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WFFER RO (3£30) : Retinal pigment epithelial (RPE) cells form a blood-ocular barrier,
and their polarized property is crucial for maintaining the barrier functions. Tumor
necrosis factor alpha (TNF-a), a major pleotropic inflammatory cytokine that disrupts the
barrier function and eventual angiogenesis, 1s expressed in the choroidal
neovascularizations of age-related macular degeneration eyes. Thus, it most likely plays an
important role in the progression of the disease. The purpose of this study was to compare
the effects of TNF-a on the barrier function of polarized RPE cells. Non-polarized RPE cells
were used as negative controls. Isolated porcine RPE cells were seeded on Transwell™
membranes. The polarization of the RPE cells was determined by their high transepithelial
electrical resistance and by their differential secretion of vascular endothelial growth factor
(lower layer/upper layer >2.5X). Polarized RPE cells were incubated with 10 ng/ml of
TNF-a and the TER was measured. TNF-a significantly decreased the TER of polarized
RPE cells by 17.6 + 2.7% (P < 0.001) of the control at 24 h and that of non-polarized RPE
cells by 5.4 + 6.5% (P =0.401). The p38 mitogen-activated protein kinase (MAPK) inhibitor,
SB203580, blocked the effects of TNF-a of decreasing the TER. Cell junction-related
molecules, e.g., ZO-1, located between cells in control RPE cells, were disassembled by
TNF-q, and this breakdown was suppressed by SB203580 in polarized RPEs. These results
indicate that the breakdown of the RPE barrier function was caused exclusively by TNF-a
in polarized RPEs, and TNF-a was acting through the p38 MAPK pathways. Investigations
of polarized RPE cells should be more suitable for in vitro studies of the pathophysiology of
retinochoroidal diseases.

AT ERR
(BHHHAL - 1)
ELHERE A [ PERE 2 & &t
AT ERR 3, 200, 000 960, 000 4,160, 000

WFgesy B« [E 3
BFE OSE - fH : ARSREEREZ, IREE
F—U— R REHEE W ARES, MR B, TNF-o, EWRIGHE



1. WFFERRAE S IO &t

PER, 90% LA B3 K5 T D F AR IF 22 &
L CEERRR STV, {BEOSGE LT
MO ST, IGFRICEE U TSR IR 2k &
EZ BT\, &2 AN, 2000 FEEN D,
8 AR AE B8 £ DRI LA - IR PN 38 T2 5 3
IEE D EARAIT A L, IR HEIRAS IR
BIRIRICR D EERMETH L LRI
HEINCIoTE I, Fo, HTEFTOH
LT, MU TAY / ary, ARV T =
PN —UR EOEYRERNIND KO
Role, ZOX T, W ENIEDIRIRITER
IRDIFEATL TV DD, i FIRICR G- S 738
WMOENRE - BT 1T E A E Do TR,
bhbhid, A v R 7 = AN R
MIcHEEL2»EC T2 E L
(Kanda S, Uemura A, Yamashita T, et al.
Arch Ophthalmol 2004;122:1447-51), X5
2. AV R T = AR K208 RIR IS
AR R AR L D R I B I L D 2 & & i
BH L (Yamashita T, Uemura A, Kita H,
Sakamoto T. Ophthalmology
2006;113:280-4.) , FHIRYZRBEFITINZ T,
R 22~ E & | HErREE O
TR Z 5 Z & % R H L7 (Yamashita T,
Uemura A, Kita H, Sakamoto T. Retina
2008;28(9):1228-33), BAEE TA > K7 =
VEaFEE W TN S T E < ATh
NTEIZ uxEBEZ2D L, B REE
O RIE XA B IR L Do R0 72 IR B 2 09 B
W2 b Bohs, £z, NI T A Y
TReEAI D M, AR, FimikIz b2 5 R80T
DN T H S L7-(Yamashita T, Uemura A,
Kita H, Sakamoto T. J Glaucoma. 2007
Mar;16(2):220-4.), L2>L7Z23 6, B T-IRN
G ShlEBaT, A Ry T7 =005k,
U T A v AR BT VEGE $7 &3
HEEIC 52 DRI OV TR, WEE I
AN TE LT, BEENEZ o755 DR
BIEBAFFE SN T, BIfEE TOPHE
BRIZE D | W IARNEED R G X D sk
I% caspase SR &9 H 2 & caspase K5
%41 £ 9°1Z apoptosis inducing factor & 413"
LRI EDT R N—V ANRKTHD Z
Embio7- (Enaida H, Sakamoto T et al.
Graefes Arch Clin Exp
Ophthalmol.2002;240:209-13) .

