International Journal of Drug Research and Technology

Short Communication
Volume 12:4, 2023

ISSN: 2277-1506 Open Access

Recent Progress in the Study of Small-Molecule Antiparasitic
Drugs and their Derivatives

Louisa Degenhardt*
Department of Drug and Alcohol Research, University of New South Wales, Sydney, NSW, Australia

Abstract

The relentless impact of parasitic infections on global health and socio-economic development has spurred intensive research into the development
of effective antiparasitic agents. Small-molecule drugs and their derivatives have emerged as promising candidates in this endeavor, exhibiting
diverse mechanisms of action and potential for enhanced therapeutic outcomes. This abstract provides an overview of the recent advancements
in the study of small-molecule antiparasitic drugs and their derivatives, highlighting key developments, challenges, and future prospects. In the
past decade, significant strides have been made in elucidating the molecular mechanisms of action of existing antiparasitic drugs and identifying
novel drug targets. This has paved the way for the rational design and optimization of small-molecule derivatives with improved pharmacokinetic
properties, enhanced efficacy, and reduced toxicity profiles. Notable progress has been achieved in the fields of malaria, trypanosomiasis,
leishmaniasis, and helminthic infections, with several compounds advancing to preclinical and clinical stages. The emergence of multidrug-
resistant parasites poses a pressing challenge in the efficacy of antiparasitic treatments. Recent research has focused on tackling resistance
through innovative drug combinations, novel drug delivery systems, and the repurposing of existing compounds. Furthermore, the exploration of
host-pathogen interactions and the parasite's molecular adaptation mechanisms have shed light on new vulnerabilities that can be targeted by

small-molecule drugs.
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Introduction

Advancements in technologies such as high-throughput screening, structural
biology, computational modeling, and systems biology have significantly
accelerated the drug discovery process. These tools have facilitated the
identification of potential drug candidates, the optimization of their chemical
structures, and the prediction of their interactions with target proteins or pathways.
Moreover, collaborations between academia, pharmaceutical industries, and
non-profit organizations have played a pivotal role in expediting the translation
of promising compounds from bench to bedside. Despite these remarkable
achievements, challenges persist in the development of small-molecule
antiparasitic drugs. Limited understanding of parasite biology, the complexity
of host-parasite interactions, and the need for affordable and accessible
treatments for neglected tropical diseases remain significant hurdles. Addressing
these challenges requires a comprehensive and multidisciplinary approach,
encompassing genomics, proteomics, medicinal chemistry, pharmacology, and
clinical research.

Description

Recent progress in the study of small-molecule antiparasitic drugs and their
derivatives offers a glimmer of hope in the fight against devastating parasitic
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infections. While obstacles abound, the synergy between scientific innovation,
technological advancements, and collaborative efforts holds promise for the
discovery of next-generation therapies. As the global health community continues
to prioritize the eradication of parasitic diseases, ongoing research endeavors
aim to transform these challenges into opportunities, ultimately contributing to
improved healthcare and well-being on a global scale. As of my last update, there
were several recent advancements in the study of small-molecule antiparasitic
drugs and their derivatives. However, please note that new research may have
emerged since then, and it's essential to refer to more current literature for
the latest developments. Efforts to discover and develop novel small-molecule
antiparasitic drugs have continued. Researchers have been focusing on
identifying new drug targets in parasites and screening chemical libraries for
potential compounds. High-throughput screening techniques and computational
methods have aided in identifying promising lead compounds [1].

Given the challenges of drug resistance in parasitic infections, researchers
have explored combination therapies that involve using multiple antiparasitic
drugs simultaneously or in sequence. Combining drugs with different
mechanisms of action can enhance efficacy and delay the development of
resistance. Drug repurposing, also known as drug repositioning, involves finding
new uses for existing drugs that were initially developed for other purposes. This
approach has been explored in the context of antiparasitic drugs to expedite
the development process and identify potential treatment options. Researchers
have been working on optimizing the pharmacokinetic properties of existing
antiparasitic drugs to improve their bioavailability, distribution, and elimination.
These modifications can enhance drug effectiveness and reduce the required
dosage and treatment duration. Nanotechnology and other drug delivery systems
have been investigated to improve the targeted delivery of antiparasitic drugs.
These systems can enhance drug accumulation at the infection site, minimize
side effects, and improve patient compliance. Drug Delivery Systems (DDS) refer
to technologies or approaches designed to deliver therapeutic agents (drugs) to
specific targets within the body in a controlled and targeted manner. The goal of
drug delivery systems is to enhance the therapeutic efficacy of drugs, reduce side
effects, improve patient compliance, and optimize the overall treatment outcome.
Various drug delivery systems have been developed to accommodate different
drugs, routes of administration, and target sites, catering to the diverse needs of
patients and medical conditions [2].
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Oral drug delivery is one of the most common and convenient routes
of drug administration. Drug formulations may include immediate-release
tablets, extended-release tablets, and orally disintegrating tablets. Advanced
technologies, such as nanoparticles and liposomes, can also improve drug
solubility and bioavailability. Injectable drug delivery involves direct administration
of drugs into the body through injections, intravenous, intramuscular or
subcutaneous routes. Injectable drug delivery systems can provide rapid drug
delivery and precise dosing. Transdermal drug delivery systems deliver drugs
through the skin and into the bloodstream. Patches and gels are commonly used
for drugs with low molecular weight and favorable skin permeability. Inhalation
drug delivery systems are used for respiratory conditions and target the lungs.
Metered-doselnhalers. Dry Powder Inhalers (DPIs), and nebulizers are common
inhalation devices used for drug administration. Implantable drug delivery
systems involve the insertion of a device into the body that releases drugs over
an extended period. Implants can provide sustained drug release and avoid the
need for frequent dosing [3].

