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ABSTRACT

PURPOSE: To perform an integrative review of the main animal disease models in rodents used for obesity.

METHODS: Research was conducted in the CAPES Portal database using the following keywords “obesity animal models, diet and
rodents”, published between the years 2010 to 2016. We found 108 articles, of which 19 were selected and analyzed in full for this study.
RESULTS: Larger part of publications occurred in the last 6 years, the rats (n = 10) were used in the same proportion mice (n = 10).
The choice of male animals (n = 18) and age greater than 21 days (n = 17) showed a major highlight. The greater than 5 week follow-up
period (n = 18) was the most applied. A High Fat Diet was the most used in studies (n = 18).

CONCLUSIONS: Male rodents continue to be considered the species most used in experimental studies to induce obesity, also was
found variations of age to the beginning of the experiment. For the most part are follow-up time studies along with the use of High Fat
Diet.
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Introduction

In the last years, the obesity has reached epidemic
proportions globally. It is considered a public health problem in
the worldwide!. Overweight is an important risk factor for chronic
non-communicable diseases (CNCDs) such as diabetes mellitus,
hypertension, cardio vascular disease and cancer. It is caused by
several factors, such as genetic predisposition, inadequate eating
habits and sedentary lifestyle’.

According to the World Health Organization (WHO)
obesity can be understood as a grievance of multivariate origin and
is result of positive energy balance that favors the accumulation
of fat, related to risks to health due to its relationship to metabolic
complications such as hypertension, hypercholesterolemia,
hypertriglyceridemia and diabetes®.

In some studies of action mechanisms in obesity that
induce physiological disorders is used animal model in research
environment. In this context, it is mainly used rodents which
have the ability to develop obesity through genetic changes or by
consumption of a palatable and high calorie diet. Thus, the animal
model develops the disease more similar way to the genesis of
obesity in humans.

To study the action mechanisms present in obesity that
inducing physiological disorders, can be used animal model in
research environment. In this context, it is used mainly rodents,
who develop obesity through genetic changes.

The laboratory rat due to the physiological, anatomical
and metabolic similarity with the human, has been used as an
animal model for the study of many diseases. Scientists have
also started to create mice as model because they have interesting
phenotypes. Mice are considered excellent for the study of genetic
therefore have a relatively short cycle and are genetically similar
to humans as well as easy to handle’.

Thus, the aim of the present study is to perform an
integrative review of the major animal disease models in rodents

used for obesity.
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Methods

In this review were included experimental studies that
use animal models of disease to obesity. Were considered studies
published in scientific journals between the years 2010-2016,
in Portuguese, English or Spanish. Exclusion criteria were: (1)
studies that did not include the eligibility criteria described
above; (2) Systematic reviews; (3) Case study; (4) Case study; (5)
Retrospective studies and (6) Observational Studies;

The searches for experimental studies were conducted by
CAPES Portal database. The survey was conducted from March
to July 2016 with the DeCS / MeSH descriptors: Obesity; animal
Models; Diet; Rodents.

For extracting data were first evaluated the titles and
abstracts of all articles identified by the search strategy. All
abstracts that did not provide enough information on the inclusion
and exclusion criteria were selected to read in full. In the second
stage, were assessed the full papers to select those in accordance
with the eligibility criteria.

The extraction of data was accomplished through
standardized forms that included: article title, author and year of
publication; animals used (species, sample number, age and sex);
study design, rating scale, the study duration; type diet and results
of intervention If there was any inconsistency in the analysis, the
original documents were recovered and investigated again. The
outcomes of interest were: lineage; age; sex; tracking time and

type of diet. Data were analyzed using descriptive statistics.

Results

In this work, 108 articles were found from the electronic
search in the database. Of these, 19 articles were included in
this review, according to the selection criteria described in the
methodology. Table 1 contains the selected articles for review in
accordance with the outcomes used for this study. The main data

found in these works were shown in Table 2.
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TABLE 1 - Selected articles according to the type, age
and sex of animals, follow-up time and type of diet used between
the years 2010-2016 (n = 19).

TABLE 2 - Distribution of variables by categories of
scientific articles published on animal models of disease to obesity
between the years 2010-2016 (n = 19).

AU- TYPE OF FOLLOW- TYPE
TORS ANIMAL AGE  SEX -UP TIME OF DIET
Privi-  Rats SD 21 Male 13 weeks High Fat
tera!? days 60%
Wata- Mice 6a7  Male 96 days  High Fat
nabe''  C57BL  weeks 60%
Calli- Mice 5 Male 16 High Fat
garis”?  C57BL  weeks months 60%
Kriiger'®  Mice 10-12  Male 10 weeks High Fat
C57BL  weeks
Walews-  Rats 18 Female 20 weeks High Fat
kit4 wistar  weeks 60%
Mice
C57BL
Boren- RatsSD 60 Male 12 weeks High
gasse days and Carb72%,
Female High Fat
40-45%
Lalanza'® Rats SD 21 Male 8 weeks  Cafeteria
days and
Female
Shao!” Mice 8 Male 12 weeks High Fat
C57BL  weeks 40%
Tillman'®*  Mice ND Male 14 weeks High
C57BL Carb,
High Fat
45%; 67%
Guan' RatsSD ND Male 90 days  High Fat,
High Carb
Mc pher-  Mice 5 Male 9 weeks  High Fat
son? C57BL  weeks 21%
Qian’’ RatsSD ND Male 12 weeks High Fat
Quiflo- Rats SD 6 Male 10 weeks High Fat
nes* weeks 60%,
Low Fat
10%
Roberts-  Mice 6 Male 16- 22 High Fat
tole? C57BL  weeks weeks 60%,
Hight.
Carb 70%
Zhuhua®**  Mice 8 Male 12 weeks High Fat,
ICR weeks High Carb

