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Abstract 

Background and Aim: Studies have shown that Montelukast may affect on memory and learning. 

The aim of this study was to investigate the effects of injection of Montelukast into hippocampus 

on memory level and learning in male rats. 

Methods: In this laboratory-experimental study, 15 male rats were obtained from Neuroscience 

Research Center- Shahid Beheshti University of Medical Sciences, Tehran, Iran. Animals were 

divided to control, sham and Montelukast receiving groups. Memory level and passive avoidance 

learning were measured using Shuttle box. The data were statistically analyzed between groups 

using ANOVA. 

Results: Memory level and passive avoidance learning did not significantly alter in Montelukast 

receiving animals compared with control group.  

Conclusion: Despite some reports, the findings of this study showed that Montelukast had not 

significant positive or negative impact on memory level and passive avoidance learning. 
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Introduction  
Montelukast is a chemical compound with the formula (CINO3 S1 C35H36) and a molecular 

weight (848.884 g / mol) and a leukotriene receptor antagonist that prevents leukotrienes and 

reduces inflammation. It is used to treat long-term asthma, as well as to relieve the symptoms of 

allergic rhinitis (seasonal allergy). [1] Endogenous leukotrienes are inflammatory and play an 

important role in airborne allergic diseases. Montelukast inhibits reactivity by blocking leukotriene 

receptors on immunocytes. [2] Recently, some studies have argued that anti-allergic drugs can 

affect memory and learning. Memory is a mental capability to store, memorize and recall 

information and experiences. The basis of this is the formation of strong and sufficient transient 

communication in the cerebral cortex. In terms of science, memory can be divided into two parts 

of long-term and short-term memory. Short-term memory in situations where keeping and storing 

content for a short time (less from 3 seconds), but long-term memory requires keeping the content 

for a long time (a few minutes to several years). [3]-[5] On the one hand, learning is a function 

with which knowledge, behaviors, abilities, or choices in the existing are understood or 

strengthened and corrected accordingly. The ability to learn is available to humans, creatures and 

plants. Learning is not done instantly, but it builds on the knowledge of the past. Learning may 

come about as a result of classical admission or conditionality (seen in many of the dangers of the 

creatures) or it can be the result of complex tasks. [6] Learning may be carried out in a self-

conscious or unconscious manner. [7] The results of studies have shown that leukotriene and its 

receptors affect memory, learning and balance related neurological disorders such as Parkinson's 
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disease, Huntington's disease, Epilepsy, and Alzheimer's disease. [8]-[10] Studies have shown that 

leukotriene receptor antagonists may affect on memory. In this regard, Zafirlukaste, as a chronic 

asthma therapeutic agent, and blocker of leukotriene receptors, boosts memory and reduces 

inflammation in Alzheimer's rats and is a new target for Alzheimer's treatment. [11] Evidence has 

also shown that montelukast is also a leukotriene receptor antagonist that improves memory 

performance in patients with memory impairment and long-term use may act as a prevention of 

dementia. [12] Some reports also suggest that It is also true that montelukast also affects the level 

of memory and learning. Data show that montelukast does not affect normal mice, but can inhibit 

nerve inflammation in mice exposed to microinfluenza in the hippocampus. Montelukast may offer 

a new strategy for treating or preventing inflammation associated with Alzheimer's disease. [ 13] 

On the other hand, montelukast can improve memory impairment in the mouse. (14) It can also 

restore spatial memory in elderly healthy mice to levels similar to young mice, and can treat and 

improve signs of aging in the brain. [15] 

In general, due to the significant prevalence of memory disorders, such as Alzheimer's and related 

disorders in the world [16],[17], as well as the serious physical and psychological complications 

of memory disorders and the imposition of significant costs for the treatment of disorders 

associated with learning and memory (18,19), and according to the contradictory results of 

previous studies in the arear of present research [20]-[22] , this study investigates the effects of 

Montelukast injection into hippocampus on the memory and learning level in male rats. 

 

Materials and Methods 
In this laboratory-experimental study, 15 male rats were obtained from Neuroscience Research 

Center- Shahid Beheshti University of Medical Sciences, Tehran, Iran. Animals were divided to 

control, sham and Montelukast receiving groups. Memory level and passive avoidance learning 

were measured using Shuttle box. The data were statistically analyzed between groups using 

ANOVA.  

 

Results 
Initial entry of the mouse into the bright room in the acquisition stage (STL.a) and learning stage 

(STL.r), as well as the time spent keeping the mouse in the clear room for 5 minutes (TLC) were 

examined and measured using shuttle box. Memory level and passive avoidance learning did not 

significantly alter in montelukast receiving animals compared with control group (Figure 1). 
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Fig. 1.  Initial entry of the mouse into the bright room in the acquisition stage (STL.a) and learning stage (STL.r), as 

well as the time spent keeping the mouse in the clear room for 5 minutes (TLC) in control, sham and montelukast 

receving (ML) animals.  

 

Discussion 
The the findings of this study showed that Montelukast had not significant impact on memory level 

and passive avoidance learning. Montelukast is a chemical drug and acts as an antagonist to the 

lucrative receptor, which prevents the activity of leukotrienes and reduces inflammation. [1] In 

recent years, this drug has fascinated the researchers in the area of memory and learning because 

of its possible effects on memory and learninf in addition to its anti-inflammatory effects. In this 

regard, the effect of this drug on the nervous system and in particular sleep disorders has been 

studied and research findings have shown that the Montelukast has a beneficial effect on improving 

the nervous system and quality of life in patients. [23] In contrast, another study has shown that 

the use of Montelukast has damaging effects on the functioning of the nervous system. [24] 

Recently, it has been claimed that the use of Montelukast in children can cause mental illness. [25] 

And thus likely to affect memory and learning levels. Also, reports suggest that Montelukast is a 

leukotriene receptor antagonist that has physiological effects on memory and learning, and can 

improve some memory impairment. However, its mechanism of action has not been properly 

recognized, and its effects on memory and learning have not been comprehensively proven. [12] 

A study has found that Montelukast may improve spatial memory in older healthy mice and even 

restore levels similar to spatial memory of young mice and prevent the occurrence of related 

symptoms. [15] On the contrary, some studies have shown that the Montelukast does not have an 

effect on memory and learning. One of these studies, which is consistent with our research results, 

has shown that administration of Montelukast in normal mice does not have a significant effect on 

the level of memory and learning, although it can be effective in preventing Alzheimer's disease. 

[13] Given the limited research on the effects of Montelukast on memory and learning, further 

studies are needed in this regard, especially from the cellular and molecular perspective, to 

accurately reveal the effects of this drug on memory and learning. 
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Conclusion 
The results of this study have shown that injection of Montelukast into hippocampus does not 

affect the memory and learning of healthy and normal mice. Contrary to the belief of some 

researchers who have shown that Montelukast is effective in memory and learning, the findings of 

this study indicate that this drug does not have a significant effect on the level of memory and 

learning at least in healthy and young mice. 
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