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Poultry Farming
According to FAO data, it is estimated that 
the world population will reach 9.800 million 
inhabitants by 2050. This fact supposes an 
important challenge for the society to be able 
to meet the demand of food and at the same 
time ensure food security.

Together with poultry farming, the aquaculture 
is emerging as an effective alternative to 
produce quality protein with multiple nutritional 
contributions for the population. However, with 
the growth of the sector, the natural sources of 
our oceans and rivers have also been affected. 
Overfishing is exploiting these resources; some 
species are overexploited and others are at risk 
of extinction.

Hence the importance of looking for alternative 
and sustainable models that allow industrial 
farming in aquaculture. Carnivorous and 
omnivorous species (salmon, sea bream, sea 
bass…among others) have been traditionally fed 
with protein of animal origin: either from other 
fish in wild farming, or from fishmeal in industrial 
farming. The challenge is to ensure that these 
carnivorous species are fed with ingredients of 
plant origin so as not to overexploit aquaculture 
resources. For this, research in this regard is 
essential since factors such as digestibility, the 
absence of certain enzymes and the immune 
status of animals must be examined.

Aquatic resources constitute an incalculable 
biodiversity reserve and, in large part, remain 
unexplored. Promoting responsible fishing, 
research and expanding support technology in 
this sector will be key points that must be put 
into practice to ensure the sustainable future of 
this industry.
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In animals, certain alterations occur as a reaction against 
those repeated stimuli that disturb their homeostasis 
or normal physiological balance. This phenomenon is 
known as stress. Among the different types of stress, 
heat stress is the most frequent. It importantly affects 
poultry farms and has a great impact on productivity 
and mortality.

How do birds keep their  
body temperature?
Birds temperature is about 41ᵒC, which is maintained 
thanks to their thermoregulative capacity. In industrial 
poultry, birds must be kept in the thermo-neutral zone, a 
range of temperatures where birds can lose heat through 
basic mechanisms (radiation, convection and conduction). 
In this thermo-neutral zone, there is no heat stress and the 
body temperature remains constant.

However, it is usual that, under certain conditions, the 
limits of this thermoneutral zone are exceeded and 
these basic temperature regulation mechanisms are 
insufficient. When this happens, the body temperature 
rises and heat stress begins. At this time, the birds lose 
heat by evaporation, a mechanism to fight this situation 
through panting. During this process, the birds promote 
the circulation of air on the surface of their air sacs, which 
contributes to increase gas exchange and heat loss.

This mechanism includes the activity of the nervous, 
endocrine and cardiorespiratory systems, among others. 
It leads to the intensification of essential functions, that 
is, it increases the respiratory and cardiac rate and, on 
the other hand, the reduction of other less important 

functions, such as immune function, growth or 
reproduction.

Main signs in birds  
affected by heat stress
Initially, the most common sign is that birds, while trying to 
recover their thermal balance, modify their behavior, and 
we can observe:

• Birds with distended wings
• Crouched on the floor
• Slowness, lethargy
• Stupor, wobbles
• wet faeces
• Increase in water consumption
• Decrease in feed consumption
• Birds begin with slow gasps and 

end up panting very quickly
• Deviation of blood from internal organs to the 

skin, which obscures the color of the skin
• Terminal seizures
• Increase in mortality

Consequences of heat stress in birds
Increased mortality
When heat stress occurs for a long time or animals 
are exposed to very high temperatures, none of the 
aforementioned mechanism can reduce internal body 
temperature and mortality begins to increase due to 
cardiorespiratory failure.

Decrease in growth and egg laying
To cope with heat stress, birds intensify organic functions 
that are essential for survival. This means that most of the 
energy is used to fight the stressful situation and ensure 
survival, and not for fattening.

In broilers, a decrease in daily growth is observed and, in 
addition, when temperatures are high, feed consumption 
is reduced, which accentuates growth stunt.

In the case of layers, this leads, initially, to a decrease in 
the size of the eggs and, subsequently, to a reduction in 
egg production.

