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Pathophysiological analysis and development of therapeutic strategy for
refractory corneal and external eye diseases
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To understand molecular pathology of ocular surface or corneal diseases, contribution
of inflammatory or regenerative signals were integrally analyzed. Application of
network model-based approach utilizing transcriptome or proteome of diseased tissues or
models revealed intricate interactions of innate and acquired immune system in disease
processes. The insight on integral regulatory pathways or contributing factors was
further utilized to understand age related ocular diseases. Present findings may become
basis to develop novel or more efficacious therapeutic strategy.

SEATIRTERA
(BHHAL - 1)
[ERESE GiEERESE & &t
2009 £ 2,300, 000 690, 000 2,990, 000
2010 £ 1, 000, 000 300, 000 1, 300, 000
2011 400, 000 120, 000 520, 000
R
FE
& 3, 700, 000 1,110, 000 4,810, 000

WFZe /3B« [ i 4R
B D58 - B : SVBSREEIRE S - IREHS
F—U— R RES

1. WIS O 5 RIRBTH DN, D5 TIRREDOMEI L
HRMEIR R MR BOA N R EE L, EER IZOWIEDN Y ThoTzy WTFNOREEBREL
WAREEL &2 L, (SR EEMENEV, I RB I E AU 1 B8 K OV AR RO iE &2 B o
L LZENHDOZW, TS bICITEEE R HODZDOBLEN IR mEIRN TR
THRo TN D ZTWEE N2 TWARVIREETH o T2,

STV, F7o, INEstE B2 YT 1L
REICIHB W THRRKIKHOFRRK & 72 5 EE




2. WFFEDOHW

BEIER T LV — RIS . RN AR R
& O T RTARERE B A . SAEMEITHE 3 & ONERR
BEsE - FARMMmSOEML, L AERD
Wr s K OB IS O MENLICRNLCH Z L &
HE &5, RIERMITE I, KIRFGEHE R, Thi,
Th2, Th17 IZ3 S N L ERRERICH T I
V-t LZDOHFRSGERIET 5, T2 TIhb
RIEME S 7T AR EHAEBORME % EFLo
RREZ X — R B2 TIREE I &
PICT D, I 6T, HBIREE B Z 5 ek
PIBA~Z OBERZEIE L, Brllipsis ik
BCIN 2 R%T D,

3. ROk

T LV X MRS OFRMT O T DI, <~ v
AT LV — MR T L& VD, RIEY
T, HAHWTIEEICEE 95 homing &
T, & BITEFEMEOHERRIC ) )b B IR+
D FH- O 21T > 7=,

AN 1 e = s KOV RN B 4555 o Ji e R
fEDT-HIZIE, b MEEABANEMAL L O
MR ERBICFO NT AT Y S R —
LB URIEY 7T VB L OEA Y 7
NOEEZRy NI —27FF V&2 HWTH
AL, REWR D TOFG ERE LT,
RAEF K OUAE B A 2 £E O SEEPEIR F i R
B LT, HRERAFOEREF O MDD
NF%bT7 A7 U7 F—AEHSENT L.
KRB R RIEN A & i Fr B O R BAE
M E e LTz,

HERMRNEELZ X - HEBERRE LT,
5 e e AR B 2 s 2 OVl 4 i B 25 PR A
REIT, RIERBIOEAT 7 La#H ) R+
FEZHIEKD 7 0T 4 — LD S OfFNT %
AT,

4. WFERRE

VAT LAF—EERETICEBIT S
NZ A7 VT b —MiEATE VT, SR
% R DRIPAARIE 2 5% L, BLERS B B R M
DT ~DRMICEGT 2 L BEINDH
AERRER AR LT, OSSR RIAEJRT
28T 5 Monocyte chemotactic protein 1
(MCP-1) DEHERHIRZ T DT, MCP-1 3%
DLETHZ—Th?b CCR2 N L CTHEHZM
Ja D & FT~D [ElF & B3 5 EER K 1T
b5, MCP-1 O 5O E & 3l 2 72 i 5
MCP-1/CCR2 ¥ AT AL, 7 L L —PEREIB A%
2B 5 RIS DRED A7 63, R
EROBEIAR SN D BREMOKIGITH R
BB LTWAZ AL 1,

