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LECTURE-19 

IMMUNE STIMULATION AND IMMUNE SUPRESSION 

 Immunomodulators are natural or synthetic substances that help to regulate or normalize the 

immune system.  

 Immunomodulators correct immune systems that are out of balance.  

 Immunomodulators correct weak immune systems and temper immune systems that are overactive, 

but they do not boost the immune system. 

 There are two types of Immunomodulation: Immune stimulation & Immune suppression 

 Drugs may modulate immune mechanism by either suppressing or by stimulating one or more of 

the following steps: 

 Antigen recognition and phagocytosis 

 Lymphocyte proliferation/differentiation 

 Synthesis of antibodies 

 Ag-Ab interaction 

 Release of mediators due to immune response 

 Modification of target tissue response 

IMMUNE STIMULATION 

 Immune-stimulation is the process of stimulation of immune system to protect the body from 

invading microorganisms. 

 Immunostimulators are group of biological and synthetic compounds (drugs and nutrients) that 

stimulate the immune system by inducing activation or increasing activity of any organ.  

 Enhance both cellular and humoral defense mechanism.  

 Functions of immunostimulators: immunostimulators performs following functions by 

stimulating one or more agents in the immune system: 

 Enhance defense mechanism 

 Widely used for impaired immune function 

 Stabilize the improved immune status 

 Types of immunostimulators:  

 On the basis of activity: Specific and non specific 

 On the basis of source: Chemical and biological 
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a) On the basis of activity 

1.   Specific immunostimulators 

 These drugs provide the antigenic specificity in immune response, such as vaccines or any antigen. 

2.   Non-specific immunostimulators 

 These are the agents irrespective of antigenic specificity, increase immune response of other antigen 

or stimulate components of the immune system without antigenic specificity, such as adjuvant and 

non-specific immunostimulators.  

 Many endogenous substances are non-specific immunostimulators. For example, female sex 

hormones are known to stimulate both adaptive and innate immune responses. 

b) On the basis of source 

1. Synthetic chemicals 

 

Levamisole, FK-565 (Lactoyltetrapeptide from 

Streptomyces olvaceogriseus), Quaternary ammonium 

compounds (QAC) 

2. Biological substances 

i.  Bacterial derivatives  MDP (Muramyl dipeptide from Mycobacterium species)  

 Lipopolysaccharide (LPS)  

 Freund’s complete adjuvant (FCA) 

 EF203 (fermented egg product) 

 Peptidoglucan (from Brevibacteriumlactofermentum) 

 Vibrio anguillarumcells (Vibrio vaccine) 

ii.  Yeast derivatives  β-1, 3 glucan , β-1, 6 glucan 

iii. Nutritional factors  Vitamin C and E, n-3 fatty acid 

iv. Hormones  Growth hormone,  Prolactin,  tri-iodothyronine 

v. Cytokines  Interferon, Interleukin 

vi. Polysaccharides  Chitosan, Chitin, Lentinan, Oligosaccharide 

vii. Animal and plant extracts  Ete (tunicate), Hde (Abalone), Glycyrrhizin, Firefly squid, 

Quillaja, Saponin (Soap tree) 

viii. Others 

 

Lactoferrin, Soyabean protein, Quil A, Spirulina, 

Achyranthesaspera (Herb), Mucorcircinelloides (Fungi) 
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 Mode of action 

 The mode of action of immunostimulants is to activate the immune systems of organisms, to 

enhance the immunity level against invading pathogens.  

 The approach is very diverse in nature or may be poorly understood and also depends on the type of 

immunostimulants, dose, route of administration, time and length of exposure. 

