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treatments for hair loss disorders are requiredmé plant extracts are believed
Key Words: Hair have effect on hair growth. Few local plants in #istan region are useraditionally
growth, in vivo study, as stimulators of human hair growth, but theffects on hair growtlscientifically
plant extracts, Wistar has not beestudied yet. Thereforéhe aim of this study was ‘investigate the actual
rats. effects of those local plant extracts used asditiomal herbal treatment for hair los
usingin vivc rat model (Wistar-Bratislava ratsand to compare their effectivene
with the best medical treatment availa(Minoxidil).
The effects of extracts froiMyrtus (Myrtus communis Galls (Quercus infectorig
Oak (@Quercus aegilof) both separately and mixe@t the recommended
concentrations were compared with the medical tneat for hair loss and a negati
control groug Shaved backs of Wistar rats (6 weeks old) wereteécedailyfor 42
days(six groups, n=6 per grou, and thedegree of their effectiveness was obser
and compared with each other and with both posiivd negative controls. Resu
show that the mixire of the three plants extracts and Minoxidil hasienilar
significant hair growth promotion effect compared other groups. Therefor
extracts fromMyrtus, Galls and Oakstimulate rodent pelage folliclein vivo
suggesting they can be used as promcf hair growth in humai

Introduction

Hair follicle is one of the key features of mammalsluding human, and it put forth a broad variefy
roles including physical shield, thermoregulatiorieractions socially and sensory related actiw[1]. The
ability of hair follicle to grow, change cycles and produce color arengdiir follicle a popular model fi
research, especially for to researchers in biokgy medicine fields, and a enormous industry thatides
scientists who are willing to influence these pagters[2].The hair follicle consists of numerous dive
populations of cells including cells of mesodermrakctodermal origin and neural crest which areassp
in their function, location as well as protein agehe expression uniquengl, 2]. Additionally, the hair
follicle is a distinctively vibrant mi-organ which go through nonstop cycling during atioie at which al
the parts of its development are repe{[3].

In mammals, including human beings, hairs are Gityiched and I-grown rapidly enabling it to rene
itself and has the diiy to cycle to produce a new hair and discard dlteone[4]. During the hair follicle
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growth cycle, the higher portion of the hair fdéiacloes not have a cyclic pattern, but the lowbicfe does.
The hair follicle growth cycle (Figure 1) has thtages. Anagen, or the growth phase, has diffézagths
depending on the area of the body and the spdniestagen, the regression phase, the dermal pagills
become inactive and the hair bulb becomes keratinesxd moves up in the skin and forms a club hair,
which rests in the hair follicle during telogen. the end of telogen, or resting phase, the celts®lermal
papilla became activated again and with relatedtkercytes they travel downwards in to dermis, fiogra
fresh hair bulb and lower follicle.

In exogen, the hair club fibre is shed frora tbllicle gradually [5]. A cluster of unique mestymal
cells, situated in a construction called the denpagdilla, mainly organize the development and ttausive
cycling activities of hair follicle [6].
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Figure 1. The mammalian hair cycle [4].

Although pathologies of hair growth such as less (alopecia) or excessive hair growth (hissu) are
not physically painful or life threatening they dause significant psychological distress. Sevstadies
have reported the negative effects of hair logsém and women [7-9]. Hair disorders are poorly et
due to the weak understanding of normal and abridraiafollicle function and how established treatns
work. The unsolved medical problems increase deranfiitesh methods in producing efficient treatnsent
This is therefore the focus of this study.

