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WHO, World Health Organization; ATPIII, Adult Treatment Panel; IDF, International Diabetes Federation;

AHA/NHLBI, American Heart Association/National Heart, Lung and Blood Institute
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iii-Glucose Transporter (GLUT) 5
iv-Apical Membrane
v-Entrocytes

vi-Fructokinase

vii-Glucose Transporter (GLUT) 2
viii-Basolateral Membrane
ix-Aldolase B

x-Triokinase
xi-Dihydroxyacetone Phosphate
xii-Glyceraldehyde
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i-Gluconeogenesis
ii-lipogenesis
iii-Pyruvate

iv-Lactate
v-Acetyl-CoA
vi-Glycerol 3-phosphate
vii-Added Sugar
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Abstract

Metabolic syndrome refers to a cluster of risk factors for cardiovascular disease and type 2
diabetes, including hypertension, dyslipidemia, increased levels of fasting glucose, and obesity,
conditions that often occur together. One common method for inducing metabolic syndrome in
rats is diet manipulation, mimicking unhealthy dietary patterns in humans. This review aimed to
provide a practical guide for creating a rat model of metabolic syndrome by administrating a high-
carbohydrate diet. Metabolic syndrome induction by administrating a high-carbohydrate diet is a
simple, common, rapid, practical, and cheap method that does not require advanced equipment. In
rat models of metabolic syndrome created by the administration of high-carbohydrate diets,
parameters such as the type of carbohydrate used (fructose or sucrose), the dose and duration of
sugar administration (5 to 48 weeks), the administration route (drinking water or solid food), and
model verification parameters (obesity, dyslipidemia, hypertension, insulin resistance, and
hyperglycemia) should be taken into consideration. According to the practical guide developed in
this study, administering 20-30% sucrose in the drinking water of rats for 10-15 weeks can reliably
create a metabolic syndrome model confirmed by elevated fasting serum levels of triglycerides,
insulin, and glucose, as well as insulin resistance. If the administration of 20-30% sucrose in
drinking water continues for at least 25 weeks (up to 40 weeks), a rat model of metabolic syndrome
will be created presenting with obesity and hypertension. It is noteworthy that the confirmation of
model creation requires comparison with both basic conditions and control rats.

Keywords: Metabolic syndrome, Rat, High carbohydrate diet, Insulin resistance
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