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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 methods flow-mediated dilatation (FMD) and peak blood flow (PBF) in

nonsmoker passive smoker and smoker population. We investigated 32 normotensive, normocholesterolemic male subjects
without clinical evidence of diabetes mellitus and CAD, mean age (34+9), of them -12 age-matched nonsmoker subjects, 6
passive smokers, and 14 active smokers. Our investigation revealed high positive correlation between FMD and PBF, especially
in nonsmokers and passive smokers. FMD and PBF were significantly lower 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. Both FMD and PBF have shown similar degrees of impairment in passive smokers and smokers.
Therefore, we suppose that both methods may be used for non-invasive assessment of endothelial dysfunction in clinical

studies.
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cardiovascular events. Several mechanisms might

account for the smoking-induced alterations in
endothelial function. Cigarette smoke contains a large
number of oxidants, that cause oxidative stress of
endothelial cells [8,9]. Smoking is associated with a direct
toxic effect on human endothelial cells [3,6], reduces
endothelial prostacyclin production [11] and increases
leukocyte adhesion to endothelial cells [1]. Alternatively,
smoking increases endothelial angiotensin |l production,
which reduces nitric oxide activity that might contribute to
endothelial dysfunction in smokers [4]. Increased platelet
aggregation [3] and serum fibrinogen [7], as well as
decreased serum plasminogen levels [12] known to occur
in smokers, might also impair endothelial function in
smokers. It has been shown, that environmental tobacco
smoke causes arterial damage in passive smokers that
might be related to enhanced degradation of nitric oxide
secondary to the formation of oxygen-derived free
radicals [10].

Smoking is one of the most important risk factors for

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
effective measurements of endothelial dysfunction [2]. The
extent of increase in peak blood flow (PBF) in response to
transient arterial ischemia has been reported as a
measure of resistance vessel endothelial function and has
shown better repeatability and reproducibility [5].

The aim of our study was evaluation of endothelial
function using two aforementioned noninvasive methods in
nonsmoker passive smoker and smoker population.

METHODS

We investigated 32 normotensive, normocholesterolemic
male subjects without clinical evidence of diabetes mellitus
and CAD, mean age (3419), of them -12 age-matched
subjects with no exposure to active or passive smoking (I
group), 6 nonsmoking passive smokers (exposure to
environmental tobacco smoke for > 1 hour per day for >
2 years) (Il group), 14 active smokers (>1 packs per day
for > 2 years) (lll group). The diameter of the brachial
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artery was measured from 2D ultrasound images. The
brachial artery was scanned in longitudinal section. Three
cardiac cycles were analyzed for each scan, and
measurements were averaged. After the baseline
measurements, a pneumatic tourniquet was inflated below
the elbow to at least 50 mmHg above the systolic
pressure; forearm cuff occlusion was maintained for 4.5
minutes and the diameter of the artery was measured at
1 minute after cuff deflation. Endothelium-dependent
peripheral FMD was expressed as the percent change of
brachial artery diameter 1 minute after forearm occlusion
release, with baseline resting diameter used as a
reference. PBF (in milliliters per minute) in the early
postischemic period was calculated as the blood flow
velocity-time integral multiplied by the diastolic vessel
cross-sectional area.

RESULTS

Our investigation revealed high positive correlation
between FMD and PBF, especially in nonsmokers and
passive smokers (r=0,74 and r=0,69 respectively). In
smokers correlation coefficient was lower (r=0,37) than in
| and Il groups, but the difference was not significant using
comparison method of correlation coefficients.

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 passive smokers  (FMD=3,8
%=x2,7 %) compared to nonsmokers (p=0,03) and did not
significantly differ from endothelial function of smokers

(p=0,33) (Fig 1).

There was no significant difference in PBF between
smokers and passive smokers group (70212234 ml/min
and 7671226 ml/min respectively, p=0,57), although
endothelial dysfunction was clearly detected in both
groups compared with nonsmoking group (11211366
ml/min), (p = 0.0017 and p=0,047 for both comparisons
respectively) (Fig T).
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DISCUSSION

FMD is considered to be 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 endothelial nitric
oxide. PBF is not considered to be a specific marker of
endothelial function, because PBF is fully determined by
the extent of arteriolar dilation in ischemic area and just
partially depends upon endothelium and nitric oxide.

nonsmokers passive smokers

However, extent of vasodilatation during shear stress is
smokers

principally determined by peripheral arteriolar dilation
and FMD is phenomenon secondary to PBF. Our results of
positive correlation between FMD and PBF fully
correspond to this suggestion.

