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Abstrak
Latar Belakang : Asap rokok menyebabkan stress oksidatif dan memicu aktifitas Epidermal Growth Factor
Receptor (EFGR) pada sel epitel bronkial, sehingga menyebabkan hiperplasia dan peningkatan jumlah sel
epitel tersebut. Buah kersen (Muntingia Calabura) mempunyai aktifitas antioksidan yang kuat dan
diharapkan dapat menurunkan jumlah oksidan yang ditimbulkan oleh paparan asap rokok. Tujuan
penelitian ini adalah mengetahui efek ekstrak buah kersen terhadap jumlah sel epitel bersilia pada saluran
nafas pada tikus wistar yang dipapar asap rokok.
Metode : Tikus wistar berjumlah 24 ekor dibagi menjadi 4 kelompok : kelompok kontrol negatif (K-)
diberikan plasebo saja, kelompok kontrol positif (K+) diberikan plasebo dan dipaparkan asap rokok,
kelompok perlakuan 1 (P1) dan kelompok perlakuan 2 (P2) yang dipapar asap rokok dan diberi ekstrak
buah kersen per oral dengan dosis 100 mg/kg BB /hari dan 200 mg/kgBB/hari. Pemaparan asap rokok
dilakukan selama 30 menit setiap hari. Perlakuan ini dilakukan selama 20 hari , kemudian semua binatang
coba diterminasi. Kemudian dilakukan analilsis sel epitel bronkial.
Hasil : Melalui analisis Kruskal Wallis menunjukkan perbedaan yang signifikan (p=0,000) antara jumlah
sel sepitel bersilia pada kelompok kontrol negatif (K-) dengan kelompok kontrol positif (K+). Terdapat
perbedaan yang signifikan (p=0,001) jumlah epitel bersilia antara kelompok kontrol positif (K+) dengan
kelompok perlakuan 1 (P1).
Simpulan : Pemberian ekstrak buah kersen dengan dosis 100mg/kgBB/hari memberikan efek signifikan
dalam hal menurunkan jumlah sel epitel bersilia bronkial pada tikus yang dipapar asap rokok.
Kata kunci : asap rokok, buah kersen, sel epitel bersilia.
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Abstract
Background: Cigarette smoke causes oxidative stress and triggers the activity of Epidermal Growth
Factor Receptor (EFGR) in epithellium bronchial cells that lead to hyperplasia and increasing the
number of cells. Kersen fruit (Muntingia calabura Linn) has strong antioxidant activity, was expected to
decrease the amount of oxidant caused by cigarette smoke exposure. The purpose of this study was to
examine the effect of kersen fruit extract on the number of ciliated bronchial epithellium cells in wistar
rats exposed to cigarette smoke.
Methods: 24 rats were divided into 4 groups : Negative control group (C-) received a placebo, while the
positive control group (C+) received a placebo and cigarrete smoke. Both treatment groups 1 (T1) and
groups 2 (T2) exposed cigarrete smoke and received kersen extract by gavage at a dose of 100
mg/kgBW/day and 200 mg/kgBW/day. The cigarrete smoke were exposed for 30 minutes in each day.
These intervention were carried out for 20 days, and finally the animals were terminated. The differences
in bronchial epithellium cells were then analyzed.
Results: The Kruskal Wallis analysis showed significant differences (p = 0,000) in the ammount of
ciliated epithelium cells in negative control group (C-) compare with positive control group (C +). There
were significant difference (p = 0.001) in the ammount of ciliated epithellium cells in positive control
group (C +) compare with treatment group 1 (T1).
Conclusion: Receiving kersen fruit extract 100mg / kgBW has significant effect on reducing the
ammount of ciliated bronchial epithellium cells in rats exposed to cigarettes.
Keywords: cigarette smoke, kersen fruit, ciliated epithellium cells
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needed. In anticipation of dropouts one animal

four groups : negative control group (C-)

was added to each group. The sample size were
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The intervention was done for 20 days. The

Preparation of kersen fruit extract

cigarrete smoke were exposed for 30 minutes in

Kersen fruit was taken from kersen tree
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Intervention.

count results were compared with those of our
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pathologist, and in case of differing results, a
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consensus was reached.

