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b Animal Physiology Unit, Departament de Biologia Cel⋅lular, Fisiologia i Immunologia, Facultat de Biociències, Universitat Autònoma de Barcelona, Barcelona, Spain
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The quality of scientific research is based on at least three main 
premises: relevant hypotheses, appropriate experimental designs, and 
rigorous methodology. Unfortunately, the full description of the meth
odology is declining in the main body of manuscripts, particularly those 
from high-impact journals. Although this problem can apparently be 
solved with a detailed methods description in supplementary materials, 
not all readers download and read those materials. In addition, relevant 
details are lacking even in those additional materials. I would like to 
emphasize it, using a few examples that concern animal models in 
psychiatry.

Exposure to stress is known to play a major role in pathological 
processes in animals and humans, and considerable attention has been 
paid to the involvement of the hypothalamus-pituitary-adrenal (HPA) 
axis. This axis is primarily regulated by the paraventricular nucleus of 
the hypothalamus (PVN) and the release of the corticotropin-releasing 
factor/hormone (CRF or CRH). This neuropeptide stimulates the syn
thesis and secretion of ACTH, which, in turn, controls the secretion of 
glucocorticoids – cortisol in most mammals, corticosterone in rats and 
mice – by the adrenal cortex. Even considering this very simple frame
work of the HPA axis, interpretating results from the literature is often 
problematic for several reasons. First, only a minority of papers report 
plasma levels of ACTH in addition to corticosterone or cortisol levels. 
This omission becomes a major problem when analyzing responses to 
relatively severe stressors, particularly in laboratory animals. The 
maximum adrenal capability to secrete corticosterone is achieved with 
levels of ACTH that are half of those achieved after severe stressors, 
meaning that corticosterone levels no longer accurately reflect actual 
ACTH release (see Armario et al., 2020). In addition, there are other 
critical factors further complicating interpretation. Values of cortico
sterone using appropriate techniques (classically radioimmunoassays) 
should be around 10–20 ng/ml in the first light on hours and 100–150 
ng/ml at lights off in male rats, with females displaying considerably 

higher levels (Spencer and Deak, 2017; Armario et al., 2023). However, 
most published papers report significantly higher basal values, often 
exceeding 50 ng/ml at lights on in males. This is mainly due to all the 
procedures associated with blood sampling, including transporting the 
cages and handling the animals (Armario et al., 2023). This is concep
tually critical because we erroneously interpret them as reflecting basal 
levels to establish parallelism with human data. For instance, depression 
in humans is considered to be associated with hypercortisolism. There
fore, the induction of depression-like behaviors in animals after expo
sure to chronic stress, a putative animal model of depression, should be 
paralleled by elevated basal levels of corticosterone. However, exposure 
to chronic stress can sensitize the response of the HPA axis to mild 
stressors (Belda et al. 2015), and thus the differences between controls 
and chronically stressed animals might reflect a differential response to 
mild stressors rather than actual alterations of basal corticosterone. 
Moreover, in the last decades, classical radioimmunoassay methods 
have been replaced for commercial enzyme-like immunoassays (ELISA) 
kits for measuring hormone levels. However, in our experience, some of 
these kits do not provide reliable results, and this can lead to false or 
aberrant measurements. It should be mandatory for any commercial 
assay kit to be previously validated. This includes demonstrating 
parallelism between serial plasma dilutions and the standard curve, 
achieving a high recovery (around 100 %) of the amount of standards 
added to the samples and confirming that measured values fall within 
the expected biological range, using quality papers as a reference. If the 
kit eventually works, it is not much more expensive to have done these 
validations before assaying the relevant samples. If the kit does not 
work, we will preserve the samples and avoid publishing erroneous data. 
It is easy to see how far we are from these premises when reading 
published reports.

To demonstrate behavioral alterations in animals reminiscent of 
those observed in psychiatric disorders, researchers rely on tests that 
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presumably measure for instance anxiety, depression, attention, or 
cognitive processes (Gentcturk and Unal, 2024). The extent to which the 
behaviors evaluated parallel those observed in psychiatric patients is an 
extremely relevant issue that is beyond the scope of the present com
ments (Ennaceur and Chazot, 2016; Stupart et al., 2023). Instead, I will 
focus on how insufficient description of methods can compromise the 
interpretation of behavioral results. It is of note that even if the animals 
are habituated to handling and other laboratory routines, they can be 
aroused and/or stressed by the procedures, which can affect animals 
behavior during testing. Importantly, if the experimental groups differ in 
the reactivity to these procedures (more sensitive or more resilient), the 
tests would evaluate state rather than stable trait characteristics. Thus, 
to interpret the results appropriately, we need to know some relevant 
methodological details.

First, when animals are housed in groups, it is almost impossible to 
find information about how the different animals of a cage are pro
cessed. Second, behavioral tests are usually conducted outside the ani
mal housing room. Therefore, we need to move all the cages to the 
experimental room for some time before testing or to move each cage/ 
animal individually from the housing to the testing room. Yet, most 
studies do not describe how long the animals wait before testing, or how 
they are maintained while waiting to be tested. Moreover, it is difficult 
to know how sudden noise associated with opening the cages, handling 
the animals and other routines can affect performance. Presumably, 
some tests such as the open-field and the elevated plus maze are more 
sensitive to these perturbations than others (e.g., forced swim) and the 
effects might be strain-dependent (e.g., Rodgers and Cole, 1993;Izidio 
et al., 2005). Third, in some papers, fortunately a minority, animals are 
exposed to various tests on the same day and the interval between tests is 
not indicated. Previous exposure to one test could affect performance in 
the next (e.g., Darwish et al., 2001), hence complicating the interpre
tation of the results. While evaluating the same animals in different 
paradigms is essential for enhancing the validity of animal models of 
psychiatric disorders or to test the neuropsychopharmacological profile 
of drugs, they should not be conducted consecutively on the same day 
(Erkizia-Santamaría et al., 2025). A relevant example is the chronic 
unpredictable stress (CUS) model, the most widely used animal model of 
depression, originally described by Katz et al. (1981). The most relevant 
behavioral characteristic of this model at the time was the lack of 
response of chronically stressed animals to the stimulating effect (in 
terms of activity in a novel environment) of prior exposure to 
low-intensity acute stress. The differences were not evident in the 
absence of this prior exposure to acute stress. The contribution of un
controlled factors in animal facilities has been suggested to impair the 
reproducibility of the CUS model (Markov and Novosadova, 2022)

The improvement of animal models of vulnerability to psychiatric 
disorders or the refinement of the behavioral paradigms to assess 

relevant phenotypes is a challenging task (Harro et al., 2023). However, 
we can easily contribute to a better understanding of experimental re
sults and their meaning by reporting methodological details more 
thoroughly. Thus, I encourage referees to always demand detailed in
formation about these methodological aspects when evaluating a 
manuscript. These criticisms and refinements would not only help au
thors to find more appropriate analytical techniques and experimental 
procedures in their future research, but also greatly contribute to the 
quality of the manuscripts and the validity of the results regarding an
imal models of psychiatric disorders.
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