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ABSTRACT

Lectins are a broad group of carbohydrate-binding proteins that have attracted significant attention due to their therapeutic potential. This review
focuses on four major types of lectins: plant, animal, fungal, and marine, and examines their unique properties and promising applications in
medicine. Plant lectins are known for their ability to modulate immune responses and exhibit a range of biological activities, including anticancer,
antiviral, and antibacterial effects. These properties make them strong candidates for the development of novel therapeutic agents. Animal lectins,
found in both mammals and insects, play critical roles in innate immunity, and their potential in treating infections and inflammatory diseases has
been a subject of extensive research. Marine lectins, derived from marine organisms, represent an underexplored yet promising source of bioactive
compounds with unique binding specificities. Their potent biological activities suggest they may serve as effective tools for future drug
development. Fungal lectins, which are less studied but no less important, also show potential in therapeutic applications, particularly in immune
modulation and antimicrobial activity. This review highlights the current state of knowledge on the therapeutic potential of lectins across various
biological sources and emphasizes the need for further research. Exploring the full range of lectin properties could lead to groundbreaking
advancements in medicine, opening new avenues for treatments of infectious diseases, cancer, and other health conditions.
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INTRODUCTION

Lectins are proteins with varied molecular arrangements that can bind to carbohydrate structures specifically and reversibly without changing the
carbohydrate moiety [1]. Theterm "lectin" was coined by William Boyd from the Latin verb "legere,” meaning "to choose" or "to select" [2]. Lectins
are a diverse group of proteins that are essential in various biological processes [3]. Lectins exhibiting specific carbohydrate-binding affinities have
been isolated from various plant tissues and other organisms. They are commonly classified according to their carbohydrate specificity [4]. Over the
years, numerous lectins have been isolated from plants, microorganisms, and animals. In the past two decades alone, the structures of hundreds of
these lectins have been successfully characterized [5]. They can cause hemagglutination and specifically bind to carbohydrates, playing roles in cell
adhesion, immune responses, and signaling pathways. Lectins are known for their potential in fighting viral diseases, regulating blood sugar,
defending against pathogens, and inhibiting cancer progression, making them promising therapeutic agents [6]. In recent years, plant lectins have
been utilized in the development of lectin microarrays to identify malignant tumor cells, contributing to improved cancer diagnosis and prognosis
[7]. Fungal lectins from mushrooms, microfungi, and yeasts show unique carbohydrate specificity and offer promising biomedical and
biotechnological applications [8]. Animal lectins are widely involved in pathogen defense and the regulation of immune responses [9]. Marine
lectins, particularly from algae and cyanobacteria, are gaining attention for their antiviral properties. These high mannose-binding lectins show
potential as drugs to prevent the transmission of enveloped viruses by inhibiting viral entry, unlike traditional antivirals that target the virus
lifecycle [10]. The full range of functions and applications of lectins may not yet be fully discovered. Their abundant presence, high thermal stability,
and specific carbohydrate-binding capabilities make them valuable resources in glycoscience, immunology, biotechnology, healthcare, and the
pharmaceutical industry for a variety of research and applications [11].

This review investigates the therapeutic potential of diverse lectins, emphasizing their anti-cancer, antifungal, anti-inflammatory, antidiabetic,
antioxidant, and antiviral properties. Information was compiled from leading scientific databases such as Google Scholar, ResearchGate, Web of
Science, Scopus, and ScienceDirect. The review provides an in-depth look at the role of lectins in diagnostics and therapeutics, detailing their
mechanisms of action and future medical applications.
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Fig. 1: Therapeutic potential of lectin from various sources
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Therapeutic potential of plant lectins

