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ABSTRACT

PURPOSE: To describe a new model to passive smoking for rodents.

METHODS: Twenty rats were distributed into two study groups (N=10): control group (CG), that was not exposed to tobacco smoke
and used as normal standard for biochemical and histological analysis; Experimental Group (EG), that Animals were exposed to the
passive smoking; Euthanasia was performed after 14 days of exposure. The serum level of nicotine and histological analysis were
performed.

RESULTS: There was a statistical difference on the nicotine serum levels between Experimental and Control group, with level of 286
+23 nanograma/mL in the EG and undetectable on CG (p<0.01). The histological study suggested the model efficacy producing alveolar
destruction and emphysema in the EG compared with the insignificant lesions in the CG's lung.

CONCLUSION: The model of exposure to environmental tobacco smoke for rodents induced easily the changes related to secondhand
smoke.
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Introduction

Smoking is the most important preventable risk factor of
many diseases, including coronary diseases, chronic obstructive
pulmonary disease and lung cancer. Therefore, nonsmokers are
also exposed for these malignant effects of tobacco by exposure to
environmental tobacco smoke (ETS). The evidence of this link has
appeared since 1986, however, it remains actual until the present
day'?.

There is high evidence that exposure to ETS reduces
exercise capability is one of the landmarks of acute compromises
to the coronary circulation'?. This commitment stems of an
increases aggregation of blood platelet, an important step in the
genesis of atherosclerosis. Others maleficent effects of passive
smoke are the exposure to carcinogenic agents (ex: benzopyrene),
increased production of reactive oxygen species (ROS) and
necrosis of tissues®*.

Animal models are used as an intermediate step between
laboratory studies and trial in humans®. Although, there is a
limited number of published studies in experimental models of
cigarette smoke intoxication and there is not a standard model of
this purpose®. The differences between models are the inaccurate
way to measure the concentration of cigarette smoke, the use of
different types of inhalation chambers and the high cost of the
models described. The main of this study is to purpose a new model

of passive smoking for rodents with low cost and easy confection’.

Methods

This project was approved by the Ethics Committee
in the Use of Animals of the State University of Para (UEPA),
protocol 22/12. Twenty male Wistar rats (Rattus norvegicus)
were used, weighing between 210 - 250 grams, provided from the
Animal Colony of the Experimental Surgery Laboratory of UEPA,
kept in a controlled environment, with food and water ad libitum.
The animals were randomized distributed into two groups, with 10
animals each:

-Control Group (CG): The animals were used as normal
standard for biochemical and histological analysis;

-Experimental Group (EG): Animals were exposed to

passive smoking.

Design of the model

This new model is made of six components®: air

compressor (Vigor-Ar® 110 volts), conduction pipe, cylindrical
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inhalation chambers (radius: 9 cm; length: 16 cm; cover with
holes), cigarette, compartment of ash storage and a wooden
support (Figure 1).

The conduction pipe is first connected to the air
compressor that makes a constant flow of air in the filter of
cigarette that is positioned inside the chamber inhalation protected

for a compartment of ash storage.

Conduction Pipe

Inhalation chambers /

(cover with holes) \

Cigarette

Air Compressor

!
7

Compartment
of ash storage

FIGURE 1 - Front view of the dispositive, showing the cover
with holes and the cigarette linked.

For the simulate a model of passive smoke the animals
are first placed inside the chamber, in the next step the cigarette
is lighten, connected in the distal portion of the connection pipe
and protected for a compartment of ash storage to prevent burn in
animals’ skin and to avoid asphyxia were made holes in the cover
of the chamber to leac the part of the smoke produced (Figure 2).
Each cigarette produces, nearly, 10-15 min of smoke. After that,
the procedure is repeated and the all the animals received two

cigarettes per day.

FIGURE 2 - Equipment used to exposure the rats for passive

smoke.
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Tobacco smoke exposure

The passive smoking was realized by placing the animals
one by one in the simulator of smoke inhalation always at the same
time of the day (15h) being held burning two cigarettes per day
per animal for 14 days. The animals were kept in individual cages
throughout the remainder of the study.

Biochemical and morphological study

On the 15" day of experiment was realized the animals’
euthanasia, and was collect the lung of the animal and 5 ml of
blood to measure the plasma levels of nicotine. The organs
collected were stored in 10% buffered formaldehyde and used for
histopathological analysis by means of hematoxylin and eosin.

It was analyzed in the lung’ the presence of parenchymal
infiltration, fibrosis, necrosis, vascular congestion, thrombosis,
inflammatory infiltrate and emphysematous changes were
analyzed by a semi-quantitative scale: 0 - absent, 1 - mild, 2 -

moderate, 3 — severe.

Statistical analysis

T student test was used to compare the biochemical results
and the Mann-Whitney U test to compare the histopathological
results. Was adopted a significance level of 5% to reject the null
hypothesis.

