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Program Number: 2030
Presentation Time: 3:45 PM–4:00 PM
Real-time measurements of vascular permeability in the mouse 
eye using vitreous fluorophotometry
Richard Foxton, Ashwath Jayagopal, Nadine Colé. Pharma Research 
and Early Development, Ophthalmology Discovery and Biomarkers, 
Roche Innovation Center Basel, F Hoffmann-La Roche Ltd, Basel, 
Switzerland.
Purpose: Diabetic retinopathy (DR) is a leading cause of blindness, 
characterized by vascular hyperpermeability (VP), a key factor 
in vision loss. Animal diabetic models show some DR changes, 
including increased VP; however quantification often requires 
sacrificing animals (e.g. Evan’s Blue). We present here a method  
for detecting VP using vitreous fluorophotometry, enabling  
real-time measurements of fluorescent dye accumulation in mouse 
eye; including retina, vitreous and anterior chamber/cornea (AC/C), 
throughout the animal’s lifespan.
Methods: The Fluorotron Master Ocular Fluorophotometer 
Laboratory Mouse Edition (OcuMetrics, Mountain View, CA) with 
prototype eyelens was kindly loaned by OcuMetrics, Inc. Female 
10-12 week old C57Bl/6J mice (Janvier, France), anaesthetized with 
Fentanyl 5 µg/kg, Medetomidine 0.15 mg/kg, Midazolam 2 mg/kg,  
and eyes dilated using 1% Tropicamide. Animals were injected 
with sodium fluorescein (NaF) intravitreally (IVT) for compartment 
localization, or intravenous (IV) for leakage assessment. To induce 
inflammation and leakage, lipopolysaccharide (LPS, 1ng) was 
injected IVT for 24 hr. Fluorescence was measured every 5 minutes, 
up to 50 minutes to profile NaF accumulation. Mice were recovered 
from anaesthesia by Naloxone 1.2 mg/kg + Atipamezol 2.5 mg/kg 
+ Flumazenil 2.5 mg/kg. Data analysis was done with GraphPad 
Prism (GraphPad Software, Inc., La Jolla, CA). Analysis of Variance 
ANOVA (alpha 0.05) followed by post Hoc tests were performed.
Results: IVT or topical 2ng or 20ng NaF enabled delineation of 
vitreous and AC/C. IV NaF at 0.25, 0.50 and 1.00mg caused dose-
dependent fluorescence increase in retina (N = 4-6, P < 0.001), 
vitreous (N = 4-6, P < 0.01) and AC/C (N = 4-6, P < 0.05). In a time 
course, we observed a spike in retina fluorescence, followed by 
slow decline following an IV dose of 0.50mg NaF up to 50 minutes. 
This was accompanied by linear increases of vitreous and AC/C 
fluorescein. To test if the machine detected elevated  
VP accompanying inflammation, we injected LPS IVT, and  
observed a rapid elevation in vitreous fluorescein above vehicle  
(N = 5-6, P < 0.01)..
Conclusions: Vitreous fluorophotometry is a useful method for 
measuring VP in mouse eyes, and can be used over multiple time 
points, without sacrificing the animal. This method can be for basic 
research to study progression and factors underlying disease, but also 
for drug discovery and development.
Commercial Relationships: Richard Foxton, F Hoffman-La Roche 
(E); Ashwath Jayagopal, F Hoffman-La Roche (E); Nadine Colé, F 
Hoffman-La Roche (E)

Program Number: 2031
Presentation Time: 4:00 PM–4:15 PM
A phloroglucinol-DHA derivative protects against light-induced 
retinal degeneration in an Abca4-deficient mouse model
Philippe Brabet1, Aurélie CUBIZOLLE2, 1, Céline CRAUSTE3, 
Laurent GUILLOU1, Anne-Laure BONNEFONT4, 
Joseph VERCAUTEREN3, Thierry DURAND3, Christian P. Hamel1. 
1Institut for Neurosciences of Montpelliert, Inserm, Montpellier, 
France; 2EMERcell, Montpellier, France; 3UMR5247-CNRS-UM 
ENSCM, IBMM, Montpellier, France; 4U1183, Inserm, Montpellier, 
France.
Purpose: we have formerly reported the efficacy of new 
pharmacological molecules from alkylated phloroglucinol (PG) 
derivatives conjugated with polyunsaturated fatty acid (PUFAs) to 
reduce all-trans retinal-induced damages (carbonyl and oxidative 
stress) in outer retinal cells (Crauste C, EurJOC 2014; Cia D, J 
Cell Mol. Med. 2016). These encouraging in vitro results drive us 
to assess therapeutic potential of a leading molecule, Isopropyl-
PG-DHA (IP-DHA), to treat an Abca4-deficient mouse model of 
Stargardt disease.
