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ABSTRACT 
The accumulation of adipose tissue can have deleterious effects and lead to obesity. Intermittent fasting (IF), an approach 

that involves time-restricted eating, has gained popularity as a treatment option for obesity because it enhances insulin 

sensitivity and promotes beneficial changes in glucose metabolism. This study used a time-restricted meal intake (TRM) 

approach to assess the effects of IF on the histological characteristics of subcutaneous inguinal adipose tissue in obese 

mouse models. This study used an in vivo experimental post-test only control group design. Twenty male mice were divided 

into four groups: a normal control group, an obese control group, a TRM group with a high-fat diet (TRM-HF), and a TRM 

group with a standard diet (TRM-S). The TRM treatment was administered for 14 days, with a fasting window from 4 p.m. 

to 8 a.m. The pre- and post-treatment weight analyses were conducted using the paired t-test for normally distributed data 

and the Wilcoxon test for non-normally distributed data (p < 0.05). One-way analysis of variance (ANOVA) was employed 

for unpaired data on the post-treatment weight. Per field of view, there were an average of 120,500 cells (49,700 ± 136,200) 

in the normal control group, 68,380 ± 9,194 cells in the obese control group, 70,860 ± 11,029 cells in the TRM-HF group, 

and 79,360 ± 5,112 cells in the TRM-S group. The average cell sizes (μm3) were 56,730.142 ± 19,273.257 in the normal 

control group, 138,934.331 ± 27,670.558 in the obese control group, 106,827.767 ± 20,580.501 in the TRM-HF group, and 

68,689.114 ± 8,219.727 in the TRM-S group. The number of cells in each group did not differ significantly, but there were 

significant differences in cell size. The mice receiving TRM treatment did not show significant changes in body weight, 

whereas the obese control group showed a significant increase in body weight. In conclusion, TRM had an effect on cell 

size but did not affect the number of adipocytes in subcutaneous inguinal fat tissue. 
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Highlights: 

1. This study helps bridge the gap between systemic effects and tissue-level changes, providing a deeper understanding of 

how histological analysis can be used to explore the effects of intermittent fasting on adipocytes and body weight 

regulation. 

2. This study contributes to obesity management through lifestyle modification, specifically intermittent fasting, by 

focusing on histological changes in adipose tissue. 

 

 

 

INTRODUCTION 

 

The accumulation of fat tissue is the hallmark of a 

multifactorial condition known as obesity, which 

can have detrimental effects on health. Obesity can 

be categorized into two types according to its 

histological features: hypertrophic obesity and 

hypercellular obesity (Setiati 2017, Gartner, 2017). 

The excessive accumulation of fat within fat cell 

droplets (adipocytes), namely unilocular white 

adipose cells, leads to hypertrophic obesity by 

causing these cells to grow up to four times their 

normal size. On the other hand, an excessive rise in 
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the number of adipocytes leads to hypercellular 

obesity. The term "central obesity" describes the 

accumulation of fat primarily in the abdomen 

(Ministry of Health of the Republic of Indonesia 

2018, Jameson et al. 2018). Obesity can lead to the 

development of many diseases, including type 2 

diabetes. It also increases the likelihood of 

developing cancer, musculoskeletal disorders, skin 

issues, hepatic and biliary disorders, respiratory 

problems, cardiovascular diseases, and reproductive 

disorders. Central obesity is a crucial element of the 

group of illnesses known as the metabolic syndrome 

(Jameson et al. 2018). 

