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ABSTRACT 

Montelukast is a leukotriene receptor antagonist, recommended to be used in treatment of asthma and seasonal 
allergies. This drug has a wide use as it is prescribed to both pediatric and adult patients. Efficacy of any 
pharmacological treatment is important because drug reaches both pathological target as well as non-target areas in a 
nonselective manner, thus causing desired but also some unwanted effects.  Montelukast has been believed to be safe 
drug due to mild and transient side effects. However recent studies show that montelukast treatment caused psychiatric 
adverse effects in children such as sleep disorder, anxiety, aggressiveness and hyperactivity. In present review we focused 
on the neurobehavioral effect of Montelukast and its neuroprotective potency. It recently emerged role in potential 
treatment of COVID 19 because of antiviral and anti-fibrosis properties are also discussed.  
Keywords: Montelukast, adverse drug reaction, leukotriene receptor antagonists, psychiatric disorders, neuroprotection, 
neurobehavioral, COVID 19. 
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INTRODUCTION 
Montelukast (ML) is an anti-inflammatory drug used mainly for the treatment of asthma. Itis a 
leukotriene receptor antagonist (LTRA) that blocks cysteinyl leukotriene type 1 (CysLT1) receptors 
which are present in human air passage. CysLTs are synthesized by mast cells and basophils via 5-
lipoxygenase metabolism of arachidonic acid. CysLTs promote allergic inflammation by increasing the 
production, adhesion, migration, and survival of inflammatory cells such as eosinophils[1]. 
Montelukast relieves from allergic and asthmatic symptoms by binding to CysLT1 receptors and blocking 
the action of leukotriene D4(one of the leukotrienes) on these receptors. The main function of leukotriene 
is to induce the contraction of smooth muscle which results in bronchoconstriction and vasoconstriction. 
The binding of montelukast to CysLT1 receptors reduces the bronchoconstriction caused by the 
leukotriene and lowers the inflammation[2].It is effective in improving clinical parameters of asthmatic 
inflammation as it possess anti-inflammatory properties[3].Apart from leukotriene receptor antagonists, 
several other classes of medications for treatment of asthma include inhaled corticosteroids, 
anticholinergics, beta agonists, zileuton, and newer class monoclonal antibody immune modulating 
drugs[4]. 
Montelukast is considered to be a safe drug to treat asthma in both children and adult patients, however 
recent studies have shown that it causes adverse effects. Most common side effects are vomiting, 
diarrhea, mild rashes, nausea, fever, and headaches[5]. Adverse events like sleeping disorders and 
psychiatric disorders have also been reported in some studies[6].While in some animal studies it has 
improved cognition and exhibited neuroprotective, renoprotective, hepatoprotective effect against 
certain toxic compounds such as cisplastin, radioactive iodine, cadmium, streptozotocin, 
methotrexate[7,8,9].This review focuses on both protective and adverse effect of montelukast on 
mammalian models specifically in relation to brain and behaviour.  
 
ADVERSE EFFECT OF MONTELUKAST IN HUMANS 
Literature review suggested that Montelukast has shown adverse as well as protective effects on various 
organ system of humans[10-12].During the treatment vomiting, fatigue, nausea and abdominal pain are 
some of the common adverse effects suspected to be caused by montelukast[11]. Apart from these 
increased aminotransferase, alkaline phosphatase levels and bilirubin levels were also observed during 
montelukast treatment. After stopping the treatment with montelukast all the enzyme levels got 
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normalized[10].It is also reported to cause hepatotoxicity in another study[12].A case of adverse effect 
was reported in a 46 year old male, in which montelukast was suspected to cause hepatocellular liver 
injury. The liver test results became normal after suspending montelukast treatment[13]. Cases of severe 
hypertriglyceridemia development were also observed, which were followed by recovery after 
discontinuation of montelukast treatment[14]. 
Another patient gained unusual weight and experienced abdominal pain after 2 months treatment of 
montelukast. Presence of hypercholesterolemia, acute pancreatitis, and severe hypertriglyceridemia was 
observed which disappeared after montelukast discontinuation[15]. A 58 year old patient undergoing 
montelukast treatment started suffering from haematuria, a condition in which there is presence of blood 
in the urine. After montelukast withdrawal the haematuria improved and later renal function also 
returned to normal[16]. 
A case study of a man with moderate asthma who was undergoing montelukast treatment reported 
development of urticaria, an outbreak of pale red bumps on the skin five days after starting montelukast. 
The symptoms disappeared after suspension on montelukast treatment[17].Another case of urticaria was 
reported in a 50 year old woman undergoing montelukast treatment[18]. Severe case of bruising was 
experienced in a 31 year old woman after starting montelukast treatment[19]. A young women receiving 
montelukast treatment developed recurrent lip swelling, shortness of breath and skin rash[20]. 
 