70% humidity, with a 12-hour light and dark
cycle. Animals were then randomly assigned to
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Statistical analysis .
RESULTS AND DISCUSSION

The statistical analysis was done by using the
SPSS computer program. The data were

There were two rats from positive control

evaluated for normality by means of the

group (C+) (smoke control group) died during

Kolmogorof Smirnof test.

The scientific

the first week, and another two rats died during

for between-group

the third week. Therefore, there were two rats

differences was done by Kruskall Wallis,

left in this group (C+) until termination time . In

followed inter group comparison by Mann

order to complete the data , the calculation of

Whitney . The level of significance was set at

bronchial epithellium cells was performed on

0.05.

both remaining samples in different fields of

statistical significance

view.
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clearance from the Commision for Medical
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preparation.
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Faculty

of

Medicine,

Diponegoro University, Semarang.

Table 1. Discriptive analysis of the ammount of cilia epithel cells of trachea in each group

A

Group

Mean

Median

Std. Deviation

Minimum

Maxsimum

C(-)
C (+)
T1
T2

90,88
61,88
80,88
68,28

91,00
60,00
85,00
66,00

6,160
10,450
12,879
12,857

80
50
55
52

101
83
99
90

B
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Fig.1. Histopathological appearence in each groups.

There were significant differences in mean

(61,88± 60,00) , the treatment group receiving a

numbers of bronchial ciliated epithellium cells

dose of 200 mg/kgBW/day kersen extract (80,88

between four groups. The negatif control (C-)

± 85,00) and a dose of 100mg/kgBW/day

receiving only placebo, showed the highest mean

kersen extract (68,28± 66,00) (p=0.000). The

number of cilia epithel cells at 90,88 ± 6,160

differences in results after Mann Whitney

compared with the positive control group (C+)

analysis are presented in Table 2.

Table 2. Differences in mean number of ciliated epithellium cells between groups.
C (-)

C(-)

C(+)

T1

T2

-

0,000*

0.001*

0.000*

0,000*
0,102

0,000*
0,001*

0,102
0,001*
-

C (+)
0,000*
T1
0.001*
T2
0.000*
*= significant

The negatif control (C-) receiving only

protective

P
0,000

mechanism

to

treat

external

placebo, showed the highest mean number of

pathogens. Hyperplasia and the increase of

ciliated epithellium cells at 90,88 ± 6,160.

epithellium cells due to oxidative stress was

Compared by Mann Whitney analysis with the

caused by the activity of Epidermal Growth

whole three other groups, the negative control

Factor Receptor (EFGR). These receptors were

groups (C-) has significantly difference. The

involved in the process of cell proliferation and

cigarette smoke exposure were reliable too

deformation, therefore EFGR activation will

strong , this was proven by the death of four rats

stimulate the differentiation of ciliated epithelial

in this group. Cigarette smoke resulting free

cells into goblet cells/ mucous produce -cells. (4)

radicals causing oxidative stress at the exposured

Simulated stress cells will have cellular

tissue. In bronchial epithellium , radical free

adaptation responses both physiologically and

exposure causes hyperplasia as a consequence of

morphologically. Adaptation response would

the inflammatory process, associated with

formed

hypertrophy,

hyperplasia,

and
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differentiation.

(11)
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ciliated epithellium cells in the positive control
group ( smoke control group) which is less then
the negative control group (placebo group),
possibly due to the differentiation of epithellium
cells into goblet cells (mucous produce-cells) and
also the cell death process.
There

were

significant

differences

(p=0,00) between the positive control group
(C+) (smoke control group) and the treatment
group

1

(T1)

100mg/kgBW).

(

kersen

The

fruit

extract

of

ciliated

number

epithellium cells at kersen extract treatment
group had more number than the positive
control group (C+) (smoke control group). This
reimprove the presence of antioxidant contained
in kersen that are able to prevent free radicals
due to cigarette smoke, thus the number of
ciliated epithellium cells were likely more, not
experiencing death nor damage.
However, there were no significant
differences between the positive control group
(smoke control group) and the tratment group 2
(kersen fruit extract 200mg/kgBW), meaning
that kersen extract at the dose of 200mg/kgBW
had no appreciable effect on cellular recovery
from

cigarrete

smoke

lesions.

This

was

remaining need to be more observe.
CONCLUSSION
Receiving kersen fruit extract 100mg /
kgBW has significant effect on increasing the
ammount of ciliated epithellium cells in rats
exposed to cigarettes.
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