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Effects of Eigh Fat Diet Combined with Light Cycle Change
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ABSTRACT Objective: With the increasing prevalence of night light and obesity, circadian rhythm and physiological metabolism in
the body are affected to varying degrees, and the differences between different genders need to be further studied. The aim of this study
was to simulate the sex differences in human exposure to nocturnal light on a high-fat diet by comparing the effects of high-fat diet and
photoperiod change on body weight in mice of different genders. Methods: Twelve female and male C57BL/6 mice were randomly
divided into 4 groups according to sex and feeding diet. One group of female mice and one group of male mice were randomly fed with
60% high-fat diet as the experimental group, and the other group of female mice and one group of male mice were fed with ordinary diet
as the control group. The body weight of each group was observed and recorded for 8 weeks. The mice were exposed to 24h/0Oh light
cycle during the 1st to 6th weeks, and the light cycle was changed to 12h/12h during the 6th to 8th weeks. Results: The body weight of
both male and female rats increased under the condition of high fat diet and irregular light cycle (24h/Oh) (P<0.05), but the body weight
of male rats increased three times as much as that of female rats. After light cycle returning to normal (12h/12h), the amount of mouse
body weight increment reduced. Mice of different genders gained weight when they were fed high-fat diet and their biological rhythms
were disrupted, but the weight gain of male mice was significantly greater than that of female mice under the condition of high fat diet.
Conclusions: Female mice were more affected by biorhythm than male mice in the high-fat diet mouse model.
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Fig.1 Flowchart of high-fat animals modeling
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Fig.2 Dynamic changes in the body mass increased of mice in each group

(A) The change curve of the body mass increased of mice in all groups. (B) Comparison of the body mass increased between the control group and the

experimental group of male mice. (C) Comparison of the body mass increased between the control group and the experimental group of female mice.

*%: P<0.01 vs. Male-CD; ***: P<0.001 vs. Female-CD.
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Fig.3 Flow chart of illumination experiment
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Fig.4 Changes in body mass increased of mice in each group before and
after the change of light cycle; ***: P <0.001 vs. Male-CD(24h/0h);
##: P<0.001 vs. Female-CD(24h/0h).;
* P<0.001 vs. Female-HFD(24h/0h).
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