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Montelukast holds significant promise as a renoprotective agent, especially in early-stage kidney
injuries. Its multifaceted mechanisms—ranging from anti-inflammatory and antioxidant actions

to neutrophil inhibition—underscore its potential utility in clinical settings. Montelukast should
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not be used in patients with a known hypersensitivity to the drug or its components. Caution is
advised for individuals with a history of psychiatric disorders or those who have phenylketonuria
(PKU), as some formulations contain phenylalanine.
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Implication for health policy/practice/research/medical education:
Montelukast as a leukotriene receptor antagonist, with several protective effects against kidney damage caused by chemotherapy.
Montelukast reduces inflammation in renal tissues, which is crucial during chemotherapy-induced nephrotoxicity.

Please cite this paper as: Mojtahedi SY, Ghodsi M, Pourpashang P. Renoprotective efficacy of montelukast; an overview on
recent advancements. ] Nephropharmacol. 2025;14(1):e12759. DOI: 10.34172/npj.2025.12759.

Introduction

Montelukast is a leukotriene receptor antagonist
primarily used in the management of asthma and allergic
conditions. Montelukast works by selectively blocking
the action of leukotriene D4 (LTD4) at the cysteinyl
leukotriene receptor type 1 (CysLT1) (1). This inhibition
reduces inflammation, bronchoconstriction, and mucus
secretion associated with asthma and allergic reactions
(2,3). The drug demonstrates significant efficacy in
reducing asthma symptoms and improving lung function,
particularly when used alongside inhaled corticosteroids
(2,3). This agent is approved by the FDA in 1998 too
(4). Recent studies indicate that montelukast may have
renoprotective properties, particularly in the context
of acute kidney injury and other renal dysfunctions (5).
Following inhibition of cysteinyl leukotrienes, it mitigates
inflammatory responses that can exacerbate kidney
injury (6). This compound also enhances the balance
between oxidants and antioxidants, reducing oxidative
damage to kidney cells. This efficiency is particularly
important given that many chemotherapeutic agents
induce oxidative stress (6,7). Further, this compound
decreases neutrophil infiltration in the kidneys, which is
often a contributor to tissue damage during inflammatory

responses associated with chemotherapy (8). Numerous
studies have demonstrated montelukast protective effects
in animal models of nephrotoxicity (9). For instance, it has
shown montelukast efficacy in preventing kidney damage
induced by chemotherapeutic agents, where montelukast
treatment led to the improved renal function markers and
reduction of histopathological damage (10). Meanwhile,
in human studies, montelukast has been evaluated for
its role in managing renal complications associated with
chemotherapy (9,10). On the other hand, several reports
indicate positive outcomes in terms of improved kidney
function and reduced incidence of nephrotoxicity among
patients receiving chemotherapy (10,11). Recent studies,
had shown that, montelukast has been particularly
noted for its protective effects against drugs like cisplatin
and methotrexate, both of which are known to cause
significant renal impairment (10,12). Accordingly, in the
models of rhabdomyolysis-induced acute renal failure,
montelukast improved glomerular filtration rate and
reduced markers of kidney injury. It modulates cytokine
production and enhances antioxidant capacity, thereby
reducing the severity of kidney injury associated with
muscle breakdown (13). Additionally, there are reports
concerning positive outcomes for montelukast in treating
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conditions like nephrotic syndrome and pyelonephritis
(14,15). In pediatric patients with pyelonephritis,
montelukast led to rapid clinical improvement (14,16).
Notably, administration of this drug, has been associated
with reduced corticosteroid requirements and improved
clinical manifestations in pediatric patients suffering from
renal disease (17). Likewise, montelukast has demonstrated
protective effects in ischemia-reperfusion models, which
are critical in understanding kidney injuries related to
surgical procedures or trauma. This agent preserved renal
structure and function by reducing oxidative stress and
inflammation during reperfusion (18). Furthermore, in
cases of nephrotoxicity due to drugs like diclofenac and
cyclosporine, montelukast has been effective in minimizing
renal damage (19,20). Previous studies shown, initiating
montelukast shortly after chemotherapy exposure can
still provide benefits, though this capability may be less
pronounced than with pretreatment (21,22). Studies have
shown that administering montelukast within a few days
post-exposure can help ameliorate renal biomarkers, but
the outcomes are often not as robust as those seen with
pretreatment strategies. In clinical practice, this timing
consideration underscores the importance of early
intervention when patients are at risk for chemotherapy-
induced nephrotoxicity (23). Oncologists may consider
integrating montelukast into preemptive strategies for
patients receiving high-risk chemotherapeutic agents
(24). This short-review sought to study the most recent
concepts on kidney protective efficacy of montelukast
and its possible renoprotective impact in chronic kidney
disease (CKD).