 

The overall prevalence of obesity is relatively high 

and continues to rise in various regions. Data from 

the National Health and Nutrition Examination 

Survey (NHNES) indicated that the percentage of 

the American population with obesity, as 

determined by a body mass index (BMI) was above 

30, increased from 14.5% (1976–1980) to 36.5% 

(2011–2014) (Jameson et al. 2018). According to a 

systematic review conducted by Chooi et al. (2019), 

1.9 billion out of 6.09 billion adults were obese in 

2015. This number represents around 39% of the 

global population. The 2018 Basic Health Research 

(Riskesdas) reported by the Ministry of Health of the 

Republic of Indonesia (2018) showed an overall 

obesity prevalence of 21.8% among individuals 

aged >18 years in Indonesia. The highest prevalence 

was observed in the 40–44 age group (29.6%), with 

a higher prevalence of obesity in women (29.3%) 

compared to men (14.5%). Additionally, 31.0% of 

adults aged ≥15 years in Indonesia were found to 

have central obesity. Globally, obesity rates are 

higher among people of African, American, 

Hispanic, and Caucasian descent, while they tend to 

be lower among Asians. Furthermore, there is a 

higher proportion of obese women compared to men 

(Jameson et al. 2018). 

 

Adipocyte size and quantity are significant markers 

of obesity, with an increase in either marker 

indicating two processes that fuel the expansion of 

adipose tissue. It is now recognized that adult 

obesity is associated with an increase in adipocyte 

size. Obesity is also linked to an increase in the 

number of adipocytes, although the underlying 

mechanisms remain unclear. The expansion of 

adipocytes can be classified into two categories: 

hypertrophic, an increase in adipocyte size, or 

hyperplastic, an increase in adipocyte quantity 

(Gartner 2017, von Bank et al. 2021). According to 

Jameson et al. (2018), dietary and lifestyle 

interventions are considered primary approaches in 

obesity management. One evolving form of dietary 

intervention is intermittent fasting (IF). Time-

restricted eating, a form of intermittent fasting, has 

been shown to effectively reduce fat mass. This 

approach can decrease the size and number of 

adipocytes within the fat tissue. Furthermore, the 

adipocyte reduction constitutes a significant 

proportion (79%) of the overall weight loss 

(Rynders et al. 2019, Welton et al. 2020). 

 

As shown by Tsaban et al. (2021), weight loss 

interventions have been found to decrease the 

amount of accumulated subcutaneous adipose tissue 

in the neck and submandibular region. This provides 

evidence that time-restricted eating can result in 

reduced fat mass. Fat mass reduction in individuals 

with a genetic predisposition demonstrates a 

decrease in adipocyte size and number (MacLean et 

al. 2015). Hatori et al. (2012) conducted an animal 

study to compare ad libitum feeding and a dietary 

intervention approach in mice that were subjected to 

a normal chow or high-fat diet. The study showed 

that time-restricted meal intake can prevent 

hypertrophy (increase in cell size) of unilocular and 

multilocular adipose tissues, as opposed to ad 

libitum feeding. Time-restricted eating has also 

demonstrated beneficial effects on weight loss. 

Intermittent fasting continues to offer advantages 

beyond body mass management in mice, even when 

given an obesogenic and proinflammatory diet 

(Marinho et al. 2019, Rynders et al. 2019). Existing 

research has shed light on the metabolic effects of 

intermittent fasting, particularly regarding obesity-

related adipose tissue. However, limited data is 

currently available on the impact of time-restricted 

eating, necessitating further investigation on this 

matter. This study employed mouse models of 

obesity to analyze the histological features of 

subcutaneous inguinal adipose tissue in relation to 

the use of intermittent fasting combined with a time-

restricted meal intake (TRM). 

 

 

MATERIALS AND METHODS 

 

With reference to the work of Ranstam & Cook 

(2017), this study used a posttest-only control group 

design to conduct an in vivo experiment. The 

research was conducted at the Animal House of the 

Faculty of Medicine, Universitas Sriwijaya, 

Palembang, Indonesia, from December 2022 to 

January 2023. The ethical approval for this study 

was obtained from the Health Research Ethics 

Committee of the Faculty of Medicine, Universitas 

Sriwijaya, with protocol No. 004-2023 issued on 

3/1/2023. The data were processed using Microsoft 

Excel for Windows, version 15.0 (Microsoft Inc., 

Redmont, WA, USA) and then analyzed using IBM 

SPSS Statistics for Windows, version 25.0 (IBM 

Corp., Armonk, N.Y., USA). 

