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An object of the present invention is to provide a hair restorer which is an external agent which promotes
hair stem growth in hair, eyebrow, eyebrow, and/or eyelash, enhances gene expression that contributes to
hair growing in hair papillary cells, and exhibits effects of hair development, improvement in hair stem
elongation speed, improvement in hair trunk maximum length, and increase in hair trunk diameter.

The hair restorer as an external agent contains palmitoyl dipeptide-5 diaminobutyroylhydroxythreonine,

palmitoyl dipeptide-5 diaminohydroxybutyric acid and minoxidyl as active ingredients.
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An object of the present invention is to provide a hair restorer which
is an external agent which promotes hair stem growth in hair, eyebrow,
eyebrow, and/or eyelash, enhances gene expression that contributes to hair
growing in hair papillary cells, and exhibits effects of hair development,

improvement in hair stem elongation speed, improvement in hair trunk

maximum length, and increase in hair trunk diameter.
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The hair restorer as an external agent contains palmitoyl dipeptide-5
diaminobutyroylhydroxythreonine, palmitoyl dipeptide-5

diaminohydroxybutyric acid and minoxidyl as active ingredients.
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BEEBFA(G%RCO2 37TC)FIBE 1 R AR E S BHERNEEE -
W& FBRRARRE CO B EAE - BIEPE 24 /NIFEC 72 /NIF - BEE1% - €
FEFLPRA - EKEE RNA » W2 B8R cDNA - (£ ATE 8y
cDNA - D\ E[Ii5 % & B8 44 < E(Real-Time Polymerase Chain Reaction >
RT-PCR)3% 4y BIIE FGF-7 K J VEGF ZRIF#H - fi GAPDH EF{E
RAER sTREREREN R OENEZ FGF-7 AN & VEGF ARNHYR
HE o

[0055] BRIEAHAEIEIIL 2B RNA TS » 4 FastGene RNA Basic
Kit[ H $%Z45% : FG-80250 » Japan Genetics le 3 AR A S (HA)] -

[0056] WFLIOA 100uL Z FEEZER RL > 37 LU IR (pipetting) 75 %
AHAE - A 100l BY 70% ZEERINEIMIA R - W ELIHTOR S - el
IR ANINE] FastGene RNA & & » FEZ0HE T LA 10000g Ly 1 5388 - 72
WEEEZEZECRBBAERIVER » K FastGene RNA &E& 1R EF KA
W ERE » AR TE FastGene RNA & FEHAMA 600uL HI%E B4 &R RW1
FEZ R T 2L 10000g @y 1 578 - & FastGene RNA &GS EEIHT
W BB H » 1£ FastGene RNA &S IA T00uL 2 SEHREE &K RW2
=R T L 10000g BEQr 1 4388 o & FastGene RNA &5 &1L 5% B 25T
HIUWERE & » 1EZ0H T BA 15000rpm HELy 1 773 i FastGene RNA 45&
RER R BRI AREE T > W4E FastGene RNA &5 & AERIAEZ st fil A
50uL Z MERR 4R @R RE » 2200 T L 10000g #fEOy 1 4588 - [BIURER&i{LEY
RNA - J&E7[E I HY RNA Z 3 FE F NanoDrop Lite( H $%%45% : ND-LITE >
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Thermo Fisher Scientific JE B RAENMEIE » £-80CHEEE F—H
cDNA E{L#RAE

[0057] cDNA * &k {&fii fi FastGene scriptasell cDNAsynthesis 5
x Ready Mix[ H $%%/5% : NE-LS64 > Japan Genetics Bs &R AT (HA)] -
DIEERE R AR EE RNA BEHS 20ng/mL 277 A RNase Free
Water #5728 » ¥ 4uL FastGene scriptase II ¢cDNA synthesis 5 x Ready Mix
AINE] 16pL AR BB R » I F e B & 28 (VortexHERE - (3 f MiniAmp
P &R F(Thermo Fisher Scientific Bt {p B IRAT) - 7£ 25CHEF 10 738 -
TE42°CHEE 60 705E ~ FE8STHE S ﬁéﬁué\& cDNA -

