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1007-100 | Endothellal Dystunction and Accumulation of

Collagen are Assoclated With Restenosis and
Constrictive Remodeling Atter Experimental
Angioplasty

€. Durand', C. Boulanger®, J.L. Samuel®, B. Levy®, M. Desnos',

C. Guerot', A. Lafont'. 'Necker University, Franve: ¢ INSERM U141, France,
U127, Paris, France

Constrictive remodeling ia related to restenosis afier balloon angioplasty but
its mechanisma remain unclear. Endothelial dystunction and accumulation of
extraceflular matrix are known to eccur a'ter angioplasty, The aim of this study
was fo evaluate endoihetial function and extracellular matrix in restenosis and
arterial remadeling after experimental angioptasty.

Atherasclerosia was induced in femoral arteries of 15 New Zealand white
rabbits by air-desiccation and high cholesterol diet. Four weeks later, an-
gioplasty was performed. Histomorphometry and i vitro assessment of en-
dathelial function were performed 4 weeks after angioplasty

Restenasia corelaled with constrictive remodeling (r = 0.60, p = 0.01)
and with impaired relaxation via acetyicholine (Ach 10 6 M, r = 0.61, p =
0.01). Restenosia conelated with collagen accurnulation (r = 0.69, p = 0.004)
and inversely correlated with elastin content (r = —0.53, p = 0.03). Relaxation
with Ach was significantly decreased in arteries with consinctive remodeling
versus enlarged areries (3.7 + 7.9% vs 35.5 + 15.0%, p = 0.04). Coltagen
mmtmmmwmmmmmmmmmmmm
in enlarged artenes (345 + 4.5% vs 182 + 4.7%, p = 0.03). There was a
trend for a decreased elastin content in arteries with conslrictive remodaling
versus enlarged anteries (18.9 + 2.3% vs 249 £ 2.6%, p = 0.10).

Endothelial dysfunction and extraceihdar changes independently infiu-
enced both remodeling and restenosis.

Endothelial dysfunction and collagen accumutation might represent new
targets to prevent restenosis.

1007-101| Delivery of the Gene Encoding Vascular
Endothelial Growth Factor Alters Vascular
Remodeling in an Atherosclerotic Model

C. Landau, R.S. Meidell, W. Risau, R.D. Gerard. Umwv of Texas

Vascular endothelial growth factor (VEGF) is a selective mitogen wiich en-
hances endothelial cell regrowth following arterial injury. To assess the effects
of tacal production of VEGF on atherosclerotic vesset histology following an-
Jroplasty, we employed a recombinant adenovirus encoding murine VEGF 1
(ADCMV-VEGF1).

Methods: New Zealand White rabbits were fed a 2% cholesterol diet
for s5ix weeks after balloon denudation of both iliac artenes. Following an-
groplasty of st gments, Is were exposed ror 15 10
AJCMV-VEGF1 using 2 Transport infusion catheter. Control arteries were
sumilarty treated with AdCMV-;iGal, which codes for the biologically inert
product ggatactosidase. or with AJRRS, a vector with no inserted gene. An-
1mals were sacnficed 4 weeks later, and pressure-perfused senal sections
were van-Giesson elastin stained for analysis ot vessel components, Data
below represent measurements at the minimal luminal area site of each
anery.

VEGF (n = 9) Controt (n = 10) p

Lumen area (mm?) 057 £ 024 0311016 ~0.05
Plague area (mm?) 435:079 3.81 1 059 0.10
Vessel area (mm?) 392+ 073 4.12 £ 063 <0.05
Plague/Vessel 0.88 » 0.05 0.93 + 0.03 -0.05

Conclusion: Delivery of AdCMV-VEGF 1 tends to reduce plaque formation
and signiticantly enhances remodeling, as evidenced by the larger vessel
size, following angioplasty in this model.

