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BUBHIC

5 A\ O g A (adipose-derived stem
cells : ADSCs) 75 HhiHi L 7= g i B R #
Ha 4 E 1 (adipose-derived stem cells con-
ditioned medium : ADSCs-CM) |2 & FE D
BERFIFEBICETATE Y, EEM
FEAHIER SN THENRIPEIRETE 5,

ADSCs 1%, FeEFWGIIC & DRI E 17z fg
PRk T A2 L THLZ LD TRETH
bo ZHUCIE, BREZHW2 L R
Feliz V5 v 5, BREHZHY%
BECIIERL-BREEMREZ0T
BT A2 LDHRETH 525, HEHFAM %1
9 Z & % cell processing center (CPC) # I/
BELTALEEALIA N EBHEETSAS
Ll b, BREEABRELTUT) ITIEIHA
ol CIIRERED S [RIFEARRG % BV 2 ik
TR, REEHELEZET S L,
ADSCs = #1435 & ) b 553 L 72 ADSCs 2»
St L - &M R KT % & & ADSCs-CM
T REH, #EMky sz e T, KELE, Y
RIF, KT X N TOWBEDTREIC L D,

FHE T3, FDA CKEE#H£&R) & KFDA
(BEEEEmE) OFA4 FF74 ZICHIY,

MYMCHiEAZES ) =y s
VN S S R
SRR R RS VRS

i ¥ T % X 7z ADSCs-CM (Advanced
Adipose-derived stem cell Protein Extract
(AAPE®), Prostemics ft 8, ##[E)] % ffl A
i AL, HEESHZHE (mesoHAIR, Finnin-
gan Pharma tH 8, X[E) tMAEbLEL
HARG® 71 7 7 VR B L, EEHEICHV
LEHELDHEERNT 5o

1 ok

1. AAPE® D{ES!

MEREICE Y P4 VAF =y 7 (HIV,
HBV, HCV) %47 o 7-f@tRE e B N Lotk N —
(5 A, 20~217%) 756 MEEAEHRGIIC L o
THRIGAAE Z$RHLL, LLUF @} T AAPE®
PREINTVD,

1) ADSCs D458

300 g (g : gravitation acceleration), 10 4
MoOELDOHE, 0.075%typel 277+ —+¥
(Sigma-Aldrich #1 %8, KE) z#&mmL, 37C
T 45 WS %, ) EEfREW (phosphate
buffered saline:PBS) % fliz, 70 pm O 7 1
Wy =%l CEBT 5. €DKk, a-modi-
fied eagle medium (Invitrogen ¥+ %, >K[H)
RARBRILT300g, 1045 # 0L O,
PBS %1% 70 yum ® 7 4 V¥ — % i@ L Tl
# 3 %, Histopaque-1077 (Sigma-Aldrich #t
#) 2HWT840g, 105 HDELEIT,
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8 A4 % BEZE L Histopaque-1077 (2% 2> 54
ffa % 4% ADSCs % 1% 5. FDA, KFDA @7
4 74 ZHIY, Pelhdlk & st L ol
DA VAR, MESEERE 2T VRO
&4 % HEFR 3 %o Dulbecco’s modified eagle
media (DMEM), —a2—37—7 ¥ FfE10 %
7 Y iERH# (FBS), 100 Hif/ml~=31)
¥, 1008/ ml A LT <A v i2ED
Bz HWITCH5 % _BLREORET
T3~5H¥EET S, COTREZEHIT4T
47\, 100 mm? &7z H) 4X10° fif & ADSCs
¥ RHTEDNTE A,

