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ABSTRACT

Background: Indonesia is a tropical country that has a high exposure to UV
radiation that causes. To overcome these effects, antioxidants are needed that
can inhibit the effects of UV radiation. Clitoria ternatea, which is rich in
flavonoids, is able to fight free radicals and reduce the effects of photoaging.
Objective: This study aims to determine the effect of Clitoria ternatea extract
cream on the number of fibroblasts and collagen thickness in UVB-induced
male white rats (Rattus norvegicus). Methods: This study was a true
experimental type with a post-test only control group design with 36 male
White rats (Rattus norvegicus) divided into 4 groups. Clitoria ternatea extract
cream was administered in 3 levels (2.5%, 5%, 10%) and Synchro® placebo
base cream was applied on the rats' back for 30 days. Irradiation was performed
3 times a week, and the cream was applied twice a day. Statistical analysis was
performed to see the mean differences between groups in UVB-induced male
white rats (Rattus norvegicus). Results: The application of Clitoria ternatea
extract cream with levels of 2.5%, 5%, and 10% can increase the number of
fibroblasts significantly (p<0.05) from 7.40 £ 0.81109.40+1.39; 11.33+ 1.73;
12.00 + 1.49. At 5% and 10% levels can increase collagen thickness
significantly (p<0.05) from 64.44 + 5.64 to 70.75 + 4.44; 77.43 + 4.27.
Conclusion: It can be concluded that Clitoria ternatea extract cream 2.5%, 5%
and 10% can increase the number of fibroblasts and Clitoria ternatea extract
cream 5% and 10% can increase collagen thickness.

Copyright © 2024 by Authors. Published by Faculty of Medicine, Universitas Diponegoro Semarang Indonesia. This is an open access article under the CC-BY-NC-SA

(https://creativecommons.org/licenses/by-nc-sa/4.0/)

INTRODUCTION

breaks down type-1 collagen, which at that point

Indonesia, as a tropical country, was exposed to
UV radiation throughout the day with high intensity.
Among UV rays, UVB has a dominant effect on the
skin, with the strongest effect in causing skin damage
(photodamage) and premature aging (photoaging).!
his handle happens through the collection of receptive
oxygen species (ROS) that trigger biochemical
responses, coming about in skin maturing and
collagen breakdown, which causes blood vessels to
widen and fiery cells to enter the tissue. ROS can
harm dermal fibroblasts, in this manner diminishing
extracellular network generation. In expansion, ROS
moreover actuate MMP-1, a major collagenase that
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contributes to the onset of wrinkles.?®

To overcome the effects of ROS-induced
wrinkles, antioxidant substances that can prevent the
formation of ROS and inhibit the clinical
manifestation of wrinkles are needed.” Such
antioxidant substances can be used as anti-aging
therapies in daily skin care products.®

Butterfly pea flower (Clitoria ternatea) is a plant
commonly used as a natural dye, traditional medicine,
and ornamental plant, especially in tropical countries
such as Indonesia.® This flower contains various
bioactive substances, including tannins, saponins,
flavonoids, and steroids, which are known to absorb
UV light and act as antioxidant.'° Flavonoids in telang


http://ejournal3.undip.ac.id/index.php/medico
https://creativecommons.org/licenses/by-nc-sa/4.0/

JURNAL KEDOKTERAN DIPONEGORO

(DIPONEGORO MEDICAL JOURNAL)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

DOI : 10.14710/dmj.v14i1.47269

JKD (DMJ), Volume 14, Number 1, January 2025 : 44-49

Rizki Noval Nursyafillah, Buwono Purubhito, Liza Afriliana, Hermawan Istiadi, Galih Sari Damayanti

flowers have been shown to protect fibroblasts from
free radical damage and inhibit MMP-1 activity, thus
preventing collagen degradation.'**2 This study aims
to determine the effect of Clitoria ternatea extract
cream on the number of fibroblasts and collagen
thickness in UVB-induced male white rats (Rattus
norvegicus).

METHODS

Animal Trials Preparation

Male white rats (Rattus norvegicus) of the white
strain were used in the experiment. They were
randomly assigned to four groups: treatment group 1
(P1), which received Clitoria ternatea cream 2.5%;
treatment group 2 (P2), which received Clitoria
ternatea cream 5%; and treatment group 3 (P3), which
received Clitoria ternatea cream 10%. The control
group was designated as group K. The rat's back hair
was cut to a size of 2 by 2 cm before to therapy. The
lotion was administered to the rats' backs twice a day,
four hours after UVB exposure and twenty minutes
before. For thirty days, UVB exposure was done three
times a week for thirty minutes each time. A UVB
lamp was placed twenty centimeters from the rat
skin's surface.

