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Melanogenesis mechanism of retinal pigment epithelium for age-related macular
degeneration
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Age-related macular degeneration (AMD) is a leading cause of blindness in
developed countries. The progressive degeneration of the retinal pigment epithelium (RPE) by
oxidative stress is a leading factor in its pathogenesis. In this study, we identified a substance
that promotes melanin production in RPE based on the fact that melanin in RPE has an antioxidant
capacity and decreases following age. The mTOR inhibitor reagent induced the 96% and 93% reduction
of transmittance in RPE at two weeks and four weeks, respectively. These results suggested that mTOR

inhibitor reagent may be new preventatives against AMD through the promotion of RPE melanin
production.
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1. WFFERHR SO 5

IniEEBEZA M (AMD) (3EEEICH T 2RO FEARJRREHRO 1 5T (HAE @ 47,
Bk 140, MG R Bz (RPE) ORI T2KREET2HEETHS, AMD OfEkRE
F& LT, HFln, MU ONFE, MR, Bia . mIE, BAEE, Bt ERHE STV 555,
T HINENIIAME R ERE T & L CRIEINTWS (Rudnicka, et al. 2012), RPE @iz
& LTI, N ) R 7 2F O (Feeney, et al. 1978) & X =2 Db (Weirer, et
al. 1986) . EEBE~DIEELE (Pauleilhoff, et al. 1990) NHLE SN T WS, VRTAF
X RPE ICEE SN BFEY (HMas & ORBMREIFEY) ©, EERBRRs Th 5 A2E 1T
SR X0 EMERESR AR A S OtR{k) . RPE Z2FEETLZEN/MLNA TS, 2D
PRI EIZ X D AMD O RIS 209803 ThoiL, B anF o, #ligh, eI Chlo
BN —EOFRMEE R LT (AREDS, 2001), —J7, ML & HIZHAT 25 AT =13 A2E
DAL D HERLIEA 24 L (Wang, et al. 2006) . F 7= 5L WE CTb 2 Hen % I L
MBS CCTHIET 2 Z ENHESIN TS (Psters, et al. 2001),

FEEE X2 E T, AMD OREEOR %2 BRIZ RPE O 247V, B b iPS fifa bk
RPE ~®/3{t#%E (Hirami, et al. 2009) ., & |~ iPS #ifd 5k RPE B O RiEEAM 78 (Kamao,
etal. 2014), = L CHARPIO v | iPS flifiaz H W =Rt & LT b iPS #ildd 3k RPE &
M2 L7z (Mandai, et al. 2017), F£7=, R L7-t b iPS MidH 3k RPE X R HIRE 4
WRIRIN D A 7 = BRI 5 Z L n . BEBEITCRIEEF 2 W T RPE DA T =&
FIFREMICERTHHEZE L, A7 =8L RPE OBRENSHEL TWHAZ EEHL,
{2 L7z (Kamao, et al. 2014),

PLEX D BRI 2P LEE R AT 2 A 7 = ENEINT 5 2 & T, RPE OHiERLiE
DMEE L. ZAUDEHREHIZ AMD O FRHIC D3R5 O TRV E RO BERICE 57—,

2. WtoHBY

AWFZED BIIZ, RPE DA 7 = ARERESEI2WEORIE THDH, RIZ, RELEWE
MNEDLHIIZLTRPE DA T = ARERESESD0, £72 RPE OHRRILEEIZED X 572
WA 52 D00 ERAT S, FOEOIC, UWTFTOEBZHLNIT 5,

o AT =UERICEDLDHIIANY I T AR ED L D REREEH 2 DO

o AT=VIBHKICBAD BRI ED L I REEE 5 X HD)

o HMADHIBLEEIZ E D X D R A 5.2 H D)

o [RMLA R LRIZEDMMNIEICED & 9 7B A H 2 2 D)

