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The Immunohistochemical Changes of Skin during Hair
Follicle Cycle after Depilation in Mice
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We have examined the histological changes of skin during hair follicle growth after depilation in C57BL/6N mice.
We first studied on histological changes of number of mast cells and thickness of skin during hair follicle growth
periods (telogen, 1 day, 3 day, 5 day, 10 day, 14 day, 17 day and 21 day after depilation) by toluidine blue, Giemsa and
H&E staining methods. We second studied immunoreactive density of cytokines and Brdu labeled cells in skin during
hair follicle growth periods after depilation in C57BL/6N mice by immunohistochemical methods. The histological
changes on skin thickness was increased from telogen to 14 day. The number of mast cells was decreased in 3, 5 and 10
day and increased in 14, 17 and 20 day after depilation. Immunoreactive density of cytokines [protein kinase C-a
(PKC-a), c-kit, and vascular endothelial growth factor (VEGF)] in 1, 3, 5, 10, and 14 day after depilation was mildly
stained in bulge and cutaneous trunci m., but immunoreactive density of cytokines in 17 and 21 day was heavily stained
in epidermis, bulge, outer root sheath (ORS), inner root sheath (IRS) and cutaneous trunci m.. Immunoreactive density
of Brdu labeled cells in skin in 1 and 3 day was heavily stained in bulge, epidermis and connective tissue under the
cutaneous trunci m.. In all periods, immunoreactive density of Brdu labeled cells in skin was heavily stained in bulge,
subcutaneous tissue, cutaneous trunci m, ORS and IRS. These experiments suggest that histological changes related to
hair follicle growth elevated mast cell counts, skin thickness and epidermis thickness and heavily stained immunoreactive
density of cytokines and Brdu labeled cutaneous trunci m. and connective tissue under the cutaneous trunci m. after
depilation in C57BL/6N mice.
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Z+3j| ket (Chase et al,, 1951). ©]& g o3} Eul AME=
2357 F A7) oldllE olFsta BTl
oA J& AIFFE ol XY AT B
39 bulgeol U= EVIAIEIE FLsithe Aol 9
Folt}h (Cotarelis et al., 1990). &3] FApE| <fshd
bulge cell& 7]%50] thdatil o]58 4L A= A
A7) Bdg ATk 8130 (Taylor et al, 2000;
Morris et al., 2004), bulge cell#} secondary hair germ cell Z}-2]
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ol e vIRAES] 42 7hAhe) FHo glon], T
HYHAE FH]E21AQ] substance P} adrenocorticotropic
hormone©] 4747 oA HA7|Ze] wie WstE &
¥a sk

9] 4743 BHEE cytokine 2 Z+= vascular endothelial
growth factor (VEGF), protein kinase C-o Z18] 3L c-kit $-0]
A= VEGFE= 239 AF7] Fo dojuhe il
Ak Bo] 9lom z7)e} F719 A7) B R
Zo| BYZAAAZE A¥Ho R FAAGA 3T
(Yano et al, 2001). Protein kinase C-o= 2332 & A3
83 988 3, PKC 2494, 28 BAY &%
HRdF 2 7AF A g9 S &80 g9
A7) F719F 27l AR O =7t 718 57
2 o3t A AT T (Li et al, 2003). Stem
cell factor (SCF)T Kit-tyrosine kinase receptor (Kit)yE 713
52| B[N 9} melanocyted] A&3 F248& 2H3}
= =AEA A9dA fesAY B g fEst
SCFoll ¥hg-& @t o]8 gt AAEL A7) Bl
A% HAg-g ehiy, 2 AR o) AdG
ol g eSS vehdd Sl g 4437
o Edor FaA WS vk 3T} (Peters et
al,, 2003).

