The Science Behind Phytogenics

Conference Report

Essential oils, secondary plant compounds, phytogenics - all these expressions can be found in the context
of animal feed. In the following, Dr. Sabiha Kadari, Regional Technical Director Southeast Asia/Pacific at EW
Nutrition, will show the difference between essential oils and phytomolecules and the science behind
phytogenics.

Essential oils and phytomolecules- not
the same

Let us first show what are essential oils using the example of oregano oil. Essential oils are extracted from
plants and unpurified mixes of different phytomolecules. The raw oregano oil extract contains carvacrol,
thymol, P-cymene, and several other phytomolecules. The concentration and composition of these
phytomolecules can vary significantly, depending on factors such as geographical origin, seasonal
variations, plant part, plant growth stage and harvest time, extraction methods, and post-harvest
processing. As a result, there can be significant batch-to-batch variations, resulting in differences in animal
performance. Furthermore, there is the potential for the presence of undesirable contaminants.

In contrast, phytomolecules are the active ingredients in essential oils or other plant materials. They are
clearly defined as one active compound (IUPAC name/CAS number) by their unique chemical structures,
such as carvacrol. By focusing on specific active compounds, standardized products don’t have batch-to-
batch variation, enhancing consistent animal performance.
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Stringent screening processes

To yield the best phytogenic formulations for animal production, a rigorous screening process is required:

The initial screening process consists of ensuring the bioactives are generally recognized as safe (GRAS)
by the US Department of Agriculture and approved by the European Food Safety Authority (EFSA). This
step is crucial to ensure that any compounds used in formulations do not pose health risks to animals or
humans.

In addition to being selected for their chemical-physical properties, which play a significant role in
determining how well the phytogenics will perform in various applications, and a thorough cost-benefit
analysis, the phytogenics are mapped for their following biological activities.

Antioxidant

Phytomolecules exert their antioxidant effects through various mechanisms, including scavenging free
radicals. The ORAC (Oxygen Radical Absorbance Capacity) test is widely regarded as a gold standard for
measuring the antioxidant potential of phytomolecules. It quantitatively assesses the ability of compounds
to scavenge free radicals, providing a reliable comparison against a known standard, specifically Trolox, a
vitamin E analog. Trolox has well-documented antioxidant properties, making it a reliable benchmark for
evaluating the effectiveness of other antioxidants.

Antimicrobial

Incorporating a comprehensive approach to testing the antibacterial properties of phytogenics is essential
for developing effective feed additives. The antibacterial properties should not only be tested against

harmful enteropathogenic bacteria, such as Clostridium perfringens, E. coli, and Salmonella. It should also
be evaluated if beneficial species such as Lactobacilli, the proliferation of which is wanted, are preserved.

By evaluating both pathogenic and beneficial bacteria, researchers can ensure that phytogenic
formulations support optimal gut health and reduce the reliance on antibiotics.

Anti-inflammatory

Anti-inflammatory properties also help to modulate the gut-associated immune system and mitigate
excessive immune response so that animals can allocate more energy towards growth and production.
This shift is vital for optimizing feed conversion ratios and overall performance.

Dr. Kadari noted that “EW Nutrition uses nuclear factor kappa beta (NFkRB), which regulates the expression
of various pro-inflammatory cytokines, and interleukin 6 (pro-inflammatory) and 10 (anti-inflammatory)
cytokines as biomarkers, for measuring anti-inflammatory activity. A reduction in NFk8 and the ratio of
IL-6/ IL-10 indicates a decrease in inflammatory response.”

Anti-conjugation

Conjugation is a common mechanism of horizontal gene transfer that is instrumental in spreading
antibiotic resistance between bacteria. “Most resistance genes are found on mobile genetic elements
named plasmids and primarily spread by conjugation,” explained Dr. Kadari.

Cell stress of bacteria modulates the conjugation frequency. Among these stressors are antimicrobial
phytogenics. The goal is to keep the conjugation frequency below the one that could occur under
unchallenged conditions.

Figure 1: High throughput screening allows EW Nutrition researchers to quickly conduct
millions of chemical, genetic, or pharmacological tests



Delivery mechanism

Lastly, to optimize the benefit of the selected phytogenics and deliver consistent results, the substances
must be protected by, e.g., encapsulation to ensure homogenous distribution in feed and thermostability in
pelleted feed. A special delivery system provides for the targeted release of the active ingredients within
the organism, specifically ensuring that these compounds are effectively utilized within the body rather
than eliminated through the feces. This is crucial for optimizing their benefits in animal production.

Phytomolecules are an essential support
in antibiotic reduction

“Phytogenics are increasingly recognized as effective alternatives in antimicrobial reduction programs. The
combination of stringent screening processes alongside rigorous in vitro and in vivo testing is essential for
ensuring that phytogenics deliver optimal and consistent performance in animal production,” noted Dr.
Kadari.

EW Nutrition’s Swine Academies took place in Ho Chi Minh City and Bangkok in October 2024. Dr. Sabiha
Kadari, Regional Technical Director at EW Nutrition SEAP, was one of the highly experienced speakers of
EW Nutrition. With expertise in feed cost optimization, feed additive management, audits, and lab support,
she provides customized technical solutions and troubleshooting challenges for customers.

Optimising Weaner Performance
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Conference report

To optimize weaner performance, it is helpful to understand the stressful situation the piglets are facing. In
contrast to weaning in nature, which occurs gradually until completion at approximately 4-5 months,
weaning in intensive pig operations is an acute process, typically occurring at 3-4 weeks of age. This
critical phase subjects piglets to multiple stressors, which can have cumulative effects on their health and
development.

Furthermore, the weaning process usually coincides with a decline in the levels of maternally derived
antibodies. As these antibody levels decrease, piglets become increasingly susceptible to infections,
particularly during the stressful transition to solid food and movement from the sow to the new nursery
environment. Managing the weaning process carefully is crucial to minimize stress and support immune
function.

Weaning factors that influence a successful
weaning

Several aspects must be considered to provide the weaning piglets with the best conditions, and diverse
measures must be taken. These measures range from the social environment to nutrition, hygiene, and
the people dealing with the pigs.

Social dynamics

When forming nursery groups, aim to keep pigs in these groups as long as possible. Moving all pigs to their
new environment at the same time can promote a more rapid establishment of social stability. If possible,
once weaning groups are selected and placed in the nursery, keep these groups together to harvest. Any
change in the pig group will again result in the need for a new hierarchy to be established, along with
fighting and disrupting the group. “Allow newly selected nursery groups to establish their hierarchy by
avoiding interventions during the first 48 hours, except to treat sick or injured pigs”, recommends Dr.
Parke. “A well-enriched environment, such as chewable ropes and toys, can help reduce stress levels and



may reduce the frequency of abnormal behaviors such as tail biting and aggression.”

Environmental management

The piglets should be kept at an optimal temperature between 27-30°C - depending on floor type, weight,
and age of piglets. Adding a heat lamp/floor mat warm area for just-weaned piglets will further assist
thermoregulation and minimize stress through the weaning transition.

Proper ventilation is crucial for maintaining air quality and preventing the buildup of harmful gases like
ammonia. Good airflow helps regulate temperature and humidity, reducing stress on the pigs. However,
care must be taken to avoid drafts that can chill young pigs. For example, a draft of 0.5 m/second can
‘feel’ like an 8°C drop for the piglet.

Targets for gas, dust, and bacteria levels

Gas
Risk Respirable .
Total dust Bacteria
factor i Hydrogen fOXi dust
Ammonia sulphide Carbon dioxide
Target <10ppm <3,000ppm (aim 100,000
levels | (20ppm max.) <>ppm for <1,500ppm) 2.4mg/m3 | 0.23mg/m’ CFUs/m?

Flooring and pen materials should be robust, in good condition, and easily cleaned to reduce the risk of
skin abrasions and subsequent infections.

Provide sufficient space (recommended 0.19 m2/8 kg pig on slat/solid floor) in pens to minimize
competition for feed and water and to reduce social stress among piglets.

Weaner pigs benefit from using the same type of feeder in the nursery as in the farrowing room. This
consistency can help to reduce stress and anxiety during the transition to the nursery and increase the
feed intake during the first few days post-weaning.

