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Inhibition of VEGF receptor 2 but not of single downstream 
kinases is sufficient to prevent VEGF-A165-induced biphasic 
weakening of the barrier formed by retinal endothelial cells
Heidrun L. Deissler, Gerhard K. Lang, Gabriele E. Lang. Department 
of Ophthalmology, Universitaetsklinikum Ulm, Ulm, Germany.
Purpose: Acquired permeability of retinal endothelial cells (REC), 
a hallmark of diabetic macular edema, is induced by VEGF-A165 
(VEGFA) and can be reversed by VEGF-binding proteins. After 
binding of VEGFA to its receptors VEGFR1/2 various kinases are 
activated. We hypothesized that signal transduction is redundant and 
that early and late responses of REC to VEGFA differ.
Methods: After pre-treatment of confluent monolayers of 
immortalized bovine REC (iBREC) with single specific kinase 
inhibitors for 2 h, 1.4 nM VEGFA was added and the cell index (CI) 
- as a measure of permeability - was monitored by continuous electric 
cell-substrate impedance measurements (xCELLigence RTCA DP) 
for 3 d. Expression of the tight-junction protein (TJP) claudin-1 was 
also determined.
Results: VEGFA (but not variant VEGF-A165b) induced an acute 
transient decrease of CI 20 min after its addition, followed by 
a sustained response starting ~ 6 h later resulting in permanent 
permeability. Loss of claudin-1 was seen from 6 h after VEGFA 
addition onwards; other TJPs, VECadherin or caveolin were not 
affected. Inhibition of VEGFR2 with ZM323881 completely 
prevented early and late CI responses of iBREC for 18 h as well as 
loss of claudin-1. None of these effects of VEGFA were averted by 
pre-treatment with specific inhibitors of Src, PI3kinase, Akt1/2, JNK, 
p38MAPK, PLC or PKA, always used at concentrations around the 
appropriate IC50. Increasing inhibitor concentrations often resulted 
in barrier disturbances of iBREC. Inhibition of ROCK increased 
CI and claudin-1 expression of unchallenged iBREC but did not 
block VEGFA-induced iBREC responses. Inhibitor GF109203X, 
specific for several PKC isoforms, completely prevented only early 
VEGFA-caused CI decrease, whereas MEK1 inhibitor PD98059 
partly blocked only the late response. Neither of these inhibitors 
counteracted the VEGFA-induced loss of claudin-1.
Conclusions: Only inhibition of VEGFR2 was sufficient to 
completely prevent VEGFA-induced decrease of CI and claudin-1 
expression, whereas various effects of blocking single downstream 
kinases were limited, indicating that VEGFA-initiated signaling 
is indeed redundant. Moreover, blocking the cellular responses to 
VEGFA during one phase of action does not necessarily result in 
complete inhibition of barrier destabilization by VEGFA.
Commercial Relationships: Heidrun L. Deissler, None; 
Gerhard K. Lang, None; Gabriele E. Lang, None
Support: Grant by Getrud Kusen Stiftung Hamburg, Germany
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Effects of zinc – acetlysalicylic acid complex on retinal 
inflammation of type 2 diabetic rats
Nil Celik1, Sevil Korkmaz-Icöz2, Gábor Szabó2, Gerd Auffarth1, 
Jürgen Kopitz3. 1Ophtalmology, University Hospital Heidelberg, 
Heidleberg, Germany; 2Department of Cardiac Surgery, Heidelberg, 
Germany; 3Department of Pathology, Heidelberg, Germany.

Purpose: 
Type-2 diabetics have an increased risk of macrovascular and 
microvascular complications including diabetic retinopathy. 
Hyperglycemia and inflammation are the major factors leading to 
severe diabetic adversitites. Ant-inflammatory and anti-diabetic 
medication may prevent disease progression. We investigated the 
impact of zinc complex of acetylsalicylic acid (Zn(ASA)2) on 
changes in retinal gene expression in Zucker diabetic fatty (ZDF) 
rats, an experimental model of type-2 diabetic retinopathy.
Methods: 
At the age of 25 weeks, nondiabetic control (ZL) and obese ZDF 
rats were pretreated orally with vehicle or Zn(ASA)2 for 24 days. At 
the age of 29-30 weeks, RNA was extracted from retinas. Reverse 
transcription for the synthesis of cDNA was performed to determine 
the expression patterns of 84 selected genes involved in inflammation 
using micrfluidic card PCR technology (rt-PCR).
Results: 
Treatement with Zn(ASA)2 significantly decreased plasma glucose 
concentration (39.6mM±3.1 vs 50.4mM±2.6, p<0.05). Plasma 
insullin levels remained similar among the groups. Compared to 
ZL rats, the retinal gene expression of inflammatory genes (BMP2, 
CCL2, CCL20, CCL3, CCL4, CCL7, CCR1, CCR3, CXCL10, 
CXCL6, CXCL9, FASLG, IL13, IL15, IL17A, IL17B, IL1B, IL33, 
IL4, TNF, VEGF-A and VFRSF11B) were at least two fold higher 
in ZDF rats. In contrast to the vehicle group, genes related to the 
inflammatory response (CCL2, CCL20, CCL3, CXCL6, IL13, IL17A 
and VEGF-A) were significantly decreased in obese ZDF rats.
Conclusions: 
Zn(ASA)2 sustains glucose metabolism. Retinal inflammation 
has a severe impact on ZDF rats diabetic retinopathy. The anti-
inflammatory effect of Zn(ASA)2 reversed changes in gene 
expression in diabetic retinopathy of ZDF rats.
Commercial Relationships: Nil Celik, Grimmke Foundation 
(F), Grimmke Foundation (R); Sevil Korkmaz-Icöz, None; 
Gábor Szabó, None; Gerd Auffarth, Alcon (R), AMO (F), AMO 
(R), Allergan (F), Carl Zeiss Meditec (F), Rayner (R), Glaukos (F), 
Rayner (F), Carl Zeiss Meditec (R), Heidelberg Engineering (F), 
Physiol (R), Physiol (F), Ophtec (R), Oculentis (R), Kowa (R), 
Novartis (R), Bayer (R), Oculentis (F), Novartis (F), Alcon (F), Hoya 
(R), Alimera (F), Contamac (F); Jürgen Kopitz, None
Support: a small part of the accomodation
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Effect of the oral administration of alpha-lipoic acid, B1 and 
B2 vitamins and rutoside on retinal sensitivity in patients with 
diabetes
Karolina Ciszewska1, Anna Swiech-Zubilewicz1, Jerzy Mackiewicz1, 
Maciej K. Oseka3, Anna Borsukiewicz2. 1Department of Retinal and 
Vitreus Surgery, Medical University of Lublin, Lublin, Poland; 
2Verco S.A., Warsaw, Poland; 3Ofta Sp. z o.o., Warsaw, Poland.
Purpose: Diabetic retinopathy (DR) provides to significant visual 
impairment or blindness. DR occurs within several to some dozen 
years of the onset of diabetes (DM). In view of the above, early DR 
prophylaxis is substantial. One of the early symptoms of functional 
retinal disorder in DM are alterations in retinal sensitivity, estimated 
by microperimetry. The etiopathogenesis of DR is complex and 
results from biochemical abnormalities in the nervous and glial cells 
within the retina as well as blood flow dysfunctions in the retinal 
microcirculation. Alpha-lipoic acid and vitamin B1 have proven 
therapeutic effect in the prophylaxis and treatment of peripheral 
neuropathy in patients suffering from DM.
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The aim of our study was to investigate the effect of the oral 
administration of alpha-lipoic acid, B1 and B2 vitamins and rutoside 
on retinal sensitivity (RS) in patients with diabetes.
Methods: The study was performed on 38 patients with DM  
(76 eyes). All subjects with DM presented well controlled diabetic 
status. RS was evaluated by means of the Macular Integrity 
Assessment device (Maia, CenterVue). Macular integrity index (MI), 
average threshold (AT) and best corrected visual acuity (BCVA) were 
assessed. Based on initial results of MI patients were divided into 2 
groups: group 1 (n=17; age=59,0+/-10,5) with pathologic MI (above 
40), group 2 (n=27; age=62,3+/-7,0) with proper MI (40 or below). 
All patients received daily 1 capsule of the product Retixoft (Ret) 
containing: 300 mg of alpha-lipoic acid, 1.1 mg of vitamin B1, 1.4 
mg of vitamin B2 and 25 mg of rutoside for 6 months.
Results: In group 1 MI decreased from 67,5 to 43,1 (p<0,001), AT 
increased from 27,0 to 28,1 (ns) and BCVA increased from 0,6 to 
0,7 (ns). In group 2 MI decreased from 11,7 to 8,5 (ns), AT increased 
from 29,6 to 30,4 (ns) and BCVA remain unchanged at 0,9.
Conclusions: Alpha-lipoic acid, B1 and B2 vitamins as well as 
rutoside improve retinal sensitivity in patients with diabetes and can 
be considered as an early prophylaxis of DR. Futher studies based 
on a bigger cohort of patiens will confirm the effectiveness of that 
treatment.
Commercial Relationships: Karolina Ciszewska, None; 
Anna Swiech-Zubilewicz, None; Jerzy Mackiewicz, None; 
Maciej K. Oseka, Ofta Sp. z o.o. (I);  
Anna Borsukiewicz, Verco S.A. (E)