olgig Rt #AY o 7HA] RS- v¢ Hit
tgslbr] wiol] Agst 7jde Werv) oy frg g
BEAEAE MEshere ofggol Atk mehy £ AT
o4 CSTBL/6N BFH AR F Rigo] 443l wa)
RN dojub= 2] Fejsta W s Pt 2 3
Az Gl o3 #EE B3l "o 445
H7 dojys 2R Fdo] i EU|MXY W3t}
ofe] 714 IAES #Fsle] dRe) dud ¢xe A
&4 713 g wela o Yot @RAEA Adel] B8
& FiA & A5 AN Eeith

Nz A gy

HAEAFEL2 AT 25 ¢ WY 3 758 C57BL/6N
3 sontE] & selely wlAsle] so ' syt

HE. AHFEEL bee wax$} gelating: ©]-&31] FA)7]
9] Hg Bo % (o]d AEE ¥F) € A7 @A
H2 1Y, 39, 59, 104, 14, 179 ¥ 219702 Y
o] gl o] g3glem, gxFoE FA79 U A
AE ol&3lolh dF AFAE o 5 (2004)] Wy
A B2 K bromodeoxyuridine (Brdu, 50 pg/g body
weighyS AE F 14AE 2437 3% 2384 57
o FARElY =Y AEFVIE /K AEEY BAFHE
HezAgety dAioz AFASNOY telogens 3
A Aol 297 19 23] $FS BAFAIE o A5t
St

mlRe] yeisin| A RE Axg 4e 4Y 1942 4
st} wRolA dofih= el HEE FEvFH 5

BES 7 23] £ v RS FA HgE =
A oz JF37] gt YAHE 3uiely] FAYA|A
% & I5E HF Mo YA Eolste ¢F 23&
AAste] FAZELY (normal buffered formalin) 240
2 Ak 14 & gubg ] 93t FA,

G- AA paraffine.Z Folg ¥ 7 ume] FHE
A 2Fsle] hematoxylin and eosin (H&E) G442 Al 33l
1,000 pm% 2A52] hair follicle®] 7, F254 2 23|
a4 wsts ARSI, HRAE £o WEE #Ed)

7] $918}od toluidine blue 442 A 831k

Oytokine| MSiZmsisteis W5za U] deo| 4%
3 #HE oY 7HA cytokine S FE3H7] 2151 rabbit
polyclonal antibody (Santa Cruz Biotec., U.S.A.)$] vascular
endothelial growth factor (VEGF), protein kinase C-¢ (PKC-r),
18] 3 stem (mast) cell factor (SCF)E 2} 1;100, 1:50,
1:502.2 343 13 GAE Z2HdH ol AR
A 12413 F<t #REAIZ T olwf 12} o] FAL
0.1 M phosphate buffer (PB)°l] 1% normal goat serum {Vector
Laboratories, Inc., U.S.A)3 0.3% Triton X-100 (Sigma,
USA)S E33d AHg3gich 2AMAES H2904
15%%}F 23] 0.1 M PBE AJ&3le] Hsu 5 (1981 #4
of wal 22k &A1) 1:2002.2 34¥ biotinylated anti-
rabbit IgG (Vector Laboratories, Inc., US.A)l -4 14]
7+ ot vhS AT A 1587 0.1 M PBE 23]9]
AFAL AZ F peroxidase’} TAE ABC £ F7}
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AEAM 1AL T AT 2 F A 01 M PB
T 1583 28] AEaL YA 30 mge] 3-3' diamino-
benzidineS 150 ml®] 0.1 M PBoll 5¢1 GAolA 5E3F
AR § RS AE 0005% SRR H7ele] 2
o] vehd w 7bx] oF 587 uhg A AL Whgol T =
2152 tA] 0.1 M PBRE o]&] Xal 4248+ hematoxylin
O 2023 I F BAAA W w g
S} S93HE A T permount E15}e] B0
2 AFsiith