PROTECTIVE EFFECTS OF MONTELUKAST IN MAMMALS 
Many recent studies have shown that montelukast has protective effect on various organs including 
kidney, liver, reproductive organs, pituitary gland, and brain[8,21,22].In a study treatment of montelukast 
has shown to protect kidneys against damage caused by methotrexate, a cytotoxic chemotherapeutic 
agent used in treatment of cancers. Methotrexate treatment caused unbalance in tissue oxidative 
parameters, increased TNF-α levels, and NF-κB expression in renal tissues. Treatment of montelukast 
normalized kidney specific parameters, oxidative stress, and inflammatory mediators otherwise 
unbalanced by methotrexate treatment[8]. A recent study has indicated towards hepatoprotective effect 
of montelukast as its treatment effectively protects the rat liver against damage caused by radioactive 
iodine treatment. Radioactive iodine is used for diagnosing and treatment of hyperthyroidism and thyroid 
cancer. Histopathological examination revealed that treatment with radioactive iodine caused presence of 
inflammatory cells, hyperemia, and capsule thickening in liver tissue. However, treatment of montelukast 
along with radioactive iodine resulted in less inflammation and thickening in liver[21]. 
Certain studies also indicated towards anti-inflammatory and anti-oxidant properties of montelukast 
which protected against oxidative stress caused by various injuries and toxicity[23,24,9]. It has reported 
to reduce oxidative stress and reproductive toxic effects of cisplatin, a well-known chemotherapeutic 
drug used to treat a number of cancers. Cisplastin caused oxidative stress, declined the levels of GSH, CAT, 
GPx, and SOD in rats. Montelukast treatment reversed the effects of cisplatin by an increase in GSH, CAT, 
GPx, and SOD levels. Cisplastin treatment also resulted in histopathological damage and decreased 
testosterone level and sperm motility. All these changes were ameliorated by montelukast treatment and 
thus it was concluded that reproductive toxicity caused by cisplastin may be prevented by ML 
treatment[7]. In one more study antioxidant, histological, immunohistochemical and hormonal effects of 
cadmium and montelukast were evaluated. It was found that montelukast restored diminished hormonal 
level and increased MDA level and depleted oxidative enzymes on pituitary gland of rat exposed to 
cadmium[9].In another study montelukast has shown protective effect against liver damage in jaundice 
rat model reported. It was found that animal group receiving montelukast showed significantly less 
histopathological damage than control group. There was also significant difference between liver 
myeloperoxidase, malondialdehyde, and total sulfhydryl between montelukast and control group 
animals[22]. 
Montelukast is effective in attenuating intestinal ischemia-reperfusion injury. In rats intestinal ischemia 
resulted in increased CysLTR1 expression in intestine, liver and kidney. Expressions of these receptors 
were markedly reduced by montelukast treatment[24].Similarly, in another study montelukast has 
shown protective effect against renal ischemia/reperfusion in rats. Ischemia resulted in decrease in renal 
glutathione and plasma amine oxidase, accompanied with an increase in malondialdehyde level, 
myeloperoxidase activity, lactate dehydrogenase activity, creatinine and blood urea nitrogen. However 
montelukast treatment reversed all these biochemical indices as well as histopathological alterations 
caused by ischemia, and improved microscopic damage and renal function. It protected kidney tissue by 
balancing oxidant–antioxidant status, and regulating the generation of inflammatory mediators[23].In 
another study, montelukast attenuated adverse effects of alendronate, a drug used to treat osteoporosis. 
Alendronate causes oxidative damage in tissues by increasing myeloperoxidase activity and lipid 
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peroxidation, and also decreases glutathione level. Montelukast by its anti-inflammatory effect prevented 
the damage and the changes in biochemical parameters of liver and kidney tissues[25]. 

