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Abstract: Introduction: The level of cigarette consumption in Indonesia is very high and causes the magnitude of the danger that may
result in respiratory and cancer risk. This study aims to determine the effectiveness of curcumin in improving nasal mucosa of Wistar
mice as a result of exposure to cigarette smoke. Materials and methods: The study was conducted from March to August 2015. The study
was conducted in animal experiments laboratory and research unit of the Medical Faculty of Hasanuddin University. The study sample
of 15 Wistar mice were divided into three groups: the provision of cigarette smoke, the group with the provision of smoke and curcumin
200mg, the group with the provision of smoke and curcumin 400mg. Results: Results of the study group I showed that the changes in
the nasal mucosa of Wistar mice in the form of inflammation, erosion, epithelial disarrangement and epithelial metaplasia. Group 11
and group 111 showed a significant difference in the degree of inflammation in group (p <0.01). There are significant differences in the
incidence of erosion and epithelial disarrangement according to group (p <0.05). Disarrangement of epithelial incidence was
significantly higher in the control group compared to the group of curcumin. There are significant differences in the incidence of
epithelial metaplasia according to group (p <0.05). Conclusion: The exposure to cigarette smoke causes changes in the nasal mucosa of
Wistar mice, administration of curcumin as protection can reduce inflammation, epithelial erosion, epithelial disarrangement and

epithelial metaplasia.
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1. Introduction

Cigarette smoke is a cause of morbidity and premature
mortality of the most important in the world's population
could have been prevented. Early mortality is estimated at
4.8 million people every year around the world as reported
in 2000 with 2.4 million of them in developing countries and
the rest happens in the developed countries.’™ ?! This figure
increased to 5.4 million deaths annually in 2006. World
health organization (WHO) estimates that the figure is likely
to continue rising and will reach 10 million of deaths per
year by 2030."*) From the results of research data shows that
the behavior of smoking may reduce the life expectancy of
up to 8.8 million years.”) In Indonesia, according to the
agency reports of demographic data from the University of
Indonesia, the number of smokers reaches 57 million of
people.”! Tt is estimated that more than half of them will die
from illnesses caused in the long term, with the average of
427.498 deaths per year."!

Based on WHO data, most types of cigarettes consumed in
Indonesia are clove cigarettes. It is containing approximately
a quarter section and the remainder added special flavor that
characterizes each of the cigarette brand. The results of the
Global Youth Tobacco Survey (2000) reported that
approximately there is 88% of smokers in Indonesia are
more like the type of cigarette and 12% which types of white
cigarettes. The levels of tar and nicotine in cigarettes are
much higher than that of white cigarettes (cigarettes without
clove). In general, clove cigarettes sold in Indonesia contain
from 1.9 to 2.76 mg nicotine and 34-65 mg of tar per

cigarette, while the white cigarettes containing from 0.05 to
14 and 0.5 mg nicotine — 2.4mg tar per cigarette.
Cigarette smoke can potentially produce more than the white
smoke.”!

In recent years, the dangers of cigarette smoke is not only
focused on people who have the habit of smoking (active
smoker), but against people who do not smoke (passive
smokers) and inhale cigarette smoke produced by active
smokers. Passive smokers have the same chance of getting a
disease and even higher than current smokers.™ ' This is
caused by passive smokers that inhale the smoke from the
side stream coming out of the tip of a burning cigarette and
the part of the main smoke."” Side stream smoke more than
the mainstream smoke and contain more hazardous materials
because it is without filtration or filter.” ' Respiratory
disorders or the changes in the airway epithelium from
cigarette smoke can be: a) the loss of cilia, b) mucus gland
hypertrophy and increased the number of goblet cells, c) a
decrease in bronchial epithelial layer, and d) a decrease in
the content of glutathione peroxides (GSH) lung tissue.!'* ')

Indonesia has a wealth of exceptional biodiversity, which is
about 40.000 species of plants, of these about 13.000 which
are used in traditional medicine. Based on this potential for
traditional medicinal products can be extended developed.''"
One type of plant that is extended used as a traditional
medicine are turmeric (Curcuma).