Results

During the procedure no animal died or had lung
infection. The mean serum levels of nicotine of the group CG were
undetectable by the test but the levels of group GE were 286 £23
nanograma/mL, there was a statistical difference (p<0.01).

The Table 1 shows the data from all histopathological
examinations, all criteria analyzed have statistical difference
between the groups (p<0.01). The criteria most frequently found
in the experimental group were parenchymal infiltration, vascular
congestion and score of inflammatory cells; characteristics of acute

inflammation. The Figure 3 shows a comparison of the groups.

TABLE 1 - Histopathological examination data
according the group.
Histopathological Control Experimental p value*
group group
Parenchymal 0.70£0.67  2.30+0.48 0.0004
infiltration
Fibrosis 0.00 +0.00 0.60 +0.51 0.0233
Necrosis 0.00 +0.00 1.80 £0.63 <0.0001
Vascular congestion 0.60 +0.69 2.50+0.70 0.0006
Thrombosis 0.00 +0.00 0.90 £0.56 0.0025
Inflammatory cells 0.80 +0.78 2.80 +£0.42 0.0003
Emphysematous 0.00£0.00  1.40=0.51 0.0002
changes

Source: Protocol search
*Comparison between control and experimental group (Mann-Whitney U test)

FIGURE 3 - Lung histopathological aspect of control group (right) with
low parenchymal infiltration and absence of necrosis and thrombosis.
The experimental group (left) presents high inflammatory cells and
emphysematous changes (HE x10).

Discussion

Smoking is a serious public health problem
worldwide. Many disecases are triggered by tobacco exposure,
like cardiovascular and lung disorders with a natural history
characterized by progressive and destructive lesions'®!,
Unfortunately, nonsmokers are also submitted for these effects by
exposure to ETS, with a great amount of toxic products that are
harmful for different tissues in the organism!>!3,

Animal models are used as an intermediate step between
laboratory studies and trials in human. There are different
experimental models of exposure to ETS that uses different
apparatus and varied methods of biochemical and histopathological

analysis to authenticate the method>*.
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The beginning of studies about experimental models of
smoke really started in 1965, with the creation of Hamburg Smoking
Machine, that is an automatic smoking machine for simultaneous
smoking of 15 cigarettes at a time by vacuum cigarette holders
producing puffs of smoke inside of an inhalation chamber'*. After
this event, many others machines were designed, using complex
and automatic systems that needs of more vigilance in the use
and difficulty in handling, with the capacity of 30 automatically
operated vacuum cigarette holders that permit a puff of 35 ml in
volume (Hamburg II smoking machine)'?.

This study suggests a new method of experimental
exposure to ETS using easy materials that includes a simple
aquarium pump (air compressor), catheters of saline infusion
(conduction pipe) and a recipient for food storage (inhalation
chambers). All these materials are very inexpensive and accessible
in anywhere in the world, from the smaller to bigger centers of
research.

The nicotine in cigarette smoke is inhaled and
metabolized in the liver, producing cotinine, which is detectable
in plasma Nicotine is a great harmful component in the cigarette,
with destructive and malignant consequences’'®. The results show
the significant difference in serum levels of Nicotine between
the experimental and control group that prove the validity of the
method of inhalation. Data from all histopathological examinations
are presented in Table 1. Experimental Group (exposed to tobacco
smoke) differed from Control Group in all the histopathological
parameters. The alveolar destruction and emphysema revels the
efficacy of the experimental model to produce lung injury by acute
exposure to tobacco smoke®.

The individual inhalation chambers used in this study
has a cylindrical shape to promote a homogeneous manner to
smoke exposure, with a cover with holes to simulate an exposure
on indoor places (like nightclubs and pubs) without asphyxia of
the animals. Other studies have described chambers with the rats
housed inside the chamber as a group during the inhalation. The
bias of this manner of exposure can be understood by the behavior
of the rats with the tendency to form groups, so not all of them
received the same amount of smoke’!".

Different studies shown another problem that is products
derived from tobacco are deposited on animal's skin. When
animals lick themselves they ingest these cigarette components
which modify the exposure information. Because of that, this
the authors designed a “compartment of ash storage”, that allows
the smoke escape but do not permit the passage of the cigarette
components®!”.

The disadvantages of the system was a need to be
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performed in a airy place and researchers must use masks to
minimize the passive smoke, furthermore, there is no way to
standardize the amount of smoke breathed by the animals may not
occur homogenization of the groups, depending on the weight of
the animals, suger that to avoid this bias are used animals weighing

approx.

Conclusion

The model of exposure to environmental tobacco smoke
for rodents induced easily the changes related to secondhand
smoke. Moreover, it presents low cost and easy preparation,

allowing its development in any laboratory.
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