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Abstract: Antimicrobial resistance has become a global public health 

concern, rendering traditional antibiotics ineffective against a wide 

range of infectious infections. As a result, there is an urgent need for 

alternate therapeutic approaches to address multi-drug-resistant 

diseases. One viable approach is to use antimicrobial peptides (AMPs), 

which are naturally occurring tiny proteins with broad-spectrum 

antimicrobial properties. This review article investigates the potential 

of AMPs as a new class of antibiotics to address the difficulties posed 

by multidrug-resistant microorganisms. An overview of the causes and 

consequences of antibiotic resistance is given at the outset of the 

article. It then explores the various modes of action that AMPs use, 

such as microbial membrane rupture, intracellular process 

interference, and host immune response modulation. The review 

highlights the many types of AMPs and highlights their particular 

antimicrobial properties against a variety of pathogens, including 

bacteria, fungi, and viruses. The paper also covers the mechanism of 

action of AMPs for therapeutic application. Ultimately, the review 

sheds light on the difficulties and potential outcomes associated with 

creating AMPs as potent medicines, including concerns about cost, 

scalability, and regulatory approval. Overall, this review paper 

underlines the enormous potential of AMPs in combating multi-drug 

resistant diseases, as well as the critical need for additional study and 

development of these promising antimicrobial medicines. 
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Introduction 

            Antimicrobial peptides (AMPs) represent a promising approach in combating 

multidrug-resistant bacteria, which offers a multifaceted approach to address the challenges 

posed by resistant microbial strains. [SP Selvaraj et al·2023].  The emergence of multi-drug 

resistance in microorganisms poses a significant global health threat, challenging our ability to 

combat infectious diseases effectively. This phenomenon occurs when microorganisms, such 

as bacteria, viruses, or fungi, develop the capability to withstand the effects of multiple drugs 

that were initially effective in treating infections One of the primary contributors to this 

resistance is the overuse and misuse of antimicrobial drugs in various sectors, including 

healthcare, agriculture, and veterinary medicine.  [X Li et al· 2022]. 

 The selective pressure exerted by the frequent and improper use of these drugs accelerates the 

evolution of resistant strains, allowing them to survive and proliferate. The adaptability of 

microorganisms is a key factor in developing multi-drug resistance. Through genetic mutations 

and the exchange of genetic material among themselves, microorganisms can acquire 

resistance mechanisms, rendering previously effective drugs obsolete. [AB Hafeez et 

al· 2021].This adaptability is further exacerbated by factors like incomplete treatment courses, 

patient non-compliance, and inadequate infection control practices, which create environments 

conducive to the survival and propagation of resistant strains. The movement of people, 

animals, and goods across borders facilitates the spread of these resistant microorganisms 

globally, making it a complex and interconnected challenge  [X Li et al· 2022]. 

Anti-Microbial Peptides  

In the intricate world of the immune system, antimicrobial peptides (AMPs) stand as 

microscopic guardians, playing a crucial role in the body's innate defense against a myriad of 

microbial invaders. [Y Huan et al· 2020]. These peptides often hailed as nature's antibiotics, 

possess a diverse array of properties that equip them to combat bacteria, viruses, fungi, and 

even parasites. Antimicrobial peptides constitute a diverse arsenal within the body's immune 

toolkit. Originating from various sources, including skin secretions of amphibians, the saliva 

of mammals, and the granules of immune cells, these peptides exhibit remarkable versatility. 

[Natalia Molchanova et al.,2017]. Their ability to tackle a broad spectrum of pathogens makes 

them an integral component of the first line of defense, providing immediate and nonspecific 

protection against invading microorganisms. One of the hallmark features of AMPs is their 

capacity to target and disrupt microbial cell membranes. Picture these peptides as molecular 
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sentinels with a preference for the outer membranes of bacteria, viruses, and fungi [Y Huan et 

al· 2020]. 

 Once they encounter their microbial targets, AMPs insert themselves into the 

membranes, creating pores or causing membrane destabilization. [AA Bahar et al· 2013].  This 

disruptive action compromises the integrity of the pathogen's outer defenses, leading to cell 

death and the neutralization of the threat. Unlike traditional antibiotics that often target specific 

types of bacteria, antimicrobial peptides are known for their broad-spectrum activity. [QY 

Zhang et al· 2021].This characteristic is particularly advantageous in the context of emerging 

drug-resistant pathogens. While bacteria may develop resistance to conventional antibiotics, 

AMPs, with their multifaceted modes of action, pose a formidable challenge for pathogens to 

overcome. This versatility makes them promising candidates in the ongoing battle against the 

evolving landscape of microbial resistance. .[Zhang C, et al.,2022]. 