Preparation of Clitoria ternatea Extract Cream

Clitoria ternatea extract was made from flowers
using a 96% ethanol maceration procedure. Fresh
Clitoria ternatea flowers were dried at 40°C for 3 days
to create dry simplisia. To get the most extract, the
maceration procedure was repeated three times. The
filtrate that was left over was collected and
concentrated using an evaporator set at 40°C. The
filtrate was separated using a Buchner funnel. The
obtained extract was dried at the same temperature in
the oven. The extract was then subjected to 420 nm
UV-Vis spectrophotometry to determine its flavonoid
concentration. Synchro® base cream was used to
produce Clitoria ternatea cream in three
concentrations: 2.5%, 5%, and 10%.
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Histopathological Examination

Rats were terminated after 30 days after being
sedated with ketamine (35 mg/kgBB) and xylazine (5
mg/kgBB). Next, the rats' dorsal skin was removed
and preserved in a 10% buffered formalin solution. In
order to prepare the skin tissue for histopathology,
Hematoxylin-Eosin (HE) staining was used. A 400x
magnification microscope was used to assess the
thickness of collagen and the number of fibroblasts in
five fields of vision. An image analysis program that
computes the thickness as a percentage was used to
calculate the thickness of collagen.

Statistical Analysis

The Shapiro-Wilk normality test was used to
examine the data and determine the distribution of the
data, with a significance level of p > 0.05 to determine
normality. The Levene test was used to perform the
variance homogeneity test, and homogenous variance
was indicated by p > 0.05. The One-Way ANOVA
test was used to compare group means if the data were
homogeneous and normally distributed. The Post-Hoc
test was then used to determine whether there were
any significant differences between the groups. The
Kruskal-Wallis nonparametric test was used to
continue the study if the data were not normally
distributed. If needed, the Mann-Whitney test was
then conducted.

RESULTS

Overview

This study evaluated the impact of a cream
containing Clitoria ternatea extract on the quantity of
fibroblasts and the thickness of collagen in the skin of
male White rats (Rattus norvegicus) exposed to UVB
exposure. 33 rats were used for data collection, and
they were split into four treatment groups: P1, P2, and
P3 received Clitoria ternatea extract cream in
concentrations of 2.5%, 5%, and 10% in addition to
UVB exposure, while the control group (K) received
only Synchro® base cream and UVB exposure. Tests
of significance were run statistically to identify any
differences between the groups. These are the images
of histopathology that were collected.
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Figure 1. 1: Histopathology of K; 2: Histopathology of P1; 3:
Histopatology of P2; 4: Histopathology of P3; Red Arrows :
Fibroblast Cell ; Blue Arrows: Collagen Fiber

Number of Fibroblasts

The data on the number of fibroblasts in each
group were found to be normally distributed (p > 0.05)
using the Shapiro-Wilk test. In order to evaluate the
difference between the control and treatment groups,
a One-Way Anova test was used; the findings
indicated that there was a significant difference (p <
0.05). The data were homogeneous, according to
Levene's Test findings (p > 0.05).

The mean value and statistical test results for the
total number of fibroblasts are shown in the following
table:

Table 1. Descriptive Table and Normality Test for Number of

Fibroblasts
Groups Mean + SD pt
K 7,40 £0,81 0,531*
P1 9,40 £ 1,39 0,204"
P2 11,33 +1,73 0,169"
P3 12,00 +1,49 0,855"

Notes: * Normal (p>0,05); £ Shapiro-Wilk; Mean (Average); SD
(Standard Deviation); p (p-value);

The data on the number of fibroblasts in each
group were found to be normally distributed (p > 0.05)
using the Shapiro-Wilk test. In order to evaluate the
difference between the control and treatment groups,
a One-Way Anova test was used; the findings
indicated that there was a significant difference (p <
0.05). The data were homogeneous, according to
Levene's Test findings (p > 0.05).
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Table 2. Table of One-Way Anova and Levene Test Results

Groups p* Levene
K
P1 > *
P2 0,000 0,231
P3

Notes: * Different average (p<0,05); * Homogenity variance
(levene p>0,05); 1 One-Way Anova; p (p-value);

Based on the test, it was discovered that p =0.000
was reached by utilizing One-Way Anova, while p =
0.231 was acquired using Levene testing. It can be
said that both the acquired data and the significant
difference are homogeneous. Furthermore, Post-Hoc
LSD testing was done to determine the differences
between the groups.

Table 3. Post-Hoc LSD Results Table of Fibroblast Number

Groups p
P1 0,005
K P2 0,000"
P3 0,000"
P2 0,008
Pl P3 0,001
P2 P3 0,352

Notes: * There is a significant difference (p<0,05) Post-Hoc
LSD Test; p (p-value)

Based on the test, it was found that with Post-Hoc
LSD testing in group K against groups P1, P2, and P3
there were significant differences. Furthermore, in
group P1 against group P2, and P3 there is also a
significant difference. However, the P2 group against
the P3 group did not show a significant difference.