Increase of broken eggs
During the panting of the birds in heat stress situations, 
there is an excess in the loss of blood CO2 levels below 
their basal concentration, which leads to the increase in 
the blood pH, producing metabolic alkalosis. In order to 
restore the levels of CO2 in blood, calcium carbonate 
(Ca2CO3) moves from the bones to the blood and, once 
there, is divided as we see in the following scheme:

Heat stress in poultry farming

Poultry Farming
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CaCO3 → CO2 + CaO+ H+ + OH–  → CO3H– + CaO + H+

Bicarbonate (CO3H–) is excreted through the kidneys 
to fight metabolic alkalosis, as well as calcium, which 
is excreted as CaO, which causes the depletion of this 
element in birds.
Due to the excretion of both molecules, bicarbonate and 
calcium, the ability of the hen to produce enough calcium 
carbonate to form the eggshell is reduced.

While calcium deposits are big enough, that is, this mineral 
is properly stored in the bones, there will be enough 
calcium to form the eggshell, because this element will 
be mobilized from these bone storages. Therefore, it is 
key to maintain calcium reserves in the bones through 
proper calcium intake and good calcium absorption in 
the intestine. On the other hand, when these reserves 
are not enough or they are depleted, calcium deficiency 
takes place and the percentage of broken eggs increases.

Musculoskeletal disorders
There is a higher number of hes suffering from cage layer 
fatigue syndrome, which is characterized by the inability 
of the hens to stand up due to the fragility of the bones 
after the calcium carbonate mobilization to the blood. For 
the same reason, animals also suffer from fractures of 
the femoral head.

Measures to prevent heat stress  
in poultry farming
There are two main types of measures to prevent heat 
stress:

Management measures:

• Ventilation: It is very important to have ventilation 
systems, and even cooling in those climates that 
require it, in order to increase animal welfare and 
maintain the temperature in a comfort zone.

• Water: Birds must have continuous water 
availability, and it must be kept below 30ᵒC 
Keep the birds as calm as possible during 
the hottest hours of the day, in order to avoid 

increased movements and, therefore, increased 
metabolic activity and heat production.

• Implement and adjust appropriate lighting programs.
• Implement roof sprinklers, to be able to suffocate 

heat in the shortest time in case of emergencies.
• Maintain an adequate density that 

prevents overcrowding and environmental 
overheating of the farm.

Nutritional measures:

• Monitor feed and water consumption in order 
to prematurely detect cases of heat stress.

• It is important that the diet is balanced 
regarding important nutrients such as 
aminoacids, calcium, sodium, phosphorus or 
vitamins, especially the water soluble ones.

• Feed the birds during the coolest hours of the day in 
order to avoid raising the temperature as a result of 
metabolism, animals can even be fed at midnight.

• Supplement highly digestible ingredients in 
order to provide all the necessary nutrients 
thanks to a better use of the diet, despite 
the reduction of the feed consumption.

• Add additives in drinking water rich in electrolytes 
and vitamins in order to compensate their loss.

• Provide carbonates in order to avoid the loss of 
bone calcium, necessary for the formation of 
the eggshell in periods of high production. l

Author: Dr. David D. A. 
Images: pixabay

Conclusions
Heat stress is a very important problem in current 
poultry production, since the mechanisms of birds 
to avoid it derive energy to the maintenance of vital 
functions rather than production. Therefore, efforts 
to fight must be aimed at avoiding the environmental 
conditions that facilitate heat stress and management 
and nutritional measures, or a combination of both, 
should be implemented. All these measures are more 
effective as prevention, since controlling heat stress 
problems once  it has already tarted is very complicated 
and economic losses can have a great impact on the 
farms.
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Pig farming in Mexico 
over time

Pig Farming
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Mexico has always been considered a very rich country 
in many different aspects and one of them is pig 
farming, but to be able to be considered an important 
country in this area of production we have to go a little to 
the past to understand how it got there.

The beginnings of the Mexican pig farming date back 
to the 16th century when the Spanish introduced pigs 
from European and Asian regions. In Mexico there was 
no system to keep suitable control in production, so the 
lack of this control originated the Creole pigs, which 
expanded throughout Mexico, until in the 20th century 
started importing the Duroc and Poland China breeds.

Between 1940 and 1960, pig farming in Mexico became 
one of the most important sources of meat in Mexico, 
being in this last decade when the importation of species 
from the United States was recorded, but again the lack 
of infrastructure and standardization created a new breed 
called current pig.

