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Poultry Farming 

African Swine Fever (ASF): 
The economic impact
The African Swine Fever (ASF) was first 
detected in Africa in the early 20th centrury. In 
2018, an outbreak was discovered in the Asian 
continent that has spread at a vertiginous pace 
and has caused important economic looses. 
Although it is not a problema for the humans, 
this viral desease causes high mortality rate 
in animals. Each batch of infected animals 
must be slaughtered. It has became a major 
problema both for producers, because of the 
economic looses; as for the states, for the 
ease of propagation.   

There is no remedy for the disease so far, 
so efforts are focused on preventing its 
proliferation. The prevention measures 
involve increasing biosafety controls and 
alerting the authoroties to the presence of a 
posible case in any farm. 

According to the data provided by FAO, the 
actual outbreaks are situated in Camboya, 
China, Korea, People’s Democratic Republic 
of Laos, Mongolia and Vietnam.  With losses 
of more tan 10% of the total in pig sector. The 
people more affected are small producers 
who have had to sacrifice whole pig farms. 

From Veterinaria Digital we hope that efforts 
of both producers and public administrations 
will join forces to combat the spread of the 
virus and to eradicate it. Thus avoiding a 
health and economic problem that directly or 
indirectly affects the entire world population.
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Veterinary vaccines are antigen 
preparations to be used for preventing 
of diseases in animals caused by 
virus (Newcastle disease, infectious 
bronchitis, Marek’s disease, Gumboro 
disease, …), bacteria (fowl cholera, 
fowl typhoid, colibacillosis, …) 
mycoplasma (mycoplasma), fungi and 
protozoa (coccidiosis) or their toxins. 
Therefore, there are different types 
of vaccines based on the antigen 
used and this in turn determines the 
processing method.

The essential component of any 
vaccine is the antigen which consists 
of a foreign or own-animal substance 
that can be recognized by its immune 
system and causes a reaction. In 
this article, we will focus on the 
importance of bacterial vaccines.

Bacterial vaccines for veterinary use 
are obtained from infectious agents 
against which vaccine, in this case, 

bacteria. These bacteria are subjected 
to different modifications to eliminate 
its capacity to cause disease, while 
maintaining its immunogenicity. That 
is, they activate the immune system 
of the animal, which generates 
antibodies that specifically react 
against the antigen.

Types of bacterial 
vaccines
Bacterial vaccines can be divided into 
two classes: live-attenuated vaccines 
and inactivated (killed) vaccines.

Live-attenuated vaccines
Live-attenuated vaccines are com-
posed of one or more alive bacteria 
whose virulence has been weakened 
(attenuated) and induce immunity in 
animals against these bacteria.  

These vaccines can be produced 
from:

• Culture media containing toxic 
against bacteria. E.g. vaccine 
against Bacillus anthracis (agar 
culture with 50% serum in CO2 
rich environment).

• Successive passes from the 
bacteria through a series of animal 
embryos (e.g. chicken embryos). 
E.g. avian tuberculosis vaccine 
produced by Mycobacterium 
avium

As bacteria are in an hostile environ-
ment different to original, the vaccine 
decreases its pathogenicity.

The advantage of live-attenuated 
vaccines is that its immune response 
is faster, because the microorganism 
is the same as that causes the 
disease, only that it is weakened. 
However, as the pathogen is alive, 
there is a danger that the disease 
can develop in immunosuppressed 

Bacterial vaccines

Poultry Farming
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animals or reverse its pathogenicity 
after continued use.

Therefore, live-attenuated vaccines 
are unsafe in a long-term because 
there may be a reversion of virulence.

Inactivated vaccines
Inactivated (killed) vaccines are 
generated from the growth of the 
infectious agents in a static culture 
medium (fermenter) or with stirring, 
generating the normal bacteria more 
the toxins excreted by the bacteria. 
Bacteria are inactivated by using 
physical and/or chemical agents, 
maintaining its structure.

The most widely chemical methods 
used for inactivating vaccines are for-
maldehyde, thimerosal (merthiolate) 
or chelating agents such as ethylene 
oxide, propiolactone and ethylenedia-
mine. Temperature is the most com-
monly physical method used.

