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Abstract

The rapid increase in diabetic retinopathy (DR), a
common ocular complication of diabetes mellitus,
necessitates the development of new therapeutic
strategies for the amelioration and treatment of DR,
especially in the earlier stages. In the present study,
involvement of the Rho/Rho-kinase (ROCK) pathway
in diabetic microvasculopathy and the therapeutic

potential of fasudil, a selective ROCK inhibitor, were
investigated. Retinal microvascular damage second-
ary to increased leukocyte adhesion substantially
contributes to DR in its early stages. Significant Rho/
ROCK activation was observed in the retinal micro-
vasculature of diabetic rats. The ROCK inhibitor,
fasudil, protects the vascular endothelium by inhibit-
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ing leukocyte adhesion and reducing leukocyte-
induced endothelial injury mediated through the
restoration of endothelial nitric oxide synthase
activity, in the retinas of diabetic rats. In co-culture
assay of DR leukocytes and microvascular endothe-
lial cells, we investigated the protective mechanisms
of fasudil on endothelial damage using L-NAME, an
inhibitor of nitric oxide synthase. Leukocytes from
DR patients caused endothelial apoptosis via Fas/
FasL interaction, which was significantly reduced by
a ROCK inhibition dependent on nitric oxide. The
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Rho/ROCK pathway plays a critical role in diabetic
retinal microvasculopathy and ROCK inhibition may
become a new strategy in the amelioration and
treatment of DR, especially in its early stages.
Nippon Ganka Gakkai Zasshi (J Jpn Ophthalmol Soc
115 : 985—997, 2011)
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2 WM X A JRATHY 2 R |, stage 3 ¢ @ﬁF)TE’J&%J%E stage 4 © FLEHE P, @BEEOF L \#EG|, stage5:
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eNOS(Ser 1177) V) YftE v A% v 7u vy 54 ¥ 7T, L—r T OEHEED#E WX GAPDH

TY 7y b LT L.

ATy MABIZBIT S YL MYPT-1 (phospho-MYPT-1) & GAPDH Ot #H %710 v k.
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(A), CD11b(C), CDIS(E) D38 %A 7ua—H A4 b A MY =TI L2 (HHE 7 AT A V¥ A TR}
).

B, D, F :CDlla(B), CD11b(D), CDI8(F) D4 itikis. HIRH T v MMfhEkZiio CD11b(753 £
209) B X UF CD18(369+52) d i ki ix, K% T v b (CD11b @ 135%24, CD18:176%25) & W A&
BEISHINL CW/z2s, fasudil %5 TEDHEBUZALIZRRO o 72 (" 1 p<0.01, N.S.: FEERL,
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G :ELISA CTHISEL72IEH T v B X OBERAG S v b H#EIEIC B 1) 5 intercellular adhesion molecule-1
(ICAM-1) . BEIRIRHMECHIM L 72 ICAM-1 6325, fasudil %5 THBEIHH S 7z (77 p<
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H:E¥BIOHRBET Y POMIE7 5 v b~ v MIBWT ConA ¥t TRIE & N7z koA 3
M7 K. HERUE 55 HInER.

I D IEHBIOHERBET v MBI A2EERIMERBOERFT. HREIIEIC N T v 785 A IMEREI IR
FWTHWIMLTBY, fasudil %512 L o THIHI S N7z (7% 1 p<0.01, N.S.: HE#AELL, %n=7).

(k18 DX 3 & 1 70 % 45 CHRik)
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M. BE S AR A Bk S (B R ) & —3 LT 7z,
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MERDEE T OFBN B G525 2 L 3 o728
(K4 A~F), HERBIC LD ITHE L 72 ICAM-1 O 5EBLIL
fasudil 512 & D FEICEKT L (K4 G), #MEEEIMEC b
Ty 7TENDAMKBIIEREIEA L2(X4H, D).
/BRI CHIMERD FasL AT L TV 7273, fa-
sudil IC X > TEDOEBANLELZTIT LI Lid o7z

(it 18 DX 4 X 1) 3T %15 Tz

(F5A, B). &5ICMENEDEEIZOWT S EHi$
% & fasudil #5102 & ) HE S N BT ES B I
W T 5 EHPRER I NS, fasudil FG-HETIZH M
BRAS72 & Z BRI S L O T USRS MR
JfGE DRI IIH S TwA2 (K5C, D). Zhiz
fasudil A3HUZ MR M~ 1 MERSE A 2 i S & 5 72
T L, AIMERES % LA E o L CE
B REERAZOE L TV AR 2 RIET 5.
eNOS 22 5 A SN 5 —FLE R I ZMEILRIEH R T
REN—V 2MERZ2ETHZENMONTHE Y™, fa-
sudil 23R T T L T\Ww72 eNOS i tE % 12 1T5e 4212
FEEETWE I ENS, 2o fasudil (2 & 5 AR R#
DA H = A LI eNOS DRG0 HEZ S,
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(A), CD11b(C), CDIS(E)%Hi % 7a—H A b X b — T (SHE - T AT A V7 A Toiid).
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o3
=
©
o

2

(o]

o
-
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: Fasudil(0, 5, 20 M) T 1 HER, BIALE L 72553500 N M N B2 i & 1 mM Calcein-AM THE#E L 724F

RER(Q KB 720 2x10° cells/ml, 500 pl) & DIEEE (37C, 1 BERH) #2085 FERO A FAY 7 X (scale
bar =100 #m).

1RSI R B 4 OO B HEAEMIBEE FHI LPsE (" 1 p<0.01, NS BEERL, &

n=15). DREEDIFHERIINEZ & DAV EZIITEL TEBY, TOFEEI fasudil 21z THL
& CEEREEICHE S R
(it 18 DX 5 X 1) 5l % 15 TR
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