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WehdAEE AR 7198 AXZA dede Adstd WRE AHozny B
B3 4% 715 S5 vk WAIAZE FAY 2718 2= 5 ABAES
desrgon SASY Be A5 A% BA, 4% 94 S0 B £8A8 TEHo=
23 Qo] WAGA 7)ol A AEG 2eS HAFE e SHSo] vk WAl
TE A9M, 42 59 9B 27, alpha-MSH 59 328, IL-1, TNF-alpha, GM-CSF %
o] RNo]EF}Ql, leukotriene 5 o] 7}z Ao JFgS wu glvh. =G AP JMEER
g Aakdo] A7 9|4 E tyrosinase, TRP-1, TRP-2 5 2] 7}x] AR 19 &)
FetE EAEQ A8, =g dado] ZAPPJAER o]FHE FAN JA A FF
o §7A7 BejaT Yol Wi 2P BAL olH] AAAE AT FAL
BgHoz o stdol kel 1). 2y ofA 7z Wapd A xe] dAd FAH HA
4 FA, A BAHo] A oEA WPHEA o I A7t FEF AH ol
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w2 A E(melanocytes)= T %9 ete] ®a, Wol, o7, FFNRAG 2870 B
zalm Qv B39} JHE AXGT 3t WFIMEE AFUS Pst] fu
Ao)dozny AAE HBaE F2¥ 715 %L Atk WHIAEE V%
(nowral crespel M 71 9lste] WRE2 olBHT EdH YEEE ANH1 e FABA
A E(keratinocytes), RA 715 FA5%n A= FAZE2 AXS A A Y
O EICEE S
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1o AdetdAxe g 22 44

AtdAEE AGsolA 71498 AE2A ol2jd Bd JAFY DI dAEe o] FH
Aol ool o FAFo] BT £ Ut 2). old ABse AFo] FEUNF
o2 FAA ZAb 93td R AR c-kit(transmembrane receptor tyrosine kinase)ol] o]t
o] 7] HEQN Aoz RuFA.

Eve] W dAEE FAHA Q] hematoxylin-eosin GA4E & RAF R E 7]# 54
7 M E(clear cel)Z YElEH o] FERHE =4 BEY nAA dFH| 3 F9
2 F5HEE Arie AdFAHA @4t E 3). Fo.2 gAstd dAaido] HA 9
AHH FA4 718 & 5 A Hed E7e 43 A Zvuz wojgle) 77
3 E F Ao o] d%E ¥ Add9i(epidermal

flo

weld2 tyrosine©] 3,4-dihydroxyphenylalanine(dopa)2 hydroxylation= &= X & A]zto.
2 dopaquinone, dopachrome?] A5 AXA HAgdoz FAHHH2ZH 5). Dopachrome
Z}¢d 8] decarboxylation®] o] DHIZ} =u] w27 4315 o] indole-5,6-quinoneo] BT 17
U EAY 2% o231 FAI Q= A S carboxylated intermediate] DHICA7} RFE0]X]
™ DHICA-oxidase®] 2}8-& 4ol indole-5,6-quinone-2-carboxylic acid7} ™ ©]% eumela-
nino] A g} 12} dopaquinone©] cysteineo]} glutathione® < SH compoundE %t

WA 59 cysteinyldopaZt RHEO1A] 1 Z =& pheomelanino] FHE| .



3. A Aol ddste AR} 54

Behd Pl tyrosinaseE ¥ §35te] TRP-1(DHICA oxidase)$} TRP-2(dopachrome
tautomerase)9} 2 FAEo| FAdn A vk o] A A FAAE FAR T
Z7} A3} tyrosinase gene family2tx 2] tyrosinased] E FAE AL L3l E2
4 HANLER FAIE epitopeE ZI UL RoE AL F Utk of o= AFHY
silver locusoll S| 238t Pmell7 R4 S = ga8lA gith ‘

3-1) Tyrosinase

Tyrosinase™ 5 7}A 71%5< 31 on ¥AFL 66.7kDaA 2 &34 A&Ed &
AAs GAA 11q14-219] 918k U3 5709 exono 2 TA=EO gtk MA FA
dodsts 71 3 @AY E4olBE ol ool BAHE AE A EolEAle)=
=4 YAy Fol dAdE.

