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Abstract: Immunomodulators are substances or drugs that modify the immune response by enhancing or 

suppressing it. They are pivotal in the treatment of various diseases, including autoimmune disorders, 

cancers, and inflammatory conditions. This review presents an overview of the current knowledge on 

immunomodulators, focusing on their mechanisms of action, types, therapeutic applications, and recent 

advances in pharmaceutical research.   

Immunomodulators are a diverse class of agents that play a crucial role in regulating the immune 

system's activity by either stimulating or suppressing its responses. These agents are pivotal in the 

treatment of a wide range of medical conditions, including autoimmune diseases, cancers, infections, and 

inflammatory disorders. The immune system is inherently complex, involving various tissues, cells, and 

proteins working in concert to defend the body against pathogens situations where the immune system is 

either overactive or underactive, immunomodulators restore equilibrium by modifying immune 

responses. Immunomodulators have a variety of modes of action. Vaccines and cytokines are examples of 

immunostimulants that boost immune responses to tumor cells or infectious agents, helping to eradicate 

disease. On the other hand, immunosuppressants, such as corticosteroids, calcineurin inhibitors, and 

monoclonal antibodies, suppress immune activity in order to control autoimmune activity or prevent 

tissue rejection after transplantation. Based on their origin and mode of action, these agents are divided 

into several groups, including synthetic medications like corticosteroids, biologics that target particular 

cytokines like TNF-α and IL-6, and substances derived from plants like terpenoids and flavonoids.  

Immunomodulators have a wide range of clinical uses. They are employed in the treatment of infectious 

diseases, cancer immunotherapy, and autoimmune diseases like rheumatoid arthritis, multiple sclerosis, 

and inflammatory bowel disease. Significant progress has been made in the development of 

immunomodulators, including the incorporation of plant-based and herbal therapies, which have 

promising therapeutic potential because of their bioactive phytochemicals. Despite their therapeutic 

advantages, issues like side effects, clinical validation, and standardization still exist. Research is still 

being conducted to better understand their mechanisms, maximize their application, and investigate new 

agents to enhance patient outcomes in a variety of medical specialties. 
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I. INTRODUCTION 

The immune system is essential for defending the body against pathogens and maintaining homeostasis. 

Immunomodulators regulate immune responses, which can be targeted to treat diseases such as rheumatoid arthritis, 

multiple sclerosis, and certain cancers. In pharmacy, understanding the modulation of immunity helps develop effective 

treatment regimens and novel therapies. Immunomodulators are drug treatments that change your body’s immune 

response. Your immune system is a vast network of organs, white blood cells, proteins and other chemicals that protect 
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you from threats. Germs and diseased cells, like cancer cells, cause a healthy immune system to spring into action to 

fight.  

Our immune system is a complex network of tissues, cells, and proteins. All of these work together to protect you from 

things such as disease-causing germs, cancer cells, and potentially harmful substances in the environment.  

Some drugs affect the immune system to treat a disease or illness. These are referred to as immunomodulators.  

The types of immunomodulators and the conditions that they can treat are very diverse.  

Keep reading  more about immunomodulators, how they work, and what they’re used for.  

Generally speaking, immunomodulators can work in one of two ways. They can either stimulate or suppress the 

immune system.  

When an immunomodulator stimulates, it gives your immune system the boost it needs to help it respond to an illness 

or disease. Immunomodulators used in cancer treatments can work this way.  

Immunomodualator   are  that increase immune system activity. These types of immunomodulators are used when the 

immune system is contributing to disease such as in autoimmune disorders.  

Immunomodulators are used for many different types of illnesses and diseases.  

These include trusted source:  

 Cancer  

 autoimmune disorders, including but not limited to:  

 lupus  

 rheumatoid arthritis (RA)  

 multiple sclerosis (MS)  

 psoriasis, including psoriatic arthritis  

 inflammatory bowel disease (IBD), including ulcerative colitis and Crohn’s disease  

 allergic conditions, including allergies, asthma, and eczema  

Immunomodulators can be given in many different ways. How they’re administered depends on the specific drug that’s 

being used and what it’s being used to treat. Some of the most common ways include:  

by mouth (orally)  

through a subcutaneous injection  

via IV (intravenously)  

Some types of corticosteroids can also be applied directly to the skin as a cream or ointment. This is called topical 

application.  