Minoxidil is the most preferable topical theyeaor hair loss [10, 11] which works through ATensitive
potassium (K(ATP) channels in dermal papilla [1Z}aditionally extracts of locaMyrtus (Myrtus
communiy, Galls Quercus infectoripand Oak Quercus aegilopshave been used for promoting hair
growth. The objective of this study is to examihe influence of extracts from MyrtuGalls of Quercus
infectoriaand Oak separately and mixed on rodent hair grawttivo, compared with the most effective
medical treatment available, Minoxidil.
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Materialsand Methods

The efficacy of local plant extracts was exaadi for their possible role on hair growth by vivo
technique. Male rats (Wistar-Bratislava albino ratged 6 weeks, weighing 250~300 g) were randomly
distributed into 6 groups to avoid any sibling béasl housed in groups of 6 with standard diet fpeltkts
and water available at all time. Initially, thegatere partially anesthetized and dorsal hairs wereoved
externally by shaving (- 2cm width x 6 cm lengtls)ng an electric trimmer to reveal the pink skinorf
the next day, termed day O, each Wistar rat, exceptrol group, was treated topically for 20 dayighw
either the 5% extracts dflyrtus, Galls, Oakor combination of all 3 and Minoxidil (5%); 6 rats were used
for each condition. Dried Myrtus, Galls and Oaksnwere grinded and aqueous extract of the powdsr wa
prepared using (60%) ethanol by stirring 0.5 g pewitito 10 mL of the solvent for 2 h, followed by
centrifugation at 2000 g for 10 min.

The appropriate solution (—100ul) was rubbed gently into the dorsal skin of each rat daily; new gloves
were worn for each treatment type. Hair growth weaorded daily for each animal for 42 days, andalor
photographs were taken at day 0, 7, 14, 21, 28a3%,42. The first day when visible hair growth doloé
seen was defined as the first day of anagen (thieeagtowth phase of hair follicles) that subseqlyent
increased and progressed to visible white hairs,n@eorded for each animal. To calculate mean sathe
first day of growth was designated as day 43 forrahyghowing no hair growth signs by the last diye
day when the shaved dorsal area was fully coverfdnew hairs, i.e., there was no pink skin remagrand
no visible difference in hair length to the adjacemshaved areas, was also recorded.

Statistical analysis

All the values were expressed as mean + stdreteor of mean; and data used for the statiséinalysis
were found to be normally distributed (Shapiro-Willkrmality test). Statistical analysis of data was
performed by using two-sample t-test. A value &f(QJ95) was considered to be statistically significd he
Statistical Package 16.0 for Windows (SPSS Incic&jo, IL, USA) software was used for statistical
analysis.

Results

Generally, the results show that topical tresit of 5% extracts of mixture froMyrtus, Galls and Oak
promoted hair follicle growth similar to Minoxidih rats

The effects of local plant extracts on rodegliage hair growth were assessed to determine emhtibse
three plants which traditionally used for promotingir growth could stimulate rat hair folliclés vivo,
particularly when supplied through the skin dirgcilh comparison with negative control and the most
effective medical treatment available, Minoxidib§tive control).

After shaving (under partial anesthesia, usihglation anesthesia method of pure chlorofolm)dorsal
skin of all rats remained pink, confirming that treer follicles were in telogen (Figure 2). Negatseantrol
animals which didn’t receive any treatment as tlatpextracts were dissolved in distilled watemwhd
few skin changes until about day 28. In contrdst, éxtracts of mixture frorvlyrtus, Galls and Oakas
well as Minoxidil application for 20 days signifidgn (P<0.001) advanced the next hair cycle at 5%
concentration, with new hair growth clearly visildemund day 14 in most of the rats (Figure 3). Tifs
sign of anagen occurred at 29.0 +2.11 day (mean#S&ggative control animals, while 5% Myrtus egtra
brought this forward to 21.3+1.15 day (P>0.001), &4lls extracts to 20.5+2.3 day (P>0.001), 5% Oak
extracts to 23.2+2.87 day (P>0.001) and both 5%turéxMyrtus, Galls and Oakand Minoxidil even
earlier to 13.142.2 day and 13+1.7 day respectively (P<0.001; mean+SE) (Figure 3A). This advancement of
anagen extended across the dorsal area, despitmér@ stopping after 21 days. Although 18% of tiega
control rats had completed anagen in all their @ldicllicles after 6 weeks, but the 5% mixture (Mg,
Galls and Oak) and Minoxidil clearly exhibited aragover the whole area, and this increased to d7 an
80% .
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Overall, 5% mixture (Myus, Galls and Oak) extracts and Minoxidil had #igant effects on promotin
hair growth in rats in vivo, with little differencketween them (Figure 3B). The Myrtus, Galls andk
extracts alone stimulated more follicle in to grbyhase but their eect was much less than when combi

