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The effect of periocularly administered candesartan-PLGA microparticles on
diabetes-induced retinal inflammatory damage

Fukumoto, Masanori

2,500,000

PLGA
VEGF, ICAM-1 MCP-1

The purpose of this research was to determine whether periocular candesartan, an
angiotensinll typel receptor antagonist, -poly(lactic-co-glycolic acid : PLGA) microparticles alleviate
diabetes-induced inflammation in Spra%ue Dawley rats. Treatment with periocularly administered
candesartan-PLGA microparticles significantly decreased the permeability of the retinal microvessels. The
number of adherent leukocytes was significantly reduced, together with retinal VEGF, ICAM-1 and MCP-1 in
the diabetic+candesatan group compared with the diabetic group. The periocular administration of
candesartan-PLGA microparticles inhibit diabetes-induced retinal inflammatory damage, indicating their
potential usefulness in treating diabetic retinopathy.

PLGA




3000~—4000
Y]

(VEGF)
2)

VEGF
? VEGF

4)

VEGF

L=y Tt Ty % (RAS

A )

5)

RAS
A VEGF
NADPH

RAS
6)

¢ D

F] - T
LE)
< 1 T 1
i ] g x Ad
(LY ==
i g L
g L H
; I |5
EI.‘- 1”
B .

D rals Flaebs  ARE

ST e STHY e
VEGF
NADPH (p22°x)
(ARB)
7)8)
32mg/

2 10mg/kg/day
9 10)
1
1mg/kg
0.374+ 0.057u g/mL
0.010+
0.001u g/mL n

>
=
a4
s
=

(PLGA)

12)13)



ARB

ARB

D ,

,38(7):13-22,1991
2)Casey,r.,Li,W.W.:Factors controlling
ocular angiogenesis.
Am.J,Ophthalol.,124:521-9,1997.
3)Cunningham ET Jr et al: A phase Il
randomized double-masked trial of
pegaptanib, an anti-vascular endothelial
growth factor aptamer, for diabetic
macular edema.Ophthalmology 112:1747-57,
2005.

4) Tolentino M et al: Systemic and ocular
safety of intravitreal anti-VEGF
therapies for ocular neovascular disease.
Surv Ophthalmol. 56(2):95-113,2011.

5) Nagai N et al: Suppression of ocular
inflammation in endotoxin-induced uveitis
by blocking the angiotensin Il type 1
receptor. Invest Ophthalmol Vis Sci
46(8):2925-31,2005.

6)Fukumoto M et al: Involvement of
angiotensin I1-dependent vascular
endothelial growth factor gene expression

via NADPH oxidase in the retina in a type

2 diabetic rat model. Curr Eye Res
33(10):885-91,2008.

7) Chaturvedi N et al:Effect of
candesartan on prevention (DIRECT-Prevent
1) and progression (DIRECT-Protect 1) of
retinopathy in type 1 diabetes: randomised,
placebo-controlled trials. Lancet
18;372(9647):1394-402,2008.

8) Sjolie AK et al: Effect of candesartan
on progression and regression of
retinopathy in type 2 diabetes
(DIRECT-Protect 2): a randomised
placebo-controlled trial. Lancet
18;372(9647):1385-93,2008.

DMiller AG et al: Candesartan attenuates
diabetic retinal vascular pathology by
restoring glyoxalase-1 function. Diabetes.
59(12) :3208-15, 2010.

10)Gao BB et al : Angiotensin AT1 receptor
antagonism ameliorates murine retinal
proteome changes induced by diabetes. J
Proteome Res. 8(12) : 5541-9, 2009.

11)

12) Kawashima Y et al: Properties of a
peptide containing DL-lactide/glycolide
copolymer nanospheres prepared by novel
emulsion solvent diffusion methods. Eur J
Pharm Biopharm. 45: 41-48,1998.

13) Panyam J et al: Rapid endo-lysosomal
escape of poly(DL-lactide-co-glycolide)

nanoparticles: implications for drug and

gene delivery. Faseb J. 16: 1217 -
1226,2002.

@

@) (OM) DM+
candesatan PLGA(DM+CAN-PLGA) 3



®

4 (SBP)  tail-cuff

®)
candesartan
370ug PLGA
PLGA

©)

Q)
(VEGF)
(ICAM-1) Monocyte Chemoattractant
Protein-1 (MCP)-1  mRNA
RT-PCR

©))

@ - PLGA

DM + PLGA DM + CAN-PLGA

(A) DM(B)
DN+ PLGA(C)

- PLGA

DM + CAN-PLGA(D)

normal

DM +PLGA

Flat mount
DM B DM+PLGA C

=

DM + CAN-PLGA

A

DM+ CAN-PLGA D

400 —

300 |~

200 |~

Adherent leukocyte (%)

normal untreated PLGA CAN-PLGA
DM
DM B DM+ PLGA C
+ CAN-PLGA
D (€).
(**P<0.01)
®
- PLGA



VEGF ICAM-1 MCP-1  mRNA o 0

candesartan
(n=3; *<0.05; **P<0.01).

)
DM DM+CAN (€))
3 (FUKUMOTO, Masanori)
©) 40707957
RAS
candesartan

candesartan

0

1

1.Fukumoto M, Takai S, Nakanishi T, Horie
T, Morishita S, Oku H, lkeda T. The Effect
of Periocularly Administered
Candesartan-PLGA Microparticles on
Diabetes-Induced Retinal Inflammaory
Damage. The Annual Meeting of the
Association for Research in Vision and
Ophthalmology, Orlando, FL, USA, May 04-08,
2014.




