
saqarTvelos   mecnierebaTa   erovnuli   akademiis   moambe ,   t. 2,    #4,   2008
BULLETIN  OF  THE  GEORGIAN  NATIONAL  ACADEMY  OF  SCIENCES,  vol. 2, no. 4,  2008

 

© 2008  Bull. Georg. Natl. Acad. Sci.

Medical Sciences

Influence of Smoking on Endothelial Function

Irina Andronikashvili, Gaiane Simonia, Mariam Kutateladze

Department of Internal Medicine, Tbilisi State Medical University

(Presented by Academy Member V. Okujava)

ABSTRACT. Smoking impairs endothelial function in passive smokers as well as in active smokers. The aim
of our study was evaluation of endothelial function using noninvasive ultrasonography (flow-mediated dilata-
tion (FMD) in nonsmoker, passive smoker and smoker population. We investigated 32 normotensive,
normocholesterolemic male subjects without clinical evidence of diabetes mellitus and coronary artery disease
CAD, mean age (34+9), of them –12 age-matched nonsmoker subjects, 6 passive smokers, and 14 active smok-
ers.

Our investigation revealed significantly lower FMD in smokers than in nonsmokers. Endothelial function
was significantly impaired in passive smokers compared to nonsmokers and did not significantly differ from
endothelial function of smokers.  © 2008 Bull. Georg. Natl. Acad. Sci.
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Smoking is one of the most important risk factors
for cardiovascular events. Several mechanisms might
account for the smoking-induced alterations in endothe-
lial function. Cigarette smoke contains a large number
of oxidants that cause oxidative stress of  endothelial
cells [1,2]. Smoking is associated with a direct toxic
effect on human endothelial cells [3,4], reduces endot-
helial prostacyclin production [5] and increases leuko-
cyte adhesion to endothelial cells [6]. Alternatively,
smoking increases endothelial angiotensin II produc-
tion, which reduces nitric oxide activity that might con-
tribute to endothelial dysfunction in smokers [7]. In-
creased platelet aggregation [8] and serum fibrinogen
[9], as well as decreased serum plasminogen levels [10],
known to occur in smokers, might also impair endothe-
lial function in smokers. It has been shown that envi-
ronmental tobacco smoke causes arterial damage in
passive smokers  that might be related to enhanced deg-
radation of nitric oxide secondary to the formation of
oxygen-derived free radicals [11].

Brachial artery ultrasonography is a reliable non-

invasive marker of endothelial function, which allows
repetitive dynamic assessment of both arterial diameter
and velocity (2). Flow mediated dilation (FMD) of the
brachial artery in response to occlusion is proven to be
one of the effective measurements of endothelial dys-
function [12].

The aim of our study was evaluation of endothelial
function using the aforementioned noninvasive method
in nonsmoker,  passive smoker and smoker population.

Methods. We investigated 32 normotensive,
normocholesterolemic male subjects without clinical evi-
dence of diabetes mellitus and CAD, mean age (34+9), of
them –12 age-matched subjects with no exposure to ac-
tive or passive smoking (group I), 6 nonsmoking passive
smokers (exposure to environmental tobacco smoke for >
1 hour per day for > 2 years) (group II), 14 active smok-
ers (>1 packs per day for > 2 years) (group III). Patients
with borderline hypertension (SBP>/=, DBP>/=) were
included in the study. The diameter of the brachial artery
was measured from 2D ultrasound images. The brachial
artery was scanned in longitudinal section. Three cardiac
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cycles were analyzed for each scan, and measurements
were averaged. After the baseline measurements, a pneu-
matic tourniquet was inflated below the elbow to at least
50 mm Hg above the systolic pressure; forearm cuff oc-
clusion was maintained for 4.5 minutes and  the diameter
of the artery was measured at 1 minute after cuff defla-
tion. Endothelium-dependent peripheral  FMD was ex-
pressed as the percent change of brachial artery diameter
1 minute after forearm occlusion release, with baseline
resting diameter used as a reference.