The role of AMPs extends beyond their direct antimicrobial activities. These peptides 

participate in modulating immune responses, influencing inflammation, and contributing to 

wound healing processes. [YJ Gordon et al· 2005].  Some AMPs exhibit immunomodulatory 

functions, enhancing the overall effectiveness of the immune system. Additionally, AMPs are 

implicated in promoting tissue repair, showcasing their multifunctional roles in maintaining 

overall health. [Natalia Molchanova et al.,2017]. 

 

Antimicrobial Peptides (AMPs) in the Context of Multi-Drug Resistance (MDR): 

In the perpetual struggle against the rising tide of drug resistance, conventional 

antibiotics face formidable challenges. The emergence of Multi-Drug Resistance (MDR) poses 

a significant threat to our ability to combat infectious diseases effectively. [N Chen et al· 2023]. 

Conventional drugs often encounter microbial adversaries that, over time, develop the ability 

to evade their mechanisms of action. This scenario necessitates a paradigm shift in our 

approach to antimicrobial therapies. [M Rima et al· 2021].Herein lies the promise of AMPs. 

Unlike traditional antibiotics that typically target specific pathways, AMPs boast a versatility 

that is the hallmark of their effectiveness in the MDR context. These peptides exhibit a 

multifaceted array of mechanisms, ranging from membrane disruption to interference with 

intracellular processes. [HX Luong et al· 2020]. This diversity presents a formidable challenge 

for microorganisms attempting to develop resistance. Furthermore, the broad-spectrum activity 

of AMPs extends their reach across various pathogens, including those that have evolved 
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resistance to conventional treatments. [QY Zhang et al· 2021]. As research progresses, the 

exploration of AMPs as a promising alternative in the MDR context not only addresses 

immediate challenges but also holds the potential to reshape the future of antimicrobial 

therapeutics.  [A Moretta et al· 2021].  

Conclusion 

In conclusion, the investigation into antimicrobial peptides as a strategy to combat 

multi-drug resistant infections offers a promising avenue in the fight against antimicrobial 

resistance. Through extensive research and experimentation, the efficacy of these peptides in 

inhibiting the growth of resistant pathogens has been demonstrated. Their ability to target a 

wide range of microbes, coupled with their relatively low propensity for resistance 

development, highlights their potential as valuable therapeutic agents. As we continue to 

unravel the mechanisms of action and optimize the use of antimicrobial peptides, they present 

a viable solution to the pressing global challenge of antimicrobial resistance. By harnessing the 

power of these natural molecules, we may forge a path towards more effective and sustainable 

approaches to managing infectious diseases in the future. 

Reference 

1. Selvaraj SP, Chen JY (2023) Conjugation of antimicrobial peptides to enhance therapeutic efficacy. Eur 

J Med Chem 259:115680. https://doi.org/10.1016/j.ejmech.2023.115680  

2. Li, Xin, Siyao Zuo, Bin Wang, Kaiyu Zhang, and Yang Wang. 2022. "Antimicrobial Mechanisms and 
Clinical Application Prospects of Antimicrobial Peptides" Molecules 27, no. 9: 2675. 

https://doi.org/10.3390/molecules27092675 

3. Bin Hafeez, Ahmer, Xukai Jiang, Phillip J. Bergen, and Yan Zhu. 2021. "Antimicrobial Peptides: An 
Update on Classifications and Databases" International Journal of Molecular Sciences 22, no. 21: 
11691. https://doi.org/10.3390/ijms222111691  

4. Muteeb G, Rehman MT, Shahwan M, Aatif M. Origin of Antibiotics and Antibiotic Resistance, and Their 
Impacts on Drug Development: A Narrative Review. Pharmaceuticals (Basel). 2023 Nov 

15;16(11):1615. doi: 10.3390/ph16111615  
5. Antimicrobial Peptides: Classification, Design, Application and Research Progress in Multiple Fields 

,Huan Y, Kong Q, Mou H, Yi H. Antimicrobial Peptides: Classification, Design, Application and 
Research Progress in Multiple Fields. Front Microbiol. 2020  
Oct 16;11:582779. doi: 10.3389/fmicb.2020.582779. PMID: 33178164; PMCID: PMC7596191.  