Program Number: 5791 Poster Board Number: B0343
Presentation Time: 11:30 AM–1:15 PM
Fluocinolone acetonide (FAc): Pharmacokinetics and clinical 
relevance
David Eichenbaum. Retina Vitreous Associates of Florida, St 
Petersburg, FL.
Purpose: FAc intravitreal implant (ILUVIEN®) is the only approved 
therapy for diabetic macular edema (DME) that continuously 
releases drug for 36 months. Pharmacokinetic analyses have shown 
that the FAc implant releases a submicrogram (0.2 µg/day) dose 
of fluocinolone acetonide, providing steady-state human aqueous 
concentrations of approximately 1 ng/mL. This 3-year duration of 
release, with near-zero order kinetic profile, is currently possible only 
with non-bioerodable technology. There is little pharmacokinetic 
evidence to educate clinicians on the appropriate transition between 
intravitreally or topically administered steroids and an FAc implant. 
This study assessed available data for FAc implant pharmacokinetics 
and evaluated possible distinctions from other intravitreal steroid 
dosage forms.
Methods: A PubMed database search was conducted for studies 
between 01/01/2006 and 17/11/2016. Search terms were ‘intravitreal 
AND steroids AND pharmacokinetics’. Seventy-eight studies were 
identified and screened for likely relevance for a DME indication. 
The exclusion criteria included review papers, clinically non-relevant 
dosages, or those studies addressing new, investigative formulations/
drug-delivery systems. This resulted in 8 studies of interest being 
included in the analysis.
Results: Analysis of publications with animal PK models showed 
that the FAc implant releases ~1.0 ng/mL of steroid from first day 
post-implant, which is vastly different over time when compared 
with dexamethasone implant (1x106–1x105 ng/mL in first 2 months; 
~0.1– 0.001 ng/mL in steady-state up to 180 days) and triamcinolone 
injection (~1x107–1x106ng/mL Day 1–120). Despite variability 
in vitreous concentrations, duration of action in these animal PK 
models, and lack of comparative human ocular PK studies, all 

identified studies demonstrated trends in support of low steroid levels 
with FAc implant compared with alternatives.
Conclusions: Limited data exist regarding the PK of intravitreal 
steroids. A significant clinical effect has been demonstrated with the 
FAc implant, which releases a dose that is many orders of magnitude 
lower than other intravitreal steroids. Knowledge of the relative PK 
of intravitreal steroids allows for a more informed clinical decision 
regarding initial steroid therapy and when changing to alternative 
steroid therapy.
Commercial Relationships: David Eichenbaum

Program Number: 5792 Poster Board Number: B0344
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Transforming Growth Factor beta-Activated Kinase 1 (TAK1) is 
a novel target for retinal neovascularization
Jiang-Hui Wang1, 2, Damien Ling2, 3, Leilei Tu4, Moeen Riaz1, 2, 
Peter V. Wijngaarden1, 2, Gregory Dusting1, 2, Guei-sheung Liu1, 2. 
1Ophthalmology, Department of Surgery, The University of 
Melbourne, Melbourne, VIC, Australia; 2Centre for Eye Research 
Australia, East Melbourne, VIC, Australia; 3Discipline of 
Ophthalmology, Sydney Medical School, University of Sydney, 
Sydney, NSW, Australia; 4Department of Ophthalmology, Jinan 
University, Guangzhou, China.
Purpose: Therapeutic proteins that suppress Vascular Endothelial 
Growth Factor (VEGF) and inhibit retinal neovascularization are not 
effective in all patients, implicating other factors in the pathogenesis 
of retinal neovascularization. Using a rat model of oxygen-induced 
retinopathy (OIR), we sought to identify novel therapeutic targets for 
retinal neovascularization.
Methods: MicroRNA sequencing was performed with retinal 
RNA isolated from control (normoxic) and rats subjected to OIR. 
Bioinformatic analysis was undertaken to identify candidate 
pathways and genes involved in retinal neovascularization, and 
candidate genes were validated by RT-qPCR. The Transforming 
Growth Factor beta-Activated Kinase 1 (TAK1) was highly expressed 
in OIR rats compared with controls. The selective TAK1 inhibitor, 
5Z-7-Oxozeaenol (Oxo), was used in in vitro angiogenesis assays 
to assess its effects on vascular endothelial cell proliferation, 
migration and tube formation. Oxo and its vehicle as a control were 
administered intravitreally on postnatal day 14 (P14) in OIR rats.
Results: TAK1 was identified through bioinformatic analysis as 
a potential target and was up-regulated in the retina of OIR rats. 
Human endothelial cells treated with Oxo (1µM) showed significant 
reductions in lumen formation (40.2% reduction, p< 0.001) and 
branching (56.2% reduction, p<0.001) as well as in migration in the 
scratch migration assay (63.2% reduction, p<0.001) relative to those 
treated with vehicle alone. Oxo also suppressed vascular sprouting 
from mouse aortic ring explants (45.8% reduction, p<0.001) relative 
to those treated with vehicle alone. In the OIR rat model, there was 
a significant reduction in retinal neovascularization in eyes that had 
received either low (18ng) or high dose (90ng) Oxo (50.0% and 
53.3% reduction, respectively, p<0.001), compared with vehicle 
(Figure 1).
Conclusions: These data suggest that TAK1 is involved in 
development of retinal neovascularization. TAK1 may represent 
a suitable target for the development of new therapeutics for 
retinal neovascularization in diseases such as proliferative diabetic 
retinopathy.
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Figure 1. Oxo suppressed retinal neovascularization in vivo. Retinal 
neovascularization is highlighted in white. ****P<0.0001.
Commercial Relationships: Jiang-Hui Wang; Damien Ling, None; 
Leilei Tu, None; Moeen Riaz, None; Peter V. Wijngaarden, None; 
Gregory Dusting, None; Guei-sheung Liu, None
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Bezafibrate downregulates the retinal microvascular 
inflammation
Ayumi Usui, Nobuyuki Ebihara. Ophthalmology, Juntendo University 
Urayasu Hospital, Urayasu, Jersey.
Purpose: Bezafibrate (BZF) is a fibrate drug used as a lipid-lowering 
agent to treat hyperlipidemia. The results of randomized clinical trial 
have shown the beneficial effects of systemic fenofibrate therapy 
in reducing the progression of diabetic retinopathy independently 
of serum lipid levels. BZF is a pan-agonist for all subtypes of 
peroxisome proliferator-activated receptor (PPAR) such as PPARα, 
PPARγ, and PPARβ/δ. It has been reported PPARs play a key role in 
microvascular inflammation or angiogenesis. However, the effects of 
BZF in retinal cells remain unclear. The purpose of this study is to 
investigate the effects of BZF on retinal microvascular inflammation.
Methods: The primary human microvascular endothelial cells 
(HRMECs) and human RPE cell line (ARPE-19) were cultured. 
First, cytotoxicity and cell viability of BZF were assessed by CCK-
8 assay and LDH activity assay. Next, we analyzed the effect of 
BZF(0,30,100µM) treatment on the expression of TNF-α–induced 
monocyte chemoattractant protein-1 (MCP-1), intercellular adhesion 
molecule-1 (ICAM-1) and vascular cell adhesion molecule-1 
(VCAM-1) in HRMECs by real-time PCR and ELISA. And we 
analyzed the nuclear translocation of NFκB p65 subunit in BZF-
treated HRMECs using TransAM NFκB kit® (Active Motif). IL-1β-
induced Vascular Endothelial Growth Factor (VEGF) production in 
ARPE-19 was analyzed by real-time PCR and ELISA.
Results: The cytotoxicity was significantly increased in HRMECs 
and ARPE-19 by treating with more than 200µM and 500µM of 
BZF, respectively. In HRMECs, the expression of TNF-α-induced 
MCP-1, ICAM-1 and VCAM-1 was significantly suppressed by BZF 