 Following are some of the mechanism of actions: 

a) Stimulators of T-lymphocytes- Levamisole, Freund’s Complete Adjuvant (FCA), Glucans, 

Muramyl dipeptide, FK-565 (Lactoyl tetrapeptide from Streptomyces olivaceogriseus). 

b) Stimulates of B-cells- Bacterial endotoxions, Lipopolysaccharides. 

c) Macrophage activator- Glucans, Chitin and Chitosan 

d) Inflammatory agents including chemo toxins 

e) Cell membrane modifiers- Detergents and Sodium dodecyl sulphate, Quaternary ammonium 

compounds (QAC), Saponins 

f) Nutritional factors- Vitamin C and E, n-3 fatty acids 

g) Cytokines- Leukotriene, Interferon 

h) Heavy metals- Cadmium 

i) Animal and fish extracts- Mitogens 

 In general immunostimulants enhance the phagocytosis and bacterial killing ability of macrophage, 

complements, lymphocytes and nonspecific cytotoxic cells, resulting in resistance and protection to 

various diseases and invading microorganisms. 

 

IMMUNE SUPRESSION 

 Immunosuppression is a reduction of the activation or effectiveness of the immune system.  

 An immunosuppressant is a substance that performs immunosuppression of the immune system.  

 They may either be exogenous as immunosuppressive drugs or endogenous, as e.g. testosterone. 

 After organ transplantation, the body will nearly always reject the new organ(s) because their cells’ 

protein shell differs from those of the original organ. As a result, the immune system detects the 

new tissue as “hostile”, and attempts to remove it by attacking it with leukocytes, resulting in the 

death of the tissue.  
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 Immunosuppressants are applied as a countermeasure; the side effect is that the body becomes 

extremely vulnerable from infections, much like AIDS.  

 Because the majority of them act non-selectively, the immune system is less able to resist infections 

and the spread of malignant cells.  

 There are also other side-effects, such as hypertension, dyslipidemia, hyperglycemia, peptic ulcers, 

liver, and kidney injury. The immunosuppressive drugs also interact with other medicines and 

affect their metabolism and action.  

 Classification and mode of action 

S. No. Type of immune suppressant and their example (s) and Mode of action 

1. Glucocorticoids : Limit cytokine production 

 Antiproliferative drugs: Prednisolone, methotrexate, mycophenolate 

2. Cytostatics : Inhibit cell division 

a) Alkylating agent 

 Nitrogen mustard (cyclophosphamide) , nitrosoureas, platinum compounds 

b) Antimetabolites : Interfere with the synthesis of nucleic acid 

 Folic acid analogues: methotrexate 

 Purine analogues: azathioprine 

 Protein synthesis inhibitors 

c) Cytotoxic antibiotics 

 Anthracyclines, mitomycin C, bleomycin, mithramycin 

3. Antibodies 

a) Polyclonal antibodies : Inhibit T lymphocytes and cause their lysis 

b) Monoclonal antibodies:  

 T-cell receptor directed antibodies 

 IL-2 receptor directed antibodies 

4. Drugs acting on Immunophilins 

a) Cyclosporin : Calcineurin inhibitor, affects first phase of T lymphocyte activation 

b) Tacrolimus : Calcineurin inhibitor, affects first phase of T lymphocyte activation 

c) Sirolimus: Affects second phase of T lymphocyte activation (Signal transduction & their  

                  clonal proliferation 
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5. Other drugs 

a) Interferons : Supressess the production of Th1 cytokines and activation of monocytes 

b) Opioids : Decrease in proliferation in macrophages and lymphocytes 

c) TNF binding proteins : Prevent synthesis of IL-1 and IL-6  

d) Mycophenolate : Selective inhibitor of inosine monophosphate dehydrogenase (IMPDH) 

e) Calcineurin inhibitors : Prevent activation of T lymphocytes 

f) Small biological agents : Increases the expression of certain adhesion molecules in  

                                          lymphocytes 

 Functions of immune suppressants: These are the drugs used clinically 

 To prevent the rejection of transplanted organs and tissues (e.g., bone marrow, heart, kidney liver) 

 Treatment of autoimmune diseases or disease those are most likely of autoimmune origin (e.g., 

rheumatoid arthritis, myasthenia gravis, crohn’s disease and ulcerative colitis). 

 Treatment of some other non-autoimmune inflammatory diseases (e.g., long term allergic asthma 

control) 
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