
ANNALS OF THE NEW YORK ACADEMY OF SCIENCES

Volume 902 
May 2000

ATHEROSCLEROSIS V
THE FIFTH SARATOGA 

INTERNATIONAL CONFERENCE6

Editors and Conference Chairs 
Fujio Numano and Michael A. Gimbrone, Jr.

Conference Organizers
Valentine Fuster, Michael A. Gimbrone, Jr., Yoshiya Hata, 

•Peter Libby, Chikayuki Naito, Fujio Numano, Russell Ross, 
Akio Suzuki, Akira Tanaka, Kenzo Tanaka, 

Robert W. Wissler, and Yoshio Yazaki

CONTENTS

In Memoriam: Russell Ross, Ph.D. By Fujio Numano and Michael A.
Gimbrone, Jr............................................................................................... xiii

Introductory Remarks. By FUJIO Numano........................................................ xv
Genomic Searches for Genes That Influence Atherosclerosis and Its Risk

Factors. By James E. Hibson and John Blangero . .*......................... 1
Genetic Analysis of Essential Hypertension in Japanese Populations. By 

Toshio Ogihara, Tomohiro Katsuya, and Jitsuo Higaki.... 8
Tailored Therapy to Fit Individual Profiles: Genetics and Coronary Artery 

Disease. By J.Wouter Jukema and John J.P. Kastelein....... : 17
Genetic Diversity in the Matrix Metalloproteinase Family: Effects on 

Function and Disease Progression. By Adriano M. Henney, Shu Ye, 
Baiping Zhang, Sophia JormsjO, Carl Whatling, Per Eriksson, 
and Anders Hamsten...................................................................... 27

The Extracellular Matrix Dynamically Regulates Smooth Muscle Cell 
Responsiveness to PDGF. By Elaine W. Raines, Hidenori Koyama, 
and Neil O. Carragher.................................................................. 39

"This volume is the result of a conference entitled The Fifth Saratoga International Con­
ference on Atherosclerosis held on May 18-20, 1999 in Barcelona, Spain.



Cytokines and Soluble Cell Adhesion Molecules
Possible Markers of Inflammatory Response
in Atherosclerosis

A.I. TEPLYAKOV,aE.V. PRYSCHEPOVA, N.G. KRUCHINSKY, 
AND T.I. CHEGEROVA
Research Institute for Ecopathology and Occupational Disease, Mogilev 212004, Belarus

INTRODUCTION

We hypoihesize that cell-cell communication disturbance is an-important patho­
genetic mechanism in all steps of atherogenesis. The pathogenesis.in most patholog­
ic processes may be considered from a new point of view: as the result of 
disturbances of “habitual” сеЦ-сеП communications? These “habijpal” communica­
tions are made possible by four classes of mediators (messengers): cell adhesion 
molecules, extracellular matrix, cytokines, and protooncogens.2

The main goal of our research was the comparative analysis of cytokines, soluble 
cell adhesion molecule (sCAM) secretion after blood coagulation and high shear rate 
for studying the involvement of hemostasis in pathophysiology of atherosclerosis.

4 ■
MATERIALS AND METHODS

The investigation studied 29 atherosclerotic patients. The original research tech­
nique has been developed. We based our study on the fact that thrombus generation 
and flow changes are adequate stimuli for fast cell inflammatory*response.3 The ini­
tial cytokines level [IL-la, IL-lb, IL-6, IL-8, IL-10 (Immunotech, Prague)] and sol­
uble cell adhesion molecules [sP- and sE-selectins, sICAM-1, sVCAM-1 (R&D, 
Abington Oxon, U.K.)] were established and their changes in response to coagula­
tion and fibrinolysis (incubation of blood clot 6 h at 37°C) and to standardized vis- 
cosimetric flow using rotational viscosimeter (shear rate 100 1/sec. 60 sec at 37°C, 
samples incubation 6 h) were measured.'

RESULTS

Measurement of initial cytokines concentration showed a high level of proinflam- 
matory.cytokines IL-1 (mainly IL-lb) and IL-6 (Table 1). In contrast IL-la, the 
shear stress probe, induced excess secretion of IL-lb, dramatically exceeding the ini-
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TABLE 1. Cytokines level, blood coagulation, and high shear stress in patients with 
atherosclerosis1

Cytokine 
(ng/rnl) Initial level

After shear stress 
‘“-•Iі (+ 6-h incubation)

After blood coagulation 
(+ 6-h incubation)

IL-1 a 12.90 ±6.72 62.09 ±51.63* 51.68 ± 48.54*

IL-lb 55.28 ± 14.09 680.95 ± 589.97* 133.98 ± 132.68***

IL-6 65.16 ±55.66 1610.81 ±650.78* 847.55 ± 676.21*’**

IL-8 0 60.25 ±42.75* 51.98 ± 44.46*

IL-10 0.81 ± 1.40 158.14 ±112.62* 9.72 ± 4.78*-“
ET-1 (pg/ml) 15.88 ± 15.83 35.46 ±11.49* 17.89 ± 15.16**

“Data are mean ± SD.
'Statistically significant in comparison to initial group.
"Statistically significant differences between responses to coagulation and high shear rate (r test).