Pig farming in Mexico
Apparently the pig farming in Mexico had a very positive 
tendency, so there was a lot of investment and the 
number of new producers increased every year, but the 
decade of the 80s arrived brought with it many bad news 
for Mexican pig production. First of all, the crisis in 1982 
and the elimination of the subsidy in sorghum in 1985 led 
to increased costs and decreased purchasing power, so 
it was no longer profitable to invest in pig farming and the 
smaller producers disappeared.

When the NAFTA (North American Free Trade Agreement) 
appears, exports and imports are gone in all markets and 
pig farming is one of them, but due, on the one hand, to 
the existed lack of investment and lack of infrastructure 
and the technology and competitive advantages that had 
other treaty markets, 40% of the country’s farms were 
abandoned and closed.

Prevalence of big groups 
Nowadays, Mexican pork production is dominated by 
the biggest groups in the different regions of the country, 
since they acquired all the small producers that could no 
longer compete with the technology and infrastructure.

So all of the above mentioned are the reasons are 
where Mexico currently is placed in the pig market, 
different sources place Mexico in the 8th / 9th place of 
production of pork with an approximate of 1325 metric 
tons of meat.

Unfortunately, Mexico cannot supply its domestic market 
with the level of production that it has today, having to im-
port almost 35% of the consumption in the country, which 
places Mexico in the main countries that import pork.

The main causes are the lack of infrastructure and 
technology in the farms at national level and this causes 

that they do not have the performance that the country 
needs to cover the national market demand. Added 
to this lack of investment in infrastructure, lack of 
technology and efficient production systems is the high 
bacterial resistance that causes that current antibiotics 
fail to protect the animal in an appropriate manner and 
affect the different diseases that affect the national level 
such as Diarrhea. Endemic, PRRS (Porcine Respiratory 
and Digestive Syndrome Virus), in addition to E. Coli, 
Salmonella and other digestive and respiratory diseases.

New Strategy
What Mexico needs to be able to take advantage of its 
resources, territory and manage to exploit the potential of 
becoming one of the main producers of pork in the world 
as well as being able to cover its demand in the national 
market is a new strategy based on the investment of new 
technologies, new antibiotics and an improvement of 
the infrastructure.

Mexico needs to grow and catch up with the most 
important countries to attract more investors and 
production continues to grow, become an avant-garde 
country, invest in research to develop new technologies 
and keep changing as the world is changing and not 
getting stuck at a level that each time it leaves Mexico out 
of being an important country and not only in pig farming 
but in every productive aspect. l

Author: Ing. Gerardo M. G. 
Images: pixabay
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Use of liver CONDITIONERS  
In ruminants

The use of products capable of improving or maintaining 
liver function is increasing in recent years; this is the 
result of understanding the great role of the liver, for both 
health and animal production.

Some of the most common problems in dairy cows 
correspond to metabolic disorders such as hepatic 
lipidosis or some deficiency due to high milk production. 
This high demand in production affects the liver functions, 
which are especially necessary during gestation or during 
the period of increased milk production. This liver failure 
can become evident when 50% of the parenchyma is 
affected, but it is important not to reach that line.

Different types of natural substances with regenerative 
or antioxidant properties have been studied such as milk 
thistle or artichoke extract. In some studies, it has been 
investigated their effects on milk production, and the 
relationship of farrowing and the first service or the study 
of liver markers.

In these experiments an increase in milk production, a 
reduction in the time of farrowing to the first service was 
observed. However, the outcome of liver enzymes was 
variable, in some cases transaminase levels was altered.

In other species such as chickens or pigs, there have 
been studies were both liver enzymes and total protein or 
albumin have been evaluated to determine the functionality 
of the liver. They have also been evaluated productive 
parameters, in which best results are obtained with the 
use of liver regenerators especially after the involvement 
mycotoxins or hepatotoxic drugs. Greater weight gain in 
these cases is indicative of a correct protein metabolism 
done by the liver.

However, further study is needed to determine the 
effects of these products in the nutrition of cows and / or 
ruminants in general. l

Author: Dr. Núria M. G. 
Images: pixabay
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Tilapia production
Tilapia is a relevant fish in aquaculture due to its rapid 
growth, large size and its high protein content. Other 
qualities include its omnivorous diet and its sustainable 
production.