The subjects in this study were 20 male mice with 

an age range of 6–10 weeks and a weight between 

15 and 40 g. The mice were housed in the Animal 

House of the Faculty of Medicine, Universitas 
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Sriwijaya, Palembang, Indonesia. They were 

divided into four cages, with each cage housing five 

male mice. The preparation for the mouse models 

began with acclimatization for seven days. The 

exclusion criteria for the mice were based on several 

factors, including inactivity, anatomical defects, 

previous involvement in research, and death during 

the acclimatization period. The mice were randomly 

divided into four groups: a normal control group, an 

obese control group, a TRM group with a high-fat 

diet (TRM-HF), and a TRM group with a standard 

diet (TRM-S) (Emerson 2015). 

 

The subjects in the obese control group and both 

TRM groups (i.e., TRM-HF and TRM-S) were 

induced to become obese through a high-fat diet. 

The high-fat diet consisted of Hi Gro standard feed 

(31.5%), solid fat in the form of shortening (31.5%), 

duck egg yolk (10.5%), wheat flour (5%), and corn 

flour (21.5%) (Li et al. 2020). Throughout the 

induction period, the subjects' weight was measured 

on a weekly basis. Obesity was determined using the 

Lee index formula, where an index value above 0.3 

was considered obese (Nugroho 2018). 

 

The normal control group was given a standard diet 

and allowed to drink without any calorie restrictions. 

The obese control group was provided with a high-

fat diet and allowed to drink without any calorie 

restrictions. The TRM-HF and TRM-S groups were 

subjected to a treatment that involved fasting for 16 

hours from 4 p.m. to 8 a.m. and a feeding window 

from 8 a.m. to 4 p.m. each day. During the feeding 

window, the TRM-HF group received a high-fat 

diet, while the TRM-S group was given a standard 

diet. Both TRM groups were allowed unrestricted 

access to drinking water during both fasting and 

feeding periods. This treatment was administered for 

14 days (Hatori et al. 2012). 

 

The weight of all subjects was measured before and 

after the treatment period. Once the treatment was 

complete, all subjects were euthanized. 

Subcutaneous tissue was collected from the inguinal 

area for histological preparation. Hematoxylin-eosin 

(HE) staining was used to prepare the histological 

slides, which were then observed under a 

microscope. Images of the slides were captured 

using a computer in a high-power field at 400X 

magnification. Ten images were randomly captured 

for each sample. The collected images were 

analyzed using ImageJ for Windows, version 1.54 

(National Institutes of Health and the Laboratory for 

Optical and Computational Instrumentation, 

University of Wisconsin, USA) to count the number 

and measure the size of cells. Cell counting was 

performed using a cell counter, and the average 

number of cells was determined for each sample 

(Rifano et al. 2014, Halim 2019). 

 

Histological sectioning of an entire tissue or isolated 

cells, along with assessments of cellular and 

systemic function, was used in numerous prior 

studies to determine the average size of fat cells. 

This kind of size assessment was mainly employed 

due to its technical simplicity and minimal 

requirement for tissue or cells. However, there were 

cases where this approach failed to show a causal 

relationship between the function and size of 

adipocytes. Since it could be challenging to 

determine whether the histological approach could 

detect the entire range of cell sizes, sectioning must 

be performed at the widest diameter of each cell to 

obtain an accurate measurement. The very small cell 

population with a diameter of 30 μm could possibly 

be missed or underestimated with the use of this 

approach. Therefore, in this study, the cell size was 

determined by measuring the diameter of the largest 

ten cells in each field of view (a total of 100 cells per 

sample) using the measurement function. 