in a dose-dependent manner. TNF-α-induced nuclear translocation 
of NFκB p65 in HRMECs was also significantly decreased by BZF 
(p<0.01). Furthermore, IL1-β-induced VEGF production in RPE cells 
was also suppressed by BZF (p<0.01).
Conclusions: It is suggested that BZF has beneficial effects on 
retinal microvascular inflammation in the pathogenesis of diabetic 
retinopathy.

Commercial Relationships: Ayumi Usui; Nobuyuki Ebihara, None
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Effect of tofogliflozin, a SGLT-2 inhibitor, on diabetic ocular 
complications in SDT rats
Akihiro Kakehashi1, Fumihiko Toyoda1, Hodaka Hodaka2, 
Mina Kobayashi1, Rina Takagi1, Yoshiaki Tanaka1, 
Machiko Shimmura1, Hiroko Takano1. 1Ophthalmology, Saitama Med 
Ctr/Jichi Med Univ, Saitama, Japan; 2Endocrinology & Metabolism, 
Saitama Med Ctr/Jichi Med Univ, Saitama, Japan.
Purpose: To evaluate the effect of tofogliflozin (Kowa 
Pharmaceutical Co. Ltd., Tokyo, Japan), a sodium-glucose co-
transporter (SGLT)-2 inhibitor, on diabetic ocular complications in 
spontaneously diabetic Torii (SDT) rats.
Methods: The rats were divided into three groups: 12 normal 
Sprague-Dawley (SD) rats, 11 untreated SDT rats, and 11 
tofogliflozin-treated SDT rats. The tofogliflozin-treated rats were fed 
chow containing tofogliflozin 0.005%. Blood tests, biomicroscopic 
examinations of the cataracts, and histopathologic study of the eyes 
were done at 20 and 40 weeks after diabetes onset and in normal age-
matched SD rats. The cataracts were classified biomicroscopically 
as minimal, mild, or severe. Retinopathy was evaluated based on the 
retinal thickness 500 microns from the optic disc.
Results: At 20 and 40 weeks, respectively, the median blood glucose 
levels were 182 mg/dl (range, 172-205 mg/dl) and 160 mg/dl (range, 
141-173 mg/dl) in normal SD rats, 785 mg/dl (range, 741-940 mg/
dl) and 924 mg/dl (range, 888-1000 mg/dl) in untreated SDT rats, and 
497 mg/dl (range, 368-625 mg/dl) and 617 mg/dl (range, 403-663 
mg/dl) in tofogliflozin-treated rats. The median blood glucose level 
in the tofogliflozin-treated rats was significantly (p<0.05) lower than 
in the untreated SDT rats. Cataracts did not develop in the normal SD 
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rats at any age. Severe cataracts developed 20 weeks after diabetes 
onset in all untreated SDT rats. However, cataract development in the 
tofogliflozin-treated rats was significantly less at 20 weeks (minimal 
19 [86%] eyes, p<0.01; moderate 3 [14%] eyes, p<0.05; and severe 
no eyes, p<0.01) and at 40 weeks in six of the 11 rats examined 
(minimal eight [67%] eyes, p<0.01; moderate 4 [33%] eyes, p<0.01; 
and severe no eyes, p<0.01) compared with the untreated SDT rats. 
The median retinal thickness was 138.5 µm (range, 107-157 µm) 
in the tofogliflozin-treated rats and 157.5 µm (range, 128-190 µm) 
in the untreated rats 20 weeks after diabetes onset. Although the 
difference in the retinal thickness was significant (p<0.05) between 
those groups 20 weeks after diabetes onset, no significant difference 
was seen at 40 weeks.
Conclusions: Tofogliflozin prevented cataracts and retinopathy in 
SDT rats.
Commercial Relationships: Akihiro Kakehashi, Kowa 
Pharmaceutical Co. Ltd. (F); Fumihiko Toyoda, None; 
Hodaka Hodaka, None; Mina Kobayashi, None; Rina Takagi, 
None; Yoshiaki Tanaka, None; Machiko Shimmura, None; 
Hiroko Takano, None
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Topical administration of dipeptidyl peptidase IV (DPP-IV) 
inhibitors prevents retinal neurodegeneration in experimental 
diabetes
Cristina Hernández1, Patricia Bogdanov2, Cristina Solà-Adell1, 
Joel Sampedro1, Marta Valeri2, Olga Simó-Servat1, Raul Herance2, 
Rafael Simó1. 1Diabetes and Metabolism Unit, Vall Hebron Research 
Institute. CIBERDEM, Barcelona, Spain; 2Vall d’Hebron Research 
Institute, Barcelona, Spain.
Purpose: Glucagon-like peptide 1 (GLP-1) and GLP-1 receptor 
(GLP-1R) have recently been found in the human retina, and 
topical administration of GLP-1R agonists prevents retinal 
neurodegeneration and vascular leakage in experimental diabetes. 
Since GLP-1 is rapidly degradable by DPP-IV, it is possible that 
DPP-IV inhibitors (DPP-IVi) can enhance the beneficial effects of 
retinal production of GLP-1. The main aims of the present study 
are: a) To determine whether the topical administration (eye drops) 
of DPP-IVi is able to reduce GLP-1 degradation, thus preventing 
retinal neurodegeneration and vascular leakage in db/db mice; b) To 
investigate whether, as occurs with GLP-1, the reduction of glutamate 
mediated excitotoxicity is among their mechanisms of action.
Methods: Eye-drops containing sitagliptin, saxagliptin or vehicle 
were administered for 14 days (twice per day) to db/db mice (n=10 
per group). Neurodegeneration was assessed by measuring glial 
activation (GFAP-IF), the rate of apoptosis (TUNEL) and ERG 
(Ganzfeld) features. Vascular leakage was examined by assessing 
the extravasated albumin. The retinal content of GLP-1 and its 
downstream effector AMPc were assessed before and after the 
administration of DPP-IV inhibitors. Glutamate and GLAST were 
determined by HPLC and IF, respectively.
Results: Topical treatment with saxagliptin or sitagliptin prevented 
glial activation, apoptosis and vascular leakage induced by diabetes. 
In addition, they also significantly prevented the diabetes induced 
functional abnormalities in the ERG. A significant increase of GLP-
1 was found after treatment with either saxagliptin or sitagliptin. 
Furthermore, a dramatic prevention of GLAST downregulation 
induced by diabetes was found, which resulted in a significant 
reduction of extracellular concentration of glutamate. All these effects 
were observed without any change in blood glucose levels and, 
therefore, they cannot be attributed to changes in the diabetic milieu. 

