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Editorial
RESEARCH ACTIVITIES IN THE CENTRE FOR NATURAL PRODUCTS DISCOVERY IN 2023
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L Yg, Pattanathu K.S.M. Rahman . ’g, Amos A. Fatokun? ,g' Kenneth J. Ritchie®* and Satyajit D.
Sarkert O
1. Centre for Natural Products Discovery (CNPD), School of Pharmacy and Biomolecular Sciences,
Liverpool John Moores University, James Parsons Building, Byrom Street, Liverpool L3 3AF, United
Kingdom.

In 2023, the Centre for Natural Products Discovery (CNPD) made significant strides in the scientific
community through a series of impactful research initiatives. These efforts underscore our commitment to
harnessing the world’s natural resources to advance health. The fertile research environment at the CNPD
has given rise to various sections, each contributing innovative and practical applications. Our goal here is
to provide a concise overview of our research activities for the year. While this summary is not exhaustive,
it focuses on the work of our section leaders, which in turn encompasses the contributions of numerous
other researchers both within and outside the CNPD.

Natural Products Analysis

The leader for this section is Dr A. J. Fielding. His expertise in advanced techniques like electron
paramagnetic resonance (EPR) spectroscopy sheds light on complex molecular structures and interactions.
His recent work with colleagues explored the mechanisms of inverse vulcanization using EPR, offering
valuable insights into this emerging field (Dale et al., 2023). He has also applied this expertise to develop
electrochemical sensors for environmental pollutants like bisphenol E (Miller et al., 2023), showcasing the
versatility of EPR for tackling real-world problems. Dr. Fielding's dedication to exploring the potential of
natural products through cutting-edge analytical methods positions him as a leading figure in the field, and
his contributions to publications like the inaugural issue of the Journal of Natural Products Discovery
(Fielding, 2022) further solidify his expertise.

Natural Products Synthesis

The leader for this section is Dr F.M.D. Ismail. His work in Medicinal Chemistry tackles the age-old scourge
of malaria, utilizing Al tools and advanced spectroscopic techniques like INADEQUATE to design superior
antimalarials as well as offering new pathways for crafting nature-inspired molecules (Ismail, Nahar and
Sarker, 2021).

Phytochemistry and Phytotherapy

Dr J.M. Prieto-Garcia, the leader of this section at the Centre for Natural Products Discovery (CNPD), has
made significant advances in the fields of phytochemistry and phytotherapy in 2023.

In the realm of phytotherapy, Dr Prieto-Garcia has been mapping potential herb-drug interactions and
translating the "language of plants" into treatments for various ailments. This work was highlighted in a
scoping review published in Plants (Prieto-Garcia et al., 2023). He also collaborated on a study on how
frankincense induces an oxidative burst in leukocytes (Dade et al., 2023). Furthermore, Dr Prieto-Garcia
has been part of a team that explored the effects of dietary supplementation with yerba mate infusion on
insulin sensitivity and secretion in rat pancreatic islets (Maiztegui et al., 2023).
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Dr Prieto-Garcia has also been focusing on the cytotoxic effects of natural products on melanoma and
prostate cancer cells, covering the cytotoxic effects of ferruginol analogues on human melanoma cells
(Shao et al., 2023a), co-authoring a comprehensive review on the advances in molecular regulation of
prostate cancer cells by top natural products of Malaysia (Hanafi and Prieto, 2023), studying the pro-
apoptotic and anti-migratory effects of Marantodes pumilum extracts on human prostate cancer cell lines
(Hanafi et al., 2023) and participating in the first attempt to model how natural compounds perturb the
melanoma risk-gene network (Shao et al., 2023b).

Natural Products Pharmacology

The leader for this section is Prof. Amos Fatokun. His team unlocks the therapeutic potential of nature’s
pharmacy. His work also extends beyond national borders, as evidenced by his collaborative project to
embed innovation and entrepreneurship into medical curricula abroad (funded by the British Council,
£150,000). His collaborative work with some international partners has deployed a plant source to develop
a novel lipophilicity assay, which has now been submitted by LIMU (on behalf of all collaborative partners)
to the UK Patent Office (UKPO) for UK-wide and international intellectual property (IP) protection. This focus
on knowledge sharing and capacity building paves the way for a future where the benefits of natural
products reach every corner of the globe. Professor Amos Fatokun’s work in 2023 spanned a wide range
of topics at the chemistry-biology interface and involved collaboration with colleagues within the CNPD and
internationally. The work includes the study of the toxicity of the methanol root extract of Olax
subscorpioidea Oliv. in mice and rats (Adekunle et al., 2023a), the identification of cytotoxic triterpenoid
saponins from the root of this plant (Adekunle et al., 2023b), as well as the discovery of ceibinin, a new
positional isomer of mangiferin from the inflorescence of Ceiba pentandra, which has similar antioxidant
effects, but no anti-inflammatory potential compared to mangiferin (Taiwo et al., 2023). In addition, Prof.
Fatokun has been involved in the study of shikonin and juglone’s inhibitory effects on Mycobacterium
tuberculosis Mt-PTPa (Sulyman et al.,, 2023). Furthermore, he has contributed to the synthesis,
spectroscopic characterization, and anticancer potential studies of organoruthenium (Il) arene
dithiocarbamate complexes (Paca et al., 2023). He also worked on the synthesis, crystal structure, and
anticancer studies of organoruthenium (ll) p-cymene N-phenyldithiocarbamate complex (Ajibade et al.,
2023). Prof. Fatokun was also part of a team that formulated resveratrol into PGA-co-PDL nanoparticles to
increase its cytotoxic potency against lung cancer cells (Muller et al., 2023). Lastly, he led the investigation
that confirmed that Cola rostrata K. Schum. constituents induced cytotoxicity through reactive oxygen
species generation and mitochondrial membrane depolarisation (Ajayi et al., 2023). This diverse range of
research highlights Prof. Fatokun’s extensive contributions to the field.