 
Table 1: Summary of Adverse Effects of Montelukast 

Reference Effect 
observed 
in  

Effect on organ/behavior Dosage and 
duration of 
montelukast 
treatment 

Conclusion 

Incecik, F., et 
al. [12] 

Human 
patient 

Hepatotoxic  5 mg once a day 
for 2 years 

Montelukast has shown to cause 
hepatotoxicity. 

Russmann, 
S., et al. [10] 

Human 
patient 

fatigue, vomiting and with 
elevated aminotransferase, 
alkaline phosphatase levels 
and bilirubin 

10 mg once a 
day for 2 years 

Adverse effect of montelukast in a 
patient were observed characterized 
by fatigue, vomiting and with 
elevated aminotransferase, alkaline 
phosphatase levels and bilirubin.  

Harugeri, A., 
et al. 
2009[13] 

Human 
patient 

hepatocellular liver injury 10 mg once a 
day 

Adverse effect was observed in a 46 
year old, in which montelukast was 
suspected to cause hepatocellular 
liver injury.  

Palodhi, S., et 
al.[14] 

Human 
patient 

hypertriglyceridemia 10 mg once a 
day, for 1 
month 

Cases of severe hypertriglyceridemia 
development were also observed in 
patients, which were followed by 
recovery after discontinuation of 
montelukast treatment 

Das, S., et al. 
[15] 

Human 
patient 

hypercholesterolemia, 
acute pancreatitis, and 
severe 
hypertriglyceridemia 

10 mg once a 
day, for 2 
months 

Patient gained unusual weight and 
abdominal pain after 2 months 
treatment of montelukast. Presence of 
hypercholesterolemia, acute 
pancreatitis, and severe 
hypertriglyceridemia was observed 
which disappeared after montelukast 
discontinuation 

Xie, J., et al. 
[16] 

Human 
patient 

Haematuria  58 year old patient undergoing 
montelukast treatment started 
suffering from haematuria, presence 
of blood in the urine. After 
montelukast withdrawal the 
haematuria improved and later renal 
function also returned to normal 

Minciullo, P., 
et al. [17]  

Human 
patient 

urticaria 10 mg once a 
day, for 5 days 

Patient developed urticaria, an 
outbreak of pale red bumps on the 
skin five days after starting 
montelukast. The symptoms 
disappeared after suspension on 
montelukast treatment 

Herzinger, 
T., et al. [18] 

Human 
patient 

urticaria 10 mg once a 
day, for 3 
months 

case of urticaria was reported in a 50 
year old woman undergoing 
montelukast treatment 

Aypak, C., et 
al. 2013[19] 

Human 
patient 

bruising 10 mg once a 
day, for 1 
month 

case of bruising was experienced in a 
31 year old woman after starting 
montelukast treatment 

Tayeb, M., et 
al. [20] 
 

Human 
patient 

lip swelling, shortness of 
breath and skin rash 

10 mg (single 
dose) 

Women receiving montelukast 
treatment developed recurrent lip 
swelling, shortness of breath and skin 
rash 

Wallerstedt, 
S.M., et .al 
[36] 

Human 
patient 
(children) 

Adverse drug reaction 4mg to 10mg 48 children patients showed 
psychiatric disorders including 
nightmares, unspecified anxiety, 
aggressiveness, sleep disorders, 
insomnia, irritability, hallucination, 
hyperactivity, and personality 
disorder. 

