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Light induced sleep is mediated by intrinsically

photosensitive retinal ganglion cells
Wang Yuan, Wu Fang, Li Xiaofeng, et al
( Dept of Physiology, School of Basic Medical Science, Anhui Medical University, Hefei 230032)

Abstract Objective To investigate whether the light modulates sleep and wakefulness of rodents through intrinsi-
cally photosensitive retinal ganglion cells (ipRGCs). Methods Mice were divided into four groups, including
C57BL/6(WT) , melanopsin knock out ( MKO), melanopsin only (MO) and coneless, rodless and melanopsin
knock out (TKO). The normal 12 h : 12 h light dark cycle and 3 h light pulse administered at 1 h after the turning
off of light (21:00) were used to detect the variation of sleep activity. Results In the normal 12 h : 12 h light
dark cycle, WT, MKO and MO mice had a regular day-night rhythm and no significant difference in wakefulness,
rapid eye movement ( REM) and non-rapid eye movement (NREM). However, TKO mice could not be entrained
according to the lighi-dark cycle and exhibited free-running rhythm. During 3 h light pulse, the amount of wakeful-
ness in WT mice decreased (P <0.01) along with an increase of REM (P <0.01), NREM (P <0.01) and total
sleep time (TST) (P <0.01) compared with the corresponding time of the normal 12 h : 12 h light dark cycle.
MO mice exhibited a similar effect with a decrease of wakefulness ( P <0. 01) and an increase of REM, NREM and
TST (P <0.05, P< 0.05, P<0.01, respectively). Both MKO and TKO mice had no significant changes for all
stages during the light pulse. Conclusion Intrinsically photosensitive retinal ganglion cells play an important role
in light induced sleep of mice.
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