Collagen Thickness
Table 4. Descriptive Table and Normality Test of Collagen
Thickness (%)

Groups Median (min — max) pt
K 64,00 (56,00 — 70,00) 0,032
P1 70,00 (64,00 — 70,00) 0,000
P2 70,00 (64,00 — 80,00) 0,020
P3 80,00 (70,00 — 82,00) 0,255"

Notes: * Normal (p > 0,05); £ Shapiro-Wilk; Median (Center
value); p (p-value);

The P3 group was found to be normally
distributed, whereas the K, P1, and P2 groups were
not (p < 0.05) according to the Shapiro-Wilk
normality test. Based on these findings, a
nonparametric test utilizing the Kruskal Wallis Test
was used to continue the difference test.
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Table 5. Kruskall Wallis Result Table of Collagen Thickness

(%)
Groups Median + SD p
K 64,44 £ 5,64
P1 69,11 £ 2,03 *
P2 70,75+ 4,44 0,000
P3 77,43 £4,27

Notes: * There is a significant difference (p < 0,05); Kruskal
Wallis Test; Median (Center Value); p (p-value);

Based on the nonparametric difference test using
Kruskal Wallis, it was concluded that in groups K, P1,
P2, and P3 there were significant differences because
the p value <0,05.

Table 6. Mann-Whitney Result Table of Collagen Thickness (%)

Groups p
P1 0,070
K P2 0,025
P3 0,001
P2 0,232
Pl P3 0,001
P2 P3 0.016"

Notes: * There is a significant difference (p < 0,05); Mann-
Whitney Test; p (p-value);

Based on the test, it was found that with Mann-
Whitney testing in group K against group P1 there
was no significant difference, while group K against
groups P2 and P3 there was a significant difference.
Furthermore, in group P1 against group P2 there is no
significant difference. However, the P1 group against
the P3 group showed a significant difference. Finally,
Mann-Whitney testing was carried out on group P2
against group P3 and the results showed a significant
difference.

DISCUSSION

Clitoria ternatea extract cream can significantly
increase the number of fibroblasts and collagen
thickness in the skin of White rats (Rattus norvegicus)
exposed to UVB radiation. An increase in the number
of fibroblasts occurred at all doses of cream
administered (2.5%, 5%, and 10%), with significant
differences compared to the control group. However,
in terms of collagen thickness, significant increases
were only observed at the 5% and 10% doses, while
there was no significant difference at the 2.5% dose.
Regarding the effectiveness of the creams, it was
found that 5% and 10% creams were equally effective
in increasing the number of fibroblasts. In addition,
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2.5% and 5% creams have the same potential in
increasing collagen thickness.

The bioactive ingredients in Clitoria ternatea
cream, including flavonoids, phenols, saponins,
tannins, and steroids, serve as powerful antioxidants
that help fight free radicals and reduce the
photooxidizing effects of UVB exposure. Exposure to
UVB radiation is known to increase the production of
Reactive Oxygen Species (ROS), which can damage
fibroblasts and decrease collagen production.®® With
the flavonoids contained in the cream, the effects of
free radicals can be suppressed, so that the
proliferation of fibroblasts increases.!

In addition, Clitoria ternatea cream also plays a
role in inhibiting the activity of matrix
metalloproteinase (MMP), an enzyme that functions
to degrade collagen. This flavonoid-induced decrease
in MMP activity helps maintain collagen
thickness.1*!® These results support previous studies
showing that flavonoids can reduce collagen
degradation and inhibit MMP activity through
inhibition of ROS-triggered signaling pathways. 6

However, at doses of 2.5% and 5%, there was no
significant difference in terms of collagen thickness,
possibly due to the effect of cell saturation at certain
concentrations. Creams with higher concentrations,
such as at the 10% dose, may provide a stronger
protective effect against collagen degradation due to
the higher concentration of flavonoids. However, at a
certain concentration, a cream can have a dominant
function because the formulation at that number is a
stable formulation. In addition, if the cream is too
concentrated, it can cause an inflammatory response
which can reduce the number of fibroblasts because
there is a direct release of histamine cells.*"

This study has limitations such as limited storage
of white rat cages, so that irradiation hours cannot be
carried out at one time, white rat cages are not closed
so that many white rats (Rattus norvegicus)
sometimes come out of the cage and can affect the
intensity of irradiation, and the level of cream
application for each rat is different and not constant
because the size of the rats varies which must be
improved in future studies.

CONCLUSION

It can be concluded that the administration of
cream containing 2.5%, 5%, or 10% extract of Clitoria
ternatea can enhance the number of fibroblasts in
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White rats (Rattus norvegicus) that have been exposed
to UVB radiation. Furthermore, the application of
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