Afterwards, the formula for calculating the volume 

of a sphere was applied, under the assumption that 

the adipocytes had a spherical shape. In order to 

prevent the impact of tissue polarization, 

measurements of the diameter lines were obtained 

from 50 cells that were perpendicular to the diameter 

lines acquired from another set of 50 cells. The 

average volume of each cell was then calculated for 

every sample (Stenkula & Erlanson-Albertsson 

2018). 

 

Univariate data that followed a normal distribution 

were presented as mean ± standard deviation (SD), 

whereas non-normally distributed data were 

reported as median (minimum-maximum). The 

normal distribution and homogeneity of the data 

were determined using the Shapiro-Wilk test and the 

Levene test, respectively. The statistical test used for 

the cell count data that did not follow a normal 

distribution was the Kruskal-Wallis test. A one-way 

analysis of variance (ANOVA) was used to assess 

the cell size. Post-hoc analysis for the significant 

results was conducted using the Bonferroni test. The 

statistical tests used for comparing paired data on 

pre- and post-treatment weight were the paired t-test 

for non-normally distributed data and the Wilcoxon 

test for non-normally distributed data. A one-way 

ANOVA was also used to analyze unpaired data on 

post-treatment weight (Mishra et al. 2019). 

 

 

RESULTS 

 

The normal control group had the highest number of 

adipocyte cells per field of view compared to the 

other groups, whereas the obese control group had 

the lowest number of cells (Table 1). The number of 

cells in both TRM groups, i.e., TRM-HF and TRM-

S, was greater in comparison to the obese control 

group. The number of cells was not normally 
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distributed only in the normal control group 

(p=0.026). Comparisons after the TRM treatment 

demonstrated that the number of cells among all 

groups did not differ significantly (p=0.157). 

 

Table 1. The number of cells per field of view and 

the size of adipose tissue cells in the subcutaneous 

inguinal area. 

Group 

Cells/field of view Cell size (μm3) 

Mean±SD / 

median (min–

max) 

p 
Mean±SD / median 

(min–max) 
p 

Normal 

control 

120,500 

(49,700–136,20) 
0.03* 56,730.14±19,273.26 0.33 

Obese 

control 
68,380±9,194 0.45 138,934.33±27,670.56 0.09 

TRM-HF 70,860±11,029 0.58 106,827.77±20,580.50 0.98 

TRM-S 79,360±5,112 0.47 69,689.11±8,219.73 0.89 

Legend: A value of p≥0.05 indicates normally distributed data. 

 

The normal control group had the smallest average 

cell size compared to the other groups, while the 

obese control group had the largest average cell size 

(Figure 1). The average cell size in both TRM 

groups, i.e., TRM-HF and TRM-S, was smaller in 

comparison to the obese control group. However, 

the average cell size was larger in the TRM-HF 

group than the TRM-S group. The cell size data in 

all groups were normally distributed (p≥0.05). Table 

2 shows that there is a statistically significant 

difference in average cell size among all groups 

(p=0.043). However, the post-hoc analysis 

conducted to compare two different groups did not 

reveal any statistically significant differences 

(p≥0.05). 

 

Table 2. Comparisons of the size and number of 

cells. 

Group 

Cells/field of view Cell size (μm3) 

P* 
Compared 

groups 

Mean±SD / 

median  

(min-max) 

p 

Normal 

control 

0.15 

Obesity control 

0.043* 

0.07 

TRM-HF 0.59 

TRM-S 1.00 

Normal control 0.07 

Obesity 

control 

TRM-HF 1.00 

TRM-S 0.16 

Normal control 0.59 

TRM-HF 

Obesity control 1.00 

TRM-S 1.00 

Normal control 1.00 

TRM-S 
Obesity control 0.16 

TRM-HF 1.00 

Legend: The symbol (▪) indicates the parametric comparison 

analysis results, while the symbol (♦♦) indicates the post-hoc 

analysis results. A value of p<0.05 is considered significant. 

 

 

The weight of the mice was measured before and 

after the intervention period, resulting in paired data. 