L2 F7|9| BIRME EX|. ¥¥-x
7R AZEY BXE 93l ‘340—1}_%@}
Bkt 22S 0.05% proteinase K& 20%-7F A2 ¢
% phosphate buffered saline (PBS)Z 43331 th. Brdud
& 12} FAQ] mouse anti-Brdu antibody (Santa Cruz
Biotec., US.A)E 1: 5002 3]A15}e] Zméﬁ%oﬂ ol
2] A2ollA 227 FF gAIZ T L % 23 A9
biotinylated anti-mouse IgG (Vector Laboratories, Inc., U.S.A.)
g 120022 34ste] 223 A2ofA] 1A7F HEEA)
7 F cytokine HHGMH S UEA peroxidase’} T A
© ABC &) @7} H2efA 1A12F FeF vk
-3' diaminobenzidine 2. % A A]# hematoxylin® 2 T}
A% F B el weh e} Fase A
permount=. ¥-8ke] FaAn|H o2 HAsGTh

BN ot

P

dob w2

2 i
MR = RYF7(0| ME nife| Z&EHnlE oA

FX17| (Telogen) m|£e| ZEHO|A AA. Toluidin blue
(TB)ell FAE nbAlR ] F& 1112705 0w, F9)
ANAl FsE7EA ) FAE 4274271 pmolAth E9) 9
T 025 pm2 s on, x99 AN, FAY| B
g ok, A AR g FA7] BIRE o] 5% sheathdl]

A= Bl GMe] HA oy, E3 W EroliAle FAo

A ekt FA7] 24 W @A = TR FAo)
%) 2] AT} (Tablel, Fig. 12 A).
M2 = 190 z|feo| ZsHEHn[d AA. Toluidindl ¢

HITHA 9] 4= 916222709000, EjellA 3 }%}
o] F7= 9704167 umel Ak S8 AT FA=
0.7 pmol AL, AEF Bidolef o] A4 F99] E714

F (stem cell)’} ZE3tA FEAELI} BRFE st

sha glgl, Evke] & W
o

= ™ g7 oA
Rz Alass d517} TBY) H A7o]

o
|
AN

= T iLo “C}_‘%
St Z3]9) 71 AFolA A QA FAMET}
Bl o] Hiom, SA4 9jsh B o] AR

oA TBel ZstAl G449 AE7F #EE u%r‘sl%—gl
ARAE F9)9] AFzA A TBo FE AE
%At} (Table 1, Fig. 18} C9} D).

HE % 3Umf mlee| EHN|IA AA. Toluidinol] F4%
HlkA 28] = 5611470510 Bl si7A|
o] FAE 11751214 ymZ FAY Foh o] & i
oM, 3t W B G4 771 Bol #EHA,
ﬁﬂ%ﬂ 3 um= SASAAL B (bulgeyS FAS
friet Adstitth Hatse] Adx4 W AlEEe] 1Y
HHEE} TBel o ZatA A= oM, F3] (cutaneous
trunci m) T A¥EA W] E7]ME% TB st
AAE At Mok B9 2717 JEA G4
HAa, 27] Fgo] WAsly] AlFketglon AR Ao
A1 melanin}H o] k7t A E ST} (Table 1, Fig. 19] E).

M2 & sem| Zieol HssnZ AA HTAEY
5010671510, 3ol A &5 o] FrAE 1,390+
173 umZ FAYA 3 Wl TBY 49 4= &
7 BAHJT T (hair bulb)E FASP 2 =
| melanin A4 23 o] 7]2o] WAEGITE o] ¢
Bz BS99 A 1 pmel Atk 2317}
SAsta vt SsE7 st W Rk Adet
of & BT A B9, BN &7, 9A
A AR Al TBo| tigh g e] SFefilont Bk

o) YR Zze} RIZ7E TBY atA FA=A. 7
}zji?g&z}ﬂ ARAE ol TBe i A4 o]

LOiN

T2 oAzl o 39x R daldo] 7HAasI o
e i gro g2 14 A= U} (Table 1, Fig. 19] H).

