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Abstract

This study aims to determine the effect of exposure to cigarette smoke with a
biofilter of bidara leaf powder on the histology of the liver, lungs and blood viscosity
of mice. This test was carried out for 28 days by giving cigarette smoke with a
biofilter of bidara leaf powder and observing the histology of the liver, lungs and
blood viscosity. The results showed that exposure to cigarette smoke with a biofilter
of bidara leaf powder was very effective in reducing damage to the liver and lungs of
mice, and also very effective in reducing blood viscosity as in normal mice blood
viscosity. The use of Bidara leaf powder biofilter can affect the histology of the liver,
lungs and blood viscosity in mice. Bidara leaf powder biofilter can minimize the
negative impact of cigarette smoke.
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1. Introduction

Cigarettes are processed tobacco products, that are burned and will produce cigarette
smoke that contains free radicals[1]. Cigarette smoke is a mixture of smoke and particles, in
addition this smoke consists of 4000 chemical compounds mixed, including toxic substances
and some of them are cancer-causing ingredients[2]. Free radicals generated from cigarette
smoke cause thickening of the alveolar walls, widening of the alveolus lumen and
inflammation of the alveoli which is characterized by an increase in the number of leukocytes
and alveolar macrophages.[3].

Cigarette smoke contains free radicals that harm the body. Free radicals can cause
oxidative stress which is the cause of degenerative diseases[4]. So there needs to be
innovation to develop a product that can minimize the negative impacts caused by cigarette
smoke.

Several studies have shown that one of the dangers of inhaling cigarette smoke is the
accumulation of free radicals in the body, causing disease[5]. Cigarette smoke that has the
potential to cause cancer will become harmless with the addition of a biofilter. The active role
of biofilters is to change cigarette smoke which contains harmful substances and free radicals
to become harmless to health [6].
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The biofilter is a component of a closed recirculation system that causes the

neutralization of toxic substances. There are seven types of free radicals in cigarettes without
a biofilter that can be detected by LeyboldHeracus Electron Spin Resonance (ESR), namely
Hydroperoxides, CO,-, C, Peroxy, O2-, CuOx, CuGeOs. On the other hand, Biofilter consists
of natural ingredients that contain antioxidants as free radical scavengers[7].
Many studies on special filters made from natural ingredients have been shown to capture free
radicals in cigarette smoke. One of the uses of date palm seed composite membranes can
absorb free radicals in cigarette smoke with a ratio of 0.7 g of date powder to 0.3 ml of
polyetylene glycol (PEG)[8], also they stated that the composition of the mass of date palm
seeds affects the density of the biofilter, which also affects the effectiveness of free radical
absorption. Another study showed that the size of the filler in the biofilter also affects the
absorption of free radicals [9]. In addition, pomegranate leaf powder can absorb free radicals
from cigarette smoke with a composition ratio of 0.9 g with a PEG matrix of 0.3 mI[10].

Based on this description, it can be concluded that natural ingredients with certain
compositions are proven to be able to ward off free radicals. However, there has been no
research examining the effect of cigarette smoke with a biofilter made from Bidara leaf
powder on the liver, lungs and blood viscosity of mice.

Bidara leaves are a source of antioxidants that have many benefits for the human
body[11;12]. So this study was conducted for the purpose of looking at the effect of exposure
to cigarette smoke with a biofilter of bidara leaf powder on the histological picture of the
liver, lungs, and blood viscosity in mice.

2. Materials and Methods

Research on the effect of exposure to cigarette smoke with a biofilter of bidara leaf
powder on histology of the liver, lungs, and blood viscosity of mice (Mus musculus) is an
experimental study with 3 treatments and 6 replications. The treatments used were treatment
without exposure to cigarette smoke (C-), treatment with exposure to cigarette smoke without
a biofilter (C+), treatment with exposure to cigarette smoke with a biofilter of bidara leaf
powder (B). Exposure to cigarette smoke was carried out for 28 days. Exposure is carried out
for 28 days, in March 2021.

Making a biofilter is done by mixing bidara leaf powder with polyethylene glycol (PEG)
adhesive, then stirring with a spatula until homogeneous. The composite was molded with a
hose with a diameter of 0.7 mm and a height of 2 cm, and allowed to dry. After drying, the
biofilter composite was removed from the mold and baked at 105°C for 20 minutes.