Results. FMD was significantly lower in smokers
(2.7% +/- 2.1%), than in nonsmokers (7.4% +/- 3.2%)
(p = 0.0002). Endothelial function was impaired in pas-
sive smokers (FMD=3.8 % +/-2.7 %) compared to non-
smokers (p=0.03) and did not significantly differ from
endothelial function of smokers (p=0.33) (Fig.).

Discussion. FMD is considered to be a sensitive
marker for endothelial dysfunction, as it has been shown
to be mediated mainly by nitric oxide. Increase of blood
flow velocity during reactive hyperemia induces increase
of wall shear  stress with subsequent local

hyperproduction of endothelial nitric oxide.
Our results are in agreement with previous studies

that endothelial dysfunction is significantly impaired in
passive smokers as well as in smokers. It should be
noted that the extent of endothelial dysfunction did not
differ significantly in both groups, which perhaps must
be taken into consideration while conducting preven-
tive measures in aforementioned population groups.

Fig. Influence of passive and active smoking on FMD
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mowevis gavlena endoTelur funqciaze
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moweva iwvevs endoTeluri funqciis darRvevas ara mxolod aqtiur, aramed pasiur mwevelebSic.
avtorTa kvlevis mizans warmoadgenda endoTeluri funqciis Seswavla arainvaziuri meTodis
_ultrasonografiis gamoyenebiT [nakadiT ganpirobebuli dilatacia (ngd) mwevel da aramwevel
populaciaSi]. gamokvleul iqna 32 kaci normaluri sisxlis wnevisa da sisxlSi qolesterinis
normaluri maCveneblebiT. aqedan 14 iyo aqtiuri, 6 pasiuri mweveli, xolo 12 ar iyo mweveli.
gamokvleul pirebs ar aReniSnebodaT gulsisxlZarRvTa daavadebebisa da diabetis klinikuri
niSnebi. mwevelebSi aramwevelebTan SedarebiT ngd maCveneblebi iyo mniSvnelovnad dabali. pasiur
mwevelebSi aramwevelebTan SedarebiT endoTeluri funqcia iyo mniSvnelovnad darRveuli da
arasarwmunod gansxvavdeboda mwevelebis endoTeluri funqciisagan.



Influence of Smoking on Endothelial Function 139

Bull. Georg. Natl. Acad. Sci., vol. 2, no. 4, 2008

REFERENCES

1. J.D. Morrow, B. Frei, A.W. Longmire et al. (1995), N. Engl. J. Med., 332:1198–1203.
2. T. Murohara, K. Kugiyama, M. Ohgushi et al. (1994), Am. J. Physiology,  266:H874–H880.
3. J.W. Davis, L. Shelton, D.A. Eigenberg et al. (1985), Clin. Pharmacol. Ther., 37:529–533.
4. K. Kugiyama, H. Yasue, M. Ohgushi et al. (1996), J. Am. Coll. Cardiol., 28:1161–1167.
5. J.H. Reinders, H.J. Brinkman et al. (1986), Arteriosclerosis., 6:15–23.
6. M.R. Adams, W. Jessup, D.S. Celermajer (1997), J. Am. Coll. Cardiol., 29:491–497.
7. G.H. Gibbons (1997), Am. J. Cardiology, 79:3–8.
8. J.W. Davis, L. Shelton, D.A. Eigenberg et al. (1994), Clin. Pharmacol. Ther., 37:529–533.
9. T.W. Meade, M.V. Vickers, S.G. Thompson et al. (1986), BMJ. 290:428–432.
10. L. Wilhelmsen, K. Svardsudd, K. Korsan-Bengtsen et al. (1994), N. Engl. J. Med., 311:501–505.
11. O.T. Raitakari, M.R. Adams, R.J. McCredie et al. (1999), Annals of Internal Medicine, 130, 7: 580-586.
12. D.S. Celermajer, K.E.Sorensen, V.M. Gooch, et al. (1992), Lancet,  340:1111–5.

Received September, 2008




