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Abstract  

Their significance is highlighted by the chronicity, expense, and complexity of autoimmune 

diseases (Ads), which impact many organs and tissues.   Addressing ads in patient populations 

calls for a more thorough strategy.   An innovative method of obtaining an integrated therapeutic 

agent is through natural phytoconstituents.  The marine environment is rich in a wide range of 

biomolecules with advantageous properties.  Numerous substances that have been demonstrated 

to have immunomodulatory properties and may have therapeutic uses for Ads have been 

discovered in sponges, bacteria, fungi, cyanobacteria, and algae.  It has been demonstrated that 

bioactive marine chemicals influence immunological processes and are essential for 

immunotherapies. The information regarding the particular effects of chemicals derived from 

marine organisms being used as food supplements or in the management of immune system 

diseases is increasing. In this paper, numerous sources of possible marine metabolic compounds 

like seagoing plants and animals are discussed. Following their isolation, characterization, and 

identification in recent years, a number of marine phytoconstituents are currently undergoing 

investigations for potential human use.  In this review, we have attempted to compile data on 

phytoconstituents of marine origin that exhibit immunomodulatory and anti-inflammatory 

properties, and we have briefly examined their modes of action.   

Keywords: Autoimmune disorders, phytoconstituents, marine, immunomodulatory 

 

1. INTRODUCTION 

 

Biomolecules produced from marine sources have drawn more attention as possible therapeutic targets for 

autoimmune diseases.   Seas, straits, gulfs, bays, coves, and several islands encircle Nagasaki Prefecture, which 

has Japan's second-longest coastline after Hokkaido [1].   Biomolecules that are small to medium in size that have 

the ability to cross cell membranes and interfere with intracellular protein interactions, which causes 

autoinflammatory diseases such familial We have been developing a library of authentic marine microbial extracts, 

including Mediterranean fever.   We have isolated more than 20,000 marine microbes[16].   In order to create 

shark nanobodies that may be used as novel therapeutic agents to treat autoimmune diseases, we have also been 

attempting to set up an indoor shark breeding facility.   Sharks produce heavy-chain antibodies called 

immunoglobulin novel antigen receptors, which can bind a range of foreign antigens. These receptors contain five 

constant domains (CNAR) and one variable domain (VNAR).    Escherichia coli produces a VNAR single-domain 

fragment known as a nanobody, which is the best treatment for autoimmune diseases[12].  
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Consequently, it is anticipated that shark nanobodies will resemble mammalian antibodies in terms of variety and 

affinity [3].   Shark nanobodies also have the potential to be used in the future to create highly precise, stable, 

efficient, and reasonably priced biotherapeutics because of their physical stability and low manufacturing costs.    

We give a brief overview of the history of the development of conventional small molecule drugs and monoclonal 

antibodies for the treatment of autoimmune diseases before introducing Nagasaki University's drug discovery 

system, which uses a novel marine microbial extract library and shark nanobodies.  Both innate and adaptive 

immunity are components of the immune system.   In addition to having cytotoxic activity against transformed 

and infected cells, innate immune cells, such as macrophages and dendritic cells, can also recognize pathogen-

associated molecular patterns (PAMPs), such as lipopolysaccharides, flagellins, and double-stranded RNAs, and 

damage-associated molecular patterns (DAMPs, also known as danger signals or alarmins), which set off non-

infectious inflammatory responses.    Adaptive immune cells produce a wide variety of antigen-specific receptors 

on their cell surface or release antibodies as a result of gene recombination [19].    To reduce their symptoms, RA 

patients are offered immunosuppressive medications and anti-inflammatory biologics. 

 

2. REVIEW OF LITERATURE 

 

To develop treatments for inflammatory illnesses, novel methods for disrupting protein–protein interaction (PPI) 

in innate immunity cells are required, as PPI is essential for the cytoplasmic growth of inflammasomes.    Here, 

we give a summary of how biologics and traditional small molecule medications have been developed to treat 

autoimmune diseases.   In addition to joint pain, stiffness, and swelling, RA is an inflammatory and autoimmune 

disease that can cause fever, tiredness, and exhaustion.    Rheumatic pain was one of the most excruciating 

symptoms to be relieved during the thousands of years that people have had RA[5]. 