The normal control group, which was not subjected 

to any intervention, had the smallest average body 

weight compared to the other groups. Prior to the 

TRM intervention, these other groups were in an 

obese state. Among them, the TRM-HF group had 

the highest average body weight (Table 3). After the 

intervention period, the average body weight in all 

groups did not decrease, except for the TRM-HF 

group, which only experienced a slight decrease. 

Before and after the intervention, the TRM-S group 

showed a lower average body weight than the TRM-

HF group. Both of these groups revealed a lower 

average body weight than the obese control group 

after the intervention. The pre-intervention body 

weight data exhibited homogeneity (p=0.451 for all 

groups; p=0.477 for the obesity-induced group). The 

body weight data before the intervention was not 

normally distributed only in the obese control group 

(p=0.048). 

 

Figure 1. Subcutaneous inguinal adipose tissue of 

one mouse from each group, observed at 400X 

magnification through hematoxylin-eosin staining. 

 

Table 3. Mean values of the mice's body weight 

before and after the treatment period. 

Groups 

Body weight 

Pre-treatment (g) Post-treatment (g) 

Mean± 

SD / 

median 

(min–

max) 

p♦ p♦♦ p♦♦♦ 

Mean±SD / 

median 

(min– max) 

p♦ 

Normal 

control 

28.200

± 

2.956 

0.78 

  

30.000±4.450 0.53 

Obese 

control 

35  

(28-35) 
0.04* 

0.45 0.48 
35.000±1.225 0.83 

TRM-

HF 

35.000

± 

1.140 

0.54 

  

34.000±0.837 0.11 

TRM-S 

32.200

± 

2.289 

0.31 

  

32.600±2.400 0.50 

Legend: The symbol (♦) indicates the normality test results. The 

results of the homogeneity test of pre-treatment body weight 

data are represented by the symbols (♦♦) for all groups and (♦♦♦) 

for obesity-induced groups. A value of p≥0.05 indicates a normal 

distribution or homogeneity of the data. 

 

As presented in Table 4, the paired analysis 

comparing body weight before and after the TRM 

intervention revealed no statistically significant 

differences (p≥0.05). Furthermore, the body weight 
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comparison among all groups after the intervention 

did not demonstrate any statistically significant 

differences (p=0.578). 

 

Table 4. Results of the paired and comparison 

analyses of the mice's post-treatment body weight. 
Groups p♦ p♦♦ 
Normal control 0.46 

0.58 
Obesity control 0.06 
TRM-HF 0.29 
TRM-S 0.18 

The symbol (♦) denotes the results of the paired parametric 

comparison between the pre- and post-treatment body weight. 

The symbol (♦♦) represents the results of the unpaired parametric 

comparison of the post-treatment body weight among all groups. 

A value of p<0.05 indicates a significant difference. 

 

 

DISCUSSION 

 

In this study, the morphological characteristics of 

subcutaneous inguinal adipose tissue in mice were 

described by the number and size of cells. These 

morphological characteristics reflect the level of 

adiposity in the fat tissue, which generally increases 

when there is a higher energy intake and limited 

energy expenditure (Fernández et al. 2021). The 

morphological characteristics of fat tissue correlate 

with cellular function and metabolic diseases. The 

results of this study showed that the TRM-treated 

groups had a greater number of cells than the obese 

control group, whereas the normal control group 

exhibited the highest average number of cells among 

all groups. Additionally, the TRM-treated groups 

had a smaller average cell size than the obese control 

group, while the normal control group showed the 

smallest average cell size among all groups. The 

number of cells in this study was calculated in 10 

high-power fields (HPF) before determining the 

average values. A consistent magnification of the 

field of view was used during the observation. The 

number of cells appearing in one field of view is 

influenced by the size of the cells, demonstrating the 

importance of cell size analysis in this study. The 

higher number of cells in the normal control and 

TRM-treated groups suggests that, in general, the 

cell size is larger in the obese control group 

compared to the other groups, resulting in a reduced 

number of visible cells (Mao et al. 2021). 

