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RELAZIONE:  
 
During the 8-month period at the Bascom Palmer Eye Institute - University of Miami, under the supervision of Dr. 
Vittorio Porciatti, I gained good abilities in the execution of electrophysiology experiments of the visual pathway 
(ERG, VEP) in animal models (mice, rats, rabbits and monkeys) together with imaging technique (OCT) and 
histology (IHC). I provided an important contribution to the acquisition of data using the PERG system that 
represents a key tool for the assessment of retinal ganglion cell function in this project. 
 
Homeostasis is the tendency of a system to maintain internal stability to any situation or stimulus that would tend to 
disturb its normal condition or function. In this work we would like to investigate about the importance of energy 
savings within the retinal neuron system through the involvement of retinal ganglion cells (RGCs). 
A key, early pathological feature in glaucoma is the presence of a lower bioenergetic reserve in optic nerve that 
correlates with their exposure to raised intraocular pressure (IOP). Axons need a constant supply of oxygen and 
glucose to maintain their function, and depletion of energy substrates and ATP cause axon function loss. Preclinical 
studies in young and old DBA/2J mice, showed a considerable reduction in ATP levels with increased IOP. These 
mice develop progressive eye abnormalities that closely mimic human hereditary glaucoma. Defects include iris 
pigment dispersion, iris atrophy, anterior synechia and elevated intraocularpressure (IOP). Retinal histopathology 
reveals retinal ganglion cell loss. 
Additional studies on axon physiology and bioenergetics are needed, in order to also understand if acting before 
damage to metabolic machinery or supplying of metabolic substrates could have therapeutic value. 
 
Several studies have shown that increase in retinal neural activity (after visual stimulation) leads to changes in 
retinal and optic nerve hemodynamics. The mechanism underlying this hemodynamical response is complex and 
multi-factorial, and it results altered in certain ocular vascular pathologies.  
Some physiological stress, such as hyperglycemia and increases in intraocular pressure, alter this vascular response 
and may disrupt the neurovascular coupling. Moreover, diseases affecting retinal perfusion, such as diabetic 
retinopathy and glaucoma, may impair oxygen supply to the inner retina. 
 
Riva et al. reported a marked reduction of activity-induced hemodynamical response in both eyes of glaucoma 
patients. Illumination of the eye with flicker light is known to increase the metabolic demand of the inner retina. 
The augmented neuronal as well as metabolic activity of neurons and glial cells is associated with increased oxygen 



consumption wich may be compensated by an enhanced local blood flow. Flicker-induced vasodilatation in retinal 
veins was significantly decreased in patients with glaucoma compared to healthy volunteers, independently of 
glaucoma medication.  
Whether altered diameter response was attributable to an abnormal retinal vascular reactivity or/and a decreased 
neural activity remains to be confirmed.  
 
Increase in blood flow associated with increased neural activity is regulated by factors not yet clarified.  
Experimental observations are consistent with an appreciable increase in O2 consumption during flicker 
stimulation, so the hemodynamical response could serve to deliver the level of oxygen required by neurons, and the 
increase in local blood flow could be triggered by O2 depletion and metabolic excess of CO2. Recent experiments 
lead to a third hypothesis, namely that cytosolic free NADH fuels a signaling cascade that increases NO 
production, which augments blood flow in stimulated areas.  
  
Neural activity in the retina can be assessed by the uniformfield flicker electroretinogram (ERG). 
In humans, the most appropriate non-invasive approach to correlate response of F to stimulus (RF) with flicker-
evoked activity change in the retinal ganglion cells would be the pattern electroretinogram (PERG), since it reflects 
predominantly ganglion cell activity. 
 
The evaluation of visually induced vascular responses and activity changes could be valuable either for early 
detection of retinal and neuro-ophthalmic disorders or for better understanding their pathophysiology. 
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