According to Tonnessen, curcumin contained in turmeric as
one of the isolated compounds has many function, such as
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anti-oxidants, anti-hepatotoxic, anti-inflammatory, and anti-
arthritic.l'"” Curcumin is also reported to induce anti-
inflammatory properties in mice induced karagen.''®!
Curcumin as an anti-inflammatory mechanism by inhibiting
the production of prostaglandin mediated through the
inhibition of the enzyme activity of cyclooxygenase.!'”

Seeing so much cigarette consumption in Indonesia, the
magnitude of the danger that may result in respiratory and
cancer risk and the lack of study on the dangers of cigarette
smoke to the upper respiratory tract, it is necessary to
conduct further research on the impact/ influence of smoking
on histological features of nasal mucosa with wistar mice as
an experimental animals.

2. Materials and Methods

This research is an experimental (true experimental design)
using the control group and the group treated with simple
randomization. Animal experiments are the Wistar mice
were randomly divided into 3 groups: a control group and
two treatment groups with an exposure to the cigarette
smoke.

The study was conducted in the laboratory of animal
experiments and research unit of the Medical Faculty of
Hasanuddin University. The protocol was conducted in
accordance with principles of good clinical practice, and was
approved by the human studies committees applicable to
each study site. The study was conducted from May 2015 to
August 2015. This study used 15 subjects of Wistar mice
weighing 150-200 grams. Inclusion criteria, among others, a
healthy condition, there is no anatomical abnormalities, and
normal Wistar mice weight 150-200 grams at age 3-4
months, whereas exclusion criteria include Wistar mice had
diarrhea, it is with a pouch of rice cramped, experiencing
rhinitis, as well as the Wistar mice that died during the
study.

Determination of the sample are in accordance with the
provisions of the WHO which each of samples at least 5
mice for each groups. This study used 15 Wistar mice were
divided into 3 groups with simple randomization is one
control group and two treatment groups; therefore, one
group consists of 5 Wistar mice.

3. Results

The first group is a positive control. Mice in this group were
given only smoke just dive 28 days later then examine by
biopsy and histopathology. The second group is the
treatment groups. Mice in this group were given a smoke
and 200 mg of curcumin for 28 days after the biopsy and
histopathology. While the third group was a treated group
and the mice in this group were given a smoke and 400 mg
of curcumin for 28 days after the biopsy and histopathology.
Data were analyzed using statistical tests Kruskal-Wallis
test. The results obtained are presented in tables. The data is
refineries with a computerized system by using SPSS 20.
Assessment of hypothesis testing results is declared
significant if p <0.05.

The general characteristics of the study sample will be
presented in a systematic way that can be seen in Table 1.

Characteristics of the study sample consisted of
inflammatory/  neutrophils,  erosion, disarrangement
epithelium, epithelial metaplasia after exposure to cigarette
smoke and the provision of curcumin.

Table 1: Sample characteristics based on inflammation/
neutrophils, erosion, epithelium disarrangement, epithelial
metaplasia after cigarette smoke exposure

. Sample (n =15)
Variable N %

Inflammation / neutrophils

a. Mild 8 53.3

b. Moderate 3 20.0

c. Severe 4 26.7
Erosion

a. Negative 8 533

b. Positive 7 46.7
Epithelium disarrangement

a. Negative 8 533

b. Positive 7 46.7
Epithelial Metaplasia

a. Negative 11 73.3

b. Positive 4 26.7

Table 1 shows the frequency and percentage of samples by
inflammatory/ neutrophils, erosion, epithelium
disarrangement, epithelial metaplasia. The obtained by
histopathology inflammation/ neutrophil most in mild
inflammation as much as 8 mice, furthermore inflammatory
weigh as much as four mice, then inflammation were as
many as 3 mice. Based on the obtained erosion as much as 8
mice are not eroded and 7 mice were eroded. Based on the
epithelial disarrangement, there are 8 mice that did not
undergo the epithelial disarrangement and 7 mice were
experiencing. Based on the occurrence of epithelial
metaplasia obtained 11 mice that did not undergo metaplasia
and 4 mice contained epithelial metaplasia.

