Abstract

The distribution of collagen typesl, I, N, V and VI in intimal lesions of the aorta
during development of arteriosclerosis was examined immunohistochemically, and synthetic
activities of collagenous protein in cultured arterial smooth muscle cells of rabbits in their
response to PDGF, IL-1 and TGF B were analysed. In fatty streak and diffuse intimal
thickening, collagen typesl, I, V and VI were diffusely demonstrated, with pericellular
localization of type IV collagen and intracytoplasmic positivity of type V collagen in
smooth muscle cells. In contrast, the advanced lesions such as fibrous cap and fibrous
component were characterized by uneven distribution of typel, M, V and VI collagens,

with extracellular appearance of type V collagen. PDGF (0.5U/ ml, 5U/ml) and
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IL-1(0.1U/ml, 1U/ml) supplemented at 2nd day (logarithimic proliferative phase) and at
4th day (subconfluent phase) promoted serum-induced proliferation of cultured smooth
muscle cells, whereas TGF B (10pM, 100pM) inhibited the cell growth. Synthetic activity of
collagenous protein was determined with *H-proline uptake, and subsequent analysis of
collagen types by SDS-PAGE showed approximately 90% of collagen synthesized to be
type I plus typel collagen. In PDGF, collagenous protein/cell decreased, type V collagen
relatively increased, and the rate of collagen/total protein synthesis was slightly elevated.
Stimulation by TGF 8 at the logarithmic proliferative phase resulted in marked increase in
synthesis of collagenous protein with a relative high proportion of type IV collagen.
However, the rate of collagenous protein synthesis remained inchanged and little effect
effect of TGF 8 on cells at subconfluent phase was recognized. These results suggest that
arteriql smooth muscle cells produce collagen types] and II, as well as type IV and VI
collagens .in close correlation with cell proliferation, finally evolving in fibrous thickening
of the aortic intima.