Nutritional support

Weaning stress and poor feed intake post-weaning commonly result in dysbiosis and a decrease in villus
height in the small intestine of piglets. Associated digestive impairment and altered gut morphology can
lead to decreased nutrient absorption, as well as enteric and systemic health issues. A palatable transition
diet, from 7 days pre- to 7 days post-weaning, is recommended to keep piglets eating. The composition or
form of the transition diet should remain the same during this period. Consider using functional feed
additives, such as phytomolecules or egg immunoglobulins, to support microbial modulation and gut
integrity.

Ensure piglets have access to fresh, cool, and clean water (minimum water flow of 0.5-0.7L/minute), with
enough drinking space (maximum of ten piglets per drinker). Consider providing additional water supply
points (e.g., bowls) in the first week.

Hygiene and biosecurity

All-in, all-out management avoids the mixing of different age groups. It is particularly beneficial for weaner
pigs, as it helps minimize disease transmission. After removing each batch of weaners, the nursery must
be thoroughly cleaned, disinfected, and dried. This includes not just the floors but also feeders, waterers,
and any equipment used in the room.

There should be strict rules for everything that comes through the external perimeter fence. Internal
biosecurity is also essential, e.g., changing into clean, disinfected boots and thoroughly washing hands
when moving between rooms/buildings.



Routine monitoring

Regular and proactive monitoring of weaner pigs, including carefully observing their behavior, is essential
for ensuring their health and optimizing growth performance. By implementing effective monitoring
strategies, producers can identify potential challenges early and take timely interventions to minimize
negative impacts.

Pig positive people

Dr. Parke emphasized that the attitude and skills of stockpersons play a significant role in reducing stress
during this vulnerable weaning transition period. Positive handling can improve piglet welfare and their
future response to human contact, which is crucial for their short and long-term production performance.

Piglets that receive positive handling are likelier to demonstrate affiliative behaviors towards humans,
facilitating smoother transitions during weaning and enhancing their overall development. Stockpersons
should be trained to recognize signs of stress or discomfort in pigs.

Collaborative approach

“Collaboration is critical for successful weaning; we can’t have silos in pig production unless it’s to store
feed,” joked Dr. Parke. “By adopting a proactive approach that emphasizes collaboration and
comprehensive management strategies across the production system, pig welfare and long-term
productivity of the herd will be enhanced,” she concluded.

EW Nutrition’s Swine Academy took place in Ho Chi Minh City and Bangkok in October 2024. Dr. Merideth
Parke, Global Application Manager, Swine, was one of the highly experienced speakers of EW Nutrition.
She is a veterinarian who strongly focuses on swine health and preventive medicine.

Piglet rearing - there is still room
for improvement!
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Optimal rearing conditions for piglets are crucial for ensuring their healthy growth, reducing mortality, and
enhancing productivity. These conditions include proper temperature, nutrition, housing, hygiene, and
care. Here are the key aspects:

1. Temperature and ventilation

Piglets are sensitive to cold because they cannot regulate their body temperature effectively in the first
few days after birth. Proper temperature control is essential to prevent chilling, possibly leading to illness
and death. Additionally, regulating the temperature would cost energy, which otherwise could be spent for
growth.

Signs of a too-cold environmental temperature are piling on top of one another, tucking the legs under the
body, being unable to get up, laying near a corner or wall, or shivering, which may stop if the conditions
worsen. Measuring the body temperature shows less than 35°C in the case of chilling.

The following temperatures are recommended for successful piglet rearing:

Farrowing unit (for newborns) 32 - 35°C (90-95°F) during the first few days
. The temperature can gradually decrease by about
After the first week 1.5-2.0°C per week until it reaches 25°C (77°F)

For supplemental heating, heat lamps, heated floors, or creep areas (a designated warm spot) can be used
to maintain the ideal temperature, especially in cooler climates.

Temperature is often closely related to ventilation. Ventilation is essential to reduce dust, humidity,
ammonia, and other harmful substances occurring in the air. However, if fresh/cold air enters the pigsty,
the temperature decreases, which can get dangerous for the piglets. Suitable ventilation means finding a
good balance between providing fresh air and maintaining temperature to prevent energy losses and
chilling of the piglets.

Comfort zones can be a solution. They are an effective way to keep the piglets warm and ventilation rates



where needed to maintain proper air exchange and humidity levels.

2. Nutrition

Nutrition is critical for piglet growth and immune system development. Most important after birth is the
access to colostrum. Piglets are born with an immature immune system, and the maternal antibodies
ingested with the colostrum are vital for their survival. They should consume colostrum within the first 6
hours after birth.

It will take 5 to 7 days for piglets to stabilize and get regular on suckling schedule.

At around seven days of age, it is recommended to introduce a highly digestible, nutrient-dense creep feed
that helps transition piglets from milk to solid food. Fresh and clean water of the best quality must always
be available.

Never forget most important nutrient, beside sow’s love and care - water. Allow piglets free access to the
excellent quality water.

3. Housing and Space

A well-designed, clean, and dry environment is critical for reducing stress and promoting health. Farrowing
crates help prevent sows from accidentally crushing the piglets during the first few weeks. However, these
farrowing crates should provide enough space for the sow to nurse the piglets while allowing piglets to
move freely.

Separate warm and clean areas (creep spaces) for the piglets within the farrowing pen are helpful to help
the piglets escape from cooler or potentially dangerous parts of the crate. Straw, sawdust, or rubber mats
should be provided to keep the piglets warm and comfortable, and good drainage is essential to maintain
dryness.

4. Hygiene and Health

Hygiene is crucial to prevent disease and promote the health of piglets. For this purpose, pens and
farrowing units should be thoroughly cleaned. Regular removal of waste and keeping bedding dry helps
control pathogens. It is essential to clean and disinfect the farrowing unit from one farrowing to the other
to reduce disease risks.

Health: After birth, the piglets’ umbilical cord stump should be disinfected to prevent infections. A further
essential precautionary measure to prevent anemia is an oral supplementation or an iron injection within
the first three days of life, as piglets are born with low iron levels.

For further health monitoring and management, it should be ensured that the piglets are vaccinated

against common diseases, such as E. coli, Mycoplasma, and Porcine Circovirus. Additionally, deworming
protocols and monitoring for signs of parasites should be implemented for parasite control.

5. Weaning Practices

Piglets are typically weaned between 3 and 4 weeks of age, but early weaning (around 21 days) can be
practiced in intensive systems. Optimal weaning requires gradual adaptation to solid feed and a stress-free
environment.

If the piglets are weaned at 21 to 28 days, a high-quality starter diet after weaning is essential to maintain
growth rates and minimize post-weaning stress.

6. Minimizing Stress

Stress management is essential to prevent disease and poor growth. For this purpose, minimize handling
to the minimum during the first few days and, if necessary, handle the piglets gently to reduce stress.



A new environment also means strain for the piglets, so keep the litter groups together during weaning to
reduce fighting and social stress.

7. Supportive functional feed ingredients

Depending on veterinary and managing practices, the availability of feed, and the possible use of
antimicrobials or other medicals as prophylactics, there can be high variability in rearing conditions in
diverse areas of the world. In the following, two functional feed ingredients with entirely different modes of
action are presented that support piglets at different rearing conditions.

7.1 Egg immunoglobulins (IgY) support piglets under poor
rearing conditions

Egg immunoglobulins are beneficial if piglets are not raised under the best conditions, meaning lower
hygienic standards and higher pathogenic pressure. With egg immunoglobulins coming from hens having
been in contact with pathogens relevant to piglets, it is possible to support the young animals. What is the
background? Hens are able to transfer maternal antibodies against diseases that they are confronted with
to the egg. With this mechanism, they can provide their progeny with a starter kit for the first time after
hatching. However, the best thing is that these antibodies are also helpful for mammals.

A trial conducted on a commercial farm in Spain shows the weight development of piglets fed an IgY-
containing egg powder product (EP) compared to a negative control. The weaned piglets were fed a two-
phase feeding (15 days prestarter, 22 days starter). The control (n=51) received no additional functional
feed ingredient, whereas the EP group was fed 2 kg of the product/t of feed during the prestarter phase.
The animals were weighed individually on days 16 and 37.

