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SaRI Sa—reductase inhibitor

BASP Basic and specific classification
BMP Bone morphogenetic protein
BrdU Bromodeoxyuridine

DHT dihydrotestosterone

DKK-1 Dickkopf—realated protein 1

DMEM Dulbecco's modified eagle medium
FBS Fetal bovine serum

v—GT v—Glutamyltranspeptidase

hDPCs human dermal papilla cells

HHDPC Human hair dermal papilla cell

HGF Hepatocyte growth factor

IGF—-1 Insulin—like growth factor—1

IL Interleukin

MTT 3—(4,5—Dimethylthiazol—2—yl)—2,5—diphenyltetrazolium bromide,
a tetrazole

ORS Outer root sheath

RCT Randomized controlled trial

SOD Superoxide dismutase

Shh Sonic hedgehog

TGF-31 Transforming growth factor—[31
VEGF Vascular endothelial growth factor

WST-1 Water—soluble tetrazolium salt
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4) 25 (Dermal Papilla)
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[&%]: Kevin S et al, The Scientific World Journal, 2013]
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RS A7o] Xl whe} 477 (Anagen: growing stage), 1% 7](Catagen: degenerating
A1 7](Telogen: resting stage), WA 7] (Early Anagen) 59 553 F7|&
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(1) A7) (Anagen stage)

qA719] e 2~8doln HA Rke] 80~90%E AFA|staL o] TAol| A Ruke
& 2ol 1~15em A% At BAFel dEshs B sl RRAEe] £do]
R 4=A 07 Joju} quly}a}o] AR ETE o]FA wrEolx Bk 7b3 dAlow w7yt
Hrow SEHA Wi Rl o RRe mute) 4ge IS Fal Beshs 48

(2) 4]¥7](Catagen stage)

HE7)= 717 Brha me] Aol A =@l AR el W Al7lel.
oluli= mube] At o] Wi FA VIR Holrk A7IR ko] Hajelw W)
A Ak AH7E 1-2714 B9 A&7} FA7 = APE] A7) wie] 195
AAGLL, o] BAGIAE RRAIESE A2AEe] Bl WHHA ATEE whso] X
Skar wre] o] ke W, Ha sle] wigo] FEo] 4ts]a Ha) AAe] dolr}

°F 1/32 &=t
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(3) &A17](Telogen stage)

(4) 2A7](Early Anagen)
FAZE BU f21s FF BAae o] ueiAEA oA AR S 2R

HEE7) AshzE] o] A717E A7) eleh Al milke] A oL wpre) Agtste]

A P FHIATA FA7I] B R 2k Weld] 98] T3 jhos WA

A%7|(Angen)  2|E|7|(Catagen) BX | 7|(Telogen) AEE7|
2~8¢ 2~4F 47H ;| (early Anagen)

!t , zx} Gl u
( l 4% _ e

a2, 22| =7

[&A]: Park et al, Facial Plast Surg Clin North Am, 2018]
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(1) WelA w3} (Intrinsic aging)
A E AT AZE bl whel A H o m AT E wm3FeAo R 9jx o A
ARE I Sl FEEA A, 52, A8 55 5o vl dS vt A =3t
Ay w7l Uy AR il Ay ek AR 2lE A=
23k}

(2) €A w3} (Extrinsic aging)

Ilele] #7, 4%, v, sl we 2A Aok Welske
IS e U Fre] AR G AR ool T S0 o) Relaln)
A

E3] Agkel gl Aol 7l AgtE|o] ¢l o|gksldske vlelvleke] A eE AR
83k AdkS o=, 9 2 Aol olal] eollA FYPE = A B 2 T2k
gl A Alolo] o] sba AIS £AFAlY) I B |5 Adle] okaus 1z wWElE
dofgow Wezte FJrEE et

(3) 2F3}# ~E# 2~ (Oxidative Stress)

