
INTRODUCTION
The start of dry feeding coincides with 
the most critical moment, and that is 
when we can act to protect the puppy. 
Approximately 30% of puppies die 
between birth and weaning (Dumon, 
2005), which is why it is so important 
to reinforce the immune system of 
newborn puppies.
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The early stages of a puppy’s  
life is the most critical period 

to negotiate. Puppies face this 
period, which spans from birth to 

adulthood, with immature immune 
and digestive systems that are still 

in the process of developing.
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The foetal immune system starts 
developing in the uterus, although only 
small amounts of immunoglobulins can 
cross through the placental barrier. This 
means that puppies get most of their 
immunoglobulins from colostrum. 

Maternal antibodies in breast milk 
can pass through the puppy’s intestinal 
wall during the first 24 hours, so first-
born puppies are likely to ingest more 
concentrated colostrum than their 
younger siblings. Hence, not all puppies 
in a given litter receive the same 
immune protection from their mother. 
The intake of colostrum protects the 
puppies for 1–2 months, with the level 
of maternal immunoglobulins in blood 
decreasing progressively as the puppy 
also starts to develop more and more 
of its own antibodies. (Figure 1).

The development of the immune 
system in young animals can be 
stimulated by certain nutrients 
known as immunonutrients such as 
nucleotides, immunoglobulins of 
different origins (plasma, colostrum, 
egg) and intestinal flora stimulants 
(prebiotics).

It is important to 
get the right balance 

between purines 
and pyrimidines in 
dietary nucleotide 

supplements

FIGURE 1. Evolution of blood antibody levels in puppies.
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FIGURE 2. Nitrogenous bases of nucleic 
acids (purines and pyrimidines).
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FIGURE 3. Cellular protein synthesis. 
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FIGURE 4. Evolution of the amount of nucleotides ingested by puppies prior to weaning.

 Breast milk *  ADVANCE Mother Dog & Initial **  Unsupplemented diet **

* Milk intake calculated from NRC 2006 ** Free nucleotides per 100 g of dog food

1. NUCLEOTIDES
Nucleotides form part of the structure 
of nucleic acids (DNA and RNA) 
and are composed of nitrogenous 
bases grouped into two families: 
purines (adenine and guanine) and 
pyrimidines (cytosine, thymine and 
uracil). (Figure 2)

Nucleotides are involved in cell 
replication, besides normal cell 
function, as they participate in the 
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transcription of DNA to RNA required 
for the synthesis of all proteins in the 
cell. (Figure 3).

Cells have a certain capacity to 
synthesise nucleotides from amino 
acids and glucose, although at a 
high metabolic cost (Yu V., 2002). 
Certain tissues are known to have 
a limited capacity for synthesis, for 
example, intestinal mucosal cells, 
haematopoietic bone marrow cells and 
leukocytes. Consequently, these cells 
depend on dietary nucleotides in order 
to work correctly and can benefit from 
supplementation (Maldonado et al., 
2001; and Yu V., 2002).

Some studies consider pyrimidines to 
be fundamental or essential nutrients, 
because they are absorbed from the 
diet and incorporated into tissues 
while still intact, and purines as 
nonessential nutrients, which break 
down rapidly and are incorporated as 
fragments. This highlights the need to 
differentiate between the two types 
of nutrient. 

Nucleotides in breast milk
Human breast milk has been shown 
to have a high concentration of free 
nucleotides (Yu, V, 2002), so the 
EU Scientific Committee on Food 
recommends supplementing infant 
formula with free nucleotides that 
have a similar profile to that of breast 
milk. The immune systems of babies 
raised on nucleotide-supplemented 
infant formulas have been observed 
to develop increased lymphocyte 
proliferation and a greater vaccine 
response (Carver et al., 1991; Schaller et 
al., 2004). (Figure 4)  
Compared with human breast milk and 
that of other species, a female dog’s 
milk is even richer in free nucleotides 
(with a high proportion of pyrimidines) 
(Affinity Petcare internal data), which 
suggests that newborn puppies are 
dependant on dietary nucleotides for 
healthy development. 