The results are shown in Figures 1 and 2.
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Figure 1: Weight development of piglets receiving an IgY-containing egg powder
product compared to a negative control
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Figure 2: Daily gain of piglets receiving an IgY-containing egg powder product

compared to a negative control

Explanation of the results: Under poor hygienic conditions, the pathogenic pressure is relatively high,
and everything lowering this pressure helps to improve gut health, the utilization of nutrients, and
performance. Egg immunoglobulins positively influence the gut microbiome, thus helping reduce diarrhea.
By lowering the pathogenic pressure, the organism’s energy can be used for growth and must not be
employed for the body’s defense.

7.2 Phytomolecules can even show improvement under optimum
conditions

Phytomolecules generally show diverse gut health-promoting effects, from driving the intestinal
microbiome in the right direction and strengthening the intestinal barrier to acting as antioxidants or anti-



inflammatories or increasing the secretion of digestive juices and, therefore, improving digestion. Which
mode of action is relevant if the piglets are raised under already optimal conditions (best hygiene, no
prophylactic antibiotics or zinc oxide) and show the highest growth? Is there still room for improvement?
Yes, it is. A trial conducted in Germany adduces evidence.

In this trial, 220 piglets weaned on average at 26 days and weighing around 8 kg were housed in 20 pens
of 11 castrated males or gilts each. Piglets were blocked by body weight and fed a two-phase feeding
program (phase 1 from day 1 to day 13 and phase 2 from day 17 to day 40; pelleted diet). Neither feed or
water medication nor therapeutic levels of ZnO were used.

The results of this piglet trial can be seen in Figures 3 and 4.
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Figure 3: Weight development of piglets fed Ventar D compared to a negative
control
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Figure 4: Feed conversion rate in piglets fed Ventar D compared to a negative

control

Explanation of the results: The figures show that the piglets in the control already have an extremely
high weight compared to those of a similar age in the previous trial, indicating the best rearing conditions
in this trial. But, even here, Ventar D has the capacity to improve performance. Why? High-performing
animals stress their body more than low-performing ones. Anabolic processes increase oxidative stress
and non-infectious inflammation and burden the immune system. The relevant mode of action of Ventar D
is not the gut health-promoting or the antimicrobial one because there is no issue. The relevant modes of
action in this case are antioxidant and anti-inflammatory. With these two characteristics, Ventar D still has
the capacity to improve the performance of piglets that are already at the top level.

8. Conclusion

For high piglet performance, providing the best possible rearing conditions is essential. However, there are
differences concerning these conditions in different areas of the world. Depending on them, different feed
strategies can be used. Egg immunoglobulins show the best effects if there is a certain pathogenic
pressure. Phytomolecules, however, due to their various modes of action, can be beneficial under different
levels in rearing conditions. In a low standard, the antimicrobial and gut health-promoting effect is more
relevant; in the case of best conditions, the anti-oxidant and anti-inflammatory effects are decisive.

In summary, it could be said that functional feed ingredients have significant advantages in piglet rearing,
but the right choice must be made depending on the prevailing conditions.




The crucial role of short-chain
fatty acids and how
phytomolecules influence them

v 4

by Dr. Inge Heinzl, Editor EW Nutrition

For optimum health, the content of short-chain fatty acids (SCFAs) is decisive. On the one hand, they act
locally in the gut, on the other hand, they are absorbed via the intestinal mucosa into the organism and
can affect the whole body. Newer studies in humans show a connection between the deficiency of SCFAs
and the occurrence of chronic diseases such as diabetes type 2 or chronic inflammatory gut diseases.

SCFAs - what are they, and where do they come from?

SCFAs consist of a chain of one to six carbon atoms. They are crucial metabolites primarily generated
through the bacterial fermentation of dietary fiber (DF) in the hindgut. However, SCFAs and branched
SCFAs can also arise during protein fermentation. Short-chain fatty acids predominantly include acetate,
propionate, and butyrate, which together account for over 95% of the total SCFAs, typically in a 60:20:20
ratio.

Acetate is produced in two different ways, via the acetyl-CoA and the Wood-Ljungdahl pathways where
Bacteroides spp., Bifidobacterium spp., Ruminococcus spp., Blautia hydrogenotrophica, Clostridium spp.
are involved. Additionally, acetogenic bacteria can synthesize acetate from carbon dioxide and formate
through the Wood-Ljungdahl pathway (Ragsdale and Pierce, 2021). Acetate counts for more than 50% of
the total SCFAs in the colon and is the most abundant one.

Propionate can also be produced in two ways. If it is produced via the succinate pathway involving the
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decarboxylation of methyl malonyl-CoA, the essential bacteria are Firmicutes and Bacteroides. In the
acrylate pathway, lactate is converted to propionate. Here, only some bacteria, such as Veillonellaceae or
Lachnospiraceae, participate.

Butyrate is produced from acetyl-CoA via the classical pathway by several Firmicutes. However, also
other gut microbiota such as Actinobacteria, Proteobacteria, and Thermotogae, which contain essential
enzymes (e.g., butyryl coenzyme A dehydrogenase, butyryl-CoA transferase, and butyrate kinase) can be
involved. Butyrate can also be produced via the lysine pathway from proteins.

Besides the production of SCFAs from dietary fiber, there is another possibility for the synthesis of SCFAs
as well as branched SCFAs - the fermentation of protein in the hindgut. This is something we want to
avoid, since it’s clear signal of incorrect animal nutrition. It tells us that there is either oversupply of
protein or decrease in protein digestion and absorption.

Which roles do SCFAs play?

SCFAs play a crucial role in the maintenance of gut health. Some benefits originate from these substances’
general character, while others are specific to one acid. If we talk about the benefits of all SCFAs, we can
mention the following:

1. Primarily, SCFAs are absorbed by the intestine and serve enterocytes as an essential substrate
for energy production.

2. By lowering the pH in the intestine, SCFAs inhibit the invasion and colonization of pathogens.

3. SCFAs can cross bacterial membranes in their undissociated form. Inside the bacterial cell, they

dissociate, resulting in a higher anion concentration and bactericidal effect (Van der Wielen et

al., 2000)

SCFAs repair the intestinal mucosa

They mitigate intestinal inflammation by G protein-coupled receptors (GPRs).

They enhance immune response by producing cytokines such as IL-2, IL-6, IL-10, and TNF-a in

the immune cells. Furthermore, they enhance the differentiation of T-cells into T regulatory cells

(Tregs) and bind to receptors (Toll-like receptor, G protein-coupled receptors) on immune cells

(Liu et al., 2021).

7. SCFAs are involved in the modulation of some processes in the gastrointestinal tract, such as
electrolyte and water absorption (Vinolo et al., 2011)

ouk

After seeing the general characteristics of short-chain fatty acids, let us take a closer look at the
specialties of the single SCFAs.

Acetate might play a crucial role in the competitive process between enteropathogens and bifidobacteria
and help to build a balanced gut microbial environment (Liu et al., 2021). Additionally, acetate promotes
lipogenesis in adipocytes (Liu et al., 2022).

Concerning general health, acetate inhibits, e.g., lung inflammatory response and the reduced air-blood
permeability induced by avian pathogenic E. coli-caused chicken colibacillosis (Peng et al., 2021).

Propionate is thought to be involved in controlling intestinal inflammation by regulating the immune cells
assisting and, consequently, in maintaining the gut barrier. Furthermore, propionate regulates appetite,
controls blood glucose, and inhibits fat deposition in broiler chickens (Li et al., 2021).

In a trial conducted by Elsherif et al. (2022), birds fed a diet with 1.5 g sodium propionate/kg showed
considerably (P<0.05) longer and wider guts, higher counts of lactobacillus(P<0.05) and no colonization of
Clostridium perfringens. The immunological state improved significantly (P<0.05), which could be seen by
the higher antibody titers when the birds were vaccinated against Newcastle disease or avian influenza.