1007-102| Differential inhibition of Neointimal Thickening

After Balloon Injury in the Rabbit Aorta by
Glycosaminoglycans

0. Schwartz. Q.V. Cancel, A.D. Waissbluth, L.Y. Yang, C.S. Gnffin',
C.L. Van Gorp', PR. Eisenberg. Washington University, St. Louis, MO,
USA; ' Celsus, Inc.. Cincinnati, OH, USA

Background: Glycosoaminoglycans (GAGs) inhibit proliteration of cultured
smooth muscle cells and some heparin preparations have been shown to at-
1enuate restenosis, experimentally. In this study, we characterized the efficacy
of GAGs with differing anticoagulan/antiproliferative profiles on neointimat
thickening after arterial injury.

Method: Aortae of New Zealand White rabbits were injured with an overin-
flated 4F baltoon catheter and harvested 2 weeks later. The animals received
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twico daily subcutaneous injections of either saline (control), 1.0 mg/kg hep-
aran sulfate traction (MS, CL-03405), 1.5 mg/g dermatan auttate-denved oék
nacuronans (0S. CL-03135) of 0.5 mg/kg Ardepann (LMWH, Centaxann® )
started 4 houra before injury. Verhoff's van Geisson stained aortic sections
were digitally analyzed and the ratios of intimal to medial (M) area rato
calcylated.

Results :ﬂwl:Mamrauoaﬂgrmurymtmeonmm n=4 .
+0.07. Adminisiration of aither HS of LMW, both of which a(re um
li-dependent anticoagulants, significantly attenuated neomtimal thickering,
I:M ratios = 0.20 + 0.08 (H. n = §); and 0.14 + 0.08 (LMWH; n = §) (p < 002
for both va control). The heparin cofactor it-dependent thrombm inhibitor DS
was also effective, 0.21 + 0.04° (DS; n = 5) (p - 0.02 va control),

Gonclusion: Bach of the GAGS fetted was effective in attenuating neqint-
mal thickening after batioon injury, despite differences in their machaniam of
anticoagulant action. HS which has been shown to ba more effective than the
LMWHWMWHWWWWMMMWMM&
tion (Kamovaky MJ, et al.. 1995) was not more effective in viva. The efficacy
of GAGs in aftenuating neotintimal thickening afier balioon injury appears to
reflect both the anticoagulant and antiproliferative profile.

1007-103 | Interplay Between Activation of the Endothelin
™ System and Recovery of Endothelial NOS
Following Arterial Balloon Injury

P. Picard, P.J.W. Smith, J.C. Monge, D.). Stewan. Terrence Donnefly Heart
Cenire. St. Michaet's Hospnal, Unversity of Toronta, Toronto, Ontano,

Background: Endothelin-1 (ET-1) and nitric oxide (NO) are potert vasoactive
'ammmntoplayamlemmarmmng,

Methods: This study assessed the temporal expression of endothelial
NO-synthase (eNOS). ET-1 and EYA and ETB receptor mANAs in the rat
carolid anery after bafloon injury using competitive reverse transcription and
polymerase chain reaction and ribonuciease protection assay.

Resuits: ET-1 expression increased sharply following artenal injury, peak-
ing (5.1-fold) at day 2. This was associaled with a dramatic increase in ETB
(63-fold) and ETA (158-foid) expression, peaking at day 1 and 2, respectively.
TheemmmeNOSwasm(dﬂmwmmwmmmmjwy,
consistent with compiete endothelial denudation, but reappeared after day
2, and increased progressively to preinjuty levels by day 14. Tha recovary of
eNOS expression mirrored the retum of ET-1 and ET receptors fo baseline
levels.
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Conclusions: These results confirm profound upregulation of the ET sys-
tem in this model of artenal injury, and supports a critical role for re-endothe-
lialization in the normalization of ET-1 and ET receptor expression during the
recovery phase.