Plant lectins represent a diverse group of proteins characterized by the presence of at least one non-catalytic domain that specifically binds
carbohydrates [12]. Plant lectins are predominantly found in seed cotyledons, where they are located in the cytoplasm or within protein bodies.
They have also been identified in other plant parts, including leaves, roots, and stems [13]. Stillmark is credited with isolating the first lectin, ricin,
from castor bean seeds (Ricinus communis L.) in 1888 [14]. Seeds contain higher levels of lectins compared to the bark, leaves, roots, and stems of
leguminous plants. Plant lectins have been widely utilized as molecular tools across multiple fields of biology and medicine [15]. Plant lectins are
recognized for their therapeutic potential, including antiviral, anticancer, and immunomodulatory activities [5]. Silva, 2021 highlights the
antibacterial potential of plant lectins, noting their ability to bind specific carbohydrates and modulate immune responses, such as cytokine and
nitric oxide production. Found abundantly in seeds, roots, and rhizomes, lectins present a promising alternative to traditional antibiotics amid
growing resistance [16]. Yau et al, 2015 reviewed plant and animal lectins that induce apoptosis and autophagy in cancer cells, highlighting their
potential as anticancer drugs. Examples include galectins, annexins, concanavalin A, and mistletoe lectin [17]. Soliman et al, 2024 developed plant
lectin-conjugated chitosan nanoparticles using phytohemagglutinin (PHA), soybean agglutinin (SBA), and peanut agglutinin (PNA), demonstrating
strong antibacterial and anticancer effects. PHA-chitosan nanoparticles showed the highest antibacterial activity and reduced cancer cell viability by
up to 66.92%, suggesting their potential as therapeutic agents for infections and cancer [18]. Konozy et al., 2022 explore the therapeutic potential of
plant lectins, which are carbohydrate-binding proteins with various biological activities. Lectins are recognized for their ability to target viral
envelope sugars, making them potential candidates in the fight against coronaviruses, including SARS-CoV-2, by blocking viral attachment to host
cells. Additionally, plant lectins have demonstrated antinociceptive, anti-inflammatory, and antiulcer properties, with their mechanisms often linked
to their carbohydrate-binding sites. These properties suggest that plant lectins could be developed for use in treating infections, inflammation, and
digestive disorders, highlighting their promising therapeutic potential [19]. Gong et al, 2017 demonstrated that plant-derived dietary lectins can
activate the NLRP3 inflammasome, leading to caspase-1 activation and IL-1f secretion. Their study showed that lectins induce Ca2+release,
mitochondrial damage, and subsequent inflammasome activation, contributing to inflammation in diseases like inflammatory bowel disease,
diabetes, and rheumatoid arthritis [20]. El-Araby et al. 2020 characterized lectins from Egyptian leguminous seeds (fava bean, lentil, and pea),
which exhibited notable antimicrobial and antifungal properties. Lentil lectins showed strong activity against Staphylococcus aureus, while pea
lectins inhibited Pseudomonas aeruginosa. Fava bean lectins were the first legume lectins to show antifungal effects on Candida albicans, and SEM
images revealed microbial agglutination [21]. Agrawal et al. 2020 studied the effects of Bauhinia purpurea and Wisteria floribunda lectins on MCF-7
breast cancer cells. The lectins caused significant cell death through mechanisms involving cell cycle arrest, ROS generation, and caspase-3
activation. These findings underline the potential of plant lectins as therapeutic agents for cancer treatment [22]. Podder et al,, 2024 purified a seed
lectin from Manilkara zapota (MZSL) and evaluated its antimicrobial, antioxidant, and anticancer activities. MZSL had a molecular weight of 33.0+1
kDa, with a minimum hemagglutination concentration of 15.625 pg/ml and neutral sugar content of 6.32%. The lectin was stable at 30-50 °C and
pH 7.0-8.0, and exhibited mild toxicity with an LC50 of 107.93 pg/ml. It showed bacteriostatic activity against Staphylococcus aureus and Shigella
dysenteriae and fungistatic activity against Aspergillus niger. MZSL also inhibited biofilm formation by E. coli, demonstrated antioxidant activity with
an IC50 of 96.42 pg/ml, and exhibited antiproliferative effects against Ehrlich ascites carcinoma (21.64% growth inhibition) and cancer cell lines
MCF-7 (IC50: 70.66 pg/ml) and A-549 (IC50: 107.64 pg/ml) [23]. Devi et al., 2021 isolated lectins from Bryophyllumpinnatum leaves and evaluated
their antioxidant activity using DPPH and ABTS assays, highlighting their potential as natural antioxidants [24]. Srinivas et al., 2019 explored the
lectin and anticancer activities of phloem exudates from ethnomedicinal plants. The study found that Musa acuminata and Euphorbia geniculate
exudates exhibited potent lectin activity and inhibited cancer cell viability. The samples also induced apoptosis and reduced angiogenesis in vitro.
These findings highlight the potential of plant-derived lectins in cancer therapy, suggesting the need for further purification and characterization of
active compounds [25]. Estrada-Martinez et al, 2017 highlight the potential of plant lectins in diagnosing and treating digestive system cancers,
which often go undetected until advanced stages. Due to their carbohydrate-binding properties, plant lectins exhibit selective anticancer activity,
offering promise as diagnostic and therapeutic tools for gastrointestinal malignancies [26]. According to Sridharaet al, 2024, lectin isolated from
Entada rheedii showed selective cytotoxicity toward HCT 116 cells, with an ICso of 188.72 pug/ml. The protein exhibited stable hemagglutination and
carbohydrate-binding properties, supporting its role as a natural antiproliferative agent [27]. Gonzalez De Mejia and Prisecaru, 2005 explored the
therapeutic potential of dietary plant lectins, emphasizing their ability to target and kill cancer cells. These lectins interfere with protein synthesis,
cell division, and angiogenesis while also influencing immune signaling. Their stability and bioactivity post-digestion underscore their relevance in
cancer treatment research [28]. Lectin from Lepidium sativum seeds, as studied by Bashir, 2024 exhibited dual functionality antibacterial effects
against E. coli, S. aureus, and S. pyogenes, and anticancer activity against HepG2 cells emphasizing its biomedical relevance [29]. Enoma et al, 2023
analyzed the antimicrobial activity of Erythrina senegalensis seed lectin (ESL) and its phylogenetic relationship to other legume lectins. The study
found that ESL exhibited strong antimicrobial effects against several pathogens, including Klebsiella pneumoniae and Staphylococcus aureus, with
inhibition zones ranging from 18 to 24 mm. The minimum inhibitory concentrations ranged from 50 to 400 pg/ml. Phylogenetic analysis showed
that ESL shares high genetic similarity with lectins from other Erythrina species, underscoring its potential for developing new antimicrobial agents
in health and agriculture [30]. Sawant et al.,, 2017 evaluated the antidiabetic and antihyperlipidemic effects of lectins purified from Abrusprecatorius
seeds (ABA). In alloxan-induced diabetic rats, oral administration of ABA (150 and 200 mg/kg) for 14 days led to significant reductions in blood
glucose, improved lipid profiles, and increased liver glycogen levels. Acute toxicity testing (OECD 425) showed no adverse effects at doses up to
2000 mg/kg. These results highlight the potential of A. precatorius lectins as a safe, natural adjunct therapy for diabetes management [31].

Exploring the therapeutic power of animal lectins

Animal lectins are classified based on several interrelated factors, including the complexity of their carbohydrate ligands, the biological processes
they are involved in, their expression patterns, and their dependence on divalent cations [32]. Animal lectins are key to processes like endocytosis,
glycoprotein transport, and glycoconjugate binding. They also aid in apoptosis, pathogen defense, cell adhesion, migration, and bacterial attachment
to epithelial tissues [33]. Liu et al.,, 2015 explore the critical roles of animal lectins in both antiviral immunity and viral pathogenesis. They discuss
how lectins can either activate immune responses to eliminate viruses or enhance viral entry and replication by recognizing specific carbohydrates
on viral surfaces. The review also highlights how certain arthropod lectins act as viral susceptibility factors, facilitating infection. This insight is
valuable for developing antiviral treatments and vaccines [34]. Loh et al, 2015 review the immunomodulatory properties of ginseng
polysaccharides (GPs), emphasizing their unknown receptors and signaling pathways. Animal lectins, carbohydrate-binding proteins involved in
immune recognition, are proposed as potential receptors for GPs, providing new avenues for developing GPs as therapeutic materials for immune
diseases [35]. Liu et al., 2012 review the roles of animal lectins, such as galectins, C-type lectins, and annexins, in apoptosis pathways, highlighting
their potential as anti-cancer drug targets. The article provides a comprehensive overview of how these lectins influence cancer-related cell death
and discusses their therapeutic potential in drug discovery [36]. Rabinovich, 1999 reviews galectins, a family of animal lectins involved in various
biological processes like cell adhesion, growth regulation, immune modulation, and cancer metastasis. The review explores their potential as
therapeutic targets for autoimmune diseases, inflammation, allergies, and cancer [37]. Cao et al, 2010 purified a lectin (MLL-2, 38 kDa) from Musca
domestica larvae, which inhibited MCF-7 breast cancer cell proliferation and induced apoptosis in a dose-dependent manner. MLL-2 caused G2/M
arrest, increased intracellular calcium, and activated mitochondrial apoptosis pathways, with a significant rise in caspase-3 activity and antitumor
activity [38]. Nie et al, 2012 discovered Lectin from Muscadomesticapupae that suppresses tumor cell proliferation. In HepG2 cells, MPL triggered
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apoptosis and caused cell cycle arrest at the S phase. It prevented IkB-a degradation and inhibited NF-kB/p65 translocation to the nucleus, leading
to downregulation of the FLIP gene. This resulted in the activation of caspase-8 and caspase-3, which induced apoptosis, suggesting MPL initiates
caspase-dependent cell death through the NF-xB/p65 pathway [39]. Sreeramulu et al, 2018 purified a (-galactoside-binding lectin from
Stenopsyche kodaikanalen sis larvae, which displayed significant antibacterial activity. The lectin agglutinated Bacillus subtilis and lysed Bacillus
flexus. It was heat-labile, calcium-independent, and had a molecular weight of 360 kDa with five subunits. These findings highlight its potential role
in insect immunity [40].

