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Abstract: In the present study the importance of adjuvant, their role & effect of saponin in immune system is
reviewed. Phytosaponins adjuvant have the advantage that only a low dose of vaccine is needed when combined
use of immunostimulant adjuvant. Herbal drugs have preferential effect on Th1 & Th2 immunity. It regulate the
immune response & strengthen the primary as well as secondary adaptive immune response by increasing the
efficacy of vaccine. Saponins induces strong cytotoxic CD8+  lymphocytic response & have the ability to modulate
cell mediated immune response to enhance the antibody production. In the present study we reviewed that phyto
saponins i.e. ISCOM, Astragalus saponin & Ginseng has been reported to enhance specific antibody response
against antigens. They increases IgG & IgM antibody response, & interferon that might mediate their
immunostimulant effect.

An adjuvant can be used for increasing the immunogenicity of a poor antigen, improving the efficacy of
vaccine in new born & reducing the amount required of antigen in antigenic vaccine or by reducing the number of
immunizations. So, it might be successful to controlling the mortality rate in the growing world.
Key words – Phyto immuno-adjuvants, Saponin adjuvants, ISCOM, Astragalus, Ginseng.

INTRODUCTION

Vaccines are successful in controlling a substantial
portion of the morbidity and mortality in the
developing world & great toll as a prophylactic agent
to improve the quality of human life.  Saponin based
adjuvants have the ability to stimulate the cell
mediated  immune  system   as  well  as  to  enhance
antibody production and have the advantage that only
a low dose is needed for adjuvant activity. In the
present study the importance of adjuvants, their role
and the effect of saponin in immune system is
reviewed.

 Herbal modulators can be administered along
with the vaccine to elicit a faster and stronger immune
response. Rationally designed adjuvants, in order to
improve immune responses, are challenging to
develop. Further, these adjuvants are also challenging

to get approval because adjuvants frequently induce
toxicity.

Most common adjuvants mainly aluminum or
oil adjuvants are used in vaccine, but these chemical
adjuvants have many disadvantages, such as side
effects, strong local stimulation and carcinogenesis,
together with complicated preparations or failure to
increase immunogenicity  of weak antigen and so
on1,2,3. Comparative studies in humans and animals
showed that aluminum is a weak adjuvant for antibody
induction to recombinant protein vaccines and induces
a Th2, rather than a Th1 response4.
            Phytocomponents and mammalian proteins
have been used to novel vaccine strategies are required
to make the vaccine sufficiently immunogenic to
initiate a potent immune response. Herbal immuno-
modulators are paving its way as a safe alternative5-10.
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Selection of herbal drugs for such bioprospecting
herbal drugs for increasing body resistance to fight
external threats such as infection. Evidence-based
studies shown their potential to modulate immune
targets such as dendritic cells, Th1/Th2, NK cells11.
Use of herbal immuno-modulators perhaps might be
helpful in overcoming the initial lag. For, e.g.,
Angelica sinensus polysaccharide (ASP) increased the
production  of  IL-2and  IFNγ,  while  that  of  IL-4  was
decreased12. Some experiments also established oral
adjuvant activity of selected Rasayana botanicals with
DPT vaccine13. In bacterial & viral infections which
need IL-4 for its clearance should be combined with
herbal modulators favoring Th2 responses, like
ginseng14. Herbal adjuvants with thorough
experimental data will be an ideal candidate to down
regulate the inflammatory response and strengthen the
primary and the memory adaptive responses thereby
increasing the efficacy of the vaccine. Combined use
of vaccines and immunostimulants is emerging as one
of innovative approaches in adjuvant development15.
We found that herbal drugs have preferential effects on
Th1/Th2 immunity, which is one of emerging targets
for adjuvant discovery16,17.

Immunomodulatory adjuvants are one of
approaches currently being considered for improving
protective efficacy of existing vaccine formulations18.
Importance of Saponin based adjuvants have the
unique ability to These are a group of structurally
heterogeneous compounds that enhance or modulate
the genicity of the poorly immunogenic vaccine
proteins or peptides19,20. Most immunostimulants
enhance immunity compared to injection of antigen
alone, injection of antigen plus an adjuvant generally
permits use of a much smaller quantity of the antigen
and greatly enhances the antibody titer21.
An adjuvant can be used for increasing the
immunogenicity of poor antigen, improving the
efficacy of vaccine in new born and reducing the
amount of antigen or the number of immunizations22.