6. Advances in Development of Antimicrobial Peptidomimetics as Potential Drgs    Molchanova N, Hansen 

PR, Franzyk H. Advances in Development of Antimicrobial Peptidomimetics as Potential Drugs. 
Molecules. 2017 Aug 29;22(9):1430. doi: 10.3390/molecules22091430. PMID: 28850098; PMCID: 
PMC6151827. 

7. .Antimicrobial Peptides: Classification, Design, Application and Research Progress in Multiple Fields   
, Huan Y, Kong Q, Mou H, Yi H. Antimicrobial Peptides: Classification, Design, Application and 
Research Progress in Multiple Fields. Front Microbiol. 2020 Oct 16;11:582779. doi: 

10.3389/fmicb.2020.582779. PMID: 33178164; PMCID: PMC7596191. 
8. Antimicrobial peptides   Bahar AA, Ren D. Antimicrobial peptides. Pharmaceuticals (Basel). 2013 Nov 

28;6(12):1543-75. doi: 10.3390/ph6121543. PMID: 24287494; PMCID: PMC3873676. 

https://doi.org/10.1016/j.ejmech.2023.115680
https://doi.org/10.3390/molecules27092675
https://doi.org/10.3390/ijms222111691


Saranya.N. et al.,/IJNS. Vol.1.(2): 2024,PP:12-19                                                      ISSN: 2584-2846 

 

Page 18 of 6 

 

9. Antimicrobial peptides: mechanism of action, activity and clinical potential  ,Zhang, QY., Yan, ZB., 
Meng, YM. et al. Antimicrobial peptides: mechanism of action, activity and clinical potential. Military 
Med Res 8, 48 (2021). https://doi.org/10.1186/s40779-021-00343-2 

10. Antimicrobial Peptides: From Design to Clinical Application by  Chunye Zhang  and Ming Yang , 

Antibiotics 2022, 11(3), 349; https://doi.org/10.3390/antibiotics11030349  
11. .human Cathelicidin (LL-37), a Multifunctional Peptide, is Expressed by Ocular Surface Epithelia and 

has Potent Antibacterial and Antiviral Activity                                            Gordon YJ, Huang LC, 
Romanowski EG, Yates KA, Proske RJ, McDermott AM. Human cathelicidin (LL-37), a multifunctional 
peptide, is expressed by ocular surface epithelia and has potent antibacterial and antiviral activity. Curr 
Eye Res. 2005 May;30(5):385-94. doi: 10.1080/02713680590934111. PMID: 16020269; PMCID: 

PMC1497871. 
12. .Advances in Development of Antimicrobial Peptidomimetics as Potential Drugs Molchanova N, 

Hansen PR, Franzyk H. Advances in Development of Antimicrobial Peptidomimetics as Potential Drugs. 
Molecules. 2017 Aug 29;22(9):1430. doi: 10.3390/molecules22091430. PMID: 28850098; PMCID: 
PMC6151827.   

13. .Antimicrobial Peptides: A Potent Alternative to AntibioticsRima M, Rima M, Fajloun   

 Sabatier JM, Bechinger B, Naas T. Antimicrobial Peptides: A Potent Alternative to Antibiotics.   
Antibiotics (Basel). 2021 Sep 10;10(9):1095. doi: 10.3390/antibiotics10091095. PMID:  34572678; 
PMCID: PMC8466391 

14. . .Antimicrobial peptides: pore formers or metabolic inhibitors in bacteriaBrogden KA. Antimicrobial 
peptides: pore formers or metabolic inhibitors in bacteria? Nat Rev Microbiol. 2005 Mar;3(3):238-50. 
doi: 10.1038/nrmicro1098. PMID: 15703760  

15. .Antimicrobial Peptides: An Update on Classifications and DatabasesBin Hafeez A, Jiang X, Bergen PJ, 
Zhu Y. Antimicrobial Peptides: An Update on Classifications and Databases. Int J Mol Sci. 2021 Oct 
28;22(21):11691. doi: 10.3390/ijms222111691. PMID: 34769122; PMCID: PMC8583803.  