Fungal lectins: natural therapeutics for health

Fungal lectins, found in fungi, have diverse carbohydrate-binding specificities. They play crucial roles in various biological processes, including host-
pathogen interactions, fungal growth, and cell adhesion [41]. Lectins are widespread proteins that play key roles in cellular recognition, binding
carbohydrates in a specific, reversible, and non-catalytic way. Fungi, such as mushrooms, yeasts, and microfungi, are emerging as valuable sources
of novel lectins with unique specificities for potential biomedical and biotechnological applications [42]. Zurga et al, 2017 showed that fungal lectin
MpL facilitates targeted drug delivery to cancer cells by binding to overexpressed glycoproteins, CD13 and integrin a3f1. MpL is endocytosed in a
clathrin-dependent manner, directing drugs to the Golgi apparatus and lysosomes. Fusion of MpL with peptidase inhibitors inhibited cancer cell
invasiveness, demonstrating MpL’s potential for drug delivery [43]. Saboti¢ et al, 2025 highlight that glycosylation patterns serve as a key signature
of cancer cells, which can be decoded by glycan-binding proteins, including fungal lectins. In this study, 22 fungal lectins, such as Marasmiusoreades
agglutinin (MOA), Laetiporussulphureus lectin (LSL), Agrocybeaegerita galectin (AAG), Aleuria aurantia lectin (AAL), Xerocomuschrysenteron lectin
(XCL), Sordariamacrospora transcript associated with perithecial development (TAP1), and Agaricusbisporus lectin (ABL), were tested on nine cancer
cell lines. Eight lectins showed antiproliferative activity linked to glycan binding and varying effects on cell phenotypes. The -galactoside-binding
lectins MOA and LSL displayed broad antiproliferative effects, while AAG showed more specific activity. Fucose-binding lectins, especially AAL,
exhibited strong antiproliferative effects. Other lectins, like XCL, TAP1, and ABL, also demonstrated weaker but differential effects. These results
underscore the potential of fungal lectins in targeting cancer cells through diverse mechanisms, offering valuable insights for therapeutic
development [44]. Ghufran et al.,, 2017 identified a fucose-specific lectin (FFL) from Aspergillus flavus that induces IL-8 expression in human cells via
the p38 MAPK pathway. FFL activates the transcription factor c-Jun, and inhibition of p38 MAPK reduces this effect, highlighting a lectin-mediated
mechanism in host immune response modulation [45]. Audfray et al, 2015 developed a recombinant GlcNAc-specific lectin (rPVL) from
Psathyrellavelutina to detect truncated glycans associated with cancer. rPVL showed strong affinity for terminal GlcNAc residues, rare in healthy
tissues, and specifically labeled cancer cells from lung, breast, and colon tissues. Structural analysis confirmed its glycan-binding specificity, making
rPVL a promising marker for distinguishing cancerous from healthy tissues based on glycan alterations [46]. Nagreet al, 2010 purified a mitogenic
lectin (CSL) from Cephalosporium, a fungus linked to mycotic keratitis. CSL is a tetrameric protein (14 kDa subunits) that agglutinates human
erythrocytes and binds strongly to mucin but not to simple sugars, indicating complex carbohydrate specificity. It also binds to peripheral blood
mononuclear cells (PBMCs) and induces mitogenic activity, suggesting a role in host cell adhesion and fungal pathogenesis during eye infections
[47]. Leal et al., 2012 used lectin histochemistry to analyze carbohydrate expression on the cell walls of Aspergillus species in brain and lung tissues
from patients with invasive aspergillosis. Using HRP-conjugated lectinsCon A, WGA, UEA-I, and PNA they identified strong binding of N-acetyl-D-
glucosamine and methyl-a-D-mannoside across all species, while L-fucose and D-galactose showed variable expression. WGA and Con A effectively
labeled fungal structures such as hyphae, conidial heads, and conidia, making them useful tools for detecting Aspergillus in tissue samples [48].
Belur, 2019A fucose-specific lectin (ANL) from Aspergillus niger, isolated from a Keratitis patient, was purified and shown to have a molecular mass
of 30 kDa. ANL binds to L-fucose, galactose, lactose, and glycoproteins, and exhibits antibacterial activity against Klebsiella pneumoniae,
Staphylococcus aureus, Pseudomonas aeruginosa, and Escherichia coli. It inhibits biofilm formation and strongly binds to human pancreatic cancer
PANC-1 cells, with blocking by L-fucose and mucin reducing binding by 76.2% and 84.2%, respectively. ANL showed dose-dependent growth
inhibition on PANC-1 cells with an IC50 of 1.25 pg/ml at 48h, suggesting promising therapeutic potential [49]. Ismaya et al, 2020 discuss the
therapeutic potential of lectins from Agaricusbisporus, particularly ABL and Abmb. These lectins show anti-cancer and immune-stimulating
properties. While ABL has been extensively studied, its commercial use remains limited. The A. bisporus genome suggests other lectins with similar
therapeutic potential, highlighting future research opportunities [50]. Liu, 2023 identified a lectin gene, Polec2, from Pleurotusostreatus mycelia that
enhances fungal resistance to the storage mite Tyrophagusputrescentiae. Polec2, a galectin-like lectin, triggers the ROS/MAPK signaling pathway and
boosts the production of salicylic acid (SA) and jasmonates (JA, JA-Ile, MeJA). Overexpressing Polec2 in P. ostreatus increased antioxidant activity
and reduced mite feeding, suppressing its population. This study provides insights into the molecular mechanisms of fungal defense against mite
predation and offers potential for pest-resistance gene discovery [51]. Moradi et al, 2021 expressed Coprinopsis cinerea lectin 2 (CCL2) in
Arabidopsis to evaluate its protective effects. CCL2 enhanced resistance to plant-parasitic nematodes, fungal pathogens (Botrytis cinerea), and
bacteria (Pseudomonas syringae), while promoting plant growth. The protective effect relied on CCL2’s fucoside-binding ability, as a mutant version
(CCL2-Y92A) failed to confer resistance. CCL2 boosted plant defense gene expression during infection, showing potential as a tool for plant
protection [52]. Al-Obaydi, 2023. Lectins, proteins found in many foods, are immune-boosting and antioxidant agents. They pass through the
digestive system undigested, binding to sugars to enhance immunity. In this study, lectins were extracted from 1 kg of mushrooms using cell
disruption, ammonia sulfate precipitation, and dialysis. The purified lectin exhibited antibiotic properties, indicating its potential for therapeutic use
[53]. He et al, 2017 investigated the potential of Pleurotusostreatus (POL) lectin as a treatment for chronic hepatitis B virus (HBV) infection. While
the HBV vaccine induces high antibody levels, it does not effectively stimulate innate or cellular immunity for chronic infection. POL activated the
Toll-like receptor 6 signaling pathway in dendritic cells, boosting the innate immune response. This led to increased HBV-specific antibody levels
and enhanced follicular helper T cell responses, overcoming HBV tolerance in transgenic mice. The findings suggest that POL could offer a new
therapeutic approach for HBV [54]. Seliman et al.,, 2024 studied a novel lectin from Pleurotuseryngii var. ferulae (PEFL) was purified and showed
significant anti-inflammatory effects. It reduced pro-inflammatory cytokines and prostaglandin production, while increasing anti-inflammatory IL-
10. PEFL also inhibited COX-2 and iNOS expression, suggesting its potential as a therapeutic agent for inflammation [55].