If you’ve be prescribed an immunomodulator, a doctor or healthcare professional will give you detailed information 

about how and when you need to take your medication. Be sure to follow these instructions careful.  

An immunomodulator is a substance that modifies the immune system to help your body respond to a disease or illness.  

Your immune system is a complex network of tissues, cells, and proteins. All of these work together to protect you 

from things such as disease-causing germs, cancer cells, and potentially harmful substances in the environment.  

Some drugs affect the immune system to treat a disease or illness. These are referred to as immunomodulators.  

The types of immunomodulators and the conditions that they can treat are very diverse. Keep reading to read more 

about immunomodulators, how they work, and what they’re used for.  

  

II. HOW DO IMMUNOMODULATORS WORK? 

Generally speaking, immunomodulators can work in one of two ways. They can either stimulate or suppress the 

immune system.  

When an immunomodulator stimulates, it gives your immune system the boost it needs to help it respond to an illness 

or disease. Immunomodulators used in cancer treatments can work this way.  

Immunosuppressant are immunomodulators that lower immune system activity. These types of immunomodulators are 

used when the immune system is contributing to disease such as in autoimmune disorders.   
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III. WHAT ARE THE DIFFERENT TYPES OF IMMUNOMODULATORS? 

Immunomodulators come in many different immunosuppressant forms, including:  

Immunotherapy for cancer: Immunotherapy is a type of cancer treatment that helps your immune system to better 

respond to cancer. In this situation, immunomodulators are boosting the activity of the immune system.  

Traditional immunosuppressant: Traditional  are drugs that work to broadly dampen the immune response. They’re 

typically used for autoimmune disorders in which the immune system is mistakenly attacking healthy tissue.  

Biologics: Biologic trusted source are proteins that are produced in a laboratory and target specific pathways of the 

immune response, typically those that are involved in inflammation. Biologics are used for conditions that are mediated 

by increased inflammation. Because they only suppress certain parts of the immune response, their effects aren’t as 

broad as those of traditional immunosuppressant.  

Disease-modifying therapies for multiple sclerosis (MS): MS is treated with disease-modifying therapies (DMTs). 

These drugs help to lower levels of inflammation, thereby lowering the likelihood of relapses and preventing additional 

damage to myelin and the nerves under it.  

  

IV. WHAT ARE THE COMMON SIDE EFFECTS OF IMMUNOMODULATORS? 

Many types of immunomodulators are geared toward suppressing immune system activity. While this can be beneficial 

for treating many diseases and conditions, it can also lead to a weakened immune system.  

People with a weakened immune system are at an increased risk of contracting infections. As such, if you’re taking an 

immunosuppressive medication, it’s important to take steps to lower your risk of getting an infection such as:  

 staying up to date on recommended vaccines  

 avoiding contact with people who are currently sick  

 washing your hands regularly with soap and water  

 not sharing personal items or eating utensils with others  

 frequently cleaning high-touch surfaces in your home  

Immunomodulators can also cause a variety of other side effects as well. Some examples can include Trusted Source:  

 fatigue  

 nausea or vomiting  

 diarrhea   

 headache  

 body aches and pains  

 injection site reactions such as pain, swelling.  

During my review of different research articles on immunomodulators, I gained a comprehensive understanding of how 

these agents regulate the immune system’s activity, either by stimulation or suppression. Each article provided unique 

insights into the mechanisms, therapeutic roles, and clinical significance of various immunomodulator drugs.  

In comparing multiple studies, I observed that while some researchers focused on immunostimulants such as vaccines 

and cytokines that enhance immune response, others emphasized immunosuppressant like corticosteroids, cyclosporine, 

and tacrolimus that help prevent organ rejection or control autoimmune diseases. This comparison allowed me to 

appreciate how different immunomodulators are selected based on disease type, patient condition, and therapeutic goal.  

From this review process, I learned to critically evaluate scientific literature, identify similarities and differences in 

research findings, and interpret data from both experimental and clinical perspectives. I also realized the importance of 

dosage, mechanism of action, and side-effect profile in determining the suitability of each agent.  

Overall, this article review strengthened my understanding of immunomodulators and enhanced my ability to analyse, 

compare, and synthesize information from multiple sources. It was a valuable learning experience that deepened my 

appreciation for the role of immunomodulation in modern medical therapy.  

