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407 Inflammaging and eye - Minisymposium
Wednesday, May 10, 2017 8:30 AM–10:15 AM
Room 301  Minisymposium
Program #/Board # Range: 3781–3785
Organizing Section: Physiology/Pharmacology
Contributing Section(s): Cornea, Glaucoma, Immunology/
Microbiology, Retina, Retinal Cell Biology

Program Number: 3781
Presentation Time: 8:35 AM–8:55 AM
Aging and ocular surface immunity
Reza Dana1, 2. 1Schepens Eye Research Institute, Boston, MA; 
2Ophthalmology, Harvard Medical School- Mass Eye and Ear, 
Boston, MA.
Presentation Description: The prevalence of ocular surface 
immune-mediated pathologies is increased in the elderly. Although 
historically this was attributed to anatomical structures (e.g. poor 
lid function) or dry eyes, there is now strong evidence implicating 
age-related dysregulation of both the innate and adaptive immune 
responses in aging. These age-related changes have both similarities 
and distinctive characteristics to aging changes seen in other mucosal 
tissues. This brief talk will provide an overview of some of the aging 
changes in the ocular surface, making comparisons to other mucosal 
tissues, and will discuss age-related changes in the context of two 
common immunoinflammatory conditions, infectious keratitis and 
dry eye disease.
Commercial Relationships: Reza Dana, None
Support: NIH EY20889 and EY12963

Program Number: 3782
Presentation Time: 8:55 AM–9:15 AM
From DNA damage to functional changes of the trabecular 
meshwork in aging and glaucoma
Stefano Gandolfi. Ophthalmology, University of Parma, Parma, Italy.
Presentation Description: The occurrence of oxidation-induced 
damage to both nuclear and mitochondrial DNA of the trabecular 
meshwork cells in both aging and glaucoma will be discussed. 
Possible correlations between DNA damage and functional 
impairment of th eTM will be presented. The clinical implication of 
the above reported findings will be discussed, as well as the potential 
for identification of new biomarker of the disease.
Commercial Relationships: Stefano Gandolfi, None

Program Number: 3783
Presentation Time: 9:15 AM–9:35 AM
Aging changes in retinal microglia and their relevance to  
age-related retinal disease
Wai T. Wong. Unit on Neuron-Glia Interactions, National Eye 
Institute, NIH, Gaithersburg, MD.
Presentation Description: Microglia, the principal resident 
immune cell type in the retina, are long-lived cells that persist across 
much of an animal’s lifetime. As age-related retinal diseases have 
inflammatory etiologies, the question arises as to whether microglia 
in the aged retina can show “inflammaging”, thus contributing 
pathogenically to disease progression. We found that microglia in 
the retina do not stay invariant but change progressively in number, 
morphology, and distribution with aging. Microglia in the aged retina 
increase in density but become less ramified, with shorter and less 
branched processes. Significantly, they also demonstrate translocation 

from the inner retina to the subretinal space in increasing numbers 
with advancing age. These phenotypic changes are accompanied 
by changes in mRNA gene expression profiles as characterized by 
microarray analyses, as well as by changes in the retinal environment, 
such as the accumulation of oxidized lipids in the outer retina, which 
together may drive the evolution of microglial aging phenotypes. 
Can microglial aging phenotypes confer increased susceptibility to 
retinal disease? We found that microglia in aged retina demonstrate 
constitutive dynamic process movements that are slower than those 
seen in young retina. Also, their responses to retinal injury appear 
dysregulated, being slower to initiate in the short term, but were also 
less reversible in the longer term, lending to a notion of age-related 
chronic neuroinflammation. Microglia that accumulate in the aged 
outer retina also demonstrate markers of activation, and can induce 
pro-inflammatory and pro-angiogenic changes in the RPE cell layer 
resembling those in advanced AMD. These findings indicate that 
“inflammaging” involving aged microglia have the potential to 
induce dysregulated immune responses that can increase vulnerability 
to degenerative disease. Understanding microglial aging in the retina 
can provide new therapeutic opportunities to treat and prevent age-
related retinal diseases such as AMD and glaucoma.
Commercial Relationships: Wai T. Wong, None
Support: NEI Intramural Research Program

Program Number: 3784
Presentation Time: 9:35 AM–9:55 AM
Parainflammation, chronic inflammation, and age-related 
macular degeneration
Heping Xu. Centre for Experimental Medicine, Queen’s University 
Belfast, Belfast, United Kingdom.
Presentation Description: Inflammation is known to be involved 
in the pathogenesis of age-related macular degeneration although 
the underlying mechanism remains poorly defined. Inflammation 
is an adaptive response of the immune system to noxious insults to 
maintain homeostasis and restore functionality. During aging, the 
retina suffers from a low-grade chronic oxidative insult, which leads 
to low levels of retinal immune activation, including microglial and 
complement activation (para-inflammation). In many cases, this para-
inflammatory response can maintain homeostasis in the healthy aging 
eye. However, in patients with age-related macular degeneration 
(AMD), this para-inflammatory response becomes dysregulated and 
contributes to macular damage. This presentation will discuss factors 
that may contribute to the dysregulation of age-related retinal para-
inflammation in the context of AMD.
Commercial Relationships: Heping Xu, Novaliq GmbH (F)
Support: Fight for Sight (1361/1362; 1425/1426); Dunhill Medical 
Trust (R188/0211), Research into Ageing (322), and National Eye 
Research Center (SCIAD 061).

Program Number: 3785
Presentation Time: 9:55 AM–10:15 AM
Retinal ganglion cell apoptotic pathway in glaucoma: Initiating 
and downstream mechanisms
Hani Levkovitch-Verbin. Ophthal-Goldschleger Eye Inst, 
Goldschleger Eye Institute, Tel-Hashomer, Israel.
Presentation Description: Glaucoma is a neurodegenerative disease 
characterized by specific changes in the optic nerve and retina, 
resulting in apoptosis of retinal ganglion cells (RGCs). Glaucoma 
causes irreversible visual field loss, making it one of the major causes 
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of blindness worldwide. Elevated intraocular pressure and aging, the 
main risk factors for glaucoma, accelerate RGC apoptosis. Numerous 
pathways and mechanisms were found to be involved in RGC death 
in glaucoma. Neurotrophic factors deprivation is an early event. 
Oxidative stress, mitochondrial dysfunction, inflammation, glial cell 
dysfunction, and activation of apoptotic pathways and prosurvival 
pathways play a significant role in RGC death in glaucoma.  

The most important among the involved pathways are the MAP 
–kinase pathway, PI-3 kinase/Akt pathway, Bcl-2 family, caspase 
family and IAP family. This presentation will describe the key 
pathways that are involved in RGC apoptosis and death in glaucoma 
based on experimental models of optic nerve injuries and glaucoma.
Commercial Relationships: Hani Levkovitch-Verbin, None


