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ABSTRACT

This study aimed to investigate the effects of smoking intensity on mucociliary transport and physical activity levels,
comparing smokers and non-smokers. A total of 52 current smokers and 30 healthy non-smokers were included in the
examination. Succharin transit time (STT) in the mucociliary system, lung function, and smoking history were assessed in
all participants. Results indicated no significant difference in STT between light smokers (15 cigarettes/day) and non-
smokers, with both groups exhibiting similar mean transit times (9-11 minutes; p = 0.8). However, heavier smokers (>25
cigarettes/day) demonstrated prolonged STT compared to non-smokers. Additionally, there was no significant difference in
daily step counts between smoker and non-smoker groups (p > 0.05). Further analysis revealed that physical activity levels
(PADL), as measured by waist-worn pedometers over six days, did not significantly correlate with smoking history, pack-
year index, or years of smoking among the general smoker group (r = 0.23; p > 0.09). However, among moderate and heavy
smokers, there was a significant negative association between STT and PADL (r = 0.55; p < 0.02), indicating reduced
mucociliary function in individuals with higher smoking intensity. In conclusion, moderate and heavy smokers exhibited
impaired mucociliary function compared to light smokers and non-smokers, suggesting a detrimental effect of smoking
intensity on respiratory health. These findings underscore the importance of considering smoking habits and intensity when
assessing mucociliary transport and respiratory function.
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INTRODUCTION

In smokers comparatively, smokers have over time. According to the authors, no studies on

impaired mucociliary clearance, according to studies.
Nonsmokers are also known to have an improved
immune system when they engage in moderate physical
activity. It is not entirely clear how physical activity
affects mucociliary transport, however, and conflicting
results have been reported. While Olseni and Wollmer
[5] observed no substantial changes in mucociliary
clearance following exercise, Wolff et al.[4] found a
slight increase. Since these studies focus only on acute
(i.e. transient) responses to exercise, we don't know how
the mucociliary system adapts to daily physical activity

smokers have yet been conducted on this issue, and these
studies were conducted only in nonsmokers. Our study
examined the relationship between mucociliary transport
and PADL using healthy smokers and healthy
nonsmokers.

METHODS AND MATERIALS
Study subjects and design

Before beginning a program designed to
increase daily physical activity, 52 current smokers(Table
1) participated in an observational cross-sectional study.

Corresponding Author: Dr. Ravindra Kumar



248

Dr. Ravindra Kumar. / Acta Biomedica Scientia. 2019,;6(3):247-250

Volunteers also informed them about the project in
addition to advertisements in newspapers, buses, and
health centers. At the time of the initial interview,
participants had to smoke, have normal lung function6,
and be free of cystic fibrosis, bronchitis, immotile cilia
syndrome, trauma or surgery to the nose, as well as
chronic or recent upper airway inflammation.
Dysfunction in the bones, nervous system, or muscles can
interfere with the assessment of PADL. In spite of
whether the subject While being assessed, he or she didn't
quit or reduce smoking even though he or she intended to
in the future. As a result of smoking or for some other
reason, there was no need to administer any
pharmaceutical treatment during the assessment period.
To compare our findings with those of 30 nonsmokers
(Table 1), we screened 30 participants who did not
smoke. Both the group and the smokers had similar ages,
genders, and body mass indexes.

There were three groups of smokers, according
to the intensity of their consumption of cigarettes:
Among the 17 smokers and the 22 nonsmokers, we
evaluated light, moderate, and heavy smokers. All
participants signed the consent form after discussing the
study's objectives and procedures. Institutional Research
Ethics Committee approval was obtained (007/07).

Protocol

A participant was interviewed and asked about
their smoking history (number of cigarettes, daily
cigarette count, pack/year index) before being examined
for pulmonary function (spirometry), mucociliary transit
time (Inhalation of carbon monoxide and saccharide
transit time (COexh). Temperatures and relative humidity
were controlled during the tests. An abstinence period of
12 hours was observed, followed by assessments between
8:00 and 10:00 a.m., as instructed by The previous
evening's last cigarette is given an instruction sheet. The
PADL (number of steps/day) of each participant was
calculated by wearing a pedometer for six days.

Lung function assessment

A microcomputer connected to Spirobank-MIR
(MIR, ltaly) 3.6 was used to perform spirometry. ATR
and ERS guidelines were followed when developing the
technique. REFERENCE values were specific to Brazil's
population.