Methods: 7-9 weeks old Abca4-deficient 129SvEvBrd albino mice 
were dark-adapted for one day before pupils were dilated. IP-DHA 
was complexed to fatty-acid free BSA two hours before injection. 
IP-DHA was injected into the tail vein within 100 µL BSA 10% 
suspended in PBS. Five minutes after injection, mice were exposed 
to white fluorescent light (OSRAM DULUX lamps, 2.4 mW/cm2) 
for 2 hours in a white plastic bucket and then kept in the dark for 
5 days before the visual function and retinal morphology analyses 
were performed. The number of photoreceptor was determined using 
histological HES staining and their light responses by full-field ERG. 
We repeated the same injections and then dosed retinoid of the retina. 
For this purpose, the light exposure lasted 2 min followed by a dark-
adaptation for 1 hour.
Results: IP-DHA is an oil after purification because of its long-chain 
fatty acid. Therefore, its intravenous administration requires complex 
with a fatty acid carrier protein in the blood such as albumin. The 
tail vein injection is the most effective and quick to reach the retina, 
which does not require anesthesia affecting the visual cycle. The 
light exposure caused 50-60% photoreceptor loss in non-injected and 
BSA-injected mice compared to dark-adapted control and IP-DHA 
enabled to recover 75-80% of intact photoreceptors. A-wave and 
b-wave amplitudes were fully recovered after IP-DHA injection, 
while latencies were unchanged by treatment. Rescue of visual 
function last for at least a month after injection. Both 11-cis and  
all-trans retinal were partially trapped by IP-DHA.
Conclusions: We demonstrated that IP-DHA protects against retinal 
degeneration in a mouse model of acute stress induced by light. This 
effect can be partly due to the trapping of retinaldehydes by IP-DHA. 
Investigations are under way to study the visual cycle.
Commercial Relationships: Philippe Brabet, INSERM (P); 
Aurélie CUBIZOLLE, None; Céline CRAUSTE, UM (P); 
Laurent GUILLOU, INSERM (P); Anne-Laure BONNEFONT, 
None; Joseph VERCAUTEREN, UM (P); Thierry DURAND, UM 
(P); Christian P. Hamel, CHU Montpellier (P)
Support: Fondation STARGARDT / Retina France
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Program Number: 2032
Presentation Time: 4:15 PM–4:30 PM
Pharmacokinetics of intravitreal indomethacin
Miltiadis K. Tsilimbaris1, 2, Stella Blazaki1, 2, Antonios Stratidakis3, 2, 
Irini Naoumidi2, Christos Tsatsanis4, Manolis Tzatzarakis3, 
Aristidis Tsatsakis3. 1Ophthalmology, University of Crete Medical 
School, Heraklion, Greece; 2Laboratory of Optics and Vision, 
University of Crete Medical School, Heraklion, Greece; 3Center of 
Toxicology Science & Research, University of Crete Medical School, 
Heraklion, Greece; 4Department of Clinical Chemistry-Biochemistry, 
University of Crete, Medical School, Heraklion, Greece.
Purpose: Intravitreal delivery of non-steroidal anti-inflammatory 
drugs could be an effective way to treat posterior segment 
inflammation. In this study we evaluated the intravitreal 
bioavailability of indomethacin in rabbit eyes.
Methods: Pigmented animals were used to analyze the 
pharmacokinetics of intravitreal indomethacin. All eyes were injected 
with 250µg/ml (0,1ml per injection) of indomethacin. Vitreous, 
aqueous humor and retina/choroid drug levels were analyzed at 
specific time points (0h, 0.5h, 1h, 3h, 12h, 24h). After euthanasia 
of the animals, samples were prepared and analyzed by means of 
HLPC/MS method. Slit lamp examination, intraocular pressure (IOP) 
measurements and indirect fundoscopy were performed prior to any 
injection and at each time point.
Results: No adverse events were observed during pharmacokinetics 
assessment. No signs of inflammation, hemorrhage or detachment 
were detected. The levels of IOP were within normal limits and no 
cataract formation was observed. The clearance of indomethacin 
follows first order kinetics in aqueous, vitreous and retina/choroid 
samples. The half-life of indomethacin solution estimated in 
vitreous1,36 hours with an elimination constant rate (K) of 0,511, in 
aqueous humor 1,44 hours with K of 0,482 and in retina/choroid 1,41 
hours with an el K of 0,491. The maximum concentration (Cmax) 
was estimated in vitreous 6,13µg/ml, in aqueous 0,40µg/ml and in 
retina/choroid 136,69µg/ml.