Marine lectins: promising therapeutics from the sea

Lectins from marine organisms are structurally varied and distinct from those found in terrestrial organisms, showing significant promise for
therapeutic applications and the development of new bioactive compounds [10]. Buriak, and Kumeiko, 2024. Glycosylation is a key post-
translational modification that influences protein structure, with abnormal glycosylation patterns observed in brain tumors. This study explores
marine-derived lectins and lectin-like proteins as potential tools for identifying these aberrant glycosylation signatures, offering prospects for
precision diagnostics and personalized therapies in brain tumor treatment [56]. Catanzaro et al., 2020 studied marine and freshwater lectins show
considerable anticancer promise due to their ability to target specific sugar patterns on cancer cell surfaces. These proteins induce controlled cell
death and inhibit tumor cell growth with minimal toxicity. The rich biodiversity of marine environments offers a vast reservoir of lectins that could
pave the way for new cancer treatments in clinical settings [57]. The 2023 study by Arruda et al, highlights that marine algae-derived lectins exhibit
notable antitumor activity by inhibiting cell proliferation, inducing cell cycle arrest, and triggering apoptosis. These lectins primarily enter cancer
cells through carbohydrate moieties and have shown effectiveness against various cancers, with a particular focus on breast cancer. Additionally,
their immunomodulatory effects enhance their potential as therapeutic agents [58]. Hung et al., 2018 study focused on SFL, a lectin derived from the
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marine sponge Stylissaflexibilis, which was found to be a 64 kDa glycoprotein. SFL caused agglutination of human a erythrocytes and inhibited the
growth of Vibrio alginolyticus and Vibrio parahaemolyticus in a dose-dependent manner. Its calcium-dependent activity, inhibited by d-galactose,
points to its promising therapeutic potential in antibacterial applications [59]. Singh and Walia's, 2018 study focuses on lectins from red algae,
proteins that bind specifically to carbohydrates and initiate biochemical reactions. These lectins have antiviral potential against viruses such as HIV,
hepatitis, and influenza, and also show anti-cancer, anti-microbial, and anti-inflammatory properties, making them valuable for biomedical research
[60]. Fernandez Romero et al, 2021 explore lectins from marine and freshwater organisms, such as algae and cyanobacteria, discussing their
structure, function, and antimicrobial properties. The study emphasizes their potential for treating diseases like HIV, influenza, and coronavirus,
with a focus on their preclinical and clinical evaluation [61]. The 2024 study by Carneiro investigated the synergistic effect of marine lectins and
antibiotics against resistant bacteria. Lectins alone had no antibacterial activity, but when combined with tetracycline, they enhanced its
effectiveness, particularly lectins from the Bryothamnium genus, which reduced the MIC of tetracycline significantly [62]. Abreu et al, 2022
investigated the antidepressant effects of Solieriafiliformis lectin (SfL) in a mouse model of LPS-induced depression. The study revealed that SfL
could prevent and reverse depressive behaviors and neurochemical changes, providing strong evidence for its potential as a natural antidepressant
therapy [63]. Limaet al, 2005 purified a lectin from Gracilaria cornea (GCL) demonstrated potential therapeutic properties, including
hemagglutination activity unaffected by simple sugars but inhibited by complex glycoproteins. GCL also significantly reduced the weight and
survival rates of Boophilusmicroplus ticks, suggesting its potential as an anti-tick agent. These findings highlight GCL as a promising candidate for
further exploration in therapeutic applications, particularly in controlling tick infestations [64]. Ahmmed et al., 2022 focused on marine lectins with
diverse functions, including immune system modulation and pathogen recognition. Their bioactive properties and pharmaceutical potential make
them valuable candidates for developing treatments in various industries, including biomedical and pharmaceutical [65]. Rogers and Hori, 1993
explored methods for extracting and purifying lectins from marine algae, emphasizing their biochemical characterization. They identified three
types of red algal lectins, each with different carbohydrate binding properties and cation requirements. These findings highlight the potential of
marine algal lectins for clinical applications, particularly in immune modulation and therapeutic development [66]. Almeida et al, 2023 isolated a
novel lectin, IsL, from the marine sponge Irciniastrobilina. IsL exhibited significant hem agglutinating activity, which was inhibited by galactosides,
and was stable at neutral to alkaline pH. Although non-toxic to Artemia nauplii and lacking antimicrobial activity, IsL effectively inhibited biofilm
formation of Staphylococcus aureus and Staphylococcus epidermidis. These properties suggest IsL’s potential for clinical applications, particularly in
combating bacterial infections and biofilm-related diseases [67]. Roopashri and Janakiraman 2022 identified lectins in 40 freshwater microalgae
isolates, demonstrating their potential as bioactive compounds. These lectins showed hem agglutination activity with various animal erythrocytes,
especially after enzyme treatment, and their activity was inhibited by specific oligosaccharides and glycoproteins. The findings highlight the
therapeutic potential of these microalgal lectins in disease diagnostics and their possible applications in biotechnology and therapeutic
development [68]. Gondim et al. 2019 discovered that lectins from Brazilian flora, particularly from species like ConBr and DSclerL, exhibited
powerful antiviral effects, particularly against HIV and influenza. These promising results suggest that these lectins could be utilized as therapeutic
agents for viral diseases [69].

Table 1: Lectins and their therapeutic potential

Lectin name Source Therapeutic potential Reference
Soybean agglutinin (SBA) and Peanut agglutinin (PNA), Seeds Antibacterial and Anticancer [18]
Plant lectins Plant Antiviral, Antinociceptive, Anti-inflammatory and Antiulcer [19]
Fava bean, Lentil, and Pea lectins Egyptian Antimicrobial and Antifungal [21]
leguminous seeds
Wisteria and floribunda lectins Seeds Anticancer [22]
Manilkara zapota lectin Seeds Antimicrobial, Antioxidant, and Anticancer [23]
BryophyllumpinnatumLectin Leaves Antioxidant [24]
Musa acuminata and Euphorbia geniculate lectin Phloem Anticancer [25]
Entada rheediilectin Seeds Antiproliferative [27]
Lepidium sativum lectin Seeds Antibacterial and Anticancer [29]
Abrusprecatorius lectin Seeds Antidiabetic and Antihyperlipidemic [31]
Musca domestica lectin (MLL) Larvae Anticancer [38]
Agaricusbisporuslectin (ABL) Fungi Anticancer, Inmune-Stimulating [50]
Pleurotusostreatuslectin Fungi Antiviral [54]
Pleurotuseryngii var. ferulae (PEFL) lectin Fungi Anti-inflammatory [55]
Red algae lectin Marine Antiviral, Anticancer, Antimicrobial, and Anti-inflammatory [60]
olieriafiliformis lectin (SfL) Marine organism Antidepressant [63]
Irciniastrobilinalectin (ISL) Marine sponge Antimicrobial [67]
Brazilian flora lectin Marine organism Antiviral [69]

This table 1 summarizes various lectins and their sources, and therapeutic potentials.