During my review of different research articles on immunomodulators, I gained a comprehensive understanding of how 

these agents regulate the immune system’s activity, either by stimulation or suppression. Each article provided unique 

insights into the mechanisms, therapeutic roles, and clinical significance of various immunomodulator drugs.  
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In comparing multiple studies, I observed that while some researchers focused on immunostimulants such as vaccines 

and cytokines that enhance immune response, others emphasized immunosuppressant like corticosteroids, cyclosporine, 

and tacrolimus that help prevent organ rejection or control autoimmune diseases. This comparison allowed me to 

appreciate how different immunomodulators are selected based on disease type, patient condition, and therapeutic goal.  

From this review process, I learned to critically evaluate scientific literature, identify similarities and differences in 

research findings, and interpret data from both experimental and clinical perspectives. I also realized the importance of 

dosage, mechanism of action, and side-effect profile in determining the suitability of each agent.    

Overall, this article review strengthened my understanding of immunomodulators and enhanced my ability to analyse, 

compare, and synthesize information from multiple sources. It was a valuable learning experience that deepened my 

appreciation for the role of immunomodulation in modern medical therapy.  

  

V. IMMUNOMODULATOR MECHANISMS OF ACTION 

Immunomodulators exert their effects through various mechanisms including modulation of cytokine production, 

alteration of immune cell activity, and interference with signaling pathways. Examples include corticosteroids that 

suppress inflammation, monoclonal antibodies that target specific immune molecules, and small molecule inhibitors 

that block key pathways such as JAK-STAT. Natural products can enhance immune function through antioxidant and 

anti-inflammatory effects.  

Immunomodulators function by regulating immune system activity, either augmenting or inhibiting immunological 

responses based on therapeutic need. Their modes of action differ according on the kind of immunomodulator; 

nonetheless, they often affect immune cell activity, cytokine generation, antigen presentation, and other immune system 

activities to re-establish equilibrium or address particular disease processes. Immunostimulants augment or stimulate 

immune responses, often enhancing the activity of immune cells such as T-cells, B-cells, macrophages, natural killer 

(NK) cells, and the synthesis of cytokines to address infections or malignancies. Cytokines, immune checkpoint 

inhibitors, and vaccinations are included. Immunosuppressant diminish or regulate the immune response to avert 

excessive or inappropriate immune activation. These are very effective in addressing autoimmune illnesses, averting 

organ transplant rejection, and controlling chronic inflammatory problems.  

  

VI. PHARMACOLOGICAL CLASSIFICATION AND EXAMPLES 

Immunomodulators are divided into immunosuppressant, immunostimulants, and immunoadjuvants. Synthetic 

immunosuppressant include corticosteroids and calcineurin inhibitors used to prevent transplant rejection and treat 

autoimmune diseases. Biologics such as monoclonal antibodies target specific molecules like TNFα and IL-6. Plant-

based immunomodulators include flavonoids and terpenoids found in medicinal herbs that regulate immune activity  

   

                                          VII. Clinical Applications of Immunomodulators    

 These agents play essential roles in managing autoimmune disorders, infectious diseases, cancers, and allergies. Drugs 

like abatacept and sarilumab have revolutionized rheumatoid arthritis treatment. Vaccines use immunoadjuvants to 

enhance immune responses. Emerging areas include immunomodulation in chronic inflammatory diseases and cancer 

immunotherapy.  

   

VIII. IMMUNOMODULATORS IN HERBAL MEDICINE 

 Traditional medicinal plants such as Echinacea, Withania somnifera, and Curcuma longa have shown 

immunomodulator effects attributed to phytochemicals like alkaloids, flavonoids, and saponins. Preclinical and clinical 

studies indicate benefits in enhancing host immunity and managing inflammatory conditions. Challenges remain in 

standardization and clinical validation.   
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Table 1.Immunomodulators in Herbal Medicine 

Botanical  

(Family)   

Ayurvedic /  

Common name   

Part used   Chemical 

constituents   

Other biological 

activities   

Ocimum sanctum 

Linn.  (Labiateae)   

 

Tulasi   Entire plant   Essential oils such as 

eugenol, cavacrol, 

derivatives of ursolic 

acid, apigenin   

Carminative, stomachic, 

antispasmodic, 

antiasthmatic, 

hepatoprotective   

Morus alba Linn 

(Moraceae) 

Brahmdaru Fruits, leaves, bark Flavonoids, 

anthocyanins 

Expectorant, 

Hypocholesterolaemic, 

diuretic  

Panax ginseng Wall. 

