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Finasteride®] 7%= ABAHHSA A= WEH FEFo=A Sa-reductasr 45 Ao =
A 3 TEEQ] testosterone©] EE/PS DHT=E == A2 AAIto=A 2dZE Fofstd
oF 80%clA R aaprt HeEAT, FurteRs, BN #3u dAsh oid, ASsUh F
Z, A7 @AF 59 FARE Aol HalEY Q1S
*Fa AW AEY] FAE 3 A
Minoxidil Finasteride
-d&, o, I, 5 FEZF (swelling of the | -€&x] JA: U&=, &, W, F HFE
lips, tongue, throat) (swelling of the lips, tongue, face, throat),
-FE27] (hives), 7t#=% (itching) 57| (hives)
-o53et (difficulty breathing) -2 Y S8 Y T (breast
- 27} o]t ZAF (lightheadedness) lumps), &% (pain), FFEHE (nipple
- &2 AYhs (irregular heartbeat) discharge)
-ojZ]2% (dizziness), 71585 (chest pain), | —7]8H  (Impotence), AL E (loss of
S (headache) interest in sex)
~8Ht (redness), 74 (dryness) -o]x8Z (dizziness), +% (headache), 3=
—F 08t (flaking of the scalp) (runny nose), IT|HFZ (skin rash)
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O oleidt w7 SlelA Chet APE AZIE WREAAE ALsh] 95t AwSo] gol A
Glom] 8140, AM, AN, Tgolus, AR, 4N SO 2SN HuEd avpt
wgge] Beloz W 9ok, 71E minoxidil B $ASAL tha Be 479 W fw

2 Holm 2UAQ W 2 2§ 7o vt Aol HE5 AU, webA FYRE Folelw
5Ag] Sesl g QRag WREAG A4 AL et needst TS TS AT,

AME XSS s &0 o2
st SHRMEL RIS, Dt 4, 2 200] 7}, ALP, y-GT £, IGF-1, mRNA, SCF& 0|0|S, 2010
ARt GodM Dt =71 odl Al J7| Z7| S x| 0|10, 2008
Abatifora DELMEL VEGF, IGF-1 52 248, H|S 7 Malassezia furfurjof] &7 St o174, 2010
Z480| HAEEEE) U, pgt 4, 2G| 57} F2X|H M3, 201
DCS-HT® (AMHT] : 5142 : B-sitosterol) ALP, y-GT &4, IGF-1, TGF -2} &2 W8 Ofail= 2t 2AH, 2009
24 L2 S o, 05k 2 2E Y, 2007
SEHA FHPATE O B2 testosterone, DHT Zf4 2SLt, 2012
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JAK-STAT Signaling Jump (!)«_-m,.-sma,k
Starts the Hair Cycle

Etienne Wang ', Sivan Harel' and Angela M. Christianao™

Legrand et al show that JAK/STATS signaling in the dermal papilla is required for
anagen onset in the murine hair cycle. Interestingly, others have shown that LAK-
inhibition is able to induce telogen-to-anagen transition in wild-type mice. This
apparent contradiction highlipghts the complexity of interactions within the hair
follicle, and encourages further discussion on the role of |AK-STAT signaling in
the various stem cell niches of the hair follicle.
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RESEARCH ARTICLE

CLINICAL MEDICINE 2015 © The Authors some rights reserved:
exdusive licensee American Association for

Pharmacologic inhibition of JAK-STAT signaling s T———

under a Creative Commons Attribution

H MonCommercial License 4.0 (CC BY-NC).
promotes hair growth e R
Sivan Harel,’ Claire A. Higgins,'* Jane E. Cerise,” Zhenpeng Dai,” James C. Chen,'*
Raphael Clynes,’ Angela M. Christiano '>"

Several forms of hair loss in humans are characterized by the inability of hair follicles to enter the growth phase
(anagen) of the hair cycle after being arrested in the resting phase (telogen). Current pharmacologic therapies
have been largely unsuccessful in targeting pathways that can be selectively modulated to induce entry into
anagen. We show that topical treatment of mouse and human skin with small-molecule inhibitors of the Janus
kinase (JAK)-signal transducer and activator of transcription (STAT) pathway results in rapid onset of anagen and
subsequent hair growth. We show that JAK inhibition regulates the activation of key hair follicle populations such
as the hair germ and improves the inductivity of cultured human dermal papilla cells by controlling a molecular
signature enriched in intact, fully inductive dermal papillae. Our findings open new avenues for exploration of
JAK-STAT inhibition for promotion of hair growth and highlight the role of this pathway in regulating the acti-
vation of hair follicle stem cells.
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O 3344 (Hwanggeumchal sorghum / Sorghum bicolor L. cv. Hwangeumchalsusu)

Mr 1

2 2833 = 4 (Sorghum bicolor)E 7|Eo =2 2004‘51 71‘°JE A& 9401]/\1 _,_7:]]
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FF2ZrTol= Gallic acid, Protocatechuic acid, p—hydrobenzoic acid, vanillic acid, Caffeic acid
59 4E} phenolic BFtEE0] THE S Fo| Hloto] o TfEo] Y= Aoz HilEo] glo
™ Luteolinidin, Apigeninidin, Luteolin 59 &&tHolt SIELE o aF5o] 312 (Journal of
Life Science, 2015).
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Table 1. Extraction yields and antioxidant compounds of the methanolic extracts from the milling fractions of sorghum
Antioxidant compounds

Milling fractions Yield (%)

of sorghum Polyphenol” Flavonoid” Tannin” Anthocyanin® Proanthocyanidin®
Hull 995 3057 040" 1447+055"  13.37x1.03" 11.93+0.28" 0.519+0021"
Bran 19.05 6147 +0.45" 1571052  4725+066 1360+195 0.530+0.013"
Grain 294 340£0.27 461047 2,22 +0.33° 6.44+172° 0.045+0.005"
-SEEsSgo daE oefe A2 E2<0 phenolic compounds ¥ flavonoids AEES E&4
2 Bejay] g Hhe) 2527 S gfslo] 29 740 vlgg Fejslel A9 2& 27

FEEUMEA Ago=m ARETFEe TRHES ANt AL =
H-ES 0%, 30%, 50%, 710% 2 100%Z 57tA9] & SuiE Axste] 7AXS e 55
24E FESY 5 587 7|58 TS vl 2A5S.