Donmez, Y., 
et .al [37] 

Human 
patient 

No adverse drug reaction 
observed 

 Short-term (4 to 8 weeks) 
montelukast use is safe and did not 
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(children) cause any psychiatric problems in 30 
children 

Cereza, G., et 
al. [40] 

Human 
patient 

Adverse drug reaction 4mg to 10mg 24 cases of patient undergoing 
treatment with montelukast reported 
nightmares, both in adults and 
children 

Byrne, F., et 
al. [38] 

Human 
patient 

Adverse drug reaction 5 mg once a day 
for 2 years and 
6 months 

A 9-year-old boy undergoing 
montelukast therapy for several years 
experienced neuropsychiatric events 
consisting of sleepwalking, sleep 
disturbance, bruxism and anxiety 
worsened by stressful events. 

Anandan, N., 
et al. [41] 

Human 
patient 

Adverse drug reaction 
disappeared after stopping 
montelukast treatment 

10 mg once a 
day for 48 hour 

29-year-old asthmatic woman 
experienced auditory and visual 
hallucinations, which stopped within 
2 days after montelukast withdrawal. 

Alkhuja, S., et 
al. [42] 

Human 
patient 

Adverse drug reaction 
disappeared after stopping 
montelukast treatment 

10 mg once a 
day for 24 hour 

16-year-old female who showed daily 
parasomnias in the form of 
sleepwalking and sleep talking after 
taking montelukast and these 
parasomnias disappeared after 
discontinuing montelukast.  

Callero, A., et 
al.[39] 

Human 
patient 

Adverse drug reaction 
disappeared after stopping 
montelukast treatment 

5 mg once a day 
for 3 weeks 

Four children, aged between 1 and 5 
years, developed sleep disorders  as 
well as behavioural and mood 
disorders while receiving 
montelukast and after montelukast 
withdrawal, all these symptoms 
disappeared. 

Kocyigit, A., 
et al. [43] 

Human 
patient 

Adverse drug reaction 
disappeared after stopping 
montelukast treatment 

 13-year-old patient reported visual 
hallucinations after starting a therapy 
with montelukast, which disappeared 
within 48 h after the cessation of drug 
intake. 

 
TABLE 2: SUMMARY OF PROTECTIVE EFFECTS OF MONTELUKAST 

Reference Effect 
observed 

in 

effect on 
organ/behavior 

Dosage and 
duration of 

montelukast 
treatment 

Conclusion 

Abdel-Raheem, 
I.T., et al. [8] 

Rats  Renoprotective against 
methotrexate treatment 

10 mg/kg for 
10 days 

Montelukast exhibited its 
renoprotective effect by 
normalization of kidney specific 
parameters, oxidative stress, and 
inflammatory mediators unbalanced 
by methotrexate treatment 

Hasan, A., et al. 
[21] 

Rats  hepatoprotective 
against radioactive 
iodine treatment 

10 mg/kg for 
10 days 

Montelukast treatment effectively 
protects the rat liver against damage 
caused by radioactive iodine 
treatment especially on hyperemia 
and capsule thickening. 

Kuru, S., et al. 
[22] 

Rats  protective effect on liver 
damage in obstructive 
jaundice 

10 mg/kg Animal group receiving montelukast 
showed significantly less 
histopathological damage than control 
group. Myeloperoxidase, 
malondialdehyde, and total sulfhydryl 
level of liver also differed between 
montelukast and control group 
animals. 

Beytur, A., et al. 
[7] 

Rats  protective effect on 
cisplatin induced 
reproductive toxicity 

10 mg/kg for 
10 days 

Montelukast eliminates the effects of 
cisplatin on sperm motility, serum 
testosterone level, and on oxidative 
stress by increasing levels of GSH, 
CAT, GPx, and SOD levels.  
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Azeem, E., et al. 
[9] 

Rats  Protective against 
cadmium toxicity on 
pituitary gland 

10 mg/kg Montelukast restored diminished 
hormonal level, increased MDA level 
and depleted oxidative enzymes on 
pituitary gland of rat exposed to 
cadmium. 

Mansour, R.M., 
et al. [27] 

Rats  Neuroprotective effect 
in rotenone-induced 
Parkinson's disease 
model 

10 mg/kg  Montelukast significantly attenuated 
motor impairment, decreased 
elevated oxidative stress mediators, 
declined p53 expression and 
improved the histopathological 
changes caused by rotenone. 