Table 2: The comparative effectiveness of the three kinds of

group
Variable Group n |Mean Rank| p

Inflammation | Curcumin 400 | 5 5.6
Curcumin 200 | 5 5.6 0.005

Control 5 12.8

Erosion Curcumin 400 | 5 6.0
Curcumin 200 | 5 6.0 0.018

Control 5 12.0

Epithelial Curcumin 400 | 5 6.0
Disarrangement | Curcumin 200 | 5 6.0 0.018

Control 5 12.0

Epithelial Curcumin 400 | 5 6.0
Metaplasia | Curcumin 200 | 5 6.0 0.006

Control 5 12.0

Kruskal-Wallis test

There are significant differences in the degree of
inflammation in group (p <0.01). Severe inflammation was
significantly higher in the control group compared to the
group of curcumin. Moreover, the significant differences is
also occurs in the incidence of erosion according to group (p
<0.05). The erosion significantly higher incidence in the
control group compared to the group of curcumin.
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The significant differences is also happens in the incidence
of epithelial disarrangement according to group (p <0.05).
The disarrangement of epithelial incidence was significantly
higher in the control group compared to the group of
curcumin. There are significant differences in the incidence
of epithelial metaplasia according to group (p <0.01). The
epithelial Metaplasia incidence was significantly higher in
the control group compared to the group of curcumin. The
entire variables are higher in the control group than in the
curcumin group.

Figure 3: Mild inflammation, <25% cell infiltration - an
inflammation of the connective tissue cell sub-epithelial

Figure 4: Moderate inflammation, 25% - 50% of cell
infiltration - an inflammation of the connective tissue cell
sub-epithelial

Figure 5: Severe inflammation >50% cell infiltration - an
inflammation of the connective tissue cell sub-epithelial

Figure 6: Erosion of the epithelium in the nasal mucosa of
Wistar mice

Figure 7: Disarrangement of the nasal mucosa epithelium of
Wistar mice

Figure 8: Metaplasia epithelium in the nasal mucosa of
Wistar mice

4. Discussion

In table 1 shows the group I a control group who exposure to
cigarette smoke, as many as four Wistar mice inflamed
weight, whereas one mice inflammatory medium, total of 5
mice eroding the epithelium and the epithelial
disarrangement, and 4 mice that undergo metaplasia
epithelium and 1 mice which do not undergo epithelial
metaplasia. Group II is a treatment group who are exposure
to cigarette smoke and curcumin 200 mg, as many as four
Wistar mice slight inflammation, whereas one mice is an
inflammation, as much as 4 mice eroded epithelium, 1 mice
did not experience erosion and as much as 4 mice
undergoing epithelial disarrangement, 1 mice did not
undergo epithelial disarrangement and 5 mice do not
undergo epithelial metaplasia. Group III is the treatment
group who exposure to cigarette smoke and curcumin
400mg, as many as four Wistar mice slight inflammation,
whereas one mice is an inflammation, as much as 4 mice
eroded epithelium, 1 mice did not experience erosion and as
much as 4 mice undergoing epithelial disarrangement, 1
mice did not undergo epithelial disarrangement and 5 mice
do not undergo epithelial metaplasia.