-5 2Eo] g S4Fo] Wol F28ue] F2 Y U 10819 S AR8ote] FET
-H & 8&Z 47] foto] F 339 =55 HHEGL

-7t 3% g2 33 $E37 o2 B3 (Whatman No 2 o#A)eE ojllS Hop o]u7es%7]
£ A}gsle] 23] 553 o+ MeOHE 715to] 100mlZ ¢ thd HPLCE o]gdle] B4 AES
B 35}
LS [ = |

N

7]: Agilent 1200 HPLC System

A YMC Triart 5C18, 4.6X250mm

7]: Agilent DAD (UV 280nm)

2 20ul

£2 Iml/min

ol5A MeOH(A) + 0.5% FA in H20(B) gradient (0
2 15% A, 102 20% A, 30&: 40% A, 45%: 0%
A, 605 15% A)
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mAL
600 ‘
500 ||
FFEss 2299 | )
200 | |
Chromatogram 200 | o A L fan ‘
100 A vjl l.__w\_,ﬂt____./—f"’u’ i W\Lw‘“"wl'.‘_hi!.‘;wL _L
p4— 3 L‘r\‘_\ S~
1ID EI‘:] EICI -!IE] EIG min
EEE N T %) 100% 70% 50% 30% 0%
Catechin 8. 757+ 1202 1387 1735 1317 1110
Chlorogenic acid | 10.632& 392 314 348 161 53
Caffeic acid 127418 160 194 838 1906 39
Ferulic acid 21.628+ 1906 2207 2079 1346 598
3-Coumaric acid | 22.912& 361 1521 2458 759 116
Hesperidine 29.892% 1523 2412 2358 2279 1083
Naringenin 38.189+ 686 1472 1116 739 558
Luteolin 40.171& 741 829 1130 1084 347
Apigenin 431742 707 1581 1311 430 59
Peak area A 7681 11923 13377 10025 3963
FE272(%) 10.8 13.5 17.4 18.8 22.5
371 AhBHA B0l s 55 8WE 50% FHLE ARESIAS wioll 2 phenolic

2=} Flavonoid 3FHE9] =
AHESIAS A9, o

A e S

~50% olste] FHg snow Qlsle] Yuo] ¢eE AR U gl &
Zo] WolAWA TP T ZAkSAL, QAR ot ofit 29| olgo] WA s oF
84 JEEY 22 482 o WA vehd
weby 2% wgo] M B 5% 40 Wold 59 1ol AEdoz 3% Sui: 9w
2 o] 10ue] 50% WaolHE () AHgste Aow AR
%% @go| M 2L AW L=E BHM] S5kl 52 SUEA 1093 50% FHS Fstm
A, 30T, 50T, 70T 9 1000T0] ZA)H TAZH 59t 228 Aast $ 4y 3 ojgsia 554
e wEer @ 479 84 4Re HPLCE B4l & mawde] g Autsle] malh
FE2T T Y% 2 T maHA

AL 13.2¢ 7289

30T 14.8¢ 11788

50°C 18.8g 15173

70°C 13.2g 14382

100°C 10.8g 16638
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O Fa2sso e TEEINE 47 2954

2 oAgo] AvgH S0 (Sorghum bicolocr L. Moench : SB) ZEA|R+= tftetedisty
AAxAEALG o] HEo] it

Aok @ 717]

Column chromatography-& silica gel> Kiesel gel 60(70-230 mesh, Merk, Darmstadt,
Germany)= AFH25}911l, Sephadex LH-20(GE Healthcare, SWEDEN)-2 AR835}%itt. Thin Layer
Chromatography (TLC)+ Kiselgel 60 F2542F DC Kieselgel 60 RP—18 FosusE AHESHA L, A
A BE AR EFAICRS ARESFYTE Preparative MPLCE YMCALS] Forte/R 71718 AR
599 o™, NMR ABHEHL Varian Inova AS 400 (Varian, USA)S. 2 =743}t

G2 HoE FE8(70% EtOH)E H7iste] FLsH 9

3] HHE FESII fojdl ode BE A4 AYEEste] EtOH FE&=
=3 ek & ethyl acetate (EtOAc, 2Lx3)2 HHj F&E0

2 n-butanol QLXx3)= Fu] FE5IE. 7 3& AUt ethylacetate +&& (47.2g),

n-butanol (28.2g) ¥ H,O&E (63.6g)= AAUtt.

ri
it
2
=
O =
i
N
—
N
o,
i
o

EtOAc #8=27H 3ot=9 &3

EtOAc EZ45g)o2HE  silica gel column  chromatography  (c.c.) (9 10X25cm,
CHCl3-MeOH=20:1—10:1—5:1—3:1—-MeOH £ AAJslod 16712 E2=(SBE-1~SBE-16)<
AUt o] FollA At UVES 9 10% HaSOu0lA EMEE SBE-6 (3.14g) W&o disto]
SiO; c.c. (p10x30cm, CHCl3-MeOH=20:1)E AAJ5te] SEB-6-8 (33.8 mg) 3Ft&E(1)S &
Skaitk.  SBE-7 (215 g@wEEel  tiske]  Sephadex LH 20 c.c.(p3X60cm,
n-hexane—CHClL-MeOH=1:3:1)2 AA|slo] 79] HEE (SBE-7-1~SBE-7-7)& g1, 1 =
SBE-7-2 (13mg, 2) ¥ SBE-7-5 (82mg, 3)& Eelstirt. SBE-12 (222mg) o thste] oA
silica gel c.c.(p5%12cm, CHCl-MeOH=15:1)& AAlste] SBE 12-2 (20mg, )& &=ttt
SBE-13 (159mg)2 Sephadex LH-20 (¢ 3X60, n—hexane—CHCl;-MeOH=1:3:1)& A A|5}
SBE-13-3 (35mg, 5 H&|st4ct

NMRZ & sit=9 #2824

3182 1 (luteolin) 'H-NMR (400 MHz, CDsOD,ér): 7.43 (1H, d, / = 2.1 Hz, H-2), 7.41
(1H, dd, / = 8.1, 2.1 Hz, H-6" ), 6.88 (1H, d, / = 8.1 Hz, H-5" ), 6.67 (1H, s, H-3),
6.44 (1H, d, / = 1.5 Hz, H-8), 6.18(1H, d, / = 1.5 Hz, H-6). "C-NMR(100 MHz,
CD;OD, 8 ¢); 182.1 (C-4), 164.6 (C-7), 164.3 (C-2), 161.9 (C-5), 157.7 (C-9), 150.1 (C-
4"), 146.1 (C-3"), 1219 (C-1"), 119.4 (C-6" ), 116.4 (C-5" ), 113.8 (C-2" ), 104.1
(C-10), 103.3 (C-3), 99.2 (C-6), 94.2 (C-8).