[0058] M H E#ll J77ABT&KHY cDNA RIS RIS 3 S B8 2 85 S FE (RT-
PCR) - f§%& cDNATemplate FafE R IIE] 96 FLARNTREFL S » IIRIIE
4 THUNDERBIRD SYBR qPCR Mix[H#t&Ig% : QPS-201 » B E4 K
HIRAE(HA)]EE]F > £ QuantStudio 7 Flex Real-Time PCR System( B
44 HIBE : 4485693 > Thermo Fisher Scientific BX A RA TS W EREH -
B PCRCJE » {4/ 95°CS5 #b ~ 60°C30 # ~ 72°C 30 FHifefT 40 {HIEER -

[0059) B4 il iy FGF-7 22 45 143 F - VEGF K 2 15 &
M5 F R fF B REH] GAPDH ZR Z 5 RS F AN T AR -

FGF-7 ZRZFH AT+

IE[& : tctgtcgaacacagtggtacctgag(FFFI4RTE 1)
FZ = ¢ gecactgtectgatttecatga(fF5 4R 5% 2)
VEGF &R FHRAAHTT

Hi=  atcttcaagccatcetgtgtgc(FFFI4RE 3)
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[ 1A ¢ caaggeccacagggattitc(FF5I 4T 4)

GAPDH ERRFBMA 5T

IE A : catccctgectctactggegetgec(FRY4RSE 5)

[RIa © ccaggatgeecttgagggggecote(fFFIERTE 6)

[0060] &ERNEHREFZHREGUOTHAREL - B&ERVEYH
B E R EVEC B ET R H Ct {E(PCR 1EIRED - & HEERRY Ct ERIA
2 GAPDH ERHY Ct HFTERVEERHEHEREE -

[0061] 2.455%

TEE R AR R —RK-5- T A T B K A B S AR B & —k-5-—
R ERE TR REMFERN NEE AT 24 /NFE 72 /NE1E - JE
FGF-7 R} VEGF BERIRIAE 7 &1L > W HE R 75 2R E 124
INER) B8 2(72 /Nt o

[0062] 40 1 Frow - %Eﬁ%&’éﬂﬁ@ﬁ%ﬁﬁ%:ﬁkd-:Hﬁ%TEﬁ%iﬁE
AR R AR —RK-5- R TR RSB 1 E 3)RA
B FLHANIE A 24 /NG 2 B o BN SR I IREE - FGF-7 RRRIRE
K VEGF ERRHE LW - T H > HEEE R E T K-5- e & T
B BE RS B fR i B AR B A —BR-5- T AR T B 2 R S YIRYIR I E Y
JIEF » FGF-7 W3R E K VEGF ZRRREHGATKFEIE (ELeefl DIE
ARHEE -

[0063) Eh4h - RESREIE BRERRE ZIK-5- Tl A T R E A AR g
PRIEERE T IR-5- IR EKE T B ORS BRI E RSB R (B S
4 & SN NEEAFEMIMER 24 /N2 FGF-7 ERREE Kk VEGF &
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[0064) At » FESREIARAEER R —K-5- "R B T EREFS AR AR IR K i
fEERE —IR-5- T AR EA TR ZESY G ET A HAM T FGF-7 &K
Z RG] VEGF ENZRH - vIEAFREFRERSE - &5 BER/
EEZERER  EEEHHFREE REERRAREEAETHEER
R Z B ERAIE BT

BhAh - HESR B MBI R R A K-S - TR A T BREFS A AR I BE S A
MEIER B — BR-5- I ERSE T R RS YIECKeE B (E RA R T S
AFEMP S FGF-7 BERRHK K VEGF ERZFRH » W i7ERE —K-5-=
B T IRE RS S AR R ~ PRI R R R-5- e R T REVE &Y B KeE
HE T UAG I E R B ALY FGF-7 AR ZRIF N VEGF ERZFRH
HEEHIE I - WA ERELARARERE  §5%  BER/BETZEH
AR -RESTHRHEREE  REEHEAREMEREHELCHIRZE
BHEHH T ©
[7E 2 b2 wTF A 4]

[0065] FRIBAZEE 2 TE; - # RS bRl B — IR-5- 2R A TR A
BRI - AEERE T IR-5- T ERE TR FORBEMAERELEBE HZ'
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