 

The results that showed a higher number of cells 

observed in the groups treated with intermittent 

fasting are consistent with previous research 

conducted by Mao et al. (2021), who investigated 

the effects of short-term fasting (acute fasting) on 

the morphology and metabolism of subcutaneous 

and epididymal white fat tissue in mice fed with 

high-fat and low-fat diets. Their study showed that 

36-hour fasting increased the number of fat cells, 

accompanied by a rise in multilocular droplets. 

Similarly, Fernández et al. (2021) examined the 

effects of restrictive intermittent fasting on the 

function and morphology of subcutaneous and 

visceral adipocytes in diet-induced obese mice. In 

their study, subcutaneous adipocyte hyperplasia was 

observed in diet-induced obese mice as well as in 

standard diet mice that underwent calorie restriction 

with intermittent fasting. However, visceral fat 

hypoplasia was anticipated to occur after the 

intermittent fasting therapy. Both studies described 

that the compensatory mechanisms occurring in 

subcutaneous white fat tissue were a response to 

increased energy expenditure under caloric 

restriction conditions with intermittent fasting. 

Increased energy expenditure triggered the 

browning of white fat tissue, indicating lipid 

mobilization and heat production. The presence of 

hyperplasia suggests that it might be compensation 

for limited energy intake and food efficiency 

resulting from intermittent fasting. It has been found 

that intermittent fasting in mice boosts energy 

expenditure and encourages the browning of white 

adipose tissue. Furthermore, individuals with 

obesity are associated with an increase in the number 

and size of fat cells (Li et al. 2017, Liu et al. 2019). 

Therefore, the studies that assess morphology using 

hematoxylin-eosin staining may not fully reflect fat 

cell hyperplasia. In this present study, the 

comparison of the number of cells among all groups 

did not show statistically significant differences. 

This indicated that the 14-day intermittent fasting 

treatment did not have a notable effect on the 

number of visible cells in the microscopic field of 

view. 

 

The average cell size was larger in the obese control 

group compared to the groups subjected to 

intermittent fasting in this study. This finding aligns 

with the research carried out by Mao et al. (2021). 

The 36-hour fasting experiment in their study 

demonstrated a decrease in the size of subcutaneous 

and epididymal adipocyte cells in mice that received 

high-fat and low-fat diets. Tang et al. (2017) 

assessed the effects of fasting and refeeding on 

mice's histomorphology of epididymal, inguinal, 

and visceral fat cells, as well as changes in gene 

expression. They found that fasting for 48 hours 

reduced the size of white fat cells in the inguinal area. 

Similarly, another study reported that mice 

subjected to intermittent fasting experienced a 

decrease in body fat while maintaining consistent 

muscle mass (Yoshii et al. 2023). This contradicts 

the findings of Fernández et al. (2021), who 

observed the presence of subcutaneous white fat cell 

hypertrophy after intermittent fasting therapy. 

However, it might be related to the sample selection 

criteria in the study, which included female mice. 

Various studies on both rodents and humans have 

shown that sex can influence differences in energy 

storage, leading to greater hypertrophy and 
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hyperplasia of subcutaneous white fat tissue in 

female rodents. These occurrences may arise as a 

protection mechanism against insulin resistance. 

The differences in fat deposition mainly stem from 

hormonal differences, such as estrogen-supporting 

lipolysis. Hormone receptor type β is more abundant 

in the abdominal area, while receptor type α has a 

larger proportion in the gluteofemoral area. This can 

result in higher enzyme concentrations and 

increased insulin sensitivity in female rodents. In 

relation to the findings of this present study, the 

comparative analysis revealed a statistically 

significant difference in the average cell size. 

Therefore, this study underscores the effect of 14-

day TRM on changes in the morphological aspects 

of subcutaneous fat cells.  