Moreover, endothelial NOS may be directly invoived in restoring stability
in the vessei wall possibly by reversing the synthetic phenotype of neointimal
cells through ET bluckade. [Supported by i -e HSFC])

1007-104 | Balloon Injury of the Rabbit Aorta Induces

Accumulation of Vitronectin and Vitronectin
Receptor (av33), and Hypercholesterolemia
Augments this Effect

K.R. Coleman, M.H. Corjay, J.K. Stoltenborg, $.M. Diamond. G.A. Braden,
D.C. Sane. Bawman Gray School of Medicine, Winston-Salem. NC. USA

Background: Vitronectin (VN) is a mulitfunctional extracellular matnx and
plasma protein that stimulates smooth muscle cell (SMC) migration and
prolongs the activity of thrombin, effects that could promote neointimal hy-
perplasia. The VN receptor {av;i3) also mediates SMC migration and is a
target of anti-restenasis therapy.

Method: tn order to characterize the expression of VN and avp3 after
balloon injury, we developed a rabbit model using denudation of the abdom-
inal aorta, with sacrifice at 1 day, 3 days, 1 week, 2 weeks. and 6 weeks
after injury. We further studied 3 groups of rabbits at each time point. Group
| was fed a normal diet (mean cholesterol at time of mjury: 29 + 3 and at
sacrifice: 46 + 18). Group il was fed a high cholesterol diet after injury (29
+ 3, 667 + 137), and Group Ul was jed a high cholestero! diet for 6 weeks
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prior to and atter injury {*540 & 311, 1658 + 493), The aorla was fixed and
immunohistochomistry was performed far VN and avA3.

Results: In Group 1, VN was detected as early as 1 day, with poak levels
at 3 days and lower lavels at 8 weoks. VN was primarily localizad along the
lumen at the earlier time paints (suggoesting depesition) and in the neointima
and madia at the Iater time points (suggesting synthesis). Tha time course
and distribution of wvA3 was nenily identical to VN, In Groupa Il and i, the
accumulationof VN and av/i3 was augmented and especially inthe naointima,

Conclysion: Wa conglude that VN and «vfi3 are detectad early after
talloon injury, conaistant with rotes in inimal hyperplasia, Notably, hyperc-
holestarolamia markedly accentuated the aceumulation of VN and avA3 after
balloan injury, suggeating a noval machanism By which hyparcholesterclamia
may contribute to the progresaion of atharocleroals and reatanosis.

1007-105| Human MCP-1 la Upreguinted In Restanctic
Leslons Whan Comgmd With de Navo Leslons,
In Vivo and !n Vitro Study

M.M. Rozek, R. Wajnicz, C, Chang, A.J, Nader, S.R, Kieaz. Universily of
Texas, HSC at San Antonio, USA

Wa repontad previouely the preaence of monooyte chamoattractant protein-1
(MCP-1) gana In human coronary aderies. To datermine whether MCP-1
ia involved in the reatenosia wa examined MCP-1 expression by immuno-
cytochemistry in atheregtomy apecimena and In smoath muscle cell (SMC)
gulturea derived trom de novo (N) and restenatio (R) coronary atheromas.
Tiasue was obtained from 37 patienta (28 w/de novo and 12 w/rasienotic
lasiona). MCP-1 mRNA levela ware analyzed by Northern Blota betore (0D
unita) and atter challenge with TNFw, PDQF, 1GF-1 and Angiatenain 1l (All)
from 30 min, to 88 hours (%change over unatimulated control), MCP-1 was
also measured in conditioned media by RIA,