Conclusions: Indomethacin demonstrated excellent penetration into 
the retina/choroid. However, the half-life of indomethacin remains 
short and so there is a need for greater prolongation of its presence in 
the vitreous cavity by means of sustained delivery systems.
Commercial Relationships: Miltiadis K. Tsilimbaris, None; 
Stella Blazaki, None; Antonios Stratidakis, None; Irini Naoumidi, 
None; Christos Tsatsanis; Manolis Tzatzarakis, None; 
Aristidis Tsatsakis, None

Program Number: 2033
Presentation Time: 4:30 PM–4:45 PM
Exploring the neural mechanisms of perceptual rod-cone flicker 
cancellation
William Grimes, Adree Songco-aguas, Fred Rieke. Physiology and 
Biophysics, University of Washington, Seattle, WA.
Purpose: The overarching goal of this research is to understand 
how the retina behaves under intermediate lighting conditions (e.g. 
dawn and dusk) when both rods and cones are active, and to relate 
the circuit-level retinal processing of rod and cone signals to human 
perception.
Previous human perceptual experiments have revealed interactions 
between flickering rod and cone stimuli that are thought to occur 
in the retina. Here we explore the neural basis of rod-cone flicker 
interference in On and Off ganglion cells that project to the primate 
magnocellular visual pathways.
Methods: Electrophysiology 
Spike recordings were taken from On and Off parasol retinal ganglion 
cells in an in vitro non-human primate retina preparation. Light from 

long and short wavelength LEDs was projected onto the isolated 
retina to preferentially activate L-cones and rods, respectively. The 
temporally-modulated, spatially-uniform stimulus was 2° on the 
retinal surface.
Psychophysics 
After a dark adaptation period, human subjects focused on a small 
fixation cross while a spot of light (2°) flickered at 10° eccentricity. 
After each stimulus presentation (2 s) subjects were asked if they 
detected flicker. Answers were entered into a keyboard and the 
stimulus was adjusted accordingly until a perceptual flicker threshold 
was achieved. Similar to electrophysiology experiments, light from 
the red and blue monitor phosphors were used to to preferentially 
activate L-cones and rods, respectively.
Results: Recordings from On and Off parasol ganglion cells revealed 
suppressive interactions when long and short wavelength LEDs were 
co-modulated at 8 Hz. Suppressive interactions became additive 
when a phase delay of 180° was introduced to one of the two stimuli 
or when the stimulus frequency was reduced to <6 Hz. Similarly, 
human subjects reported a boost in flicker threshold when stimuli 
were co-modulated at 8 Hz, but not at 4 Hz. Introduction of a 180° 
phase delay between the stimuli produced a dramatic reduction in 
flicker threshold at 8 Hz.
Conclusions: This destructive interference between rod and cone 
signals appears to reflect a linear combination of kinetically-
distinct rod and cone signals upstream of the ganglion cell synaptic 
inputs. Using our experimental data as a foundation, we construct 
a mathematical model that captures known rod-cone interactions 
and accurately predicts retinal output in response to arbitrary time-
varying rod and cone stimuli.
Commercial Relationships: William Grimes, None; 
Adree Songco-aguas, None; Fred Rieke, None

Program Number: 2034
Presentation Time: 4:45 PM–5:00 PM
Antagonism of P2Y12 Receptor by Ticagrelor Leads to 
Acidification of Lysosomes in Retinal Pigmented Epithelial (RPE) 
Cells from ABCA4-/- Mice
Wennan Lu1, Alan M. Laties3, Leif Carlsson4, Claire H. Mitchell1, 2. 
1Anatomy & Cell Biology, Univ of Pennsylvania, Philadelphia, 
PA; 2Physiology, Univ of Pennsylvania, Philadelphia, PA; 
3Ophthalmology, University of Pennsylvania, Philadelphia, PA; 
4AstraZeneca, Mölndal, Sweden.
Purpose: Retinal Pigmented epithelial (RPE) cells play a key role in 
age-related macular degeneration (AMD), and the accumulation of 
partially degraded lipid waste in lysosomal-related organelles may 
contribute to the pathology. Degradative lysosomal enzymes work 
optimally at acidic pH levels, and elevated lysosomal pH is found 
in RPE cells from the ABCA4-/- mouse model. Elevation of cAMP 
lowers lysosomal pH in RPE cells and clears autofluorescent waste 
material. Cellular cAMP levels are increased pharmacologically 
by agonists for receptors coupled to stimulatory Gs subunits, or 
antagonists for receptors coupled to inhibitory Gi subunits. As 
the P2Y12 receptor for ADP is coupled to Gi and inhibited by the 
antagonist ticagrelor, we asked whether ticagrelor could restore 
lysosomal acidity in compromised RPE cells.