Wu, S., et al. 
[24] 

Rats  Montelukast attenuates 
intestinal ischemia-
reperfusion injury 

2 and 20 mg/kg 
(single dose) 

Montelukast reduces the expressions 
of CysLTR1 receptors which were 
otherwise increased due to ischemia 
in intestine, liver and kidney. 

Yu, G., et al. [32] Mice Neuroprotective effect 
on cerebral ischemia in 
mice 

0.1 and 1.0 
mg/kg (single 
dose) 

Intraperitoneal injection of 
montelukast significantly attenuated 
all the ischemic insults 

Sener, G., et al. 
[23] 

Rats renal protective effect 
against ischemia/ 
reperfusion 

10 mg/kg 
(single dose) 

Montelukast treatment reversed all 
the biochemical indices as well as 
histopathological alterations induced 
by ischemia, and improved 
microscopic damage and renal 
function. It protects kidney tissue by 
balancing oxidant–antioxidant status, 
and regulating the generation of 
inflammatory mediators 

Sener, G., et al. 
[25] 

Rats  Protective effect against 
adverse effects of 
Alendronate 

10 mg/kg for 4 
days 

Montelukast prevented the damage as 
well as the changes in biochemical 
parameters in liver and kidney tissues 
studied, by its anti-inflammatory 
effect. 
 

Marschallinger, 
J., et al. [33] 

Rats  Montelukast improves 
cognition in old rats 

10 mg/kg for 
42 days 

It was found that montelukast reduces 
neuroinflammation and increases 
hippocampal neurogenesis through 
inhibition of the GPR17 receptor. It 
also restores learning and improve 
cognition in old rats.  

Marschallinger, 
J., et al. [28] 

Rats  Montelukast restores 
memory in animal 
model of dementia 

10 mg/kg for 
42 days 

It was found that montelukast reduces 
alpha-synuclein load and restores 
memory in an animal model of 
dementia with lewy bodies.  

Kumar, A., et al. 
[26] 

Rats  Neuroprotective effect 
of montelukast along 
with rofecoxib and 
caffeic acid against 
kainic acid induced 
cognitive dysfunction 

0.5 and 1 
mg/kg for 14 
days 

Animal groups receiving treatment 
with montelukast, rofecoxib and 
caffeic acid showed improvement in 
memory performance, oxidative stress 
parameters and mitochondrial 
function as compared to that of 
control animals.  

Zhang, C., et 
al.[34] 
 

Mice  Protective effect on 
streptozotocin induced 
memory deficits 

1 or 2 mg/kg 
for 3 weeks 

Oral treatment of montelukast for 3 
weeks remarkably attenuated 
learning and memory impairments 
induced by streptozotocin.  

Abdelzaher, L., 
et al. [35] 

Mice  Montelukast alleviates 
autistic behavior 
induced by thimerosal 
treatment 

10 mg/kg for 3 
weeks 

Intraperitonial montelukast 
administration ameliorated 
thimerosal induced social deficit and 
inflammation. 