Search Method

For this review, we searched PubMed, Web of Science,
EBSCO, Scopus, Google Scholar, Directory of Open
Access Journals (DOAJ) and Embase, using different
keywords like; Montelukast, acute kidney injury, chronic
kidney disease and antioxidant efficacy.

Administration of montelukast for kidney protection

Recent investigation indicated that montelukast can lower
serum creatinine and urea levels, indicating improved
kidney function (16). These studies also demonstrated
that pretreatment with montelukast is often more
effective than treatment when kidney injury has occurred
(13). This efficacy suggests that early intervention is
crucial for maximizing its protective effects (25). Age-
related physiological changes can affect drug metabolism
and response (26). Additionally, gender differences in
drug pharmacodynamics may also play a role in how
effectively montelukast works in different populations
(27). Prolonged administration of montelukast has been
associated with greater efficacy in reducing kidney damage
(28). Continuous administration allows for sustained
drug levels in the bloodstream, enhancing its protective
effects against renal injury (16,28). In experimental

models, longer durations of montelukast administration
resulted in better preservation of kidney function and
reduced markers of oxidative stress (28,29). Montelukast
has been shown to decrease levels of malondialdehyde
(MDA), a marker of lipid peroxidation, indicating reduced
oxidative damage in renal tissues (16,26). This effect is
particularly evident in models of nephrotoxicity, where
montelukast administration leads to lower oxidative
stress indices and enhanced antioxidant capacity (29).
Unlike some antioxidants that may deplete tissue stores of
glutathione (GSH), montelukast appears to support and
maintain these stores. Studies indicate that its antioxidant
effect does not significantly consume GSH, allowing for
sustained antioxidant defenses within the kidney (10,16).
Montelukast has been associated with increased activity
of key antioxidant enzymes such as superoxide dismutase
(SOD) and glutathione peroxidase (GPX) (31,32). These
enzymes play vital roles in detoxifying reactive oxygen
species (ROS) and protecting cellular structures from
oxidative damage (31,32). As mentioned, following
inhibiting neutrophil infiltration, montelukast reduces
the inflammatory response and prevents further oxidative
damage to renal tissues, which enhancing overall kidney
protection (16, 28). Montelukast has been shown to
lower the levels of pro-inflammatory cytokines and
mediators such as tumor necrosis factor-alpha (TNF-a)
and monocyte chemoattractant protein-1 (MCP-1) (33).
These mediators are crucial for neutrophil recruitment
to inflamed tissues. By reducing their production,
montelukast decreases the inflammatory response, leading
to less neutrophil infiltration in renal tissues (34,35). Some
studies suggest that montelukast may also influence the
apoptosis of neutrophils, promoting their resolution from
inflamed tissues (36). By modulating apoptotic pathways,
montelukast can help clear activated neutrophils from
the kidneys more effectively, thereby reducing ongoing
inflammation and tissue damage (36,37).

Ameliorative impact of montelukast on chronic kidney
disease

Montelukast shows capability as a therapeutic agent for
CKD duetoitsability to reduce inflammation and oxidative
stress (28). Current studies support its use in early-stage
kidney injuries (16). The gradual progression of CKD
often involves complex pathophysiological changes that
may not respond as readily to montelukast alone (16,38).
Additionally, a recent study involving a large cohort of
veterans indicated that the use of leukotriene inhibitors
like montelukast was linked to a significantly lower risk of
developing end-stage kidney disease (ESKD) compared to
non-users (39). Some studies suggest potential benefits in
reducing proteinuria as well (40).

Conclusion
Montelukast exhibits a diverse ability to protect against
various types of kidney injuries through multiple

2 Journal of Nephropharmacology, Volume 14, Issue 1, 2025

https://jnephropharmacology.com


https://jnephropharmacology.com/

mechanisms,  including  anti-inflammatory ~ and
antioxidant effects. Its effectiveness varies depending on
the specific injury type, with notable benefits observed
in AKI, nephrotoxic conditions, and ischemic injuries.
Further research is needed to optimize its use across
different renal pathologies and understand its long-term
implications in chronic conditions.

Authors’ contribution

Conceptualization: Sayed Yousef Mojtahedi, Sayed
Yousef Mojtahedi.

Data curation: Maryam Ghodsi, Sayed Yousef Mojtahedi.
Investigation: Paniz Pourpashang.