3132 2 (apigenin) 'H-NMR (400 MHz, CD;OD,éw): 7.87 (2H, d, / = 149 Hz, H-2' |
H-6"), 6.95 (2H, d, / = 14.9 Hz, H-3' , H-5" ), 6.61 (1H, s, H-3), 6.47 (1H, d, / = 3.5
Hz, H-8), 623 (1H, d, J = 3.5 Hz, H-6). "C-NMR (100 MHz, CD;OD, 60): 1842
(C-4), 166.7 (C-5), 163.6 (C-2), 159.8 (C-4" ), 151.4 (C-9), 147.4 (C-7), 124.1 (C-1"),
120.7 (C-2" , C-6" ), 117.2 (C-3" , C-5"), 114.5 (C-10), 104.2 (C-3), 100.5 (C-6), 95.4
(C-9).

3% 3 (ferulic acid) 'H-NMR (400 MHz, CD;OD,é6n): 7.48 (1H, d, /~15.2 Hz, HI' ),
7.28 (1H, d, /2.1 Hz, H-3), 7.08 (1H, dd, /=8, 2.1 Hz, H-5), 6.89 (1H, d, /=9 Hz, H-6),
6.36 (1H, d, J=15.2 Hz, H-2). "C-NMR(100 MHz, CDs;OD,80); 168.44 (C-3’), 149.54
(C-1), 148.37 (C-6), 144.96 (C-1), 126.24 (C-4), 123.26(C-3), 116.10 (C-2),115.98 (C-2),
111.63 (C-5), 56.15 (OCHa).

3}E 4 (naringenin) 'H-NMR (400 MHz, CD;OD,éw): 7.31 (2H, d, /=8.6 Hz, H-2", 6),
6.79 (2H, d, /=8.6 Hz, H-3", 5, 5.89 (2H, s, H-6, 8), 5.43 (1H, dd, /~13.1, 3.1 Hz, H-2),
3.26 (1H, dd, /~17.2, 13.0 Hz, H-3b), 2.51 (1H, dd, ~17.2, 3.0 Hz, H-3a). "C-NMR(100
MHz, CD;OD,60): 196.80 (C-4), 167.12 (C-7), 163, 96 (C-5), 163.40 (C-8a), 158.19
(C-4"), 129.33 (C-1), 128.77 (C-2', 6), 115.63 (C-3", 5), 102.23 (C-4a), 96.27 (C-8),
95.44 (C-6), 78.89 (C-2), 42.45 (C-3).

e 5 (kaempfero) 'H-NMR (400 MHz, CD;OD,éw): 8.01 (2H, d, =8.0 Hz, H-2" ,
6" ), 6.92 2H, d, /8.0 Hz, H-3" , 5" ), 6.43 (IHm d, /= 1.5 Hz, H-8), 6.24 (I1H, d,
J=1.5 Hz, H-6). "C-NMR(100 MHz, CD;OD,8¢): 159.51 (C-2), 135.62 (C-3), 176.51
(C-4), 146.81 (C-2), 136.61 (C-3), 162.33 (C-5), 99.27 (C-6), 164.93 (C-7), 94.45 (C-8),
157.75 (C-9), 104.12 (C-10), 123.35 (C-1), 125.95 (C-2), 6), 116.3 (C-3, 57, 160.34
(C-4).

FAA4NY 2T 55 KR trx 54

3}H= 1 (Luteolin) 3}et= 2 (Apigenin)

OH ©
Apigenin




_k_‘o_]t

=2 3 (Ferulic acid) 32 4 (Naringenin) SHHE 5 (Kaempferol)

ol B2l 5AS #ote] Preparative MPLCE ©]-&5}
MPLC+= YMC Forte/R& AFEstH oW, 122

28& dlom, o] FFEof diste] 23=
& ARgste] FAIE a5k

12} Silica Prep £2&-29] chromatogram
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' ) i oo T 1
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3}gHE 8 (Chlorogenic acid) SR 9 (Hesperidine) SR 10 ((+)-Catechin)

G FEEE5H 2% 9% 24 AE=ol thote] Dermal papilla cell 224 31 a3t}
FERAAYEE FollA flavonoid SFeHE<Ql Kaempferol¥t Naringenino| A 2491 /-5 AL E3}
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~FE4S F2F F Naringenin % B4 919 HPLC 2424 4%

247171 24 YMC Triart 5C18, 4.6X250mm
Agilent HPLC 1200 system HE7] UV 280nm
: AcCN (0.1% formic acid) : H20 (0.1% formic acid)
0~10& 20% AcCN
o5 10~20% 20—40% AcCN
Gradient 20~25% 40—70% AcCN
25~28% 70—20% AcCN
28~30& 20% AcCN
i 1.0ml/min

~4719] 2702 Naringenin 2EE3 JF854 55 Az diste] HPLC 42 4343



Naringenin &%

Chromatogram D*
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-A2er FEE Y 715A4E Naringenin®] &2 HPLCEA 23t 0.2%=2 2RIE S

~A7] FEH] L 20Brix $E7A] Az Aoz AL,
- 25 HF F2E54S5 (HGO) &%= diste] ofgfet o] 7% 9 74 HAs19S.
A= RERES
ek HZ80] oRrel Hgol e &
B 15.0% ©]A
pH 5.0+0.5
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Naringenin3H=f 0.6% ©°l%
0= (g wt+h) =4=E
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Cocamidopropyl Betaine X A7HA =
Disodium Cocoamphodiacetate AF 2087+
Sodium chloride 2= o
ALt 1

B Hexylene glycol HeF 36rpm Agitation
Behentrimonium chloride ¥
TEA-Cocoyl glutamate AF Y7 (40°C oJsh)
Decylene glycol 2 oF 10E7¢
Ethy{lexyl lglyclerin Z—':zi 26rpm Agitation