(mixture).
14 21 28 35 42
Control

Mixture

Minoxidil

Myrtus

Dak

Figure 2. Topical application of 5% extracts Myrtus, Galls, Oakmixture of all three plants and Minoxidil promdi
hair growth in ratdn vivo. The treatments at 5% were applied topicallymale rats for 20 days stimulated rest
(telogen) follicles to start to grow and enter tfext hair growth cycle (anagen). Pink shaved skirback of the rat
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which was visible in day 0 photographs firms telogen status of the hair follicles. Growinairs are initially seen as
whitening skin until white hair projects outsideetbkin (as seen in sequential photographs of iddali animals)
Toward the end of the experiment, 5% extracts ofuné (Myrtus, Galls and Oakdnd Minoxidil had caused the ist
amount of hair growth in the rats compared to ain
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Figure 3. The topical application of 5% extracts of mixtuMyrtus, Galls and Oakand Minoxidil signficantly
(P<0.001) advanced tHiest day at which anag was visible, compared to the control alone (graplaid increase
the percentage of animals in which all follicles on the back had grown at day 42 (graph B). n=6 rats/treatment;
***n<0.001 vs. control.

Discussion

Extracts of local plants have been used traditlprialpromote hair growth, as it was believed tiatse
plants extracts stimulate hair growth. Among thenpd commonly used as herbal remedies for hairaoce
local species oMyrtus (Myrtus commun), Galls Quercus infectorip and Oak Quercus aegilops
However one of those local plant extracts were tested stezdly. Although many plant extracts ha
been tested for their antimicrobial activity, bdry few were studied for their hair growpromoting
effect [13]. An ethnobotanical survey was carried out in the lawan region, southern Kurdistan, Ir
identified these plant species in the region ambnted that these plants are ently utilized in variout
traditional uses, including medicin[14].

Male pattern hair loss or androgen alopecia can distresses sedfrfidence directly, affecting people
value of life [7] Therefore, hair loss is a major psychosocial dgmypthat merits a great deal cost on cur
Androgenetic alopecia is regarded as gradual &tberaf bulky terminal hair follicles on scalp io smaller.
finer, and superficial vellus hahaving a smaller anagen [15plthough dutasteride, Minoxidil ar
finasteride as well as other artificial curative temals are mainly utilized for alopecia healingeit
unfavorable outcomes support searching for diffeediective remedy agent with a narrow offshoottsas
herbs [16].

Thereforethe objective of this study was examine the effects of local plant extracts (sapirand
mixed) used by people traditionally as herbal tremt for hair loss, on rodent pelage hin vivo, in
comparison with negative control and the most éffecmedical treatment available, Minoxidil (poséi
control). The results of this study show that tapiteatment of 5% extracts of mixture friMyrtus, Galls
and Oakpromoted hair follicle growth similar to Minoxidih ratsin vivo.

The shaved dorsal skin of all rats on day 0 shopiel color colfirming that the hair follicles were
telogen (Figure 2). Negative control animals whilitin't receve any treatment showed few skin char
until about day 28. In contrast, the 5% extractspfture fromMyrtus, Galls and Oak, as well Minoxidil
application for 20 days sidiitantly (P<0.001) advanced the next hair cyclevith new hair growth clely
visible around day 14 in most of the rats (Figur@)3 This advancement of anagen extended acros
dorsal area, despite treatment stopping after 4. danly 18% of negative control rats completedgamain
all their dorsal follicles after 6 wee but the 5% mixtureMyrtus, Galls and Oa and Minoxidil clearly
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exhibited anagen over the whole area, and thieésed to 77 and 80% (Figure 3 B). Indicating thiature
of Myrtus, Galls and Oak extracts at 5% can stiteuleir growthn vivo.