ALslA ~E g A= Aebd A Al (Melanogenesis)oll el A o] Ay} njEFZ=glo}
DNA°| mutatione Z#sFe] W 2 (Canities) 2} €27} yebdtta B E Qo). E35
A7) 0] ko A dled A 1A Fof] BEdk s A AEgAE B AEZANE

o

A
o

O

QogowH YRl FuH L, AT tholojEx Bk Joe] BB 2, gl
A1} muko] FA )43 muke] F717h gpobA e, QPP EI} ke S WA
E4e g
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(1) Farst

FASA 3 we] F717) gpobH e, Qg Est 7

3 & Flelrle] Bagiihe] B oS 2o way
T}
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stEo] 4kt ~Eg g FolE

A mEF AL B A¥AIE doons BrE

1) &4kt m4 244 (SOD, CAT, GPx %)

@D Superoxide dismutase(SOD) A

SOD+= [20," + 2H+ — H0p + 0:]9] HHE-S Ev)| =], ad¥ o2 Oy 9 H,0.E

AATE AL AEACNA B LT G4& Foltd Pt SODE 07719
HOZ9 398 Zujgtozy o]#fd uhgS zH3t

@ Catalase(CAT) A
Catalaset [2H:05 — 2H,0 + 0219 WH-g-S Zufsto 24 AE WA 2 H,0.9

=X A EE TolFr)

@ Glutathione peroxidase(GPx) &4

GPx+= [Hy0, + 2GSH — GSSG + 2H,0]19] whe-S Zufjgto 2 A|3E oA 2] Hy0,2

48 WAG s werrl

(2) 84
o] WelAlsl)L Maleld WelAEs) mds gAsm 45e doA wuke] &3%

A<
T

o |o
Y of.

o

1) IL-1, TNF—aq, Prostaglandins &

A=A cytokines?! IL—13 TNF—aq, Prostaglandins 52 EEHA|E 2] A EALS

TP dEA Ao

13|
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2. FQ Hio|OfHe| 53 iy

(1) &2ks}

1) 34ks)t a4 &4 (SOD, CAT, GPx &)
Y55 AlE (Human hair dermal papilla cells, HHDPCs)ol|l A a4k} X% @491
SOD, CAT, GPx & tdo® &4S A% BiF AlEE vl 5 HO.E A28t

A AEH AE 1 enzyme assay kit(BioVision, San Francisco, CA, USA)S

(2) &<

1) IL—1, TNF—aq, Prostaglandins &

Hj ko] Eyt A A X = Trizol reagentS ©]-83Fo] 83 3 0.2 mL chloroform=
H7Fste] Aol whgAIZITh HEg-o] Eud d4 Eelste] dalo] 23k sls o)
mRNA7Z} ¥3tH A5 aS Bgslt)l o]%  antibody Avidin—HRP conjugated=

& TMB 7148 258t0] o8 ol WAe ¥

4
w
of
Ey
i
rlo
2
>
o%
B
g
2
Y
o
o

=
og
o)
mi
v
2
ol
=
1
rl
H

rizol reagentE ©|-&3}o] &3 %, 0.2 mL chloroformE
A7reto] Aol A BESAIZITE whg-o] S @4 ko] dEo] 239k she
mRNAZ} E3tg AH5oS Bty 53 RNAS DEPC(Diethyl pyrocarbonate) =l
o] first strand cDNAZ A3t T4 E cDNAO| Aol E71Q19] primerES WHEA] A

B HA4E 223 F 404 2ATS 24,
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AP

PN
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1>
Ahe
™
folr
B=)

1A NA EeletAY Ao E FvjEE /-5 AE (dermal papilla cells, DPCs) ¢}
QX% M (out root sheath, ORS)E 10% Fetal bovine serum (FBS), 100 units/mL
penicillin 100 wg/ml7} A 7}El Dulbecco's modified Eagle medium (DMEM)E
ARg-sFe] 37C, 5% CO, incubatoroll A viFstcy, MTT, WST—1, BrdU assay == =3
24 Alae] SAEIE gl
@O MTT(3—(4,5—Dimethylthiazol—2—yl) —2,5—diphenyltetrazolium bromide, a
tetrazole): MTTH 2> A A= S AAeke dF9 #Ho|th AL del+=

