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Adjuvants that enhance immune responses

Adjuvant name

Composition

Mechanism of action

o e flEegss j

Incomplete Freund'’s
adjuvant

QOil-in-water emulsion

Delayed release of antigen;
enhanced uptake by
macrophages

Complete Freund'’s
adjuvant

Oil-in-water emulsion with dead

mycobacteria that stimulate
C-type lectin receptors

Delayed release of antigen;
enhanced uptake by
macrophages; induction of
co-stimulators in macrophages

Freund’s adjuvant
with MDP

Qil-in-water emulsion with
muramyl dipeptide (MDP), a

constituent of mycobacteria that

stimulates NOD-like receptors

Similar to complete
Freund's adjuvant

Alum
(aluminum hydroxide)

Aluminum hydroxide gel

Delayed release of antigen;
enhanced macrophage uptake

Alum plus
Bordetella pertussis

Aluminum hydroxide gel
with killed B. pertussis

Delayed release of antigen;
enhanced uptake by
macrophages; induction

of co-stimulators

Immune stimulatory
complexes (ISCOMs)

Matrix of Quil A
containing viral proteins

Delivers antigen to cytosol;
allows induction of cytotoxic
T cells

TLR agonists

Lipopolysaccharide, flagellin,
lipopeptides, ds-RNA,
unmethylated DNA

Inflammatory cytokine production,
induction of co-stimulators, enhanced
antigen presentation to T cells

NOD-like receptor
(NLR) agonists

Muramyl dipeptide (bacterial
cell wall constituent)

Inflammatory cytokine production,
induction of co-stimulators, enhanced
antigen presentation to T cells

C-type lectin receptor
agonists

Mycobacterial cell wall
component
trehalose-6,6'-dimycolate

Inflammatory cytokine production
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Factors that influence the immunogenicity of proteins

Parameter Increased immunogenicity Decreased immunogenicity
Size Small (MW<2500)
Dose Intermediate High or low

Route ﬁaperitoneal > intravenous or intragastric

Composition Complex Simple
Particulate Soluble
Form
Denatured Native

Similarity to self protein

Few differences

Adjuvants

Rapid release

Bacteria

Neo bacteria

Interaction with host MHC

Effective

Ineffective
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