Some plant or herb extracts or decoctions, such as poplar bark, meadowsweet flower (Spirea), and willow tree 

bark (Salix), may have contained salicylates. In ancient Greece, Hippocrates recommended using willow tree bark 

to treat fever and rheumatic discomfort.  The first clinical report on the use of willow bark treatments to treat fever 

and pain was published in 1763.  Glucose and salicylic alcohol can be produced by hydrolysing salicin, an 

alcoholic β-glucoside prodrug.  Salicylic acid, a molecule having pharmacological activity, is produced by further 

metabolism of salicylic alcohol.  Salicylaldehyde from meadowsweet and salicin from willow bark were used to 

create pure salicylic acid in 1835–1838 [14]. 

Because of its toxicity and bitterness, which can result in nausea, vomiting, and stomach discomfort in addition 

to hearing issues, acetylsalicylic acid was more effective than salicylic acid as a treatment for rheumatic disorders.   

By refining the production pathway to acetylsalicylic acid, Felix Hoffmann created an acceptable profile and 

decreased the toxicity of the derivative in 1897.   The most often used medication throughout the previous century 

was acetylsalicylic acid, which is currently marketed under the name.  The drug is also used clinically to treat RA 

patients, albeit it is unknown exactly what mechanism underlies its anti-rheumatic action.   Nevertheless, it has 

been shown that hydroxychloroquine prevents the production of activated immune effector cells and pro-

inflammatory cytokines. 

 

3. MATERIALS AND METHOD 

 

Most physiological functions are inhibited by conventional NSAIDs because they block both COX-1 and COX-

2, which might result in adverse effects such gastrointestinal toxicities.  In order to create treatments that are 

specific for inflammatory tissues, selective inhibitors of COX-2 were evaluated, modified, and manufactured after 

this finding.  Celecoxib, etoricoxib, parecoxib, and valdecoxib are a few examples of COX-2 selective inhibitors, 

as shown in Supplementary Fig.  The empirical discovery of NSAIDs led to the discovery of glucocorticoids, 

which were found to have therapeutic effects on RA in both pregnancy and jaundice. These clinical data led to the 

hypothesis that a factor produced by the adrenal cortices would be able to alleviate the symptoms of rheumatic 

illnesses.  A class of steroid hormones known as glucocorticoids regulates glucose metabolism by binding to the 

glucocorticoid receptor [7]. 

 The liver enzyme can break down the prodrug prednisone to produce the pharmacologic drug prednisolone. Even 

though glucocorticoids are especially effective in treating rheumatic illnesses, long-term use of these drugs is not 

recommended for RA because of the possibility of adverse side effects such infection, gastrointestinal irritation, 

and bone damage.   Glucocorticoids are mostly used to treat rheumatic disorders by inhibiting the immune system.   

The effects of methotrexate on RA and psoriatic arthritis were investigated in the 1960s since it has been 

demonstrated to compromise the immune system.   As anticipated, methotrexate lessened the symptoms of the 

diseases.   Additionally, the drug may be administered for a longer duration than glucocorticoids. 

 As a paradigm for disease-modifying anti-rheumatic medications (DMARDs), methotrexate decreases pro-

inflammatory cytokines and immune effector cells by blocking dihydrofolate reductase, which is necessary for 

DNA and RNA synthesis.    Since many inhibitors depress the immune system, which negatively affects the 

proliferation and activity of rapidly proliferating cells like lymphocytes, they were studied to see if they may be 

utilized as DMARDs in the treatment of rheumatic disorders. An isoxazole derivative called leflunomide prevents 



TPM Vol. 32, No. S6, 2025         Open Access 

ISSN: 1972-6325 

https://www.tpmap.org/ 

 

 

259 
 

  

the dihydroorotate dehydrogenase from catalysing the conversion of dihydroorotate to orotate and the transfer of 

electrons from quinone to quinol.   This mechanism is essential to the electron transfer chain and pyrimidine 

production.    An aminoquinoline derivative with anti-malarial and immune-modulating properties is 

hydroxychloroquine.    Cyclophosphamide is an alkylating medication used to treat cancer.    The medication can 

be used to treat autoimmune diseases since it suppresses immune responses.    Cyclophosphamide is used for 

severe autoimmune illnesses when traditional DMARDs are ineffective due to its possible toxicity[18]. 