Methods: Lysosomal pH was measured in the ARPE19 cell line 
and in RPE cells from ABCA4-/- mice using the LysoSensor dye. 
Autofluorescence was determined using flow cytometry or from RPE 
wholemounts. Ticagrelor (148mg/kg/day) was added to standard 
mouse chow for the indicated 6wks. Complement factor H (CFH) and 
Equilibrative nucleoside transporter (ENT1) levels were determined 
with qPCR.
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Results: PCR confirmed expression of P2Y12 receptors in RPE cells. 
The P2Y12 antagonist ARC69931 lowered lysosomal pH in vitro in 
ARPE cells activated with P2Y12 agonist MesADP. The lipofuscin-
like autofluorescence produced by exposing RPE cells to chloroquine 
and photoreceptor outer segments was reduced by ARC69931.  
The P2Y12 antagonist ticagrelor was chosen to expand the study in 
vivo given that its systemic use is well tolerated by patients. In vivo 
treatment of 7-8 month old ABCA4-/- mice with ticagrelor for 4 days 
significantly lowered lysosomal pH in RPE cells whereas extending 
treatment to 28 days reduced lysosomal pH in 18-24 month old mice. 
Ticagrelor treatment decreased expression of mRNA for CFH and 
ENT1 in 8 month old ABCA4-/- mice. Autofluorescence levels in RPE 
cells were decreased in some trials but not all.
Conclusions: Stimulating the P2Y12 receptor on RPE cells 
effectively restores lysosomal pH in compromised RPE cells. The 
ability of per oral ticagrelor to lower lysosomal pH in RPE cells of 
older ABCA4-/- mice may be of clinical relevance given the advanced 
age of patients with AMD and the widespread use of the drug.
Commercial Relationships: Wennan Lu; Alan M. Laties, Self (P); 
Leif Carlsson, AstraZeneca (E); Claire H. Mitchell, AstraZeneca 
(F), Self (P)
Support: NH Grant EY013434. AstraZeneca.

Program Number: 2035
Presentation Time: 5:00 PM–5:15 PM
Effects of HIV/AIDS and anti-retroviral treatment on retinal 
blood vessel diameters
Patrick De Boever1, 2, Frans Everson3, Tim S. Nawrot2, 
Faadiel Essop3, Harald Kessler4, Nyiko Machele3, Evelyn Stelzl4, 
Gerhard Walzl3, Ingrid Webster3, Corli Westercott3, Nandu Goswami4, 
Hans Strijdom3. 1Vito, Mol, Belgium; 2Hasselt University, 
Diepenbeek, Belgium; 3Stellenbosch University, Cape Town, South 
Africa; 4Medical University Graz, Graz, Austria.
Purpose: HIV-infection and anti-retroviral treatment (ART) are 
associated with altered cardiovascular risk and changes in vascular 
structure and function. Fundus imaging is proposed to document 
microvascular changes. To this end, diameters of retinal vessels, 
sensitive proxies reflecting hypertension and atherosclerosis, are 
measured.
Methods: Adult participants are recruited in Cape Town and 
Worcester (South Africa). Participants are enrolled in the HIV-
negative control group, the HIV-positive ART naïve group and the 
HIV-positive ART group. Baseline examination and a follow-up 
examination after 18 months are done. The examination consists of a 
health questionnaire, anthropometric measurements, cardiovascular 
measurements (flow-mediated dilatation, intima media thickness 
and retinal analysis), blood and urine chemistry. Here, we report the 
widths of retinal blood vessels, represented as the Central Retinal 
Arteriolar/Venular Equivalent (CRAE/CRVE), and the arteriovenous 
ratio (AVR).
Results: In December 2016, 134 individuals already enrolled, with 
24, 28 and 82 individuals in the HIV-negative control group, the 
HIV-positive ART naïve group and the HIV-positive ART group, 
respectively. Average age was approximately 38 years. Population 
characteristics were not significantly different between the three 
groups, except for a significantly higher BMI (p<0.05) in the 
HIV-negative group. Blood pressure was significantly higher in the 
HIV-negative group (p<0.05). At baseline, CRVE was 236.6±23.9 
µm, 249.7±28.5 µm and 231.8±21.8 µm for the HIV-negative control 
group, the HIV-positive ART naïve group and the HIV-positive 
ART group, respectively. CRVE was significantly higher in the ART 
naïve group compared to the ART positive group (p<0.05). CRAE 
values were not significantly different between the three groups. 