Myrtus communi®f the Mediterranean has been shown to have mitdimimatory effect and also
reported to influence hair growth [17]. For manyteies, different fractions d¥lyrtus communisuch as
its leaves, fruits and berries were utilized wida$ya traditional remedy. The plant was consuméduzly
for curing diseases such as ulcer, diarrhea, iofgcthemorrhoid, skin and lung diseases. Studies of
experimental and clinical nature propose that & davider range of therapeutic and pharmacologifatts
for example anticancer, antioxidative, antivirahtiaiabetic, neuroprotective, hepatoprotectivejfangal
and antibacterial [18]. However, not much of itkeefs reported on hair growth.

One of the vital remedies utilized in Unanistgn of Medicine since olden Greece eravigrtus
communis Linror general Myrtle belonging to Myrtaceae FamilfisTmedicine is known as Aas and its
berries recognized under the name of Habb-ul-Ake.|@aves, berries and vital oil of this plant prag are
often used for a range of diseases, thereforg fiequently grown for its useful products [19].

Galls is a species of oak, growing galls whietve been conventionally applied as cure for disr in
Asia for centuries. Extracts of local Galls@tiercus infectorids another herbal remedy traditionally used
as a promoter of hair growth, antibacterial andfamgal [20] and for helping wound healing [21].study
by [22] observed new hairs on mice treated W@tkercus infectoria.

Several studies carried out for determinatibthe effects of different plants extracts in aaimstudies,
using rodents [22]. In order to seek a naturaleetfor curing hair loss disorders, a study esthblil that the
components of dehydrated root of Sophoraflaveshams great effects on enhancing hair growth. Thallo
application of Sophoraflavescens components orhéodorsal side of mice C57BL/6 has enabled the
premature transformation of telogen stage in tganatage [23].

A different research carried out to obsenedffectiveness of essential oil extracted frondse# plant
known asZizyphus jujuban changing growth of hair usiig vivo animal study model, in which the oil had
been used at various concentrations on the ball skimice BALB/c and observed for three weeks.
Following the three weeks of application, the teelatnice had showed significant increase in thelbagth
compared to the control group of mice [24].

Conclusion

Overall, 5% mixture of local Myrtus, Galls afhk extracts and Minoxidil had significant effecis
promoting hair growth in rats vivo, with only little difference between them. Thisu#t suggest that the
effects of local Myrtus, Galls and Oak extractstbe stimulation of hair growth could be arbitratad
changing the regulatory growth factors concentrafio the cells of dermal papilla inside hair fdiic
Additional analysis of the effects of these plaxtracts on the molecular mechanisms and cellugarading
of hair follicle may lead to the development of nleair growing products.

Acknowledgement
The authors express sincere thanks to thedtBiology Department at Faculty of Sciences atgb to
KISSR Institute for supporting this work and alstesd appreciation to researchers at the animadeéhou

References

[1] Schneider, M.R., R. Schmidt-Ullrich, and R.uBa'The hair follicle as a dynamic miniorganCurr
Biol, Vol. 19, No.3, pp R132-142. (2009).

[2] Paus, R. and G. Cotsarelighe biology of hair follicles N Engl J Med, Vol. 341, No. 7, pp 491-497.
(1999).

[3] Fuchs, E., et al'At the roots of a never-ending cycl®ev Cell, Vol. 1, No. 1, pp 13-25. (2001).

[4] Panteleyev, A.A., C.A. Jahoda, and A.M. Cliaisd, "Hair follicle predeterminatiot. J Cell Sci, Vol.
114, (Pt 19), pp 3419-3431.(2001).

56



JZS (2016) 18 — 4 (Part-A)

[5] Higgins, C.A., et al., Exogen involves gradual release of the hair clivefiin the vibrissa follicle
model'; Exp Dermatol, Vol. 18, No. 9, pp 793-795.( 2009).