A1 utylene glyco A 27 st

e Totarol =¥ e 2
HGC & 1.0%
Fragrance A QC/&A

Al A=
—oflojol i A 9 Ax2FA
INCI Name A | Ax3A
Cyclopentasiloxane AF A7 A &g
Dimethicone = o .
! Agitation 25rpm, 10min

AAF Disiloxane A & P
HGC F&H 0.001% .
Fragrance = QC/T4

Al A=

v

7

N
&
o:

-l 3" AEA 2 A




Cetearyl alcohol

BAY Butyrospermum Parkii butter

Glyceryl stearate

Glyceryl stearate SE

Cetearyl glucoside

L] R | ] | | | I | | | 5
off |0 | off | off | ofi | ot | off | off ofi ol [ o2 |

INCI Name A vk A Z5A
Water 80°C
Hydrolysed silk o1 w3

ARy Carbomer o
Dipropylene glycol Agitation 25 rpm
Polyquaterium—10 b -85l
Cyclopeta siloxane 80

A7 £
36rpm Agitation,
Homogenize 3600rpm, 5%

3t

Cx Arginine

2
ot

36rpm Agitation
Homogenize 3600rpm, 1&
<3}, $Z4U0C olsh

Decylene glycol

Ethylhexylglycerin

Hexylene glycol

Butylene glycol

e A e e S Y )
ot | | oft ot | oft | ot oft | oft | ofK | oft

Totarol —
AF 24 =1
b7 Cyclomethicone = =9
Dimethiconol
Caprylyl glycol QC/%@
HGC #&9
Fragrance
r
AAE

~%u] B APEA 2 A3

Menthyl lactate
B4 | Butylene glycol

Hydroxyacetophenone

B B A )
offl |ofl|ofil|offL

INCI Name Al | AXREA

Water A =F

Panthenol A

Disodium EDTA gk B

Niacinamide A oF HHA =
A% | Ethoxydiglycol 2= Agitation 25 rpm

Betaine =k 2FA-g 5

Allantoin A=

Butylene glycol =

HGC F=4 1.0%

Alcohol 40°C

A E%
25rpm Agitation
7hg3t




1,2-Hexanediol
PEG-60 Hydrogenated castor oil
Mentha piperita (peppermint) oil
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dEnC 429 g2 CASNo TE
10209 Ot B2 A2 fEI S EL EO IS Aspergillus/Sorghum Bicolor | eaf/Stem Extract Ferment Filtrate

10157 TTAFES

9759 FEU[EIZEE
6189 TTEIE
3043 TR AN B EN FEE

Sorghum Bicolor Bran Extract
Sorghum Bicolor Leaf/Stem Extract
Sorghum Bicolor Stalk Juice

Sorghum Vulgare Seed/Skin/Stalk Extract
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Final Report Study No.: C19BL-037N
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ANEBHS: HGC(EZ&#4+4) TE5FUS New Zealand White ENIE 0188 1T =
ANE
{¥&:  C19BL-037N
HGCIE@St<=s) SS=SWs New Zealand White ETIER 0IZS®
MRGE AE

C188L-03TN

I
ROE TIE SVWA BEFR HEB2 80

AR Yav:
iy ROI
152 Croen nc

RS Al
Fades FEE0 05 S U] A5t New Zealand white E71E ©]-8ste] i
A=Alde sk Al AmolefEdidA e GLP AS71del (AR sFstglom,

“‘OECD guideline for testing of chemicals No.404, Acute dermal irritation/Corrosion”
(Adopted: Jul. 28, 20159 “OJefE5o =AHAIR7IE" AFIFEHAA ILA A2017-71%
(20178 084 309)9] AlA7IEe E5oto]l APEden, “sehe (H15502%, 20184 094
2190 QRAH) S et SRAFLALIAsle] 59 sho] LA

APEAL ol AxG FIWrS 2L SOBrixe WEET AL A a
s=8& A7IAR7E ol&sl Arstrt. Agd=4 4
AR ofE 2 o] A5 dixFder 5 Aded A8 8eR ok, 4849
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gstgon AL A
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3 fiETee] Hgahe] ik TR AR ttdor Rxsies TReYA, 2879
ARQEAE Agsigct. ADEA A8 F ANy, A% 2 018 A4 PEead

o BASAIE Ay goF
2 AL AFEHD HGCEHEZZ44) FE5599 miAEES XAWH] flstd], AEE4S
New Zealand White E7]2] m]Hof -85t

AGEA A4g Ado] 5 799 D2 AL AVA Y=E 5B WIARANES olgs) Amst
Ak AF2D 4G o] ARY WFE H9F o] HE frPHoz 98 AFRY HgT
dog st 447N P HAREY Ex AU AR o BEss 7
wotgln, Ag7se] AYELS At ABRD NG T QNS AF L IR A4S



sy, 1 Ade w23 2
D A71ZE S AFgiAlE EEEA kot
2) NE7IZt S}t ol BEEA FuT
3) A= Fofoll ot AT ol dHsts wEEA it
4) g8 midhg wEEA, e iAo EARLolM FHto]l AldEd AA & 1 A H
SUZMA] AdH o r WAEL, FFol 1 ulod AldEE AA § 1 ARMRH 2443 742
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Eicid HO}"% ellA Lo FEES AAlgol I

S gujo] ZA %o wat n-hexane, ethylacetate, @ n-buthanol& Arg3slo] SujASESES 4
sto] 2EEs ZASHIH. 8 28Eof oiste] silica gel?t ODS(Octadecylsilane) 2 5315
open column chromatography®} Sephadex LH-20 column chromatographyS 435} 5%9]
EAQ &4 A2 EYstaen LC/MSeH NMRE AgaliA #+x2E 5745t Ferulic acid,
Apigenin, 3',4°,5,7—tetrahydroxy flavone, Kaempferol, Naringenin®-& 2}Qlcto] o]5 o] Algo
AH-&-SH3A T,

