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[ABSTRACT] Objective This study aims to investigate the effects of varying durations of light exposure on
body weight and learning and memory abilities of pubertal NIH mice. Methods Forty pubertal NIH mice,
evenly split by gender and with similar initial weights, were subjected to a 12 h light-dark cycle for one week.
They were then randomly assigned to groups with daily light exposure durations of 0, 6, 12, 18, and 24 hours,
with 8 mice in each group. The experimental period lasted for 7 weeks, with the first 5 weeks as the feeding
phase under different light exposure conditions, and the last 2 weeks as the behavioral testing phase. Their
body weight was monitored, and learning and memory abilities were assessed using the T-maze, object
location test, and eight-arm maze tests. Results During the light exposure period, there were no significant
differences in body weight among groups (P>0.05). However, the weight gain of mice in the 24 h group was
significantly higher than that of the 0 h group and the 6 h group during the second and third weeks of light
exposure (P<0.05). After five weeks of light exposure, in the T-maze test, the latency time of the 0 h light
exposure group was significantly longer than that of the 12 h group (P<0.01), and the latency time of the
24 h light exposure group was significantly longer than that of the 12 h group (P<0.05). In the object location
test, the mice in 12 h group exhibited a higher discrimination index and spent more time observing the new
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location compared to the other groups, with significant differences in comparison to the 18 h group (P<0.01)
and the 24 h group (P<0.05). In the eight-arm maze test, the time to find food, the reference memory error
rate, and the working memory error rate in the 12 h group were all lower than those in the 0 h group, with
significant differences (P<0.05). Moreover, the working memory error rate in the 24 h group was higher than
that in the 12 h group, with significant differences (P<0.05). Conclusion Continuous 24 h light exposure
affects body weight gain, while light exposure durations exceeding 18 h or below 6 h per day weaken the

learning and memory abilities of NIH mice.
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—— §XROh}HAEHKA Daily light 0 h group

—— X6 hKRAFKA Daily light 6 h group
FR12hHKBAIA Daily light 12 h group
50 —— §X18hy¢ERAFKA Daily light 18 h group
—— BX24hy¢BRATKA Daily light 24 h group
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Table 1 Effects of light exposure duration in the first week
after a 5-week light experiment on the results of
T-maze test in NIH mice

(xts)
AR (BRICBATK) ERHA/s TEBDL/%
Groups (daily light Incubation Alternation
duration) period/s percentage/%
Oh 26.50+5.42" 0.53:0.18
6h 18.86+3.60 0.48+0.26
12h 17.86+3.44 0.60£0.24
18 h 17.00£5.18 0.42:0.20
24 h 22.75+4.43 0.50+0.28

E: LEXR12hABIFREBRIWEA, P<0.05,"P<0.01,FHn=8
Note: The daily 12 h light exposure group was used as the control
group, "P<0.05, "P<0.01, n=8.
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KA/NRFATE SR EEZE S (P<0.01), /NRHT
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Table 2 Effects of light exposure duration in the first week
after a 5-week light experiment on the results of
new location observation test in NIH mice

(xxs)

PR (FRABATK)
Groups (daily light

HRliE

o A EMERATE)/s
Discrimination

Exploration time/s

duration) index
Oh 0.17£0.09 59.14+15.01
6h 0.34+0.23 67.15+11.40
12h 0.38+0.24 69.10+11.77
18 h -0.30+0.34" 4853+16.88"
24 h 0.06+0.27 52.75+13.22"

F LEXR12h B AATIEA, P<0.05, " P<0.01, 84 n=8,
Note: The daily 12 h light exposure group was used as the control
group, "P<0.05, "P<0.01, n=8.
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Table 3 Effects of light exposure duration in the second week after the 5-week light experiment on the results of eight-arm

maze test in NIH mice

(xts)

PR (BRILHBATK)
Groups (daily light duration)

HEERA9ATE)/s
Time to find food/s

SEICILEIRLE/% TRICIZEIREER/%
Reference memory error rate/%  Working memory error rate/%

Oh 18.50+10.41°
6h 7.13+4.94
12h 10.75+8.63
18h 7.63+3.34
24h 11.75£6.71

29.13+8.63" 31.636.41
19.00+9.26 19.71£8.01
18.13+7.61 16.38+8.16
18.63+5.76 18.88+8.29
25.50£9.12 28.63+6.21"

T LEXRI12hRBRHKERIIIRA, P < 0.05, 84 n=8.

Note: The daily 12 h light exposure group was used as the control group, "P<0.05, n=8.
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