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Introduction: UVB rays are one of the main external factors that play a role in the aging process. Apoptosis of fibroblasts
affects skin aging, and the decline in fibroblasts is also caused by the reduced number and ability of growth factors and other
hormones. Sunscreen has been used for a long time to protect the skin from the harmful effects of solar radiation, especially
UVB rays. Antioxidant activity such as β-carotene and vitamin E from carrots can counteract free radicals and oxidative stress
caused by UV radiation. This study aims to test whether in vitro administration of carrot extract can be used as a sunscreen to
prevent apoptosis in mouse fibroblast cell cultures exposed to UVB light.
Method: This research is a laboratory experimental study, using a Randomized Post-test Only Control Group Design. The
research sample was fibroblast cell culture derived from the back skin of white mice (Mus Musculus) isolated with Collagenase
1 (primary culture). Observation of fibroblast apoptosis using propidium iodide staining. Data were analyzed using ShapiroWilk test, Levene’s test, One Way Anova and continued with LSD test. The confidence level in this study is 95%.
Result: There was a significant difference between the control group and the carrot extract treatment group, but no
significant difference was found between the SPF15 group and the carrot group (p>0.01).
Conclusion: Carrot extract can provide a protective effect on the skin (fibroblasts) and prevent apoptosis.
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INTRODUCTION
There are several factors that contribute in
the aging process, which can be divided
into two groups, namely internal factors
and external factors. External factors
include unhealthy diet, unhealthy lifestyle,
wrong habits, environmental pollution,
radiation, UV rays, cigarette smoke, and
stress.1,2 UVB rays are the smallest fraction
of total UV radiation (approximately
10% of total UV) but is the main cause of
erythema (sunburn), browning of the skin
(tanning), carcinogenesis due to sunlight
(photocarcinogenesis) and premature
aging due to sunlight (photoaging).3,4
Various markers to assess aging process
has been reported. Fibroblasts are the most
abundant cells in connective tissue. The
process of fibroblast apoptosis will affect
skin aging, the decrease in fibroblasts is
also caused by the reduced number and
ability of growth factors and hormones
that will help prevent the aging process.5

Sunscreen has been used for a long
time to protect the skin from the harmful
effects of solar radiation, especially UVB
rays.4 However, the sunscreens that have
been circulating are relatively expensive,
so they are not widely consumed by
people with low economic class.6 Carrots
(Daucus carota L.) are rich in antioxidant
compounds such as β-carotene and
vitamin E.7 β-carotene functions as a free
radical scavenging agent, anti-mutagenic,
chemopreventive, photoprotective and
immunoenhancing agent.8 This causes
β-carotene has the potential as a sunscreen.
Carrots also contain vitamin E in the form
of tocopherols which can block the active
compounds from UV exposure.9 Carrot
extract has also been shown to inhibit the
tyrosinase enzyme which plays a role in
the formation of the melanin pigment.10
Consequently, carrots have the potential
as a natural sunscreen. This study aims
to test whether in vitro administration of
carrot extract can be used as a sunscreen
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to prevent apoptosis in mouse fibroblast
cell cultures exposed to UV light.

MATERIAL AND METHODS
This research is a laboratory experimental
study, using a Randomized Post-test Only
Control Group Design. This research was
conducted in the integrated laboratory
of the Faculty of Medicine, Universitas
Udayana. The research sample was
fibroblast cell culture from the back skin
of 2 white mice (Mus musculus) isolated
with Collagenase 1 (primary culture).
The research sample was divided into 3
groups, namely the control group which
was only given 30 minutes of UVB
irradiation, treatment group 1 (the group
that was added to parasol with SPF 15 and
given UVB irradiation for 30 minutes),
and the treatment group 2 (the group
was added with carrot extract and given
UVB irradiation for 30 minutes). Each
group contains 10 samples of treatment
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repetition. Carrot extract was processed
in a blender, centrifuged, and then washed
with acetone, hexane, and aquadest. UVB
irradiation using the Cambridge UVITEC
apparatus. Observation of fibroblast cells
using propidium iodide staining, apoptotic
cells are yellow-green (fluorescen:12dUTP)
on a red background. Observations were
made in every 100 cells in each visual field,
in 3 fields of view. Data were analyzed
using Shapiro-Wilk test, Levene’s test, One
Way Anova and continued with LSD test.
The confidence level in this study is 95%.