(Araliaceae) 

Ninjin Fruits, root  Saponins such as 

ginsenosides, 

panaxdiol, panaxtriole 

and oleanolic acid 

Adaptogenic properties, 

antiarrhythmic.  

Achillea millefolium 

C. Koch  

(Compositae) 

Yarrow Leaves  Flavonoids, alkaloids, 

polyacetylenes, 

coumarins, triterpenes 

Anti-inflammatory, 

antispasmodic, 

antipyretic, diuretic.[18 

] 

Aloe vera Tourn.ex 

Linn. (Liliaceae) 

Kumaari Gel from leaves Anthraquinone 

glycosides 

Purgative, 

emmenagogue, 

emollient, 

antinflammatory.[14, 

19, 20, 21 ] 

Andrographis 

paniculata Nees 

(Acanthaceae) 

 

Kaalmegha Leaves Diterpenes Hepatoprotective, 

antispasmodic, blood 

purifier, febrifuge.[14, 

22 ] 

Asparagus racemosus 

Wild.  

(Liliaceae) 

Shatavaari Roots Saponins, sitosterols Ulcer healing agent, 

nervine tonic, anti-gout. 

[15, 23 ] 

Murraya  

koenigii (L)  

Spreng. (Rutaceae) 

Surabhini-nimba Leaves Coumarin, carbazole 

alkaloids, glucoside 

Antifungal, insecticidal, 

insecticidal. [14, 24 ] 

 

IX. SAFETY, EFFICACY, AND SIDE EFFECTS 

While immunosuppressant can cause infections and malignancies due to immune suppression, immunostimulants risk 

immune hyperactivity and autoimmunity. Herbal immunomodulators generally have favorable safety profiles but 

require careful quality control. Monitoring and managing adverse effects are critical for clinical success.  

Common side effects : Fatigue, drowsiness, nausea, vomiting, diarrhea, rash, and loss of appetite.  

More serious side effects:  

Infections: Increased risk of both new and reactivated infections, including viral, bacterial, and fungal types.  

Autoimmune reactions: The immune system may attack the body's own tissues, often affecting hormone levels, skin, 

or causing breathing difficulties.  

Blood count issues: Can lead to low blood counts, such as thrombocytopenia or anemia.  

Organ-specific issues: Potential for liver damage (hepatotoxicity) or neurotoxicity.  

Other risks: Increased risk of blood clots or malignancy.   
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X. EFFICACY 

 Varies by condition: Effectiveness depends on the specific medical condition and treatment.  

Symptom management: Can help manage symptoms and prevent a condition from worsening.  

Treatment for autoimmune diseases and cancer: Widely used for autoimmune diseases and cancer, often working 

best when combined with other therapies or used over time.  

Time to onset: It can take several weeks or months to see the full effects of some immunomodulators.   

  

XI. DISCUSSION 

Recent research explores novel agents including plant-derived compounds, biomaterials for targeted delivery, and 

nanotechnology-based immunomodulators. Personalized immunotherapy guided by biomarkers offers promise for 

optimized treatments. Advances in gene editing and regenerative medicine expand immunomodulation's therapeutic 

potential.  

XII. CONCLUSION 

Immunomodulators represent a crucial class of drugs in pharmacy offering diverse therapeutic options for immune-

related diseases. Ongoing research and clinical development continue to expand their applications and improve patient 

outcomes. Future directions focus on precision medicine and novel delivery systems to enhance efficacy and safety.  

  

The significances of the outcome of these studies recommended pentacyclic triterpenes have a potential to further 

discover as a future immunomodulator agent for developing new natural products based on pharmaceuticals. However, 

there is still shortage of compilation of scientific data to offer validations on immunomodulators activities of this group 

of compounds. Actually, sufficient research has not been implemented on normal state model in laboratory studies 

regarding all factors comprising pro-inflammatory enzymes, pro-inflammatory cytokines, proteins and genes 

expression. The evaluation of the effects of botanical pentacyclic triterpenes on the activity and gene expression of 

enzymes and cytokines involved in a normal model might be useful to explore the capability of this compound as a 

potential to enhance body’s immune system. Therefore, this compound could be a good candidate to stimulate 

immunity of the host as prevention against attacking pathogens that cause various diseases. If there are enough 

preclinical and safety data, more clinical trials are fortified to be done to prove their activities.       
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