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ABSTRACT

Hair in humans no longer has any functional usemftecting them from the perils of the environmenilike in
other animals. However hair is removed or maintdirfer many purposes amongst men and women in tday'
society. Various procedures are used to remove otetiahair today. However a safe, effective and Erhpme
remedy is what we are looking for in this studyr Bos purpose the biological properties of Medioaggativa L.
(Alfalfa also known as Lucerne), a phytoestrogeanplis being explored here. Alfalfa extract obdrby plant
maceration method and using rotary evaporator fonaentration. We use 3 different extract conceigraind
placebo in this trial. All volunteers were 18-24ay® old and with same life style. Data analyzethgssPSS18
software Wilcoxon signed-rank test. Current trisgkow that the application of alfalfa extract hasukted in human
body hair diameter reduction with no side effeElata analysis proved Correlation between hair griowgduction
and alfalfa extract was significant and it was tteld to its dosage (P < 0.05). The actual mecharbgtmnd this
effect is not discovered but it should be relatethe high concentration of estrogenic componentlfalfa.
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INTRODUCTION

Hairs appear as elongated keratinized structuzresldped from invaginations of the epidermal epitime which is
a highly sensitive organ called hair follicle.[], The hair follicle growth cycle contains threertsformation phases
called anagen, catagen and telogen which are gapigth, regression and resting periods with the maarations
of 3 years, 3 weeks and 3 months respectively.[8hbrous hormones, growth factors and cytokinesiénite hair
growth. They can change follicle size and type bamnot change follicle numbers.[4] Androgen as st
important modulator among hormones and estrogenhnikisubjected to age and gender play a crudialimohair
growth regulation.[5-7] Androgens are necessarysraceous glands development and mediate traretformof
the vellus hair into a terminal hair.[8] Other nsteroidal metabolites such as retinoic acid, Vitaliand thyroid
hormones may have effects on hair growth.[9-11]idBeshese hormones, growth factors and cytokines s1s
epidermal growth factor (EGF), fibroblast growtrctfar (FGF), transforming growth factor beta (TGF-nerve
growth factor (NGF), platelet derived growth fact@®DGF), vascular endothelial growth factor (VEGa)d
interleukin-1 (IL-1) can also profoundly alter hgrowth.[12-16] Phytoestrogen compounds can impadrogen
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receptors, suppress Low density lipoprotein (LDajnfiation, LDL oxidation and radical chain propagati8, 17,
18] Lots of plants particularly legumes produce tBkgtrogen compounds including flavonoids, isoffesids and
coumestans.[19] Alfalfa (fabaceae family) is onetloé legumes which contain coumestrol, apigenitediin,
quercetin and medicarpin.[20-22]

Unlike other animals, humans no longer have angtianal use of their hair in protecting them frohe tperils of
the environment. However hair is removed or mairgdifor social, cosmetic and hygiene purposes astangn
and women in today's society and Women's body feaioval is strongly normative.[23] A proper haimval
method for preoperative remedy will cause a sawh@pproximately 270,000$ per 1000 patient.[24] Afe
looking for a safe effective and prolonged hair o@ing method. For this purpose the biological pripe of
Medicago sativd.. (Alfalfa, which also known as Lucerne) is beimgplored here.[25]

MATERIALSAND METHODS

1.1 Materials

1.1.1 Plant material

Medicago sativa.. leaves(alfalfa) were obtained from Mohammadabad herballioige farm of Zabol medical
university (31°1'43" N, 61°30'4" E) in Zabol, tais and Baluchestan province, Iran.[26] The specimas
confirmed asMedicago sativaL. with the help ofPharmacognosylivision of pharmacy faculty of Zabol medical
university. In this experiment about 900g driednpl&as obtained from 5kg fresh plant. Crushed péduatots were
macerated in a tank with 80% concentrated etha®disOH) solvent.[19, 27, 28] After 24 hours the solveras
removed under reduced pressure by rotary evapoegimaratus to obtain required extract in“4@9, 30] In this
process 230g pure extract was obtained.

1.1.1 Pharmaceutical material
Eucerine as a basal cream mixed with 1%, 2% andfdalfa extract.[31]

1.1.1 Exclusion
Any dermal disease such as infectious diseasesmecavheals, vesicular and bullous diseases, almp&dn and
hair malformations and malignancies was consid&medxclusion criteria.

1.1.2Inclusion
All female students above eighteen years old wierllin Zabol University hostel and consumed sarod {¢lostel
food) are eligible according to our protocol.

1.2 Methods
1.2.1 Study protocol

This cross sectional study has been conductedabol University hostel students who had same idietabol,
Iran. The study protocol was approved in ethicsanizged committee of research and technology deggattrim
Zabol University of Medical Sciences with the pajethics code of ZBMU.1.REC.1393.5. Written coriseas
obtained from volunteers before enroliment.