2) ADSCs-CM OfE#

ADSCs % PBS T o & L, #E [l i 55 b
(Prostemics %, patent pending) %=1z %,
ADSCs 7 b K ERF O3 xR 37280 72
MR RBRSE (2% 0, 5% CO, 93 % N,)
(RO, EEEEREE T CIAER 238N
LI EFHMOLNTWABY?, £k, 300g, 5
FHEOELDOHE, 022 m DY) XTI T 4
¥ —% B\ CiE# L, ADSCs-CM % filiiti 3
bo COWERTHE, 74 VAKRE, MEE
EREZITVHEROBREZ IR Y 579, &
#12 3-kDa molecular-weight cut-off centricon
tubes (Millipore 1%, K[E) % HW Tk
SN-BATHERET L, LEOoTHETREE
i, #amfbdh, RRERECTHEME, V1
VAT xv 7 &AT o 72 BRI AR B R
SWEE A (AAPE®) Té 5, AAPE® i3
BROBRFIT, FFHER IR OERIER
LTHERY %,

R LHE - 74 VAREIZDOWTIE,
UTFDRAZ ) == T %iToTWh, Staphy-
lococcus aureus, Streptococcus pneumoniae,
Streptococcus pyogenes, Escherichia coli, Sal-
monella typhimurium, Proteus mirabilis, En-
terococcus faecalis, Bacillus subtilis, Bacteroi-
des vulgates, Candida albicans, Clostridium
sporogenes, M. arthitidis, M. orale, M. pul-
monis, M. hyorhinis, M. salivarium, M. fer-

TBLSMEE © 53 % 10 %
#+ 1 ADSCsCM (25 Fh 5 E L MEMET O

ik R o (YR o5
HH 353
PDGF 44.41+2.56 pg/ml
bFGF 131.35£30.31 pg/ml
KGF 86.281+20.33 pg/ml
TGF-31 103.33£1.70 pg/ml
HGF 670.94186.92 pg/ml
VEGF 809.534-95.98 pg/ml
Type 1 collagen 921.47+49.65 pg/ml
Fibronectin 1,466.48+460.21 pg/ml

(Park BS, et al : Adipose-derived stem cells and their
secretory factors as a promising therapy for skin
aging. Dermatol Surg 34 : 1323-1326, 2008 £ v 5 H)

mentans, M. pneumoniae, M. bovis, A. laid-
lawii, CERIfF %7 4 WA, BEIFET A VA,
HIV 7 £V A,

2. mesoHAIR EBEX VAU TV

HEESHE (mesoHAIR) 3 ¥ % 3 ~ B #,
T7ARAVN, VAFUEERSLETAEE
FIT, EREREZBITEENRVIIFETE %0
HONbiid mesoHAIR IZE HIZE Y I VY H
(1mg), ¥¥3I¥Bl (5mg), % I B2
(1mg), ¥% I B6 (25~5mg), ¥ ¥ 3
> C (80~100mg), ¥ # I Y E (5mg),
I A LQ10 (10U) ZMMrbo%,
BEAVHIZTVERLTHERLTY S,

3. HARG® 7 7V

bhbitid ADSCs-CM % F5 8, #HFIfL L
72 AAPE® L HIBDEEA VA 7 TV ERE
L 7% ® % Hair Re-Generative Therapy ? %
XFEE->THARG® 1 7 F Vv ERL, BE
FEICN T 2 BEZBEGRO 7T b aVIED
&, RETHRNLEZBERELZIToTW
Bo THITXY, [FFEIEDHREMICX S
ERFHEBEPRED L ho7 (K1),

A%

bhbIHEE, £E, RBECKREHE
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WA EZHAREELTESZ, Stepl &
TFH5Y 9, Step2: BEIHHED?, Step 3.
MEREDOIEBEOAT v TTHEDTHLE
=R bEIEEEIToTWwh,
AfaTid, HARG® 7 7 7 v & F\W7-34FE
AVTFIE— %N T b, £, AAPE® 3~
5ml LHADEEAV A Z TV 3~5ml iR
&L, HARG®* 72 7 Vv 2 1EBi4 5, {ERL
72HARG® 1 7 T V& F 8=V ok (KT
Ny z), NEa—F# (KNES)? CEE
VHRICRESE D, BROFEBEFEFONDLY
Ei2ik, N a—FETIRIEE EMETD v
7 BREMRE Ty 2 ERfTv, F8=T 2
H (EyF) v r) OBEIIE) FhA4 -
TMINA Y EBEOREMEEEZ B L7
D, ERETHEMLTWS, 3HAMBEIZS
~6 [ EL, ZORIERICELETH
~2 7 RIC1 B2 RT,