CONCLUSION

Lectins, as carbohydrate-binding proteins, present a vast and largely untapped therapeutic potential across multiple biological sources, including
plants, animals, fungi, and marine organisms. Each type of lectin offers unique properties and biological activities that make them valuable
candidates for the development of new therapeutic agents. However, despite the exciting prospects, further research is essential to fully understand
the mechanisms of action of lectins and optimize their application in clinical settings. Challenges such as sourcing, isolation, and stability need to be
addressed to maximize their therapeutic efficacy. Overall, the diverse range of lectins from various organisms offers immense opportunities for
advancing medicine, and ongoing studies are crucial to unlocking their full potential for treating a variety of diseases and improving human health.

ACKNOWLEDEGEMENT

The authors have acknowledged the contributions of other researchers listed in the references section about their research publications while
preparing this review paper.

FUNDING
Nil

15



F. M. R. Shaikh & A. S. Uzgare
Int ] Chem Res, Vol 10, Issue 1, 12-18

AUTHORS CONTRIBUTIONS

All authors have contributed equally

CONFLICT OF INTERESTS

Authors declare no conflict of interest

REFERENCES

1. Tsaneva M, Van Damme EJ. 130y of plant lectin research. Glycoconj J. 2020;37(5):533-51. doi: 10.1007 /s10719-020-09942-y, PMID 32860551.

2. Boyd WC, Shapleigh E. Specific precipitating activity of plant agglutinins (lectins). Science. 1954;119(3091):419. doi:
10.1126/science.119.3091.419, PMID 17842730.

3. Shaikh FM, Uzgare AS. A review of scalable and efficient techniques for the purification of lectins. Anal Bioanal Chem Res. 2025;12(3):259-68.
doi: 10.22036/abcr.2025.494266.2249.

4. Lam SK, Ng TB. Lectins: production and practical applications. Appl Microbiol Biotechnol. 2011;89(1):45-55. doi: 10.1007/s00253-010-2892-9,
PMID 20890754.

5. Sharon N, Lis H. History of lectins: from hemagglutinins to biological recognition molecules. Glycobiology. 2004;14(11):53R-62R. doi:
10.1093/glycob/cwh122, PMID 15229195,

6. Shaikh FM, Uzgare AS. Study of lectin-like protein from Terminalia catappa (TC) seeds for its physicochemical and antimicrobial properties. In:
ECSOC 2024. Basel Switzerland: MDPI. 2024. p. 75. doi: 10.3390/ecsoc-28-20179.

7. Bhutia SK, Panda PK, Sinha N, Praharaj PP, Bhol CS, Panigrahi DP. KPlant lectins in cancer therapeutics: targeting apoptosis and autophagy-
dependent cell death. Pharmacol Res. 2019 Jun; 144:8-18. doi: 10.1016/j.phrs.2019.04.001.

8. Varrot A, Basheer SM, Imberty A. Fungal lectins: structure, function and potential applications. Curr Opin Struct Biol. 2013;23(5):678-85. doi:
10.1016/j.sbi.2013.07.007, PMID 23920351.

9. Dias R De O, Machado L Dos S, Migliolo L, Franco OL. Insights into animal and plant lectins with antimicrobial activities. Molecules.
2015;20(1):519-41. doi: 10.3390/molecules20010519, PMID 25569512.

10. Cheung RC, Wong JH, Pan W, Chan YS, Yin C, Dan X. Marine lectins and their medicinal applications. Appl Microbiol Biotechnol.
2015;99(9):3755-73. doi: 10.1007/s00253-015-6518-0, PMID 25794876.

11. Nasi A, Picariello G, Ferranti P. Proteomic approaches to study structure, functions and toxicity of legume seeds lectins. Perspectives for the
assessment of food quality and safety. ] Proteomics. 2009;72:527-38. doi: 10.1016/j.jprot.2009.02.001, PMID: 19217948.

12. Shaikh Fakeha MR, Uzgare AS. Partial purification and characterization of a lectin-like protein from Terminalia catappa seeds. Res ] Chem
Environ. 2025;29(7):117-23. doi: 10.25303/297rjce1170123.

13. Shaikh FM, Uzgare AS. Lectins in nutrition: balancing nutritional benefits and antinutritional risks. Int Educ Res J. 2025 Jul;11(7):250-3. doi:
10.5281/zenodo.17112368.

14. Stillmark H. Uber ricin eingiftiges Ferment aus den Samen von Ricinus communis L. und einigeanderen Euphorbiaceen [MD thesis], University of
Dorpat. Estonia: Dorpat; 1888.

15. Bah CS, Fang EF, Ng TB. Medicinal applications of plant lectins. In: Fang EF, Ng TB, editors. Antitumor potential and other emerging medicinal
properties of natural compounds 2012. Dordrecht: Springer Netherlands; 2013. p. 55-74. doi: 10.1007/978-94-007-6214-5_5.

16. Silva NR, Araujo FN. Antibacterial activity of plant lectins: a review. Braz Arch Biol Technol. 2021;64:55-74. doi: 10.1590/1678-4324-
2021200631.

17. Yau T, Dan X, Ng CC, Ng TB. Lectins with potential for anti-cancer therapy. Molecules. 2015;20(3):3791-810. doi: 10.3390/molecules20033791,
PMID 25730388.

18. Soliman MM, El Shatoury EH, El Araby MM. Antibacterial and anticancer activities of three novel lectin-conjugated chitosan nanoparticles. Appl
Microbiol Biotechnol. 2024;108(1):524. doi: 10.1007/s00253-024-13344-7, PMID 39601890.

19. Konozy E, Osman M, Dirar A. Plant lectins as potent anti-coronaviruses anti-inflammatory antinociceptive and antiulcer agents. Saudi ] Biol Sci.
2022;29(6):103301. doi: 10.1016/j.5jbs.2022.103301, PMID 35475119.

20. Gong T, Wang X, Yang Y, Yan Y, Yu C, Zhou R. Plant lectins activate the NLRP3 inflammasome to promote inflammatory disorders. ] Immunol.
2017;198(5):2082-92. doi: 10.4049/jimmunol.1600145, PMID 28087670.

21. El Araby MM, El Shatoury EH, Soliman MM, Shaaban HF. Characterization and antimicrobial activity of lectins purified from three egyptian
leguminous seeds. AMB Express. 2020;10(1):90. doi: 10.1186/s13568-020-01024-4, PMID 32415415.

22. Agrawal SB, Gupta N, Bhagyawant SS, Gaikwad SM. Anticancer activity of lectins from Bauhinia purpurea and Wisteria floribunda on breast
cancer MCF-7 cell lines. Protein Pept Lett. 2020;27(9):870-7. doi: 10.2174/0929866527666200408143614, PMID 32268858.