16. Antimicrobial Peptides—Mechanisms of Action, Antimicrobial Effects and Clinical Applications  
,Talapko J, Meštrović T, Juzbašić M, Tomas M, Erić S, Horvat Aleksijević L, Bekić S, Schwarz D, Matić 
S, Neuberg M, Škrlec I. Antimicrobial Peptides-Mechanisms of Action, Antimicrobial Effects and 

Clinical Applications. Antibiotics (Basel). 2022 Oct 16;11(10):1417. doi: 10.3390/antibiotics11101417. 
PMID: 36290075; PMCID: PMC9598582. 

17. .Antimicrobial peptides: mechanism of action, activity and clinical potentialZhang, QY., Yan, ZB., 
Meng, YM. et al. Antimicrobial peptides: mechanism of action, activity and clinical potential. Military 
Med Res 8, 48 (2021). https://doi.org/10.1186/s40779-021-00343-2 

18. Strategies for improving antimicrobial peptide productionDeo S, Turton KL, Kainth T, Kumar A, 

Wieden HJ. Strategies for improving antimicrobial peptide production. Biotechnol Adv. 2022 
Oct;59:107968. doi: 10.1016/j.biotechadv.2022.107968. Epub 2022 Apr 28. PMID: 35489657.  

19. . The antimicrobial peptides and their potential clinical applicationsLei J, Sun L, Huang S, Zhu C, Li P, 
He J, Mackey V, Coy DH, He Q. The antimicrobial peptides and their potential clinical applications. Am 
J Transl Res. 2019 Jul 15;11(7):3919-3931. PMID: 31396309; PMCID: PMC6684887  

20. .Antimicrobial peptides: Application informed by evolutionLazzaro BP, Zasloff M, Rolff J. 

Antimicrobial peptides: Application informed by evolution. Science. 2020 May 1;368(6490):eaau5480. 
doi: 10.1126/science.aau5480. PMID: 32355003; PMCID: PMC8097767. 

21. .Antimicrobial Peptides for Therapeutic Applications: A Review by Min-Duk Seo , Hyung-Sik Won ,Ji-
Hun Kim, Tsogbadrakh Mishig-Ochir  and Bong-Jin Lee  , Molecules 2012, 17(10), 12276-
12286; https://doi.org/10.3390/molecules171012276  

22. Antimicrobial peptides towards clinical application: Delivery and formulationWang C, Hong T, Cui P, 

Wang J, Xia J. Antimicrobial peptides towards clinical application: Delivery and formulation. Adv Drug 
Deliv Rev. 2021 Aug;175:113818. doi: 10.1016/j.addr.2021.05.028. Epub 2021 Jun 4. PMID: 34090965. 

23. .Antimicrobial Peptides for Therapeutic Applications: A Review  ,by  , Min-Duk Seo , Hyung-Sik Won 
, Ji-Hun Kim , Tsogbadrakh Mishig-Ochir and Bong-Jin Lee   ,  Molecules 2012, 17(10), 12276-
12286; https://doi.org/10.3390/molecules171012276  

24. The antimicrobial peptides and their potential clinical applicationsLei J, Sun L, Huang S, Zhu C, Li P, 

He J, Mackey V, Coy DH, He Q. The antimicrobial peptides and their potential clinical applications. Am 
J Transl Res. 2019 Jul 15;11(7):3919-3931. PMID: 31396309; PMCID: PMC6684887. 

25. Antimicrobial peptides - Unleashing their therapeutic potential using nanotechnologyGera S, Kankuri 
E, Kogermann K. Antimicrobial peptides - Unleashing their therapeutic potential using nanotechnology. 
Pharmacol Ther. 2022 Apr;232:107990. doi: 10.1016/j.pharmthera.2021.107990. Epub 2021 Sep 28. 
PMID: 34592202.  

