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 Many researches about obesity are to use experimental animal model by 

providing various diets with various types and compositions to obtain 

models of obese animal. The aim of the study was to induce animal 

model obesity, with the standard diet, high fat diet and high fat diet 

modified. This study used 18 white rats of the Wistar strain, divided 

three groups, and fed for nine weeks. Before feeding, all rats were 

measured their body weight, abdominal circumference, and body length. 

We measured body weight every week, while body length and waist 

circumference were measured every two weeks. After nine weeks of 

diet, all rats were subjected to injection of Ketamine and examined for 

metabolic markers. There was a continuous increase in body weight in 

the three groups of rats. Still, there was no significant difference in 

weight gain in the three groups of rats (p>0.05). There was a significant 

increase in body length and abdominal circumference in the standard and 

rat groups with a modified high-fat diet (p<0.05), the laboratory 

examination showed that there were no significant differences in blood 

glucose and creatinine levels in the three groups but there were 

significant differences in cholesterol, urea levels in the standard and 

high-fat diet groups (p<0.05). Giving an excellent standard diet, a high-

fat diet, and a modified high-fat diet for nine weeks can result in a 

continuous increase in body weight by providing significantly different 

anthropometric examination values on body and abdominal length 

examinations as well as laboratory results that show differences in 

neutrophil values, cholesterol, and urea in the three sample groups. It is 

still necessary to do further research on this obese animal model 

regarding the content of the diet given and the period of the diet. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Obesity has become a global health problem caused by various complex factors [6]. It can result in 
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economic and social disruption [18] because obesity is already increasing at all ages in both men and 

women and makes obesity one of the leading health burdens of the century. 21st because it contributes to 

the increasing prevalence of comorbidities associated with insulin resistance and type 2 diabetes [19]. 

 

Several studies show that obesity is not a simple problem but a complex problem caused by various 

predisposing factors with variations in geography, social conditions, political and economic factors. 

However, the most common factors are sociodemographic, behavioral, and genetic [10]. Although various 

factors have been mentioned as causes of obesity, all of them focus on obesity as disproportionate storage 

of fat in adipose tissue and adversely affects health. 

 

This increasing prevalence of obesity suggests that current strategies are insufficient to control obesity and 

its consequences and that preclinical studies with obesity are still needed [16]. The research about obesity 

and development due to obesity research is usually carried out with animal models of obesity [4]. Studying 

the phenomena underlying genetic, physiological, epigenetic, and environmental obesity, investigating 

potential treatments, and using animal models, can provide a large amount of information that has direct 

and indirect impacts on our understanding of the condition of obesity [17]. Diet composition and over-

consumption of calories are also associated with the development of obesity [7]. 

 

Research with animal models of obesity develops in line with the increasing incidence of obesity with 

various complications caused by obesity, for example developing successful strategies to treat obesity 

complications such as metabolic syndrome, diabetes mellitus and others, research using animal models that 

adequately mimic all aspects of human disease, develop All major changes in disease are needed, because 

obesity is central in the emergence of various disease developments so always use mice as models to induce 

obesity. Since rats and mice show a similar relationship, they are considered an appropriate model to study 

dietary obesity [2]. And at this time, a diet high in carbohydrates and fat, is the most widely used diet model 

to resemble the diet used by humans today [11]. 

 

In the study we conducted, the aim was to induce obesity in mice with three types of dietary variations in 

Wistar strain rats and then compare anthropometric measurements such as weight gain, body length, and 

abdominal circumference as well as metabolic markers such as cholesterol levels, and kidney function and 

then compare the value of the examination. Of the three types of diet given to the sample group. 

 

2. MATERIALS AND METHODS 

 

2.1 Animal experimental protocol 

This experimental study was carried out with the approval of Law No. 726/KEP/USU/2021 ethics 

committee of experimental animals. All animals were cared for by the principles and guidelines of animals. 