Inactivated vaccines are divided into 
two kinds:

• Inactivated vaccines without 
toxoids are prepared by 
separating the bacteria from the 
culture medium by centrifugation, 
so that toxins excreted by the 
bacteria are removed. The animal 
is protected only against bacteria 
but not against toxins excreted by 
bacteria. Eg porcine colibacillosis 
vaccine generated by coli

• Inactivated vaccines with  
toxoids are prepared including 
the whole broth, that is, both 
bacteria and toxins excreted by 
the bacteria. These toxins are so-
me toxic compounds that affect 
the animal’s immune system, 
that is, the toxins can be immu-
nosuppressive. Therefore, the  
animal vaccinated with toxoids is 
protected against bacteria and 
their toxins, getting an improved 
immune outcome. E.g. ALQUER-
VAC NEUMO, pneumonia vacci-
ne generated by Actinobacillus 
and Bordetella.

The advantage of inactivated vaccines 
in front of live-attenuated vaccines is 

that there is no danger that animals 
suffer disease because the pathogen 
can not be replicated. Inactivated 
vaccines may or may not contain 
adjuvants.

The advantage of inactivated vaccines 
with toxoids in front of inactivated 
vaccines without toxoids is that the 
animal’s immune system remains 
intact and acts more effectively, as 
there is a double protection against 
bacteria and toxins.

Therefore, inactivated vaccines with 
toxoids are safe in application and 
highly effective against bacteria and 
toxins that cause disease.

Adjuvants
The use of adjuvants is recommended 
to slow down the release of antigen 
from inactivated vaccines with toxoids. 
Adjuvants are chemicals, materials of 
microbiological origin or mixtures that, 
when administered together with the 
antigen, contribute to the production of 
a longer immune response.

The most widely used adjuvants are:

• Aluminum salts and calcium: delay 
release of the antigen, obtaining 
a prolonged immune response. 
AlPO4, Al(OH)3, Ca3(PO4)2

• Immunostimulants: increase or 
restore the immune system. They 
may be materials of biological 
origin (Corynebacterium, Bacillus 
Calmette, Bordetella), vegetable 
(ellagic acid from Emblica 
officinalis, tinosporine from 
Tinospora cordifolia) or chemical 
(fatty acid salts, isoprinosine).

• Emulsifiers: “Freund’s complete 
adjuvant” is an emulsion of 
water in mineral oil with killed 
mycobacteria.

• Liposomes

Conclusions
From the first vaccine developed by 
Louis Pasteur to the current vaccines, 
there has been a great evolution in 
the development of vaccines against 

different diseases of bacterial origin, 
using different methods to attenuate 
the virulence of infectious agents (live-
attenuated vaccines) as inactivate 
them (inactivated vaccines). The 
choice of one vaccine or another will 
provide a greater immune response 
with more effective and safe results.

It is recommended to develop 
immunization plans according to the 
epidemiology of the geographic area 
where the animals are located. l

Author: Dra. Estefanía Mesa
Pictures: REUTERS/Crack
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The main target in pig farming is to maximise animal 
growth and its efficiency. This can be achieved by using 
growth-promoting substances which, when added in 
feed, modify digestive and metabolic pathways in order to 
improve feed digestion and achieve a significant increase 
in weight gain.

Antibiotic Growth Promoters (AGPs) have been some of 
the most frequently used additives in porcine production 
for the last 50 years. They are used at subtherapeutic  
doses and modify the animal’s digestive microbial  
flora. Its broad administration has led to the appearance of  
multiple negative consequences, such as the appearance 
of bacterial resistances in human medicine, that have 
set up a widespread tendency of the consumers to  
reject these products, in favour of natural and organic 
products. Moreover, legislations from many countries are  
banning or reducing the number of these products that 
can be used.