Linear regression models adjusted for age, gender, BMI, alcohol 
consumption, smoking and cardiovascular medication showed that 
HIV-infection was a borderline predictor of AVR (beta coefficient: 
0.002; p=0.08) and that ART was a significant predictor of CRVE 
(beta: -19.6; P = 0.001) and AVR (beta: +0.05; p = 0.015).
Conclusions: Venular diameters were larger in the HIV-positive 
ART naïve group and this could be due to a higher inflammatory 
status compared to the ART positive group. The study is ongoing but 
baseline results show promise of retinal vessel analysis to document 
microvascular effects in individuals with HIV.
Commercial Relationships: Patrick De Boever, None; 
Frans Everson, None; Tim S. Nawrot, None; Faadiel Essop, None; 
Harald Kessler, None; Nyiko Machele, None; Evelyn Stelzl, None; 
Gerhard Walzl, None; Ingrid Webster, None; Corli Westercott, 
None; Nandu Goswami, None; Hans Strijdom, None
Support: Department of Science and Technology in South Africa 
(contract number DST/CON 0077/2014), the Belgian Science Policy 
in Belgium (contract number BL/67/eranet03), the Österreichische 
Agentur für internationale Mobilität und Kooperation in Bildung, 
Wissenschaft und Forschung

Program Number: 2036
Presentation Time: 5:15 PM–5:30 PM
RETINAL MORPHOLOGY AND FUNCTION IN PATIENTS 
WITH DIABETES TYPE 1 WITHOUT RETINOPATHY
Antonio Longo, Caterina Gagliano, Andrea Russo, Roberta Amato, 
Teresio Avitabile, Roberto Fazio, Giulia Malaguarnera, 
Salvatore Ficili, Carlo Rapisarda, Michele Reibaldi. Eye Clinic, 
University of Catania, Catania, Italy.
Purpose: To evaluate the retinal morphology and function in 
pediatric patients with diabetes type 1 without retinopathy.
Methods: In a prospective case control study, were included 
pediatric patients (age < 18 years) with type 1 diabetes and without 
retinopathy (group D). All patients had normal visual acuity (20/20), 
and refraction <±2 D. Patients with uncontrolled diabetes, any other 
ocular, neurologic or systemic pathology, or with previous ocular 
surgery, were excluded.
A group of healthy subjects, matched by age, sex, and refraction was 
used as control (group C).
Patients received an OCT examination and a multifocal ERG 
recording. OCT was performed in mydriasis, by Spectralis Spectral 
Domain OCT (Heidelberg engineering, Germany), using a raster scan 
with 25 horizontal lines (20x20 degrees). In 9 EDTRS areas of the 
macula, the thickness of the whole retina and of some retinal layers 
(Outer plexiform, Outer nuclear, Outer retinal) was calculated by 
Heidelberg Explorer software.
Multifocal electroretinogram (61 black and white exagons) was 
assessed in mydriasys by Retimax Plus (CSO, Scandicci, Italy). Test 
was performed monocularly according to ISCEV standards; corneal 
HK loops electrodes were used. P1 amplitude (µV) and P1 latency 
(ms) in the central area and in four concentric rings were calculated 
by Retimax software.
Results: Twenty-five diabetic patients (13 m, 12 f; age 11-15 yrs, 
mean 13±2; age at diabetes onset 1-10 yrs, mean 7±3; mean HbA1c 
(%) 7.4 ± 0.7)
and 25 healthy controls were included in the study.
In central area, mean retinal thickness was 278±19 µ in D group and 
279±13 µ in controls (p=ns); no difference was seen between two 
groups in mean thickness of the whole retina and of the retinal layers 
in all sectors.
In central area, P1 amplitude was 1.56±0.48 µV in D group and and 
1.58±0.44 µV in Controls (p=ns); in D group reduced amplitude was 
found in peripheral rings [ring 1 (D:0.52±0.18 µV vs C:0.67±0.19 
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µV, p=0.010), in ring 2 (D:0.25±0.11 µV vs C:0.36±0.14 µV, 
p=0.003)]. No correlation was found between P1 amplitude and 
retinal and layers thickness. No difference was seen in latency in all 
rings
Conclusions: These data suggest that diabetic patients without 
retinopathy can have a disfunction of retinal cells in macular area

Commercial Relationships: Antonio Longo, None; 
Caterina Gagliano, None; Andrea Russo, None; Roberta Amato, 
None; Teresio Avitabile, None; Roberto Fazio, None; 
Giulia Malaguarnera; Salvatore Ficili, None; Carlo Rapisarda, 
None; Michele Reibaldi, None


