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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
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Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background and Aim: Urtica dioica (Ud) is a perennial plant
of temperate climate regions and has been reported therapeutic
activity against benign prostate hyperplasia, mainly due to its
S-alpha-reductase (50-R) inhibition feature, which has been
singly shown only in prostatic tissues until now. Also considering
its use in traditional medicine against some dermatological
problems and hair loss, we performed an in-vitro study to reveal
its 5a-R inhibition activity in skin cells whether this plant may
have a therapeutic potential against androgenic skin diseases.

Materials and Methods: After the preparation of Ud leaf
extract and determination of non-cytotoxic concentration,
cultured HaCaT cells were treated with the plant extract.
RNA isolations were carried out from both non-treated and
treated cell groups. cDNA synthesis was performed using gene
specific primers of glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) as reference gene and 50-R type II (50-RII) as study
material. Gene expressions were determined by real time reverse
transcription quantitative polymerase chain reaction analysis.

Results: Results were represented as ‘Target/GAPDH Fold
Change’. Results of gene expression analysis showed that
plant extract caused statistically significant downregulation of
Sa-RII gene expression (p=0.0021) in treated cells, compared to
untreated control cells, and ended up with 0.5873+0.0586 fold
change.

Conclusion: This study is the first one showing the suppression
of 5a-RII gene expression on skin cells with unmixed or solitary
Ud extract. With the currently reported anti-androgenic activity
in HaCaT cells, it can be suggested that Ud has a solid scientific
base and may have a promising future in cosmetic dermatology,
and new product development against androgenic skin diseases.

Key words. Urtica dioica, HaCaT cells, 5a-R, androgenic skin
diseases.

Introduction.

Urtica dioica (Ud), a common perennial plant of temperate
climate regions all over the world, belongs to the Urticaceae
family [1-3]. It has a potent medicinal value and has been a
therapeutic agent in traditional medicine for centuries to treat a
vast number of inflammatory conditions [1,3]. Every part of Ud
plant has been reported to hold antioxidant and anti-microbial
potentials. One gram of Ud powder has been shown to have
a total phenolic coverage as 129 mg gallic acid equivalent.
This is approximately twofold of the phenolic content in 100
mL cranberry juice. Ud has been reported to consist more
polyphenolic molecules than a great number of plants in the
nature. Besides its wide-spectrum anti-bacterial features, Ud
also possesses in-vitro anti-mycotic activity against Candida
albicans [2]. Ud is a rich source of iron, ascorbic acid,
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carotenoids, essential amino acids and fatty acids [4]. A more
recent and also the most reported use of Ud is the treatment
of symptomatic benign prostatic hyperplasia (BPH) [1-6]. In
addition to its effects on relevant hormones and cytokines, its
S-alpha-reductase (5a-R) inhibition activity has also role in its
therapeutic merit [1,2,4,5,7,8]. Inhibition of 5a-R obviates the
conversion of testosterone to dihydrotestosterone (DHT), whose
high levels are linked with BPH and androgenetic alopecia
(AGA) [9-11]. Various Ud extracts are also used in cosmetics,
and this plant is a common component of shampoos [1]. It has
revealed anti-dandruff and astringent activities in preclinical
experiments [3]. In traditional medicine Ud has been used for
various forms of non-scarring alopecia [12], and also there are
some promising preclinical studies supporting this beneficial
effect. A mixed herbal hair formulation composed of six plants,
including Ud, was shown to boost viability of human dermal
papilla cells significantly [13]. In a telogen effluvium model
animal study, application of Ud gel on skin dilated the dermal
arterial network significantly, and probably due to enhanced
perfusion, it was displayed a quantitative increase in anagen
hairs [14].

HaCaT cells are immortalized human keratinocyte cell line
that has been used for studies of the epidermal homeostasis and
its pathophysiology [15]. In this study we investigated the anti-
androgenic activity of Ud extract in HaCaT cells, regarding these
cells a general representative of the integument, for the probable
benefits of this plant in androgen associated skin diseases.

Materials and Methods.

Plant material and preparation of the extract: The plant,
Ud, was collected locally and identified in our laboratory, based
on a reference book [16], and a stereo microscope. Dried leaves
of the plant were used for extraction. Forty grams of fine-cut
leaves were extracted with 500 mL water-alcohol mixture (70-
30 v/v) using a Soxhlet extractor at the boiling point of the
solvent, completing two full cycles. The extract was filtered
through a 0.45 pm filter into a glass vial.