M2 = 10U DlFe| Haksn|d A vvEe] =

S1x1071 0, st FetF7EA 9] FA= 1,480+
21.6 ymo|Ath TBel Mg 7= & oA &
2 kot dBFolM e BEHA 2T FAE
1 umollor] Zoje} HAR ] F7]= B e <
Aol fsfAiTh e RIet WREIEE TBel sH
A= Glom, g JA] TBo| XA 4= AT =2
E 2™ AA dsisel Bol EAEIT 2k Y-
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Fig. 1. Photomicrographs on the developmental stages of hair growing cycle in C57BL/6N mice.

A. Giemsa stained JB4 sections of skin in telogen stage of hair growing cycle in C57BL/6N mice. <100.

B. Brdu immunoreactive cells are heavily stained in bulge and epidermis in telogen stage of hair growing cycle in C57BL/6N mice. <200.

C. Giemsa stained JB4 sections of skin in 1 day of hair growing cycle after depilation in C57BL/6N mice. <100,

D. Brdu immunoreactive cells are heavily stained in bulge and epidermis in 1 day of hair growing cycle after depilation in C57BL/6N mice.
*x200.

E. Giemsa stained JB4 sections of skin in 3 day of hair growing cycle after depilation in C57BL/6N mice. < 100.

F. Numerous Brdu immunoreactive cells are heavily stained in bulge and epidermis in 3 day of hair growing cycle after depilation in
C57BL/6N mice. *<200.

G. Numerous Brdu immunoreactive cells are heavily stained in under the cutaneous trunci m, in 3 day of hair growing cycle after depilation
in C57BL/6N mice. ><200.

H. Giemsa stained JB4 sections of skin in 7 day of hair growing cycle after depilation in C57BL/6N mice. <100.

I Brdu immunoreactive cells are heavily stained in bulge in 14 day of hair growing cycle after depilation in C57BL/6N mice. X100.

J. PKC-0 immunoreactive cells are heavily stained in epidermis, bulge and outer root sheath in 17 day of hair growing cycle after
depilation in C57BL/6N mice. <100.

K. c-kit immunoreactive cells are heavily stained in epidermis, bulge and outer root sheath in 17 day of hair growing cycle afier depilation
in C57BL/6N mice. <100,

L. Brdu immunoreactive cells are heavily stained in bulge in 21 day of hair growing cycle after depilation in CS7BL/6N mice. X200.
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Table 1. Histological changes of skin during hair follicle growth
after depilation in C57BL/6N mice

Groups Number of mast ~ Skin thickness Epidermis
P ells (Number) (um) thickness (um)

Telogen 11.1+2.7 4274271 0.25

1 Day 9.16+22 970%16.7 0.7

3 Day 5.6-14 11754214 1

5 Day 5.0+0.6 1390+17.3 3

10 Day 5.1+1.0 1480+21.6 1

14 Day 12.0%1.9 1606£15.4 0.65

17 Day 19.0+3.0 1350419.2 0.5

21 Day 30.1+2.1 12964235 0.4

Data are expressed as the mean + SD (standard deviation).
" Number/100 wm width, X100.

= TBell stAl G A= TBY oFsbA G4

HPom, go) v¥s B3 19 7] A&t (Table 1).

HE % 1420 mlgo| MeHEHO|A AA, wwhiie] 5
< 1201970 olem, wuolA AalETtA e T
1,606£15.4 pmo|Act EI ) F2E 05~075 ymE 7
A3, TBoY B4 = 3 Ujoide #aEXA
@kou AT e o HAFHAY BFFHY
QE el Wiz Alol: kA aElen, )
o} RN £V oFshA GAEaL, B Rl
7] A &SI} (Table 1).