Targeted drug delivery systems aim to deliver drugs specifically to the
intended site of action while minimizing exposure to healthy tissues. This can
be achieved through ligand-based targeting, nanoparticles, or drug-loaded
antibodies. Nanoparticles and nanocarriers can improve drug stability, solubility,
and bioavailability. They also allow for controlled release and targeted delivery,
making them valuable tools in drug delivery systems. Nanotechnology-based drug
delivery is a rapidly evolving field that utilizes nanoparticles and nanocarriers to
enhance the delivery of therapeutic agents (drugs) to specific target sites within
the body. Nanoparticles are microscopic particles with sizes ranging from 1 to
100 nanometers, and they can be engineered to carry and release drugs in a
controlled and targeted manner. This innovative approach has the potential to
revolutionize medicine by improving drug efficacy, reducing side effects, and
enabling the treatment of previously challenging medical conditions [4].

Understanding the Structure-Activity Relationship (SAR) of antiparasitic
drugs and their derivatives is crucial for optimizing drug design. Recent studies
have focused on elucidating the relationships between chemical structures and
drug potency, enabling the design of more potent and selective compounds.
Research on antiparasitic drugs has been particularly active in the context
of tropical diseases, such as malaria, leishmaniasis, Chagas disease, and
trypanosomiasis. These neglected tropical diseases continue to pose significant
health burdens, and there is a pressing need for effective treatments. Tropical
diseases, also known as Neglected Tropical Diseases (NTDs), are a group of
infectious diseases that primarily affect populations in tropical and subtropical
regions of the world. These diseases are often linked to poverty, inadequate
sanitation, and limited access to healthcare, making them significant public health
challenges in low-income countries. While they can occur in other regions, they
are particularly prevalent in tropical climates due to factors like high humidity,
temperature, and the presence of vector organisms. Monitoring and surveillance
of drug resistance in parasites are critical to guide treatment strategies. Continued
efforts to monitor resistance patterns and understand the underlying mechanisms
will aid in optimizing drug use and preserving drug efficacy [5].

Page 2 of 2

Conclusion

The study of small-molecule antiparasitic drugs and their derivatives has
seen notable progress in recent years. These advancements hold the promise
of improving treatment options for parasitic infections and addressing the
challenges posed by drug resistance. Collaborative efforts between researchers,
public health organizations, and pharmaceutical companies will continue to
play a crucial role in advancing antiparasitic drug development and ultimately
reducing the burden of parasitic diseases worldwide.

Acknowledgement

None.

Conflict of Interest

No potential conflict of interest was reported by the authors.

References

1. Dhuri, Karishma, Clara Bechtold, Elias Quijano and Ha Pham, et al. "Antisense
oligonucleotides: An emerging area in drug discovery and development." J Clin
Med 9 (2020): 2004.

2. Roberts, Thomas C., Robert Langer and Matthew JA Wood. "Advances in
oligonucleotide drug delivery." Nat Rev Drug Discov 19 (2020): 673-694.

3. Dhuri, Karishma, Clara Bechtold, Elias Quijano and Ha Pham, et al. "Antisense
oligonucleotides: An emerging area in drug discovery and development." J Clin
Med 9 (2020): 2004.

4. Liang, Xue-hai, Hong Sun, Wen Shen and Shiyu Wang, et al. "Antisense
oligonucleotides targeting translation inhibitory elements in 5° UTRs can
selectively increase protein levels." Nucleic Acids Res 4 (2017): 9528-9546.

5. Cha, Kihoon, Min-Sung Kim, Kimin Oh and Hyunjung Shin et al. "Correction:
Drug similarity search based on combined signatures in gene expression
profiles." Healthc Inform Res 20 (2014): 159-159.

How to cite this article: Degenhardt, Louisa. “Recent Progress in the Study of
Small-Molecule Antiparasitic Drugs and their Derivatives.” Int J Drug Res Tech
12 (2023): 413.



https://www.mdpi.com/2077-0383/9/6/2004
https://www.mdpi.com/2077-0383/9/6/2004
https://www.nature.com/articles/s41573-020-0075-7
https://www.nature.com/articles/s41573-020-0075-7
https://www.mdpi.com/2077-0383/9/6/2004
https://www.mdpi.com/2077-0383/9/6/2004
https://academic.oup.com/nar/article-abstract/45/16/9528/3984484
https://academic.oup.com/nar/article-abstract/45/16/9528/3984484
https://academic.oup.com/nar/article-abstract/45/16/9528/3984484
https://synapse.koreamed.org/upload/synapsedata/pdfdata/1088hir/hir-20-159.pdf
https://synapse.koreamed.org/upload/synapsedata/pdfdata/1088hir/hir-20-159.pdf
https://synapse.koreamed.org/upload/synapsedata/pdfdata/1088hir/hir-20-159.pdf

	Abstract 

