SMOKING...

AND THE CONSEQUENCES FOR HUMANS

Worldwide more than 10 billion (10.000.000.000) cigarettes are smoked
every day, and in all countries authorities warn about the health risks of
smoking (active and passive), which, according to the World Health
Organization (WHO), kill each year more than five million people.

One of the most important negative effects of smoking is definitely the
impact of the ingested cigarette smoke on the respiratory system which in
many smokers eventually leads to lung cancer.

The top layer of cells (the epithelium) of the respiratory system consists of “mucus cells” and
“ciliated cells”, the cilia of which are in continuous movement and which play a major role in the
elimination of chemicals (including those in cigarette smoke) from the respiratory tract.

Scientific studies performed more than 70 years ago already showed that cigarette smoke has an
influence on the motility (the beating) of the cilia in the respiratory tract.

The inhaled smoke decreases the frequency of the ciliary beating leading to a slower draining of the
chemicals and the particles of the inhaled smoke.

The disturbance of the ciliary beating activity has at first glance no immediate negative
consequences for the health of smokers. Yet, the decrease of the draining of harmful chemicals is a
first sign of the “domino effect” which will impact the health of long-term smokers.

It would certainly be good if this “first signal” could also been shown in class to youngsters, with the
aid of a simple experiment.

This objective has recently been achieved by a simplification of the “Ciliate Mobility Test” developed
in 1975 by Professor Dr.Graf and his research team in the Institute of Medical Hygiene at the
University of Erlangen-Nuremburg in Germany. Their research indeed revealed that some free living
“unicellular” organisms, and more specifically those of the group of “ciliated organisms” (Ciliates)
have cilia which have the same structure and composition as those of the human respiratory tract,
and that the cilia of the ciliates also have the same “ciliary beat activity”.

The Ciliate Mobility Test which they developed showed that, similarly to tests performed on cilia of
the human respiratory tract, cigarette smoke also brings about a significant decrease of the ciliary
beating activity in the test organism, as shown by a decrease of their “mobility” (= their swimming
velocity). It was even observed that after a short exposure time to cigarette smoke the ciliates
become totally “inactive”.



DEVELOPMENT OF THE
ANTI-SMOKING EDUKIT 1 CIGARETTE SMOKE

In analogy to the “Ciliate Mobility Test”, the experiment on the
effects of cigarette smoke is also performed with the protozoan
ciliate Tetrahymena. As can be seen on the microscope photo
the body of this tiny organism (only 0,05 mm in length) is
completely covered with rows of cilia which, similarly to human
ciliated cells, are in continuous movement and thanks to which
the ciliates move (swim) continuously.

Inhaled cigarette smoke”(= the smoke which first gets into the mouth during smoking) is “blown
out” via a straw in a test tube filled in part with tap water. The chemicals in the cigarette smoke
dissolve in the water and this water is then transferred into a transparent “cuvette” to which a
number of Tetrahymena cells from a stock culture are added.

The organisms in the water in the cuvette are hence continuously exposed to the dissolved cigarette
smoke chemicals.

A control test is performed in parallel, in a second cuvette with tap water(and ciliates), but without
cigarette smoke.

The motility of the ciliates in the two transparent cuvettes is observed under a dissecting
microscope, or alternatively with a magnifying glass with a high magnification (minimum 60 X).

OBSERVATIONS

In the control cuvette the ciliates move actively, whereas in the cuvette with the dissolved
cigarette smoke they rapidly (even after only a few minutes) become much less active and swim
more slowly. The organisms finally even become totally “inactive” ( no more ciliary activity).

CONCLUSIONS

The (multiple and harmful) chemical compounds of inhaled cigarette smoke (which pollute the lungs
of the smoker) have in the Tetrahymena test organisms the same negative effect on the ciliary
beating as in the ciliated cells of the human respiratory tract.

These harmful effects are shown visually in the Anti-Smoking Edukit experiment by the gradual
decrease of the ciliary activity (and the swimming) of the organisms, and ultimately even by their
total inactivity.

The negative effects of cigarette smoke on the ciliary activity of the test organisms
are, like in humans, a first signal for the “domino effect” of the harmful impact
of smoking on human health !