HE ZF 1798 Tl Hasn|d AA. v|Thze 4

= 19.023.070 o], EojoA HelF A e FAlE
1,250+192 pmol Ak, B77} ZtollHA] E g 7]z} AW
Aok 2ok B9 29N 12X "M 9B
Z9F YRZx Alol= XAl fAE I 299} ‘«M}
Felel E7)= B A=A ko 3 U g9
ool = TR AE A7)t #EsA ek
(Table 1).

M2 = 2190 el Zsksnid Ad. vjghAxe
FE 301221705 01, gajolA] Stk o T
14261235 pmo| k. E &} WHF-94 9] Zrl= TBY
oqu]x} o}gkoni B 7} Z) x»] x}o};q )q _rf:} ]7]7].
SETE Aot L] R 12444 i
T2 WEZE Alol= etA GAENT, 3 2
AFHNM e TR 88 57 #FHA sk
(Table 1).
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c-kitoll CHEF HABEE. FA7], AR 51U B 3UA ]

< Rk 1y e] A4S 2 9T T

%’i 5AAIH 1074 <)
flacns b}EhH%‘O

L%E}UAS\*}T:} A

2 F o)A %—%E

Higiew, XHE F 17944 (Fig. 19] K)

9, el R )5

s

I o
B
A8
lo
o

Sy
s
=
ot/
H
_»u

of\
ol
1
1o
[ 5
itA
rE
00
Y o .1

flo
i o
o ot [T
B
O

i

A

oo 1o
o

L‘)« :—4 rﬁ

& e

-%o

e g
oy o 8
\‘:_2_9; P
-3
lo,

{

[
lo
i—;@:&

u

Vacular endothelial growth factor (VEGF)O CHEF pdd}
1 ] xﬂ—‘— = 101 3 501 Eﬂ 100]51]]/1 /\ﬁj}_
LJ% % Prﬂ 2 74«4*“«1 é?ﬁzx‘ e 5—43«1 OW

iha
Z?L‘
N7
AN
ofj
_%
=
e
2
_?L
g
18
LE.,
(i‘i
Ry
i
¥ ©
Ly
=
é‘é
[Eai
3
fof

mEANZS] g

BX|7| (telogen) mEo| AA. HH ) pulge® (X F

-353-



Table 2. Immunohistochemical density of PKC-a, c-kit and VEGF in skin during hair follicle growth after depilation in C57BL/6N mice

Groups PKC-a c-kit VEGF

Telogen Buige: + Bulge, cutaneous trunci m.: ++  Epidermis, bulge, cutaneous trunci m.: ++

1 Day Epidermis, bulge, cutaneous truncim.: ++  Bulge, cutaneous trunci m.: ++  Epidermis, bulge, cutaneous trunci m.: ++

3 Day Epidermis, bulge, cutaneous trunci m.: ++  Buige, cutaneous trunci m.: ++  Epidermis, bulge, cutaneous trunci m.: ++

I Epidermis, bulge: + . . ) L

5 Day Bulge, cutaneous trunci m: ++. cutaneous trunci m.: ++ Epidermis, bulge, cutaneous trunci m.; ++
Epidermis, bulge, ORS, IRS, Epidermis, bulge: + . . oy

10 Day cutaneous trunci m.: -++ cutaneous trunci m.: ++ Epidermis, bulge, cutaneous trunci m.
Epidermis, bulge, ORS, IRS, Bulge, ORS, IRS, e

14 Day cutaneous trunci m.: ++ cutaneous trunci m.: ++ Bulge, ORS, IRS, cutaneous trunci m.:

17 Da Epidermis, bulge, ORS, IRS, Epidermis, bulge, ORS, IRS, Epidermis, bulge, ORS, IRS,

Y cutaneous trunci m,: +++ cutaneous trunci m.: ++ cutaneous trunci m.: +++
21 Day Epidermis, bulge, ORS, IRS, Epidermis, bulge, ORS, IRS, Epidermis, bulge, ORS, IRS,

cutaneous trunci m.; -+H+

cutaneous trunci m.: -+

cutaneous trunci m.: ++

+, weak density, ++, mild density, +++, heavy density; ORS, outer root sheath; IRS, inner root sheath,

D BHFN FEER FASHE VATV #EY
FoH, 53] FIIFo] A GRS BT (Table

2,Fig. 19 B).