Butyrate additionally improves the function of the intestinal barrier by regulating the assembly of tight
junctions (Peng et al., 2009) and stimulating cell renewal and differentiation of the enterocytes. Butyrate-
producing microbes on their side prevent the dysbiotic expansion of potentially pathogenic E. coli and
Salmonella (Byndloss et al., 2017; Cevallos et al., 2021) by stimulating PPAR-y signaling. This leads to the
suppression of iNOS synthesis and a significant reduction of iNOS and nitrate in the colonic lumen.
Furthermore, the microbiota-induced PPAR-y-signaling inhibits dysbiotic Enterobacteriaceae expansion by
limiting the bioavailability of oxygen and, therefore, respiratory electron acceptors to Enterobacteriaceae
in the colon.



In a trial conducted by Xiao et al. (2023), sodium butyrate enhanced broiler breeders’ reproductive
performance and egqg quality due to the regulation of the maternal intestinal barrier and gut microbiota.
Additionally, it improved the antioxidant capacity and immune function of the breeder hens and their
offspring.

SCFAs’ production can be managed

The extent of production depends on the diet and the composition of the intestinal flora. Nutritional
strategies can be taken to regulate the production of short-chain fatty acids by providing dietary fiber and
prebiotics, the respective bacteria but also additives in the diet or, on the other, negative way, use of
antibiotics.

One example of SCFA-promoting additives is phytomolecules. Ventar D, a blend of diverse gut health-
promoting phytomolecules, shows its SCFAs-increasing effect in a trial with Ross 308 broilers.

Trial design: The 41-day research study was conducted at an R&D farm in Turkey, with 3200 Ross 308
broilers in total. The day-old broiler chicks were randomly divided into two groups with 8 replicates in 16-
floor pens (6.5x2 m each), each of 200 chicks (100 males and 100 females). One group was managed as a
control group with regular feed formulation, and the other group was supplemented with Ventar D. All the
birds were provided feeds and water ad libitum. Temperature, lighting, and ventilation were managed as
per Ross 308 recommendation.

Application dose

Groups i _
Starter (crumbles) Grower &(:;T;:r)er 1&2

Control No additive

Ventar D 100 gm/MT 100 gm/MT

All the birds and feed were weighed on days 0, 11, 23, and 41. Dead birds were also weighed, and the feed
consumption was corrected accordingly. At the end of the experiment, one male and one female chicken
close to the average weight of each pen were separated, weighed, and slaughtered. Short-chain fatty acid
(SCFA) concentration in the caecum was measured by gas chromatography (Zhang et al. 2003). Statistical
analysis of the data obtained in this study was carried out in the Minitab 18 program using the T-test
following the randomized block trial design (P = 0.05). The research results were subjected to statistical
analysis on a pen basis. Mortality results were evaluated with the Chi-square test.

Results: Ventar D significantly increased the levels of acetate, butyrate, and total SCFAs. The level of
propionate was numerically higher. Additionally, higher final body weights (on average 160 g), improved
feed efficiency (6 points), a higher EPEF (33 points), and lower mortality (0.5%) could be asserted in this
experiment.



Influence of Ventar D on the levels of SCFAs
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One explanation could be the microbiota-balancing effect of Ventar D. Meimandipour et al. (2010), for
example, saw in their study that increased colonization of Lactobacillus salivarius and Lactobacillus agilis
in cecum significantly increased propionate and butyrate formation in caeca.

Phytomolecules: Balancing intestinal microbiome and
increasing healthy SCFAs

By promoting beneficial intestinal bacteria and fighting the harmful ones, phytomolecules drive the
microbiome in the right direction and promote the production of short-chain fatty acids. Their gut health-
protecting effect, in turn, provides for adequate digestion and absorption of nutrients, leading to optimal
feed conversion and growth rates. The support of the immune system and the promotion of the antioxidant
capacity additionally enhance the health of the animals. Healthy animals grow better, which ultimately
leads to a higher profit for the farm.
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One of the biggest challenges in swine production is keeping the modern, hyperprolific sow healthy and in
good shape so that she can wean large, healthy litters and maintain her high reproductive performance.

Unfortunately, sows often suffer from stress and increased systemic inflammation around farrowing and
during lactation. This leads to impaired feed intake and disturbed endocrine homeostasis, negatively
affecting reproductive and litter performance.

The key to increasing the efficiency of pig production is to reduce the metabolic burden of sows while
maintaining the reproductive performance of high-yield sows. A deep understanding of the complex

interplay between environmental factors, sow well-being, health, and productivity is necessary to
implement enhanced nutritional regimens and meticulous management practices.

Why does oxidative stress occur in
today’s sows?

Nowadays, hyperprolific sows produce between 30 and 40 weaned piglets per year and are at a higher risk
of suffering from stress. What are the reasons?

A high number of piglets causes oxidative stress

Oxidative stress occurs when reactive oxygen species (ROS) are produced faster than the body’s
antioxidant mechanisms can neutralize them and cause damage to lipids, proteins, and DNA. During
gestation, the sow needs high amounts of energy to provide for the fetuses. This energy is produced in the



placental mitochondria. The placenta, therefore, is a place of active oxygen metabolism during gestation
and a source of oxidative stress. In hyperprolific sows, a higher number of fetuses need even more energy
to grow. Consequently, ROS production and the risk for intrauterine growth retardation (IUGR) increases
(Figure 1). Moreover, evidence shows that the body’s antioxidant potential is reduced in late gestation and
after parturition (Szczubial, 2010), resulting in increased oxidative stress biomarkers (Yang, 2023).
Increased milk production for large litters demands a substantial amount of energy, risking similar
oxidative distress. Therefore, both the final phase of gestation and the subsequent lactation period are
predestined for oxidative stress, which has been demonstrated by reduced TEAC (Trolox equivalent
antioxidant capacity) levels during these phases (Lee et al., 2023).
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Figure 1. lllustration of the effect of oxidative stress on the fetus: intrauterine growth retardation
(IUGR) (adapted from Yang et al., 2023)

Heat and ambient stress also contribute

The reproductive sow produces lots of heat. From the beginning of gestation, the sow’s thermoneutral
zone decreases. This, however, does not always correspond with the ambient conditions. Especially during
the last days of gestation, the discrepancy is exceptionally high as everything is prepared for the newborn
piglets, which need a temperature of about 27-35°C. The sow, on the contrary, would be happy with
18-22°C. Additionally, changes around farrowing - moving to the farrowing unit, social stress, change of
feed, and the preparation for parturition - exert additional stress for the sows.

Why does the inflammation level
increase?

After parturition, systemic inflammation is a normal phenomenon: the reproductive organs have sustained
injuries during the parturition process and require remodeling. Inflammation is a natural and desired
process, to repair the tissues and return to a normal status. However, inflammation is increased in modern
sows, adversely affecting their inflammatory balance. Some possible underlying reasons are:

1. The high numbers of piglets need a lot of space in the uterus, often leading to damage of the
uterine tissue and an inflammatory response in the sows. Lee et al. (2023) found significantly
(p<0.10) higher TNF-a concentrations in sows with litters of 15-20 piglets than in sows with 7-14
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piglets. TNF-a is a biomarker of inflammation.

2. Pathogenic infections - particularly infections of the reproductive tract - can induce a prolonged
or excessive inflammatory state. A further reason can be the need for more obstetric
interventions in hyperprolific sows, which can injure the birth canal or the uterus.

3. Imbalanced nutrition: Excessive backfat is associated with a higher expression of
proinflammatory cytokines, and feed contaminated with mycotoxins can impair the sow’s
immunocompetence.

Biomarkers can inform us about the
oxidative status

Biomarkers are naturally occurring molecules that help us identify diseases or physiological processes.
They provide insights into the oxidative state and inflammatory processes.

Anti-oxidative biomarkers

To check the anti-oxidative capacity, the “beneficial” substances, or antioxidants, can be quantified. These
substances can neutralize free radicals or be neutralized by them. Higher levels of antioxidants indicate
better antioxidant capacity; when antioxidants are abundant, fewer oxidizable substances have undergone
oxidation.

