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THE PULMONARY MICROCIRCULATIONTHE PULMONARY MICROCIRCULATION
CAPILLARY BEDCAPILLARY BED

MacNee et al NEJM 1989



NEUTROPHIL DEFORMABILITY (STIFFNESS):NEUTROPHIL DEFORMABILITY (STIFFNESS):
THE EFFECTS OF CIGARETTE SMOKINGTHE EFFECTS OF CIGARETTE SMOKING

Drost et al AJRCCM 1993;148:1277
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Circulating cytokines in healthy smokers 

Van Eeden et al PATS2005 ;2:61
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Interleukin Interleukin –– 6 causes neutrophil  release from the bone marrow6 causes neutrophil  release from the bone marrow
changes in deformability and increases sequestration in the lungchanges in deformability and increases sequestration in the lungs s 

SUWA ET AL AJRCCM 2001;163:970
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Leukocyte count, smoking, and lung function

Chan Yeung et al. Am J Med 1984;76:31
Chan-Yeung et al Thorax 1998:43;462



Relation of FEV1 and peripheral blood leukocyte count to 
total mortality: The normative aging study

• 1,956 men  (aged 21-81)in Boston Mass 1961-69

Cox proportional hazards model of factors predicting mortality

Variable                         Hazard                       95% CI
ratio

Age                                                 1.84        1.51-2.23
FEV1 0.60             0.45-0.80
WBC                                               1.12          1.02-1.20
Smoking status                               1.40               0.99-1.97
Total cholesterol                             1.03              1.00-1.06
Systolic BP                                      1.09           0.99-1.21

Weiss et al Am J Epidemiol 1995;142:493



Modification of surface antigens in blood CD8+ 

T-lymphocytes in COPD: effects of smoking

Koch et al. ERJ 2007;29:42



The interactions between cigarette smoking and 
reduced lung function on systemic inflammation

Gan et al. Chest 2005;127:558
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6000 Different molecules
100,000,000,000,000,000 oxidant molecules per puff



Rahman et al, Am J Respir Crit Care Med 1996:154;10 55
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Morrow et al. NEJM 1995;332 : 1198

Levels of Free and Esterified F2-Isoprostanes in Plasma from 
Smokers and Nonsmokers. 



Tsuchiya, M. et al. Circulation 2002;105:1155-1157

Plasma concentrations mean{+/-}standard deviation) of nitrate and nitrite, ascorbic acid, cysteine, 
methionine, and uric acid in smokers 5 minutes after smoking a single cigarette compared with those 

who smoked a sham cigarette



Proposed mechanisms of lung inflammation-induced
vascular disease. 

Van Eeden et al PATS2005 ;2:61

oxidants
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Endothelial dysfunction and Endothelial dysfunction and atherothrombosisatherothrombosis
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Otsuka et al, JAMA 2001;286:436

Changes  in Coronary Blood Flow 
Following 30 minute Exposure to ETS
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Upregulation of the CD40/CD40 ligand and platelet-
monocyte aggregation in cigarette smokers

Harding et al. Circulation 2004;109:1926



Cigarette smoking is associated with an acute 
impairment of microvascular function in humans

Ijzerman et al. Clin Sci 2003;104:247
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Vascular abnormalities in asymptomatic, healthy young  adult 
smokers without other major cardiovascular risk factors:  The 

Bogalusa Heart Study

Li et al Am J Hypertens 2005;18:319



Dysfunctional endothelial nitric oxide biosynthesis  and fibrinolytic activity in 

healthy smokers with impaired endothelium-dependent  vasodilatation

Barua et al. Circulation 2001;104:1905

0

1000

2000

3000

4000

5000

N
O

 C
on

cn
(n

m
ol

/l)

Non-smoker             Smoker

*

0

2

4

6

B
as

al
tP

A
(n

g/
m

l)

Non-smoker             Smoker

*

8

Barua et al. Circulation 2002;106:905



Reactive oxygen species are involved in smoking-ind uced dysfunction of nitric 
oxide biosynthesis and upregulation of endothelial n itric oxide synthase

Barua et al. Circulation 2003;107:2342
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Implications of increased arterial 
stiffness

systole diastole
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Augmentation index (AIx) = AP as a percentage of PP

AIx is associated with cardiovascular risk 1

AIx and AP are independent risk markers for prematu re CHD2

1Nurnberger J et al. J Hypertens 2002, 2Weber T et al. Circulation 2004
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Increased cardiovascular risk factors in Increased cardiovascular risk factors in 
COPDCOPD
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Sir Walter Raleigh’s servant throws a bucket of water over his master thinking 
he is on fire.  By kind permission of the Wellcome Institute. 


