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Time-lapse cinemicrographic studies utilizing the tissue culture 
method of growing pigment epithelial cells of the retina of a rabbit's 
eye in vitro revealed variations in the responses of the pigment 
granules when subjected to different wavelengths of light. When the 
slides were freshly prepared, all the pigment granules appeared to 
move actively throughout the entire cell. After 12-h daily exposure for 
ι week to ordinary incandescent light, an estimated 90 per cent of the 
pigment granules became sluggish in their action and remained 
virtually motionless at one end of the cell. By adding a very low 
intensity of black light or near u.v. to the ordinary incandescent light 
source, all the pigment granules would become active again and move 
in their normal pattern within the cell. No method of measuring the 
intensity of the u.v. was available, but was arrived at by trial and error 
in connection with another experiment which showed similar results 
with the chloroplasts in the cells of Elodea grass. 

Time-lapse pictures taken in connection with this other experiment 
had shown that all the chloroplasts in the cells of Elodea grass moved 
actively in a continuous streaming pattern within the cell when 
exposed to natural unfiltered sunlight. Placing a piece of ordinary 
window glass that filters out the u.v. in the light source caused some 
chloroplasts to drop out of the streaming process and move to the 
centre of the cell and remain virtually motionless. Removing the 
window glass from the sunlight source or using the incandescent light 
with the small amount of black light u.v. added resulted in all the 
chloroplasts resuming their normal streaming pattern. 

Placing a red or blue lens allowing passage of only a narrow band of 
wavelengths of the total light spectrum would further disrupt the 
normal streaming pattern of the chloroplasts. Exposure to blue light 
or the shorter wavelengths would cause abnormal pseudopodial 
activity in the pigment epithelial cells, while red light or the longer 
wavelengths would cause the cell walls to rupture and allow the 
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cytoplasm to run out. Mitosis would not occur when the cells had been 
exposed to either blue or red light for approximately 12 h or more but 
only under a white light containing a more complete light spectrum. 

Increasing the intensity of the u.v. light from the artificial light 
source resulted in an abnormal action of the pigment granules and 
death of the pigment epithelial cells within a period of 2 h. 

Toward the end of each 12-h light period, the activity of both the 
chloroplasts and pigment granules would noticeably slow down. 
After dark the chloroplasts would virtually become totally inactive. 
Both the chloroplasts and pigment granules required a continuous dark 
period uninterrupted by light before again resuming their normal 
response to light energy. Further studies will be made to observe the 
reactions of both chloroplasts and pigment granules to specific periods 
of light and darkness and also different wavelengths of light energy 
within and beyond the range of human vision. 

It is suggested that the chemistry of the plants might be affected by 
the various responses of the chloroplasts to both the periodicity of 
light and darkness and distribution of wavelengths influencing the 
process of photosynthesis. It is further suggested that the similar 
responses of the pigment granules in the pigment epithelial cells 
might be the photo-receptor mechanism that stimulates the retinal-
hypothalamic-endocrine system in animals and thus influence the 
hormonal balance or body chemistry. Thus it would appear that the 
basic principles of photosynthesis in plants where light energy is 
recognized as a principal growth regulating factor might carry over 
and be equally as an important growth regulating factor in animal life 
through control of the chemical or hormonal activity. 