Resources: Maryam Ghodsi.

Supervision: Paniz Pourpashang.

Validation: Paniz Pourpashang, Sayed Yousef Mojtahedi.
Visualization: Paniz Pourpashang.

Writing-original draft: Paniz Pourpashang.
Writing-review and editing: Sayed Yousef Mojtahedi,
Maryam Ghodsi.

Conlflicts of interest
The authors declare that they have no competing interests.

Declaration of generative Al and Al-assisted technologies
in the writing process

During the preparation of this work, the authors utilized
Perplexity to refine grammar points and language style in
writing. Subsequently, the authors thoroughly reviewed
and edited the content as necessary, assuming full
responsibility for the publication’s content.

Ethical issues

Ethical issues (including plagiarism, data fabrication,
double publication) have been completely observed by the
authors.

Funding/Support
None.

References

1. Choi J, Azmat CE. Leukotriene Receptor Antagonists.
[Updated 2023 Jun 4]. Treasure Island (FL): StatPearls
Publishing; 2024 Jan-. Available from: https://www.ncbi.
nlm.nih.gov/books/NBK554445/.

2. Zuo X, Guo X, Gu Y, Zheng H, Zhou Z, Wang X, et al.
Recent Advances in Nanomaterials for Asthma Treatment.
Int ] Mol Sci. 2022 Nov 20;23:14427. doi: 10.3390/
ijms232214427.

3. Sharma S, Hashmi MEF Chakraborty RK. Asthma
Medications. [Updated 2023 Jun 20]. Treasure Island (FL):
StatPearls Publishing; 2024 Jan-. Available from: https://
www.ncbi.nlm.nih.gov/books/NBK554445/.

4.  Zschocke A, Horak F, Eber E, Frischer T, Simma B, Stetzl
W, et al. FDA warning montelukast 03.2020-Statement of
the Austrian working group of pediatric pulmonology and
allergology. Wien Klin Wochenschr. 2022;134:86-88. doi:

10.

11.

12.

13.

14.

15.

16.

17.

Renoprotective efficacy of montelukast

10.1007/s00508-021-01981-1.

Abdel-Raheem IT, Khedr NE. Renoprotective effects of
montelukast, a cysteinyl leukotriene receptor antagonist,
against methotrexate-induced kidney damage in rats.
Naunyn-Schmiedeberg’s Arch Pharmacol. 2014;387:341-
53.

Seetharaman AT, Owens CE, Gangaraju R. Cysteinyl
Leukotriene Receptor Antagonism by Montelukast to Treat
Visual Deficits. ] Ocul Pharmaco Therap. 2024 Oct 2. doi:
10.1089/j0p.2024.0111.

Sood R, Anoopkumar-Dukie S, Rudrawar S, Hall S.
Neuromodulatory Effects of Leukotriene receptor
antagonists: A comprehensive review. Eur J Pharmacol.
2024;978:176755.

Tota M, Lacwik ], Laska J, Sedek ¥, Gomutka K. The role
of eosinophil-derived neurotoxin and vascular endothelial
growth factor in the pathogenesis of eosinophilic asthma.
Cells. 2023;12:1326.

Kokate D, Marathe P. Evaluation of Effect of Montelukast in
the Model of Streptozotocin Induced Diabetic Nephropathy
in Rats. Indian ] Endocrinol Metab. 2024;28:47-54. doi:
10.4103/ijem.ijem_414_22.

Beytur A, Kése E, Sarihan ME, Sapmaz HI, Dogan Z, Cetin
A, et al. Beneficial effects of montelukast against cisplatin-
induced acute renal damage in rats. Ren Fail. 2012;34:343-
9. doi: 10.3109/0886022X.2011.647305.

Coskun AK, Yigiter M, Oral A, Odabasoglu F, Halici Z,
Mentes O, et al. The effects of montelukast on antioxidant
enzymes and proinflammatory cytokines on the heart,
liver, lungs, and kidneys in a rat model of cecal ligation and
puncture-induced sepsis. Sci World J. 2011;11:1341-56.
Abdel-Raheem IT, Khedr NE. Renoprotective effects of
montelukast, a cysteinyl leukotriene receptor antagonist,
against methotrexate-induced kidney damage in rats.
Naunyn Schmiedebergs Arch Pharmacol. 2014;387:341-53.
doi:  10.1007/s00210-013-0949-x.