However, activation of other pathways unrelated to GLP-1R cannot 
be ruled out.
Conclusions: Topical treatment with DPP-IVi prevents the 
neurodegenerative process, as well as vascular leakage, that occur in 
early stages of diabetic retinopathy (DR). This non-invasive treatment 
can be contemplated (alone or in combination with GLP-1) as a new 
strategy for treating DR.
Commercial Relationships: Cristina Hernández, None; 
Patricia Bogdanov, None; Cristina Solà-Adell, None; 
Joel Sampedro, None; Marta Valeri, None; Olga Simó-Servat, 
None; Raul Herance, None; Rafael Simó, None

Program Number: 5796 Poster Board Number: B0348
Presentation Time: 11:30 AM–1:15 PM
The protective effects of a novel recombinant decoy receptor 
targeting both VEGF and EGF on retinas of diabetic rats
Xiaorong Li. Retina, Tianjin Medical University Eye Hospital, 
Tianjin, China.
Purpose: The innovative drug VF28 is a recombinant decoy receptor 
that can bind to VEGF and FGF with specificity and high affinity. 
This study aimed to examine the protection of VF28 from retinal 
damage in retinas of streptozotocin (STZ)-induced diabetic rats.
Methods: Sprague Dawley rats were intravenously injected with STZ 
to induce diabetes. At week 5 and 9 following diabetic induction, the 
rats were intravitreally injected with the VF 28 (2, 6,18 µg), FGF 
trap (12 µg), or VEGF trap (12 µg), and the rats in control groups 
were injected with normal saline. At week 12 after diabetic induction, 
Evans blue assay was performed to examine blood-retinal barrier 
breakdown and retinal vascular leakage; trypsin digestion followed 
by PAS staining was used to detect acellular capillary structures; 
electron microscopy was employed to examine thickening of retinal 
capillary basement membrane; western blots were used to detect 
protein expression changes of FGF, VEGF, and FLK in the rat retinas.
Results: VF28 at each dosage, VEGF trap, and FGF trap all 
ameliorated the retinal vascular leakage in the diabetic rats; VF28, 
VEGF trap, and FGF trap alleviated acellular capillary structures and 
capillary basement membrane thickening in diabetic retinas, VF28 
at high dosage has the most significant protective effects among 
these experimental groups. Western blots showed that VEGF and 
FGF protein levels were significantly up-regulated in the DM retinas 
compared to the normal controls; VF 28 at all doses significantly 
reduced the VEGF protein levels, whereas VF 28 at high dose 
significantly downregulated FGF protein expression. VEGF trap and 
FGF trap significantly reduced the protein levels of their respective 
targets. Besides, FLK levels were significantly diminished in the DM 
retinas, which was dose-dependently elevated in the VF28 groups and 
recovered to the normal levels in the VE28 medium and high dose 
groups.
Conclusions: In the STZ-induced diabetic rat model, VF28, at 
the optimal dosage, was superior to VEGF rap and FGF trap in 
ameliorating retinal vascular leakage, improving retinal acellular 
capillary structures and thickening of capillary basement membrane. 
The protective effects of VF28 may be ascribed to maintaining the 
normalized VEGF and FGF expression levels and their signaling 
transductions in the diabetic retinas.
Commercial Relationships: Xiaorong Li, Remegen Pharmaceutical 
Company (F)
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Program Number: 5797 Poster Board Number: B0349
Presentation Time: 11:30 AM–1:15 PM
TOPICAL ADMINISTRATION OF SOMATOSTATIN AND 
BRIMONIDINE IN THE EARLY STAGES OF DIABETIC 
RETINOPATHY: RESULTS OF THE EUROCONDOR STUDY
Rafael Simó1, Francesco Bandello2, Catherine A. Egan3,  
Jose Garcia-Arumi4, Jonathan Gibson5, Jakob Grauslund7, 
Simon P. Harding6, Gabriele E. Lang8, Pascale Massin9, 
Edoardo Midena10, Peter Scanlon11, Berta Ponsati12, 
Massimo Porta13, Luísa Ribeiro14, Cristina Hernández1, 
Jose G. Cunha-Vaz14. 1Diabetes and Metabolism Research Unit, 
Vall Hebron Research Institute. CIBERDEM, Barcelona, Spain; 
2University Vita-Salute. Scientific Institute San Raffaele, Milano, 
Italy; 3Moorfields Eye Hospital NHS Foundation Trust, Institute 
of Ophthalmology/University College London, London, United 
Kingdom; 4Vall d’Hebron University Hospital, Barcelona, Spain; 
5Aston University, Birmingham, United Kingdom; 6University of 
Liverpool, Liverpool, United Kingdom; 7University of Southern 
Denmark, Odense, Denmark; 8University of Ulm, Ulm, Germany; 
9Lariboisière Hospital, Paris, France; 10University of Padova, 
Padova, Italy; 11Gloucestershire Hospitals NHS Foundation Trust, 
Cheltenham, United Kingdom; 12BCN Peptides, Barcelona, Spain; 
13University of Turin, Turin, Italy; 14Association for Innovation 
and Biomedical Research on Light and Image (AIBILI), Coimbra, 
Portugal.
Purpose: To present the initial results of the first clinical trial using 
neuroprotective agents (somatostatin 0.1% [SST] and brimonidine 
tartrate BMN 0.2% [BMN]) administered in eye drops for treating 
DR (EUROCONDOR- European Consortium for Early treatment 
of Diabetic Retinopathy- clinical trial (NCT01726075). The 
primary objective was to assess whether these neuroprotective 
drugs, administered topically, were able to prevent or arrest 
neurodegeneration, as well as the development and progression of the 
early stages of DR.
Methods: 449 type 2 diabetic patients with either no visible DR 
(ETDRS level <20; n=193) or only early stages of DR (ETDRS level 
20-35; n=256) were enrolled in a prospective (2 years of follow-up), 
multicenter and randomized clinical trial. Exclusion criteria included 
retinal diseases associated with neurodegeneration, renal failure, 
and HbA1c > 10% in the previous 6 months before recruitment. Eye 
drops were administered twice per day in each eye. Color fundus 
photography, SD-OCT and mfERG were performed every 6 months 
and graded by a centralized reading center.
Results: Similar clinical features and degree of metabolic control 
(HbA1c) were observed among the three arms (placebo, SST 
and BMN) at baseline and during follow-up. We did not observe 
differences at the end of follow-up regarding new cases of 
neurodegeneration among the three arms. However, in those patients 
in whom neurodegeneration was already detected at baseline (≥6 
abnormal hexagons for implicit time in mfERG), SST and BMN 
arrested the progression of neurodegeneration in comparison with 
placebo (p<0.01). No effect was observed in the development or 
progression of microvascular disease assessed by ETDRS scale. 
The overall drop-out rate was 23%. The only remarkable secondary 
effect was the high local side effects reported with BMN, which 
significantly contributed to the drop-outs.
Conclusions: Topical administration of SST and BMN are useful in 
arresting the progression of neurodegeneration in early DR. The high 
rate of local adverse effects observed with BMN seems a limiting 
factor for using this drug as chronic treatment. Further studies with 
SST with more longer follow-up in order to determine whether this 
beneficial neuroprotective effect results in reduction of microvascular 
disease are needed.