Cell culture: HaCaT cells were maintained in New Brunswick
incubator (Eppendorf) at 37°C in a humidified atmosphere at
5% CO,, in Dulbecco's Modified Eagle’s Medium with high
glucose, supplemented with 10% heat-inactivated fetal bovine
serum and 100 U/ml gentamicin. All supplements and media
were purchased from Sigma Aldrich.

Cell proliferation assay and cytotoxicity analysis:
Cytotoxicity of the extract was evaluated by XTT assay. HaCaT
cells were seeded into 96-well plates at a density of 1x10* cells/
well. Plant extract was diluted with culture medium and cells
were subjected to various concentrations (100%, 10%, 5%,
3%, 1%, 0,5% and 0%) of plant extract. After 72 h incubation
period, cells were exposed to XTT and activator reagents (Roche



Diagnostics) for 4 h as described by the manufacturer. The
viability of the cells is reflected in the activity of mitochondrial
hydrogenases of the cells converting XTT into color-dense
formazan compound. The optical density (OD) of soluble
formazan compound was measured at 495 nm by microplate
reader (Bio-Rad). The cell viability was calculated by using the
formula below:

Cell Viability (%) = [Mean OD of test group/Mean OD of
control group]x100

Based on cell proliferation ratios of treated cells with respect
to the control cells, cytotoxicity levels of the plant extract were
determined. Higher concentrations were found to be cytotoxic
for HaCaT cells. For the subsequent analysis, the possible
highest concentration was determined as 1% and HaCaT cells
were incubated with 1% concentration of plant extract (Figure 1).
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|
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Figure 1. Cytotoxicity analysis result of Urtica dioica extract. The red
bar represents the extract concentration chosen for incubation.

RNA isolation and reverse transcription: Total RNA was
extracted from cells treated with plant extract and from untreated
cells by using TRI-reagent according to manufacturer’s (Sigma
Aldrich) instructions. RNA quantity and purity were determined
spectrophotometrically using BioSpec-nano. Transcriptor First
Strand cDNA Synthesis Kit (Roche Diagnostics) was used for
reverse transcription. cDNA synthesis was carried out using
500 ng total RNA, 2 uM each final concentration of gene
specific primers of glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) as reference gene and 5a-R type II (5a-RII) as study
material (Integrated DNA Technologies), 10 U of Transcriptor
Reverse Transcriptase, 20 U of Protector RNAse Inhibitor, 1
mM each of ANTP mix, and Transcriptor Reverse Transcription
Buffer (5X) according to the manufacturer’s (Roche Diagnostics)
instructions. Primer sequences (5'-3') are given in Tablel.

Table 1. Primers (5'- 3') of the genes studied.

Primers  Forward primer Reverse primer

GAPDH* ATGGGTGTGAACCAT- GTGCTAAGCAGTTG-
GAGAA GTGGTG

SoRIT** CGCTCTACCAGTACGC- AATTAAGCACCGAT-
CAG GCCCGT

*Qlyceraldehyde-3-phosphate dehydrogenase is the reference gene

**5-alpha-reductase type II

Gene expression analysis.

Real-time reverse transcription quantitative polymerase chain
reaction (RT-qPCR) was carried out in Light Cycler 96 (Roche
Diagnostics). Amplification of products was detected via Fast
Start DNA Green Master Kit (Roche Diagnostics). Each 20 puL.
reaction contained 10 pL. SYBR Green Master Mix (2X), 0.5 uM
of forward and reverse primers, 2.5 ng cDNA and appropriate
amount of nuclease free water. All samples were run as triplicates
in each run including a non-template control and four standards
(1:1, 1:10, 1:100 and 1:1000). All reactions subjected to initial
denaturation step at 95°C for 10 min and 45 cycle of 3-step
amplification. Melting curve analysis was performed to confirm
the specificity of the amplified products. The AACt method of
relative quantification was used to determine the fold change in
expression. Fold change was calculated by the equation below:

Fold change = 2744¢

Statistical analysis.

All data are representative of three repeats and expressed as
mean and standard error of the means. Statistical evaluation was
performed by unpaired #-test, using ‘Graph Pad Prism 5’ software
and the results with p< 0.05 were accepted as significant.

Results.

Results were represented as ‘Target/GAPDH Fold Change’.
Results of gene expression analysis via real-time RT-qPCR
showed that plant extract caused statistically significant
downregulation of Sa-RII gene expression (p=0.0021) in treated
cells, compared to untreated control cells, and ended up with
0.5873+0.0586 fold change (Figure 2).
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Figure 2. Gene expression level and p value of 5a-RII in Urtica dioica
extract treated cells, compared to untreated control cells.

