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Abstract

Background: Hair loss can occur due to disturbances in the folliculalecyfhe most common type of hair
loss is androgenetic alopecia, which occurs as a refsatlidrogen hormone stimulation of the hair follicles,
causing a transition from a long to a short anagenepbhad a short to a long telogen phase, then causes
miniaturization of the hair follicle and falls out. Redta green coffee beans contain many compounds, which
contain polyphenol (chlorogenic acid) and alkaloid (caffeipgddominantly. Theseompound has a 5a-
reductase inhibitory action, thereby prolonging the anageseplmomoting hair growth and reducing hair
loss. This research was conducted to prove the effecisene45% green robusta coffee beans given
topically in increasing hair length growth and inhibiting iherease ofa-reductase type 1 levels.

Methods: This research is an experimental study with a randomizetegbsnly control group design. In
this study, 30 male wistar rats, 9 weeks old, were divided3rdroups namely, the control group (K) which
was exposed to topical testosterone and ethanol 75%egative control, group P1 which was exposed to
topical testosterone and given the basic ingredight®lution, and group P2 which was exposed to topical
testosterone and given solution contain 45% robusta goffae dean ethanol extract for 21 days. After the
treatment was finished, the length of the hair was oredsusing calipend the level of So-reductase type 1
was examined using ELISA test.

Results: The results showed that the mean hair length in group P28\24s+ 0,899%, not significantly

different from group K 8,645 + 2,311% and grdep8,98 + 1,885%. The mean levdl sn-reductase type 1
in group P2 467,61 + 101,82% was significantly different from grsuy00,95 + 197,67% and not
significantly different from group P1 579,39 + 165,76%. Compaatnalysis using the One Way Anova test
showed that the mean hair lengths not significantly different between groups, but the level of Sa-reductase
type 1 indicating a significant difference betweenugo(p value <0,05).
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Conclusion: Conclusion for this experiment is that the administration of 46Btista green coffee bean
extract solution did not significantly increase hairvgitg but proved effective in inhibiting the increase of
Sa-reductase type 1 levels in male wistar rats exposed t@tdpatosterone.

Keywords: Robusta green coffee bean extract; Coffeeptaora; hair lengtifa-reductase type 1

1. Introduction

One of the visible aging processes is thinning hair, dweveral structural changes in the hair, so that hair
is more brittle and falls out easily. Hair itself has iemportant role as a skin protector from exposure to
pollution and maintaining appearance in both men and wobDemage that occurs to hair, such as hair loss,
can cause a variety of psychological problems, includosy of self-confidence, and affects social
communication, thus having a negative impact on qualitfeofTruong et al., 201 A/6lker et al. al, 2020).

Hair loss can occur due to disturbances in the folliculalecyfhe most common hair loss is androgenetic
alopecia, which is characterized by abnormal changes irhdlirecycle and hair follicle structure. In
androgenetic alopecia, the conversion of testosterone to dihydrotestosterone (DHT) by Sa-reductase enzymes
in the dermal papillae plays a major role (Azzouni et28112; Ceruti et al, 2017DHT will bind to
androgenic receptors to form hormone-receptor complaathan induce the related target genes, so that the
anagen phase becomes short and the telogen phase which lsbahdrt becomes long. This causes a
progressive decrease in hair bulb size and hair thickmdssh causes miniaturization of hair follicles, and
hair loss (Orasan et al, 2017; Truong et al, 2017; Vdlker et al, 2020). Previous studies showed that Sa-
reductase was significant in many androgen metabolic dispetiged diseases such as andregermlopecia
(Lao et al.,2021).

Green coffee beans are coffee beans that have not betedrdasbusta green coffee beans contain many
chemical constituents that play an important role irugrfting the quality and the characterization of coffee
such as carbohydrates, nitrogen compounds (proteins,nfriee acids, caffeine, trigonellin), fats (coffee oil,
diterpenes), minerals, and polyphenols (chlorogenic acabaki 2012; Sualeh et al, 2020). Robusta green
coffee beans predominantly contain chlorogenic acid, whitie main polyphenol, and caffeine, which is an
alkaloid (Sualeh et al, 2020; Volker et al, 2020). In prevaiudy said that chlorogenic acid and caffeine has
an inhibitory action againsfo-reductase, thereby prolonging the anagen phase, reducing haianidss
promoting hair growth. (Dhurat et al, 2017; Saewan e2622).

2. Materialsand methods
2.1 Materials

The basic ingredients of the solution consist of 96% ethalistilled water, menthol, propyl paraben,
methyl paraben and propylene glycol. The testosteronebtasied from Sigma-Aldrich, with a preparation
of 100 pL of 0.05% testosterone solution (dissolved in 75% ethanol). SRD5AL Elisa kit was bought from
Bioassay Technology Laboratory.

2.2 Methods

A randomized post-test only control group design was cdaduamong 30 male wistar rats for 21
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consecutive days at the Laboratory Animal Unit, DepartraERharmacology, Faculty of Medicine, Udayana
University. The wistar rats were divided into 3 groups, elgncontrol group (K) that is exposed to topical
testosterone and ethanol 758foup P1 that is exposed to topical testosterone and sobatsen and grouB?2
that is exposed to topical testosterone and 45% Robustaagféesm bean ethanol extract solution.

