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Abstract 
Current rodent models of the complete congenital stationary night blindness (CSNB1) were time- 
consuming in breeding and validation, which makes it imperative to find a more “easily handle” 
animal model to broaden our understanding of this disorder. In the present study, a light-depriva- 
tion (LD) mouse model was made to validate whether it was a more “suitable” animal mode for 
investigating the pathogenesis of the CSNB1. Compared with controls, the LD mice exhibited a re-
markable reduction in the amplitude of the dark-adapted electroretinogram (ERG) b-wave, the 
Max-ERG b-wave and also the oscillatory potentials (Ops), indicating an abnormal activity of rod 
bipolar cells in the retina. However, the ERG a-wave was relatively normal in the LD mice, which 
was quite consistent with what was confirmed in previously reported animal models of the CSNB1 
and CSNB patients. Taken together, the LD mouse model showed CSNB1-like negative ERG res-
ponses as evidenced by the abnormal b-wave. Our study will provide a potentially useful animal 
model to decipher the pathogenesis of the CSNB1. 
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The congenital stationary night blindness (CSNB) is a non-progressive disorder of the retina characterized by 
loss of night vision [1], which could be sub-classified as complete CSNB (CSNB1) and incomplete CSNB (CSNB2) 
[2]. The CSNB1 is a human disorder in which patients have a profound loss of rod-mediated visual sensitivity. 
The rodent model for this disorder was mainly the X-linked [3]-[6]. However, more or less, these rodent models 
were time-consuming in breeding and validation, which makes it imperative to find a more “easily handle” ani-
mal model to broaden our understanding of the CSNB1. In the present study, we made a light-deprivation (LD) 
mouse model to validate whether it was a more “suitable” animal mode for investigating the pathogenesis of the 
CSNB1. Basically, neonatal ICR mice were housed either in a 12/12 h light-dark cycle (the control group) or in 
a complete darkness (the LD group) since birth (P0) for three weeks, and then used for electroretinogram (ERG) 
recordings based on the methods described previously [4]. Mice used in the recordings were at postnatal days 25 
to 30 (P25-P35).  

A plenty variety of animal models emerge aiming to investigate the pathogenesis of the CSNB1. The ERG 
responses from the nob mouse model of CSNB1 showed a normal a-wave and a missing b-wave [4]. Moreover, 
a potential rat model of CSNB1 was characterized with a relatively normal a-wave and a markedly reduced b- 
wave [3]. These studies indicate that abnormal scotopic response with a significant reduction or even missing 
b-wave is a typical characteristic of the possible animal model of the CSNB1. In the current work, compared 
with controls, the LD mice exhibited a remarkable reduction in the amplitude of the dark-adapted ERG b-wave 
roughly by 34% in response to a low intensity flash. In response to a high intensity stimulus, compared with 
controls, the LD mice had a remarkable decrease in the amplitude of the Max-ERG b-wave by about 39%, and 
the oscillatorypotentials (Ops) by about 63% (Table 1). These findings indicate an abnormal activity of rod bi-
polar cells in the retina [7] [8], which were supported by previous documents on the rat model of the CSNB1 [3] 
and CSNB patients [2] [9]. Under light adapted conditions, the cone ERGs of the LD mice to single flash or 
30-Hz stimuli showed a decreased tendency in amplitude, which is compatible with the findings in CSNB1 pa-
tients [3]. However, the ERG a-wave was relatively normal in the LD mice (Table 1), which was quite consis-
tent with what was confirmed in previously reported animal models of the CSNB1 [3]-[4] and CSNB patients [2] 
[9]. Collectively, the LD mouse model showed CSNB1-like negative ERG responses as evidenced by the rela-
tively normal a-wave and abnormal b-wave. Our ongoing anatomical and electrophysiological analyses also 
showed great changes in both neuronal morphology and neural microcircuitry in the cerebral cortex of the LD 
mice, which further suggests that the mouse model described here will also be another potential model for stud-
ying the CSNB1. Together, this LD mouse model, more or less, will be useful to broaden our understanding of 
CSNB1 and to evaluate the effectiveness of experimental therapies for this disorder. 
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Table 1. Comparison in ERG implicit time and amplitude between the control and light-deprivation mice.                    

  Implicit time (ms) Amplitude (μV) 

Item Wave Control (n = 17) Light deprivation  
(n = 15) 

Control  
(n = 17) 

Light deprivation  
(n = 15) 

Scot-ERG a 23.82 ± 1.41 22.82 ± 2.41 7.99 ± 1.56 7.83 ± 2.61 

 b 82.53 ± 2.70 87.55 ± 2.48 241.38 ± 21.71 158.88 ± 20.35** 

Max-ERG a 14.53 ± 0.40 16.73 ± 0.47** 175.58 ± 14.24 138.30 ± 27.18 

 b 36.47 ± 3.12 44.18 ± 3.23 441.65 ± 37.43 271.00 ± 36.07** 

Ops P1 25.35 ± 0.51 25.64 ± 0.74 175.85 ± 23.05 65.05 ± 11.10*** 

Phot-ERG a 15.86 ± 0.93 15.45 ± 0.93 11.07 ± 1.94 7.73 ± 1.36 

 b 43.50 ± 1.40 43.18 ± 1.99 86.18 ± 10.70 67.34 ± 10.77 

30-Hz-flicker P2 51.00 ± 3.94 47.18 ± 3.45 19.90 ± 1.44 14.96 ± 2.01 

Values indicate mean ± SE. Individual samples t-test. *P < 0.05, **P < 0.01, ***P < 0.001. 
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