1.2.2 Dermatotoxicity assessment
In order to check alfalfa toxicity, 50% concentdhgxtract was applied on the bodies of 6 rats.rAftenonths use,
rat's skin sample studied and no side effect olesk[81]

1.2.1 Clinical assessment

In this Randomized Clinical Trial 60 volunteers dde8-24 years enrolled in four groups after obtagna written
consent. Each group was having 15 volunteers bplsimandom sampling. Before using the cream, thgtle of
volunteer hair growth in 4 weeks after epilatingsymeasured. (subjectl)

Group no. 1. was treated with a cream containingAlfigifa extract, Group no. 2 was given a creamtaiing 2%
Alfalfa extract , Group no. 3 was given a creamtaonng 5% Alfalfa extract and Group no. 4 receiy#dcebo,
which was the vehicle of the cream without Alfalfatract. The duration of treatment was 12 weeks thed
volunteers used the cream twice a day on small(@aa x 2cm) on their thigh. The decrease in hawgh will be

significant only after 3 months therapy.[32] Herteemeasure the actual growth period after 3 mofitia start of
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treatment, the area is epilated again. After 1 imémtm this epilation a measurement is taken oftthie to see the
effect of the treatment. (subject2)

1.2.1 M easurement
The hair growth length was noted clinically andridiameters of subject 1 and subject 2 were medswith a
caliper with 0.02 micrometer sensitivity and thesmpared. All data recorded on data patient datatsheor
understanding about any significant change in gr@wth after using alfalfa extract containing creiansomparison
with before using it, we used Wilcoxon signed-rdae&t of statistical package for social sciencesnaoe (SPSS
Inc., Chicago, IL, USA) version 18.0.

RESULTS

Of the all volunteers who entered the study, 43intders completed the study and 17 were missedlowfup (4
in group no. 1, 5in group no. 2 and 6 in group3and 2 in group no. 4).

Before (Subject 1) After (Subject 2)
5%
2% Sl
1% .
i =
AR //"
EE A o P i

Fig.1 hair growth reduction comparison beforeand after using the cream containing alfalfa extract

The first sign of clinical efficacy of treatment svaeduction in hair growth. The rate of hair growths only
reduced in the three groups treated with 1%, 2% %&tdof Alfalfa cream compared to group which reediv
placebo.

Thigh hair growth diameter was measured in all fgnaups and the results are shown in table 1.
The Standard Deviation (SD) on this data was aedlyzThe mean value of reduction of hair diametas W6%

(SD = 0.78) for volunteers who received the creap®aining 1% alfalfa alcoholic extract, 25% (S»93) for
volunteers who received the creams containing Z#falalcoholic extract, 36% (SD = 0.81) for volaats who
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received the creams containing 5% alfalfa alcoheXtact and 3.7% (SD = 0.76) for volunteers wheeineed the
creams containing 0% (placebo).

7

6

mbefore mafter
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1% 2% 5% placebo
concentration of alfalfa extract

)]

I

w

grown hair length (mm)

N

Fig. 2 comparison scheme of hair reduction diameters

TABLE | HAIRREDUCTION DIAMETERS

Dose Duration  IAL (mm)| SD FAL (mm)| SD R%
(weeks)

1% 12 6.17mm 5.21mm 16%
SD=1.20 SD=0.78

2% 12 5.90mm 4.42mm 25%
SD=1.40 SD=0.93

5% 12 6.15mm 3.92mm 36%
SD=0.94 SD=0.81

placebo 12 4.83mm 4.65mm 3.7%
SD=0.69 SD=0.76

IAD = Initial Average Length, FAD = Final Averageehgth, SD =
Standard Deviation, R = Reduction.

Data analysis with using SPSS software proved CGdioe between hair growth reduction and alfalf&r&st dosage
was significant. (P value<0.05) The Wilcoxon sigmadk test showed that there is a significant ckaaiter using
the extract containing cream in all dosages. (Rer0.047 for 1% dosage, P value= 0.041 for 2% dosag P
value=0.036 for 5% dosage)
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These results show that there is more significhahge after using 5% alfalfa extract containingasreand the best
clinical efficacy and most volunteer satisfactioaresachieved with the cream containing 5% Alfakaact. (Fig 1,
2)

CONCLUSION

Androgens are male hormones produced in the badid®th men and women. Body hair growth is relaied
androgen level as it can stimulate follicle andasedous cell function. Estrogen components with segging of LH
level (luteinizing hormone) reduce ovarian androgesduction.[17] Alfalfa is known as one of maimglenes with
high concentration of estrogens in the world. knewn as female plant and used in women dietitodate in Iran.
The expected effects of this plant in Iran tradiibmedicine are sexual cycle regulation, body Hagrease, body
fitness, genital system regulation, breast grovethtroller, breast feeding promoter, etc. Alfalfalsytoestrogenic
activities were studied in various experiments.réfa@e we have tried the effect of this plant omlan hair growth.
Our results showed topical usage of alfalfa extcactbe used as a safe remedy for undesired ldaictien.

There are several studies on phytoestrogens. Jawadd colleagues showed that fennel extract Haibiting effect
on hair growth of hirsute patients.[33] In anotlstwdy Seiberg showed using soy bean extract redoneg hair
growth compared with Isoflavones.[25] Inaoka ansl tolleges in a widespread program evaluated teetedf
eighty types of herbs on hair growth. They have aestrated that some herbs decreased and some pobimait
growth. [34] Current trials show that the applioatiof alfalfa extract has resulted in human body Hameter
reduction with no side effect. The actual mechanishind this effect is not discovered but it shooddrelated to
the high concentration of estrogenic componentsAlfalfa. Therefore we propose further trials for sdge
standardization and hirsutism treatment.[35]
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