Helmy MM, El-Gowelli HM. Montelukast abrogates
rhabdomyolysis-induced acute renal failure via rectifying
detrimental changes in antioxidant profile and systemic
cytokinesand apoptoticfactors production. Eur J Pharmacol.
2012;683:294-300. doi: 10.1016/j.ejphar.2012.03.018.
Tugtepe H, Sener G, Cetinel S, Velioglu-Ogiing A, Yegen
BC. Oxidative renal damage in pyelonephritic rats is
ameliorated by montelukast, a selective leukotriene CysLT1
receptor antagonist. Eur ] Pharmacol. 2007 Feb 14;557:69-
75. doi: 10.1016/j.ejphar.2006.11.009.

Zedan MM, El-Refaey A, Zaghloul H, Abdelrahim ME,
Osman A, Zedan MM, et al. Montelukast as an add-on
treatment in steroid dependant nephrotic syndrome,
randomised-controlled trial. J Nephrol. 2016;29:585-92.
doi:  10.1007/s40620-016-0297-2.

Otunctemur A, Ozbek E, Cakir SS, Dursun M, Cekmen M,
Polat EC, et al. Beneficial effects montelukast, cysteinyl-
leukotriene receptor antagonist, on renal damage after
unilateral ureteral obstruction in rats. Int Braz ] Urol.
2015;41:279-87. doi: 10.1590/S1677-5538.1BJU.2015.02.14.
Kittana N, Hattab S, Ziyadeh-Isleem A, Jaradat N, Zaid AN.
Montelukast, current indications and prospective future
applications. Expert Rev Respir Med. 2016;10:943-56. doi:
10.1080/17476348.2016.1207533.

https://jnephropharmacology.com

Journal of Nephropharmacology, Volume 14, Issue 1, 2025 3


https://jnephropharmacology.com
https://www.ncbi.nlm.nih.gov/books/NBK554445/ 
https://www.ncbi.nlm.nih.gov/books/NBK554445/ 
https://www.ncbi.nlm.nih.gov/books/NBK554445/ 
https://www.ncbi.nlm.nih.gov/books/NBK554445/ 

Mojtahedi SY et al

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Sener G, Sehirli O, Velioglu-Ogiing A, Cetinel S, Gedik N,
Caner M, et al. Montelukast protects against renal ischemia/
reperfusion injury in rats. Pharmacol Res. 2006;54:65-71.
doi: 10.1016/j.phrs.2006.02.007.

Sahib HA, Sultan AM, Sahib HH. Protective effect of
montelukast against acute kidney injury in rats induced by
diclofenac. J Pharm Sci Res. 2018;10:2415-2418

Atakan A, Arikan H, Macunluoglu B, Tuglular S, Ulfer G,
Cakalagaoglu E, et al. Renal protective effects of leukotriene
receptor blockers in an experimental model of cyclosporine
nephrotoxicity. Transplant Proc. 2008;40:279-84. doi:
10.1016/j.transproceed.2007.11.026.

Roy U, Chakravarty G, Honer Zu Bentrup K, Mondal D.
Montelukast is a potent and durable inhibitor of multidrug
resistance protein 2-mediated efflux of taxol and saquinavir.
Biol Pharm Bull. 2009;32:2002-9. doi: 10.1248/bpb.32.2002.
Tsai MJ, Chang WA, Tsai PH, Wu CY, Ho YW, Yen MC, et al.
Montelukast induces apoptosis-inducing factor-mediated
cell death of lung cancer cells. Int ] Mol Sci. 201718:1353.
doi: 10.3390/ijms18071353.

Suddek GM. Montelukast ameliorates kidney function and
urinary bladder sensitivity in experimentally induced renal
dysfunction in rats. Fundam Clin Pharmacol. 2013;27:186-
91. doi: 10.1111/j.1472-8206.2011.00996 x.

Clemmons A, Gandhi A, Clarke A, Jimenez S, Le T, Ajebo
G. Premedications for Cancer Therapies: A Primer for
the Hematology/Oncology Provider. ] Adv Pract Oncol.
2021;12:810-832. doi: 10.6004/jadpro.2021.12.8.4.
Aydin A, Sunay MM, Karakan T, Ozcan S, Hascicek AM,
Yardimci 1, et al. The examination of the nephroprotective
effect of montelukast sodium and N-acetylcysteine 1n
renal 1schemia with dimercaptosuccinic acid imaging
in a placebo-controlled rat model. Acta Cir Bras.
2020  Oct  16;35:€202000905.  doi:  10.1590/s0102-
865020200090000005.

