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Vaccination is a prophylactic tool that is widely used for the 
control of diseases by means of active and specific immunisation 
against viruses, bacteria, toxins, fungi or parasites. Besides 
protecting animals from disease and maintaining their welfare, 
this immunity will significantly reduce the adverse economic 
impact of a decrease in productive parameters, for example 
the economic losses associated with atrophic rhinitis (AR), 
the impact of which is estimated at €1.23/pig. One of the key 
features of this active immunisation is the ability to passively 
transmit antibodies to the piglets via the colostrum, providing 
protection against AR to the piglets.  

The immune response is a complex network of interactions 
between the innate and adaptive systems. The first of these is 
the first line of defence and is rapid and non-specific, but has no 
memory, whilst the adaptive immune system is slower, specific 
and has a memory. The development of this immunological 
memory allows the body to develop an effector response in 
a shorter space of time in the event that it comes into contact 
with the pathogen in question again. 

The antigen presenting cells (APC) are responsible for 
capturing, processing and modulating the adaptive response. 
Some of the most important APCs are the dendritic cells and 
the macrophages, which act as a bridge between the innate and 
adaptive responses by capturing, processing and presenting 
the antigens to the T-cells, which will present the antigens to 
the B-cells (responsible for the antibodies production).

Vaccines induce both immune responses, the innate and the 
adaptive. Each dose of vaccine induces an innate immune 
response followed by an adaptive response (Figure 1). The 
initial vaccination doses are designed such that multiple doses 
have a cumulative effect, reinforcing the adaptive immune 
response with protective characteristics (e. g. magnitude). 
On the other hand, revaccination is designed to stimulate the 
immune response so that it maintains its characteristics above 
the protective threshold. 

Figure 1. 
Vaccine-induced immune response. After 
administration of a vaccine, an innate, 
followed by an adaptive immune response 
is induced. Protective levels of an adaptive 
immune response may not be reached 
after administration of one dose, and thus 
animals are left susceptible to disease. To 
cope with this problem, vaccination plans 
have been designed to include further doses, 
allowing to reach protective levels. Immune 
responses against pathogens generally 
wane over time. Revaccination is therefore 
performed to ensure that the generated 
immune response maintains its protective 
levels, and thus animals are protected 
during their entire productive life cycle.

BUT... WHAT DO STATE OF THE ART AR VACCINES CONTAIN?
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1. Antigens

Vaccines for Bordetella bronchiseptica (Bb) largely consist 
of bacterins often in combination with P. multocida (Pm) 
bacterins or toxoids, but there are a few attenuated intranasal 
vaccines available as well. When using vaccination to prevent 
Progressive Atrophic Rhinitis (PAR), the PmT is an important 
component of the vaccine, and those with added Pm toxoid 
offer superior protection (1).

2. Adjuvants

The word “adjuvant” is derived from the Latin “adjuvare”, 
meaning “to help” or “to aid”. Adjuvants are components of 
vaccines that aim to quantitatively and qualitatively improve 
immune responses against antigens by enhancing, accelerating, 
prolonging or polarising them (2); therefore, characteristics 
such as type, memory and breadth, specificity or affinity (3) are 
influenced as well. Besides modulating the immune response, 
adjuvants have other advantages, such as reducing the amount 
of antigen needed and the frequency of booster immunisation, 
and improving vaccine stability (2).

a) Adjuvant effects on DCs
DCs are made up of a wide range of subsets with different 
functions. The conventional DC subset senses pathogens, 
resulting in their activation, uptake and migration to lymph 
nodes, where they trigger the adaptive immune system. 
Adjuvants can influence this type of cell using several 
mechanisms of action (4):

• Recruitment: Adjuvants induce cell recruitment from blood 
at the injection site, including APCs or their precursors (4). 
In this way, adjuvants increase the number of cells that can 
potentially trigger an adaptive immune response. 

• Direct/Indirect activation: Activation is the initial step 
triggering DC responses, which can be direct or indirect (5). 
Like other components of the innate immune system, DCs 
bear specific receptors that can sense pathogens as well 
as some adjuvants, and thus activate. Moreover, adjuvants 
can modulate the induction of pro-inflammatory cytokines 
in surrounding tissues, which in turn indirectly modulate 
the activation of DCs. Adjuvants can activate DCs through 
both mechanisms (4).

• Maturation: Various adjuvants have shown the ability to 
promote DC maturation and thus phenotype and functional 
changes (4).

• Antigen presentation: Antigen presentation is the result of a 
complex pathway in which antigens are taken up, processed 
and exposed on the cell surface. The presented antigen can 
be then recognised by T lymphocytes and thus trigger an 
adaptive immune response. It has been suggested that 
adjuvants may influence this process (4).

“An increase in the number of APCs and the amount of antigen 
presented on the surface is one of the keys for adjuvants to 
increase the effectiveness of vaccines.”
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WHAT IS HIDING UP YOUR PIGS’ SNOUTS?

b) GINSENG, the new technology for the adjuvants
Ginsenosides  are saponins extracted from the root of 
Panax Ginseng, which are well-known immunomodulators 
with adjuvant properties (5). In general, ginseng has no 
immunogenicity by itself (6); however,  its  combination  with  
antigens  or  other adjuvants  can  promote  and  enhance  
immune  responses  against immunised antigens. For example, 
the combination of aluminium salts and ginsenosides has been 
reported to synergically improve the antibody response (7)(8).  
Ginsenosides act on a wide variety of cells of the innate immune 
system, including macrophages, DCs and natural killer cells. 
Their mechanisms of action are not completely clear and those 
described include upregulation of cytokines and chemokines 
and increased DC activation and maturation (9).

For these reasons, ginseng has been suggested as a 
potent adjuvant for vaccines. So, ginseng functions well 
as an immunologic adjuvant, and its combination with 
antigens would bring enhanced immune responses during 
immunisation.
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