Examples of antioxidant biomarkers:

Total Antioxidant Capacity (T-AOC): represents the synergistic interaction effects of all antioxidants in
a matrix (E.g., diet or body fluids). It's a global measure of non-enzymatic antioxidant efficiency. Various
assays, like Trolox Equivalent Antioxidant Capacity (TEAC), which measures a substance’s
antioxidant capacity compared to Trolox, can measure T-AOC.

Glutathione Peroxidase (GSH-Px) belongs to the peroxidase family and converts hydrogen peroxide to
water.

Catalase (CAT): scavenges ROS. Its activity can predict oxidative stress.

Superoxide Dismutase (SOD): catalyzes the dismutation of superoxide radicals to oxygen and hydrogen
peroxide.

Oxidative biomarkers

Oxidative stress biomarkers, the ‘negative’ substances, can also serve as general biomarkers. These
include free radicals with oxidant capacity or intermediate/final oxidation products. Ideally, their levels
should be minimized.

Examples of oxidative stress biomarkers:

Thiobarbituric acid reactive substances (TBARS): to measure lipid peroxidation products in cells,
tissues, and body fluids.

Reactive oxygen species (ROS) or free radicals: unstable, oxygen-containing molecules that react
with other molecules in a cell. They might damage DNA, RNA, and proteins and cause cell death.
Hydrogen Peroxide (H202) is a ROS produced during normal cellular metabolism, which causes oxidative
damage at excessive levels.

Malondialdehyde (MDA): a final product of oxidative fat degradation and, therefore, a biomarker for
lipid peroxidation.



Pro-inflammatory biomarkers

Like oxidative stress, the interplay between pro- and anti-inflammatory signals helps develop the proper
immune response for the appropriate duration.

Examples of Pro-inflammatory biomarkers or molecules produced in the case of inflammation:

* Plasma Adenosine Deaminase (ADA-1 and ADA-2): involved in immune regulation, with
ADA-1 inhibiting pro-inflammatory responses and ADA-2 supporting immune cell functions.

» Interleukins (IL-1a and IL-1), IL-6: IL-1a and IL-1B are associated with inflammatory
diseases, IL-6: is produced during inflammation and acute-phase response.

» Tumor Necrosis Factor a (TNF-a): endogenous pyrogen that induces fever and promotes
inflammation.

= C-reactive Protein (CRP): liver-produced acute-phase protein responding to inflammation.

Procalcitonin (PCT) is produced by the liver during infections and helps detect bacterial infections.

Examples of anti-inflammatory substances - the “good ones”:

= Interleukines - IL-4, IL-10: inhibit the function of the macrophages and act, therefore, anti-
inflammatory

= Cortisol: anti-inflammatory and immune-suppressive

= ACTH: stimulates the production and release of cortisol

Higher stress or infection level lowers
performance in sows and piglets

As mentioned, hyperprolific sows suffer from higher oxidative stress, especially during late gestation,
parturition, and lactation. Additionally, systemic inflammation occurs to repair the injured tissues to
facilitate the healing of the birth canal and remodeling of the uterus to establish the subsequent
pregnancy. To this purpose, an inflammatory cascade, triggered by the injuries due to gestation and
parturition, involves the release of critical (pro-inflammatory) mediators such as TNF-a and IL-6, leading to
the activation of acute phase proteins.

After triggering inflammatory pathways, anti-inflammatory pathways must also be activated to reestablish
homeostasis in the reproductive organs (Serhan & Chiang, 2008). Alterations at the onset of anti-
inflammatory pathways and exacerbated activation and maintenance of inflammatory pathways can lead
to uncontrolled inflammation and the onset of reproductive disease in sows (Kaiser et al., 2018), as well as
reduced feed intake and insufficient milk production, resulting in poorly growing piglets and lower weaning
weights or piglets suffering from clinical infectious diseases such as diarrhea. If possibly homeostasis
cannot be restored, the sow is at risk of contracting diseases like post-partum dysgalactia syndrome
(PPDS), lameness, and impaired fertility.

Targeted use of polyphenols can mitigate
inflammation and improve the oxidative
status of sows

There are several experiments showing the beneficial effects of natural compounds. Especially
polyphenols, disposing of phenyl rings and two or more hydroxyl substituents, are perfect radical
scavengers and proven antioxidants (Chen, 2023). Phytogenic substances that have anti-inflammatory
effects can be found in the families of polyphenols as well as terpenoids, flavonoids, saponins, and tannins
(Bunte et al., 2019; Ge et al., 2022; Ginwala et al., 2019; Santos Passos et al., 2022; Ambreen and Mirza,
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Here are some examples showing the beneficial effects of phytochemicals:

1. Primiparous sows fed with Moringa oleifera leaf meal, rich in polyphenols, saponins, and tannins,
illustrate the potential of phytomolecules: serum levels of T-AOC (total anti-oxidative capacity),
were increased in late gestation and during lactation, while MDA was reduced. Additionally,
piglets that received Moringa oleifera meal showed the highest serum CAT and SOD activities.
The meal significantly decreased the farrowing length and number of stillbirths, while there was
an increasing trend in the number of live-born piglets (Sun et al., 2020).

2. The polyphenol Daidzein, a member of the class of compounds known as isoflavones (200 mg/kg
during gestation), increased the total antioxidant capacity (T-AOC) and the activities of
glutathione peroxidase and superoxide dismutase. Additionally, it elevated the level of
immunoglobulin G and increased the number of piglets born and born alive per litter (Li et al.,
2021).

3. Glycitein, a polyphenol occurring in the isoflavone fraction of soy products, applied during late
gestation and lactation increased the total antioxidant capacity and SOD activity during the first
18 days of lactation and the CAT and GSH-Px activity in mid-lactation. Plasma MDA level was

reduced from late gestation to the 18" day of lactation. The enhanced oxidative status of the
sow resulted in a higher daily gain of the piglets and a higher weaning weight of the litter (Hu et
al., 2015).

4. Meng et al. (2018) tested Resveratrol (300 mg/kg), a stilbenes polyphenol, in sows from day 20
of gestation until farrowing. They saw noticeably higher GSH-Px, SOD, and CAT activities, as well
as lower contents of MDA and H,0, in the placental tissue, improving the antioxidant status of

sows and piglets.
5. Xu et al. (2022) fed silymarin to sows in late gestation. They observed that IL-18 concentration in

the blood sample on the 18" day of lactation was reduced in the supplemented group. The
altered fecal microbiota was associated with variations in inflammatory factors, suggesting that
silymarin modulates microbiota in the gut and may improve the health of lactation sow.

Phytochemicals support sows against
oxidative and inflammatory stress

The above-presented examples show that phytochemicals, particularly those developed to have a potent
anti-inflammatory and anti-oxidative capacity, have a high potential to alleviate oxidative stress in
pregnant and lactating sows and reduce inflammation when applied in sow diets. Consequently, a broader
use of these natural substances should be considered to reduce the metabolic burden of sows and
increase the efficiency of pig production.
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Mitigating Eimeria resistance in
broiler production with phytogenic
solutions

By Dr. Ajay Bhoyar, Global Technical Manager, EW Nutrition

In modern, intensive poultry production, the imminent threat of resistant Eimeria looms large, posing a
significant challenge to the sustainability of broiler operations. Eimeria spp., capable of developing
resistance to our traditional interventions, has emerged as a pressing global issue for poultry operators.
The resistance of Eimeria to conventional drugs, coupled with concerns over drug residue, has
necessitated a shift towards natural, safe, and effective alternatives.

Several phytogenic compounds, including saponins, tannins, essential oils, flavonoids, alkaloids, and
lectins, have been the subject of rigorous study for their anticoccidial properties. Among these, saponins
and tannins in specific plants have emerged as powerful tools in the fight against these resilient protozoa.
In the following, we delve into innovative strategies that leverage the potential of these compounds,
particularly saponins and tannins, to prevent losses by mitigating the risk of resistant Eimeria in poultry
production.

Understanding resistant Eimeria in broiler
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production

The World Health Organization Scientific Group (World Health Organization, 1965) developed the definition
of resistance in broad terms as ‘the ability of a parasite strain to survive and/or to multiply despite the
administration and absorption of a drug given in doses equal to or higher than those usually recommended
but within the limits of tolerance of the subject’.

