
 Online International Conference on Life Sciences (OICLS-20) 

 December 19-20, 2020 

Conference Book  
ISBN 978-600-98459-6-5 

 

 

1 

 

 

Effects of Nsaids on Memory and Learning: Mini Review  
 

Nima Rabie Nezhad Ganji1*, Sima Rabie Nezhad Ganji2 , Parsa Sirati 

Moghaddam1, Mohammadreza Shabanzadeh3 
1Department of Molecular and Cellular Sciences, Faculty of Advanced Sciences & 

Technology, Islamic Azad University Medical Sciences Branch, Tehran, Iran. 
2Department of Physiology, Faculty of Biological Science, Shahid Beheshti University,  

Tehran, Iran. 
3Department of Molecular Genetics Sciences, Islamic Azad University Tonekabon Branch, 

Tonekabon, Iran. 
 

Abstract 

Previous studies have suggested that non-steroidal anti-inflammatory drugs (NSAIDs) can 

affect memory and learning. The purpose of the present study is to review previous studies 

investigating the effect of nonsteroidal anti-inflammatory drugs (NSAIDs) on memory and 

learning levels. According to some reports, the findings show that NSAIDs improve 

neurological disorders and protect memory, But long-term use of these drugs has secondary 

side effects Therefore, long-term use of these drugs is not appropriate to reduce the 

incidence of Alzheimer's disease, improve memory and neurological disorders. 
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Introduction  
Non-steroidal anti-inflammatory drugs (NSAIDs) are the most commonly used medical drugs. 

These drugs can have cyclooxygenase inhibitory activity (COX-1 and / or COX-2) and have 

three specific properties in the area of inflammation, analgesia and fever This group of drugs at 

high doses has anti-inflammatory effects, NSAIDs are unique because they are not narcotic and 

addictive. Naproxen, acetylsalicylic acid and ibuprofen are among these drugs. [1] 

Cyclooxygenase (COX-1 and / or COX-2) enzymes in cells play a role in the synthesis of key 

biological intermediates, prostaglandins, which are involved in inflammation, and thromboxanes, 

which are involved in blood clotting. [2] Recently, some studies have suggested that nonsteroidal 

anti-inflammatory drugs (NSAIDs) work by inhibiting non-selective cyclooxygenase enzymes, 

which metabolites of the cyclooxygenase pathway play an important role in the learning and 

memory process.[3] 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 is keeping and storing a content for a 

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

time (a few minutes to several years). [4]-[6] 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 
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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. [7] Learning may be carried out in a self-conscious or 

unconscious manner. [8] The results of studies have shown that non-steroidal anti-inflammatory 

drugs (NSAIDs) such as Celecoxib and aspirin have a protective and therapeutic effect on 

depression and schizophrenia. These drugs can serve as new treatment strategies in the nervous 

system. [9] Some studies have also shown that nonsteroidal anti-inflammatory drugs (NSAIDs) 

affect neurodegenerative disorders associated with memory and learning, such as Alzheimer's 

disease. Alzheimer's is a form of dementia characterized by the accumulation of amyloid plaques 

containing the beta-amyloid protein. Investigating the effects of NSAIDs on the inflammatory 

response of amyloid plaques has led to two suggested mechanisms by which they can be 

protected against Alzheimer's disease: A, selective lowering of amyloid beta (Abeta) by a subset 

of NSAIDs. And B, reduce inflammation. So, NSAIDs may protect against Alzheimer's disease. 

[10],[ 11]. 

Studies have shown that nonsteroidal anti-inflammatory drugs affect on memory, as well. In this 

regard, Aspirin as a non-steroidal anti-inflammatory drug with alpha proliferative peroxisome 

(PPARa) receptor stimulates the hippocampus and improves memory. [12] Some findings also 

suggest that aspirin can be used as an anti-inflammatory drug to prevent cancer-related memory 

impairment in patients. [13] And another report suggests that low-dose aspirin may protect 

memory loss in people 75 and older. Only in people who have been taking aspirin for a long 

time. [14] On the other hand, some reports suggest that long-term use of aspirin reduces learning 

and memory in diabetic mice[15]. 

 ibuprofen is a non-steroidal anti-inflammatory drug that relieves the symptoms of arthritis (joint 

inflammation), migraines, as well as fever and analgesia, especially in inflammatory pain. It 

significantly improves memory and passive avoidance learning in the laboratory animals. 