Alternatives to the use of AGPs in pig 
farming: Intestinal Conditioners
For the last decades, research on alternatives to AGPs 
has been carried out so as to find a way to maintain 
the current productive parameters without using these 
products. That is because it is essential to develop new 
growth promoters that do not leave residues in meat, nor 
promote the appearance of microbial resistances and 
that meet the current consumers’ requirements. Proving 
the efficacy and affordability of these new alternatives is 
also as imperative.

Natural additives based on plant extracts seem to be a 
good alternative since, thanks to its origin, they are well-
accepted in the market and do not require a withdrawal 

period. An example in this area are the Intestinal 
Conditioners, based on pronutrients, active molecules 
from a botanical source that, in this case, promote the 
intestinal epithelium’s regeneration by modifying gene 
expression. Their use help getting mucosa’s physiology 
optimized, which improves feed digestion, nutrient 
absorption and avoids pathogenic microbes’ growth. 

In short, Intestinal Conditioners act like growth promoters 
with the advantage that, since the intestinal flora is not 
directly affected, they do not cause the appearance of 
bacterial nor fungal resistances.

Field trial: Intestinal Conditioner vs. AGPs in piglets

A trial to test the efficacy of an Intestinal Conditioner 
composed of botanical extracts has been carried out, 
comparing it with an AGPs-based therapy that combines 
chlortetracycline and tilmicosin in pigs weighing 5 kg 
initially.

The trial lasted 42 days and the efficacy of the products 
was measured by evaluating the Feed Conversion Rate 
(FCR) and morbidity (%).

There were two batches with 24 piglets each:

1. AGP batch: feed with chlortetracycline (1st week) + 
tilmicosin (2nd and 3rd week).

2. Intestinal Conditioner batch (IC): feed with an 
Intestinal Conditioner, from the beginning until the 
end of the trial (42 days).

Results: 

The administration of an Intestinal Conditioned got a 
better FCR in comparison with AGPs (3.36% better), 
which can be translated into a better feed efficiency: less 
amount of feed is needed to gain 1 kg of meat.

Talking about morbidity, some cases of diarrhoea appeared 
with the use of AGPs. On the contrary, there were no 
cases in the Intestinal Conditioner batch, which verifies 
the product’s capability to improve the intestinal mucosa, 
keeping and enhancing the balance of the microflora.

According to the trial results, it can be concluded that 
Intestinal Conditioners are a valid alternative to the use 
of AGPs in piglets.

Pronutrients with an Intestinal Conditioner effect are  
available in the nutritional supplement called Alquernat 
Nebsui, of Biovet S.A.  l

Author: Dra. Júlia Pié Orpí  
Pictures: pixabay
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Ruminants

Author: Dra. Elvira Cano 
Pictures: pixabay
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Immune status  
in the reception  
of fattening calves
The arrival of calves at the feedlot is a very important 
stage in the feeding process, as it will influence the final 
results.

Colostrum antibodies provide passive immunity to the 
animal and protection during the first days of life. Calves 
should develop active immunity as soon as possible after 
birth, to protect the organism from external agents.

The development of immunity against the main respiratory 
and intestinal pathogens in calves is a priority to achieve 
good health and profitability of the feedlot.

The arrival at the feedlot is the most critical stage in 
the feeding process. It is a stage with abrupt changes: 
transportation, changes of location, new groups, 
intensification, separation from the mother in the case 
grazing calves, changes of diet, among others. These 
changes generate stressful situations that cause immune 
suppression, a decrease in the immune response due to 
the reduction of the production of cytokines (molecules 
responsible for the activation of the defending cells in the 
body and the immune system).

Additionally, in many feedlots, animals come from different 
origins, which makes the arrival of animals a critical stage 
in the farm’s health program, because the immune system 
should face vaccinations and antiparasitic treatments. It 
is recommended to start antiparasitic treatments in the 

mothers. In the case of grazing calves, try rotational 
grazing, and, in suckler calves, eliminate parasites when 
they start with the milk replacer.
The digestive system with keratinized papillae is not 
yet completely developed, so it is necessary to focus 
on the establishment a balanced ruminal flora and the 
correct development of the papillae by starting with low 
concentrations of fat and starch and a high content of 
fibre, and gradually increase fat, starch and CFU and 
reduce fibre, so that animals efficiently convert energy 
and proteins.