Natural Products Formulation and Delivery

Under the leadership of Dr. T. Ehtezazi, the team, including Dr. Alice P. McCloskey, is pushing the
boundaries of natural product delivery by exploring cutting-edge techniques like 3D printing. Their
collaboration with Alder Hey Children’s Hospital is particularly noteworthy, as they investigate the use of
3D-printed teddy bears for medication delivery, a strategy that considers both practicality and the emotional
well-being of young patients. This work exemplifies the CNPD’s dedication to finding patient-centric
solutions and improving healthcare experiences. Their expertise in pharmaceutical formulation is evident in
their publications this year. They have published a study in this journal demonstrating the precision and
accuracy of their analytical methods for optimizing 3D-printed fast-dissolving oral films (Ehtezazi et al.,
2023a). In Pharmaceuticals (MDPI, Basel), they published research exploring innovative bioprinting
techniques for creating more effective and patient-friendly drug delivery systems using Micro-Ribbons and
Micro-Fibres in the Formulation of 3D Printed Fast Dissolving Oral Films (Algellay et al., 2023). They also
published a review in Expert Review of Clinical Pharmacology on how 3D printing provides an alternative
strategy for paediatric medicines, which highlights the potential of 3D printing to address the challenges of
administering medication to children and proposes a compelling future for personalized medicine
(McCloskey et al., 2023). They have also contributed to the understanding of the pathological effects of
circulating hydrophobic bile acids in Alzheimer’s disease in a comprehensive review published in Journal
of Alzheimer’s Disease Reports (Ehtezazi et al., 2023b).
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Natural Products Toxicology

The leader for this section is Dr K. Ritchie. He is pioneering the use of modified breast cancer cells in Natural
Products Toxicology to shed light on the cancer-preventative potential of phytochemicals, revealing
promising candidates for future therapies (Radapong et al., 2021).

Microbial Natural Products

At the Centre for Natural Products Discovery (CNPD), the exploration of microbial natural products is a key
area of focus. Dr. |. Nakouti leads this section, delving into the fascinating world of microscopic allies. Her
research is centred on developing innovative antimicrobial nanoparticles, specifically those composed of
hyaluronate and copper oxide. She also explores the intricate dialogue between microbes, offering the
potential to prevent and cure infectious diseases by studying and modulating the mechanism of microbial
communications.

Dr. Nakouti’s significant contributions to the field are reflected in her publications this year. In the Journal of
Environmental Chemical Engineering, she co-authored a paper on the bio-functionalization, stabilization,
and potential functionalities of hyaluronate macromolecules capped copper oxide nanoparticles (Cherian
et al., 2023). In Scientific Reports, she contributed to a study on the eco-friendly remediation of tetracycline
antibiotic from polluted water using waste-derived surface re-engineered silica sand (Al-Hashimi et al.,
2023).

Further, in Inorganic Chemistry Communications, she was part of a team that reported on the green
synthesis of silver nanoparticles using Andrographis macrobotrys Nees leaf extract and its potential
antibacterial, antioxidant, anti-inflammatory, and lung cancer cells cytotoxicity effects (Sivakumar et al.,
2023). Lastly, in Construction and Building Materials, she co-authored a paper on biomineralisation to
improve properties of polymer modified concrete for chloride environments (Mohammed et al., 2023). These
diverse research efforts underscore CNPD’s commitment to advancing the field of natural products
discovery.

Nutraceuticals Functional Foods

The leader for this section is Dr Pattanathu Rahman. This dedication to finding answers in nature is
exemplified by a recent collaboration, showcasing a green approach to plant pathogen control using
rhamnolipid biosurfactant and fungal chitosan nanoparticles (Karamchandani et al., 2022). This innovation
promises a more sustainable and eco-friendly future for agriculture. Dr Rahman's Biosurfactant related R&D
work (Fox-Skelly, Rahman and Burgess, 2023) is included in Global innovators of Indian Origin category in
the Top100 Indian Innovations- 2023 List. He was included in the List of World's Top 2% Scientists as of
Oct 2023 (loannidis, 2023).

Concluding remarks

The accomplishments of the Centre for Natural Products Discovery (CNPD) send a clear message:
pharmacy and biomolecular sciences are more than just academic disciplines; they are potent instruments
for instigating positive change. At CNPD, our dedication to devising practical, impactful solutions to present
and future health challenges embodies the spirit of LUIMU, which is committed to actively assisting local
communities, the nation, and the world. Amidst this rich tapestry of influential research, CNPD emerges as
a distinctive strand, interlaced with expertise in all aspects of natural product research. This comprehensive
approach, coupled with our steadfast commitment to promoting health through natural means, constitutes
the true strength of CNPD. It bears testament to the collaborative ethos of LIMU, encapsulated in the
concept of “Togetherness” that defines this university. As we bid farewell to 2023, we extend our warmest
New Year wishes to you and invite you to contribute to our research by publishing in our platinum open
access Journal of Natural Products Discovery, participating in our online conference between June 19-21,
2024 (https://ysm2018.wixsite.com/cnpd2024),or collaborating with us.
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