
MOL2NET, 2019, 5, ISSN: 2624-5078                                                                                     1 

http://sciforum.net/conference/mol2net-05        

 

 

MDPI    

 

MOL2NET, International Conference Series on Multidisciplinary Sciences 

 Conference on Molecular, Biomedical, and Computational Sciences and 

Engineering, 7th ed. 

Citral, a valuable aid against metabolic inflammation? 

 

Vinícius Peixoto Rodrigues a, Maycon Tavares Emílio-Silva a, Rie Ohara a, Gabriela 

Bueno a, Priscila Romano Raimundo a, Victoria Gabrielle Gomes a, Lúcia Regina 

Machado da Rocha a, Clélia Akiko Hiruma-Lima a. 

 
a Department of Structural and Functional Biology (Physiology), Institute of Biosciences, São Paulo 

State University, Botucatu 18618970, São Paulo, Brazil. 

 

Graphical Abstract  

 

 

Abstract.   

The adipose tissue (AT) is directly involved in the 

initiation and maintenance of the inflammatory 

response responsible for the development of 

several diseases related to obesity. Citral is a 

monoterpene found in plants with anti-

inflammatory and anti-adipogenic potential. The 

aim of this study was to evaluate the curative 

effect of citral on pro-inflammatory mediators 

related to obesity-induced hypercaloric diet 

(HFD) in experimental animals. Obese Male 

C57BL/6J mice received Citral treatments orally 

by gavage (25, 100 and 300 mg/kg) for ten, 17 or 

24 days. an oral glucose tolerance test and an 

insulin tolerance test were performed, and AT 

stores were collected for inflammatory mediators 

quantification. All animals fed with HFD showed 

high fasting basal glycemia when compared to 

control animals. All animals treated with Citral 

(25, 100 and 300 mg/kg) for ten days presented 

high levels of IL-4, IL-5 and IL-17. After 17 days 

of treatment, Citral 100 mg/kg decreased TNF-α, 

IL-6 and IL-1β. In addition, Citral was able to 

increase the concentrations of IL-4 and IL-17. 

Citral was able to decrease blood glucose without 

changing insulin sensitivity. A significant 

decrease in pro-inflammatory and an increase in 

anti-inflammatory cytokines were observed in 

HFD-fed animals, indicating an action of Citral in 

combating metabolic inflammation. 
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Introduction 

Obesity is one of the biggest public health problems in the world, the WHO estimates that more than 

700 million adults will be obese by 2025 [1]. Obesity is characterized by an excessive accumulation of 

fat that can compromise health. Adipose tissue (AT) is directly involved in the initiation and maintenance 

of the inflammatory response triggered by obesity [2]. This metabolic inflammation is responsible for 

the development of diseases such as type 2 diabetes, cardiovascular diseases and non-alcoholic fatty 

liver disease [3]. Finding an adequate treatment for obesity and its consequences has proved to be a great 

challenge. Previous studies have demonstrated the anti-inflammatory and anti-adipogenic potential of 

Citral, a monoterpene found in plants such as lemon grass and ginger. Citral is an excellent candidate as 

a therapeutic agent to combat obesity and metabolic inflammation. The aim of this study was to evaluate 

the curative effect of citral on pro-inflammatory mediators related to obesity-induced hypercaloric diet 

(HFD) in experimental animals. 

Materials and Methods 

Male C57BL/6J mice were subjected to HFD (60% of calories from lipids) for 12 weeks [4] then 

received Citral treatments orally by gavage (25, 100 and 300 mg/kg) for ten, 17 and 24 days. To assess 

the onset of obesity an oral glucose tolerance test [5] and an insulin tolerance test [6] were performed 

before and after treatments. At the end of each treatment period, adipose tissue stores were collected for 

quantification of inflammatory mediators by Luminex multiplex assay according to manufacturer 

instructions (Kit MCYTOMAG-70K; Merck-Millipore) Concomitantly, a group fed with HFD and 

standard diet (SD, 15% of calories from lipids) treated with vehicle (Tween 80 at 1%, 10 mL/kg) were 

used as negative and positive controls, respectively. All animal handling and experimental protocols 

were previously approved by the local ethics committee (protocol nº CEUA 1115). Data are presented 

as mean ± standard error of the mean, one-way ANOVA with Tukey’s post-hoc test and Student’s t test 

were used (p<0.05). 

Results and Discussion 

All animals fed with HFD showed high fasting basal glycemia when compared to control animals. All 

animals treated with Citral (25, 100 and 300 mg/kg) for ten days presented high levels of IL-4 (p<0.05), 

IL-5 (p<0.05) and IL-17 (p<0.01) when compared to SD-fed animals. After 17 days of treatment, Citral 

100 mg/kg decreased TNF-α (p<0.05) and IL-6 (p<0.01) levels in relation to the vehicle group and IL-

1β levels in the Citral group reduced to the level of the SD-fed control group (p>0.05). In addition, Citral 

(100 mg/kg, 17-day treatment) was able to increase the concentrations of IL-4 and IL-17 (p<0.05) when 

compared to animals fed with SD. 

Conclusions 

Citral was able to decrease blood glucose without changing insulin sensitivity. A significant decrease in 

pro-inflammatory mediators and an increase in anti-inflammatory cytokine levels was observed in HFD 

animals, indicating an action of this monoterpene in combating metabolic inflammation. 
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