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ABSTRACT 

In recent decades, it has been found that mammalian circadian systems have their own 

spectral sensitivities in the process of circadian phototransduction, which differ from the 

sensitivities of visual systems. These findings have been substantiated by a type of newly 

discovered photoreceptor (λmax=480 nm), intrinsically photosensitive retinal ganglion 

cells (ipRGCs), which use melanopsin as a photopigment and directly contribute to 

circadian phototransduction. Melanopsin exhibits some properties of invertebrate 

photopigments and is proposed to regenerate by using light to convert all-trans-retinal 

back to 11-cis-retinal. One study has shown that prestimulation of red light enhanced 

SCN neurons' response to the subsequent blue light, so it was suggested that red light aids 

in the regeneration of melanopsin.  

 

A monocular two-night experiment using human subjects was conducted to investigate 

the effect of red light stimulation (LED λmax=640 nm) on increasing melatonin 

suppression caused by a blue light (LED λmax=445 nm). Nine subjects, ranging in age 

from 20 to 56 years, participated in the experiment having their pupils dilated. In the two 

nights, after a 45-minute dark adaptation, red light (37.4 μW/cm2) and darkness were 

provided from 11:30 p.m. to 03:15 a.m. respectively; and two 45-minute blue light 

conditions (BlueLow and BlueHigh), at two light levels (3.83 μW/cm2 and 7.67 

μW/cm2), were distributed evenly and superimposed either on darkness or red light with 

darkness or red light in between. So, one set of sequentially presented light conditions 

included equal durations of Dark, Dark, BlueLow, Dark, BlueHigh, and Dark; the other 

set of light conditions was Dark, Red, Red+BlueLow, Red, Red+BlueHigh, and Red. The 

duration for each light condition was 45 minutes. Before and after each light condition, 

plasma samples were collected for radioimmunoassay to examine the melatonin 

concentration.  

 

The results of one-tailed t-tests indicated that no significant effect of the red light was 

found on increasing the melatonin suppression values caused by the blue light, for the 

two blue light levels (p>0.05). It is possible that the duration of 45 minutes for each light 

condition was long enough so that dark adaptation occurred, thereby enhancing the 



ipRGC response to the blue light. It is also possible that the wavelength of 640 nm is not 

the optimal wavelength for melanopsin to regenerate. The experimental results suggest 

that further research is needed to investigate the effect of light on the regeneration of 

melanopsin by applying red light prior to the blue light, instead of applying red light prior 

to and during the blue light. A future study can also investigate the effect of light with 

shorter peak wavelength, such as 560 nm, on the ipRGC regeneration. 