The experimental animal samples were white male rats of the Wistar strain, aged ten weeks, weighing 150-

250 grams, kept in separate cages in the Pharmacology Laboratory, Faculty of Medicine, University of 

North Sumatra. The treatment of rats was started by adapting (acclamation) rats for seven days in a cage 

with a constant temperature, a standardized 12/12 hour light/dark cycle with a laboratory atmosphere for 

observation of health and changes in behavior during the adaptation period given standard food, animal 

feed, and drinking. water ad libitum (Werawatganom 2014). In this study, using 18 rats after 

acclimatization, rats were randomly selected (randomized) and then grouped into groups by feeding a 

standard diet (group 1), a high-fat diet (group 2), and a modified high-fat diet (group 3). Each group of rat 

samples consisted of 6 rats/cage with a cage size of 50x40 cm = 200 cm2. The composition of the feed 

given to each group of rats is as shown in the table below (table 1). 
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Table 1 Composition of diet feed used. 

Standard diet            High fat diet  High fat diet modification  

dry matter 86% 

13% water content 

Crude protein 17.09% 
5.01% fat 

Crude fiber 7.0.1% 

Gross Energy 4040.09 kcal/kg 

Phosphorus 0.69% 

Ash 6% 

Calcium 0.09% 

Organic ingredients 65.04% 

Goat fat 1 kg 

15 egg yolks only 

Wheat flour 2 kg 
Sugar 2 kg 

2 kg of standard feed 

1.5 kg bulk edible oil 

Goat fat 1.2 kg 

15 egg yolks only 

Wheat flour 2 kg 
Sugar 2 kg 

2 kg of standard feed 

1.5 kg bulk edible oil 

 

The standard diet used is ready-to-eat preparations that are sold in the market. In contrast, the high-fat and 

modified high-fat diets are preparations that we make by making animal model feed, namely 1 kg of goat 

fat heated until melted, 15 duck eggs boiled until cooked. Only the yolk is taken, mix 2 kg of flour plus 2 kg 

of sugar, add as much as 2 kg of standard feed preparation, add 15 duck egg yolks and add 1.5 kg of bulk 

oil (see table 1). Then do the dough that is stirred for 20 minutes until well mixed. Next, mix the boiled 

water of goat fat into the dough until the dough becomes smooth, then the dough is formed into an extended 

model, making it an attractive shape. Making this homemade food dish with a high-fat composition aims to 

get a lower price that is sold in the market but with the same composition. 

 

Before feeding the diet, all groups of rats were measured body weight, body length, and abdominal 

circumference can be seen in the table below (Table 2). We do bodyweight measurements were carried out 

every week, and we do measurements of body length (BL) and do abdominal circumference (AC) was 

carried out every two weeks. We gave the dietary feeding was given for nine weeks. Then the execution 

was carried out by giving Ketamine injection intraperitoneally (IP) with the administration of Ketamine as 

much as 80-100 mg/kg BW (87.5 mg/kg BW); Xylazine 10-12.5 mg/kg BW (12.5 mg/kg BW)13 

 

2.2 Statistical analysis 

Before carrying out statistical tests, all sample variables were tested for normality the Shapiro Wilk test and 

found p>0.05, meaning that the sample variables were typically distributed. Values are expressed as the 

arithmetic mean ±standard error of the mean (SEM). One-way ANOVA was used to determine the main 

effects of diet (St vs. HF diet vs. HF modification diet) and their interaction. Tukey's multiple comparison 

test was used to determine differences between all experimental groups whenever identified a significant 

interaction. The difference was considered statistically significant when p<0.05. 

 

3. RESULTS 

The average body weight of all groups of rats at the start of feeding and after feeding was shown below 

(table2), body length Lee's index and abdominal circumference (Table 3). At the beginning of the study, the 

average weight of the group of rats fed the standard diet was 187 grams, the group of rats fed the high-fat 

diet was 219.3 grams, and the group of rats fed the high-fat diet modification diet was 213.3 grams. There 

was an increase in body weight in each group of mice until the ninth week of feeding the diet, as shown in 

(graph 1) below. The results of the ANOVA test found no weight gain in the three sample groups (p>0.05). 

At the beginning of the measurement before giving the diet, there was no significant difference in body 

length (BL) in each group of rats (p>0.05), but in the second to 8th week there was a significant increase in 

body length in the three groups (p<0.05), i.e. secondly, there was a significant increase in PB on the 

standard diet with a modified high-fat diet (p<0.05), but there was no significant difference in body length 

with the standard diet with a high-fat diet (p>0.05), in the fourth week there was a significant difference in 
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body length gain on the administration of a standard diet with a high-fat diet and a modified high-fat diet 

(p<0.05) but there was no significant difference in PB on the administration of a high-fat diet and a 

modified high-fat diet (p>0.05), at the sixth and eighth weeks there was a significant difference in body 

length gain on the standard diet with d high-fat diet and modified high-fat diet (p<0.05) but there was no 

significant difference in BL on the high-fat diet and modified high-fat diet (p>0.05). 