Commercial Relationships: Rafael Simó, None; 
Francesco Bandello; Catherine A. Egan, None; Jose Garcia-
Arumi, None; Jonathan Gibson, None; Jakob Grauslund, 
None; Simon P. Harding, None; Gabriele E. Lang, None; 
Pascale Massin, None; Edoardo Midena, None; Peter Scanlon, 
None; Berta Ponsati, BCN Peptides (E); Massimo Porta, None; 
Luísa Ribeiro, None; Cristina Hernández, None; Jose G. Cunha-
Vaz, None
Support: European Union 7th Framework Programme EC-
FP7-278040
Clinical Trial: NCT01726075
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The role insulin receptor-mediated signaling from the RPE in the 
development of retinal oxidative stress and inflammation in the 
STZ-induced mouse model of diabetes
Matthew J. Tarchick1, 2, Alecia Cutler2, Bela Anand-Apte2, 
Ivy S. Samuels1, 2. 1Research Service, Louis Stokes Cleveland VA 
Medical Center, Cleveland, OH; 2Ophthalmic Research, Cole Eye 
Institute, Cleveland Clinic, Cleveland, OH.
Purpose: We recently demonstrated that loss of RPE-specific 
insulin receptor-mediated signal transduction did not have a 
significant impact on a- and b- wave amplitudes in the dark adapted 
electroretinogram (ERG) of diabetic mice. However, loss of  
RPE-specific insulin receptor-mediated signaling did appear to lead to 
lower relative c-wave values in diabetic animals. This result implies 
that insulin receptor-mediated signaling confers protection to RPE 
function in diabetes. Despite this finding, insulin signaling in the RPE 
has also been shown to induce HIF1α and oxidative stress. Although 
no changes were found in the dark adapted strobe flash ERG 
amplitudes, the development of oxidative stress and inflammation 
is often uncoupled from functional ERG defects in mouse models 
of diabetes. Therefore, we sought to determine if insulin receptor-
mediated signaling specifically within the RPE plays a role in the 
development of oxidative stress and inflammatory markers in the 
retina and the RPE.
Methods: The insulin receptor (IR) was conditionally inactivated in 
the RPE by breeding mice expressing a floxed IR with the Best1-
cre mouse. Wildtype and conditional knockout mice were made 
diabetic by injection with streptozotocin and analysis was performed 
4 weeks following onset of diabetes. Oxidative stress was measured 
by dihydroethidium staining of fresh frozen retinal cryosections 
spanning the optic nerve. Gene Expression of inflammatory and 
oxidative stress markers were measured by quantitative PCR on 
dissected retinal and RPE tissue. Markers included ICAM-1, Nos-2, 
Cox2, TNFα, and IL-1β.
Results: Loss of RPE-specific insulin receptor-mediated signaling 
modulated the presence of oxidative stress in the retina of diabetic 
mice. Moreover, inflammatory molecules were differentially altered 
in the RPE and retina.
Conclusions: Insulin receptor-mediated signal transduction is 
important for maintenance of RPE and retinal health and may be a 
valid therapeutic target in prevention of the earliest signs of diabetic 
retinopathy.
Commercial Relationships: Matthew J. Tarchick, None; 
Alecia Cutler, None; Bela Anand-Apte, None;  
Ivy S. Samuels, None
Support: Supported by VA Merit Award I01BX002754 (ISS), NIH 
RO1 EY026181 (BAA), P30EY025585 and Research to Prevent 
Blindness



ARVO 2017 Annual Meeting Abstracts

These abstracts are licensed under a Creative Commons Attribution-NonCommercial-No Derivatives 4.0 International License. Go to http://iovs.arvojournals.org/ to 
access the versions of record.

Program Number: 5799 Poster Board Number: B0351
Presentation Time: 11:30 AM–1:15 PM
Effect of the advanced non-retinoid RBP4 antagonist on vascular 
permeability in the mouse diabetic retinopathy model
Boglarka Racz, Konstantin Petrukhin. Ophthalmology, Columbia 
University, New York, NY.
Purpose: Diabetic retinopathy (DR) is the leading cause of blindness 
and visual impairment among working-aged adults around the 
world. Current treatment options for different stages of DR include 
intraocular injections of steroids and anti-VEGF agents as well as 
focal and panretinal laser photocoagulation. An oral drug that slows 
or prevents DR progression without destroying photoreceptors by 
laser or without frequent intravitreal injections would represent 
a significant innovation. As part of the NIH-supported Blueprint 
Neurotherapeutics Network project we identified and characterized 
several novel classes of Retinol-Binding Protein 4 (RBP4) 
antagonists. Here we report characterization of the advanced RBP4 
antagonist CU507 in the mouse model of diabetic retinopathy.
Methods: Hyperglycemia was induced in C57BL/6J mice by STZ 
injections. CU507 was administered orally at a daily dose of 10 
mg/kg for a period of 2.5 months. Retinal vascular permeability 
was assessed by measuring in the retina of FITC-BSA injected 
into the tail veins of mice. In addition, vascular permeability was 
independently assessed in a separate treatment group by measuring 
the concentration of mouse serum albumin in the retina by 
immunoblotting.
Results: Compound administration induced partial reduction 
in concentration of serum RBP4 confirming the mechanism of 
action. STZ-induced hyperglycemia resulted in increased vascular 
permeability in the mouse retina. Vascular permeability was 
significantly attenuated by the CU507 treatment as was evidenced 
by the decreased FITC-BSA leakage and reduced concentration of 
mouse serum albumin in the retina.
Conclusions: Our study showed that oral administration of the RBP4 
antagonist can significantly reduce vascular leakage in the mouse 
DR model. Potential mechanisms for this beneficial effect may 
involve direct inhibition of the retinol-independent pro-inflammatory 
signaling by RBP4 or/and reduction of the energy demand in 
photoreceptors as a result of modulation of the visual cycle.
Commercial Relationships: Boglarka Racz, None; 
Konstantin Petrukhin, The Trustees of Columbia University in the 
City of New York (P)
Support: This study was supported by the NIH Grant U01 NS074476 
and by the grant from Sanofi Innovation Awards Program.

