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Athérosclérose

Am J Pathol 86:675-684, 1977

• Stress mécanique (HTA)

• Hypercholestérolémie

• Radicaux libres; stress oxydatif; …

• Infections (chlamydia, virus, ..)

Pathophysiologie 
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Athérosclérose  - Présentations cliniques



Athérosclérose

Formes cliniques 
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• Tests fonctionnels (fonction

endothéliale)

• Données épidémiologiques

• Etudes in vitro



Nicotine

Aigu Subaigu

Br. J. exp. Path. (I988), 69, 4I3-42I





Nicotine

Volontaires sains

Adamopoulos: Clinical and Experimental Pharmacology and Physiology (2008) 35, 458–463

Blood flow response to local heating (laser Doppler flowmeter)



25 volontaires sains exposés pendant 

1 heures à :

• Fumée de cigarette

• Fumée sans nicotine

Nicotine

Hypertension. 2008;51:1506-1511

The comparison of the vascular response to passive smoking of a real cigarette and an herbal cigarette 

reveals a more toxic effect of the tobacco smoke. 

At first glance, the main toxic difference between the 2 smokes may reside in the nicotine content of 

tobacco smoke.

Blood flow response to local heating (laser Doppler flowmeter)



Nicotine

Effet direct sur la progression 

des lésions

Stimulation des récepteurs cholinergiques de 

type nicotinique (ɲϳ.nAChR)

• Endothélium

• Cellules musculaires lisses     cytokines, 

facteurs de croissance

cellulaire et 

angiogenèse

• Macrophages 

Captation du LDL-cholesterol -> 

cellules spumeuses

Inflammation (métalloprotéinases)

Am J Physiol Heart Circ Physiol 305: H563–H574, 2013
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Nicotine and Cotinine Up-Regulate 

Vascular Endothelial Growth Factor 

Expression in Endothelial Cells 
Brian S. Conklin,*† Weidong Zhao,* 

Dian-Sheng Zhong,* and Changyi Chen

American Journal of Pathology, Vol. 

160, No. 2, February 2002



Nicotine

Our data demonstrate that nicotine induced IL-6 expression, which, in turn, enhanced 

the invasiveness of endothelial EA.hy926 cells, via activation of the p38 MAPK/AP-1 and 

ROS/STAT-3 signaling pathways.

J Cell Biochem. 2019;120:5531-5541

Cellules endotheliales

humaines incubées pendant 

4h en présence de nicotine

Activation de la migration cellulaire



Dysfonction endothéliale

• Données cliniques peu concordantes

Effet direct sur la progression des lésions

• Captation du LDL-C

• Inflammation

• Angiogenèse

Nicotine

In
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In vivo



Monoxyde de carbone

Chronic CO inhalation, at levels up to 200 ppm, did not stimulate 

arteriosclerotic plaque development

When administered concomitantly with cholesterol feeding, CO 

did not augment plaque development. 



Carbon monoxide (CO) is increasingly recognized as a 

cell-signalling molecule akin to nitric oxide (NO). CO 

has attracted particular attention as a potential 

therapeutic agent because of its reported anti-

hypertensive, anti-inflammatory and cell-protective 

effects.







Inhaled Carbon Monoxide: From Toxin to Therapy

Potentiel thérapeutique

évalué dans:

• Ischémie/reperfusion

• Transplantations d’organes

• Sepsis

• HT Pulmonaire



METHODS

In a single-blind, crossover design, 12 

healthy smokers inhaled CO at 1,200 

ppm to 1,500 ppm to simulate CO 

intake from cigarette smoking, 

inhaled air on a similar schedule and 

smoked 20 cigarettes per day, each for 

seven days.

CONCLUSIONS

The results of our study indicate that inhaled CO, delivered to healthy smokers in concentrations similar to those in 

cigarette smoke, has little or no effect on heart rate, blood pressure, catecholamine secretion or platelet activation, at 

least with exposure for several days, compared to inhalation of air. The effects of smoking on these parameters in 

healthy smokers are most likely due to other constituents of cigarette smoke.

Monoxyde de carbone

J Am Coll Cardiol 2001;38:1633–8





Circulation 2004;109:71-77

Cancer Prevention Study II 

(CPS-II) prospective mortality 

study of ฀ 1.2 million adults.





Pollution athmosphérique et mortalité



Circulation 2009:120:941-948



Volontaires sains exposés à des 

fumées de moteur diesel

Superoxide anion production by human umbilical vein endothelial 

cells (HUVECs) incubated with sera from subjects (n=5)



DPI: 

(diphenylene

iodinium) 

inhibiteur de 

la NADPH 

oxydase

Cultures cellulaires exposées à des extraits

de fumée de cigarette

Arterioscler Thromb Vasc Biol. 2004;24:1031-1036



Circ Res. 2016;119:1204-1214



Conclusion

Rôle central du stress oxydatif 

(aldéhydes/acroleine, thiol, composants organiques, 

peroxynitrites, ..) 

Rôle présumé de la nicotine dans

• l’initiation des lésions (controversé)

• La progression de l’athérome (mécanisme 

récepteur dépendant)

• La déstabilisation des lésions

Pas d’évidence d’un role délétère du CO
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