Grinde B, Schirmer H, Eggen AE, Aigner L, Engdahl B.
A possible effect of montelukast on neurological aging
examined by the use of register data. Int J Clin Pharm.
2021;43:541-548. doi:  10.1007/s11096-020-01160-8.
Wermuth HR, Badri T, Takov V. Montelukast. [Updated
2023 Mar 22]. Treasure Island (FL): StatPearls Publishing;
2024 Jan-. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK459301/.

Sener G, Sakarcan A, Sehirli O, Eksioglu-Demiralp E,
Sener E, Ercan F et al. Chronic renal failure-induced
multiple-organ injury in rats is alleviated by the selective
CysLT1 receptor antagonist montelukast. Prostaglandins
Other Lipid Mediat. 2007;83:257-67. doi: 10.1016/j.
prostaglandins.2007.01.013.

El-Kashef DH, Zaghloul RA. Ameliorative effect of
montelukast  against
hepatotoxicity: Targeting NLRP3 inflammasome pathway.

carbon tetrachloride-induced

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Life Sci. 2022;304:120707.

Marques CF, Marques MM, Justino GC. The mechanisms
underlying montelukast’s neuropsychiatric effects - new
insights from a combined metabolic and multiomics
approach. Life Sci. 2022;310:121056. doi: 10.1016/j.
1£s.2022.121056.

Placer ZA, Cushman LL, Johnson BC. Estimation of
prod-uct of lipid peroxidation (malonyl dialdehyde) in
biochemical systems. Anal Biochem. 1966; 16:359-64. doi:
10.1016/0003-2697(66)90167-9

Sun J, Zhang X, Broderick M, Fein H. Measurement of
nitric oxide production in biological systems by using
Griess reaction assay. Sensors. 2003;3:276-84. doi:10.3390/
$30800276

Maeba S, Ichiyama T, Ueno Y, Makata H, Matsubara
T, Furukawa S. Effect of montelukast on nuclear factor
kappaB activation and proinflammatory molecules. Ann
Allergy Asthma Immunol. 2005;94:670-4. doi: 10.1016/
S$1081-1206(10)61326-9.

Alnfakh ZA, Al-Mudhafar DH, Al-Nafakh RT, Jasim AE,
Hadi NR. The anti-inflammatory and antioxidant effects
of Montelukast on lung sepsis in adult mice. ] Med Life.
2022;15:819-827. doi: 10.25122/jml-2021-0269.

Ergahin M, Cevik 0O, Akakin D, Sener A, Ozbay L, Yegen
BC, et al. Montelukast inhibits caspase-3 activity and
ameliorates oxidative damage in the spinal cord and urinary
bladder of rats with spinal cord injury. Prostaglandins
Other Lipid Mediat. 2012;99:131-9. doi: 10.1016/j.
prostaglandins.2012.09.002.

Al-Kuraishy HM, Al-Gareeb AI, Almulaiky YQ, Cruz-
Martins N, El-Saber Batiha G. Role of leukotriene pathway
and montelukast in pulmonary and extrapulmonary
manifestations of COVID-19: The enigmatic entity.
Eur J Pharmacol. 2021;904:174196. doi: 10.1016/j.
ejphar.2021.174196.

Marques CE, Msenerarques MM, Justino GC. Leukotrienes
vs. Montelukast-Activity, Metabolism, and Toxicity Hints
for Repurposing. Pharmaceuticals (Basel). 2022;15:1039.
doi: 10.3390/ph15091039.

Lai J, Furgeson S, Bjornstad P, You Z, Tommerdahl KL,
Kendrick J. Leukotriene Antagonist Use is Associated With
Lower Systolic Blood Pressure in Adults. Kidney Int Rep.
2022;8:373-375. doi: 10.1016/j.ekir.2022.11.013.
Kendrick JB, Shrestha P, Sumida K, Thomas F Lu JL,
Furgeson SB, et al. Association of Leukotriene Antagonist
Use with the Incidence of ESKD: FR-OR43. ] Am Soc
Nephrol. 202334:40. doi: 10.1681/ASN.20233411S140b
Abeyagunawardena S, Jayaweera H, Abeyagunawardena
AS. The effect of montelukast sodium on the reduction of
relapse rates in children with steroid dependent nephrotic
syndrome. Arch Nephrol Urol. 2021;4:9-17.

Copyright © 2025 The Author(s); Published by Society of Diabetic Nephropathy Prevention. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Journal of Nephropharmacology, Volume 14, Issue 1, 2025

https://jnephropharmacology.com


https://jnephropharmacology.com/

