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ABSTRACT

Objective: Alopecia is a condition where there is hair loss or no growth of hair, which can occur as a result of stress, heredity, hormonal factors or
due to certain diseases such as diabetes mellitus. This study aimed to determine the anti-alopecia activity of moringa seed oil against rabbits
induced by dihydrotestosterone (DHT).

Methods: The methods used was the alopecia rabbit model according to Matias with moringa seed oil concentrations of 7.5, 10 and 12.5%, positive
control (0.1% finasteride) and negative control (1% tween 80) with parameters hair length and hair weight test.

Results: Results showed that moringa seed oil concentrations of 7.5, 10 and 12.5% had anti-alopecia activity with average hair length of 3.4+0.17,
3.9+0.20 and 4.5+0.28 cm, respectively and average hair weight of 118+23.148+30.9 and 175+47.2 mg respectively.

Conclusion: Moringa seed oil concentration of 12.5% had optimal activity for developing as anti-alopecia based on the statistical analysis value of
hair length (125x10-3>0.05) was not significantly different while hair weight (3x10-3<0.05) was significantly different from the positive control of
0.1% finasteride.
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INTRODUCTION

Alopecia is a condition where there is loss of hair or no growth of
head hair, which can occur as a result of severe stress, hereditary,
hormonal factors or due to certain diseases such as diabetes mellitus
[1, 2]. Androgenetic alopecia (AGA) is the most common type of
alopecia and is a type of hair loss that affects at least half of all men
at the age of 50 y, and also nearly 70% of all men at the age of 70 y
[3, 4]. Androgenic alopecia is caused by the presence of enzyme 5 o-
reductase [5]. This enzyme interacts with testosterone to form 5 a-
dihydrotestosterone (DHT), which then binds to a specific receptor,
namely androgen receptor in the hair follicle, thereby reducing
blood flow to the hair follicle, which in turn causes inhibition of hair
growth, hair damage and wasting of hair follicles [6].

Alopecia therapies such as minoxidil and finasteride can have
adverse side effects, especially with long-term use [7-9]. The use of
finasteride can cause sexual disorders such as impotence, while
minoxidil causes irritant or allergic contact dermatitis [10].
Therefore, it is necessary to develop the use of plants to be used as a
safer substitute for synthetic drugs with a 5a-reductase inhibitor
mechanism to stimulate hair growth and prevent alopecia [11, 12].

Moringa (Moringa oleifera Lamk.) seed oil is a class of edible oil that
has activity as an antioxidant, antiaging, emollient, hair care and skin
lightening [13]. Moringa seed oil contains phytosterol compounds,
namely (-sitosterol, stigmasterol and compasterol, which can block
the formation of dihydrotestosterone (DHT), which causes alopecia by
inhibiting the enzyme 5 a-reductase found in hair follicles [14-16]. The
content of phytosterol compounds at concentrations of 0.01% to 0.5%
in plants has been shown to have anti-alopecia activity [17].

Research related to moringa seed oil as anti-alopecia is still rarely
done, so it is necessary to carry out studies through ongoing
research to support data that can confirm information regarding the
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development of moringa seed oil as anti-alopecia. The novelty of this
research was the anti-alopecia activity test of Moringa seed oil from
East Nusa Tenggara using cold pressing in rabbits induced by
dihydrotestosterone. Moringa seed oil from East Nusa Tenggara is
abundant in nature, namely 35-40%, with phytosterol components
which have potential as anti-alopecia based on in silico test, so it was
necessary to carried out in vivo tests to determine the activity and
effectiveness of the right dose of Moringa seed oil as anti-alopecia.

MATERIALS AND METHODS
Materials

Dihydrotestosterone hormone (merck), moringa seeds (East
Baumata Village, Kupang Regency), absolute ethanol (braun),
ethanol (medika), Lieberman burchard, distilled water (berno
farma), concentrated sulfuric acid (merck), chloroform (merck),
methanol (merck), tween 80 (merck), finasteride (combiphar),
anhydrous acetic acid (merck), n-hexane (merck), ethyl acetate
(merck), kiesel gel GF 254, New Zealand male white rabbit.

Moringa seed oil test material preparation

Moringa seeds were weighed as much as 1.5 kg, peeled from the skin
and the seeds were taken and then weighed. Moringa seeds were put
in oil press (cold press). The oil obtained was then filtered from the
dregs using a flannel cloth and stored in a closed container and then
the yield value was calculated using the formula [18, 19].

Weight of obtained oil
Weight of moringa seed

Yield = x100%

Phytochemistry test
Lieberman burchard reaction

Take 1 ml of moringa seed oil, put it in a test tube, then dissolve it in
0.5 ml of chloroform and add 0.5 ml of anhydrous acetic acid. The
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mixture was then added with 1-2 ml of concentrated H2SO4 through
the tube wall; positive results containing steroids were indicated by
the formation of a bluish-green color [20].

