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Introduction:  The Retinal Function Imager (RFI) is a non-invasive instrument capable 

of imaging under near-infrared light (NIR), outside the absorption range of the 

photoreceptors, and can be used to optically monitor retinal activity in response to a 
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pre-stimulated images is used to determine the metabolic state of retinal components.

Purpose: To assess the recovery of metabolic signal following strong retinal photic 

activation in anesthetized monkeys which had ocular hypertension (OHT) with moderate 
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Fig. 1: Functional signal response in heatlhy and OHT retina.  
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Method:  The RFI measures 

activity-dependent functional metabolic 

signals in retinal image series recorded at 

chosen wavelengths. The monkeys’  fellow 
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acquired pathology) were exposed to bright 

light (548 nm) for 5 minutes following by 

functional metabolic NIR imaging (750 nm) in 

the dark every minute for 20-30 minutes. 

Each imaging trial lasted for 10 seconds with 
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stimulus projected on the retina 2 seconds 

into the trial. The relative evoked functional 
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evaluated to assess the recovery of the 

metabolic signals over time.

Results: Intrinsic functional signals in response to photic stimulus
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sented  (control condition, data not shown). 

Clear variations between OHT (moderate and severe NFL loss) or BRVO and healthy eye 

are observed under single trial conditions .

B

Conclusions: Prolonged recovery time and reduced amplitude of the metabolic signals 

were observed in monkeys with OHT.

It is likely that the same functional assay may prove useful to evaluate other retinal 

pathologies as well as an assay for drug development.
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Fig. 2: Functional signal response in BRVO eye.  

Spatial signal maps from superior BRVO (A), central (B) and inferior ( C) retina. Comparison 
of time course amplitudes of all signals from the same retina shows remarkable variation 
between healthy and pathological retinal areas. 

-0.002

-0.0015

-0.001

-0.0005

0

0.0005

0 1 2 3 4 5 6 7 8 9 10

d
I/

I 

Time  (sec) 

Central
Superior BRVO
Inferior

A            B                                   C 

Assaying Recovery of Functional Signal Response Following Photic Challenge

The recovery timecourse of the metabolic signal was assessed by acquiring several  
stimulus-evoked functional signals throughout 30 minutes following bright light (548 nm) 
adaptation for 5 minutes.  Peak metabolic response was determined for each trial and is 
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Fig. 3: Functional signal response in healthy and OHT retina following photostress.  

Spatial signal maps from healthy (LEFT panel) and OHT with severe NFL loss (RIGHT  
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B. Peak time course response of relative functional response from responding regions 
(circles) as a function of time. Each time point represents a single test trial. Bright light 
adaptation (stress)  was terminated at t=0.  C. Peak time-course response of relative functional 
response from a signal localized to the axonal arches of the retinal ganglion cells emanating 
from the activated retinal area.
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