AAE v EFEg o) &0 gHME BeA g4V oA MTTE &84 T2k
AA Sl Formazanl. & g ste] Aol HAA7|&= Aol =& A X E o]

7550l gith tholwd A Z A 81E (DMSO)-2 A2 W Formazanes 831 4 )L,
FAAWHEY HAPIR 540 B 720nm EolA FEFAE SAHH YANE FE
Aoz wkded 4 gl

@ WST—1: WST—1(Water—soluble tetrazolium salt) > A3 F25 2oy M EZAYE
s A%l Atk o s MEue] nEFEo}l Yria Ao 9J3) Tetrazolium
Salts(WST—1)ellA] formazan®]eh= A EZ o] A ¥ = A& ELISAZ S4 st}

@ BrdU assay: BrdU(Bromodeoxyuridine)< A2 ¥ DNA| ZAgt= ™ & BrdU
FA 5 A5t AEET YA 59 994 [3H]—thymidine©] A3 DNAY
Agte= 2s BUEES & AP 34 B3l Al A4S A7 5 Uk BrdU7t
DNA® A% MEE BrdUE W4 o2 922 A9 54 e J3F A4 HY

22 FAE AHEste] {47 dEdh

17|



HY7ISHE 7Isd &7t 7101E

BT AE L EIE AXEE A ags 3 Ve 248 AT & A LA
W ¥ = gk A2z} IGF—1, HGF, VEGF, EGF 5 @eizdE9] W8-S RT-PCR

C57BL/6 mouse= A%
A1zt A9 oF 357 A7)
UA] B mdo] FA7]= Holuo] oF 457) o) A &H . AAdE4e] a3E Hrsh]
Az A oAR7E vk e Ak 2EAA A4 715 8
21g W9l9] 4% 653 C57BL/6 MouseE ©]&3}H %
wEsh] Y8l 5 & 959 Mo| S Kol FAY] ARE 7HA
AREEE T FH (A T) H AT 3k T ARV]E o83 1A} AR 5 AR

Ads % 23 ARE AAEH

_‘d
A

.

i)

M

rlo

}:011

fifo

2

r o

O>“

o

1:0{1

k%
T

@ H&E (Hematoxylin & Eosin) 21

7 A5 5 o] 55 %28 H&E(Hematoxylin & Eosin, H&E) 943 93l 4%
FEddete|l =R At o R 1AE 4 um Y dAES eSS THT
F3Fetal HEE Alefo = Agt HukeERIA) 3 s ] HE o]&sto] 7%
glo] Eefol=ol "oy}, &efol& 9o ZAHEHS FEHA oW, HrlEEE
AMEY ofeol]l HAA HaL, o] oA sl wot 9 5 Al vAE JhlEtE
ojlu A& & 5%t

@ R (hair follicle) I A2

Z28k4 g (hair follicle) FE] H71E 317 84l 27| (telogen, anagen

[~VD) e Fejd EAo wa} 2 (hair follicle)o] |3 H = 7] GAS A3},

|18
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Visual evaluation by hair care specialists. (T CIEETTY N=230

“Luster—less” is shown in red, “somewhat luster—less” is pink, “in—between” is white,

“somewhat lustrous” is sky blue, and “lustrous” is blue, in this picture.

dgdn. d3de 22 87| S8

[£2]: Nagase S, Cosmetics, 2019]

7
FAE 18 o] RIbS AAdnd FYS FEl #W7Eeth Scanning
electron microscopy (SEM)+= EZF 3ol HAPAS FALSH] Y= A& A
ARE do] FHS st AR hair surface 7S 98l 71 ol ALgE 1L
Qo =2k w7t gl gk

A2 AR 5 vk SEM=
o] JNA)E =

2—point scale grading system< =3l 74 %9
| 2ol &71 7i4de] frelst 5 7H2 point scale