I s esn

7 v — MEROKEOBNI-EE, BE
FEDEF24 N (BHE12 A, K12 A, Fi
27~69 #%) xf LT, HARG® ###: (1§E »
vt7¥—) & 4AEMGTL, BEOWEEZ
K0 DGR 5 BeFE O visual analoge scale
(VAS) 27 CEfliL 7z (R2). T/, B
i 54 % 4 [0] B {&HE IS 5 PO VAS 2 2
T TiTolze 7V — K2 U5, w4 Nva”y
VURE, OV AT 4 v 7 ARSI EITVOHE
AMENEBEOFELRGEL 72,

AAPE® 2 iV 5 Z E TEAREN O EE
RO, BRI OE MO,
BEROKHK, TLORRICL2EEHALH
BE LI LN TEL, BEWEE VAS X2
T, Bk LBl TR
B hnEm % R 7z,

RILHIER S OREICL Y, FRCHHER
REICBWTIIFEBOEZBAENIFHT,
HEBEROBEE 7HICBTREDL (B
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=2 AMRBEZOBILH, ERHIONR
el B 12 (50)
e 12 (50)
G 20~29 1% 2 (8.3)
30~39 6 (25)
40~49 10 (41.7)
50~59 3 (12.5)
L L 3 (125
BYUOEMTH  20~29 1% 2 (8.3)
30~39 3 (12.5)
40~49 7 (29.2)
50~59 0 (0)
e e D ©
DO ERTA  20~29 i 0 (0)
30~39 3 (12.5)
40~49 3 (12.5)
50~59 3 (12.5)
60~69 3 (12.5)
()H:%

Do 7, BEVLVBEEICBWTIE, HIE
HOZEYEIC L 2HEOERGE 8411
BTz (A2, 3). RENFSVLHUT
E AV A7 TV, BEOUEIC LY FHE
DERVPEWICSGE L (H4), RiE#FR
O BB E i R FE VAS A 2 7 OF¥Ei: 1 [ H
2.45, 2 [ H 2.92, 3 [0l H 3.38, 4 [AlH 3.75 &,
HREEC S THMERRD 72, BT
fili 1 /| © 2.33, 20l H 2.83, 36 H 3.33, 4
[ H 3.83, L&D FHME10H 2.58, 2 [H
3.00, 3[mH 342, 4 H 3.67 &, Bt d
IIBEERIBICIE L TR 70N D72
(FE5), 40 HBEEERICBIT 5 EMEE M
VAS 2 2 T EHEFICBWTILETHY
(%3), ZOFHHEIZ 425 THoT2o FHiLH
DEEET#S A FFM VAS 2 2 7 OFH#EIZ B %
417, LME425 L, BRLE S ITHWIEREY
BEADL (H6).

FEE R L H RO O BERIC D W T
FHEEMOETo2E2 A, 7)—FI UK
ETHEZEDY (P<0.01) &I ERIE
bz, T4 URET, 1EH
DILEEI O AEEEZRD (P<0.01), B
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) : +— male

