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Abstract
Quillaja saponin has for a long time been used as adjuvant in animal vaccines and is 
now a candidate for use in human vaccines. Quillaja saponin is extracted from the bark 
of the tree Quillaja saponaria Molina and consists of a glycosylated qirillaic acid. 
Quillaja saponin is the unique component of the immunostimulating complex (iscom). 
Iscom is composed of Quillaja saponin, cholesterol, phosphatidylcholine and antigens. 
In general, Quillaja formulations i.e. free Quillaja saponin, iscom and iscom-matrix 
(antigen-free iscom) enhance both antibody and cell mediated responses but their 
capacities to enhance these responses differ. Iscom is the most potent of the Quillaja 
saponin formulations.

The proportion of the various Quillaja saponins in iscom-matrix or iscom has a 
profound effect on the immunoenhancing capacity of Quillaja saponin formulations. 
Therefore, it was crucial to design and employ methods to efficiently isolate and 
accurately quantify Quillaja saponin and lipids in iscom-matrix and iscoms.

A periodate oxidation procedure was employed to modify the monosaccharides of the 
carbohydrates of Quillaja saponin in a step wise manner. The modification resulted in 
decrease of adjuvant activity and toxic effects in a step wise manner, while cholesterol 
binding capacity remained unchanged.

Proinflammatory cytokines such as IL-1, IL-6 and IL-12 play important roles in the 
stimulation of B cell and T cell responses. These cytokines are produced by antigen 
presenting cells (APCs) upon stimulation with antigens and/or adjuvants. Comparative 
studies showed that iscoms were more efficient than other Quillaja saponin formulations 
in the induction of IL-1, IL-6 and IL-12 production. This result indicates that 
immunoenhancing capacity is greater when antigen and adjuvant are presented in the 
same particle. The capacity of iscom to stimulate IL-12 production is an important 
feature of its immunomodulatory activity.
QH-A was more efficient than QH-C in the induction of IL-1 and IL-6. This difference 

may explain the magnitudes of and/or the types of immune responses induced by these 
defined Quillaja saponins. Interestingly, the QH 7.0.3 formulation, when incorporated 
into iscom-matrix resulted in the most potent iscom-matrix formulation with respect to 
induction of APC to produce cytokines.
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Quillaja saponin has for a long time been used as adjuvant in animal vaccines and is 
now a candidate for use in human vaccines. Quillaja saponin is extracted from die bark 
of the tree Quillaja saponaria Molina and consists of a glycosylated qirillaic add. 
Quillaja saponin is the unique component of the immunostimulating complex (iscom). 
Iscom is composed of Quillaja saponin, cholesterol, phosphatidylcholine and antigens. 
In general, Quillaja formulations Le. free Quillaja saponin, iscom and iscom-matrix 
(antigen-free iscom) enhance both antibody and cell mediated responses but their 
capacities to enhance these responses differ. Iscom is the most potent of the Quillaja 
saponin formulations.

The proportion of the various Quillaja saponins in iscom-matrix or iscom has a 
profound effect on the immunoenhancing capacity of Quillaja saponin formulations. 
Therefore, it was crucial to design and employ methods to efficiently isolate and 
accurately quantify Quillaja saponin and lipids in iscom-matrix and iscoms.

A periodate oxidation procedure was employed to modify the monosaccharides of the 
carbohydrates of Quillaja saponin in a step wise manner. The modification resulted in 
decrease of adjuvant activity and toxic effects in a step wise maimer, while cholesterol 
binding capacity remained unchanged.

Proinflammatory cytokines such as IL-1, IL-6 and IL-12 play important roles in the 
stimulation of B cell and T cell responses. These cytokines are produced by antigen 
presenting cells (APCs) upon stimulation with antigens and/or adjuvants. Comparative 
studies showed that iscoms wae more efficient than other Quillaja saponin formulations 
in the induction of IL-1, IL-6 and IL-12 production. This result indicates that 
immunoenhancing capacity is greater when antigen and adjuvant are presented in the 
same particle. The capacity of iscom to stimulate IL-12 production is an important 
feature of its immunomodulatory activity.
QH-A was more efficient than QH-C in the induction of IL-1 and IL-6. This difference 

may explain the magnitudes of and/or the types of immune responses induced by these 
defined Quillaja saponins. Interestingly, the QH 7.0.3 formulation, when incorporated 
into iscom-matrix resulted in the most potent iscom-matrix formulation with respect to 
induction of APC to produce cytokines.
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Abbreviations

mAb monoclonal antibody
APC antigen presenting cells
BSA bovine serum albumin
CD cluster of differentiation
CFA complete Freund's adjuvant
cpm counts per minute
CSF colony stimulating factor
CTL cytotoxic T lymphocytes
DTK delayed-type hypersensitivity
EBV epstein-barr virus
ER endoplasmic reticulum
ELISA enzyme-linked immunosorbent assay
Fc region fragment crystalline region of immunoglobulin
GM-CSF granulocyte-macrophage-colony stimulating factor
gp glycoprotein
HIV-1 human immunodeficiency virus-1
HPLC high performance liquid chromatography
IFN-y interferon-y
Ig-SC immunoglobulin secreting cells
IL- interleukin-
i.p. intraperitoneal
i.v. intravenous
LPS lipopolysaccharide
MHC major histocompatibility complex
NK natural killer cells
OVA ovalbumin
PBS phosphate-buffered saline
PEC peritoneal cells
S.C. subcutaneous
TAPs transporters associated with antigen presentation
TCR T cell receptor
TR1/TH2 T helper lymphocyte type 1 or 2
TLC thin layer chromatography
TNF tumor necrosis factor
TD T lymphocyte dependent antigen
TI T lymphocyte independent antigen