2) A|Eafo¥
Rat vibrissa immortalized dermal papilla cell (DPC) 2 A|Ftisty %37 w42 HE AlZet &
A5 Algdtot HjoksiAth B4%F MXEE 10% heat-inactivated fetal bovine serum (FBS; Gibco
Inc, NY, USA)®}t 1%9] penicillin streptomycin (Gibco Inc, NY, USA)e| ZgH DMEM (Gibco
Inc, NY, USA) HiZE o]8stoq, 37 C, 5% CO»9 27104 viFstadct.
M 54 5 9 34 FX aE dotR7] {8l 96-well cell culture plate]] 25x104cells/ml
E B0 U e Fades FEE Y GYLES A9 o = 24, 48 AgH
AEES SAsIAT HeFs], 2mg/mle] MTT-EHE 8ix] Fuje] 1/10 Az & 447 &
75kl well & DMSO 200ulE Bl AF-2olA wytstn] 1A)7HE<
% ELISA readerg ©]-&5to] 540nmojA SEEE SA5HAH
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2 B0l Ot RO FaEaa FEET SRS 2447 B2 48A%HES A S
ATt o]% PBS"S—]'Oﬂ/ﬂ prepet MZEH-E 4ToA 13000rpme =2 2E7F YHEE] sto] A5HE A
Al M pelletE ATt Al pelleto] lysis buffer (PRO-PREPTMProtein Extraction Solution;
iNtRON blotechnology, Korea)E& ¥] lysis AZt} Cell lysateE 4ColA 15000rpme.2 158
7 QAR & ATHE A, western blotting 48 Al7EA] -20C ol Eysgitt.
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AHE 2QIshr] ¢l Ad 717t F isopropanol® ZPHAl whE & APA F
image | (Image] 1.51k, NIH, USA) T2 o]&, Ix4cm WA djH] AL
bt W) o] vlg2 Atste] o2 e gt

AR e )z (acetone oliveoil, 4:1), FAHRFMynoxil™, @HFE, minoxidil 5%), =%
4 F25 A2FHGC: 100, 200mg/mh g Yy, o5 7-9uta]2 stch ®35t 34
2By B3 @R Z naringenin®] 20|49 @R =X 855 slstuat b
(acetone oliveoil, 4:1, n=3)7} naringenin# 2w (60mM, n=4)& HE o] Aoz HAsHrt.
7 24 AY & =St A "Hol 90% o Aste Wl dde =St COIARE npeAE SAA]
7130 Ix4em W2 oFF T Gl H] TR FEo w7 E A5 o] xAZ 108] Huo]
lysis buffer (PRO-PREP™)o]] o] TissueLyser I (Qiagen, Germany)Z ©]-838] homogenizedt$]
o ©]% 13,000rpmell A 1527 94 Zeste] A5de fof ~201Col| HystaA Ao A-gst
st

ol
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4) Western blotting

Axe} S50 miRz2HE de ohEizS o] &6} Bradford solution (Bio—-Rad, USA)S AF&S
of AgF & BSA(bovine serum albumin)® 2 FEE EFSSIAT. H7]95L 8-12% mini gel
SDS-PAGEZ AA|stgleH Fa § PVDF(polyvinylidene difluoride) membrane(Bio—Rad, USA)
o 200mA=Z 2A17F F<?F transferstSitt. Transfer ¥ membranes blocking buffer (5% skim
milk, TTBS(0.1% Tween 20, TBS))el]l do] 1A%t &<t blocking sFItt. ©]% primary antibody
£ H7ksto] 4CoA 16417t F<F it skl

Primary antibody+= anti—-mouse vascular endothelial growth factor (VEGEF), B -—catenin, p—f
—catenin, f—actin (1:1,000), anti—rabbit keratinocyte growth factor (KGF) antibody& AF85t
9tk Secondary antibody:= HRP(horse radish peroxidase)”} ZTH anti-mouse?} anti-rabbit
IgG(Amersham Pharmacia Biotech, United Kingdom)& 1:200022 3]4sto] Af-2ofAx 45871
Bz Azt TTRSE AlAd %, ECL (Flectrochemiluminescence) (Amersham Biosciences, United
Kingdom)®f| 1-387F ¥F$A1Z1 & Chemidoc(Fusion solo, Germany)< ©]-835to] oz wrel A
T E gelski

5) SAAE

SAA 2]+ GraphPad Prism 6 (GraphPad Software Inc., San Diego, CA) ZZ2I-Z 0]-go}o]
one-way &2 two-way ANOVA EAE AAstth, HF2 P-valueZt 0.05 olstd o 5294
o] Q= Ao = 53Tt

6) A2t

Rat vibrissa immortalized dermal papilla cell (DPC)o|A2] =

= ZARSEIEL DPCO M FAo] mj2]= s dolHd dite oh2h &t
s 2ZES 0-500ug/mlo] Tkt sr @ Aot 24417k} 48417 & A



Figure 1. The effects of HGC extract on

cell proliferation in dermal papilla cells. Cell

proliferation was measured by MTT assay.

Cell proliferation (%)

45+ Values are presented as the mean+SEM.
304 —® HGC24h .
2 —= HGC 4gh DPCs were treated with HGC and
15+ i
—a—  Minoxidil 24h (0-10uM) . T
o —— Minoxidil for 24hr or 48hr. ***p<0.001 vs
0 78 156 313 625 125 250 500 ,
— — each vehicle treated control.
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24X7F AAl frefRt xS a3t yepdo (Fig. 2. B). Kaempferol2 24A1ZF A 2] A]
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Z 34 a9E Y si.
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Figure 2. The effects of active compound of HGC on cell proliferation in dermal papilla
cells. Cell Proliferation was measured by MTT assay. Values are presented as the
mean+ SEM.

(A) DPCs were treated with Trans—Ferulic acid and Apigenin for 24hr or 48hr. Values are
presented as the mean+ SEM.

(B) DPCs were treated with Kaempferol and Naringenin for 24hr and 48hr. **p<0.01,
**%*p<0.001 : Kaempferol treatment vs vehicle treated control. ###p<0.001 : Naringin vs

vehicle treated control.




PColA Wnt/ 8 —catenin signaling pathway % growth factor THjz o] HF

SrotH 12t TS FZ3] western blotting© 2 target TR o] WS X
Arstlet  (Fig. 3). 0-250ug/mle] ot sz Fadas FE=25 A9, 2443 = B
—catenin?t A% WA growth factor®l VEGF (vascular endothelial growth factor), KGF
(keratinocyte growth factor) TEiAo] HA-S FARE A= o33 ZUTH B —catenin®] 3¢
Feo] WE LY FoJt Hote yehA] sttt VEGF Ejt kol Wt S7lshe Aol
Yet o ot 2ol glith. WhH KGFO] 7% 125, 250ug/mle] FZoA {oJt +Fo =
TdwFe] F7kskant.
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Figure 3. The effects of HGC extract on the level of growth factor and Wnt/ S —catenin
signaling proteins in dermal papilla cells. DPCs were treated with HGC (0~250ug/ml) for
24hr. The levels of growth factor protein KGF and VEGEF, Wnt/f —catenin signaling

protein [ —catenin were analysed by western blot. *p<0.05 vs vehicle treated control.