The high reproduction rate of Eimeria spp. allows them to evolve quickly and develop resistance to drugs
used for their control. Moreover, the resistant strains of Eimeria can persist in the environment due to their
ability to form resistant oocysts, leading to the re-infection of animals and further spread of resistant
strains.

Resistant Eimeria strains present many challenges in modern poultry farming, significantly impacting
overall productivity and economic sustainability. However, one of the primary challenges is the reduced
efficacy of traditional anti-coccidial drugs.

Eimeria resistance occurs in different
types

There are different possibilities as to why Eimeria are resistant to specific drugs.

Acquired resistance results from heritable decreases in the sensitivity of specific strains and species of
Eimeria to drugs over time. There are two types of acquired resistance: partial and complete. These types
depend upon the extent of sensitivity lost. There is a direct relationship between the concentration of the
drug and the degree of resistance. A strain controlled by one drug dose may show resistance when a lower
concentration of the same drug is administered.

Cross-resistance is the sharing of resistance among different compounds with similar modes of action
(Abbas et al., 2011). This, however, may not always occur (Chapman, 1997).

Multiple resistance is resistance to more than one drug, even though they have different modes of
action (Chapman, 1993).

Natural substances can bring back the
efficacy of anticoccidial measures

It was found that if a drug to which the parasite has developed resistance is withdrawn from use for some
time or combined with another effective drug, the sensitivity to that drug may return (Chapman, 1997).

Botanicals and natural identical compounds are well renowned for their antimicrobial and antiparasitic
activity, so they can represent a valuable tool against Eimeria (Cobaxin-Cardenas, 2018). The mechanisms
of action of these molecules include degradation of the cell wall, cytoplasm damage, ion loss with
reduction of proton motive force, and induction of oxidative stress, which leads to inhibition of invasion
and impairment of Eimeria spp. development (Abbas et al., 2012; Nazzaro et al., 2013). Natural
anticoccidial products may provide a novel approach to controlling coccidiosis while meeting the urgent
need for control due to the increasing emergence of drug-resistant parasite strains in commercial poultry
production (Allen and Fetterer, 2002).

Saponins and Tannins: Nature’s Defense against
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Eimeria Challenge

Phytogenic solutions, specifically those based on saponins and tannins, have recently surfaced as
promising alternatives to mitigate the Eimeria challenge in poultry production. By harnessing the power of
these natural compounds, poultry producers can boost the resilience of their flocks against the Eimeria
challenge, promoting both the birds’ welfare and the industry’s sustainability.

Saponins are glycosides found in many plants with distinctive soapy characteristics due to their ability to
foam in water. In the context of Eimeria, saponins can disrupt the integrity of the parasites’ cell
membranes. When consumed, saponins can interfere with the protective outer layer of Eimeria, weakening
the parasite and rendering it vulnerable to the host’s immune responses. This disruption impedes the
ability of Eimeria to attach to the intestinal lining and reproduce, effectively curtailing the infection.

Tannins are polyphenolic compounds with astringent properties, occurring in various plant parts, such as
leaves, bark, and fruits. Choosing the proper tannin at the right level and time is crucial to realize the
benefits of tannin-based feed additives.

In the context of Eimeria, tannins exhibit several mechanisms of action. Firstly, they bind to proteins within
the parasites, disrupting their enzymatic activities and metabolic processes. This interference weakens
Eimeria, hindering its ability to cause extensive damage to the intestinal lining. Secondly, tannins are anti-
inflammatory, reducing the inflammation caused by Eimeria infections. Additionally, tannins act as
antioxidants, protecting the intestinal cells from oxidative stress induced by the parasite.

When incorporated into broilers’ diets, saponins and tannins create an unfavorable environment for
Eimeria, inhibiting their growth and propagation within the host. Moreover, these compounds fortify the
broiler’'s natural defenses, enhancing its ability to resist Eimeria infections. By leveraging the innate
properties of saponins and tannins, the impact of resistant Eimeria strains can effectively be managed and
mitigated, fostering healthier flocks and sustainable poultry production.

What is Pretect D?

Pretect D is a unique proprietary blend of phytomolecules, including saponins and tannins, that supports
the control of coccidiosis challenges in poultry production. It can be used alone or in combination with
coccidiosis vaccines, ionophores, and chemicals as part of a shuttle or rotation program.

Hydrolysable Condensed Triterpenoid Steroid
Better barrier function Direct effect on the oocysts

Fig.1. Key active ingredients of Pretect D

Modes of action of Pretect D

Pretect D exhibits multiple modes of action to optimize gut health during challenging times. Due to its anti-
protozoal, anti-inflammatory, immunomodulatory, and antioxidant properties, it

a. effectively decreases oocyst excretion and disease spread
b. promotes restoring the mucosal barrier function and improves intestinal morphology
c. protects the intestinal epithelium from inflammatory and oxidative damage.



The beneficial effects of Pretect D

The beneficial effects of Pretect D’s inclusion in the coccidiosis control program include improving overall
gut health and broiler production performance.

In a challenge study with Cobb 500 broiler chicks under a mixed Eimeria inoculum challenge, it was

evident that the group receiving Pretect D (@500g/ton) in the feed throughout the 35-day rearing period
had less coccidia-caused lesions (D27) than the broilers challenged and fed control diets.
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Fig. 2: Pretect D reduced coccidia-caused lesions in broilers

In another field study, a traditional anticoccidial program (Starter and Grower | feeds: Narasin +
Nicarbazin, Grower Il feed: Salinomycin, Finisher/ withdrawal feeds: No anticoccidial) was compared with a
program combining anticoccidials with Pretect D (Starter and Grower | feeds: Narasin + Nicarbazin, Grower
Il and Finisher feeds: Pretect D). The addition of Pretect D significantly reduced OPG count and lowered the
coccidiosis lesion score compared to the control (Fig. 3).



Lesion score

3.83 3.83
1.56 1.25
0.85 I
Day Day Day Day Day Day Day Day

22 28 35 42 22 28 35 42



OPG

34000

9400 10900

210017602000 26001150
I == N -
Day Day Day Day Day Day Day Day
22 28 35 42 22 28 35 42
. Traditional anticoccidial program . Pretect D

Fig.3. Pretect D reduced broilers’ coccidiosis lesion score and OPG count

Consequently, broilers receiving Pretect D showed better overall production performance.
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Fig. 4. Overall improved production performance by Pretect D

Pretect D: Application Strategies

The introduction of an effective phytogenic combination in the coccidiosis control program can help
mitigate the drug resistance issue. Such a natural anticoccidial solution can be used as a standalone,
preferably in less challenging months, as well as in combination with chemicals (shuttle/ rotation) or a
coccidiosis vaccine (bio-shuttle), reducing the need for frequent drug use.

Shuttle programs are commonly employed for managing coccidiosis, and they yield a satisfactory level of
success. Within these programs, multiple drugs from distinct classes of anticoccidials are administered
throughout a single flock. For instance, one class of drug is utilized in the starter feed, another in the
grower stage, reverting to the initial class for the finisher diet and concluding with a withdrawal period.

In rotation programs, anticoccidial drugs are alternated between batches rather than within a single batch.

Conclusions

Coccidiosis is considered one of the most economically significant diseases of poultry and the development
of anticoccidial resistance has threatened the profitability of the broiler industry. Therefore, regularly
monitoring Eimeria species to develop resistance against different anticoccidial groups is crucial to
managing resistance and choosing an anticoccidial. It would be rewarding to use an effective phytogenic
solution in the coccidiosis control program as a strategic and tactical measure and to focus on such
integrated programs for drug resistance management in the future.
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Respiratory disease - one of the
biggest problems in horses
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The respiratory tract in horses is prone to various problems, ranging from allergic reactions and
inflammation to severe infections. Respiratory diseases are a constant topic of suffering and irritation in
horse breeding and keeping. According to a study published in 2005, respiratory diseases account for
about 40 % of all equine internal diseases recorded worldwide (Thein 2005). Through early diagnosis,
appropriate treatment, and preventive measures, horse owners can help maintain the respiratory health of
their horses and promote their well-being and performance.