In these 3 treatments, testing was carried out for 28 days with a volume of the smoke of 10 ml
per exposure and the administration of cigarette smoke for 15 exposures with an interval of 1
minute for each administration of cigarette smoke. The steps in this research are as follows:

1. Experimental animals are put into cages that have been specially designed.

2. The biofilter is inserted into the cigarette

3. Cigarettes with biofilters are inserted into the hose as a connector between the cigarette and
the suction/injection.

4. Cigarettes were burned and cigarette smoke was exposed to experimental animals for 15
times with an interval of 1 minute.

For the sampling of experimental animals to observe the histology of the liver, lungs, and
blood viscosity as follows:

1. Prepared the treated animals
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2. Experimental animals were dislocated necks to avoid contamination of chemical
compounds in the sample.

3. Blood sampling for blood viscosity testing.

4. Liver and lung removal for histological observation.

5. Histological observations of the liver and lungs.

6. Provide a score of liver and lung histology according to the assessment reference (Tables
1 and 2)[13;14].

Table 1: Reference for Assessment or Scoring of Liver Histology

Table 2: The score of the degree of lung tissue damage in mice with the parameters of the
lumen and alveolar membrane widening

1 2 3
Alveolar membrane Alveolar membrane Alveolar membrane
intact, nucleated and intact, nucleated and intact, nucleated and
complete with complete with complete with
endothelium cells endothelium cells endothelium cells
>75% 25-75% <25%
Roundlngsgazr:portlonal Make proportional size Make proportional size
-780, 0
>7506 25-75% <25%
Meeting Meeting Meeting
>75% 25-75% <25%

The chemical components contained in cigarette smoke are gases and particles [15].
Some of the gaseous compounds and particles of cigarette smoke are radicals. Although most
of these free radicals are short-lived, nitrous oxide and quinone radicals can reach the lungs
[16].

The measurement of the viscosity of the blood of mice is done by centrifuging the blood
so that the blood and serum are separated. Blood was centrifuged for 15 minutes at 3000 rpm.
After the blood and serum are separated, then measure the blood height and overall height
(blood+serum) and calculate the viscosity.

Then the data that has been collected is statistically analyzed in one way Anova to see the
effect or difference of the treatment.
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3. Result and Discussion
Effect of exposure to cigarette smoke with a biofilter of bidara leaf powder on the liver
histology of mice

Based on Figure 1 shows the C- treatment has the lowest damage compared to the
treatment with exposure to cigarette smoke. The C+ treatment had the highest score of the
degree of liver microanatomical damage. Liver damage in the treatment of exposure to
cigarette smoke with bidara leaf powder biofilter was not significantly different when
compared to the C-treatment. This shows that the bidara leaf powder biofilter is very effective
in minimizing the negative impact of cigarette smoke.

In treatment C- had the lowest score of the liver microanatomy damage degree. Treatment
C- had not been exposed to cigarette smoke, so the hepatocyte cells still had intact cell nuclei,
the cell nuclei were intact and did not divide and the hepatocyte cell walls remained strong
and did not break. Meanwhile, in the central vein, there is no inflammation and widening of
the centrifugation line. The C+ treatment had the highest degree of damage score, because it
was exposed to free radicals from cigarette smoke.

Treatment B (exposure to cigarette smoke with a biofilter of bidara leaf powder) as a
treatment also had a score degree of microanatomical damage degree to the liver of mice
which was almost the same as treatment C-.
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Figure 1: Liver microanatomical damage score.
The results of statistical analysis using ANOVA showed that there was a significant

difference in the liver histology damage of mice in the three treatments of exposure to
cigarette smoke.
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Table 3: ANOVA statistical analysis of liver histology damage data

386.254 2 193.127 25.084 .000
115.489 15 7.699
501.742 17

From the lungs, free radicals are circulated to the heart and liver[17]. Liver cell necrosis is
based on cell membrane damage[18]. Exposure to cigarette smoke can cause liver cell
necrosis[19]. One of the organs that are vulnerable is the liver, because the liver is a filter
from toxins that enter the body. The double circulation system in the liver can cause a greater
accumulation of toxins in the liver[20]. Free radicals can cause changes in the structure and
function of the liver[21].

The results of this study indicate that exposure to cigarette smoke with a biofilter of bidara
leaf powder can minimize damage to the liver.