RIEFFRIZB W T, MiflRiE, BE2l 3 &
DNA Z 4%, —J7Z ™ DNA 1%, RIKkGi%E

RITAIE ST 55 Toll like receptor 9
(TLR9) DRI Z I L CHRIERGZ R 5,
FIT, TUAX—MREREET VEFNT,
TLRO RPRIZ K 0 | HEGARIE R DN DT il ) &
oD ERELTZ, EOREF., TLR9 O U 77
Y RTHDCp6 A Y TX 7 LAF ROFKIL.,
TEAT 00T R % PR B OIS HIE 9 5 B EE
HLTWDZ EMWHBA LT, Z OflfEIE TLRI
BT DH B s ML TRBID ., TLRI
VRITFREVE B MR 2 355 U Cong i I B 5
T5HZEAVHBA LT Y

7 bR EREE ORBEICIZZ L O
WET RUKENHEEREE L THFEEL T
LT ERMBNTNWD, £ZT, WET Ry
BRE BN RRBIERDOT 7T e LTR
kSO AEEMEE B . T OBEIRR KR
EEREN L TT LAX—Ka~W\0n7e 5
FHHENRGH DN ERGF Lz, TORE., FHIRK
43y@ Staphylococcus enterotoxin B [%. JIB
AR & 2 O Bl FAR & 92 Bl RS D
BbESIEE T ENHBILE Y,

7T UV —MERIERF ORGHT 5720, v v
AETFNANDRNT LA YT v —L&EHNT
Py N — TN BT o T2, F ORISR, RIEF
FRSIZ BT, NF- kB 2t & 35 RIE
MFENTRE R TWBZ LA L, £
Z T, RIEREH OB D NF- kB il 25
FBT2 0 NF-k B #1535 I kB Kinase
(IKK) DB 5-Z gt L 7=, IKK {X IKK1 & TKK2
DEFET A — RIZBWTESE NF-« B A
L., Wy IKK2 DEZH%EEZRT, L
LN SHIEAY L L —RISIZB W T
IKK1 28 tonic 72240 < & 5, Bz
T HRIE & BN 5 Z LN B ARk~
UADFERNSHBA L TE R T,

IR ORHEERPERIER B OET L& L
T, BIRF oo REERE Lz, &<IC#
BENZ B W CIEEIR T Bt B L, BEE
WRIERZ &7-4, £2C. TOHEEF%
BRAEEFIVBRRLZY a2 HANT
BEtL 5 FONTFT A7 YT h—LDfiE
MrEo U FRF o OEEEZHBWE Lz, +
DOFIRERA~DEFELEEZA D =T 4 v 7 1Z
BEt UImfE R, U A 2F 0%, Th2 Bk
FHIRY A A THD IL-4 ICLFE
S, EHIENY FAF UM EER
BN T 5L ICKVEERRICHEST D
Z NI LT, XU A AT T, it Tl
HEVR PR B DR T H D B TR
MBE~OBESLMbND K)o TE
TEY ., BFEER L L TOREMEINRE SN
776

WIS, FABEOHERRA Sy & U CTHE R A R



& AN B DO RIEISE & BRI ET L 7,
EFLRN L L CHEHMAL AT AL RS
P THENT L7 A5, A LR & AN X
RS2 7S h— A L~YLTRERE, M L
BICE ST B D G E R Lz, Al E
KOBE., RIEWEY A v A ORETHD
IL-6 ZHLE LI+ ry NU—T 5221,
IL-6 (I & N2 HE5HIR 7 (VEGF) BEAEZ I L
TIMEFEICESG LTS Z ERBREN
727 —J5. AENRIL, 1L-6 °NF- kB &
D & T D RIERIEITIN 2, [RIFRF IS B8V NS IE i
s EZ b O ERBRENT 4, S5 5
ENTIZ L0 . AIENEIE. PR ML & L
THHREL., 20 & X |TEERERICH LT
HIAEIE O RE A 35 Z LV L7z, &K
WCABENEIZBWT, RRGERY 7T %
BERDODT a7 4=t ZTOMEEZBRR LI,
T ORER, RRGIZ R 7 N2 FIKRORE
L LT, TLRY O BEEMEN R ST, &<IT
RN B IZ BT TLRY 1%, NF-kB 2 1k
ET DA ORIEVET A NI A L OFFEIC
IRE7nE—4%—L~YLTRE LTS,