 
Neuroprotective role of montelukast: 
Montelukast has shown neuroprotective activity in various animal studies[26-28]. It is a leukotriene 
receptor antagonist which binds to the CysLT1 and CysLT2 receptors, which are expressed in different 
brain regions namely hypothalamus, thalamus, putamen, pituitary, and medulla[29]. Increased levels of 
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leukotrienes in brain contribute to acute and chronic lesions[30]and in aged brain it may mediate 
neuroinflammatory responses including microglia activation[31]. 
Neuroprotective effect of montelukast was elucidated in a study on rotenone-induced Parkinson's disease 
rat model. Rotenone, a broad-spectrum insecticide treatment caused reduction in motor functioning and 
elevated oxidative stress markers. However, treatment with montelukast attenuated motor impairment, 
decreased the rise in oxidative stress mediators, declined p53 expression and showed improvement in 
the histopathological changes incited by rotenone[27]. 
In another study dose and time dependent neuroprotective effect of montelukast on cerebral ischemia in 
mice was observed. Intraperitoneal injection of montelukast one hour before the cerebral ischemia 
attenuated all the ischemic insults. However, post-treatment of montelukast (1 hour after cerebral 
ischemia) had no significant effect. Thus, these findings indicate toward therapeutic potential of 
montelukast in the treatment of cerebral ischemia at earlier phases[32]. 
In a study conducted on young (4 months) and old (20 months) rats it was found that montelukast 
reduces neuroinflammation and increases hippocampal neurogenesis through inhibition of the GPR17 
receptor. It also restores learning and improves cognition in old rats. But no effect on cognition of young 
rat and on general behavior of both young and old rat was observed. This works findings concluded that 
montelukast might be a safe drug to restore cognitive functions in old individuals and for the treatment of 
dementias[33]. 
In a different study on a mice model of dementia with lewy bodies, it was found that treatment of 
montelukast reduces alpha-synuclein load and restores memory in mice. It was observed that cognitively 
deficient transgenic mice (expressing human wild-type alpha-synuclein) receiving 6-week treatment with 
montelukast showed increased tendency for learning compared to the control groups. Montelukast 
treatment caused modulation of beclin-1 expression which is a marker for autophagy, and in a reduction 
in the human alpha-synulcein load in the transgenic mice. This work suggests that montelukast by 
reducing the protein aggregation might be helpful in treating neurodegenerative diseases and 
dementia[28].  
Neuroprotective effect of montelukast treatment along with rofecoxib and caffeic acid was evaluated 
against kainic acid. Kainic acid is a potent neuroexcitatory amino acid agonist, whose treatment induced 
cognitive dysfunction in rats. Significant improvement in memory performance, oxidative stress 
parameters and mitochondrial function was observed in animals receiving treatment with montelukast, 
rofecoxib and caffeic acid as compared to that of control animals[26]. 
Beneficial effect of montelukast on streptozotocin induced memory deficits in mice was also investigated. 
Streptozotocin is a toxic agent to beta cells of the pancreas in mammals. Intra-hippocampal microinfusion 
of streptozotocin caused learning and memory impairments, caused neuroinflammatory and apoptotic 
responses in hippocampus and up-regulated protein and mRNA of CysLT1R in hippocampus. Oral 
treatment of montelukast attenuated harmful effects induced by streptozotocin. Results of this study 
suggest that montelukast improves memory impairment and inhibits neuroinflammation and apoptosis 
in mice exposed and thus montelukast may provide a novel strategy for treating or preventing 
Alzheimer’s disease[34]. 
In a recent study it was observed that montelukast is also useful in alleviating autistic behavior induced 
by thimerosal treatment in mice. Treatment of thimerosal, a mercury-containing organic compound 
impaired social activity and growth development in mice. However intraperitoneal montelukast 
administration ameliorated thimerosal induced social deficit. It also suppressed thimerosal induced 
toxicity and inflammation[35]. 
Behavioral effects of montelukast: 
Number of human studies has reported behavioral changes during treatment with montelukast. In a study 
conducted on children receiving montelukast treatment, behavioural changes related to psychiatric 
disorders like nightmares, unspecified anxiety, aggressiveness, sleep disorders, insomnia, irritability, 
hallucination, hyperactivity and personality disorder were observed. In 80% of these reported cases, the 
duration from exposure to experiencing of adverse drug reaction was less than 1 week[36]. However, in a 
different study conducted on 30 children it was found that short-term (4 to 8 weeks) montelukast use is 
safe and do not cause any psychiatric problems in children[37].According to another data collected in 
Sweden during 1998-2007, it was indicated that out of 48 psychiatric adverse drug reaction induced due 