Effect of exposure to cigarette smoke with a biofilter of bidara leaf powder on the
histological picture of mice’s lungs

Figure 2 shows that the C- treatment has the lowest score for the degree of lung
microanatomy. Treatment C+ had the highest score of lung microanatomy degree. Treatment
B had a relatively slightly higher lung microanatomy score than treatment C-.
Treatment C- (without cigarette smoke) has a lower degree score. Histological features in the
C-treatment were the alveolar membranes were intact, the alveolus lumen was completely
round and the connections between the alveoli were tight. While the highest value is the C+
treatment. Histological features in the C+ treatment were that the alveolar membrane was not

intact, the alveolus lumen was not completely round and the relationship between the alveoli
was not tight.
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Figure 2: Score of the degree of damage to the microanatomy of the lungs
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The results of statistical analysis using ANOVA (Table 4), showed that there was a significant
difference (p=0.000) in the lung histology damage of mice in the three treatments of exposure
to cigarette smoke.

Table 4: ANOVA statistical analysis of lung histology damage data

216.325

108.162 8.201E4
.020 15 .001

216.345 17

Cigarette smoke particles that enter the lungs will be phagocytosed by alveolar
macrophages. The bond formed between receptors on the surface of macrophages and
cigarette smoke particles will activate the release of inflammatory mediators. The release of
inflammatory mediators causes the migration of peripheral neutrophils and monocytes to the
alveolar and alveolar septum. Macrophages and neutrophils will produce protease enzymes
and free radicals that can cause lung tissue damage[22].

In the body, there is an alphal-antiproteinase enzyme that can prevent lung damage
through the inhibition of protease enzyme activity[23]. However, continuous exposure to
cigarette smoke can cause an imbalance between the amount of proteases and anti-proteases
in the lungs of mice. This causes damage to the extracellular matrix and damage to the
alveolar walls. The extracellular matrix of the lung, especially elastin, is the main component
that maintains the integrity of the alveolar membrane. As a result, there is damage to the
alveolar membrane that also affects the size of the alveolus lumen to not be proportionally
rounded, and the relationship between the alveoli becomes stretched.[24].

The results of exposure to cigarette smoke with a biofilter of bidara leaf powder can
minimize damage to the lung histology of mice. This shows that the bidara leaf powder
biofilter is quite effective at capturing free radicals from cigarette smoke. Bidara leaf powder
biofilter contains antioxidants and can capture free radicals of cigarette smoke and is able to
minimize the harmful content of cigarette smoke, so that the quality of cigarette smoke has a
better quality[25].

Effect of exposure to cigarette smoke with a biofilter of bidara leaf powder on the blood
viscosity of mice

Figure 3 shows that treatment B has a blood viscosity value that is close to the blood viscosity
value of treatment C-. In the treatment group C+ had the highest blood viscosity value.
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Figure 3: Diagram of mice blood viscosity
The results of statistical analysis using ANOVA (Table 5), showed that there was a
significant difference (p=0.000) in the blood viscosity of mice in the three treatments of
exposure to cigarette smoke.

Table 5: ANOVA statistical analysis of blood viscosity data

204.003 3.372E3 .000
454 15 .030

204.456 17

Free radicals will cause a decrease in the oxygen transported, to cover the lack of oxygen,
increase hemoglobin and the hematocrit, thus affecting blood circulation[16]. Increased levels
of albumin, hemoglobin, and hematocrit from normal levels in this study need to be watched
out for, because if they are too high it can cause the blood to become thick which can
eventually result in impaired blood circulation. Increased levels of circulating plasma
components indicate an increase in blood viscosity[26]. An increase in blood viscosity will
reduce the speed of blood flow and interfere with oxygen delivery to tissues[27]. And if this
happens it will cause diseases.

The results showed that exposure to cigarette smoke with a biofilter of bidara leaf powder
did not have an impact on increasing blood viscosity (C+ treatment),

Biofilters from plants contain antioxidants and have the ability to capture free radicals

from cigarette smoke and are able to minimize the harmful content of cigarette smoke, so it
doesn't have a bad impact on health [28].
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4. Conclusion

The use of Bidara leaf powder biofilter can affect the histology of the liver, lungs, and blood
viscosity in mice. Bidara leaf powder biofilter can minimize the negative impact of cigarette
smoke.
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