Discussion.

The androgen hormones are crucial in modulating hair
growth, sebum production and sebaceous gland differentiation.
Although DHT is the more active hormone, which is converted
from testosterone by the enzyme 50-R peripherally, both take
effect via a unique receptor, the androgen receptor (AR). AR
exists in epidermal and follicular keratinocytes, sebaceous gland
cells, dermal fibroblasts, sweat gland cells, dermal papilla cells,
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endothelial cells, and genital melanocytes [17]. The expression
of AR in the epidermis denotes that keratinocytes are among
the targets of androgenic hormones in skin. In the dermis, about
10% of the fibroblasts exhibit AR immunostaining [18]. In
spite of the fact that the mesenchyme-originated dermal papilla
manages the epithelial follicle in various facets, germinative
epidermal cells of the lower follicle can also stimulate hair
growth, and intrinsic dermo-epidermal relations are vital
for the healthy maturation of hair [19,20]. Two steroid 50-R
isoenzymes have been discovered based on their different pH
optima and tissue expression patterns. So-R type I (50-RI) is
expressed predominantly in epidermis, outer epithelial root
sheath of hair follicles, sebaceous glands, and the liver. Sa-RII
is expressed primarily in the prostatic tissues, epidermis,
sebaceous ducts, inner epithelial root sheath of hair follicles
and dermal papilla cells [21,22]. Changes of isoenzyme and/or
AR levels in the skin may have important consequences in the
precipitation of androgen related skin diseases like seborrhea,
acne, hirsutism, and AGA. The essential functions of androgens
in the pathophysiology of acne have long been known and
validated by scientific experiments [17]. Although indirect
effects of excess sebum production stimulated by androgens are
the main factors in acne pathogenesis [23], the presence of AR
expressing keratinocytes in the pilosebaceous ducts may suggest
that androgens can also directly affect keratinization in the course
of acne development [18]. It is formed immoderate amounts of
DHT in the skin of hirsute women, but it is not apparent if this is
due to overactivated hair follicles or the associated hyperplasia of
the sebaceous glands [17]. Albeit polygenic heredity is accepted
to be the primary cause, androgens have important roles in AGA
presumably free from genetic predilection [24]. In AGA, the
scalp displays higher expression of AR and higher quantities
of DHT as well as Sa-RII. When the levels of androgens and
ARs increase, their effects on the expression of genes which
regulate follicular cycling increase also [25]. DHT activates AR
and reveals the histological features of retarded hair regrowth,
shortened anagen stage, early regression, and minimization of
hair follicles [26].

It was previously reported the inhibition of Sa-R by Ud
extracts, but until now this was only shown in prostatic tissues,
using biochemical enzyme inhibition methods [5,7,8]. Although
it was reported the suppression of 5a-RII gene expression on
dermal papilla cells, this study was performed with a mixture
of six different plants including Ud [13]. The current study is
the first one showing the suppression of 5a-RII gene expression
on skin cells with Ud extract alone. The results of the current
study may partially explain the cause of its beneficial activities
in traditional use against hair loss. From the point of epithelial
keratinocytes in androgenic skin diseases; the effects of
androgens may be directly epithelial through keratinocytes
and sebocytes as in seborrhea and acne [17,18,23], or both
directly and indirectly through epithelial and mesenchymal
cell interactions as in hirsutism and AGA [17,19,20,25].
Nevertheless, keratinocytes are one of the target cells for
androgen actions in skin and the androgenic interaction is the
essential factor in androgen associated skin diseases [17,18].
Considering its abovementioned features like rich polyphenolic

© GMN

content; anti-inflammatory, anti-bacterial, anti-candidial, anti-
dandruff properties; rich mineral, vitamin, amino acid and
phenolic contents; perfusion increasing characteristics, together
with the currently reported anti-androgenic activity in HaCaT
cells, it can be suggested that Ud has a solid scientific base and
a promising future in cosmetic dermatology, and new product
development against androgenic skin diseases.

Conclusion.

The androgen hormones are indispensable in modulating hair
growth, sebum production and sebaceous gland differentiation,
and keratinocytes are one of the target cells for androgen actions
in skin. The proven antiandrogenic activity of Ud extract on
skin cells may further encourage developing new products with
this plant and performing relevant clinical trials for various
androgenic skin diseases.
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