Values are presented as the mean+SEM.

oA e @AY B B growth factor ©HE W niX= IFS ot

Al @7t YePg® Kaempferol, Naringenine 24A17F 9 48A17F A2 §& izl
tt (Fig. 4. A). KGF @] H-2 minoxidil 10uM¥} naringenin 50uME 484]
glZof vlg| FolstA Aol FS7HE T VEGFS] A9 naringenin 250uME 24
Al Ade W oSkl S7HE Gl BHE Wit/ f —catenin signaling pathway®] &-d2FS ot
XA} B —catenin¥t p— f —catenin(ser33)2] o] HalE AwWE Ay gadea =00,
250mg/mD¥ Minoxidil, Kaempferol Ag]of o2& thx}o] ot ztol= yettz] gFotth(Fig.
4. B). Narinenin 24A17F A 2]A] p- B —catenin®] WdA=Fo| Fol5tA F7F= AU B —catenin/p—
B —catenin ratiow= 325t H3S/F YERR] ¢kt
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Figure 4. The effects of active component of HGC on the level of growth factor and Wnt/

8 —catenin signaling proteins in dermal papilla cells. DPCs were treated with HGC(L: 50,
H:250ug/ml), Minoxidil (10uM), Naringenin (L: 50, H: 250uM) and Kaempferol (50uM)
for 24 h and 48h. Proteins were analyzed by western blot. Values are presented as the
mean*S.E.M.

(A) The levels of growth factor protein KGF and VEGF were measured. *p<0.05 vs
vehicle treated control.

(B) The levels of Wnt/ B —catenin signaling protein S —catenin and p— f —catenin,

f —catenin/ p— B —catenin ratio were measured.

FEE0] TEY HR nA= IFS gotiiat 5 miE ARste] FES FXES)
g= v 2 e ddldo] A g ARSI Sl E Acetonelolive oil(4: D=, e
59 X5 2 100mg/ml}t 200mg/mlz ko] mid 100uld =X 3 o] mur 4% 4
2okt (Fig. 5). A¥ 25U =X 15942 HGCE A&t mjRoA o] zzh
ol vl FFEHEs FEE 100mg/mlE TESE FoA folstA Frtstant (Fig.
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B.). HMH 200mg/ml AHg#2 x| nj&et £52 Bt =X B Exsx] ofe
Hojo] Hol| At F WAL ¥ TRE 3RISH Ay} nVIXE T X 1593 FEEsS 225

100mg/ml # 2] FolstA &2 x5 Hetlidot (Fig. 5. C).

Control Minoxidil
' [ Figure 5(A). Effects of HGC extracts
on hair growth in C57BL/6 mice.

Animals treated with control: acetone

olive  oil, Minoxidil: MynoxilTM
(minoxidil 5%), HGCL: 100
mg/ml/100ul/day, HGCH: 200

mg/ml/100ul/day. Photograph of hair
growth in  C57BL/6  mice after
application of HGC on 5, 10 and 15
days.
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Figure 5(B). The ratio of hair growth area at treated sites were calculated at 5 days
intervals after HGC treatment. #p<0.05 vs HGC H group.

Figure 5(C). The ratio of hair growth area at non—treated and treated sites were calculated

at 5 days intervals after HGC treatment. *p<0.05 vs control group.
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Figure 6. Effects of naringenin on hair érowfh in C57BL/6 mice. Animals treated with
control: acetone olive oil, naringenin 60uM/200ul/day.

(A)Photograph of hair growth in C57BL/6 mice after application of naringenin on 0, 4, 8
and 12 days.

(B) The ratio of hair growth area at treated sites were calculated at 4 days intervals after

naringenin treatment. ***p<0.001 vs control group.




al HGCE TEZ3F =9 mFoA Wnt/ S —catenin signaling pathway % growth factor
o] Wd-g BAS it o2t 2okt (Fig. 7). B —catenin®] 9 HGC 100mg/ml #] 2]
23S vehliglon 4948 glglen, VEGFS KGF B% ad44
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Fig. 7. The effects of HGC on the level of growth factor and Wnt/ 8 —catenin signaling
proteins in dorsal skin of treated C57BL/6 mice. Animals treated with control: acetone
olive oil, Minoxidil: Mynoxil™ (minoxidil 5%), HGCL: 100 mg/ml/100ul/day, HGCH:
200 mg/ml/100ul/day for 15 days. The levels of growth factor protein KGF and VEGEF,
Wnt/ B —catenin signaling protein [ —catenin were analyzed by western blot. Values are

presented as the mean+S.E.M.
skosk ok

*p<0.05 vs control group; **p<0.01 vs control group; p<0.001 vs control group
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ol Al VEGF(vascular endothelial growth factor)@t KGF(keratinocyte growth factor)9]
ol 7=, Fadass 582 ZES C57BL/6 mousel] HFJAE Hdo] F7t
th. VEGF= Minoxidil®] 28 711 & shuz, Alxo] £93 o5& Jil, dixor A4
o] BAE& FAsto] BT 9 HEA|EZZO FiE T F7h anagen”’|9] A H BAAFS
= oz oA . Vmst KGFe 2AG(hair fiber)o] AAS st mido] |t
Aoz gofgitt, VF FFELS FEEY FHLEY BRFAZ R FEAN

GF @3 W@ 371 mnhe B4F 571 % 4718 fAN7E 750l U

b e omel HO U= o ok ofN %@ N 12 T
D L s R A

1

s

Apgie.