 

In the measurement of the abdominal circumference at the beginning of the diet, We do analyze with the 

Anova test, and there were no significant differences in the three groups of rats (p>0.05) after we gave the 

diet; in the second week of the diet, there was no significant difference in body length gain in the three 

groups of rats (p>0.05), in the fourth week there was a significant difference in the addition of abdominal 

circumference in the group given rats with a standard diet with a modified fat diet (p<0.05). But there was 

no significant difference in the addition of abdominal circumference when given a standard diet with a 

high-fat diet (p>0.05), at the sixth and eighth weeks, there was no significant difference in the addition of 

abdominal circumference in the three groups of rats (p>0.05). 

 

Examination of serum and blood plasma was carried out to determine metabolic changes that occurred in 

the three sample groups and also changes in metabolism due to the diet by checking routine blood, 

cholesterol, and also urea, and creatinine, where the results showed significant differences in neutrophil 

levels with the rat group. With a high-fat diet with a group of rats with a modified high-fat diet p<0.05, 

there was no significant difference in Blood Sugar Levels in the three groups of rats p>0.05. A significant 

difference was found in urea levels in the standard diet group of rats with a modified high-fat diet (p<0.05) 

and differences in cholesterol levels in the group of rats on a standard diet with a high-fat diet. 

 

Table. 2. Data characteristic the group  of sample (body weight/gram)) 

 N Mean SD 

Standar diet w0  6 187 19.89 

High fat diet w0  6 219.33 38.12 

High fat modification.diet w0  6 213.33 35.04 

Standard diet w1  6 210.33 33.74 

High fat diet w1  6 237.33 36.75 

High fat modification.diet w1  6 229 45.84 

Standard diet w2  6 214 36.21 

High fat diet w2  6 226.83 35.90 

High fat modification diet w2  6 230.50 51.91 

Standard diet w3  6 227.67 43.12 

High fat diet w3  6 229.33 33.74 

High fat diet modification w3  6 230.50 51.91 

Standard diet w4  6 233.33 45.25 

High fat diet w4  6 238 38.61 

Hih fat diet modification w4  6 245.33 37.96 

Standard diet w5  6 235.17 45.90 

High fat diet w5  6 235.67 41.67 

Hih fat diet modification w5  6 235.67 41.67 

Standard diet w6  6 238 49.27 

High fat diet w6 6 254.67 46.43 

Hih fat diet modification w6  6 269.33 45.74 

Standard diet w7  6 252.33 51.68 

High fat diet w7 6 261 52.06 

Hih fat diet modification w7  6 270 41.36 

Standard diet w8  6 256.83 53.27 

High fat diet w8  6 271.17 52.31 

Hih fat diet modification w8  6 282.67 39.96 

Standard diet w9  5 264.40 62.24 

High fat diet w9  6 275 49.12 

Hih fat diet modification w9 6 285.83 46.87 

 

https://www.azerbaijanmedicaljournal.com/


ISSN: 0005-2523 

Volume 62, Issue 06, August, 2022 

  

2673 
 

Table 3. Data characteristic of the sample 

Data characteristic of the samples  

Body length (cm) Abdominal 

Circumference (cm) 

Index Lee (gram/mm2) 

 

 N Mean SD Mean  SD 0.22 (0.22-0.23) 0.0 

Standard diet w0  6 19.25 0.50 15.58 0.7 0.22 (0.20-0.24) 0.01 

High fat diet w0  6 21.45 1.55 15.53 0.98 0.23 (0.22-0.24) 0.01 

High fat modification diet w0   6 20.27 1.59 15.93 1.48 0.25 (0.23-0.26) 0.01 

Standard diet w2  6 18.72 0.88 14  1.1 0.24 (0.22-0.26) 0.01 

High fat diet w2  6 19.95 0.61 15.78 1.64 0.23 (0.21-0.26) 0.02 

High fat modification diet w2 6 20.28 1.17 15.92 1.61 0.26 (0.23-0.27) 0.02 

Standard diet w4  6 18.85 0.98 14.18 1.03 0.24 (0.21-0.27) 0.02 

High fat diet w4  6 20.42 0.60 16.16 1.63 0.24 (0.22-0.25) 0.01 

Hih fat diet modification w4  6 20.95 1.07 16.85 1.55 0.25  (0.23-

0.28) 