Because of these factors, most cases of diseases and 
casualties occur during the first month in the feedlot. 
For this, many health programs include long antibiotic 
therapies at the animal’s arrival, to help animals while 
they develop immunity after vaccination and prevent the 
negative consequences of immune suppression.

Pronutrients are complex organic molecules of 
a plant origin that stimulate and regulate animal 
physiology without causing pharmacological effects, 
resistance, residues or withdrawal periods. The addition 
of immune-boosting pronutrients in this stage stimulates 
and strengthens the specific and non-specific immune 
system of the calf. In addition, they strengthen the immune 
response to vaccination and increase its effectiveness, 
which has a positive impact on animal health and, thus, 
on productive and economic performance. l
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Feed for carnivorous fish farming generally contain 
between 40-50% of animal protein, usually supplied by 
fish oils or fish meal. Although nowadays, proportions of 
plant protein sources included in diet are increasing and 
reaching a 50-70% of vegetable matter in the diet.

This fact allows to lower the cost of aquaculture diets 
and ensure the supply of high quality aquaculture feed 
to the producers, slightly reducing the exposure to raw 
materials’ availability and price fluctuation of fish meal.

The most used plant species in aquaculture are: soy, 
canola, corn, cotton seeds, peas/sweet lupins, rice, yucca 
and wheat.

Some factors could be named as disadvantages of plant 
protein ingredients:

• Presence of antinutritional factors (ANF), which affect  
digestibility of other nutrients and require the application 
of thermic treatments to destroy them (Chart1). Also, a  
high carbohydrate content that fish -especially carnivorous 
species- are not able to digest due to the lack of enzymes, 
making the addition of enzymes in feed necessary to 
maximize digestion and minimize residues.

• Its amino acids profile, since no vegetable ingredient have 
a balanced aminoacids composition, unlike fish meal.

• Presence of mycotoxins in feed and its negative effects on 
productivity and product quality, which will be addressed 
later.

For all these reasons,success reached with these 
ingredients is variable, and only some cases have achieved 
fish meal high replacement rate through the use of 
vegetable ingredients without adverse effects on growth.

Down below, we deepen into the third disadvantage 
mentioned before. That is quantifying theoretical 
economical losses caused by mycotoxins on an increase 
of 5% of the conversion rate and the cost of the feed 
(Tacon et al., 2011). In quantifying it by 2020, it would be 
341 million dollars in salmonids, 375 in marine fish, and 
914 in fresh water fish, respectively.

Such increase in the cost is due to the presence of 
mycotoxins in feed, which could cause health problems, 
damage in the tissues or immuno-suppression and lead 
to an increase of mortality (Chart 2).

Aquaculture

Mycotoxicosis in aquaculture 
and other digestive problems
Effect of the addition of vegetable protein sources to aquaculture feed formulation

This article includes the lecture given by Dr. Julia 
Pié, head of the technical team of Biovet S.A., 
at the 31st Biovet’s International Symposium 
2018 in Tarragona. It covers the first session 
focused on aquaculture, which took place 
on May 28th. By the title, “Mycotoxicosis in 
aquaculture and other digestive problems. 
Introduction of plant protein source to diets” 
is a review of the most important mycotoxins 
in animal feed, its classification, symptoms 
and associated injuries. Biovet’s veterinarian 
Dr. Maria Soriano has made the adaptation of 
the paper.

Chart 1. Classification of some antinutritional substances commonly found in 
different protein ingredients and possible ways of destructing or limiting their 
negative effects (CHUBB, 1982).

Chart 2. Effect of immuno-suppression by consuming contaminated feed

For what is mentioned before, it is necessary to review on 
the most relevant mycotoxin types in animal nutrition, by 
making a classification and a brief description of them, 
together with their symptomatology and associated 
lesions.
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Chart 3. Classification of mycotoxins depending on their chemical structure

Chart 4: Risk levels of aflatoxin B1 in aquaculture species

Mycotoxins
Mycotoxins are secondary metabolites, generally toxic, 
produced by some fungal genera in sporulation. They are 
biologically active and are not essential for fungal growth, 
but enhance their survival of next generation by inhibiting 
the growth of possible rivals. Mycotoxins are extremely 
stable, remain active in feed during long periods of time 
and easily resist feed processing conditions.