M2 & 1) &A, 359 plgeFola 838t 9
T E7IAE} ZEA @AYo B E B
A F7} Brduell 73814 A=A a-)a Fueas
Brduol| 73stAl @AER o 2 ot AgxAE
AME Brdudll $FEE GAEE AE} go) B35
Al 2+l T) (Table 2, Fig. 1] D).

HE = 3gmje| A w59 bulgeT T B FNA £
bl Qe E7)1AZNA Brduol bl GAE Aot
ol #ZHY A3 5 EF (secondary hair germ)©]
A& Brduol| ZstA @AEHJAT B FIId A
opatA| AA o B olde AgRAZIAE
Brduell i~ ZetA dAdE MESL Bo] BAFJG
(Table 2, Fig. 19} F&} G).

HE 2 % 5Un19| A, ¥%e F9%, bulges L ¥
B A 59 B4 (secondary hair germ)ol 4 Brduol] 725}
A @48 A7t AU T2 5 okgy
Az FAAE Brduel oFetAl GAE AE}F 2
FEE AT} (Table 2).

HE = 10Ul A, 352 bulgeT, FJ3ts 2 57
2504 Brduell 7+ HWEEES YER, R

A9 559 B olgle] AFFAFAAE Brduo) oF
A G AE7E 25 BEEHAT (Table 2).

HE & 14902 24, 959 bulgeT, Fo}5 R ¥
25 Brdudl] 23 AARES-S YRR, B
A F g Y RI oA F5EY] WSS
Efiict Bde] Kl BT ofefe] AdxAT
A= Brdudll oFSHAl G AETF h BEHIT
(Table 2, Fig. 19] ).

oo H

M2 2 17dmel A, 959 bulged, WS E FI
2% o)A Brduell 78 @93 YEA, EI A
Z &9 el Yoo 78 g e
Wtk B3 ofele] AFRAFTNAE Brduol ket
A EAE AT} A FEEITH (Table 2).

H2 £ 2192 AA. F59] bulgeZ ¥ F3 T oA
Brduol 7Ze Ww-S e T, 4% FU 27l
AL Brduol] FEE9 WA JYERAITE $32
ofgf o] A3£AZ A= Brduoll FetA GAE HES}
24 BFE T} (Table 2, Fig. 19] L),

L

nare By AR wElE BEsly, AxG
A, 9, 99 5 9FASLERYH FUE BIn

v-ggdogn F8% 7S st Uk B R
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of AT A A7 23 (hair follice)yS Fol] 9l
FAS SA0E Ao olle] e IR oy
o] Xdoli} Ko} (hair bud)®] 4%0] YRt B
(hair bulb)S FAehH ZPAFA LT} A AE o] F
5 g2 zeA "}

e 242 9 9/ (mesenchymal hair papilla)
of & ¢ sl By FYMEE HadR
(epithelial root sheathy® FAIdhH, 1 F9& M Qe
T AEe )29 (dermal root sheath) 0.8 £33}

CRATE B g0 328 4TS v 3-5

AF NN AAT7]o mE s3] FAE F2)719 A
A 7k 59| HRe] Tl B399 9 10 pm, 3
d9] 749 250 pm, HEALe] H$- 150 pm, ZH L 2
o] Zlol= 150 pmele] AR 3 3dA|, & 447 27
de ®99 FAE 202 ZUIete 1987AA] f-48)
7F BAAE FA7]) AE2 Solet) =3k 139}
a5 10UA7HA] 242 390 ymet 260 umE Z7}8He]
15970l = F417] AElZ Eoh2t) (Hansen etal., 1984).

