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Anxiety is an emotion expressed by the human body in response 
to the different stressors in daily life. It can affect a person 
mentally and physically. People with anxiety disorders usually 
have recurrent masterful thoughts, feelings of tension and 
may experience some physical symptoms such as sweating, 
trembling, dizziness, or a rapid heartbeat1. 
  
Anxiety could be due to genetic and environmental factors. The 
autonomic hyperactivity of the hypothalamic-pituitary-adrenal 
axis has been found to play a major role in the pathogenesis 
of anxiety. Obsessive-Compulsive Disorder, generalized anxiety 
disorder, separation anxiety, social anxiety disorder and panic 
disorder are types of anxiety disorders. People often have 
more than one anxiety disorder2. Major depressive disorder, 
personality disorder, and substance use disorder may lead to 
anxiety3. Hyperthyroidism, heart disease, caffeine, alcohol 
or cannabis use and withdrawal from certain drugs mimic the 
symptoms of anxiety.  

Treatment of anxiety may include lifestyle changes, counseling, 
and medications, such as antidepressants, benzodiazepines, or 
beta-blockers4. Moreover, new drugs are being investigated for 
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Objective: To evaluate menthol in the reduction of symptoms of anxiety in mice.

Design: An Experimental Animal Study.

Setting: Animal House, College of Medicine and Medical Sciences, Arabian Gulf University.

Method: Male BALB/c mice (8 weeks old, 15-20g), underwent different stressors to exhibit anxiety-
like behaviors in two different periods (7 days to induce acute and 30 days for chronic stress). Six 
groups of animals (control, control+menthol, acute stress, chronic stress, acute stress+menthol, 
chronic stress+menthol) were tested in the elevated plus-maze and forced swimming test as well as 
in behavioral spectrometer. The cortisol level in the animals of all the groups was tested. Menthol 
as crystals dissolved in water and administered by oral gavage technique 30 minutes before test.

Result: Administration of menthol decreased the level of cortisol in the blood and showed less 
anxiety behavior by spending more time in the open arms of the elevated plus-maze and reduced 
the immobility time in the forced swimming test.

Conclusion: Administration of menthol decreased the level of cortisol in the blood and showed less 
anxiety behavior. In behavioral spectrometry tests, mice treated with menthol showed an increase 
in grooming behavior (still, paw, nose, and hand) and a notable decrease in locomotor behavior 
(walk, trot, run). 
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the ability to alleviate symptoms of anxiety, such as Vortioxetine 
which is a serotonin transporter (SERT) inhibitor. Another drug 
is Guanfacine which is a noradrenergic alpha-2 receptor agonist 
that leads to a reduction in the aberrant noradrenergic signaling5. 

Menthol is used to treat minor conditions such as sore throat and 
muscle aches due to its local anesthetic effect6. Menthol has been 
found to reduce neuronal excitation by specifically enhancing 
GABAAR-mediated inhibition. A study found that menthol also 
can inhibit in vivo hyperactivity7.

A study showed increased nicotine intake in the male group 
when given menthol. Whereas in the female mice group, 
menthol did not influence nicotine intake8. However, menthol 
had an influence on the psychostimulation in adult male mice 
exhibited as decrease in locomotion despite increase in nicotine 
intake9. In another study, menthol smokers have greater up-
regulation of nicotinic acetylcholine receptor (nAChRs) than 
non-menthol smokers10. Another study showed kappa-opioid 
receptors disruption produces anti-stress effects and under 
some conditions can prevent the development of stress-induced 
adaptations11. 