Note: Some studies worked with one or more types of species of animals. ND: non
determined.
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VARIABLE TOTAL
Year of Publication
2010-2011 05
2012-2013 03
2014-2015 11
Animal Species
Mice 10
Rats 10
Age of animals
21 days 02
4 a 8 weeks 11
> 8 weeks 02
ND 04
Sex of Animals
Male 16
Female 01
Ambos 02
Follow-up time
6 a 10 weeks 05
11 a 16 weeks 09
>16 weeks 05
Type of diet
High Fat 18
High Carb 06
Cafeteria 01

Note: For some variables, the roles worked with more than one animal and diet
option. ND: non determined.

Discussion

A suitable animal model with rodents should allow
the study of biological phenomena, animal behavior, induced
pathological process or spontaneous. This model should be similar
to the human characteristics in several respects. It is from the
physiological and genetic similarities between both, that studies in
animal models provide the understanding of diseases in humans*.

From the animal model it is possible to obtain
information faster and better control of the disease such as obesity
and its comorbidities. The searches for replies on the physiological
dysfunctions in diseases induced by promoted animal model of
obesity are increasingly intense. It is observed in the number of
papers published in the last 3 years (2013-2015) which was higher
for the years 2010-2012 according to this review.



In the reports evaluated in our review, the use of rat in
and mice’s!1-14.17.18,2023,24

However, in a survey conducted by Fagundes and Taha® the rats

experiments®$-10.14-1621.22 are identical.
were most used in experimental studies than the mouse. But it
notes that the use of mice in the study of obesity has grown in
recent years.

The insertion of mice as laboratory animals is due mainly
to the size, very prolific, have a short gestation period and easily
of taming’. Mice require small space for its establishment, and
consume a smaller amount of food. Thus their maintenance is
cheap compared to the mouse. Mice have little blood volume,
which sometimes does not allow the realization of biochemical
tests. On the other hand, some researchers choose to use the mouse.

In the most studies the found age range was 4 to 18
weeks. It is interesting to note that the puberty of rat occurs 30
days after his birth and the mice is between 30 to 40 days. The
sexual maturation of both occurs around sixty days. Factors such
as age and different maturation cycles, and diseases related to the
lifetime can interfere in the outcome of research’.

Most of the selected works in this review used male
animals, probably this preference may be related to own existing
biological structure between the sexes®!>!>24, Male have hormonal
factors that are related to body growth, which reflected in higher
body weight?. While these hormones in female are related to the
lower growth of body and increased of fat storage®®. The amount
of hormone is related to metabolic alterations such as leptin and
adiponectin, it is higher in female, thus influencing in the food and
energy intake, as well as weight gain interfering®.

Different studies in the literature use C57BL / 6J mice
and consider the follow-up time greater than 15 weeks to obesity
induced by high fat diet’*®. However, in another study with Swiss
mice found that it took only about 10 weeks to induce obesity by
means of a high-fat diet, in this case with the same percentage of
lipids described above®.

In our revision, it was found that 47,3% of the analyzed
studies used the follow-up time from 11 to 16 weeks and 26.3%
worked with the follow-up time from 6 to 10 weeks , and 26,3%
have taken follow-up time next greater than 16 weeks. Thus, it
was possible to verify the existence of variation of the follow-up
times used in the studies. There was a major highlight in studies
with follow-up time that exceeded 11 to 16 weeks.

With respect to the diets evaluated in the articles the
most representative was Hight Fat using fat sources such as lard
oil and soybean, but it considers different concentrations of lipids
in the preparation. In diets with ratio of 40% to 60% of lipids,
obesity induction occurred in all groups, regardless of the strains

of rodents®®-121317.1822-24 T experiments with diets containing 60%
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lipids, mice obtained in addition to weight gain and epididymal
fat, hyperglycemia and insulin resistance!"'>%,

In simple carbohydrate calorie diet (High Carb) with
a mean proportion of 60% based on sucrose, fructose and corn
starch, the animals had increased weight, body fat, triglycerides,
hyperglycemia and hypertension'®. In a study with the cafeteria
diet (bacon, biscuit, paté and milk sugar) the levels of triglycerides
and glucose were altered and liver was increased's.

The effect of diets in rodents has been studied since 1988,
showing that feeding high-fat, simple carbohydrates and poor
in fiber produce obesity and is associated to moderate intolerance
factors glucose, insulin resistance, dysfunction of the islets of
Langerhans and type 2 diabetes in rodents. Therefore, the standard
HF diet can be used for studies on the mechanisms of obesity and

as a tool for the development of new therapeutic interventions®*-*.

Conclusions

This literature review indicates that both rats and mice
were used in the same proportion in experimental studies in
obesity model, were observed variations in age to the beginning
of the experiment soon after weaning. The follow-up time of the
studies, in general, proved to be long. Furthermore, the High Fat
diet was the most used in the studies analyzed. Given the above,
this study demonstrates the importance of animal models of
disease in the scientific field, in spite of intense ethical discussions

on the use of laboratory animals for experimental research.
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