SAPONINS

Saponins are steroid or triterpenoid glycosides found
in wild or cultivated plants, lower marine animals and
some bacteria23,24.
There is significant demand for saponins, particularly
due to their presence in phytomedicines and as modern
immune-adjuvants in commercial vaccines. The annual
global market for herbal medicines was over US$ 63
billion in 200325 and the ever growing vaccine market
is approaching US$ 15 billions26.

Experiments demonstrating the physiological,
immunological and the pharmacological properties of
saponins have aroused considerable clinical interest in
phytoadjuvants. Triterpenoid saponins have been
detected in many legumes such as soybeans, beans,
peas, lucerne, etc., and also in alliums, tea, spinach,
sugar beet, quinoa, liquorices, sunflower, horse
asparagus, yam, fenugreek, yucca and ginseng.
Saponins are a class of high molecular weight
secondary metabolites widely distributed in plants.
Their relevance is a consequence of their industrial use
and potential pharmacological activity as
immunoadjuvant27,28.
Various studies have shown the effect of saponins on
the immune system. Saponins induce a strong adjuvant
effect to T-dependent as well as T-independent
antigens & it also induces strong cytotoxic CD8+
lymphocyte responses and potentiate the response to
mucosal antigens29. Saponin based adjuvants have the
ability to modulate the cell mediated immune system
as well as to enhance antibody production and have the
advantage that only a low dose is needed for adjuvant
activity30.
However, saponins are surface active agents and cause
haemolysis of red blood cells in vitro, although
haemolysis does not appear to be correlated with
adjuvant activity29. Saponins have been widely used as
adjuvants for many years and have been included in
several veterinary vaccines. The adjuvant action of
saponins was, however, not so pronounced in some of
the non-mammalian species tested31,32. Saponin not
only has stimulatory effects on the components of
specific immunity, but also presents some non-specific
immune reactions such as inflammation33,34 and
monocyte proliferation35,36.
The mechanisms of immune-stimulating action of
saponins have not been clearly understood, Saponins
reportedly induce production of cytokines such as
interleukins and interferons that might mediate their
immunostimulant effects,37,29 saponins have been
shown to intercalate into cell membranes, through
interaction with cholesterol, forming ‘holes’ or pores.
It is currently unknown if the adjuvant effect of
saponins  is related to pore formation, which may
allow antigens to gain access to the endogenous
pathway of antigens presentation, promoting cytotoxic
T-lymphocyte (CTL) response38.
 It was believed that the adjuvant activity of saponins
could be related to branched sugar chains or aldehyde
groups or to an acyl residue bearing the aglycone29.
Latter, soyasaponins and lablabosides were found to
show strong adjuvant activity despite lacking acyl
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residues and possessing only un-branched sugar
chains30.
Oda et al. concluded that not only the functional
groups themselves, but the overall conformation of
such functional groups, affected adjuvant activity of
saponins. Soyasaponins, It s a natural product
composed of more than 23 different saponins and is
generally considered too toxic for human use.
However, ascribed to high toxicity, haemolytic effect
and instability Quillaja saponins have been restricted
for human vaccination39,40.
In addition to severe local reactions and granulomas,
toxicity includes severe haemolysis reflecting the
affinity of saponins for cholesterol present in
erythrocyte membranes, resulting in membrane
solubilization and haemolysis41,42,43.

IMMUNOSTIMULATING COMPLEX (ISCOM)

These are comprised of antigen, cholesterol,
phospholipid and saponin. ISCOM-based vaccines
have been shown to promote both antibody and
cellular immune responses in a variety of experimental
animal models44, resulting in greatly augmented
immunogenicity of the antigen. The combined vector
was a highly effective enhancer of a broad range of
immune responses, including specific serum Abs and
balanced Th1 and Th2, CD4(+) T cell priming as well
as a strong mucosal  IgA response45.