SalkowskKi test

Take 1 ml of moringa seed oil and put it in a test tube, then add 1-2 ml of
concentrated H2SO4 through the tube wall. The presence of unsaturated
steroids was indicated by the appearance of a red ring [21].

Steroid identification by TLC method

Moringa seed oil was spotted on the stationary phase of Kiesel Gel GF
254 and the mobile phase: n-hexane: ethyl acetate (4:1). The results
were indicated by the presence of sulfuric acid anisaldehyde stains, the
presence of steroids was indicated by the appearance of a purple color
on the plate spots and the calculated Rf value of the steroid [22].

Acrolein test

Take 1 ml of moringa seed oil, add 3 drops of H2SO4+ and then heated
slowly over a fire. The presence of fatty acids was indicated by a strong
smell of acrolein, which was distinguished from the smell of SO4 [23].

Translucent spot test

The translucent test was carried out by dropping 2-3 drops of
moringa seed oil on filter paper, the presence of stains on the filter
paper indicated the presence of fat [24].

Anti-alopecia test of moringa seed oil
Ethical clearance application

Application for research Ethical Clearance was made at the Health
Research Ethics Committee, Faculty of Medicine, Padjadjaran
University, Bandung, with letter number 4106/UN6. 0.1/PT/2021.

Test animal amount preparation

The anti-alopecia test was carried out In vivo on rabbits using the
modified Matias method [25-27]. The test animal used was a New
Zealand male white rabbit aged 3-4 mo with a body weight of 2-3 kg.
The number of rabbits used based on the Federer formula was 4
with each rabbit being given 6 treatments in the back area, namely
the normal area (without treatment), sample area (treat with
moringa seed oil concentrations of 7.5, 10 and 12.5%), positive
control area (treat with 0.1% finasteride) and negative control area
(treat with 1% tween 80) [28-39].

Alopecia induced in rabbits

After 1 (one) week of adaptation, the rabbit's back was then induced
subcutaneously using the hormone dihydrotestosterone (DHT) at a
dose of 0.01 grams/0.1 ml every day for 20 d while observing the
index of alopecia by measuring the induced area using vernier caliper
[31]. The index of alopecia occurrence could be seen in the table 1.

Table 1: Alopecia index [25]

Alopecia Description
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Anti-alopecia test of moringa seed oil

After the rabbit was stated to have alopecia with wide posterior area
of 2 cm? (alopecia index 3), the rabbit's back was then divided into 6
smearing areas, each of which was rectangular in shape with an area
of 2 x 2 cm and a distance between the areas of 1 cm. Area I was not
applied as a blank, area II was applied with moringa seed oil with a
concentration of 7.5%, area III was applied with moringa seed oil
with a concentration of 10%, area IV was applied with moringa seed
oil with a concentration of 12.5%, area V was applied with 0.1%
finasteride (positive control) and area VI was applied with 1%
tween 80 (negative control) [31, 32].

The test preparation was administered by applying it 2 times a day,
namely in the morning and evening with an administration volume
of 1 ml for each part for 28 d. The first day of application was
considered day 0. Observations were made by taking 6 strands of
rabbit hair every 7 d, calculated on days 7, 14, 21, and 28. The hair
was taken by cutting, straightening, and attaching it to a tape, then
measuring the length of the hair using a caliper. On the 28th day,
each area was shaved and then the hair was weighed [32].

Parameters for assessing hair growth included hair length, hair
weight and thickness of each treatment group compared to the
positive control group (0.1% finasteride). For hair length
measurements were taken every week for 28 d by observing the
growth of each treatment group. Hair weight was related to the size
of the hair strands [32].

Data analysis

Data on hair length and hair weight were processed statistically to
see whether there were significant differences between the test
and control areas. To see the normality and homogeneity of the
data, a normality test (Shapiro-Wilk) and a homogeneity test
(Levene) were done. Normal and homogeneous data distributions
were processed for analysis of variance (ANOVA) tests. Data
distribution that was not normal or homogeneous was processed
using non-parametric statistics, namely the Kruskal-Wallis test.
Then proceed with the Mann-Whitney test to saw that there were
significant differences in each test group with a confidence level of
95% [28].

RESULTS
Moringa seed oil preparation

The nett yield of moringa seeds from 1.5 kg of whole moringa seeds
was 850 g and after pressing, 65.24 ml of oil was obtained with yield
of 7.67%. The yield obtained was in accordance with the range of
moringa seed oil obtained by cold pressing, namely 4-10% with the
color of moringa seed oil ranging from light to dark clear yellow with
a distinctive aroma and slightly bitter taste [33, 34].