= 5 Y + female
total

1 2 3 B

M F
§ (

~w B

N W
~ o
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VAS 237

(52 BN =N SO RN S
—_
~ =

LAQIUOZRAELTEEAVAIIZITIVERL

THHLTWA, ERIICIZAEEN LT ER

3 DIETd %D IFRYINBED
I EHEIRA DO HIL G I AR LD L L OFRY
B R &L, AneinE, ¥4z b

D44 - -
=14 m male

m female

8 !
L o total (

VAS X7

SO 8 & FERTEEAT VAS R 2 7 OAHBE R fR

4 [l H
M E

All

0 0 0 0 0 0 0
4 4 3 1 0 0 0
4 9 | 5 11 5 6
4 9 3 6 8 ! 4
0 2 2 0 5 3 2
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72 HARG® #: (HEBRE) P#EL T 5,
ADSCs-CM R Z L % K5 8 L # Ak L 7
AAPE® |21, BUBEMOFESR, MiafrE
HEEZLELFGF7 & LTHISNA KGF (ke-
ratinocyte growth factor), E& O W E %
Ty 7P vE LTRARRICLEATR %
IGF-1 (insulin-like growth factor-binding pro-
tein), &4 % {24 <& % VEGF (vascular
endothelial gowth factor), M EfEHEIZ LD
HEFRANEUREEH Z#E 3 % HGF (hepa-
tocyte growth factor), EERE D LRERIZ
77 % PDGF (platelet derived growth fac-
tor), ELRERE, EBREMRITICHI2DH
% Wnt (wint inducible factor), *7:, £
R E 70 v 7§ 5 FGF-2, EAREM
DT h b 5B FGF-5 7% &£ 150 fi3H % 8
R Bl A bt SR F e TtaBHW D),
AAPE® 2 R IZIKGTHZ L TINH DK
RRFAPHEIMER L, ORERMEREICSH 5
ERLFHEIE, OHBEEILEMBL 777
JHA bEEIL, @FETREIRET S L
ZZbhTWwah,

X A% W EREERIZ X 5T, ADSCs
CM 2MRIEHI O EMR 2 B ICimm S ¢ 5 &
EDBRES N722¥, ZRBEOBRRERT %%
5452 L IC3ELRWED 5 72°, ADSCs H
ROERERAFHIIHRETHLLDOD, £0
BREERIIEHNTHY (R1), Fhth
ORERFFMHEICTH LD ) 2DIZF%T
BETHHEERD, EENERLOBER
FHTHIUTHIE L BT, RIEFEDONT >
ADRINB EEZ TV,

5 ORI T HARG® #E DN — 74 A
K72 M&To728 25, BREBAOEZ B
DEENFBO LN (A7), 72, BEX
V7 ViES L HARG® 71 7 7 ViE§ o
N=THA FTRA M efTolc bl s, 40
IO R TH S 212 HARG® % 27 7V iES
DEADOEEHHEIM L TW7z, HARG® 71 7
TVESOHVFEEA VA7 TIVIEGL D S
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WEMEITRNEEZ ONL, BEAVET
¥ —CHEMRSHI L 7212128 6 # Hib#E
ik L7z72% AGA 74T L, F3% HARG®
WEEITH) T & THERR 2 7ER b AR5
L7: (H3).

BRI EAEICK L T HARG® # 7 7V %
#5T 5L, HBEOEVWHEOEE, B
A RIEETHRIEAEL LS5 DREEICL 2E
RVEON, EEBEN, ERHEROIK%E
7267, ARIOFKRNPS, 1HHDEE3
BEOFHHIZ BN TIREEED DL LoD
0, BOEBBIIBWTEREOEREZEON
720 E72, FRICEAHRERBRHOETRD S
g, HWH, FREMDTITZHEEZE W
25

LRI ESE I HARG® 71 7 7V 2% 5- L
%4, KIEHEE» 5 DREIC L 2HEM
I ERMERENSCEZ D LM AR E
T5, T L THREMEROERZ, B
B & 0BRSS LR R R TV, BF
il R BE DA FHIITIC XL D, BRI R ICH
ZEERL, KEEE (h=12) ITBWVWTD
TR LEHREHEONE LD RD,

BEGRE L) EMEFMO S Emn e v
I FERIZDWTIE, EROFHMARTE % i
ELTIThNEDII LT, BEOWMEE,
HEZT TR CBERER, HW I &%
RPEHALRELEBRLTWEDEEDRS,

INFTOHCLM/MRILYE (plate rich
plasma:PRP), B+ 75t % (S 2y
7%) % EOMO SR E T E A7k
& 7354, AAPE® |2 i3 FGF-7 (KGF)
PEEIIEINTEY, KGF "EE£EAIC
ECHES LTWAI LD AR BHD2),