Nile tilapia production was estimated by Food and 
Agriculture Organization (FAO) on 3.670.259 tons in 2014 
(Chart 1). Tilapia is usually raised in tropical climates, as 
water temperature should not fall below 18ᵒC. Asia and 
Latin America are the major producing regions, being 
China its main producer, followed by Egypt and other 
Asian countries like Indonesia, Philippines and Thailand 
(Chart 2). Major diseases  

in tilapia culture
Streptococcus is the most significant and pathogenic 
agent found in tilapia cultures worldwide, which usually 
appears in late stages (grow-out stage). Streptococcus 
agalactiae and Streptococcus iniae are the main strains 
causing disease. This infection results in generalized 
haemorrhagic septicaemia.

Meanwhile, Flavobacterium columnare commonly 
appears in early stages. Stressful conditions, like 
temperature fluctuations or poor water quality, favour 
the outbreak of the disease. This infection may be seen 
as white patches on the skin and fins that could later 
evolve into ulcers.

Other diseases include parasitical infections, such as Tri-
chodina. Trichodina infest the gill and body surfaces, 
affecting breathing and chemical balance of the fish.

Iridovirus should be noted as the only currently 
documented viral disease present in tilapia, causing 
massive death in infected facilities (Chart 3).

Enhanced performance  
in tilapia production
inclusion of intestinal conditioner pronutrients in the diet

Tilapia is the name of a group of fishes belonging 
to the genera Oreochromis. Tilapia is, together 
with carp and salmon, one of the most important 
fish in aquaculture. Nile tilapia (Oreochromis 
niloticus) and Mozambique tilapia (Oreochromis 
mossambicus) are 
among the 
most known 
species.

Chart 1. Aquaculture production of tilapia by 
species in million tons (Source: FAO)

Chart 2. Aquaculture production of tilapia by 
country in million tons (Source: FAO)

Chart 3. Major diseases affecting tilapia (Adapted from The Fish Site) ( + > 
frequent phase of appearance; +/− > can appear but not commonly; – > does 
not appear in this phase)

Aquaculture
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Gut health relevance  
in aquaculture
The digestive system of fishes is the main entry point 
for pathogens, which may end in production losses. 
Thus, one of the key factors in aquaculture production is 
the maintenance of an adequate intestinal status and a 
stable gut microflora.

Several studies reveal that gastrointestinal microbiota 
plays an important role in nutrition and immunity of fishes, 
as gastrointestinal bacteria produce a wide range of 
enzymes that participate in digestion, but also help in the 
development and maturation of the gut immune system.

There are multiple sustainable approaches to work on a 
proper gut health, such as the use of probiotics, prebio-
tics, organic acids, yeast extracts, products based on 
cimenol ring or products rich in pronutrients.

Pronutrients are active molecules derived from plants, 
which induce the activation of genes related to cell 
physiology: pronutrients stimulate the production of tis-
sue-specific proteins, which vary depending on the target 
cell of each pronutrient. This way, pronutrients optimize 
the functioning of the organs. They are classified into 10 
groups depending on their target cell and function, and 
intestinal conditioners are the ones involved in enhan-
cing gut function.

Intestinal conditioner pronutrients promote adequate 
renewal of the intestinal epithelium, improve the structure 
of the microvilli and strengthen tight junctions. These 
facts end in a greater absorption of nutrients, better 
integrity of the intestinal barrier and adequate production 
avoid pathogens attachment to the intestinal surface 
and facilitate their rapid elimination. In addition, a good 
intestinal status ensures a correct balance of the intestinal 
microflora.

Field trial: Effect of intestinal  
conditioner pronutrients on tilapia  
performance
In order to evaluate the use of intestinal conditioner 
pronutrients on productive performance in Nile tilapia 
fingerlings, a 12-week trial, between March and June 
of 2018, was performed at the facilities of Universidad 
Científica del Sur (Peru).

Fingerlings were reared in a water recycling system. Four 
different groups were stablished, and each group held 
four experimental units of 10 fishes per unit.  All groups 
were fed with a standard isoenergetic and isoproteic diet 
with different doses of the tested feed supplement, as 
seen below:

• Group T1: Control without pronutrients.
• Group T2: Intestinal conditioner pronutrients  

at 5 g/kg of feed.