B AR E FA7] wRe] BuoA vlakE71A 9
FAE AR F 1, 3,5 1094 dxrrt 449 F74
b7t 1udAel b FAY9H0U 1 F 1795 HE
HF-FA 7} 742:8}] Hansen 5 (1984)2) K119} GA}S)
it

Maurer 5 (1997)& XA 9] Aol HITkA|E7} Fhof
Shedl, Ao HA g fmshd Ay vigkAx
o= e vTAREe Ze] UM FRo et
o, A E FH)EEAQ substance P ACTHE A
A7) g whEAl Eearin kY gy o)
A AGHQ HariRe A4S AAs, vvibEe
SolHezr 7|#e B Al A mE 2 A Aol A
"ZAATA A FAAQ] 292 dEs dda st
Stk

B A3 A toluidin blue F-E o] &3 WAL
4 Wgte]l #F A= FA 70l vig) AR F 1, 3,5,
10dA)e)] Zhasitit 1794 Ha8717F Adsas F71
&t7] AlRsle] 2198 FA4% S8 Bt olgt
e AEANE Maurer 5 (1997)9) Wareh A8t}

Ito 5 (2000 43717 AAEEA bulged] 71
olfE: MEEol "FHolr FI=Ho] Has] Lo

secondary hair germ®] AJAJETh 3FTE ol AT A
2t 62 A o) bulge cello] AHA] F2H o] HYr) o)
9] secondary hair germ cello] Hu}, o8|t MEEL
B8 markerQl S100A69] Tdo| HA] ge=tia 3
St 1w AR A bulge celldll &S S secondary
hair germ cellol] & ZAAE7} bulgeE H4J 381 bulge
cell marker’} thA] WHEE =6, ©]3= stem cell niche (£7)
A G DHREE 2 s EAtel W gy &4
2}5}e] keratinocyte (ZFEAAE)7F thA] E7AER F-3}
ghfar o =3 FA1719] bulge cell Ha7]o] =g
o A4 Foll MEAEAL (apoptosis) HHE& AXBR
bulge cell> B U3| EAIA = 3gich

Al Ao A3da) Eaboll A4l aae oy
7FA] cytokinedl] 95t} dojib Hef AR Fad
HES 8= cytokineEo1+ VEGE, PKC-g, SCF (stem cell
factor) 5°] AUk B 29 u-{-Fo= follicular
stem cell (RFE7AE)E0] EAstnR g gaat 4l
AEo] Biasty Ao FJHEAES WEe] 7] Hste]
ookt cytokined Fujgit) HE Audle dAEL o

37F70l et Wlshed ATl AR B
P, Harldle gifiEe] 2AgEse] BaH A Akt
Zlt,

go| 4578 dAExe] sk daAAel
3k VEGFOl flate] v Ao 84 & festAvt &
2l 9l o] Fojai @AYol H S matrix pro-
teolysis®t THE protease AJ4LHS ASste] AFHYE
FAN = (Detmar, 1996) AFgHoll A= 2igo] ojx
z9 ZHAAM XA BEHTIL ATt (Goldman et al.,
1995).

B Aol AHA 2GR (VEGR)A] digh ¥
ANhEe FA7, AR F 1Y, 39, 59 2 10849 &

R, WAES Bl AuFe] A W Fydd

ofel] AgzAZNA vk WA vlERHS o,

v

o

ol

[}
3, 17949 21980 19, PR 2 - e
Z 2y 72 weuks-s Jehiich
Kozlowska £ (1998)2 VEGF protein®]] 4838 1.
Q Abghe) mhd o] ZHGAE, hdelA frefg 71
Y7 (mesenchymal dermal papilla), 2.2} ZpAAE 2
ArZzet YWEIR] AT Fe HAuES