RIEFHE MR F R B OMAT L 0 | iR
FBUZ B W T el 7 5 Hil RS O - 7E DMK
ETE T, 2T, REM MR B
& LT, M B IR PAZESE & Nk s B 48
M DR RE & SRIERSER D b ORI 23 7=, TR
BEFLVBENLEEFOIRNIVAE LN
TZRIEK D 7 0 T 4 — SRENT % 7l 72 ik 5
M B ERIRPAZEIE I B W Cix, B HES
RAENR £ BB R A2 13779 IL-8 ©
W ENRD SN 5 L ITTBEICER
T HREFNC BV TIEARER 72 Thl B9+ b H
AL D—D2THDHIL-120EELTWEZ &
DRI U=, —05, BARNICET DNl
BHEMEDOREN Ry T XA TTHDHRY
— PIRIRAG I M A RE 12 B3 T, B E R
@® Thi7 R Th2 W FNFhhBEET 3
1L-23, IL-4 O KPR NA v XhE/R L 2
NOENZWH 2 WIXIREERE LTRHAT
D A[REME N R ST

5. ERRERLFE
(WFgEfeE . W7o R OSEHEERF T2 4 1
LR

GEsEams) (Bt 12 10)
1. Sasaki S, Miyazaki D et al.Associations
of IL-23 with Polypoidal Choroidal
Vasculopathy. Invest Ophthalmol Vis Sci
2012, #Hid Y .doi: 10.1167/iovs. 11-7913

2. Ikeda Y, Miyazaki D et al. Assessment of
Real-Time Polymerase Chain Reaction
Detection of Acanthamoeba and Prognosis
Determinants of Acanthamoeba Keratitis.

Ophthalmology. 2012, - A ) U]
doi:10.1016/j. ophtha. 2011. 12. 0236.

3.Ebihara Y, Ohashi Y, Fujishima Y,
Fukushima A, Nakagawa Y, Namba K, Okamoto
S, Shoji J, Takamura E, Uchio, E, Miyazaki
D: Blood level of tacrolimus in patients

with severe allergic conjunctivitis
treated by 0.1% tacrolimus ophthalmic
suspension. Allergology International
61(2) :275-82 2012 & W b

V. doi:10.2332/allergolint. 11-0A-0349.

4. Miyazaki D et al. Herpes simplex virus
type l-induced transcriptional networks
of corneal endothelial cells indicate
antigen presentation function. Invest
Ophthalmol Vis Sci 52.2011. 4282-4293 #
#td 1 doi: 10.1167/iovs. 10-6911

5. Takeda S, Miyazaki D et al. Roles played
by toll-like recetor-9 in corneal
endothelial cells after herpes simplex
virus type 1 infection. Invest Ophthalmol
Vis Sci 52.2011. 6729-6736 ZHEHitd V
doi: 10.1167/iovs. 11-7805

6. Kaneda S, Miyazaki D, Sasaki S, Yakura
K, Terasaka Y, Miyake K, Ikeda Y, Funakoshi
T, Baba T, VYamasaki A, & Inoue Y:
Multivariate analysis of inflammatory
cytokines in eyes with branch retinal vein
occlusion: Relationships to bevacizumab
treatment. Invest Ophthalmol Vis Sci
52:2982-2988, 2011. EH H L . doi:
10. 1167/iovs. 10-6299

