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Introduction
Diabetes has been identified as a severe disease that is created 

through autoimmune insulin deficiency [type 1] or insulin resistance 
[type 2]. Hyperglycemia and/or hypoinsulinemia can have serious 
effects on body status [1]. Diabetes is associated with deficiencies 
in carbohydrate, protein and fat metabolism that occurs with an 
absolute or relative lack of insulin [hypoinsulinemia] [2]. Diabetes 
not only influences macromolecule metabolism but also affects the 
serum concentration of liver enzymes and lipids in patients [3-5]. 
Synthetic anti-diabetic drugs can have dangerous side effects such 
as hypoglycemic coma and liver and kidneys disorders. Researchers 
are trying to find efficient and safer antidiabetic drugs to be an 
important area for research [6]. Dietary factors can have a key role 
in the development of various human diseases. Studies have shown 
that diets rich in fruits, herbs and spices decrease risk of diseases. 
Natural phytogenic structures are extensively applied in the 
production of pharmaceuticals substances. The use of biologically 
active plant substances, especially in the European countries, Japan, 
and the USA has been recently interested [7]. 

Essential oils or volatile oils have been defined as aromatic 
liquids extracted by distillation from different plant parts. 
Compounds and aromas of essential oils are categorized into 2 
major groups including terpene hydrocarbons and oxygenated  
compounds. Some oxygenated compounds common and known in  

 
plant essential oils are including phenols such as thymol, eugenol, 
carvacrol, chavicol, etc. Structure of some known phenols is shown 
in Figure 1. Active compounds of essential oils are known to have 
antibacterial, antioxidant, anti-inflammatory activities that can be 
used for treatment of diabetes and infected wounds. In this mini-
review, we describe carvacrol as active compound of essential oils 
and studies conducted on diabetes.  

Figure 1: Chemical structure of some major components 
of essential oils.
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Abstract

Diabetes is known as a severe disease that is associated with faulted carbohydrate, protein, and fat metabolism. Challenging stressful lifestyle 
and inappropriate dietary habits prolong individual to diabetes. Natural compounds such as medicinal plants and their derivations, i.e. extracts, 
essential oils and active compounds are broadly used to prevent and treatment of diabetes. Carvacrol as active compound of essential oils is known 
to have antibacterial, antioxidant, anti-inflammatory activities that can be used for treatment of diabetes and infected wounds. In the mini-review 
article, we will introduce carvacrol and view some previous studies and present recommendations for application of carvacrol in diabetes disease. 
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Carvacrol
Carvacrol is a monoterpenic phenol that is broadly found in 

some essential oils especially in family Labiatae. It was extensively 
found in Origanum, Satureja, Thymbra, Thymus, and Corydothymus 
species [8].  It is known to have some pharmacological properties 
such as anti-inflammatory [9], antioxidant [8], antitumor [10], 
and antimicrobial [11] activity. It is also known to activate the 
peroxisome proliferator-activated receptor and suppresses COX-2 
inflammation [12]. Since diabetes is associated with fatness and 
metabolic syndrome, thus decreased fat may help to improve the 
condition in diabetic patients. It has been reported that carvacrol 
decreases body weight in the high-fat diet -fed mice because it 
prevent adipocyte differentiation in mouse pre-adipocytes [13]. In 
one study, Ezhumalai et al. showed that administration of Carvacrol 
decreased glucose, insulin, glycosylated hemoglobin, aspartate 
aminotransferase, alanine aminotransferase, alkaline phosphatase, 
and gammaglutamyl transpeptidase. Bayramoglu et al. [15] showed 
that administration of carvacrol slightly decreased the serum 
concentration of glucose and cholesterol, alanine aminotransferase, 
aspartate aminotransferase and lactate dehydrogenase in diabetic 
rats.

In other study, Deng et al. [16] reported that administration 
of carvacrol decreased oxidative stress, also prevented the 
tumor necrosis factor-α-induced NF-κB signaling way and also 
decreased caspase-3 activity in diabetic rats. They advised to use 
carvacrol in treatment of diabetes because of antioxidative and 
anti-inflammatory properties. Wounds in diabetes are known 
as big challenge in diabetes. Gunal et al. [17] showed that topical 
administration of carvacrol healed wound through modulating in 
inflammatory system and gene expression. It may speed up wound 
healing in diabetic wounds. 

Conclusion
In sum, carvacrol can improve conditions in patients with 

diabetes due to antioxidant and anti-inflammatory properties. 
It can be used as a natural phytogenic compound in treatment 
of diabetes. It may be also used in treatment of diabetic wounds. 
We recommend carvacrol for treatment of diabetes and diabetic 
wounds.
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