Program Number: 5800 Poster Board Number: B0352
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Acute and Chronic Hyperglycemia Enhance Constriction of 
Retinal Venules to Endothelin-1
Yen-Lin Chen1, Wenjuan Xu1, 2, Lih Kuo1, 2, Travis W. Hein1, 2. 
1Departments of Medical Physiology and Surgery, Texas A&M 
University Health Science Center, Temple, TX; 2Department of 
Ophthalmology, Baylor Scott & White Health, Temple, TX.
Purpose: Hyperglycemia, a hallmark of diabetes, is associated 
with increased retinal fluid filtration, a process heavily influenced 
by the postcapillary pressure and venous constriction. Although 
the ocular level of vasoconstrictor endothelin-1 (ET-1) is elevated 
in hyperglycemia/diabetes, its impact and mechanistic action on 
venular vasomotor activity in the retina remain unclear. Herein, 
we characterized the constriction of retinal venules to ET-1 and 
determined the relative roles of ET-1 receptor subtypes and L-type 
voltage-operated calcium channels (L-VOCCs) in this vasomotor 
regulation with and without hyperglycemic insults.

Methods: Retinal venules (<150 µm maximum diameter) were 
isolated from streptozocin-induced diabetic pigs (2-wk; chronic 
hyperglycemia: 286 ± 67 mg/dl) or age-matched control pigs 
(euglycemia: 71 ± 5 mg/dl) and then cannulated and pressurized to 
5 cmH2O for vasoreactivity study. For acute hyperglycemia study, 
vessels from nondiabetic pigs were exposed intraluminally to high 
glucose (25 mM ≈ 450 mg/dl) for 2 hr, and normal glucose (5 mM ≈ 
90 mg/dl) served as the control.
Results: Retinal venules developed basal tone (constricted to 
about 90% of maximum diameter), which was not influenced 
by the glucose level. ET-1 elicited concentration-dependent 
vasoconstriction that was significantly increased in a similar manner 
after exposure to acute or chronic hyperglycemia. By contrast, 
vasoconstriction to L-VOCC agonist Bay K8644 was slightly reduced 
by hyperglycemia. The L-VOCC inhibitor nifedipine abolished basal 
tone and vasoconstriction to Bay K8644 but did not alter ET-1-
induced vasoconstriction. Vasoconstriction to ET-1 was prevented 
in the presence of the ETA receptor antagonist BQ123 but not the 
ETB receptor antagonist BQ788 during normal glucose exposure. 
However, treatment with either BQ123 or BQ788 diminished ET-1-
induced vasoconstriction after hyperglycemia.
Conclusions: Retinal venules develop L-VOCC-dependent basal 
tone but constrict in an L-VOCC-independent manner to ET-1. In 
the presence of normal glucose, ET-1 elicits ETA receptor-dependent 
vasoconstriction. Hyperglycemia appears to enhance ET-1-induced 
vasoconstriction via activation of both ETA and ETB receptors. The 
ability of hyperglycemia to augment venular constriction to ET-1 
might elevate postcapillary pressure and promote retinal tissue edema 
during diabetic retinopathy.
Commercial Relationships: Yen-Lin Chen, None; Wenjuan Xu, 
None; Lih Kuo, None; Travis W. Hein, None
Support: NIH Grants R01EY023335 and R01EY024624, Kruse 
Chair Endowment Fund, and Retina Research Foundation
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Drug discovery targeting HuR protein: small molecules to treat 
diabetic retinopathy
Chiara B M Platania1, Valeria Pittalà2, Alessia Pascale3, 
Filippo Drago1, Claudio Bucolo1. 1Biomedical and Biotechnological 
Sciences, University of Catania, Catania, Italy; 2Department of Drug 
Sciences, University of Catania, Catania, Italy; 3Department of Drug 
Sciences, Section of Pharmacology, University of Pavia, Pavia, Italy.
Purpose: Diabetic retinopathy (DR) is an inflammatory and 
microvascular disease. The ELAVL-1 (HuR) RNA binding protein 
is able to stabilize the mRNA of TNF-alpha and VEGFA, whose 
corresponding proteins play a key role in DR-associated inflammation 
and angiogenesis, respectively. Inhibition of HuR-mRNA binding can 
represent a novel approach towards DR treatment. To this aim, we 
searched for novel compounds able to interfere with the HuR-mRNA 
complex.
Methods: Crystal structure of HuR (PDB:4EGL) and HuR-mRNA 
(PDB:4ED5) have been used for molecular docking of HuR 
inhibitors and inactive compounds. Compounds to be docked were 
selected from a proprietary database by means of Tanimoto similarity 
search between caffeic acid phenethyl ester (CAPE) and database 
entries. Therefore, twelve CAPE and twenty indole derivatives have 
been docked at 4EGL and 4ED5. Docking was carried out with the 
Schrodinger® package. Docking results have been re-scored with 
MM-GBSA calculations. Structural interaction fingerprints (SIFts) 
have been calculated for further analysis of docking results.
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Results: Active compounds okicenone (Figure 1A), dehydromutactin, 
MS444, quercetin clustered together with best docking score based 
on SIFts calculations. MM-GBSA calculations revealed that inactive 
compounds are characterized by high negative coulomb contribution 
to dG binding energy and more positive lipofilic energy, in 
comparison to active compounds. Based on these characteristics, one 
indole compound VP12_96 clustered with okicenone and MS444. 
The indole derivative VP11_60 clustered with VP12_96 showed 
a more positive coulomb energy in comparison to other indole 
derivatives. CAPE derivatives VP09_61 and VP09_110 interacted 
with HuR residues (T20, R136, N107, N134) similarly to okicenone 
and MS444. Hybrid esters of CAPE bearing aspirin and indomethacin 
moieties showed high negative lipofilic energy and more positive 
coulomb energy, like known HuR inhibitors.
Conclusions: The results indicate that VP12_96, VP11_60, 
VP09_61, VP09_110 and hybrid esters of CAPE could interfere with 
HuR-mRNA complex (Figure 1B and C). Considering the crucial 
implication of TNF-alpha and VEGFA in DR development, these 
compounds can be potentially useful in inhibiting inflammation and 
angiogenesis processes.
Acknowledgements: PRIN 2015 JXE7E8

Figure 1. A) Okicenone bound to HuR; B) indole derivatives; C) 
hybrid esters of CAPE
Commercial Relationships: Chiara B M Platania, None; 
Valeria Pittalà, None; Alessia Pascale, None; Filippo Drago, None; 
Claudio Bucolo, None
Support: PRIN 2015 JXE7E8
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The Urokinase Receptor-Derived Peptide UPARANT as a novel 
therapy to recover high glucose-associated retinal damage in 
spontaneously diabetic Torii rats
Stefania Marsili1, Maurizio Cammalleri1, Filippo Locri1, 
Massimo Dal Monte1, Dario Rusciano4, Vincenzo Pavone2, Mario De 
Rosa3, Paola Bagnoli1. 1Department of Biology, University of 
Pisa, Pisa, Italy; 2Department of Chemical Sciences, University of 
Naples “Federico II”, Naples, Italy; 3Department of Experimental 
Medicine, Second University of Naples, Naples, Italy; 4Bioos Italia 
srl, Montegiorgio, Italy.