Rutland and Cole described STT as an effective
and reproducible method for measuring MCT.11,12
Subjects were seated, heads slightly extended. Under
visual control, 5 grams of sodium saccharin were
deposited 2 cm inside the right nostril. In minutes, it took
for the first taste of sweetness to be perceived after the
particle was placed in the mouth. No deep breathing,
talking, coughing, sneezing, or sniffing was permitted.
Maintaining the original position was instructed to the

participants. Swallowing only a few times per minute
should leave a sweet taste in the mouth. It was decided to
stop the test once the subjects were unable to taste
anything, then place sugars on their tongue and repeat the
procedure on another occasion for determination of their
perception of sugars. The experiment's participants were
forbidden to take any prescription medication for at least
12 hours before the experiment, including anesthesia,
analgesics, barbiturates, tranquilizers, antidepressants,
alcohol, and caffeine.

Measurements of carbon monoxide exhaust (COexh)

Using a MicroCO Meter, Micro Medical Ltd.,
Rochester, UK, we electrochemically measured the
amount of COexh produced by participants after 20
seconds of deep breathing. It was indicative of smoking
when COexh levels exceeded 6 ppm.

Assessing the level of daily physical activity (PADL)

A Digiwalker SW200 (Yamax, Japan) was used
to measure PADL levels. It is easy to use, small, and
inexpensive. It is worn along the knee. Based on a
previous studyl14, pedometers can accurately estimate an
individual's step count over time using the model used in
this study. People who are sedentary walk 5000
steps/day, those who are moderately active walk 5000
steps/day, those who are moderately active walk 5000-
7999 steps/day, moderately active individuals walk 7500-
9999 steps/day, highly active individuals walk more than
12,500 steps/day, moderately active individuals walk
10,000 steps/day, while moderately active individuals
walk 5000-7999 steps/day.

A logbook was kept by each individual for six
consecutive days (Sunday through Friday) in which they
recorded the number of steps they took every day. In
order to analyze the data, six days' steps were averaged
per day.

Statistical analysis

We used GraphicPad Prism 3.0 (GraphPad Inc.,
San Diego, USA) for our statistical analysis. We used
non-parametric statistics for each group, and results are
expressed as medians (95% confidence intervals) because
of the small number of subjects. Kruskal-Wallis tests
were used to compare the three groups of smokers
(Dunn's pos-hoc test). We used the Mann-Whitney test to
compare nonsmokers to smokers in general. The
Spearman coefficient was used to assess correlations. For
all analyses, p 0.05 was considered statistically
significant.

RESULTS

During the assessment, none of the 82 subjects
were excluded (52 smokers and 30 nonsmokers). Table 1
shows the results. COexh levels were higher in all three
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smoker groups than nonsmokers (p < 0.05). Among the
groups, the number of steps taken/day did not differ (p <
0.05). All groups were classified as somewhat active to
physically active according to the number of steps/day,
but in general, all groups had different activity levels.

A comparison of light smokers and nonsmokers

showed no significant difference in mucociliary transport
times (p = 0.8). Heavy smokers had significantly longer
STT values (13 [11-17] min and 13 [10-21] min,
respectively), compared with light smokers and
nonsmokers (p 0.02).
As smokers (r = 0.05; p = 0.78), STT had no significant
relationship with steps per day (Fig. 1). In non-smokers (r
= -042; p = 0.02), STT had a significant negative
relationship with steps per day (r = -0.55; p = 0.02). It
was not found that strong smokers are associated with
moderate smokers (r = 0.31; p = 0.15) or that heavy
smokers are associated with mild smokers (r = 0.36, p =
0.23).

It was no longer associated with STT among
smokers in general when the pack-years index, years of
smoking, and age were taken into consideration (r = 0.13;
p = 0.37). Taking steps per day and the pack-year index
(r = 0.01; p = 0.92), cigarette years (r = 0.18; p = 0.22),
and age (r = 0.03; p = 0.81), had less than significant
correlations, according to the study. Control group STT
versus steps/day had a power of 0.42, whereas a power of
0.04 was determined for STT versus steps/day in smokers
in general. Based on a power of 80% and a significance
test of 0.05, this difference could be detected.

Discussion

There is a modest but significant association
between PADL and mucociliary function in light
smokers and nonsmokers, but not in moderate to severe
smokers. According to these findings, moderate to severe
smokers exhibited impaired mucociliary clearance, while
light smokers had no impairment. It is cautionary to
interpret these results as causally related to In the absence
of correlations, mucociliary function cannot be
determined.
In upper and lower airways, mucociliary transport is a
primary defence mechanism that is affected by a variety
of factors, including stress, exercise, and toxic exposure
[15, 16]. Acutely (transiently) and chronically, MCT
changes in response to physical exercise [17-19]. During
exercise, adrenergic mediators are released into the
system, [20] which stimulates the frequency of ciliary
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