26. A systematic review of Antimicrobial peptides and their current applications    , Fadia Falah Hassan, 
Rana Alaa Al-Aamery, & Shaymaa Sabah Mahdi. (2023). A systematic review of Antimicrobial peptides 

https://doi.org/10.1186/s40779-021-00343-2
https://doi.org/10.3390/antibiotics11030349
https://doi.org/10.1186/s40779-021-00343-2
https://doi.org/10.3390/molecules171012276
https://doi.org/10.3390/molecules171012276


Saranya.N. et al.,/IJNS. Vol.1.(2): 2024,PP:12-19                                                      ISSN: 2584-2846 

 

Page 19 of 6 

 

and their current applications. Journal of Population Therapeutics and Clinical Pharmacology, 30(6), 
337–343. https://doi.org/10.47750/jptcp.2023.30.06.038. 

27. Saminathan, M., Muruganandam, A., Arumugam, M., & Basha Kolar, A. (2023, September 14). Genetic diversity 

analysis of Madhuca longifolia (Koen) Macbr. populations by using RAPD markers. Biochemical and Cellular 

Archives, 23(2). https://doi.org/10.51470/bca.2023.23.2.751  

28. Abdul Khayum , Amzad Basha Kolar , D.A. Shahira Banu and Mary Kensa. Current Innovations In The 

Productions Of Biofuels From Lignocellulose Biomass As A Source Of Renewable Energy (2022. IJFANS 

INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES , 11(spl.3), 576–588. 

29. Dr. B. Mahammad Rafee , Prof. Vijayalaxmi Ramesh, Dr. S. Jaber Asan , Dr. Amzad Basha Kolar,Mr. S. 

Mohammed Zaheed . (2022). A Survey on Implications of Cashless Payments on the Spending Patterns of 

Urbanites in the Era of Digital India. International Journal of Early Childhood Special Education (INT-JECS), 

14(7), 2040–2048. https://doi.org/10.48047/INTJECSE/V14I7.289  

30. Kolar Amzad Basha* , Sulaiman Sheik Mohamed , Mohamed Hussain Ghouse Basha and Mahaboob Khan 

Shareef Khan. (2022). In vitro regeneration of shoot and roots of the wild folkloric medicinal plant Ammannia 

baccifera L. via indirect organogenesis from leaf explant cultures. Research Journal of Biotechnology, 17(3), 48–

54. 

31. Mary Kensa V , Amzad Basha Kolar* , Beema Jainab S I . (2021). An assessment of phytosociological diversity 

of north Anjukudieruppu, Kanniyakumari district, Tamil Nadu, South India. International Journal of Botany 

Studies, 6(4), 820–829. 

32. Amzad Basha Kolar*, Palanivel.S, M. Sheik Noor Mohamed, S. Sheik Mohamed, M. Shareef Khan, Aakash 

Raj.S.G., Mohammed Ibrahim.V and Mohammed Nowshath. A. (2021). FLORISTIC STUDY ON 

ANGIOSPERMS SURROUNDING THE MEDAVAKKAM LAKE, CHENGALPATTU DISTRICT, TAMIL 

NADU, INDIA. Plant Archives, 21(1), 1953–1962. 

https://doi.org/10.51470/PLANTARCHIVES.2021.v21.no1.271  

33. Diptendu Sarkar, Gopal Dev Mandal, Amzad Basha Kolar, Mousumi Dutta and Dipankar Majumdar 

(2024) Repurposing GLUT4 antidiabetic natural compounds against the insulin receptor: An in silico 

analysis. Biochem. Cell. Arch. 24, 1183-1191.DOI: https://doi.org/10.51470/bca.2024.24.1.1183  

34. Sarkar Diptendu, Mandal Gopal Dev, Kolar Amzad Basha, Roy Tapan Kumar, Jahirhussain G. and 

Sarasa D.:Understanding the xenoestrogenic activity of BPA involves molecular docking study with a 

few chosen nuclear receptors and toxicodynamics analysis: An in si lico research. Intern. J. Zool. 

Invest. 10(1): 783-790, 2024. https://doi.org/10.33745/ijzi.2024.v10i01.085  

 

 
 

 

            

             
 

 
 

 

https://doi.org/10.47750/jptcp.2023.30.06.038
https://doi.org/10.51470/bca.2023.23.2.751
https://doi.org/10.48047/INTJECSE/V14I7.289
https://doi.org/10.51470/PLANTARCHIVES.2021.v21.no1.271
https://doi.org/10.51470/bca.2024.24.1.1183
https://doi.org/10.33745/ijzi.2024.v10i01.085