Purpose: Spontaneously diabetic Torii (SDT) rats are an inbred 
strain of rats with a non-obese type 2 diabetes mellitus that were 
isolated from an outbred colony of Sprague–Dawley (SD) rats. They 
develop diabetes mellitus at about 20 weeks of age and, about 24 
weeks later, are characterized by alterations of electroretinogram 
(ERG) and blood retinal barrier (BRB) dysfunction followed by 
later proliferative neovascularization. SDT rats are a useful model 
to investigate possible therapeutical approaches that may counteract 
the pathological signs of diabetic retinopathy (DR). The urokinase-
type plasminogen activator (uPA)/uPA receptor (uPAR) system is 
up-regulated in rat models of DR and treatments downregulating this 
system may have some effects. We tested the possibility that systemic 
administration of UPARANT, a highly resistant peptide inhibitor of 
the uPA/uPAR system, might prevent visual dysfunction and BRB 
leakage in SDT rats.
Methods: SDT rats without or with UPARANT treatment. were 
used. SD rats were also used as non diabetic controls. Treatment 
started at 7 weeks after diabetes onset and included the subcutaneous 
administration of UPARANT at 10 mg/kg once a week or 7 mg/kg 
3 times a week. ERG was recorded either before treatment or every 
2 weeks over treatment duration. Rats were dark-adapted overnight 
and single-flash ERG was recorded at an intensity of -3,4 to 1 log 
cd-s/m2. At 40 weeks after diabetes onset, SDT rats, either treated 
or untreated, were transcardially perfused with Evans blue dye and 
BRB was evaluated qualitatively on fresh flat mounted retinas with a 
fluorescence microscope.
Results: SDT rats either untreated or treated with UPARANT at 
10 mg/kg once a week displayed significantly reduced amplitude 
of the a- and b-waves and marked BRB leakage. In contrast, SDT 
rats treated with UPARANT at 7 mg/kg 3 times a week displayed 
functional ERG and unaltered BRB without any significant difference 
with non diabetic control SD rats.
Conclusions: Our results demonstrate that UPARANT effectively 
prevents the onset of DR thus presumably interfering with late 
neovascularization processes. The present data support the hypothesis 
that systemic UPARANT may represent the basis for the development 
of novel uPAR-targeting approaches for DR therapy.
Commercial Relationships: Stefania Marsili, None; 
Maurizio Cammalleri, None; Filippo Locri, None; 
Massimo Dal Monte, None; Dario Rusciano, Bioos Italia srl (E); 
Vincenzo Pavone, Pharmafelix (P), Pharmafelix (I); Mario De Rosa, 
Pharmafelix (P), Pharmafelix (I); Paola Bagnoli, None
Support: European Union and Italian Ministry of University and 
Research (PON01-02464)
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Short-term effect on intraocular pressure after intravitreal 
aflibercept injection for diabetic macular edema
Tariq S. Alshehri1, AFNAN A. ALSHEHRI1, 2, AHMED HASSAN1. 
1OPHTHALMOLOGY, KING ABDULAZIZ MEDICAL CITY, 
EASTERN REGION, Saudi Arabia; 2UNIVERSITY OF DAMMAM, 
DAMMAM, Saudi Arabia.
Purpose: There is limited data available on the short-term effect 
of intravitreal aflibercept injection on intraocular pressure (IOP) 
for diabetic macular edema (DME). We performed a prospective, 
observational clinical study to evaluate short-term IOP changes after 
aflibercept injection in eyes with DME.
Methods: Patients with diabetes mellitus type II and associated 
DME were recruited at King Abdulaziz Medical City, Saudi Arabia, 
between December 2015 and October 2016. All eyes were injected 
with 2 mg(0.05ml) of intravitreal aflibercept. Inclusion criteria were 
patients with DME, patients eligible for aflibercept injection, patients 
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aged 18 years or more. Exclusion criteria were patients with a history 
of anti-VEGF injection, argon laser photocoagulation, glaucoma, 
antiglaucoma medications, uveitis, or steroid. We measured IOP 
using Tono-Pen(Tono-Pen XL, Reichert Inc., Depew, NY, USA) 
immediately before injection, at 5, 15, 30, 45, 60 min and 1 day after 
injection. We compared short-term IOP changes before and after 
aflibercept injections using paired t-test for statistical analysis.
Results: A total of 14 eyes from 14 DME patients (7 female and  
7 male) with a mean age of 62.43±10.68 years fulfilled the inclusion 
criteria. Our findings showed that the mean IOP readings recorded 
before injection, at 5, 15, 30, 45, 60 min and 1 day after injection 
were 19.71±1.90, 32.07±13.68 mmHg(p=0.005), 23.43±6.38 
mmHg(p=0.043), 20.86±5.07 mmHg(p=0.476),19.50±3.11 
mmHg(p=0.803),19.21±3.17 mmHg(p=0.583) and 17.71±1.59 
(p= 0.011) respectively. Comparing the mean IOP before and after 
intravitreal aflibercept injection, it was significantly higher at 5 
and 15 min after injection. However, the mean IOP returned to 
normal pre-injection level at 60 min(p=0.583). Three eyes (21.43%) 
had persistent increased IOP one day after intravitreal aflibercept 
injection. Comparing pre and post injection mean IOP at 5, 15 min 
and 1 day in terms of gender effect, the mean IOP changes were not 
statistically significant (p=0.591, 0.473, 0.345; respectively).
Conclusions: Our study confirmed that intravitreal aflibercept 
injection is safe with respect to short-term IOP changes in patients 
with DME. A significant short-term rise of IOP occurred within 15 
minutes after injection then it returned to normal in most patients. 
The effect of gender on the mean IOP before and after aflibercept 
injection was not statistically significant.
Commercial Relationships: Tariq S. Alshehri, None; 
AFNAN A. ALSHEHRI, None; AHMED HASSAN, None
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HUMAN RETINAL PERICYTES PROTECTION: ROLE OF 
P2X7 RECEPTOR
Claudio Bucolo, Chiara B M Platania, Giovanni Giurdanella, 
Filippo Drago. Biomedical and Biotechnological Sciences, 
University of Catania, Catania, Italy.
Purpose: Diabetic retinopathy (DR) is the most frequent 
complication of diabetes and one of leading causes of blindness 
worldwide. Early phases of DR are characterized by retinal pericyte 
loss mainly related to concurrent inflammatory process. The aim of 
the present study was to investigate the protection of P2X7 receptor 
ligands on high glucose-induced human retinal pericytes.
Methods: JNJ47965567 (JNJ), previously identified as the hit 
compound by molecular modeling study, was used as P2X7 receptor 
antagonist; 2',3'-O-(4-benzoyl-benzoyl)-ATP (BzATP) was used as 
P2X7 receptor agonist. Human retinal pericytes were exposed to high 
glucose (25 mM, 48 h) to mimic an in vitro model of early diabetic 
retinopathy. Cell viability, IL-1β and LDH levels were assessed with 
or without P2X7 receptor ligands treatment.
Results: High glucose caused a significant (p<0.001) release of 
IL-1β and LDH as well as a loss of cell viability. Stimulation of 
P2X7 receptor by the selective agonist BzATP (100 µM) induced 
cell damage and IL-1b release comparable to those induced by high 
glucose. Treatment with JNJ was able to significantly (p<0.001) 
protect, in a dose-depending manner, pericytes from glucose or 
BzATP damage in terms of cell viability, IL-1β and LDH release.
Conclusions: Overall, the present findings suggest that the P2X7 
receptor is a potential pharmacological target to protect retinal 
pericytes from high glucose damage.