3-2) Dopachrome tautomerase
TRP-29] AHEZ A TRP-2 locuste AF 9] slaty locuso]l 33 ®t}.  Dopachrome$
decarboxylated intermediate?l DHIR T}i= carboxylated derivative$l DHICAZ AHIA 7= 7)

€ 72ty . A% tyrosinase$}t §-A}3hT}.

3-3) DHICA OXIDASE
TRP-12] AE2x TRP-1 FHAE A1F < brown(b) locuso] #|@€tt. DHIRTE
DHICAE F3 2b3}A| 71}

3-4) Lysosome-associated membrane protein(Lamp)¥} Lamp gene family

Bt =FH lysosome wj9- FALEIY Wald A Eo) 29 Ho] ZAMHW tyrosinases}
Lamp gene familys] 2&o] grtEo F71¢t. Lamp-1< Hal=Fo] A& W &3}
o Agd g4 A Fo LA F ALE AASE 488 stgE R Yo
%3 Lamp-2, Lamp-3 5% melanosomal protein®} A #Alo] &= AOZ <=3 ¢}

4 AFAIANEY RERA 54
ARIAL WG 7P olasd WA SHE WAy Hrh. ®NY PR
o EAte FHY AEAL 2 AZ F BBUAEY EAE 192043%H LA
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ot NFFY wde] o) Wb ze AT dAE R g AFEEA
o] 45 AAFHAEYL AW HRolHE 2F& AAFAA FTAld FIIAES
B4 §AsHE 7% wlgo) Eisingersh Marko(1982)0) oJ3te} HFE ojF wigd 2
FUAEE 0] 83 A7 AFfEo] Hol RuHU. HIHIARZY wiFdle o7 71X
wgol 2EA Qedl ok WadA¥e S4o W ojud 4AANE AgsHETY
Aoldtn ¥ 4 gtk el ATAY RudA WAMMEY WFE M E phorbol
ester AlE 2] QA cAMP activator, 315 % 9| FBS(fetal bovine serum) §°| Foslcdtn &
A gov oHARNE FAHA AEF FTTol dBAX ¥ 3= BPE(bovine
pituitary extract), Ej¥FEZE Eo] wjgd] AlgHm ot A bFGF(basic fibroblast
growth factor), endothelin, alpha-MSH(melanocytes stimulating hormone) 5 A #°] 2 &3
VRS F2 Ags] AXES wFset PPo2 AVYT At

Mebd AT wjde SlNE Ao BRE x4 Adse] WY ANE R
Ad. ok Ewe A AANe AAFT Qe WAIMLE KA WIS A
2xow WRIAES ARER AXNE AZAY 244 AT & Ak TN @
A EE MCDBI53 vjX] 4 & BPE, bFGF, TPA(12-0-tetradecanoyl phorbol 13-acetate),
vitamin E §& A7}t gy, AEEHE AFAREY FE71AL AedAxy F
A3 Balo] dfgd AZHDVIASE AHEE 47 ol & vk WIIAX 94 o
vt o g dejzl AZHG7) A adenylate cyclaseE E 3§+ protein kinase A(PKA) Al & A 27|
7, protein kinase C(PKC)E E-3+ A5 A D7) A, tyrosine kinaseE 3 Nz HdG7|AE& &
atod A3 B3g ste Aoz 43A JAHad 6).