Phytochemistry test

Table 2 showed that moringa seed oil contained steroid
compounds and fatty acids, where both components belong to the
lipid group [35]. Moringa seed oil contained a high content of oleic

index acid (68-76%), linoleic acid (58-62%), behenic acid (7%),
0 No hair loss arachidic acid (3%) [36]. Moringa seeds had a phytosterol content
1 Diffuse thinning throughout the interscapular area of 27.47% [37]. The phytosterol components in moringa seed oil
2 There was alopecia with an area of 1 cm? include brassicasterol, ergostadienol, methylene cholesterol,
3 Alopecia developed in the posterior area of campasterol, campestanol, stigmasterol, ergostadienol, clerosterol,
approximately 2 cm? [-sitosterol, stigmastanol, avenasterol, stigmastadienol,
4 Alopecia greater than or equal to 4 cm? isoavenasterol and stigmastenol [15, 16].
Table 2: Results of steroid and fatty acid tests of moringa seed oil

Compound Method/Reagent Result Reference  Description

Liebermann-Burchard Bluish-green colour formed [20] detected
Steroids Salkowski test Red coloured ring formed [21] detected

TLC mobile phase n-hexane: ethyl The appearance of purple sulfuric acid anisaldehyde [21] detected

acetate (4:1) spots

Acrolein test Strong scent of acrolein was smell [23] detected
Fatty acid Translucent spot test Transparant spot [24] detected
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Anti-alopecia test of moringa seed oil
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Fig. 1: Graph of rabbit hair length

Based on fig. 1, it could be seen that moringa seed oil concentrations of
7.5, 10 and 12.5% had anti-alopecia activity based on hair length data
with average values of 3.4+0.17, 3.9+0.20 and 4.5+0.28 cm. Based on
the graph of average hair length for 28 d, it could be seen that there
was an increase in rabbit hair length growth with each treatment. The

blank graph and negative control (1% Tween 80) were lower than the
treatment graph for moringa seed oil concentrations of 7.5, 10 and
12.5% and the positive control (0.1% finasteride). Fig.1 also showed
that there was an increase in the growth of rabbit hair length, which
was different from each treatment.

Table 3: Results of the average length of rabbit hair

Sample test Rabbit hair length (cm) Statistic analysis
Average+SD Significant difference to negative Significant difference to positive
control (p) control (p)
Blank 2.1+0.32 0.00<0.05* 0.00<0.05*
7.5% moringa seed oil 3.4+0.17 0.00<0.05* 0.00<0.05*
10% moringa seed oil 3.9+0.20 0.00<0.05* 0.00<0.05*
12.5% moringa seed oil 4.5+0.28 0.03<0.05* 0.125>0.05
Positive control (0.1% finasteride) 4.9+0.15 0.00<0.05* -
Negative control (1% tween 80) 2.1+0.32 - 0.00<0.05*

Description: *significant difference between moringa seed oil concentrations and control

Statistical analysis based table 3 showed that moringa seed oil treatment
with concentrations of 7.5, 10 and 12.5% and time (days) affected rabbit
hair length (1x102<0.05). Treatment and day had an interaction in
influencing rabbit hair length (3x103<0.05) where the 7.5% and 10%
treatments were significantly different from the positive and negative
controls (1x102<0.05), while the 12.5% treatment was not significantly
different with the positive control (125x10-3>0.05) but significantly
different from the negative control (3x10-3<0.05).

Weight of rabbit hair measurement

Moringa seed oil concentrations of 7.5, 10 and 12.5% had hair
growth activity based on hair weight with average values of 118+23,
148+30.9 and 175%47.2 mg respectively, positive control was
280+92.7 mg and negative control was 60+18.2 mg.

Blank

Averagerabbit hair weight (ing)

seed oil

Based on the graph of the average hair weight for 28 d (fig. 2), it
showed that there was an increase in hair weight in the treatment
of moringa seed oil at concentrations of 7.5, 10 and 12.5% where
the higher the concentration of moringa seed oil, the greater the
hair weight of rabbits, which means hair growth activity occurs,
while In the positive control treatment of 0.1% finasteride, it was
seen that there was a greater increase in hair weight when
compared to the moringa seed oil treatment, negative control and
blank. In the blank treatment and negative control showed an
average hair weight with a lower value when compared to the
positive control and moringa seed oil concentrations of 7.5, 10 and
12.5% with values of 62.5 and 60 mg; this means that the blank
and negative control 1% tween 80 did not have a big effect on hair
growth.