After being digested, sulfasalazine is absorbed in the gut as amino salicylic acid and sulphapyridine.  The drug's 

precise mechanism is yet unknown, although one possible explanation is that it inhibits prostaglandin formation, 

which reduces inflammation.  Additionally, it was hypothesized that the medication suppresses the immune 

system's effector cells by blocking enzymes that need folate.  As a calcineurin inhibitor, cyclosporine impairs 

effector T cell activity and suppresses the generation of pro-inflammatory cytokines. On the other hand, tiny 

compounds typically have a difficult time disrupting PPI, whereas conventional synthesized medications can be 

ingested into the cells.  As a result, creating mid-sized molecules or molecularly engineered nanobodies is essential 

for creating next-generation medications that treat autoimmune diseases like FMF and Still's disease.  To develop 

mid-size medicines and conventional small-size compounds, we have been isolating sea microorganisms and 

establishing an authentic marine microbial extract library in our lab at Nagasaki University. 

 

4. RESULT AND DISCUSSION 

 

The oceans are extremely diverse because they currently make up 99% of all living space and around three-fourths 

of the Earth's surface.   Marine bacteria are the source of much of the genetic and metabolic variability of life, 

with a population of over 3.6 × 1029 and an aggregate cellular carbon content of 3 × 1017 g.   Consequently, a 

wide range of biological processes can be initiated by the action of several natural products on a variety of 

biomolecules, including enzymes and receptors.   The most crucial stage in the creation of new medicines is 

identifying unique backbone structures for chemicals or biomolecules.   Therefore, original drug libraries with a 

range of molecular weights and chemical spaces must be used[10]. 

 
Figure 1: Predicted binding sites 

Natural substances have contributed significantly to therapeutic leads throughout the last four decades.   A 

comprehensive examination of FDA-approved pharmaceuticals submitted between January 1981 and September 

2019 found that natural products are intimately related to 49.2% of all medications.  Of them, 3.8% are unaltered 

natural goods, 0.8% are plant-based medications, 18.9% are natural product derivatives, 3.2% are synthetic 

medications that mimic natural products, and 22.5% are natural product mimetics[14].  
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Figure 2: Percentage of hits with better binding energy scores 

The majority of medications used to be human-accessible plant and herb extracts or decoctions.    The methodical 

gathering of marine microorganisms and the production of marine microbial extract libraries have been made 

possible by the development of marine microbe culture systems and identification methods.    The most important 

stage in the creation of medications is identifying novel chemical or biomolecule backbone structures.   

 
Figure 3: Binding modes of SC-558 

We set out to isolate marine microorganisms from the beaches of Nagasaki Prefecture in order to efficiently gather 

them.    Due to the low effectiveness of microbial colony growth, our initial attempts to separate marine 

microorganisms from saltwater failed.    As a result, we mostly separated marine microorganisms and collected 

marine creatures from the alimentary canal.    As mentioned before, the majority of marine life, including sea 

urchins, crabs, lobsters, sea cucumbers, sea anemones, oysters, and shrimp, was harvested from the coasts.    After 

being streaked onto seawater and marine agar plates, the alimentary canal samples were cultured for a few days 

at 26 °C.  

  

5. CONCLUSION 

 

The pharmacological targets of conventional small-molecule medications and biologics are frequently 

intracellular enzymes or receptors that detect small-molecule substrates or ligands, membrane-bound receptors, 

or extracellular proteinaceous factors.   However, in situations of autoinflammatory diseases like FMF, 

intracellular PPI, such as the pyrin-ASC interaction, should be considered as a therapeutic target.   A new class of 

targets necessitates a new class of therapies.  If this is accurate, then the characteristics of shark nanobodies make 

them suitable for use as intracellular PPI inhibitors.  We anticipate that individuals with autoimmune diseases may 

benefit therapeutically from shark nanobodies.    Shark nanobodies, like camelid nanobodies, have a strong 
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structural composition because the CDR loops are maintained by intra-loop disulfide and hydrogen bonds and 

several charged and hydrophilic side chains of charged amino acids are exposed at the surface of the Ig scaffold.   
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