2. WO HBY

I, IRE RIS 2 57k & LT,
W RNEAREZ TETWD, MRS 5
NEEE T AR R RB IS D
ENTEDLN, —HTEEIEAREIERN®R
HENTWD, ARHFGE IR RN ERER
HOVIEBRTHEASINIYE (v Ry T =

vEHFE PN T ALY u o RER B
Vascular Endothelial Growth

Factor(VEGF)3, #E{z1) (cX v, M-
RAARRC R E 502 A B RE - i T IRN AR
TFINNVAT 42— IRBFTRIZ X D
L. S DICHEIREED - X 0 BIERH 240
I CERVDRET D, £, BT ERNES
\ZH i 70 SR FE % FEBR . R PR O i 2> DR
ET 5,

3. WDk

7 v FOWTIRFIZA o Ry T =068F%, b
V7 Ay my, FiESK, i VEGE Hiik7p &
BRIk ERRE L 22> TV D EW 27 A L, Rk
Ul ZER L, M 52 % 8OV T
R, BARENIE T R b= A REE L IET
R b — 3 ZRIREE DO IUAMEAL DT DU
C.Clarke ®S5FETO 1 B 3RIZDNT
D, MRk A LRI AT O
D, B DORRIFERIGL, caspase ff, Bel-2 7
7 X U —#f, pb3 EHHE, BH3-only & A,
B Z Wb, JEAKRT & LT proMiP2,
proMMP9 {ZOW T HFARDL TETH D, Lk
DR T, EDX A T OMEEDNMEN TH
HMDOEBBLEOHEBE N Tl%, Mgy
TF N E LD EEICIFGE T 5728, in vitro
DOWFFEEIT S, Fox ITIEEMAS 2T L%
TICHE L TRY ., (AR L,
AR EIAIAE 22 &) . ZENENOREE N HF —
VEFETHE, -t bMaNy v
ZRET D, HE T, HEFE - KEEEEE
LD EITV, RS AT~ 5, 7 v FOIR
BRI RIEA S AT AR R R+ (IR
BRSNS W= O R AS R B 7 1%, BRE B o
IRBLE AT RO BUSNIREE) 7e5A61%. BIEE
KFEOT7 T 4 TV A v ATt
VEA—THRENTWVWD T AV 2=y
II=TEERND, ELIEVAT AR
W, RN EEEIEMIC X - TA U i
EDIRFE Y — 7 > &KV IATe, ZOHEE
ZRWT, MfIEREZITY, ¥—F v Moyt
(2L D IYEEITIEIT R 72 DA, siRNA,
L-NAME 7¢ & D 3EH|, Hiik7e E2HWL FET
HD, FONT in vitro ®FREFH TR,
in vivo O EBRZ T,

4. WFIERRE

v FOIRMNIZ INFa, e B &EEAL,
AN, ARG T AR h— 2 Al L JET R b
— U ABIEEDO T IBEAL DDV T,
Clarke O TO 15 3HUZ SN TH
R, v U RAEMEME, el I AR
THE L. FHERIC INFa (500ng/BR) % 30G
FFCHIE FER 21T o7, b O FIRICIE= >
hm—/ & LTPBS OEHZIT-7=, b
B, 1 - 1 OU/HROJRE TRl F gt %
1To7=, TNF {EHRECIX, M - s
2« IRASIEOIEE L 25872, Tunel Yoo
AEFTTIL, TUNEL BatEfIaZ 2 < B8, 7R



F—= 2RO HEEEEZA T TND Z &N
R S N7, MR RS IEE L L AREE
Lo TRBY, INFa T ko THEEME 2
ONY THRERELZ RB T2 AR L Ebh
77 PEUVEIZEBWTHHEE - EAE L
2 - PRI OIEHE L 258D 7=, TUNEL Yt
FERNOIT, BEKRGHICT RN b—v A %4
U T, (RIS Tl 35 bR o B2t
RO, ba v A b L T
WD RIREMEA R S iz, B EDORE TIL,
TNFa 7 R b — AR OM, HEEGAHEE
FONY THREEZRTIE5Z EnmEs
NTwW5a, SElO5EERTIX, TNF o (500ng/iR)
Tik, M - IR EZ <O, 7R b
— AR OMEEENAE ChoTe, hrY
EE, MREEE R O EERFESR TH DM,
ZOMIZ H AT RR 2 728 (BEAH - e
JG7RE) B 2D ENRWESRTWS, &
BIOWRETIE, ZOLOIREELIVIX, TR
M= 2B OMAREEREE Th o7, iHT
RN 5K 3 5 RIE N AR -
R H -2 2 B0 5.2, RIEMEYA B
HA L DRETH D INF-a IOV THE - H
H LTz, YEETRERARRRmEEZ S -7/
M ERHI D Y — M2 INF- o 2 5% &
H5E, MiREILEOX A VYT a v
(20-1) OREEENRFRD LTz, S 51T, TNF-
alZ XD S FIEMBEANY 7 A BRED
HFC, MAP FF—E 2T = A BEMHELS
HZEWZEY, AL MY T v a DRk,
72 o B AMANI R HE I BE P D Rk EE 23 5| & i
ZENDZEN ol BT ERNED S
AT D M EBEAMES Y R U BERITE B H
EHRIEMY A S A UPNEELTEBY, =
NS OEBOHEMEIZLABIONIEIXH AT
Holz, INF-o NG MRS — MZ
G525 BEHO THLNI LR TH
%, ERARMIEE LT, M, IRASIE DTN 7
e LT WIEERE (0CT) 2 AW THEL
MOWIFE# 1T > 7=, OCT 1T & DM, NRAEHE
OFBMTE < . MEEEOFEIZAH TH