A classification of mycotoxins depending on their chemical 
composition has been made (Chart 3), since it guides us to 
the mechanism of action and symptomatology that they 
could cause

Aflatoxins
Aflatoxins are the most famous mycotoxins of coumarinic 
group, and they are produced by fungi Aspergillus. 
Sensitivity to them depends on age and species (Chart 4), 
although it must be highlighted that young animals are 
more susceptible than adults. Visible symptoms include 
a reduction in growth rate. Its main action is in the liver, 
in chronic cases it can be observed the development of 
hepatic tumours.

Ochratoxins
Most representative mycotoxin from lactinic group is 
ochratoxin, being type A the most pathogenic. Even 
though there is not much data about its toxicity in 
aquaculture species, its effects are generally associated 
to a decrease in weight gain.

Fumonisins
In the case of fumonisins, belonging to amininoalcohol 
group, there are some available trials showing its negative 
effect on tilapias, observing a reduced growth in juveniles 
but less evident than in moniliformin (MON).
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Trichothecenes
Trichothecenes should be also highlighted because of 
their frequent onset, and the worsening in growth rate 
that they produce (Chart 5).

As said before, there is not much information about 
the effect of some mycotoxins, because their detection 
is relatively recent. Besides, there is not a correct 
classification to work on them, also because there is not 
a general agreement between all clinicians about the real 
dimensions of the problem. All these issues and the fact 
that it is impossible to prevent mycotoxins from reaching 
the food chain, have lead to the increase in the use of 
mycotoxin binders in recent years.

Mycotoxin binders block the absorption of mycotoxins, 
thus, reducing their negative effects on health and 
productive parameters and its presence in meat.

Chart 5: Effect of the presence of two trichothecenes, T2-toxin and 
deoxynivalenol (DON),  in feed at different concentrations

Conclusions on the presence of mycotoxins in 
aquaculture feed made of vegetable protein

In conclusion, from this review about the presence of 
mycotoxins in aquaculture feed, it can be noted that:

• The use of fish meals as the main protein source in diets 
for fish farming is no longer sustainable (economically or 
environmentally). For this reason, the use of vegetable 
protein sources as partial replacement has been  
increasing.

• Ingredients of a plant origin have components that can 
affect digestion, such as carbohydrates and ANFs, or may 
contain toxic substances such as mycotoxins.

• Heat treatments and the use of enzymes help to diminish 
their negative effects.

• Mycotoxin binders can avoid the negative consequences 
caused of mycotoxins ingestion. l
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Author: Dra. Júlia Pié Orpí  
Pictures: pixabay
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Response to the addition  
of immunostimulant pronutrients  
in the diet of Nile tilapia
Nile tilapia is one of the most harvested species in 
aquaculture, due to its easy adaptation to adverse 
conditions (water quality, stocking density). However, 
its harvest requires the use of factors that increase 
performance, such as antibiotics, ionophores and 
hormones. One strategy to reduce this type of compounds 
in harvesting of tilapia is the use of natural additives 
such as pronutrients, which do not leave residues, do 
not lead to resistances or require a withdrawal period.

Objective
To evaluate the inclusion effect of three levels of 
incorporation of the pronutrients in the feed of tilapia 
fingerlings (Oreochromis niloticus, Chitralada strain) 
on growth, productive parameters, immunological and 
nutritional status. Also, to determine the optimal dose of 
pronutrients incorporation in its diet.

Experimental design
648 Nile tilapia fingerlings (Oreochromis niloticus, 
Chitralada strain) were used in the trial. The initial 
condition of the fish was 0.21 ± 0.06 g of weight and 2.5 
± 0.06 cm of total length with a duration of 16 weeks.