Wnt/ B —catenin ASHY A2+ ALl AEo| Fojol= o3 growth factor FHAHe] HH-S

25, WRT AEAN mirel 4% 9% AP £A A% T 4 e Ao Fed, gL

or swgrt. PVaE} B AToHE ReFALe 52
W f-catenin®] W@l F7boHE AFES HPOU £

H A2 Yol pB-catenin Eofi7F AAEHM, FHH B -catenin>
oz  olFste] TAH  [HY WA Ao I8y Wnt AR7F gl AS
Axin/APC/GSK3/CK12& FAH complex] I8l B —catenin® T41, S37, S330] QIAHSIE]H, o]
% ubiquitination %] proteasome®] ©]a] EajEct. ¥utH AKTO] @43H= Wnt A5 5|
OrASlE] B —catenin® ser552E, PKAE ser552 3 ser6759] QIANSIA]AH B —catenin®] A|EZsHO 2

Fedrs FE2E 2 4480 f-catenin® ‘EoIE 9 =
2] B-catenin p- S —catenin(S33)9] YA WIstE AmE Ay} =
Ao wE o Aol UEA] 2%ttt ol® u|Ro] & uf, FeHes FEES Wnt/f
—catenin AU =0 SIF R AerE I E
B —catenin FEt= HNO A87|AE 2= Aow webE
&

Naringenin #ZaF29] A= @ol FEIde=



wE R

H A=29] flavonoid % sheltt. PPeld dite] maw UEAdS 3T3-L1 preadipocytes
tsNRKelA PI3KZA& AAIshH, Akeo] <l4tetel GSK-39] &4 9 4SS A6t
glucose uptakeE Adflsl= ez EBEIEICH ) 3= e aflatthippocampus) A A+=
PI3K/Akt AT A Aol Qitst @ S43tE QoA AEAES it dpAne gt ¥
Ay A7loll gt HieE Zol, f-catenin®] A|ESHO = O] o]F2 AKTE &/d3lo] s Z3Ix
v Aog dHA ot &, AHdAN BGF AHEAA p- B -catenin(S33)2] SV YERdE A
naringenin®] AKT®] <IAFeHE  ASHAIXI Axpzgolet AZtHEch gd, dzF HAFAze}
Keratinocyte®l| 4] naringenin®] 418} AE#H Ao BHE 9 VEGFO HdS I7HAZIt= B AT
o] Axrp g7t 9t *Z naringenine Wnt/ f —catenin A 29H= @2 VEGFe} KGF2
Td-E S7HA B S36hs Aoz fdEn
FEETs FEEC] FEY TR nA= FFE dotEuA 5 nFEE A|Rste] ofEE LISt
Ho| Zet= & 9 nAgda £52 vjwsgt A3, FEE 100ug/ml ¥ naringenin 60uM-S f
T 10¢ olUlz2 wFAo] M-S H7| AAsial & wWE £hx "ol Adts As &
—’F—’F —Fga el %é d&<! naringenin®] R 4 £ adt= RRFFAHEY
GF4 e Z7te] Avt= AZtHEch ot A= g9
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Hairgrowth orghum A study on policy issue for classroom with animals of the
in C57BL/6 mouse and dermal papilla cells. United States

Ji Yong Park', Jegng Min Park', l:nng Hyup Shin',  Jihyun Yoo’, Hyunjoo Jin, Hyeong-geu Oh

Bons Hyeon Go', Song Am Cho, Young Jae Technoogy S Dhin, Natoral st o il cenc, Rl

'College of Veterinary. wﬂ.um Jeju Nanana\ University, Jeju 63243,  Development Administration, Wanju-gun, Ko

Korea;Dowelioi Ioé:: Suwon 16229; Kores T his study, it was surveyed some of education pvllcy issue of US. tomake

Present study was caried out to investigate the effect of Hnuuggwm hal it simpler o incorporate animals in education settings for animal assisted
growh i

) end CSTBLIS
mice, Male CSBL/6 mice were treated on the depilsted dorsal skin with a shift in public policy promoting a mare posiive awareness of AAL
Hwanggeunchal sorghum extruct, Mouse were divided into 4 groups 1

t ), H

s far surpasses i
b DRC: how animals in the classroom can be integrated, including nderstanding
of 0-500ug/ml concentration of Hwanggeuchal sorghum extract during  appropriae husbandry and guidelines for proper hygiene. The US Centers for
‘overight Then, cell viabilities were measured by MTT assay. The expression  Disease C DO) i "

blotting using skin and DPCs. [ Vivo, hair growth effect was shown in i
CSTRL M o and

extract on DPCS induced effects of cell viability promotion compared to

proper restraint of animals. This study could be used os 2 basic data for
in Korea.

(VEGE) =
i 1l of

growp, Th lts indicate tha
Hwanggeunchal sorghum extracts effectively promoted hair growth and

the treatments of hair oss.
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Vetennary Medicine for Coexistence Between Developmentof specific monodonal antibody against ~Developements of Point-of-care test for dogs'allergy

s CD4-1 in olive flounder (Paralichthys olivaceus) g Hi., VourShik il
Humans and Animals e Wook Jung Tae Sung Jung Dept. of Bio-medical Anlyss, Bio Campus Korea Pltechnic
Laboratory of Aquatic animal diseases, College of Veternary Medicine,
iyeangsang National University linlu, 660-701, South Kore: 2 e A

Despite incrasing sties oguding e defenses n fsh, seversare camied ou using ELISA or microchip amay method in laboratories,
e herty nd el g o However ‘The purpose of this study is
‘monoclonal antibodies, a2 toal for recogniz s Mot cell mkers to develop POCT (Point-of-care test) that can rapidly diagnose allergen, he
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Hair growth promoting effect of
( J Hwanggeumchal Sorghum in C57BL/6 mice.
\l Jﬁ;'slzu
1College of Veterinary Medicine, Jeju National University, Jeju 63243, Korea, 2Dowellbio Inc., Suwon 16229, Korea

Introduction Results =i ®
i,

Mammalian hair follicles regulate a cycle of w0

growth, regression and rest (anagen, catagen and

telogen). Hair loss is usually the result of early L

entry into catagen. 20
1t is known that Wnt / B-catenin signaling plays - .
an important role in hair growth and regeneration B

process. When the Wnt ligand binds to its

receptor, B-catenin degradation in the cytoplasm -

is prevented while B-catenin migration into the

nucleus increases. which up regulates the o4

-t [ waax
0 7Ams L@s A @5 1 o m

Beadtaren (%)
3

Pt 10 ©

Cell Viability (% of control)

expression of target genes such as VEGF, IGF-1
and KGF.