Therefore, the findings have demonstrated the effect of ibuprofen as a neuroprotective and 

memory enhancer against Parkinson's disease. [16] Some reports also suggest that ibuprofen 

increases memory performance in older mice.  In a study it has been shown that aging is 

associated with increased neurological inflammation, synaptic dysfunction, and cognitive deficits 

in rodents. In thi report, ibuprofen inhibited astrocyte activation and restored synaptic flexibility 

and increase memory performance in older mice. This finding support the essential contribution 

of inflammatory responses associated with aging to hippocampal-dependent cognitive function 

and synaptic flexibility, especially during advanced aging. These findings also provide strong 

evidence that suppressing the nerve inflammation can be a promising therapeutic strategy to 

maintain cognition in aging. [17] Also, ibuprofen can reduce inflammation in mice with 

neurotoxicity induced by aluminum chloride. Thus, it suggests that ibuprofen may be a potential 

treatment option for the treatment of neurodegenerative diseases, including AD, to improve 

memory impairment in mice[18]. 
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Studies have also shown that mefenamic acid, a non-steroidal anti-inflammatory drug used to 

relieve pain, can also enhance memory by activating cholinergic neurons[19].  

Some reports suggest that naproxen as a non-steroidal anti-inflammatory drug, high dose 

naproxen use has no positive or negative effect on adult memory. [3] Some studies have also 

shown the risk of dementia (Alzheimer's) in the use of non-steroidal anti-inflammatory drugs. In 

this regard, naproxen use did not improve cognitive memory performance. There is poor 

evidence for the deleterious effect of naproxen. [20] Some reports have shown that Celecoxib 

reduces memory impairment and inflammation by possibly inhibiting COX-2 expression in the 

hippocampus and re-adjusting the BDNF-TrkB signaling pathway in diabetic mice. . [21] 

Celecoxib's systemic administration also prevents behavioral disorders and biochemical changes 

in neurotransmitters in nerve toxicity (sAβ) by selectively inhibiting COX-2. [22] On the other 

hand, some reports have shown that tolmethine, as a non-steroidal anti-inflammatory drug, 

reduces the spatial memory deficit caused by quinolinic acid (QA). . [23] In general, due to the 

significant prevalence of memory disorders, such as Alzheimer's and related disorders in the 

world [24],[25], 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 

learnings and memory [26],[ 27], investigation on the effects of non-steroidal anti-inflammatory 

drugs  on memory and learning may open a new window to research area associated with 

learning and memory. 

Discussion 
The results of the present study provide a review of some of the researchers' claims about the 

effects of NSAIDs on memory and learning. In fact, non-steroidal anti-inflammatory drugs 

(NSAIDs) inhibit cyclooxygenase activity (COX-1 and / or COX-2) and have three important 

properties in reducing inflammation, analgesia and fever. This group of drugs at high doses has 

anti-inflammatory effects. Naproxen, acetylsalicylic acid and ibuprofen are among these drugs. 

[1] In recent years, these drugs have been considered in addition to other anti-inflammatory 

effects. In this regard, the effect of these drugs on the nervous system and memory was 

investigated. Like diclofenac as a non-steroidal anti-inflammatory drug (NSAIDs) that causes the 

treatment of stress-induced memory deficits. [28] It has also been reported that a nonsteroidal 

anti-inflammatory drug such as naproxen can act as a neuroprotector for acute stress. [29] Some 

reports suggest that ibuprofen enhances memory function in older mice. [17] Evidence has also 

been shown that ketoprofen, as a non-steroidal anti-inflammatory drug, prevents surgery-related 

memory deficits through the pain-relieving effects in surgical mice. But this drug has not effect 

on the cognitive function of non-surgical rats that did not experience pain. [30] In contrast, other 

research has shown that taking non-steroidal anti-inflammatory drugs such as naproxen does not 

improve cognitive function. [20] And some studies have shown that over-use of non-steroidal 

anti-inflammatory drugs (NSAIDs) has no effect on cognitive function in chronic migraine 

sufferers. [31] It has also been recently claimed that Alzheimer's disease (AD) is a 

neurodegenerative disorder that is strongly associated with activation of inflammatory pathways. 

Long-term use of non-steroidal anti-inflammatory drugs (NSAIDs) therefore reduces the risk of 

AD. But the secondary side effects produced by these drugs. Limits the prophylactic use of 
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drugs. Therefore, natural herbal products have become a great option for modern treatments. 

Malva parviflora is a plant known for its anti-inflammatory properties[32],[33]. 

  

Conclusion 

Based on the results of previous studies on the effects of non-steroidal anti-inflammatory drugs 

(NSAIDs) such as ibuprofen, ketoprofen, diclofenac and mefenamic acid against naproxen. They 

affect memory and learning and They can improve neurological disorders and protect memory, 

But long-term use of these drugs has secondary side effects. Therefore, long-term use of these 

drugs is not appropriate to reduce the incidence of Alzheimer's disease, improve memory and 

neurological disorders. 
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