0.02 

Standard diet w6  6 19.12 0.86 15 0.89 0.25 (0.21-0.28) 0.02 

High fat diet w6  6 20.47 0.54 13.83 0.98 0.25 (0.23-0.27) 0.01 

Hih fat diet modification w6  6 20.97 1.09 15 0.63 0.26 (0.24-0.29) 0.02 

Standard diet w8  6 19.12 0.86 15 0.63 0.25 (0.21-0.29) 0.02 

High fat diet w8  6 20.5 0.5 14.5 0.55 0.25 (0.24-0.27) 0.01 

Hih fat diet modification w8  6 21.02 1.08 15.17 0.41 0.22 (0.22-0.23) 0.0 

 

The table showed that the mean of the body length, abdominal circumference at and index lee of the three 

groups, before giving the diet (W0) until the end giving the diet (W8) 

 

Table 4. The routine blood laboratory values 
Parameter Diet Standar High Fat Diet High Fat Diet Modification  

 Mean  Median  SD Mean Median SD Mean  Median  SD 

White blood cell count 4.22 4.85 2.99 5.32 4.30 2.33 5.56 3.86 3.87 

Red blood cell count 5.93 6.81 3.03 6.11 6.70 2.47 7.80 7.93 0.69 

Hemoglobin (Hb) 10.18 11.65 5.19 10.13 11.15 3.87 12.93 13.10 1.01 

Hematocrit 33.87 38.15 17.44 33.30 37.05 12.77 42.42 42.35 3.34 

MCV 48.93 56.40 24.60 55.28 55.60 3.31 54.45 55.05 1.41 

MCH 14.33 17.05 7.07 16.87 16.65 0.88 16.60 16.50 0.35 

MCHC 25.38 30.45 12.44 30.50 30.90 0. 90 30.52 30.50 0.56 

Platelet count 373.83 253.50 365.61 647.83 646.50 246.15 836.67 843.00 372.79 

RDW-CV 13.92 16.40 6.91 18.15 17.40 3.70 48.67 19.20 73.18 

PDW 9.63 11.30 4.92 8.45 10.15 4.20 10.38 10.20 0.75 

MPV 7.93 9.15 3.96 7.62 8.95 3.75 9.02 8.95 0.34 

PCT 0.37 0.24 0.39 0. 0.38 0.32 0.76 0.77 0.34 

Neutrophil 16.00 16.50 9.70 12.17 10.00 6.05 22.17 22.50 5.56 

Lymphocytes 53.67 59.500 27.60 70.67 74.50 7.94 61.83 61.50 3.66 

Monocytes 8.67 9.00 5.01 13.00 12.50 3.52 10.50 9.50 5.47 

Eosinophils 1.17 1.00 1.17 2.83 1.5 3.82 1.17 1.00 1.17 

Basophils 4.00 4.00 2.90 2.83 3.00 1.33 3.50 3.50 1.87 

 

Table. 5. Result of BSL, Cholesterol, Ureum, Kreatinin laboratory of sample 
Parameter Diet Standar High Fat Diet High Fat Diet Modification  

 Mean  Median  SD Mean Median SD Mean  Median  SD 

BSL 216.27 236.64 119.02 255.80 248.39 46.46 284.58 265.95 65.04 

Cholesterol 42.85 49.48  2154 67.17  66.81  8.67   68.35   62.61 16.72 

Ureum   41.66 47.62   21.35  22.45 23.67  4.62  21.99  22.94  5.49 

Kreatinin     2.76  3.29     1.35   3.32  3.35  0.11    3.34    3.30  0.09 

 

4. DISCUSSION 

In this study, male Wistar rats were used, using a standard, high-fat diet using goat fat and egg yolk and 

modified with a high-carbohydrate diet. Aiming to modify the diet used is a diet that resembles Asians. 