to montelukast, the most common were nightmares and hallucinations. 
Apart from previously described psychiatric problems several cases of other adverse drug reactions have 
been reported like sleep disturbances and nightmares[38-40].Twenty four patient including adults and 
children, undergoing montelukast treatment reported nightmares[40].A 9-year-old boy undergoing 
montelukast therapy for several years experienced neuropsychiatric events consisting of sleepwalking, 
sleep disturbance, bruxism and anxiety worsened by stressful events[38]. 
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Several cases have been reported in which adverse psychiatric effects disappeared after stopping 
montelukast treatment[41-43].An adult asthmatic woman reported auditory and visual hallucinations, 
which stopped within 2 days after montelukast withdrawal[41]. In another case, a child patient 
experienced visual hallucinations after starting a therapy with montelukast, which disappeared within 48 
h after the cessation of drug intake[43].A female child showed daily parasomnias in the form of 
sleepwalking and sleep talking after taking montelukast and these parasomnias disappeared after 
discontinuing montelukast[25]. In another case it was observed that four children, aged between 1 and 5 
years, developed sleep disorders (i.e. insomnia, somnolence and night terrors) as well as behavioural and 
mood disorders while receiving montelukast and after montelukast withdrawal, all these symptoms 
disappeared[39]. 
In previously discussed articles, both adults and children seem to develop psychiatric symptoms such as 
hallucinations, sleep walking, nightmares, anxiety, depression, aggression and headaches after the intake 
of the medication and symptoms becomes less after discontinuation of the therapy with montelukast. 
Montelukast as a potential treatment of COVID 19: 
Apart from previously discussed protective effects of montelukast, it has now emerged as a potential 
treatment of COVID 19. Studies have suggested that montelukast has improved COVID 19 prognosis as it 
possesses antiviral, anti-fibrosis properties and is protective against neuropsychiatric disorders[44-47]. 
Montelukast has shown antiviral properties against certain viral disease. It was found that montelukast 
inhibited Influenzae A virus gene expression by PERK phosphorylation. However, it did not alter viral 
RNA synthesis in vitro or viral RNA accumulation in vivo[44].In a study role of montelukast was 
investigated against hepatitis C virus. This study concluded that treatment of montelukast decreased the 
level of RNAs expressed by inhibiting viral replication[48]. In another study beneficiary action of 
montelukast against Zika virus was also reported. Montelukast treatment has been beneficial as it 
possesses antiviral properties and can antagonize cytokine storm[45]. 
In a study conducted on mice it was found that montelukast is also protective against respiratory 
syncytial virus. Viral infection induced cysLT release, which was decreased by montelukast treatment and 
it also attenuated viral induced inflammation and IFN-γ production in infected adult and neonate 
mice[49]. 
Many COVID 19 patients have been reported to experience central nervous system disorders involving 
headache, stroke, seizures and anosmia[47].On the other hand montelukast has shown neuroprotective 
effects in many animal studies. It been reported to improve recovery after brain ischemia, enhancing 
recruitment and maturation of oligodendrocyte precursor cells[50]. Additionally six week treatment of 
montelukast reduced neuroinflammation and elevated hippocampal neurogenesis through inhibition of 
the GPR17 receptor in younger and older rats with potential benefits for the prevention of manifestations 
such as delirium[33]. 
COVID-19 is also associated with increased risk of cytokine storm i.e., generation of both pro-
inflammatory and anti-inflammatory cytokines by the innate immune system[51].Montelukast treatment 
causes decrease frequency and intensity of cytokine reactions[52]. Also, clinically, montelukast is used to 
reduce drug-related cytokine reactions induced by rituximab[52]and daratumumab[53]. 
COVID-19 may also result in pulmonary firbrosis or scar formation in lungs[54]. Montelukast is also 
known to possess anti fibrosis properties as it regulates the extracellular remodeling matrix and inhibits 
the formation of fibrosis. In a study protective effect of montelukast was investigated in bleomycin-
induced pulmonary fibrosis[55]. In another study it was found that montelukast treatment attenuates 
bleomycin-induced inflammatory and oxidative lung injury and prevents lung fibrotic response[56]. 
As montelukast possess anti-inflammatory effects, suppress oxidative stress and reduce affect cytokine 
production, so it has been hypothesized that its treatment may limit progression of the disease on COVID-
19 infection[46]. 
 
CONCLUSION 
In this review we highlighted that apart from being a commonly used drug for asthma treatment, 
montelukast also has neuroprotective potency. This review also focuses on therapeutic effectiveness of 
montelukast in COVID 19 treatment. 
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