7. Terasaka Y, Miyazaki D, Yakura K, Haruki
T, & Inoue Y: Induction of IL-6 in
transcriptional networks in corneal
epithelial cells after herpes simplex
virus type 1 infection. Invest Ophthal Vis
Sci 51:2441-2449,2010. & & & V . doi:
10. 1167/iovs. 09-4624

8. Kuo C-H, Miyazaki D, Yakura K,
Araki—-Sasaki K, & Inoue Y: Role of
periostin and interleukin—4 in recurrence
of pterygia. Invest Ophthalmol Vis Sci
51:139-143, 2010. i w0
DOT:10. 1167/iovs. 09-4022

9. Miyazaki D, Ishida W, Tominaga T, Sumi
T, Fukushima A: Aggravation of
conjunctival early—phase reaction by
Staphylococcus enterotoxin B via
augmentation of IgE production. Jpn J
Ophthall. 54(5):476-80. 2010. #fFtd V.



DOI 10.1007/s10384-010-0837-6

10. EBEIGEK: 7 AMWEHRT-T LLXF—IK
BT VX — MRS, A AR S
114 %% 9 5. 783-790. 2010 &HH Y

11. Tominaga T, Miyazaki D, Sasaki S
Mihara S, Komatsu N, Yakura K & Inoue Y:
Blocking mast cell-mediated type 1
hypersensitivity in experimental allergic
conjunctivitis by monocyte
chemoattractant protein-1/CCR2. Invest
Ophthalmol Vis Sci 50:5181-5188, 2009. &
Ftdh v doi:l0.1167/iovs. 09-3637

12. Mivazaki D, Kuo C-H, Tominaga T,
Inoue Y & Ono SJ: Regulatory function of
CpG-activated B cells in late phase
experimental allergic conjunctivitis.
Invest Ophthalmol 50:1626-1635, 2009. %
#td . doi: 10.1167/iovs. 08-2701

(FaxR) G714

1. EARE T, BIRK 1§75, Indoleamine
2, 3-deoxygenase (2 & 5 RN O I
TEF. D 7 7 > A 2012 (55 36 [A] H A
TSRS - 55 28 [BlH RAFEBHE SR,
2012/2/23-2/25. RFN=a—A—2 = (5
=)

2. BIGK. RIEMME D AR T LLF
— C NI L 5B 61 R H AT L L —
FaEMKBMBEIRFRKE YR T U A
2011/11/10-11/12. BIg

3 .Miyazaki D, Sasaki, S, Mihara S,
Tominaga T, Yakura K, Inoue Y.
Pharmacological inhibition of I kB kinase
aggravates ocular allergic reactions
Pharmacological inhibition of I kB kinase

aggravates ocular allergic reactions
2010/5/2-5/6

4. ZIRK. FEET L L ¥—|2F1F A NFKB #%
B OBE]. F 63 MIFFRIRA S A% T —
P—7 = ZARFZEL 2009/10/9. 1& i

5.5IBK. 7EHA L AEEIT LIRS
faflfE & 7 Lo — PSR IS DR IESE 63 A
BEIR 7 LV X —Hf3E8 2B D NFkB &R
OEE 63 BIEFKIERI S X T7—V
— 7 = AfFES 2009/6/20 B

6. BIK. 7L AX—MEBELBEORT-
7R B &gl & 8 [F] Symposium of
Ocular Surface and Infection. 2009/5/23
KB

7. Miyazaki D. The immunological
mechanism on allergic ocular surface
diseases. Asia Pacific Academy of
Ophthalmology Meeting. 2009/5/16-5/19,
Bali, Indonesia

6. WAL
(D) AR RE

‘Fim < (MIYAZAKI DAI))
FSEURS: - R MHEPE - alhh
W75 30346358

() BFF
HE L =% (INOUE YOSHITSUGU)

BEOKRT: « [ERE - Hif

e &5 ;10213183

(3) W gE oy P4

B S5 (BABA TAKASHI)
SRS « RSB PE - il
ge 8 %5 40304216

(4) WFge oy

M JiksE (IKEDA YOSHIFUMI)
BBURE: « 5550 - Bh#K
WFeE 5 1 10444639