TABLE 2. Concentration of sCAM in response to coagulation and high shear stress in 
patients with atherosclerosis

SCAM (ng/ml)

il

Initial level
After shear stress 
(+ 6-h incubation)

After blood coagulation 
(+ 6-h incubation)

sP-selectin 168.16 ± 127.62 589.67 ±301.50’ 118.54 ± 72.97*-**
sE-selectin 90.70 ±47.93 80.87 ±67.93* 91.85 ±63.39
sICAM-1 515.65 ± 124.49 633.22 + 105.63* 527.38 ± 137.83
sVCAM-1 1039.74 ± 528.87 1087.12 ±300.13 1263.29 ±239.91

Statistically significant differences in comparison to initial means. 
"Statistically significant differences between the both probes.

rial level and response to coagulation. A sharp increase of IL-6 in response to both 
probes was detected. However, its increase in response to shear activation exceeded 
the postcoagulation level. A similar tendency was observed for IL-10. Simultaneous­
ly', the IL-8 concentration changed in a manner similar fd IL-la with both probes.

Interestingly, ET-1 level increased in both'probes (Table 2). The initial sCAMs 
concentration was unexpectedly high in all patients with atherosclerosis. The sE-se- 
lectin level after rheologic probes was statistically different from the initial level. 
The sP-selectin level after blood coagulation probes strongly increased. In contrast, 
after rheologic probes its concentrationidecreased significantly.

To reveal interrelationships between Cytokines and sCAMs secretion we carried out 
the correlation analysis.- This demonstrated the pleiotropy and regulatory manner of 
the processes. Initial IL-lb levels were closely related to ET-1 in coagulation and shear 
activation probes (r= 0.61 and 0.69, respectively, p <0.05). Secretion of IL-la and IL- 
1 b correlated to other cytokines; IL-1 b and IL-6 were closely correlated to IL-8 in both 
probes (r = 0.83 and 0.63, N = 29, p < 0.02). The initial sICAM-1 downregulated IL- 
1b, IL-8, and IL-10 secretion after viscosimetric flow (r = -0.76, -0.74 and -0.71,/’ < 
0.01) and initial sVCAM-1 downregulated IL-la and IL-8 secretion. Therefore, their 



322 ANNALS NEW YORK ACADEMY OF SCIENCES

levels after probes were closely related (for sVCAM-1 and IL-la r = -0.44, p < 0.05 
in rheologic probe and r=-0.56, p < 0.02 in coagulation probe). Similarly, the sICAM- 
1 decreased IL-10 secretion in coagulation probe. In contrast, the close negative cor­
relation between initial sE-selectin concentrations and ET-1 in coagulation and visco- 
simetric probes was detected (r = -0.9 and r = -0.89, respectively, p < 0.001). At the 
same time, the initial sE-selectin level was downregulated by the IL-1 a (r = -0.39, p ■ 
0.05). The level of sP-selectin was positive correlated to IL-8 secretion after coagul; 
tion (r = 0.46,p < 0.02), to IL-la level after shear stress (r = 0.56,p < 0.01) and initi. 
IL-6 level (r = 0.39, p< 0.05).

CONCLUSIONS

(1) The increased levels of IL-lb, IL-6, sP- and sE-selectins, sICAJ^-1, and 
sVCAM-1, were found even without functional probes in patients with atherosclerosis. 
This serves as a _onvincing confirmation of the inflammatory nature of 
atherosclerosis.

(2) This is still hypothetical in that the pathophysiologic role of sCAM (in coun­
terbalance to cell adhesion molecules expressed on the cell surface) consists of cy­
tokine-secretion inhibition by possible blocking of the juxtacrine activating 
pathway. Therefore, obtained results suggest that the sCAM are cytokines them­
selves, because they have as their main features solubility, short-distant action, 
pleiotropy, and excessive synthesis.

(3) The VCAM-1 and ICAM-1 antagonists (monoclonal antibodies or non-anti- 
bodies origin) may be useful as antithrombotics and drugs and may be able to pre­
vent ischemia-reperfusion injury.
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