 

In addition to microscopic characteristics, the mice's 

body weight was also considered as an outcome for 

evaluation in this study. The average body weight 

was measured before and after the intervention. The 

measurement showed that all groups, with the 

exception of one, did not exhibit any weight loss. 

The TRM-HF group only saw a slight decrease in 

the average body weight. However, unlike the obese 

control group, neither of the TRM groups 

experienced an increase in their average body 

weight. The TRM-HF group, which continued to 

consume a high-fat diet throughout the treatment, 

was able to maintain their average body weight. 

There were no significant differences between the 

pre- and post-intervention body weights. 

Intermittent fasting in animals may lead to weight 

gain if they consume the same amount of food but 

with lower energy expenditure. Additionally, 

intermittent fasting can cause hyperphagic behavior 

on free-feeding days, leading to an increase in 

stomach dimensions. Intermittent fasting in rodents 

can induce elevated expression of appetite-

stimulating neurotransmitters, such as agouti-related 

peptide (AGRP), neuropeptide Y (NPY), and orexin, 

even when the stomach is full. These 

neurotransmitters play a crucial role in appetite 

modulation and metabolic regulation. The 

increasing concentrations of these neurotransmitters 

in plasma may result in an increase in food intake. 

Prior human research has reported an increased 

subjective appetite sensation as a result of fasting 

cycles (Chausse et al. 2014). However, intermittent 

fasting has demonstrated its effects on weight loss in 

both animals and humans. Long-term intermittent 

fasting in female Wistar rats was found to reduce 

body weight gain, possibly due to a 35% lower 

average food intake. Additionally, intermittent 

fasting in 4-week-old rats significantly decreased 

their growth rate, resulting in smaller livers, 

kidneys, muscles, hearts, and bones (Munhoz et al. 

2020). 

 

One possible explanation for the consistent body 

weight of obese animal models after fasting is the 

physiological diurnal rhythm and growth patterns in 

rodents during their young age. Generally, the 

diurnal rhythm demonstrated metabolic flexibility in 

the TRM groups, allowing for increased use of lipids 

as fuel during the later light phase as well as 

carbohydrates during the dark phase (Woodie et al. 

2018). Mice with normal growth are typically 

characterized by a weight gain of about 1 g for every 

10 g of food intake per day. This growth pattern is 

especially common in young mice, as in the subjects 

of this study (Nugroho 2018). This might explain the 

differences between the current study and the study 

conducted by Chaix et al. (2014), who documented 

slight weight loss (from 40 g to 38 g and from 53.7 

g to 47.5 g) in diet-induced obese mice fed with a 

high-fat diet and subjected to intermittent fasting 

plans of 13:12 and 26:12 weeks. A study with a 

longer duration, resulting in older research subjects, 

may demonstrate a greater effect compared to the 

current study, which only lasted for 14 days. 

However, it is worth noting that even if the earlier 

study also showed minimal weight loss, the potential 

influence of the longer experiment duration cannot 

be disregarded (Muñoz-Hernández et al. 2020). 

 

Strength and limitations 

 

This study presents additional data regarding the use 

of intermittent fasting as an option for managing 

obesity. The findings of this research provide a more 

comprehensive insight into the utilization of 

histological analysis to examine the effects of 

intermittent fasting on adipocytes and the regulation 

of body weight. Nevertheless, the results might be 

constrained by the short experiment duration of only 

14 days. 

 

 

CONCLUSION 

 

This study suggested that time-restricted 

intermittent fasting did not significantly reduce body 

weight or the number of adipocyte cells. However, 

it resulted in a significant reduction in the size of 

adipocyte cells. Mice subjected to intermittent 

fasting had smaller cell sizes compared to obese 

mice that were not subjected to time-restricted meal 

intake. Additionally, the body weight of mice that 

undergo intermittent fasting remained stable even 

with the administration of a high-fat diet. 
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