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Introduction

Depression as one of the most prevalent and life-threatening forms of mental illness affects
more than 1/5 of the world’s population [1]. A great number of mouse models emerging aim to
decipher the mechanism underlying depression [1,2]. For rodent models with depressive-like
behaviors, some researchers preferred male animals to female ones [3-7] while the others used both
male and female animals during their studies [2,8-10], which makes it controversial in recruitment
of animals when performing depression-related studies. The possible disadvantage of the former
studies only focusing on male animals is the omission of some potentially important and interesting
phenomena that exhibited only by female animals, and the likely flaw of the latter studies may be
the double of samples size resulting from the involvement of both male and female subjects during
the experiment.

Several lines of evidence have confirmed the sexual dimorphic variances in depression-like
behaviors/depression in both animal models [9-12] and human beings [13-17]. Our previous work
indicated that mouse model with depression-like behaviors induced by light deprivation showed sex
difference in both neural excitability and behaviors [9]. The female mice exhibited decreased neural
excitability of motor cortical layer 5 pyramidal neurons (L5PCs) and lower active behaviors in the
forced swimming test and tail suspension test, suggesting a possible causal relationship between
the decreased excitability of L5PCs and the lower activities in female mice with depression-like
behaviors. Moreover, a recent study demonstrated that female rats were susceptible to depressive-
like phenotypes when facing acute and repeated stress relative to males [10]. In human beings,
women are much easier to suffer from depression than men [18] and sex differences also exist
in antidepressant treatment responses [13,17]. Recently, one new epidemiological research on
adolescents showed sex differences in depression incidence by age, and the incidence proportion
was higher in female subjects than in males at all ages tested [19]. All these evidence highlights the
popularity of sex differences in depression-like behaviors/depression in both animal models and
humans. Also, it underscores the necessity and importance of taking both male and female subjects
into consideration when performing studies pertaining to depression.

The advantage of sex-based considerations during the experimental design and research
concerning depression is that researchers could explore interactions between ‘sex’ and other
independent variables, for example, the temperature and light intensity. Balancing sex in animal
studies related to depression could reduce the bias and improve the accuracy of the conclusion,
which, in the end, will provide much more valuable information to clinical studies. Nowadays, the
new policy of National Institutes of Health (NIH) of United States of America has considered the
sex as a biological variable factor, and encourages scientific researchers to perform studies involving
both male and female vertebrate animals and humans [20], which will certainly empower our
understanding of depression and other diseases in both men and women. Collectively, consideration
of gender differences in studying depression should be taken more seriously and carefully, and
unraveling the underpinnings of sex differences in depression/depression-like behaviors will
definitely shed light on mechanisms of depression and optimize therapeutic approaches in both
sexes.
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