TPAE AA AMREHIL Qe P29 AHdAE wWgde EH JedH F2
PKC Azx2711& ot dapdAxe S35 3ol #dste Aoz 43A U+
121} phorbol ester A E 2] ¢IAE tumor promotor24] FE 3Ry vjFA X oz 7}
2l AzhetA, HESTH vgg HFUste AR dEA g B ol dd =EHE A
B71ZF dFE T Aoz doA 3l BY AH Tk dBRdAEE W] S
HXE YA FASAAT £3E WIS ALE Z8 vk =8 PKCE T8 Y
SAL7IHE dabd Mie] PAo wje F_Fo] gHF Y IHA diacyl-glycerolo] <
g odetd Ma Ao #F HuE AFXLE PKCE 53 JsHgr|Ad #4387 di
olg} ols)&d 4 Ut} =F wWIHJHEE A ¥ET}o] endothelin B receptorE ztil glo] A
o Bt ZAMENE A ZAHPAAEZTE AWANEHE endothelindl] 9 dte] HAzhd A2 9
A 237 22 Aoz AZEY. YA dIIARE F4 A2 A U=
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bFGFE tyrosine kinaseE& %3} #8310 ras/raf 435 28L& E3la MAPK A5G
AE AFsle Ao2 48 Y. bFGFE ¥ 9} hypothalamusd)] &3t Aoz U
A gloH AX g 2doA ddAE] A& 7 T8 dEL e Aos &
HA A BPEL 998 7R AAAAES] gAY Aog Yz g & 7
qE d9strle o2 g Aoz AZEY bFGF, & alpha-MSHS} & AASL X3
St 9l & Stk ZEY AZAYVIAL o J|HE Atold] BRF A& FHg 9
st ZAHEE AR AAESY AE7AE GEsA oldste AL BEissdddn A
Ztevt. e dAME AT AG7|H F adenylate cyclaseE £33+ 7] A& alpha-MSHo| 9
ate] A=2 4= glEd alpha-MSHO &2 1961d Lerner Sof 915t B MA X =
oY A4EE o] Rug oy wjgd AAIA T aFHE 1990 Zo FFo
Aehd Y49 23 AN FeAA =AU BAZREY AedHATe) wje] AHg
Ho} 2% cholera toxin, isobutylmethylxanthineIBMX), Fi= dibutyryl’ adenosine cyclic
monophosphate(dbcAMP) 5% Al ¥4 cAMPY ¥ EE o M X ujgo] o] &8 4 9=
AAZ ALEEo] strh. HZolE GM-CSF7F 294 Aol ofste] ZAYYMEZRE A
AHE Qe GM-CSF= AehdAx e F43 daidsld $2¢ 715S szt By
HA=H GM-CSF HA| tyrosine kinaseE £§ AsAG7| Ao osle AapdaEe] A3
S & A0 odHn gt EF duwtFo s wehdAEe] i o] LHT Y= @
S} hepatocyte growth factor(HGF)S % el U ¥ o] Z43 B3l e = Aoz v
AHI o QA tyrosine kinase 7| AL E3le] A4 Aow Ay}

E AA7A olud JEol oF AL A ot AL YALY W
do] WAYAEY F% 3] BF 9P = & YLol LA Yo prostaglandin
E2(PGE2), leukotriene 5= WtdA 2o d&FE & & Uso) LA At =T 2
T nerve growth factor(NGF)7} e d A X 9] Bel-29] Z718 Fatal A dA X 219 A
of et AFAHd T 4&E Idn BuHY.

4 &

A EE B9 A4 29l gAtn gon we 5o AAYYATA S
Aol glol F9) #AoRE 2 93¢ Uwn o 42Uy E9 o X 4P
ARES] g 94 e 4zAD JA 5o 45 2ARNRZ AIAE 47
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Abstract

Melanocytes, derived from neural crest, make melanin and protect skin from the hazardous



ultraviolet light. Melanocytes with dendritic process has similar morphology with neurogenic
cells and share growth factor receptors such as neurotrophin receptors. Melanogenesis can be
regulated by ultraviolet light and inflammation of the skin. In addition, several factors such
as hormone, cytokines, arachidonic acid can affect the proliferation and melanogenesis of
melanocytes.  For melanogenesis, melanocytes need expression of various genes including
tyrosinase, TRP-1, TRP-2. In addition, melanin need to be transferred from melanocytes to
surrounding keratinocytes.  The biology of melanocytes is complex and mechanism of

melanocytes proliferation and melanogenesis is still under the investigation.
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