Male rats continue to be considered the most widely used species in experimental studies to induce obesity 

[1]. Various animal models used were various diets, whether it came from a high-carbohydrate, high-fat 

diet, or modification of the two types of feed. The contribution of mice and rats as an obesity animal model 

is significant in explaining the pathophysiology of obesity [9]. The various research documentations that we 

have collected regarding this obesity model rat, where previously the study made animal models of obesity 
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with metabolic syndrome by giving high carbohydrate high-fat feed for 12 weeks to a group of Wistar type 

rats [8], another study used a high-fat diet by adding sucrose for 90 days. days to obtain mice that were 

obese and produced higher body mass index in animals fed a fat diet supplemented with sucrose and had 

both gonadal and retroperitoneal fat, but no difference in Lee index (Wong SK et al, 2018), in our study 

with three groups of mice fed the diet for nine weeks found a higher average weight in the group of rats 

with a modified high-fat diet than the group of rats fed a standard diet and a high-fat diet, but there was no 

significant difference in the value of Lee's index in the three groups (p>0.05). 

 

A previous study stated that we could use Wistar or Sprague Dawley strains to obtain rat model obesity by 

inducing a high-fat diet, We can use. However, the metabolic effects of high-fat diet induction were more 

pronounced Wistar strain [12]. Another study stated that after four weeks of administration with a high-fat 

diet, hemodynamic parameters in rats with a high-fat diet increased significantly compared to control rats 

[13]. In this study with the obese rat model, apart from paying attention to the length of the diet, the diet 

content was also given, as in another study that provided a high-fat diet for two weeks with a high-fat diet 

consisting of primary feed (73%), cholesterol (1.5%). %), pig fat (10%), egg yolk powder (5%), sucrose 

(10%), and bile salt (0.5%) increased cholesterol, triglyceride levels, and a decrease in HDL compared to 

the usual diet group [3]. Other investigators have shown a distinct effect of a high-fat diet and a cafeteria 

diet on obesity with parameters related to obesity, suggesting that a diet with a CAF diet leads to more 

pronounced adiposity than a high-fat diet in young male rats. Future research should consider the varying 

results of models of obesity-induced by different diets and the development of standardized approaches in 

similar research practices. In this study we conducted by providing three types of diet feed for nine weeks, 

we found an increase in body weight in the three groups of rats. With the Annova test, there was no 

significant difference. Still, there was a significant difference in the increase in body length on standard diet 

feeding with feeding modified high-fat diet in the second week (p<0.05), but there was no significant 

difference in body length gain on the standard diet with a high-fat diet (p>0.05), in the fourth week there 

was a significant difference in the three groups of rat samples with diet standard, high fat and standard diet 

and modified high-fat diet (p<0.05), but there was no significant difference in body length gain on a high-

fat diet and modified high-fat diet (p>0.05). The increase in body length using a fat diet containing 1.2 kg of 

goat meat resulted in a difference with the group of rats given a standard diet. This study showed the 

difference in growth in the sample group with the fat diet compared to the standard diet and the modified fat 

diet using a fat content that contains more goat meat (1.2 kg). 

 

While the abdominal circumference at the fourth week showed a significant difference between the standard 

diet and the modified fat diet (p<0.05), the 6th and 8th weeks of the diet did not find a significant 

difference. (p>0.05) 

 

Another study in adult male Wistar rats showed that feeding a high-fat diet (60% energy) lasted eight weeks 

and resulted in greater intrathoracic fat mass in animals fed a diet rich in SFA (cocoa butter) and intra-

abdominal fat mass. And the larger epididymis. In those given PUFA (safflower seed oil) [15]. Other 

studies have suggested that an increase in dietary fat, an increase in carbohydrates (especially sugar), or a 

reduction in protein can stimulate overconsumption and obesity [5]. So when choosing a high-fat, whole-

ingredient diet, we choose the fat level in the food. Although the term does not have a strict definition, a 

low-fat diet (LFD) has about 10% of calories coming from fat, a high-fat diet (HFD) has about 32-60% of 

calories coming from fat is very high [14]. 

 

5. CONCLUSION 

Giving an excellent standard diet, a high-fat diet, and a modified high-fat diet for nine weeks can result in a 
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continuous increase in body weight by providing significantly different anthropometric examination values 

on body and abdominal length examinations as well as laboratory results that show differences in neutrophil 

values, cholesterol, and urea in the three sample groups. It is still necessary to do further research on this 

obese animal model regarding the content of the diet given and the period of the diet. 
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