ASTRAGALUS SAPONIN

Astragalus a Chinese traditional herb, is thought to
strengthen and boost the immune system by improving
the ability of the macrophages. It contains numerous
triterpene saponins (astragalosides I~X,
isoastragalosides I~IV and soyasaponin I). Most of the
modern research on astragalus has focused on its
immune-enhancing effects. Laboratory studies have
found astragalus to increase macrophages, T-cell
transformation, NK cell activity, interferon production,
and phagocytosis. The study also documented
increased levels of IgA and IgG antibodies in nasal
secretions after two months of treatment46. Astragalus
saponin is believed to induce the cellular and humoral
immune responses with slight hemolytic activity.
 Peripheral lymphocyte proliferation and serum
antibody titer increased in chicken vaccinated with
New castle disease have also been found47. Astragalus
herbal mixture stimulated macrophages to produce
interleukin-6 and tumor necrosis factor48. Achyranthes
bidentata saponins (ABS) modulated immune
responses and the haemolytic activities have been

observed in mice. ABS significantly enhanced the
OVA-specific IgG, IgG1, IgG2b antibody titers with
slight haemolysis in mice49, Saponins from soybean
have been separated into six50 or eight51 fractions of
soyasapogenol and soyasaponins groups. Oda et al51

found that the soyasaponins exhibited high adjuvant
with low hemolytic activity while the soyasapogenol
group exhibited low activity.

GINSENG

Ginseng is the best traditional Chinese medicine
known containing saponin which is the major
constituents of ginseng52 Sapogenins have been
identified from the ginseng plant and have been
extracted from its root. The oral administration of
ginseng extract. Wu et al.(1991) reported that ginseng
extract enhanced the proliferative response of human
blood lymphocytes to phytohemagglutin in (PHA) at
lower concentrations, but inhibited the response at
higher concentration. Ginseng extract has been
reported to have modulatory effects on phagocytic
cells, lymphocytes and antibody production in humans
and animals. Increase in the human immune responses
was reported by Scaglione et al53, Oral administration
of ginseng extract has been found to enhance the
antibody response and blood lymphocyte proliferation
in human53,54.

Ginseng extract has also been reported to
enhance, specific antibody response against diphtheric
toxoids in mice55 increase IgG and IgM antibody
responses in mice immunized with sheep red blood
cells and oral administration of ginseng extract at the
same time55. The Rb1 fraction of ginseng elicits a
balanced Th1 and Th2 immune response. In a study
conducted by Rivera et al56, porcine parvovirus (PPV)
vaccines containing Rb1 was evaluated for inducing
Th1 or Th2 type of immunity in mice. Study revealed
the production of large amounts of cytokines including
IFN-gamma, IL-2, IL-4, IL-10 and TNF-alpha and
stimulated titers of antigen specific IgG1, IgG(2a) and
IgG(2b). saponin could reduce leukocyte adhesion in
venules under the inhibitory effect on the expression of
adhesion molecules (CD11b and CD18) on
neutrophils.

CONCLUSION

The development of new vaccines has
highlighted the need for new strategies to enhance and
guide the immune response for effective and long
lasting protection. In particular, vaccines based on
soluble recombinant antigens typically require
adjuvant in order to enhance an antigen specific
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adaptive immune response, i.e. a T cell and antibody
response. Recent advances in immunology and the
better understanding of the innate and adaptive
immune system interactions has provided new insights
on how to design new vaccines using appropriate
selection of antigens and new adjuvant adapted to the
desired immune response. Antigen Presenting Cells
(APCs) play a key role towards a specific adaptive
immune response, and phytosaponin adjuvants such as
ISCOM, ginseng, soyasaponins and astragalus

adjuvant based vaccines  interact with APCs through
specific receptors. On the basis of improved
understanding of the immune system, it is now
possible to design vaccines containing the appropriate
match of antigens and adjuvant to respond to the needs
of challenging diseases, as shown here for viral
disease. This approach will allow in the future, the
development of effective vaccines against other
remaining challenges in immunization.
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