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Effects of long-term spectral deprivation on ultrastructure of photoreceptors

in guinea pig

Hu Min Liu Yongsong ,Zhong Hua ,Liu Rui,Jiang Chunguang,Chu Renyuan,Yuan Yuansheng. Department of

Ophthalmology , Second People’ s Hospital of Yunnan Province ,Kunming 650021 ,China

Abstract Objective The aim of present paper was to investigate the changes of ultrastructure of photoreceptors under the

long-time illumination of monochromatic light in guinea pig,and explore the plasticity of development of color vision. Methods
Thirty 3-day-old guinea pigs were randomized into 3 groups and exposed to green light (530 nm) ,purple light (400 nm) , white
light for 8 weeks respectively. The changes of ultrastructure of photoreceptors in dorsal and ventral retina were observed under the
transmission electron microscope. Results Compared with those in autologous ventral retina and dorsal retina in control group,
the photoreceptors of dorsal retina in green light irradiation group presented with shorter outer segments, partially vacuolated
membrane disc of outer segments and abundant chondriosomes in inner segments and bigger nucleus, and the photoreceptors in
purple light irradiation group showed the same features under the transmission electron microscope.  Conclusion The same
changes of ultrastructure of photoreceptors can be seen in dorsal retina predominating green-sensitive cones and ventral retina
predominating purple-sensitive cones. These results imply that this may be a kind of adaptive responses to long-term spectral
deprivation.
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Fig. 1

transmission electron microscope

Ultrastructure of dorsal retina in green light group under the
In the photograph, the red thin line
represents the scale,and red thick line represents the length of cell body.
Blue cycle represents the membrane discs of outer segment,and the green
cycle denotes mitochondrions of inner segment;yellow cycle represents the
Fig. 2
microscope of ultrastructure of ventral retina in green group ( x2 000)
Fig. 3
similar feature to green light group( x 2 000 )

neucleus of photorecepters ( x 2 000 ) Photograph of electron

Ultrastructure of dorsal retina in purple light group shows the
Fig. 4  Ultrastructure of
ventral retina in purple light group presents the similar feature to green

light group( x2 000)
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Fig.5 Photograph of electron microscope of membrane discs of dorsal retina in green group display the vacuolating degeneration ( x 6 0()0) Fig.6 No
obvious vacuolating degeneration is found in the membrane discs of ventral retina in green light group ( x5000) Fig.7 Photograph of electron microscope
exbibites no vacuolating degeneration of membrane discs of dorsal retina in purple light group( x 10 000) Fig.8 Photograph of electron microscope shows
the vacuolating degeneration of membrane discs of ventral retina in purple light group( x 10 000)
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Fig.9  Abundant bomitochondrions are showed in the inner segment in dorsal retina of green light group ( x20 000) Fig. 10  Less mitochondrions are
found in the inner segment in ventral retina compared with dorsal retina of green light group ( x20000) Fig. 11  More mitochondrions of inner segment in
dorsal retina are exhibited in purple light group( x 10 000) Fig. 12 The mitochondrions of inner segment are less in ventral retina than dorsal retina in
purple light group ( x 10 000)
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Fig. 13 The cell nucleus of photoreceptors are obviously larger in dorsal retina in green light group( x 10 000) Fig. 14 The nucleus of photoreceptors in
ventral retina are smaller than that of dorsal retina in green light group( x 10000) Fig. 15 The cell nucleus of photoreceptors in dorsal retina are larger than
that of ventral retina in purple light group ( x10000) Fig.16 The cell nucleus of photoreceptors are smaller in ventral retina of purple light group( x 10000)
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Fig. 17 Sketch map of cone

distribution in retina of guinea

pig[8] S,I,N,T :dorsal, ventral,
nasal, temporal side respectively
M. L-cone region,S:S-cone region

Black strap: coexpression cone
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