Commercial Relationships: Claudio Bucolo; Chiara B 
M Platania, None; Giovanni Giurdanella, None; Filippo Drago, 
None
Support: Ministry of Education, University and Research (MIUR) 
PRIN 2015JXE7E8
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ALPHA-1-ANTITRYPSIN REDUCE LEVELS OF TUMOR 
NECROSIS FACTOR ALPHA BOTH IN VITRO AND IN VIVO 
DIABETES MODELS
Juan E. Gallo1, 2, Gustavo Ortiz2, MARÍA 
CONSTANZA POTILINSKI2, Juan P. Salica1, 2, Emiliano S. Lopez1, 2, 
Eduardo Chuluyan3, 4. 1Ophthalmology, Hospital Universitario 
Austral, Pilar, Argentina; 2Instituto de Investigaciones en Medicina 
Traslacional, Universidad Austral, Pilar, Argentina; 3Pharmacology, 
Universidad de Buenos Aires, Buenos Aires, Argentina; 4CONICET, 
Buenos Aires, Argentina.
Purpose: Diabetic retinopathy (DR) is in part consequence 
of a chronic hyperglycemic condition. Early stages of DR are 
characterized by inflammatory and microvascular changes. It is 
known that Muller cells are responsible for secrete several molecules 
involved in angiogenesis and inflammation. The role of several 
endogenous anti-inflammatory molecules and their interactions with 
endothelial cells in DR is of intense study. The aim of our work was 
to evaluate the levels of Tumor Necrosis factor alpha (TNF-α) in the 
retina of diabetic animals and in vitro culture of Muller cells exposed 
to hyperglycemia with and without treatment of AAT.
Methods: Muller cells were obtained from retinas of c57/BL6 mice. 
In order to characterize the isolated cells were used to perform an 
immunofluorescence assay with antibodies against CRALBP, GFAP 
and Vimentin. Cells were growth in DMEM Medium supplemented 
with 30mM glucose, and standard conditions. The cells were exposed 
to 0, 1.5, 3 and 4.5 mg/ml of AAT and incubated 16h. For metabolic 
control we perform MTT assay. The mRNA and protein levels 
of TNF-α were measured by real time PCR and Enzyme Linked 
Immunoassay (ELISA).
In the in vivo study Mice c57BL6J of 8 weeks old were injected 
with 2 doses of 100mg/kg of streptozotocin (STZ) spaced 48 hours. 
A week after the 2nd injection of STZ the blood glucose test was 
performed on fasting 8 hours. Animals with blood glucose levels of 
200 mg/dl or higher were considered diabetic. Animals were injected 
one week after becoming diabetics with a single dose of 60mg/kg of 
AAT, weekly administered until sacrifice.
Results: We observed a decrease gene and protein expression of 
TNF-α in Muller cells treated with AAT (1.5, 3, 4.5mg/ml). Besides, 
a lower expression of TNF- α was found in the retina of animals 
treated with AAT compared to those without treatment
Conclusions: These findings might help us to better understand 
the inflammatory process associated with stress induced by chronic 
hiperglycemia, as occur in DR. The use of AAT as anti-inflammatory 
agent could be a promising treatment for early diabetic retinopathy.
Commercial Relationships: Juan E. Gallo, None; 
Gustavo Ortiz, None; MARÍA CONSTANZA POTILINSKI, 
None; Juan P. Salica, None; Emiliano S. Lopez, None; 
Eduardo Chuluyan, None
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MEDICARE study. Study design and time before recurrence of 
retinal neovascularization after anti-VEGF injections
Quentin DUFOUR1, Emilie Matamoros1, Michele BOISSONNOT1, 
Pierre INGRAND1, Maher Saleh2, Nicolas LEVEZIEL1. 1CHU de 
Poitiers, Poitiers, France; 2CHU de Besançon, Besançon, France.
Purpose: To investigate the delay of proliferative diabetic 
retinopathy recurrence after intravitreal injection of Aflibercept 2mg.
Methods: We performed a prospective, multicenter, randomized, 
clinical trial of intravitreal Aflibercept 2mg versus laser pan retinal 
photocoagulation (PRP) for proliferative diabetic retinopathy (PDR). 
Type 1 or 2 diabetes patients with a PDR detected with fluorescein 
angiography, without macular edema confirmed by SD-OCT, were 
randomized into 2 groups. Group 1 : PRP group and group 2 : three 
intravitreal injections of Aflibercept monthly followed by injections 
every two months the first year. Study visits occurred at 4weeks the 
first 3 months, then every 8 weeks until study completion at week 
52. Each patient included in the study underwent blood pressure 
measurement, best corrected visual acuity, ocular exam, color fundus 
photographs and SD-OCT scans centered on the macula. Fluorescein 
angiography was performed at baseline, month 3, month 6 and month 
12. After study completion, follow-up of patients was performed 
according to standard of care (fundus examination and fluorescein 
angiography if deemed necessary).
Results: Eleven patients were randomized to receive laser 
photocoagulation, nine patients were randomized to receive 
Aflibercept. Among the 5 patients having completed the follow-up in 
the anti-VEGF group, 4 of them were classified mild non proliferative 
DR and 1 of them moderate non proliferative DR at the end of the 
study. Among them 2 patients showed recurrence of PDR at 8 months 
after the last anti-VEGF injection, 1 patient showed recurrence at 
4 months after the last anti-VEGF injection and 2 patients were 
classified as severe non proliferative DR at 8 months after the last 
anti-VEGF injection.
Conclusions: Anti-VEGF injections for PDR could be an interesting 
option to PRP if the delay of recurrence after Aflibercept can be 
extended for several months. These preliminary results need to 
confirmed.
Commercial Relationships: Quentin DUFOUR, None; 
Emilie Matamoros, None; Michele BOISSONNOT, 

BAYER (C); Pierre INGRAND, None; Maher Saleh, None; 
Nicolas LEVEZIEL, BAYER (C)
Support: Eylea
Clinical Trial: 2013-001856-36
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Analysis of Vitreous Biomarkers in Proliferative Diabetic 
Retinopathy and Macular Edema
Namrata Nandakumar1, Francisco J. Lopez2, Gianna C. Teague1, 
Kameran Lashkari1. 1Ophthalmology, Massachusetts Eye and Ear 
Infirmary/ Schepens, Brookline, MA; 2allergan, Irvine, CA.
Purpose: We have previously identified various pro-angiogenic 
and pro-inflammatory biomarkers in the vitreous of subject with 
proliferative diabetic retinopathy (PDR). In this study, we have 
performed a more detailed subgroup analysis of subject with PDR 
with and without diabetic macular edema (DME), cystoid macular 
edema (CME), and non-diabetic control.
Methods: Vitreous samples were collected from subjects with 
PDR (n=65), CME (n=30) and control (n=35) were studied by 
multiplex analysis (Bio-Rad Analyzer) of 31 pro-angiogenic and 
pro-inflammatory factors. The PDR group was further analyzed for 
presence (n=35) and absence of DME (n=30). Data was transformed 
to allow for parametric analysis including MANCOVA analysis.
Results: There were no differences in age or gender between the 
PDR with DME, PDR without DME, non-diabetic CME and control 
groups. MANCOVA analysis of 31 factors showed changes in profile 
of pro-angiogenic and pro-inflammatory factors
among the PDR-no DME; PDR-DME and CME groups. PLGF, 
VEGF-A, angiopoietin, IL-8, TNFa and leptin concentrations were 
higher in both PDR with or without DME (p<0.05). This pattern was 
distinct from the pattern observed in CME and control groups.
Conclusions: The changes in vitreous cytokines and other factors 
in PDR may reflect their participation in the disease process. 
Overall, MANCOVA analysis identified 6 distinct factors that were 
significantly altered in PDR with/without DME. Further studies will 
elucidate biomarkers specifically associated with DME.
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