23. Podder MK, Hossain MM, Kabir SR, Asaduzzaman AK, Hasan I. Antimicrobial antioxidant and antiproliferative activities of a galactose-binding
seed lectin from Manilkara zapota. Heliyon Heliyon. 2024;10(2):e24592. doi: 10.1016/j.heliyon.2024.e24592, PMID 38312555.

24. Devi S, Garg S, Kumar A, Kaushal N. Antioxidant activity of lectin isolated from leaves of Bryophyllum pinnatum. Plant Arch. 2021;21(1):981-4.
doi: 10.51470/PLANTARCHIVES.2021.v21.n01.136.

25. Srinivas BK, Shivamadhu MC, Devegowda PS, Mathew G, Tamizhmani T, Prabhakaran SG. Screening and evaluation of lectin and anti-cancer
activity from the phloem exudate/sap of the Indian dietary ethnomedicinal plants. Pharmacogn J. 2019;11(3):570-8. doi:
10.5530/pj.2019.11.91.

26. Estrada Martinez LE, Moreno Celis U, Cervantes Jimenez R, Ferriz Martinez RA, Blanco Labra A, Garcia Gasca T. Plant lectins as medical tools
against digestive system cancers. Int ] Mol Sci. 2017;18(7):1403. doi: 10.3390/ijms18071403, PMID 28671623.

27. Sridhara A, Mallur D], V RS. Antiproliferative effect of Entada rheedii crude lectin extract on human colorectal cancer cells. Jordan ] Biol Sci.
2024;17(3):541-8. doi: 10.54319/jjbs/170317.

28. Gonzalez De Mejia EG, Prisecaru VI. Lectins as bioactive plant proteins: a potential in cancer treatment. Crit Rev Food Sci Nutr. 2005;45(6):425 -
45. doi: 10.1080/10408390591034445.

29. Bashir H. Investigation of antibacterial and hepatoprotective activity of lectin protein from Lepidium sativum seeds. Arab ] Med Aromat Plants.
2024;9(3):41. doi: 10.48347/IMIST.PRSM /ajmap-v9i3.49261.

30. Enoma S, Adewole TS, Agunbiade TO, Kuku A. Antimicrobial activities and phylogenetic study of Erythrina senegalensis DC (Fabaceae) seed
lectin. Biotechnologia. 2023;104(1):21-32. doi: 10.5114 /bta.2023.125083, PMID 37064277.

31. Sawant SS, Randive VR, Kulkarni SR. Lectins from seeds of Abrus precatorius: evaluation of antidiabetic and antihyperlipidemic potential in
diabetic rats. Biomed Pharmacother. 2017;7(2):71-80. doi: 10.5958/2231-5691.2017.00013.2.

32. Radhakrishnan A, Chellapandian H, Ramasamy P, Jeyachandran S. Back 2 basics: animal lectins: an insight into a highly versatile recognition
protein. ] Proteins Proteom. 2022;14(1):43-59. doi: 10.1007/s42485-022-00102-4, PMID 36597476.

33. Santos AF, Da Silva MD, Napoleao TH, Paiva PM, Correia MT, Coelho LC. Lectins: function, structure, biological properties and potential

applications. CEB-centre of biological Engineering University of minho; 2015.

16


https://doi.org/10.1007/s10719-020-09942-y
https://www.ncbi.nlm.nih.gov/pubmed/32860551
https://doi.org/10.1126/science.119.3091.419
https://www.ncbi.nlm.nih.gov/pubmed/17842730
https://doi.org/10.22036/abcr.2025.494266.2249
https://doi.org/10.1007/s00253-010-2892-9
https://www.ncbi.nlm.nih.gov/pubmed/20890754
https://doi.org/10.1093/glycob/cwh122
https://www.ncbi.nlm.nih.gov/pubmed/15229195
https://doi.org/10.3390/ecsoc-28-20179
https://doi.org/10.1016/j.phrs.2019.04.001
https://doi.org/10.1016/j.sbi.2013.07.007
https://www.ncbi.nlm.nih.gov/pubmed/23920351
https://doi.org/10.3390/molecules20010519
https://www.ncbi.nlm.nih.gov/pubmed/25569512
https://doi.org/10.1007/s00253-015-6518-0
https://www.ncbi.nlm.nih.gov/pubmed/25794876
https://doi.org/10.1016/j.jprot.2009.02.001
https://www.ncbi.nlm.nih.gov/pubmed/19217948
https://doi.org/10.25303/297rjce1170123
https://doi.org/10.5281/zenodo.17112368
https://doi.org/10.1007/978-94-007-6214-5_5
https://doi.org/10.1590/1678-4324-2021200631
https://doi.org/10.1590/1678-4324-2021200631
https://doi.org/10.3390/molecules20033791
https://www.ncbi.nlm.nih.gov/pubmed/25730388
https://doi.org/10.1007/s00253-024-13344-7
https://www.ncbi.nlm.nih.gov/pubmed/39601890
https://doi.org/10.1016/j.sjbs.2022.103301
https://www.ncbi.nlm.nih.gov/pubmed/35475119
https://doi.org/10.4049/jimmunol.1600145
https://www.ncbi.nlm.nih.gov/pubmed/28087670
https://doi.org/10.1186/s13568-020-01024-4
https://www.ncbi.nlm.nih.gov/pubmed/32415415
https://doi.org/10.2174/0929866527666200408143614
https://www.ncbi.nlm.nih.gov/pubmed/32268858
https://doi.org/10.1016/j.heliyon.2024.e24592
https://www.ncbi.nlm.nih.gov/pubmed/38312555
https://doi.org/10.51470/PLANTARCHIVES.2021.v21.no1.136
https://doi.org/10.5530/pj.2019.11.91
https://doi.org/10.3390/ijms18071403
https://www.ncbi.nlm.nih.gov/pubmed/28671623
https://doi.org/10.54319/jjbs/170317
https://doi.org/10.1080/10408390591034445
https://doi.org/10.48347/IMIST.PRSM/ajmap-v9i3.49261
https://doi.org/10.5114/bta.2023.125083
https://www.ncbi.nlm.nih.gov/pubmed/37064277
https://doi.org/10.5958/2231-5691.2017.00013.2
https://doi.org/10.1007/s42485-022-00102-4
https://www.ncbi.nlm.nih.gov/pubmed/36597476

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

F. M. R. Shaikh & A. S. Uzgare
Int ] Chem Res, Vol 10, Issue 1, 12-18

Liu Y, Liu ], Pang X, Liu T, Ning Z, Cheng G. The roles of direct recognition by animal lectins in antiviral immunity and viral pathogenesis.
Molecules. 2015;20(2):2272-95. doi: 10.3390/molecules20022272, PMID 25642837.

Loh SH, Park JY, Cho EH, Nah SY, Kang YS. Animal lectins: potential receptors for ginseng polysaccharides. ] Ginseng Res. 2015;41(1):1-9. doi:
10.1016/j.jgr.2015.12.006, PMID 28123316.