The horse’s lung - a high-performance
organ

The respiratory tract of our horses is a high-performance system with a large surface, allowing the
exchange between the inside of the body and the environment. The lungs enable the gas exchange, i.e.,
the transfer of oxygen from the air into the horse’s bloodstream and the discharge of CO,. A functioning

gas exchange is crucial for the horse to supply its muscles with sufficient oxygen and perform.

Even when resting, a 600-kg horse breathes about 50 to 80 liters of air per minute into its lungs. With
increasing load, this value can rise to 2.000 liters per minute at maximum load. If a horse is healthy, it
breathes calmly and slowly and takes eight to sixteen deep breaths per minute.

A special mucous membrane covering the entire respiratory tract protects the lungs from harmful
influences. When irritated by pathogens or foreign bodies, this mucous membrane generates higher
amounts of mucous and transports it toward the mouth cavity with the help of the finest cilia. In this way,
most harmful particles are usually trapped quickly, reliably, and, above all, effectively and, if necessary,
coughed up before they can even reach the alveoli and cause damage there.



The most common respiratory diseases in
horses

Chronic obstructive bronchitis

Chronic obstructive bronchitis is better known as COB or equine asthma. COB is more common in horses
regularly kept in dusty or poorly ventilated environments, such as cramped stables or pastures with high
mold levels. Inhalation of dust particles and allergens can cause respiratory tract inflammation, leading to
coughing, increased mucus expectoration, and breathing difficulties. The clinical picture of COB can vary
greatly. From occasional poor performance in show horses to chronic coughing with purulent nasal
discharge or significant weight loss.

Tracheitis

Another common respiratory disease in horses is tracheitis, often caused by bacterial or viral infections.
Young and older horses and those with a weakened immune system are particularly susceptible to
tracheitis. Besides infections, factors such as dust, smoke, or chemicals can also irritate the mucous
membrane of the trachea and trigger inflammation.

Hay fever

Hay fever, also known as allergic respiratory disease or rhinitis, is a common condition affecting horses.
Known to humans, it is an allergic reaction to certain pollen, molds, or other environmental allergens that
are present in the air. Common signs include sneezing, a runny nose, and itchy eyes. However, some
horses may also suffer from coughing or respiratory symptoms. Hay fever in horses can occur seasonally,
depending on the pollen emerging, and the symptoms may be more severe during spring, summer, or
autumn.

Asthma

Asthma in horses, also known as equine asthma or heaves, is a chronic respiratory disease similar to
asthma in humans in many ways. The main cause of this disease is hypersensitivity of the respiratory tract
to dust, allergens, or mold spores in the horses’ environment.

How to differentiate between respiratory
distress and harmless rattling?



Horse owners know it - the four-legged friends have an impressive range of breathing sounds. But which
are harmless, such as the exited trumpeting through the nostrils during a fright, and which could be
respiratory disease symptoms?

Diagnosing respiratory problems in horses can be challenging because symptoms are often non-specific
signs and similar to several diseases.

Snorting: When horses snort, it is a sign of relaxation. There is usually no cause for concern—quite the
opposite.

Snorting at a gallop: Many horses snort rhythmically at a gallop, which is also considered harmless.
Snorting is particularly common in thoroughbreds.

Coughing during, e.g., trotting: Occurs so frequently that it is often perceived as usual. But it is not.
Coughing is always an alarm signal and can indicate an allergy, asthma, or a viral or bacterial infection.
Whistling when inhaling: In this case, to be on the safe side, a veterinarian should be consulted.

What are the consequences of respiratory
disease?

Respiratory disease in horses can have significant economic consequences. If a horse suffers from chronic
obstructive bronchitis or another respiratory illness, this can lead to various problems:

= Veterinary costs increase: Diagnosing and treating respiratory diseases often require veterinary
visits, medication, and possibly further examinations such as x-rays or endoscopy.

= Performance decreases: A horse with respiratory problems may have severely limited
performance. It may have difficulty breathing, negatively affecting its athletic performance,
equestrian work, or other activities.

= Downtime: During the treatment or recovery, horses may have to take a break or be taken out
of training, resulting in loss of income, especially if the horse was intended for competition or
show.

= Decrease in value: A horse with chronic respiratory problems may lose its value as a sport or
breeding horse. The demand for that horse and, therefore, the selling price might decrease.

Early diagnosis and treatment are crucial for containing the economic impact. However, the best strategy
is to minimize the risk of respiratory disease by appropriate preventive measures.



Prevention

Preventing cough in horses is considerably important to reduce the incidence and severity of respiratory
disease. Several measures can be taken to achieve this goal:

1. A clean horse stable is crucial: Dust is a common trigger of respiratory symptoms in horses.
Removing dust, dirt, and mold spores regularly from the stable and horse boxes can help
improve air quality and reduce respiratory stress.

2. Allow horses to breathe fresh air with efficient pasture management: When possible, horses
should have access to fresh pastures. The natural outdoor environment helps horses breathe
cleaner air and inhale fewer harmful particles.

3. Hay feeding should not increase exposure to allergens: The exposure to allergens can be
reduced by choosing high-quality, low-dust hay. Moist soaking of the hay before feeding can also
help reduce dust levels.

4. Ventilation ensures air exchange: Appropriate ventilation in the stable is essential to avoid
stagnant air and dust accumulation. The use of fans or natural ventilation systems can improve
air circulation.

5. Feed management: High-quality feed free of molds and allergens can reduce the risk of
respiratory problems. It is vital to adjust feed rations to the individual needs of each horse.

6. Supplements support hygiene measures: Supplements can play a positive role in preventing
respiratory problems in horses if used selectively and with expert advice.

» Immune system support: Supplements such as vitamins, minerals, and antioxidants
can strengthen the immune system. A healthy immune system helps the horse to
better defend itself against infections and inflammation of the respiratory tract.

= Certain supplements contain ingredients with anti-inflammatory properties, such as
omega-3 fatty acids or herbal extracts. They can help alleviate inflammation in the
respiratory tract and thus reduce the risk of respiratory problems.

» Supporting respiratory health: Some supplements on the market have been specially
designed to support respiratory function. They help regulate mucus production,
improve respiratory protection, and facilitate the expectoration of mucus.

» Strengthening lung capacity: Certain ingredients in supplements can support the
horse’s lung capacity and promote better oxygen uptake, which is essential for
performance and respiratory health.

Conclusion

Respiratory health is essential for horses. So, you should consult the vet in case of noticeable breathing
sounds, coughing, fever, or a drop in performance. Respiratory diseases tend to become chronic and long-
term problems if they are not treated appropriately. Fresh air and species-appropriate husbandry, feeding
dust- and mold-free feed are the first steps to support the normal function of your horse’s respiratory tract.
A holistic approach to equine health, including proper stable and feed hygiene, sufficient exercise, and
good air quality in the stable is crucial. Appropriate feed supplements can be an excellent tool to round
this approach off.
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The future of coccidiosis control

By Madalina Diaconu, Product Manager Pretect D, EW Nutrition and
Twan van Gerwe, Ph.D., Technical Director, EW Nutrition

With costs of over 14 billion USD per year (Blake, 2020), coccidiosis is one of the most devastating enteric
challenges in the poultry industry. With regard to costs, subclinical forms of coccidiosis account for the
majority of production losses, as damage to intestinal cells results in lower body weight, higher feed
conversion rates, lack of flock uniformity, and failures in skin pigmentation. This challenge can only be
tackled, if we understand the basics of coccidiosis control in poultry and what options producers have to
manage coccidiosis risks.

Current strategies show weak points

Good farm management, litter management, and coccidiosis control programs such as shuttle and rotation
programs form the basis for preventing clinical coccidiosis. More successful strategies include disease
monitoring, strategic use of coccidiostats, and increasingly coccidiosis vaccines. However, the intrinsic
properties of coccidia make these parasites often frustrating to control. Acquired resistance to available
coccidiostats is the most difficult and challenging factor to overcome.

Optimally, coccidiosis control programs are developed based on the farm history and the severity of
infection. The coccidiostats traditionally used were chemicals and ionophores, with ionophores being
polyether antibiotics. To prevent the development of resistance, the coccidiostats were used in shuttle or
rotation programs, at which in the rotation program, the anticoccidial changes from flock to flock, and in
the shuttle program within one production cycle (Chapman, 1997).