All wistar rats were adapted for 7 days before any treatwas started. On the seveddly, the rats were
anesthetized then the dorsal hair (4cm x 4cm) of the raskaved using an electric hair clipper followed by
applying Veet® hair removal cream. Then cleaned the darsa carefully to remove traces of the hair
removal cram. On the eighth day,llagroups are locally smeared with0 pL of 0.05% testosterone solution
(dissolved in 75% ethanol) on the depilated dorsal skin, orilye fie the next 21 days. After treatment with
testosterone for 30 min, the depilated dorsal skin of thr@gs were smeared as follows: 100 pL of 75%
ethanol solution as negative contreblution base (etanol 96%, aquades, mentol, propil parabetil,
paraben, dan propilen glikol), and 45% robusta green coffee dtbanol extract solution, twice daily.
Throughout the study period, all rats were given equally adeguaount of food and water. All the rats were
euthanized at the end of the experiment, then 10 longestvinatie taken from each rat, and measured using a
caliper. After that, reshaved the dorsal hair of the ransl rats dorsal skins were removed, weighed,
homogenized with a blender in cold PBS, and then centrifugégfare. 5a-Reductase type 1 concentrations
in skin tissue were measured using standard diagnostic®BEES kits, according to the product manual. The
examination was done at the Department of Biochemical Molécular Biology, Faculty of Medicine,
Udayana University.

Acquired data were analyzed statistically using SP8Sian 25.0 program. Results for mean, standard
deviation, and significance test were shown. Stadijicsignificant differences between the control and
experimental groups were analyzed using One Way AnmoValues less than 0.05 (p<0,05) as the threshold,
were considered to be statistically significant.

3. Result
As shown in Table 1, showed that the mean value fohdlreength was higher in grougil (8,98t1,88)

than group K (8,642,31) and group P2 (8,2@,89). The higher mean value féa-reduktase type 1 was
observed in group K (700,2%97,67) followed by group P1 (579:8865,76) and group P2 (467;6101,82)

Table 1. The Mean of hair length of Wistar rats in Gr&.Group P1, Group P2

Variable Group N Mean SD P
K 10 8,64 2,31
Hair Length p1 10 8.98 1,88 0,658
P2 10 8,24 0,89
K 10 700,95 197,67
Sa-reduktase type 1 P1 10 579,39 165,76 0,011
P2 10 467,61 101,82

Footnotes:

K : Control group (testosterone exposure + ethanol 75%)

P1: Treatment group 1 (testosterone exposuselution base)

P2 : Treatment group 2 (testosterone exposure + 45%sRofgreen coffee bean ethanol extract solution)
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Figure 1. The mean ofu-reductase type 1 levels in group K, P1, P2. Residte presented as meanSD.

Data from the two variables were tested for normaditgl homogeneity with Saphiro-Wilk Test and
Levene’s Test. Both data were normally distributed with p>0.05, and both daiee homogenous with
p>0.05. Analysis of significant differences using the Oray\nova test (Table 1), was found that the mean
value of hair length in the three groups after being giverntiera was not significantly different (p>0.05),
and the mean value ofuBeductase type 1 levels in the three groups after beingn dgireatment was
significantly different (p<0.05). To find out which groupdtferent from the control group, the result were
analyzed using further test with the Least Significant bDaffiee (LSD) test for the mean valué 5o-
reductase type 1 levels. The column graph (Figure. 1) shdhaid5o-reductase type 1 levels was
significantly decreased in grolg®, compared to group K (p<0.05).

4. Discussion

On exposure to topical testosterotie, conversion of testosterone to dihydrotestosterone (DHT) by 5a-
reductase enzymes. In the presence of androgens, thenanyate of the affected hair follicle shortens and
the short telogen phase becomes long, causing a priggréstrease in hair bulb size and hair thickness,
resulting in hair shortening, decrease in hair diameter, taidation of har follicles, and hair loss (Ordsan
et al, 2017; Volker et al, 2020). In a study, it was found thattithe for hair regrowth in the testosterone
group was much longer than the control group (using 75% ethamaijaiing that giving testosterone can
slow down hair growth. In addition, the expression of 5a-reductase also increased in the testosterone group,
compared to the control group (Lao et al., 2021).

The result of hair length showed higher mean value in gRLI8,98:1,88) compared to group K
(8,642,31) and group P1 (8,20,89). The result obo-reductase type 1 levels was higher in group K
(700,9%197,67) than in group P1 (579;3%5,76) and P2 (467,6101,82). The data acquired for each
variables were analyzed using One Way Anova test,shodied no significant difference (p>0,05) in hair

length variable, but showed sginficant difference betmgmup K and P2 (p<0,05) ifu-reductase type 1
variable.

This study showed that 45% robusta green coffee bean testlation was not proved to increase hair
length in Wistar rats exposed to topical testosterone. Hawedministration of 45% robusta green coffee
bean extract solution was shown to reduce levels of 5a-reductase type 1 in Wistar rats exposed to topical
testosterone.
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