Our results come in agreement to previous studies that
endothelial dysfunction is significantly impaired in passive
smokers as well as in smokers. It should be noticed that
extent of endothelial dysfunction did not differ
significantly in both groups, that might has to be taken into
consideration while conducting preventive measures in
aforementioned population groups.

nonsmokers passive smokers
smokers

Both FMD and PBF have shown similar degrees of
impairment in passive smokers and smokers. Therefore, we
suppose that PBF is not a less specific quantifier of

Fig.1 Influence of passive and active smoking on FMD endothelial function than FMD, and both methods my be

and PBF used for non-invasive assessment of endothelial
dysfunction in clinical studies.
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OueHKa HI0TETHAIBbHON PYHKIIUM Yy TACCUBHBIX M AKTHBHBIX KYPHJIbIINKOB

L'asne Cumonus, Mupuam Kymamenaose, Upuna Anoponuxaweunu, Kapro Mamumauweunu,
Maxka Mup3zuawesunu

Kadenpa BayTpenneit Mmenuuunusl #1 TOMIHMCCKOTO TOCyIapCTBEHHOTO MEIMIIMHCKOTO YHUBEpCUTETa, [ py3ust

PE3IOME

KypeHne Bbl3blBaeT HapylleHWe 3HAO0TeNnuanbHOW (YHKUMW He TOMbKO Y aKTMBHBIX, HO M Y MacCWBHbIX KypunbluukoB. Llenbio
nccnefoBaHvs SIBMSAMOCh U3yYeHWe JHAOTenuanbHOM (yHKUMWM HEUHBA3MBHBIMW MeTOoJaMu C MOMOLLbI ynbTpacoHorpaduu -
obycnosneHHas kposoTokom avnataumsa (OKA) n nukosbi kpoBoTok (MK)) B HeKypsien n kypswen nonynaumsax. ObcnegosaHo
32 nMU MyX4UH C HOPMarbHbIMW MoOKa3aTensMu apTepuanbHOro AaBIIEHWS] U COAEPXaHUs XOonecTepuHa B KpoBW: U3 Hux 14 -
aKTVBHble KypunbLLUMkK, 6 - naccuBHble, 12 Hekypswme. Cpean obcnefoBaHHbIX OTCYCTBOBANWU KIMMHUYECKUE NPU3HAKWN CepaeyHo-
cocyancTeix 3aboneBaHunin n caxapHoro AvabeTa. YcTaHoBreHa oT4yeTnMBas MonoxuTenbHas koppensuua mexagy OKO un TK,
0COBEHHO Y HeKypsWMX M naccusHbix KypunblivkoB. OKO u MT okasanucb 3HAYUTENbHO HUXKE Yy KypALMX B CPaBHEHUM C
HeKypALwMMU. SHAoTennanbHas yHKUMSA Bbina 3HauMTeNbHO HapyLleHa y NaCCUBHbBIX KYPUIIBLLUMKOB MO CPABHEHWIO C HEKYPALLMMM
1 He4OCTOBEPHO OTNMyanacb OT 3HAoTenuanbHon yHkumi KypunblimkoB. Kak OKI, Tak u [K 6binv B paBHOM Mepe HapyLleHbl
KaK y aKTVUBHbIX, Tak M Yy NaCcCUBHbIX KypunbLUmMKoB. [Tonaraem, 4to oba Metofa MoryT ObITb UCNOMb30BaHbI Kak HEVHBa3NBHbIEe A4S
OLIeHKM aHA0TeNnanbHom yHKUMN B KIIMHUYECKOW NpaKTuKe.

KnoueBsle cyioBa: sHAOTENIMAJIEHAS QYHKIMSI, OOYCJIOBJIEHHAS KPOBOTOKOM IOMIATALMS, IMKOBEIA
KPOBOTOK, HAaCCHMBHOE KYPEHME
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