3. WDk
MREHIR S CTUWAE b primary RPE (LONZA £1) Z L. 5238 5 1130 HA 5l B2 Hh &

HEFFER A N TYT o 72 (Kamao, et al. 2014), mTOR PHZESE|T Rapamycin & AV -,

1. RPED AT = ARERESEIWEDEE RPE X2 7 /)b 41T Rapamycin % 10uM
& 100pM FRAN L. WONRT., Whn 2 M. W4 8% IO EZREEZ L — ) — X —|C
THE L7z, ZhETIZ, L= —=¥—ZHWTRPE D AT = EaIHRERMICERE
THHE (AT E0BMEFZBRIBOKTNRHEETS) Z2HEL TWD (Kamao, et al.
2014)

2. AT=VIEHRFRBIE T ~DFE  RPE A2 7L MEIT Rapamycin ZTRINL ., B0
A, WIN 1 B, U3 BROMIaZ BT 25, B L7ZMAEO cDNA 2L, A 7=
BB B s+ (MITF, TYR, TYRP1) D3ILE % EE PCR (Real-Time qRT-PCR) (2T
HE L=,

3.  RPE OPIE(LAE~DEEE . RPE 282> 7 /L h&IT Rapamycin 28N L. ¥ 4 8112
MR LK (800uM) AR, # D 6 B2 Annexin V/PI YA L, Zhx 7ua—H A b
A RNY—ICTHIELT,

4. BFIERE
Rapamycin O FEHIFEM: : Rapamycin HSAN 1 100
H#% ofpafEE2 (LDH #5R) 1. W0 7
72 LAY 0%, 10pM 23 2. 2%, 100uM 23 0. 9%,
1000pM 723 1. 5% & 4 BEICH B A2 RO ¥
Molc, ZMDZ &) D Rapamycin & 10uM 25
L 100pM DFRE 7= FV TR O FEBR & D

7~ 0 10 100 1000

—




2. RPE O AT = ARE ST 5WE D
[ 2o ka— &l L RPE OB
3, Rapamycin FRANAINIE 100% & A B
IOy o 7203, Rapamycin WSANBHLE 100
2 W1 96%., URANBRLA 4 W2 1% 93% 20
CHEBIZIKT L7, —J. Rapamycin ® 20 m Ol
BFE DM & B BB R 72 o o 10K
7=, I LA, Rapamycin 23 RPE 70
ATV B A RESED - & AR 60 0 100a8
uto £7- 100 & 1000M TA T =2 & 50

\ZHEEZBD IR o727 10uM DOJEFE %
AW TIRDOEREZHED T,

3. AT =VIERFABETORBELE~D
WE AT = VIR A BT OB E
[ :I/M:l—/l/}:tlﬁxb MITF 28 4
Rapamycin ¥sINBA%LE 3 H#&IZ 1.9 £, TYR
3 Rapamycin ¥ONBALAE 1 H%IZ 2.0 f&.
3 HT&IZ 2.9 fi. TYRP1 73 Rapamycin #s 2

IBAtE 1 BIZ 1.9#%, 3 HRRIZ 1.5 f%

CHBIZLA L, AT = A 1 J H
BF OB R IE, RIS MITF, 0

TYR. TYRP1 & 72 A3, 4 [A]® Rapamycin MITF TYR TYRP1
WRINZ X 5 RPE D A 7 = A B
T ~DOEEIT. TYR OGS T IRBLEMN F =Dl @03
H L. #O%IZMITF & TYRP1 OEET
FWEN EH L7-72%, Rapamycin N [E
FETYROBL T RIZEESEZEE X
Yl

4. RPE OHUBILEE~DRE  MERL/KFEIIN 6 KfEIH%D RPE @ Annexin V B5E# AR IE
Rapamycin @72 LAY 18. 8% (H202 #is/in7Za L) 225 21.9% (H202 ¥#sAnd» ¥ ). Rapamycin (fQ
& 0 A% 22.0% (H202 FANZ2 L) 7206 38.9% (H202 Hshndy ) Lkt & bR FHE &
iz, L2>L. Rapamycin #SIMC K 0 MIBSEDOIIHNIERO b viedoic, DI Eb,
Rapamycin {iRIIIC &Y RPE DA T = A FE LTS, RPE OFIRILEEEX LHSE5 2
LIITE R oT,
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