[6] Higgins, C.A., et al.,Microenvironmental reprogramming by three-dimenalazulture enables dermal
papilla cells to induce de novo human hair-folligjowth". Proc Natl Acad Sci U S A, Vol.110, NO.
49, pp 19679-19688. (2013).

[7] Girman, C.J., et al!Effects of self-perceived hair loss in a commusiynple of men'Dermatology,
Vol. 197, No. 3, pp 223-229. (1998).

[8] Cash, T.F.,"The psychosocial consequences of androgeneticeeiapa review of the research
literature". Br J Dermatol, Vol. 141, No. 3, pp 398-405. (1999)

[9] Girman, C.J., et al;Patient-perceived importance of negative effedtsaarndrogenetic alopecia in
women".J Womens Health Gend Based Med, Vol. 8, No. 8,G§1-1095. (1999).

[10] Hordinsky, M.K.,"Current Treatments for Alopecia Areatal.Investig Dermatol Symp Proc, Vol.
17, No. 2, pp 44-46. (2015).

[11] Vary, J.C., Jr., Selected Disorders of Skin Appendages-Acne, Almpefsiperhidrosis”.Med Clin
North Am, Vol. 55, No. 6, pp 1195-1211. (2015).

[12] Shorter, K., et al.,Human hair follicles contain two forms of ATP-séinei potassium channels, only
one of which is sensitive to minoxidiFASEB J, Vol22, No. 6, pp 1725-1736. (2009).

[13] Erdogrul, O.T. Antibacterial activities of some plant extracts dise folk medicine Pharmaceutical
Biology, Vol. 40, No. 4, pp 269-273. (2002).

[14] Ahmad, S.A. and A.A. AskarlEthnobotany of the Hawraman Region of Kurdistaaqglt Harvard
Papers in Botany, Vol. 20, No. 1, pp. 85-89. (2015)

[15] Randall, V.A.,"Androgens and human hair growthClin Endocrinol (Oxf), Vol. 40, No. 4, pp 439-
457. (1994).

[16] Lourith, N. and M. KanlayavattanakulHair loss and herbs for treatmentJournal of cosmetic
dermatology, Vol. 12, No. 3, pp 210-222.( 2013).

[17] Chalchat, J.-C., R.-P. Garry, and A. Mich&ssential oils of myrtle (Myrtus communis L.) bét
Mediterranean littoral".Journal of essential oil Research, Vol. 10, Np®B613-617. (1998).

[18] Alipour, G., S. Dashti, and H. Hosseinzadd®eview of pharmacological effects of Myrtus comswuni
L and its active constituentdPhytotherapy Research, Vol. 28, No. 8, pp 11251{3014).

[19] Sumbul, S., et al. Myrtus communis Linn. A reviewhdian J Nat Prod Resour, Vol. 2, No.4, pp 395-
402. (2011).

[20] Digrak, M., et al.,"Antibacterial and antifungal effects of variousnwmercial plant extracts".
Pharmaceutical Biology, Vol. 37, No. 3, pp 216-22099).

[21] Jayaprasad, B., D. Thamayandhi, and P. Shaeay'Traditionally using antidiabetic medicinal plants
in Tamil Nadu".IJRPB, Vol. 2, No. 1, pp 1-8. (2012).

[22] Sharma, B., P. Kumar, and S.C. Joshippical treatment of dermatophytic lesion on mibdéus
musculus) model'indian journal of microbiology, Vol. 51, No. 2, [247-222.(2011).

[23] Roh, S.-S., et al'The hair growth promoting effect of Sophora flaserss extract and its molecular
regulation".Journal of dermatological science, Vol. 30, Nopd 43-49.(2002).

[24] YOON, J.I.,S.M.AL-REzA, AND S.C.KANG, "Hair growth promoting effect of Zizyphus jujubaestial
oil". Food and chemical toxicologyol. 48, No. 5, pp. 1350-135&010).

57



JZS (2016) 18 — 4 (Part-A)

58