-7z,

5. ERFEERE
(BFgEfFE . e K ONEEEAF TR 12
IR

UEsEams) (B4 1)
OKi-T Y, Yamashita T, Uemura A, Sakamoto
T. Long—term intraocular pressure
changes after combined
phacoemulsification, intraocular lens
implantation, andvitrectomy. Jpn J
Ophthalmol. 2013 Jan;57(1):57-62. DOI:
10. 1007/510384-012-0207-7. & h
@Shirasawa M, Sonoda S, Terasaki H,
Arimura N, Otsuka H, Yamashita T, Uchino

E, Hisatomi T, Ishibashi T, Sakamoto T. Exp
Eye Res. D0I:2013;27;110C:59-69
10.1016/j. exer. 2013. 02. 012 & F¢

(@ Terasaki H, Shirasawa M, Yamashita T,
Yamashita T, Yamakiri K, Sonoda S,
Sakamoto T. Comparison of foveal
microstructure imaging with different
spectral domain optical coherence
tomography machines. Ophthalmology. 2012
Nov;119(11) :2319-27. DOI:

10. 1016/ j. ophtha. 2012. 07. 012.  #&¢

(@Yamashita T, Yamashita T, Shirasawa M,
Arimura N, Terasaki H, Sakamoto T.
Repeatability and reproducibility of
subfoveal choroidal thickness in normal
eyes of Japanese using different SD-OCT
devices. Invest Ophthalmol Vis Sci. 2012
Mar 1;53(3):1102-7 #iiH

(Fa%&R) G2 9t
(DTakehiro Yamashita, Ryo Asaoka, Minoru
Tanaka, Yuya Kii, Kumiko Nakao, Taiji
Sakamoto, Relationship between retinal
nerve fibre layer thickness and retinal
artery position. , UK and Eire Glaucoma
Society Meeting, 6 December 2012 (Z[H).

QEMAR, IWFEH, BhE, EHak,
WARIR T PUi & N BRI 13RI X 58T
A I ok PR R 0D FR 5 T L AR BR IS L g - 72 2 151
528 MISLMEENIE D 7 7 LA 2012 4B
5H 25 H~27 H f&h

®Takehiro Yamashita, Minoru Tanaka, Yuya
Kii, Kumiko Nakao, Taiji Sakamoto. |,
Sex—related Differences In Axial Length,
Anterior Chamber Depth And Lens Thickness
In Japanese Young Healthy Eyes., ARVO 2012,
8 May 2012 (77 A VU BEHEE).

@ Takehiro Yamashita, Yuya Kii, Minoru
Tanaka, Kumiko Nakao, Taiji Sakamoto.,
Subfoveal choroidal thickness in relation
to sex and axial length in healthyJapanese
young participants., APAO/SOE Busan2012,
13~16 April 2012 (#[E).

®VYuya Kii, Takehiro Yamashita, Ryo Asaoka,
Minoru Tanaka, Kumiko Nakao, Taiji
Sakamoto : [The influence of the conus on
the retinal nerve fibre layer thickness in
Japanese normal eyes] 20th International
Visual Field and Imaging Symposium

( Trinity College The University of
Melbourne * Melbourne) 23 January 2012. (4




— A N7 U7)

®Takehiro Yamashita, Ryo Asaoka, Yuya Kii,
Minoru Tanaka, Kumiko Nakao, Taiji
Sakamoto : [The variability of the peak
retinal nerve fibre layer position in
japanese normal eyes] 20th International
Visual Field and Imaging Symposium
( Trinity College The University of
Melbourne * Melbourne) , 25 January 2012.
(A—AFFUT)

(MMinoru Tanaka, Takehiro Yamashita, Ryo
Asaoka, Yuya Kii, Kumiko Nakao, Taiji
Sakamoto : [The relationship between the
peak retinal nerve fibre layer position
and the papillo—macular position in
Japanese normal eyes] 20th International
Visual Field and Imaging Symposium
( Trinity College The University of
Melbourne * Melbourne) 23th January 2012.
(A—=AFFUT)

(®Takehiro Yamashita, Toshifumi Yamashita,
Minoru Tanaka, Yuya Kii, Kumiko Nakao,
Taiji Sakamoto : [The subfoveal choroidal
thickness in Japanese young normal eyes]
The 4th joint meeting of Korea—China—Japan
Ophthalmologists (Seoul, Korea) 04
November 2011 (§&[E)

©Takehiro Yamashita, Yuya Kii, Akinori
Uemura, Taiji Sakamoto : [ Long—term
Intraocular Pressure After 20 Gauge Pars
Plana Vitrectomy | ARV02011 ( Fort
Lauderdale < U.S.A) 01 May, 2011 (7 A U
77)

1t 20 {2k

6. WFIERELR

() rgefREHE
(U F@EBH (YAMASHITA TAKEHIRO)
JEVR B R - EEEER - it IR e -
Bh#k
W&« 70404514