Sorghum is well known for its various affects on
human health (antioxidant, anti-inflammatory
and anti-cancer effects), but its effects on hair

Hakare (%)
1

Con centration(Hig/ml)

Fig. 1. Cell viability effects of Hwanggeumchal
sorghum extract on the dermal papilla cells (DPCs)
by MTT assay. The cells were treated with various
concentrations of Hwanggeumchal sorghum estracts for  gjo, 2, Effect of Hwanggeumchal sorghum extracts on C57BL/6 male mouse hair

rontiiare S over night. growth, After shaving, 2 part of dorsal ski treated topically with the minoxidil (5%%), HGC
. . After shaving, 2 part of dorsal skins were treated topically with the minoxi ON
Objectl e Treatment of extract on DPCs induced effects of 7105 11500 mg/mi/100ul/day), and veicle for 15 days. A, B: The skins were photographied on
cell viability promotion compared to non-treated 1ot and 15th day after application; C, D: Percentage of black area on dorsal skin on 10th and 15th
. ; y group. day after application.
The purpose of this study was to investigated the Following 15th day of treatment, the HGCL groups showed higher percentage than the
effect of Hwanggeumchal sorghum (Sorghum other groups.
bicolor M.) extract on hair growth, cell viability
promotion and growth factor protein expression KGE WSS s s S—— Bcatenin S bt R et el ot VEGE RS e
. R ——
at dermal papilla cell (DPC) and C57BL/6 mice. T G ————— Dot - ———— B-actin —
PR CY) J ® 1O
i 2 . S
Is & Methods L £ &
2 i EH
T L .
DPCs(dermal papilla cell) were cultured with = - 5 =
the presence of 0-500ug/ml concentration of & °* L ; i
Hwanggeumechal sorghum extract. b -
Then, cell viabilities were measured by MTT €l BE @ g e T R ) h o we s ws s e
Concentration (ug/ml) Concentration (ug/ml) Concentration (ug/ml)

assay.

Fig.3. Protein expression on Hwanggeumchal sorghum extract treated-DPCs. The cells were treated with various concentrations of
Hwanggeumchal sorghum extracts for 24h. A: keratinocyte growth factor (KGF); B: p-catenin; C: vascular endothelial growth factor (VEGF)

Depilated dorsal €ldn of mdle CHTBLS mice Following extract treatment on DPC, protein expression was increased depending on HGC concentration.

were treated with Hwanggeumchal sorghum

extract. Loce S - [ -catenin *= e ——— - VEGF Y]
Mouse were divided into 4 groups including B-ACHN - o o o e o e Bractin e - ———— — B -aCtilm - e o o —
normal, Hwanggeumchal sorghum extract and 20 20 0 ©
minoxidil-treated group. = Hh oty @™ 3 — ',;:;‘f"(“r';'::;;d) ®) =t ;:3.%’:::;0
- F g
The expression level of growth factor proteins _g E ;;;
related to hair growth was measured by western k| & 1 =
blotting using skin and DPCs. g é &

Conclusions

Cod  mesm @ ey Cod Meesm MG 12000 ke mmes men  mwa
The Wnt/fi-catenin pathway
wnt Fig.4. Protein expression on treated-skin on 15th day after application. A: keratinocyte growth factor (KGF); B: B-catenin; C: vascular endothelial
E— S growth factor (VEGF).
| [ L ‘ | Protein expression of KGF, P-catenin and VEGF in the skin was increased in HGCL (Hwanggeumchal sorghum extract,
Q —— 100mg/ml/100ul/day) treatment groups compared to the control group.
[0s In this study, the hair growth effect of the extract was confirmed using in vitro and in vivo models.

* @ As a regult, it was found that the extract promotes DPC proliferation, which plays an important role in hair growth, and
promotes the rate of hair growth in hair removal model animals. In addition, it was confirmed that on both of animal skin and
} DPCs, Hwanggeumchal sorghum extracts positively influenced the activation of Wnt/B-catenin signaling pathway through the
Bonenia increase of f-catenin protein expression. KGF is a factor stimulating hair growth, and VEGF is known to act as a factor
= promoting neovascularization, leading to the growth of hair.
|| o3 usscrpon . . . o .
Therefore, the hair growth promoting effect of the extract is thought to be the result of activation of the Wnt / B-catenin
signaling pathway and increased expression of KGF and VEGF ag growth factors.
These results indicate Hwanggeumchal sorghum extracts effectively promoted hair growth and protein expression suggesting

eferences that this could be a new therapeutic source for the alopecia treatment.

HSub Shin, KJ Lee, TH Yi. Effect of Vitex rotundifolia on Hair Regeneration:fn vitro and in vivo Study. J. Beauty & Trichology 5(1), 27~31(2009)
JIKang, SC Kim, YJ Jeon, Y'S Koh, ES Yoo, HK Kang. Hair-growth Promoting, Effect of Grateloupia elliptica Via the Activation of Wnt Pathway. Kor. J. Pharmacogn. 47(2) : 143~ 149
(2016)
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Present study was carried out to investigate the effect of Hwanggeumchal sorghum
(Sorghum bicolor M.) extract and its active component (TFA(trans—ferulic acid),apigenin,
Kaempferol and Naringenin) on hair growth promotion effects at dermal papilla cell (DPC)
and C57BL/6 mice. Male C57BL/6 mice were treated on the depilated dorsal skin with
Hwanggeumchal sorghum extract. Mouse were divided into 4 groups including normal
(vehicle, N), Hwanggeumchal sorghum extract (L low, H high), 5% minoxidil (M) and
Naringenin treated group. DPCs were cultured with the presence of Hwanggeumchal
sorghum extract and its active component. Then, cell viabilities were measured by MTT
assay. The expression level of growth factor proteins(KGF, VEGF and f —catenin) related
to hair growth was measured by western blotting using skin and DPCs. In vivo, hair
growth effect was shown in C57Bl/6 mice by Hwanggeumchal sorghum extract. Moreover,
treatment of extract and its active component (Kaempferol and Naringenin) on DPCs
induced effects of cell proliferation compared to control treated group. Protein expression
of vascular endothelial growth factor (VEGF), keratinocyte growth factor (KGF) and f
—catenin in the skin and DPCs was significantly increased in all of the Hwanggeumchal
sorghum extract treatment groups compared to the control group. These results indicate
that Hwanggeumchal sorghum extracts and its active component (Kaempferol and
Naringenin) effectively promoted hair growth and protein expression suggesting that this

could be a new therapeutic source for the treatments of hair loss.
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