The fish (0,21 ± 0,06g) were subjected to stress when 
they were randomly distributed with a stocking density 
of 54 fish in 12 tanks with a capacity of 25 liters each. 
They were fed for 16 weeks with commercial feed of 45% 
protein, supplemented with 0% (T0); 0,2% (T1); 0,4% (T2) 
and 0,6% (T3) of the product based on pronutrients (n = 
3), in controlled environment using a recirculation system 
(RAS) at a temperature of (26 ± 0,5 ° C).

The variables evaluated were weight and height gain, 
absolute growth rate (AGR), specific growth rate (SGR), 
condition factor (K), thermal growth coefficients (TGC) 
and feed conversion rate (FCR).

Results

There was no significant difference in the productive 
parameters evaluated. However, a significant difference 
was found between T0 (control group), with no treatment 
and T3 (0,6% treatment) (p<0.05) regarding the immune 
status and nutritional status significant difference (P 
<0.05) between T2 (0,4% treatment) and T0. l

Conclusions 
The addition of 0.4% of pronutrients in the diet of tilapia 
fingerlings produces a positive effect regarding the 
productive parameters, immunological and nutritional 
status.

The increase of % of leukocytes in blood (p <0.05) makes 
that treated fingerlings have lower risk of contracting 
pathologies of infectious origin.

It was demonstrated that the treated fingerlings possess 
better nutritional status, due to a significant increase in % 
hematocrit observed (p <0.05).

In terms of production parameters, there was an 
improvement in all batches treated with immunostimulant 
pronutrients compared to the control batch (numerical 
difference, see table 1) and a decreasing mortality in 
batches T1 (5.56%) and T2 (5.40%).

Finally, by administering these pronutrients, the use of 
antibiotics is reduced. Therefore, the contamination of the 
water and the risk of resistant bacteria for humans and 
fishes decrease.

The pronutrients used in this study are marketed under 
the name Alquernat Immuplus L and commercialized by 
BIOVET S.A. l 

Table 1. Groups according to pronutrient treatment 
dose: T0: 0.0%, T1: 0.2%, T2: 0.4%, T3: 0.6%
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Calcification of the eggshell occurs 
along the oviduct, by deposited mi-
nerals from the blood, which have 
previously been extracted from the 

bones.

Several consecutive episodes of heat 
and hyperventilation can impoverish 
the calcium content in the bones. 
Consequently, the laying organism 
cannot meet the calcium require-
ments, resulting in coltsfoot eggs, as 

seen in the picture.

Soft-shelled eggs

Aflatoxin 
hepatitis  
in goats

The ingestion of contaminated food 
with 80 μg of aflatoxin B1 per kg for 
50 days causes liver inflammation – 

left side of the liver.

The dissemination of Clostridium 
affects the liver as well, causing the 
appearance of necrotic round areas 
on its surface and parenchyma.

Porcine clostridiosis  
in the liver
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Products

ALQUERNAT
NEBSUI

Intestinal Conditioner
Natural growth promoter Improves conversion rate

Decreases diarrhea

Increases absorption of nutrients

Suitable for an antibiotic 
free production

Improves intestinal physiology

Does not create resistances

WITHOUT WITH 

ALQUERNAT
ZYCOX

Intestinal Optimizer
Natural anticoccidial

Alternative to chemical coccidiostats

Reduces mortality

Prevents coccidiosis

Improves efficiency and conversion 
rates

Reinforces the Immune Intestinal system

Does not create resistances

Avoids damage in the intestinal 
epithelium

No absorption of vitamins 
or aminoacids

Stable at the different pH 
of the digestive tract

Low inclusion in feed (0.5kg/t)

Effective against all type 
of mycotoxins

Improves productive parameters

Mycotoxin Binder

ALQUERFEED
ANTITOX

Hepatic Conditioner
based on pronutrients

ALQUERNAT
LIVOL

Improves efficiency rate

Reduces transamines in serum

Protects and helps regenerate the liver

Increases the level of proteins 
and hemoglobin in serum

Improves conversion rate

Improves renal activity
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