Rasults: MCP-1 lovols ware higher In restenosta than id De novo lesions
RN (= D05, Te oRSsrviBNon wias valiod by mPNA MEP:? lorely
in SMC cultures: 138.5 + 38.6 ODU va, 270.8 + 67.3 ODU (p < 0.002), re-
apactivaly, Atter tha challenge MCP-1 mRNA lovals in N increased as tollows:
TNFo by 226.4 + 32.6% PDGF by 182.6 + 25.2%, IGF-1 by 176.2 + 21.3%
Allby 186.8 + 23,2% (all p < 0,001), In RMCP-1 tavela did not changed after
tha challenge: £3.2 + 23.1%, 13.4 1 12.9%, 16.4 4 21.4%, and 8.6 + 12.6%,
raspactively (alt NS). Analysia of MGP-1 in tha conditioned medium revealed:
N SMCc 5.5 + 2.1 ng/10° cells, R lesions 22.3 + 5.2 ng (p < 0.01). Atter the
challange: N SMGc TNF« 18.5 + 8.4 ng/10” colls, PDGF 16.6 + 5.4 ng/10?
coll, \GF-1 14.9 + 5.4 ng/10? calls and All 12.5 + 3.3 ng/10? cells (alip «
0.001). In R lesions: 26.5 + 3.2 ng/10? cells 24.6 + 4.1 ngMQ° calls, 195 +
3.2ngM0°% cells and 21.2 1 4.2 ng/ 10 cells, raspectively (NS).

Conclusions: Both, in vivo and in vitro study suggests that MCP-1 is
aignificantly greater in restenotic than in de novo atheromas. (n addition,
MCP-1 gene in do novo lesions can be upregulated with PDGF, TNFa, IGF-1
and Anglotensin 11 MCP-1 appoars to be maximally upregulated in restenctic
lesions. An important role tor the MCP-1 protein in the restenosis process is
implivd,

1007-106 | Apoptosis and Cell Proliferation Following

Porcine Angloplasty

N. Mallk, $.E. Francis, C.M. Holt, J. Gunn, L. Shepherd, C.M.H. Newman,
D.C. Cumberland, D.C. Crossman, University of Sheffield, UK

Background: Angloplasty initintes a number of responses in the vessel wall,
including cellular proliteration, which contribute to neointima formation and
restenosis. Cellular homeostasis within a tissue depends on the balance
between cell profiferation and apoptosis. The profiles of apoptosis and pro-
asation wesa thesalos, AR el it AR Na U A TRANS Ry TSRS SRS
day time period.

Methods: 42 arteries from 21 pigs, harvested at the site of maximal injury
at 1, 6, 18 hours and 3, 7, 14 and 28 days post-PTCA (n = 3 animals
per timepoint), using the uninjured arteries as controls, were examined.
Apoptosis was demonstrated by TUNEL, TEM and DNA fragmentation, and
cells traversing the cell-cycle were identified by immunostaining for PCNA.

Results: Apoptosis was not detected in control vessels nor at 28 days
post-PTCA. Apoptatic cells were identitied at early timepoints with a peak at
6h (5.1 + 0.26%; compared to uninjured artety p < 0.001) and confirmed by
characleristic DNA ladders and TEM findings. in comparison, PCNA staining
peakeq at 3 days post PTCA (7.16 + 0.29 5, compared to uninjured artery p
< 0.005). The profiies of apoptosis and cell proliferation post-PTCA differed
between traumatized and non-traumatized regions of the arterial wall. TEM
and immunostaining with cell-type specific markers revealed that the apop-
tatic cells included VSMCs, inflammatory cells and adventitial fibroblasts.

Conclusions: The profiles of apoptosis and proliferation following PTCA
are regional and cell-cpecific and attempts to modulate sither of these events
for therapeutic benefit requires recoqpition of these differences.
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1008 | Risk Factors and Markers of Coronary Artery
Disoase

Sunday, March 29, 1998, 5:00 p.m.-7:00 p.m.
Georgia World Congress Center, Wast Exhibit Hall Level
Presentation Hour: §:00 p.m.~7:00 p.m,

1008-1| Elevatad Sarum Homocysteine ls Associated With
Exttom of Coronary Artery Atherosclerosls at
utopay

A. Burke, L. Fink, A, Farb, R, Virmani, Visteran's Affairs Madical Center,
Little Rock AR, and the Armed Forcea Institute of Pathology, Washington,
DC. USA

Background: Elevation of serum homocysteine has been associated with
an increased risk of venous thrombosis, and, mare racantly, acute coronary
avents,

Methods: Hearts from 67 sudden non-coronary deaths and 152 cases ot
sudden coronary death (168 men and 61 women, mean age 80 4 11 years),
ware studied by perfusion fixation and histologio examination of coronary
arnterias, Homogysteine lavels ware performed on postmonem sera.