7.5%moringa 10%moringa 12.3%moringa 0.1% 1% tween 80
seed oil seed oil finasteride
Treatment

Fig. 2: Graph of average rabbit hair weight
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Table 4: Results of measuring th
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e weight of rabbit hair

Sample test Rabbit hair weight (mg) Statistic analysis
AveragexSD Significant difference to negative  Significant difference to positive
control control

Blank 62.5+9.5 1.000>0.05 0.000<0.05*

7.5% moringa seed oil 117.5+23.62 0.512>0.05 0.001<0.05*

10% moringa seed oil 147.5+£30.9 0.128>0.05 0.008<0.05*

12.5% moringa seed oil 175+47.2 0.025<0.05* 0.046<0.05*

Positive control (0.1% Finasteride) 280+92.7 0.000<0.05* -

Negative control (1% tween 80) 60+18.2 - 0.000<0.05*

Description: *(Significant difference between moringa seed oil concentrations a

The results of statistical analysis using one-way ANOVA based on hair
weight data tabel 4 showed that the moringa seed oil with
concentrations of 7.5, 10 and 12.5% treatments were not significantly
different between the three. There was a significant difference between
2.5% moringa seed oil treatment and negative control (tween 80),
whereas the 2.5% moringa seed oil treatment with the positive control
(finasteride 0.1%), there was no significant difference, which means they
had the same activity. Statistical data showed that moringa seed oil
concentrations of 7.5, 10, and 12.5% have activity on rabbit hair growth,
but the 12.5% concentration provided more optimal activity.

DISCUSSION

The anti-alopecia activity of moringa seed oil was supported by the
presence of phytosterol compounds, which based on in silico test, the
compounds had the potential to became anti-alopecia drug candidates
based on test simulations using autodock with PDB code: 7BW1. The
ergostadienol compound in moringa seed oil was predicted to had
anti-alopecia potential through inhibiting the enzyme 5 a-reductase,
which involves the amino acids Glu57 and Tyr91 [38].

nd control).

Moringa seed oil has the ability as an anti-alopecia because it
contains fatty acid and phytosterol compounds [39-41]. Mechanism
of linoleic acid and beta-sitosterol in moringa seed oil as anti-
alopecia could be seen in fig. 3.

Fig. 3 showed the mechanism of B-sitosterol compound as anti-
alopecia by inhibiting the enzyme 5 a-reductase, which can convert
the hormone testosterone into the form of dihydrotestosterone
(DHT) [42]. DHT is the most common cause of hair loss, the
fundamental reason for hair loss occurs because DHT binds to
specific receptors on the hair follicles, namely the androgen
receptors, which cause constriction of the hair follicles so that the
hair gradually becomes thinner, easily brittle and falls out due to
damage to hair follicles and roots or miniaturization [43]. Fatty acids
in moringa seed oil such as linoleic acid and lauric acid have
properties for supporting nutrition for hair, slowing hair loss,
accelerating hair growth, protecting hair, caring for hair and
stimulating hair growth. Stimulating hair growth through the
mechanism of inhibiting the enzyme 5 a-reductase [6, 44].

Phytosterols,
fatty acid
\
Ju-hydroxysteroid-
q/ dehydrogenase

Testosterone S

Androstanedi

Fig. 3: Mechanism of linoleic acid and B-sitosterol
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Fig. 4: Mechanism of linoleic acid as anti-alopecia [45]
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Fig. 4 showed the activity of linoleic acid in moringa seed oil as anti-
alopecia through the mechanism of activating f-catenin signaling
and inducing the growth of Human hair dermal papilla cells (HFDPC)
by increasing the expression of cell cycle proteins such as cyclin D1
and cyclin-dependent kinase 2 [45, 46]. Linoleic acid can also
increase several growth factors, such as vascular endothelial growth
factor, hepatocyte, and keratinocyte growth factor. Linoleic acid can
also significantly inhibit the expression of Dickkopf-related protein-
1 (DKK-1) and primary alopecia signaling by DHT, so that can relieve
testosterone-induced signaling molecules and induced HFDPC
growth by activating B-catenin signaling [45, 47].

CONCLUSION

Moringa seed oil concentrations of 7.5, 10 and 12.5% had anti-
alopecia activity with average hair length of 3.4+0.17, 3.9+0.20, and
4.5+0.28 cm, respectively and average hair weight of 11823,
148+30.9, and 175+47.2 mg respectively. Moringa seed oil with a
concentration of 12.5% had optimal activity for developing as anti-
alopecia based on a statistical analysis of hair length (125x10-
3>0.05), which was not significantly different with positive control,
while based on a statistical analysis of hair weight (3x10-3<0.05) was
significantly different from the positive control of 0.1% finasteride.
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