OHH —
(
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_\;
N
ke
utl
>
ofo
ot
o

o)
IR

21 |



[
N
or
1=

= 7lsd 87t 7101

12-poin

A ——
P scale
Critaria
Intact halr

Grade
1
2 Irregular overlay only o ———
3 Very gentle liting up on the edge
5 Owverall lifting up of cuticle layers and slightly crack or hole
farm
6 Sevare lifting up, crack and hole form ————— - -
7 Began to slighlly desguamation process ol severs Ifting up ¥
ol cuticle layors -’
L] Partially visible desguamation form
-] Overall severe desguamation form
10 Beagan 1o exposure tha corox and rest the one-third of cuticls
layars
11 Partially exposing of the cortex and rest the hall of cuticle
layers
12 Exposing ol the corex withoul cuticle layers

9. 2R 7|5 SEM HARO|F2=2

— o) SAMBA Hair system: 23} ¥ 5}o]

Ast 12-point scaleQ| At HIt7|=

_II)II

[£2]: Lee SY et al, Skin Res Technol, 2016]

D RS samplingA] A% 2242C, £5% 5055%S A 5H,
s A1 Z-of| hair bundleS A Eslo] 379 F2F9 =

TS 3|53} Ule] 4keks o] &3l Ty} mt
FHlE oA adsiE & v

-U-l

el

=
SE Hgleln BG4S A 5 3

A<

=5
ne)
1o,
4o
N
il
¥
ﬁ,
ot
st
_‘

%0,
rlr

7] (luster), A%(color), ©]w]A]
(image) 52 58S T3kt Yepd & vk SA7171= H=37b9et
(polarization color camera), =3} %" (polarized illumination), A&
% 2] (cylindrical mount) 502 T4 % o] 9lom Ribo] Hl.S FA}SIA
Zh AP 7F WARShE 9lo] RRALZRS: A S8t fHakgo e mdt

AR A B4 BE U= 998 $8ea Aok

39.23 1260 | 7342 7623

::;gle {deg.)

2110, SAMBA Hair system
[EX: gloll 2|, BEREEMRFRAE, 2010]
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3. Al Al Al A

b A AlE

(1) A3 A

EF AM3(dermal papilla cell) B+ 9] 2% (outer root sheath, ORS) Al 3ol 4|
AL T4 =3 3 A &3 Bl Jﬂr TR Z701x S0 S} ukEok) BlolS E3)
ik A% A w5 A VA ATE Ak

AE, %*—! e;— 2 A g3 8kl Hhe MTT, WST—1, BrdU assayS £ 7FsahH
zte] Walel vhila gake Western blot B2 ELISA 59] #PH o g gelsk

oA wd7]¥ vl (hair organ culture)S T3 Bk A% H7] F=

ﬂarﬂ

(3) EAAE
ANHATE= AHEZD 2glo] i Ws) = 27 APTES A0 =2 vasly]
p<0.05 FFollA FoldE HAggt

L. SEAIE
(1) Al&A



i}
A

-

ol

-

on

(2) Hho] 2.7}

il

o] M3}l ohd Aw o] nlo] e mi o] M3

Asje] & 714 A%

=
=

(3) BAAE

9l

Fo] p<0.05 FF=ol| A

5]

EAHo 2 )l

Ch QIHMEAH

+

vAO

(1) A

A A

&
g

1) A

e 7k 18~604]2]

AR

|Z], 2019; Nagase S, Cosmetics, 2019]
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[ 26

b EAA LY AP al mE mE Jrhk B &4 sk Adagld
Q4 8, Aol el WA, A, W eF o) St Al wjeh wuke] 4
Aeg Besk Aow RGN A} Hgel B8 5 2k W7k okl
ANE R E e A9 F12 ATse] A AR e 7 AR
S F AR S, AR Edon BohR

13| 0|&/65 18]/63~370& 18] 0J2t/37H
€A (bleaching) +104 +5% +14
& (perming) +104 +54 +174
o A (colouring) +104 +54 +174
# E (hair cut) -3% -2 -1%

53| O|&/15 1~63|/1% 18| O|2t/1%
ad] 7] (flat iron) +5% +34 +14
=2}o] (blow dry) +3% +274 +1%4
Y14 (combing/brushing) +34 +24 +174
W& 7+7] (washing) +34 +24 +174
YA (deep conditioning 57 e g
treatment)
I Y (rinse off conditioner) -34 -2% -14
v 23 g o] (heat protection spray) —3% —-2% -1%