• Group T3: Intestinal conditioner pronutrients  
at 10 g/kg of feed.

• Group T4: Intestinal conditioner pronutrients  
at 15 g/kg of feed.

Initial weight of studied tilapias was of 1 g and fingerlings 
were weighed every 15 days. Fish size was evaluated at 
the end of the trial.

Results in the chart below (Chart 4) show that all groups 
supplemented with intestinal conditioner pronutrients 
give rise to a greater growth and size of the fingerlings 
regarding the control group. However, the group with 
the best results is T3 (dosage of 10 g/kg of feed), which 
achieved a 16.7% higher weight than the control group, 
while T4 (15 g/kg of feed) obtained a 16.4% increase. T2, 
with the lowest inclusion rate (0.5 g/kg of feed) obtained 
better results than the control group, but this improve-
ment was the smallest.

Chart 4. Live weight 
and height data at the 
end of the study.
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Author: Dra. Maria S. 
Images: pixabay

Regarding size (cm) of tilapia fingerlings, control group 
showed a greater variability in size, ranging from 6 to 14 
cm, while batches treated with pronutrients were more 
uniform, with lengths ranging from 9 to 12 cm (Chart 5).

This trial revealed that diets with 10 g/kg of intestinal 
conditioner pronutrients in tilapia fingerlings helped to 
obtain a greater growth (+16%) and a more uniform sizes at 
12 weeks of breeding. Both evaluated parameters showed 
that the use of intestinal conditioner pronutrients allows to 
reach the desired weight faster and with a better uniformity, 
so that raising tilapia is much easier and profitable.

AVESUI

Conclusions
Fast growth, together with other qualities, makes 
tilapia one of the most cultured fish worldwide. As the 
digestive system is the main entry point for pathogens, 
one key factor in aquaculture is to maintain gut health 
and microflora activity. The use of intestinal conditioner 
pronutrients helps on the aforementioned and allows 
an enhanced productive performance. l

Chart 5. Size frequency (cm) of fishes for each treatment group.

Aquaculture
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Technonews

Fertile egg  
production increase  
with intestinal conditioner 
pronutrients
Pronutrients that act as intestinal conditioners 
promote intestinal health by the optimization 
of the enterocyte’s physiology. They promote 
the regeneration of the digestive mucosa and 
increase the resistance to suffer from infections.

Conclusions
The improvement of gut health thanks to intestinal 
conditioner pronutrients helped to decrease the incidence 
of dirty eggs and improved the percentage of fertile eggs 
in broiler breeders.

Intestinal conditioner pronutrients are marketed under the 
commercial name Alquernat Nebsui by Biovet, S.A.

Objective
The objective of the trial is to evaluate if the improvement 
of the digestive functioning produced by intestinal 
conditioner pronutrients can reduce the incidence of 
dirty fertile eggs in a broiler breeders farm.

Methodology
Intestinal conditioner pronutrients were added in feed at 
a dose rate of 0.5 kg/t, from week 25 to 34 of age, in 
a batch with 15900 birds. Another batch of 14840 birds 
was used as a control, which received the same diet, but 
without the pronutrients. The following percentages we-
re evaluated weekly: fertile eggs, clean fertile eggs and  
recoverable eggs (which corresponds to the dirty eggs 
that can be cleaned and recoverable for breeding).

Results
The batch with pronutrients obtained a higher percentage 
of fertile and clean eggs (+1.4% and +3.3%, respectively). 
In addition, the percentage of recoverable eggs dimini-
shed (-3.3%), thanks to the decrease in the incidence of 
dirty eggs. l
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atlas OF Pathology

Porcine dermatitis and nephropathy 
syndrome is an infection, of global 
distribution, with vertical transmission 

caused by Actinobacillus suis.

 The first lesion is omphalitis. This 
limits blood circulation and reduces 

the size of the piglet.

Omphalitis in  
porcine dermatitis and 

nephropathy syndrome

Gas in the ceca

The presence of gas in the ceca 
has usually a bacterial origin. 

Nevertheless, it might also be linked 
to parasites, specially Capillaria

Clostridium perfringens develops, first, in 
circular necrotic lesions in the intestinal 
mucosa, where it secretes systemic toxins.

Avian  
necrotic enteritis



18 VeterinariaDigital

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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