A dog’s breast milk  
is rich in free 
nucleotides,  

which indicates  
that puppies are 
dependant on an 
external supply 

It has been shown 
that human babies 

raised on nucleotide-
supplemented infant 
formulas present an 
increase in vaccine 
response and cell-

mediated immunity 
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FIGURE 5. Evolution of humoural immunity 14 days after vaccination in puppies fed a nucleotide-supplemented diet or an unsupplemented 
diet (Romano et al., 2006).
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NONSPECIFIC
Nonspecific IgG production (mg/mL):

Increase 14 days after vaccination

* p < 0.5: significant differences

At Affinity we have studied the 
benefits on immunity obtained by 
supplementing the diet with nucleotides 
similar to those found in breast milk 
(Romano et al., 2006). Humoural 
immunity was studied by analysing 
nonspecific immunoglobulin levels 
in serum (IgG, IgA and IgM) and the 
postvaccination parvovirus antibody 
response (IgG), as shown in Figure 5. 
Fourteen days after vaccination, 
both responses were significantly 
higher in puppies receiving nucleotide 
supplementation compared to those on 
an unsupplemented diet. Lymphocyte 
proliferation was also higher (Figure 6).
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Puppies fed a nucleotide-
supplemented diet  
(to ensure the same  
contribution as from  

breast milk), produce more 
nonspecific and specific  
antibodies 15 days after  
vaccination and present  

a greater lymphocyte  
response to antigens

Figure 6. Cell-mediated immunity of puppies fed a nucleotide-
supplemented diet or an unsupplemented diet (Romano et al., 2006).
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Affinity Petcare has shown that plasma immunoglobulins  
given orally to dogs can maintain their activity throughout the length 

of the dogs’ digestive tract, as over 25% of the IgG administered is 
eliminated in an immunologically active form in the faeces

Immunoglobulins
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Supplementation with  
plasma immunoglobulins  

reduces the activity of intestinal  
pathogenic microorganisms  
and guarantees the integrity  

of the intestinal mucosa

2. SUPPLEMENTATION WITH
PLASMA IMMUNOGLOBULINS
Animal feeds are often supplemented 
with natural immunoglobulin 
concentrates to boost their immune 
systems in the fight against external 
pathogens, a measure that is 
supported by scientific evidence 
(Abreu et al., 2005; Lerner, 2007). 

Immunoglobulins are found in 
various body fluids and those used as 
dietary supplements include plasma 
immunoglobulins, bovine colostrum 
and hyperimmune egg yolk. In all 
cases, the most prevalent type are IgG 
immunoglobulins (called IgY in birds) 
found in the bloodstreams of those 
animals which produce them (Figure 7).

FIGURE 7. Mode of action of oral plasma immunoglobulins on the intestinal mucosa.

Oral plasma immunoglobulins act by:

•   binding to pathogens in the 
intestinal lumen and preventing 
them from adhering to the intestinal 
mucosa and producing toxins.

 •  increasing the length and volume of 
intestinal villi, increasing nutrient 
absorption and reducing water 
secretion – thus maintaining the 
integrity of the intestinal mucosa.
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3. PREBIOTICS
The gastrointestinal tract of animals 
is colonised by numerous microbial 
species (microbial flora) that perform 
a variety of important metabolic 
functions and which may have a 
positive or negative effect on the 
host’s health.

The flora affects the development 
of intestinal mucosal immunity and 
the differentiation of the intestinal 
epithelium and protects against 
colonisation by intestinal pathogens. 
Intestinal bacteria can ferment the 
fragments of food that remain are not 
digested by the animal’s enzymes, 
producing volatile fatty acids (butyrate, 

acetate, propionate) which comprise 
the main energy source for enterocytes. 

Most intestinal bacteria are 
non-pathogenic, although there is 
in controlled balance with a group 
of potentially pathogenic bacteria 
(Clostridia, Proteus spp., staphylococci)
(Figures 8 and 9). •

Figure 8. Animal intestinal bacteria and their possible functions
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Ingredients with 
prebiotic properties 

are natural fibres that, 
once ingested from 

food, can stimulate the 
growth of beneficial 
bacteria (lactobacilli 
and bifidobacteria) 

in the animal’s 
large intestine 
(bifidus effect)

To summarise, new 
ADVANCE Mother 
Dog & Initial, with 

the addition of 
immunonutrients 

“derived from research 
and clinical studies” 

optimises the puppy’s 
overall development by 
preparing its immune 

system to fight off 
diseases. The first few 

months are vital for 
its health

FIGURE 9. Effect of prebiotic supplementation on intestinal flora *
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