HARG® #EDEZICTOWTIE —# I 7 A
VeI E—LFEAKICEFRTOEBER, RIE,
Rl EASH DA, TULVEF—MEE, 8
CRERE, Mim, BEE, PuBEmEEh %z
ETHDHAPEL L TROZVDITEMRT,
FEAREB X OFEABROKRE S 5, IR Efh
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HARG® £, 7M1 : JEEH) 2 MR TR OIKEE
HARG® {F5R D 4= A.lw‘mHlJJifJ‘nf?’; Chhbo
®7ay 7, REMETT Y 7, REFRESE 2|zt
i 7% j‘ Ju r "
D¥AT, MMk OB NSAID D5 TF ) Lee EY, Xia Y, Kim WS, et al : Hypoxia-en-

B, *HUATEETH 5o

ADSCs # W /=GB R B L L Tl
FREFEHEIR CIX 3 CIERMICHAVWLRTY
%%, ADSCs-CM O & aMIxt L TIX, #i
BOLBYBEROBRETHERbOY AV
A - MEREIHIT SN TS, HEROER
TFBSAMfEHENAZ LIZH L Tld=2—
V=5 NHEOY Y EFERT AT S
y RS EZITO) L, BSEOY R 71T LT
LIRERR Y OFPiRZ#E L T 5,

TEH

ADSCs-CM, BI U ziE8 L #A1ML

L 7z AAPE® (34K 113 0 AR % Ha 5l ) |2 difi)
X, WERBEICANTHD, SHICKHEYE
Y3V, TI/BELOFERTEZRESE
72 HARG® 7 7 7 VL, s, TR 2
b, RRETED ICEEHMENREI GO,
ERBZHER Y TOBIEE > - BEKRE
fE - REOBRZICH LVWHEEZRMETE S L
25
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ABSTRACT

Hair Regenerated Therapy with Growth
Factors in Adipose-derived Stem Cells
Secreted Protein

Hirotaro Fukuoka, MD ** *2,
Tadayuki Suse, MD ** ** and Fumio Ohkubo, MD **

Patients dissatisfied with their hair growth have in-
creased in recent years. As adipose-derived stem
cells (ADSCs) secrete many cytokines and growth
factors that influence hair loss and hair regrowth, we
combined buflomedil, cysteine, coenzyme Q10, and
vitamins B, H, C, and E with ADSC proteins to de-
velop a novel therapy known as Hair Re-generative
(HARG®) therapy for hair growth treatment. To ob-
tain stem cell proteins, ADSCs were grown in com-
plete media for 2 weeks under hypoxic culture condi-
tions. Then, we applied the combination of those
substances in mesotherapy (Nappage and Papule in-
jections) using adipose tissue that was absent of bac-
terial or viral infections. Based on our visual analog
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scale (VAS) for hair growth satisfaction, the effects
of four sessions of HARG® therapy were evaluated by
24 patients (12 women and 12 men), who provided
prior consent. The VAS scores significantly increased
with increasing treatment frequency (Friedman's
two-way analysis of variance and Wilcoxon’s signed
rank test : P<0.01), indicating an increase in satis-
faction in hair growth after continued treatment.
Thus, HARG® therapy appears to be a potential alter-
native for hair regeneration in patients who are un-
willing or unsuitable to undergo traditional surgical
hair transplantation. Moreover, no specialized facility

TR © 534510 5

such as a cell processing center is required, and the
treatment can be administered simply by a trained
medical practitioner. By adhering to our protocol, re-
producible and excellent hair regrowth results can be
achieved.

*LYMC Yokohama Minato Clinic for Plastic and Cos-
metic Surgery, Yokohama 220—0004

*2 Department of Plastic and Reconstructive Surgery,
Kyorin University, Tokyo 181—-8611

*3 Department of Plastic and Reconstructive Surgery,
Showa University, Tokyo 142—8555