Yehdtia stt). Blume-Peytavi (1996)F A 3-f-F2
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VEGFE 378?142} cytokine™} 22 o2 74| Aaia}
£ Pt AR FA T o|FE ATt do
e 2R 71 #ofditta siglen, o#d A
A, & A AN BEE AEA TR
AfretHNEAARIANE O 8 B3AIEY #8 $ARYG
(mitogen) FHEZDRA AL 313} (Du Cross,
1995) Kozlowska & (1998)2 Z¥]{-Foll A F#& VEGF

A5 BAERE AloloA A2g ZAgA)
F9 WHAEE 53 BAER] FAo Hosie] B
o] AL 2dshs 783 2V|dos A43gn
Fig
Protein kinase C-o= A7 9] € Ao Fa3% 93¢
30, PKC-o 842071, €& AV dex) v2ds g
2 IR A "ol g 22181 o] 4] $)
o} @ole] BB %) SUkeb Har ol
A gt sl o]#lg cytokined] F7hs 4R
- melanogenesis (P42 2H L 3o ®ydo)
e S "y 43S /A 1{

TE "9 Rz ZAAMTAA iy vtz 319
©} (Lietal, 2003).

2 AFolA protein kinase C-a (PKC-a)oll o3+ HH A
A RS FA7] FARgME XY, BT BF
9, AR, 9% 7919 2= W B AFEA
v oFgk WukE-S Vel AR & 1dx9 3UA
o Evlo] 7|AR, BAES] 2 ¥ AFPRAE P
TIEFL TR WYue-S Yehil AR & 5
dAjoll= FAAR A9 BPE 9} FuFo AFRA
5 ® H3E olgfe FHIFAA TEEY AGus
o] ety AR F 10¢AdE BRI 9 Fu= 2
W YEZRAAN FEEY WHkSo] el AR
F 4R ) ESE, FY S 2 B dE A
T FERY HYigS vehiloy 17d#)9 2194
olE By, AR, WRIZE B FyIdA w9
3 HYRkgo] Ueldo =M T AFAES Hust &
Aba3ih

Li et al (2003)2 FA171¢F AZ F 159 oA
PKC-00]] tﬂﬂ WSS A F ot 4dAd)
© 23 fellA g Agehe-g ety sin
1047 <} 17%1&1101}-— RTZ} Hige] upgse] Ag
2o FPurg-& vepdtha Sl E=§ PKC-at
271l A7 719 3] 2l B =)

olHF L B ol %

Az 433 BA Ao

A oL 091. f'

O

_{

ol

PKC-a9] w27t S7Fgean d9s S7H717] dE
o A&7 Z7)e] PKC-o7} HEdE = 3
A7l T 281EA 9L e YRIxY VA=
#4 0E Aolgka skl

Stem cell factor (SCF)+= kit-tyrosine kinase receptor (Kit)g—
7 9l 7e] viA Eet DA e F4E
Al EFRA 49 E== 3Y9elA g SCFoll "—J}

& 3, ol § AAER Y] BdA ZE HY
Elass LJrE}LHU% T2 ALHARNL 2]l A
S-S vepdT SIlE de] ATl oA
Z 73sHA wg-& dhar 33Tt (Peters et al., 2003).

AR ckitol] e Wk FA], AR F 1
o 9 3URe] HEEQe} v AgxAFT H 5
ZolA FEre] AHukEo] YEI, 5959 1094
o] 27 HAFLe} FyolA vlekdt nkgo] FEY
Aot FI2dME FEE HAVEE L}E}q}gm
14EAdE YeBEx: 9 SolA 55 |yl
5 YehgieH, 174949 219 = 1Y, B
A, e EZz B S92FAA 24 duke-g vE
WAtk

ool AHAAE T3 E W A AR F B
o] Ada dEd 2y Wt vtk 3
Z7Y, Ao} 99 T w3, gy e A2
4 PKC-g, c-kit, VEGFS] 7338 Hw-g-3 #A7} A&
Ao2 AREHUTH

ZAR 2
o] AFE 20108PdE Mt Wujsted ] X
4oz HAsEYT
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