BAIZH 0|4/ 1~BAIZH/Y TAIZHOj2/Y
Ul = (sun exposure) +5% +34 +14

Td 7d mnk Ame &4 7
187 ol A7e &4

Aol 184 mivk:

[&%]: Marsh JM et al, Healthy hair, 2015]
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2) WAL AL 7= (D

O AYXAH
e ~7]d Al AST = ALT B3 serum bilirubin > UNL X 20, HEi= oFE-A)/25-2-A4]
e, Vs, A =57 e AWz )
e =24 A] serum creatinine > UNL X 2], T+ 9k AR A= 3kx) e =40
Q3 A A3zt
o ~u|d A 2AEX] &= 1HH(SBP> 180mmHg ¥+ DBP> 110 mmHg) %+
= A
o 238 A 2HEHA ZE T (HbAle > 9%)
o 1A 5d o] oA T 7IHo] A= A
4 Xé/m\_]_jq'zi ;g%]'o] M’E‘ X]'
o 1AM I Azto] = A
et BRZ Y gRT A7 GRS HEA 9SS 5o 2 g9 A3
A= A
O Ag4 AH
o AN EE Ff FolAY d2ls At A= A+
O =58
o 22 6702 W AT dutasteride = finasterideE 583 o] A= A
o 3t 1ER =& 2EAl 2 YR, FEAE =¥t e A
o Xt IU/NETE b =S H85ta e AF AHEo|E, MEAVEA, 3 A,
FuddAl, FEHA, wekrF8A ZdA|, 7] 3A] A, o)A, spironolactone,

cimetidine, diazoxide, cyclosporine, ketoconazole &
o H 1ML 74 2HEE AAE FHo =3xSt §)
o wure] Y] GFE F WA FAE 3AY ool HEF Ho| YA} @
Bgata Qe 4

fIr
>

O Ag &
o AFL AF

1

(A} 40g/2 14 o1k 208/ oY, LS 40g=17% 25 0.8 Fi 55 U 1L)

O gy =7]
e NFEA g LY =7)/Rtgo] A= A

O 7]E
o A 3/MYE W gE dAFeAd E AN
o 1 & AR o) Aol At wk

27 |
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3. FH5HLI 4539 F$ AND H|ZFo] 37 o]l AY AS-
s @7 U DR0| PHUED, B2, NBR2 Y 32 ABHE 24 Due
3.1. ANOVA(Analysis of variance) : v+ o] z}fo]E& Hlul gk w AL-g
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3.2. Kruskal Wallis test : = 7Fe] x}o] H] 1L A]
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O Randomized Clinical Trial(F A1) randomizations &3 tdZ7F ool 8] A
HEg WEHFE SAT 5 e AAY A9 2 ¢l 9]@l baseline®] 5/30]
i ZF ApolE Hols A9 BT S ol Ay, AT Ae s HEE e
(covariate) &% modelol|] E3A]A A 4= 9lS. 18} 7} -9, randomization
blocke. 2 A/d3}o] randomization SAA F3H-29 vl Fo= vE EA4HS
WA e o] e 5= Sl

2 =1
4.1. ANCOVA
— HAStA = W4E 2d Y 3 (covariate) 2.2 F71E 5 9L
4.2. Linear mixed effect model
— B8t} 3= HE Bd ) T (covariate) 02 F7HE 4 S
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F, A, e, dad BRY s 2 ¢ FEo mE EAF AEY
J Herbol 33(1):1—-7, 2018

A7, 2w, AN EE e 91 dekAe] i 5 a9} &<1. Biotechnol

d A g, waph A o] wly] mie
Ed3 ety Wl diekn] 83183 %] 6(1):33~40, 2010

Aeed, vz, gJuEAgwZel okEXxH. J Korean Med Assoc

% oF. B AN A AFAY F YEd BE 2w 7] 2
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