Reaulta; Coranary thrombi ware noted in 97/152 cases of sudden coronacy
death. By univariate analyais, thare was no correlation betwean coronary
death and serum homogysteine lavels (13.0 MA, + 9.8 for controls, 13.1
+ 8.3 ¢M/L tor sudden coronary death), or batwean cases wilth coronary
thrombi and those without (12.3 + 7.5 4 MA. for cases with thrombi, 13.6 &
9.8 ML for cases without thrombi). The maan % maximal luminal narrowing
af cases with homocysteing »20 ML was 78.6 + 21% vs. 68.6% + 31 for
those with homogysteine <20 (ML (p = 0.03). Howsaver, by multivariate
analysis, only elevated cholesterol (p = 0.04), diabetes (p = 0.05), and
ciqarette smokina (g = 0.08) showed an association with maximal coronary,
TGS, (TAEFERALA( I agd, SaK, dad (dog.

Conclusion: Homocysteine may be associated with sevarity ol coronary
atherosclarosis, but not corgnary thrombaosis or sudden death.

1008-2 | von Willebrand Factor«ependent Shear-induced
Platalat Aggregation in Acute Myocardiat Infarction

S. Goto, H. Sakai, M. Goto, S. Ono, Y. kkeda', S. Handa. Tokai University:
Isehara, Japan; 'Keio University, Tokyo, Japan

Background: Recent in vitro studies suggested the crucial role of von Wille-
brand factor (vWF) and its interaction to platelet glycoproteing on platelet
thrombus formation under the effect of blaad flow. We have tested the at-
fect of acute myocardiat infarction plasma on vWF-dependent shear-induced
platelet aggregation

Methods: vWF-dependent shear-induced aggregation of platelets ob-
tained from normal donors in the presence of plasma from either normal
donars or lifteen cases of acute myocarrial infarction was measured by an
moditied cone-plate viscometer. Antigan levels and ristocetin cofactor ac-
tivities of VWF as well as plasma indicatars of coagulation and fibrinolysis
including thrombin antithrombin 11l complex (TAT) and plasmin anti-plasmin
complex (PIC) were measured in all enrolled plasma.

Results: vWF-dependent sheat-induced aggregation of platelets was en-
hanced by the addilion of plasma from acute myocardial infarction from
32.3 + 10.5% (mean + SD) t0 49.5 + 19.8% (p < 0.01). Moreover, acute
myocardial infar¢tion plasma reduced the threshold tevel of shear stress nec-
essary 1o cause vWF-dependent platelat aggregation from 90 dynes/cm? to
72 dynes/em?, Fibrinogen-dependent aggregation occuring under iow shear
stress (12 dynes/cm?) was not influenced at all by the addition of myocar-
T nRECION, Disva. Eimanced YW--bpbenbien DSm1L agoepauoh mav
be explained by the increase levels of vWF antigen and ristocetin cofactor
activities as well as relative increase in larger multimers in acute myocardial
intarction.

Conclusion: vWF-dependent shear-induced platelet aggregation was en-
hanced in patients with acute myocardial infarction. This mechanism may be
relevant to the onset and recurrence of myocardial infarction.

1008-3 | Phenotype Characterization of Circulating

Lymphocyies in Ischemic Heart Disease

A. Mazzone, S. de Sewi, A. Mussini, L. Fossati, J. Mazzucchelli,
C. Cavalotti, §. Bossi, 0. Gritti, G. Ricevuti. Dpt of Internal Medicine &
Nephrology and Dpt of Cardiology. IRCCS Policlinico 5. Matteo Pavia, italy

Background: Lymphocytes (LYMPHO) play an important role in the formation
and evolution of coronary atherosclerotic plaques. The purpose of this study
was o assess LYMPHO receptors expression in patients (pts) with various
clinical.manifestatinas.af ischapic head Aisease as.well Astororasueactha,