In Table 1 shows that the three groups of samples found
there are 15 mice inflamed inflammation either mild,
moderate or severe it is characterized by the infiltration of
cells - lymphocytes inflammatory cells, polymorph nuclear
leukocytes, eusinofil in sub-epithelial. 8 mice eroded surface
of the epithelial lining of the nasal mucosa, 8 mice undergo
epithelial disarrangement, and 4 mice that undergo epithelial
metaplasia. The erosion, epithelial metaplasia epithelial
disarrangement and this indicates a more severe
inflammatory process. In this study, in addition to the above
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also found congestion and dilated vascular containing
erythrocytes and the presence vacuolization and polarity of
the core is not regular, it is consistent with studies by Zeid
and Muller that exposure to cigarette smoke can cause
inflammatory and neoplastic changes in the respiratory
tract.!"™ Majeed et al. suggest that cigarette smoke can cause
inflammation, epithelial squamous metaplasia, and the
symptoms of the erosion of the airways.!"”) Czekaj et al. also
conducted a research on the effects of cigarette smoke on
pregnant mice, they found a squamous metaplasia, cystic
degeneration and inflammatory granuloma (specific
epithelial cells with inflammatory cells).”” Shields and
Jeffery reported a hypertrophic, hyperplasic and sometimes
keratinized metaplasia in pseudo stratified tracheal
epithelium caused by exposure to cigarette smoke."’ Mori
et al. reported a mild disarrangement of epithelial and
vascular congestion caused by exposure to cigarette
smoke.*

Table 2 shows there is a significant difference in the degree
of inflammation in group (p <0.01). Severe inflammation
was significantly higher in the control group compared to
the group of curcumin. There are significant differences in
the incidence of erosion according to group (p <0.05).
Erosion significantly higher incidence in the control group
compared to the group of curcumin. There are significant
differences in the incidence of epithelial disarrangement
according to group (p <0.05). Disarrangement of epithelial
incidence was significantly higher in the control group
compared to the group of curcumin. There are significant
differences in the incidence of epithelial Metaplasia
according to group (p <0.01). Epithelial Metaplasia
incidence was significantly higher in the control group
compared to the group of curcumin. This is consistent with
research by Tyndale et al. which proved that curcumin has
anti-oxidant effects, analgesic, anti-inflammatory, inhibiting
the cancer cells are abnormal and anti Alzheimer's.”
Curcumin as one of the active ingredients of turmeric can
inhibit the formation of prostaglandins and suppress activity
of the enzyme cyclooxygenase.!'”!

There are differences in the effectiveness between the
groups of curcumin 200 mg and 400 mg against
inflammation, erosion, epithelial disarrangement and
epithelial metaplasia (all p >0.05) which is in line with the
research by Erlina states that the effects of turmeric extract
(curcumin) with various doses showed anti-inflammatory
effects as well as a more powerful inflammatory effects at a
dose of 1000 mg.**!

There are also significant differences in the degree of
inflammation in group (p <0.01). Severe inflammation was
significantly higher in the control group compared to a
group of 200 mg and 400 mg of curcumin group. There are
significant differences in the incidence of erosion according
to group (p <0.05). Erosion significantly higher incidence in
the control group compared to a group of 200 curcumin and
curcumin 400mg group. There are significant differences in
the incidence of epithelial disarrangement according to
group (p <0.05). Disarrangement of epithelial incidence was
significantly higher in the control group compared to a
group of 200 mg and 400 mg of curcumin group. There are
significant differences in the incidence of epithelial

metaplasia according to group (p <0.05). Genesis Metaplasia
epithelial significantly higher in the control group compared
to the group of curcumin 200 mg or a group of curcumin 400
mg, this is consistent with the study on curcumin as an anti-
inflammatory by inhibiting the COX enzyme that
overproduction of prostanoid can be prevented and will
reduce the effects of anti-inflammatory or reduce cancer cell
proliferation and accelerate the process of apoptosis.
Curcumin have antioxidant activity, anti-inflammatory, anti-
infective anticancer. Curcumin also been reported to inhibit
cell proliferation in vivo of lung cancer and colon cancer
cells in vitro, when administered during the initiation phase
and metastasis.!"”

5. Conclusion

From the results, it can be concluded that exposure to
cigarette smoke can cause inflammation, erosion, epithelial
disarrangement and epithelial metaplasia. Besides giving the
curcumin as protection, it also can reduce the inflammation,
erosion, epithelial disarrangement and epithelial metaplasia.
There is no significant difference between the dose of
curcumin 200 mg or 400 mg of curcumin in reducing the
incidence of inflammation, epithelial erosion disarrangement
and epithelial metaplasia.

6. Future Scope

For further study, we should use more samples and a long
duration in the observation to make a comparison between
the results of each group of study for the better.
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