Liu Z, Zhang Q, Peng H, Zhang WZ. Animal lectins: potential antitumor therapeutic targets in apoptosis. Appl Biochem Biotechnol.
2012;168(3):629-37. doi: 10.1007/s12010-012-9805-6, PMID 22826026.

Bianchi A. Editorial. Immunol Lett. 1999;69(1):1. doi: 10.1016/S0165-2478(99)00091-7.

Cao X, Huo Z, Lu M, Mao D, Zhao Q, Xu C. Purification of lectin from larvae of the fly Musca domestica and in vitro anti-tumor activity in MCF-7
cells. ] Insect Sci. 2010;10:164. doi: 10.1673/031.010.14124, PMID 21067415.

Nie J, Cao X, Zhou M, Zhang X, Zhang R, Niu L. Musca domestica pupae lectin induces apoptosis in HepG: cells through a NF-kB/p65-mediated
caspase pathway. Bull Degrad Control Soc. 2012;18(15):1557.

Sreeramulu B, Arumugam G, Paulchamy R, Karuppiah H, Sundaram ]. B-Galactoside binding lectin from caddisfly larvae Stenopsyche
kodaikanalensis with selective modes of antibacterial activity: purification and characterization. Int ] Biol Macromol. 2018;115:1033-45. doi:
10.1016/j.ijbiomac.2018.04.158, PMID 29727651.

Lecointre C, Simon V, Kerneur C, Allemand F, Fournet A, Montarras I. Dimerization of the pragmin pseudo-kinase regulates protein tyrosine
phosphorylation. Structure. 2018;26(4):545-54.e4. doi: 10.1016/j.str.2018.01.017, PMID 29503074.

Varrot A, Basheer SM, Imberty A. Fungal lectins: structure, function and potential applications. Curr Opin Struct Biol. 2013;23(5):678-85. doi:
10.1016/j.sbi.2013.07.007, PMID 23920351.

A Urga S, Nanut MP, Kos ], Sabotic J. Fungal lectin MpL enables entry of protein drugs into cancer cells and their subcellular targeting.
Oncotarget. 2017;8(16):26896-910. doi: 10.18632/oncotarget. 15849, PMID 28460472.

Sabotic ], Puerta A, Gonzalez Bakker A, Karnicar K, Erzar E, Tumpej T. M fungal lectins show differential antiproliferative activity against cancer
cell lines. Int ] Biol Macromol. 2025;294:139220. doi: 10.1016/j.ijbiomac.2024.139220, PMID 39732261.

Ghufran MS, Ghosh K, Kanade SR. A fucose-specific lectin from Aspergillus flavus induced interleukin-8 expression is mediated by mitogen-
activated protein kinase p38. Med Mycol. 2017;55(3):323-33. doi: 10.1093/mmy/myw066, PMID 27664169.

Audfray A, Beldjoudi M, Breiman A, Hurbin A, Boos I, Unverzagt C. A recombinant fungal lectin for labeling truncated glycans on human cancer
cells. PLOS One. 2015;10(6):e0128190. doi: 10.1371/journal.pone.0128190, PMID 26042789.

Nagre NN, Chachadi VB, Eligar SM, Shubhada C, Pujari R, Shastry P. Purification and characterization of a mitogenic lectin from Cephalosporium,
a pathogenic fungus causing mycotic keratitis. Biochem Res Int. 2010;2010:854656. doi: 10.1155/2010/854656, PMID 21188078.

Leal AF, Lopes NE, Clark AT, De Pontes Filho NT, Beltrao EI, Neves RP. Carbohydrate profiling of fungal cell wall surface glycoconjugates of
Aspergillus species in brain and lung tissues using lectin histochemistry. Med Mycol. 2012;50(7):756-9. doi: 10.3109/13693786.2011.631946,
PMID 22103341.

Jagadeesh N, Belur S, Hegde P, Kamalanathan AS, Swamy BM, Inamdar SR. An L-fucose-specific lectin from Aspergillus niger isolated from
mycotic keratitis patient and its interaction with human pancreatic adenocarcinoma PANC-1 cells. Int ] Biol Macromol. 2019;134:487-97. doi:
10.1016/j.ijbiomac.2019.04.192, PMID 31051203.

Ismaya WT, Tjandrawinata RR, Rachmawati H. Lectins from the edible mushroom agaricus bisporus and their therapeutic potentials. Molecules.
2020;25(10):2368. doi: 10.3390/molecules25102368, PMID 32443732.

Liu J, Li H, Luo X, Ma L, Li C, Qu S. A lectin gene is involved in the defense of Pleurotus ostreatus against the mite predator Tyrophagus
putrescentiae. Front Microbiol. 2023;14:1191500. doi: 10.3389/fmicb.2023.1191500, PMID 37180275.

Moradi A, El Shetehy M, Gamir ], Austerlitz T, Dahlin P, Wieczorek K. Expression of a fungal lectin in Arabidopsis enhances plant growth and
resistance toward microbial pathogens and a plant-parasitic nematode. Front Plant Sci. 2021;12:657451. doi: 10.3389/fpls.2021.657451, PMID
33897746.

Al Obaydi SN. Extraction and purification of lectins from mushroom and study its agglutination activity. ] Wasit Sci Med. 2023;16(1):1-6. doi:
10.31185/jwsm.341.

He M, Su D, Liu Q, Gao W, Kang Y. Mushroom lectin overcomes hepatitis B virus tolerance via TLR6 signaling. Sci Rep. 2017;7(1):5814. doi:
10.1038/s41598-017-06261-5, PMID 28724955.

Seliman TM, Ulbegi GA, Ozsoy N, Kavlo HA, Sagirli PA. Anti-inflammatory activity of a novel lectin isolated from Pleurotus eryngii var. ferulae
mushroom. Istanb ] Pharm. 2024;54(2):195-204. doi: 10.26650/Istanbul]Pharm.2024.1322171.

Buriak I, Kumeiko V. Marine lectins and lectin-like proteins as promising molecules targeting aberrant glycosylation signatures in human brain
tumors. Mar Drugs. 2024;22(12):527. doi: 10.3390/md22120527, PMID 39728102.

Catanzaro E, Calcabrini C, Bishayee A, Fimognari C. Antitumor potential of marine and freshwater lectins. Mar Drugs. 2019;18(1):11. doi:
10.3390/md18010011, PMID 31877692.

De Arruda MC, Da Silva MR, Cavalcanti VL, Brandao RM, Viana Marques DA, De Lima LR. Antitumor lectins from algae: a systematic review. Algal
Res. 2023;70:102962. doi: 10.1016/j.algal.2022.102962.

Hung LD, Ly BM, Hao VT, Trung DT, Trang VT, Trinh PT. Purification, characterization and biological effect of lectin from the marine sponge
Stylissa flexibilis (Levi, 1961). Comp Biochem Physiol B Biochem Mol Biol. 2018;216:32-8. doi: 10.1016/j.cbpb.2017.11.008, PMID 29175481.
Singh RS, Walia AK. Lectins from red algae and their biomedical potential. ] Appl Phycol. 2018;30(3):1833-58. doi: 10.1007/s10811-017-1338-
5, PMID 32214665.