RESULT
The descriptive analysis results of the data
on the percentage of apoptotic cells in the
three groups are displayed in Table 1. The
percentage of apoptotic cells in each group
was tested for normality using the ShapiroWilk test. The results show that the data
is normally distributed (p> 0.05), which
is presented in Table 2. Homogeneity
analysis of the data with Levene’s test
has shown that the data is homogeneous
(p>0.05) (Table 3). Comparability analysis
aims to compare the mean percentage
of apoptotic cells between groups. The
significance analysis was tested by ANOVA
test because the distribution of the data
was normal and homogeneous. The results
of the comparative analysis are presented
in Table 4 and the LSD test is described in
Table 5.
ANOVA test shows there was a
significant difference on the mean of
apoptotic cells between groups (p <0.001)
(Table 4). LSD test has shown that was a
significant difference between the control
group and the carrot extract treatment
group, but no significant difference was
found between the SPF15 group and the
carrot group (p>0.01) (Table 5). Based on
these statistical results, it can be concluded
that the administration of carrot extract
was as effective as the administration of
SPF15. The difference in the percentage of
apoptotic cells between groups can also be
seen in Figure 1.

DISCUSSION
Carrots are known for their bioactive
components which are rich in lipophilic
(carotenoid) and hydrophilic (phenolic
components)
antioxidants.
The
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components in carrots include phenolics,
β-carotene, ascorbic acid, tocopherols, and
various vitamins ranging from vitamins
A, B, C and E.11 β- carotene functions as
a free radical scavenging agent, single
oxygen scavenger and has anti-mutagenic,
chemopreventive, photoprotective and
immunoenhancing effects.8 This causes
β-carotene has the potential as a sunscreen.
The β-carotene contained in carrot extract
has a relatively low SPF, which is <4 in the
UVB spectrum range.12
This study found that was a significant
difference on the apoptotic cells between
the control group and the carrot extract
Table 1.

treatment group (mean difference: 37.2;
95% CI: 31.66-42.74; p<0.001), but no
significant difference was found between
the SPF15 group and the carrot group
(p>0.01). Based on previous research, the
combination of using β-carotene lotion
and sunscreen has been shown to be
effective and safe in treating melasma.13
Topical application of β-carotene can
neutralize free radicals produced on the
skin surface exposed to stress factors,
such as infrared irradiation.14 Carrots
contain the main phenolic compounds in
the form of hydroxycinnamic acids and
their derivatives. The phenolic content in

The descriptive analysis results of the data on the mean of apoptotic
cells.

Groups
Control
Treatment with SPF 15
Treatment with carrot extract

Table 2.

Mean
65.80
23.50
28.60

Standard Deviation
5.827
4.696
7.291

The normality test results of the apoptotic cell data between groups.
Shapiro-Wilk

Groups

p Value

Statistic
Control
0.143
Treatment with SPF 15
0.142
Treatment with carrot extract
0.178
Notes: p>0.05 means that the data is normally distributed

Table 3.

0.909
0.967
0.668

The results of the homogeneity on the mean of apoptotic cell data
between groups.
Levene
Statistic

p Value

Based on Mean
0.886
Based on Median
0.929
Based on Median and with adjusted
0.929
Based on trimmed mean
0.803
Notes: p>0.05 means the data group comes from a homogeneous population

Table 4.

ANOVA test results on the mean of apoptotic cells between groups.

Control
Treatment with SPF 15
Treatment with carrot extract

Table 5.

0.424
0.407
0.409
0.421

N

Mean (SB)

p

10
10
10

65.80 (5.827)
23.50 (4.696)
28.60 (7.291)

<0.001

LSD test results on the apoptotic cells between groups.

Control vs SPF-15
Control vs Carrot Extract
SPF-15 vs Carrot Extract

Mean
Difference

95% CI

p

42.3
37.2
5.1

36.76-47.84
31.66-42.74
-0.44 – 10.64

<0.001
<0.001
0.069
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