Fernandez Romero JA, Paglini MG, Priano C, Koroch A, Rodriguez Y, Sailer J. Algal and cyanobacterial lectins and their antimicrobial properties.
Mar Drugs. 2021;19(12):687. doi: 10.3390/md19120687, PMID 34940686.

Carneiro RF, Tabosa PA, Candido JG, Menezes VP, Rocha Junior PA, Andrade AL. Toward enhanced antibiotic efficacy: exploring the synergistic
potential of marine-derived lectins against human pathogenic bacteria. An Acad Bras Cienc. 2024;96(4):e20240072. doi: 10.1590/0001-
3765202420240072.

Abreu TM, Corpe FP, Teles FB, Rivanor RL, Sousa CN, Medeiros IS. Lectin isolated from the red marine alga Solieria filiformis (Kiitzing) P.W.
Gabrielson: secondary structure and antidepressant-like effect in mice submitted to the lipopolysaccharide-induced inflammatory model of
depression. Algal Res. 2022;65:102715. doi: 10.1016/j.algal.2022.102715.

Lima ME, Carneiro ME, Nascimento AE, Grangeiro TB, Holanda ML, Amorim RC. Purification of a lectin from the marine red alga Gracilaria
cornea and its effects on the cattle tick Boophilus microplus (Acari: Ixodidae). ] Agric Food Chem. 2005;53(16):6414-9. doi: 10.1021/jf0509660.
Ahmmed MK, Bhowmik S, Giteru SG, Zilani MN, Adadi P, Islam SS. An update of lectins from marine organisms: characterization, extraction
methodology and potential biofunctional applications. Mar Drugs. 2022;20(7):430. doi: 10.3390/md20070430, PMID 35877723.

Rogers DJ, Hori K. Marine algal lectins: new developments. Hydrobiologia. 1993;260-261(1):589-93. doi: 10.1007 /BF00049075.

Almeida AS, Mendonca DN, Carneiro RF, Pinheiro U, Nascimento EF, Andrade AL. Purification biochemical characterization of a lectin from
marine sponge Ircinia strobilina and its effect on the inhibition of bacterial biofilms. An Acad Bras Cienc. 2023;95(Suppl 2):e20220619. doi:
10.1590/0001-3765202320220619, PMID 38088730.

17


https://doi.org/10.3390/molecules20022272
https://www.ncbi.nlm.nih.gov/pubmed/25642837
https://doi.org/10.1016/j.jgr.2015.12.006
https://www.ncbi.nlm.nih.gov/pubmed/28123316
https://doi.org/10.1007/s12010-012-9805-6
https://www.ncbi.nlm.nih.gov/pubmed/22826026
https://doi.org/10.1016/S0165-2478(99)00091-7
https://doi.org/10.1673/031.010.14124
https://www.ncbi.nlm.nih.gov/pubmed/21067415
https://doi.org/10.1016/j.ijbiomac.2018.04.158
https://www.ncbi.nlm.nih.gov/pubmed/29727651
https://doi.org/10.1016/j.str.2018.01.017
https://www.ncbi.nlm.nih.gov/pubmed/29503074
https://doi.org/10.1016/j.sbi.2013.07.007
https://www.ncbi.nlm.nih.gov/pubmed/23920351
https://doi.org/10.18632/oncotarget.15849
https://www.ncbi.nlm.nih.gov/pubmed/28460472
https://doi.org/10.1016/j.ijbiomac.2024.139220
https://www.ncbi.nlm.nih.gov/pubmed/39732261
https://doi.org/10.1093/mmy/myw066
https://www.ncbi.nlm.nih.gov/pubmed/27664169
https://doi.org/10.1371/journal.pone.0128190
https://www.ncbi.nlm.nih.gov/pubmed/26042789
https://doi.org/10.1155/2010/854656
https://www.ncbi.nlm.nih.gov/pubmed/21188078
https://doi.org/10.3109/13693786.2011.631946
https://www.ncbi.nlm.nih.gov/pubmed/22103341
https://doi.org/10.1016/j.ijbiomac.2019.04.192
https://www.ncbi.nlm.nih.gov/pubmed/31051203
https://doi.org/10.3390/molecules25102368
https://www.ncbi.nlm.nih.gov/pubmed/32443732
https://doi.org/10.3389/fmicb.2023.1191500
https://www.ncbi.nlm.nih.gov/pubmed/37180275
https://doi.org/10.3389/fpls.2021.657451
https://www.ncbi.nlm.nih.gov/pubmed/33897746
https://doi.org/10.31185/jwsm.341
https://doi.org/10.1038/s41598-017-06261-5
https://www.ncbi.nlm.nih.gov/pubmed/28724955
https://doi.org/10.26650/IstanbulJPharm.2024.1322171
https://doi.org/10.3390/md22120527
https://www.ncbi.nlm.nih.gov/pubmed/39728102
https://doi.org/10.3390/md18010011
https://www.ncbi.nlm.nih.gov/pubmed/31877692
https://doi.org/10.1016/j.algal.2022.102962
https://doi.org/10.1016/j.cbpb.2017.11.008
https://www.ncbi.nlm.nih.gov/pubmed/29175481
https://doi.org/10.1007/s10811-017-1338-5
https://doi.org/10.1007/s10811-017-1338-5
https://www.ncbi.nlm.nih.gov/pubmed/32214665
https://doi.org/10.3390/md19120687
https://www.ncbi.nlm.nih.gov/pubmed/34940686
https://doi.org/10.1590/0001-3765202420240072
https://doi.org/10.1590/0001-3765202420240072
https://doi.org/10.1016/j.algal.2022.102715
https://doi.org/10.1021/jf0509660
https://doi.org/10.3390/md20070430
https://www.ncbi.nlm.nih.gov/pubmed/35877723
https://doi.org/10.1007/BF00049075
https://doi.org/10.1590/0001-3765202320220619
https://www.ncbi.nlm.nih.gov/pubmed/38088730

F. M. R. Shaikh & A. S. Uzgare
Int ] Chem Res, Vol 10, Issue 1, 12-18

68. Roopashri AN, Savitha J. Screening of freshwater microalgae species for occurrence of lectins and their carbohydrate-binding specificity. ] Appl
Biol Sci. 2022;16(1):24-34. doi: 10.71336/jabs.874.

69. Gondim AC, Roberta Da Silva S, Mathys L, Noppen S, Liekens S, Holanda Sampaio A. Potent antiviral activity of carbohydrate-specific algal and
leguminous lectins from the Brazilian biodiversity. MedChemComm. 2019;10(3):390-8. doi: 10.1039/C8MD00508G, PMID 30996857.

18


https://doi.org/10.71336/jabs.874
https://doi.org/10.1039/C8MD00508G
https://www.ncbi.nlm.nih.gov/pubmed/30996857

	INTRODUCTION
	CONCLUSION
	ACKNOWLEDEGEMENT
	FUNDING
	AUTHORS CONTRIBUTIONS
	CONFLICT OF INTERESTS
	REFERENCES