The control strategies, however, are not 100% effective. The reason for that is a lack of diversity in
available drug molecules and the overuse of some molecules within programs. An additional lack of
sufficient coccidiosis monitoring and rigorous financial optimization often leads to cost-saving but only
marginally effective solutions. At first glance, they seem effective, but in reality, they promote resistance,
the development of subclinical coccidiosis, expressed in a worsened feed conversion rate, and possibly
also clinical coccidiosis.
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Market requests and regulations drive
coccidiosis control strategies

Changing coccidiosis control strategies has two main drivers: the global interest in mitigating antimicrobial
resistance and the consumer’s demand for antibiotic-free meat production.

Authorities have left ionophores untouched

Already in the late 1990s, due to the fear of growing antimicrobial resistance, the EU withdrew the
authorization for Avoparcin, Bacitracin zinc, Spiramycin, Virginiamycin, and Tylosin phosphate, typical
growth promoters, to “help decrease resistance to antibiotics used in medical therapy”. However,
ionophores, being also antibiotics, were left untouched: The regulation (EC) No 1831/2003 [13]of the
European Parliament and the Council of 22 September 2003 clearly distinguished between coccidiostats
and antibiotic growth promoters. Unlike the antibiotic growth promoters, whose primary action site is the
gut microflora, coccidiostats only have a secondary and residual activity against the gut microflora.
Furthermore, the Commission declared in 2022 that the use of coccidiostats would not presently be ruled
out “even if of antibiotic origin” (MEMO/02/66, 2022) as “hygienic precautions and adaptive husbandry
measures are not sufficient to keep poultry free of coccidiosis” and that “modern poultry husbandry is
currently only practicable if coccidiosis can be prevented by inhibiting or killing parasites during their
development”. In other words, the Commission acknowledged that ionophores were only still authorized
because it believed there were no other means of controlling coccidiosis in profitable poultry production.

Consumer trends drove research on natural
solutions

Due to consumers’ demand for antibiotic-reduced or, even better, antibiotic-free meat production,
intensified industrial research to fight coccidiosis with natural solutions has shown success. Knowledge,
research, and technological developments are now at the stage of offering solutions that can be an
effective part of the coccidia control program and open up opportunities to make poultry production even
more sustainable by reducing drug dependency.

Producers from other countries have already reacted. Different from the handling of ionophores regime in
the EU, where they are allowed as feed additives, in the United States, coccidiostats belonging to the
polyether-ionophore class are not permitted in NAE (No Antibiotics Ever) and RWE (Raised Without
Antibiotics) programs. Instead of using ionophores, coccidiosis is controlled with a veterinary-led
combination of live vaccines, synthetic compounds, phytomolecules, and farm management. This
approach can be successful, as demonstrated by the fact that over 50% of broiler meat production in the
US is NAE. Another example is Australia, where the two leading retail store chains also exclude chemical
coccidiostats from broiler production. In certain European countries, e.g., Norway, the focus is increasingly
on banning ionophores.

The transition to natural solutions needs
knowledge and finesse

In the beginning, the transition from conventional to NAE production can be difficult. There is the
possibility to leave out the ionophores and manage the control program only with chemicals of different
modes of action. More effective, however, is a combination of vaccination and chemicals (bio-shuttle
program) or the combination of phytomolecules with vaccination and/or chemicals (Gaydos, 2022).



Coccidiosis vaccination essentials

When it is decided that natural solutions shall be used to control coccidiosis, some things about
vaccination must be known:

1. There are different strains of vaccines, natural ones selected from the field and attenuated
strains. The formers show medium pathogenicity and enable a controlled infection of the flock.
The latter, being early mature lower pathogenicity strains, usually cause only low or no post-
vaccinal reactions.

2. A coccidiosis program that includes vaccination should cover the period from the hatchery till
the end of the production cycle. Perfect application of the vaccines and effective recirculation of
vaccine strains amongst the broilers are only two examples of preconditions that must be
fulfilled for striking success and, therefore, early and homogenous immunity of the flock.

3. Perfect handling of the vaccines is of vital importance. For that purpose, the personnel
conducting the vaccinations in the hatchery or on the farms must be trained. In some situations,
consistent high-quality application at the farm has shown to be challenging. As a result, interest
in vaccine application at the hatchery is growing.

Phytochemicals are a perfect tool to complement
coccidiosis control programs

As the availability of vaccines is limited and the application costs are relatively high, the industry has been
researching supportive measures or products and discovered phytochemicals as the best choice. Effective
phytochemical substances have antimicrobial and antiparasitic properties and enhance protective
immunity in poultry infected by coccidiosis. They can be used in rotation with vaccination, to curtail
vaccination reactions of (non-attenuated) wild strain vaccines, or in combination with chemical
coccidiostats in a shuttle program.

In a recent review paper (El-Shall et al., 2022), natural herbal products and their extracts have been
described to effectively reduce oocyst output by inhibiting Eimeria species’ invasion, replication, and
development in chicken gut tissues. Phenolic compounds in herbal extracts cause coccidia cell death and
lower oocyst counts. Additionally, herbal additives offer benefits such as reducing intestinal lipid
peroxidation, facilitating epithelial repair, and decreasing Eimeria-induced intestinal permeability.

Various phytochemical remedies are shown in this simplified adaptation of a table from El-Shall et al.
(2022), indicating the effects exerted on poultry in connection to coccidia infection.

Bioactive

Effect
compound

Inhibition of coccidia:
By binding to membrane cholesterol, the saponins disturb the lipids in the parasite cell
membrane. The impact on the enzymatic activity and metabolism leads to cell death,
which then induces a toxic effect in mature enterocytes in the intestinal mucosa. As a
Saponins result, sporozoite-infected cells are released before the protozoa reach the merozoite
phase.Support for the chicken:
Saponins enhance non-specific immunity and increase productive performance (higher
daily gain and improved FCR, lower mortality rate). They decrease fecal oocyst
shedding and reduce ammonia production.

Inhibition of coccidia:
Tannins penetrate the coccidia oocyst wall and inactivate the endogenous enzymes
Tannins responsible for sporulation.Support for the chicken:
Additionally, they enhance anticoccidial antibodies’ activity by increasing cellular and
humoral immunity.




Flavonoids and
terpenoids

Inhibition of coccidia:
They inhibit the invasion and replication of different species of coccidia.Support for the
chicken:
They bind to the mannose receptor on macrophages and stimulate them to produce
inflammatory cytokines such as IL-1 through IL-6 and TNF. Higher weight gain and
lower fecal oocyst output are an indication of suppression of coccidiosis.

Artemisinin

Inhibition of coccidia:

Its impact on calcium homeostasis compromises the oocyst wall formation and leads
to a defective cell wall and, in the end, to the death of the oocyst. Enhancing the
production of ROS directly inhibits sporulation and also wall formation and, therefore,
affects the Eimeria life cycle.Support for the chicken:

Reduction of oocyst shedding

Leaf powder of
Artemisia annua

Support for the chicken:
Protection from pathological symptoms and mortality associated with Eimeria tenella
infection. Reduced lesion score and fecal oocyst output.
The leaf powder was more efficient than the essential oil, which could be due to a lack
of Artemisinin in the oil, and to the greater antioxidant ability of A. annua leaves than
the oil.

Phenols

Inhibition of coccidia:

Phenols change the cytoplasmic membrane’s permeability for cations (H+ and K+),
impairing essential processes in the cell. The resulting leakage of cellular constituents
leads to water unbalance, collapse of the membrane potential, inhibition of ATP
synthesis, and, finally, cell death. Due to their toxic effect on the upper layer of mature
enterocytes of the intestinal mucosa, they accelerate the natural renewal process,
and, therefore, sporozoite-infected cells are shed before the coccidia reaches the
merozoite phase.

Table 1: Bioactive compounds and their anticoccidial effect exerted in poultry

Consumers vote for natural -
phytochemicals are the solution

Due to still rising antimicrobial resistance, consumers push for meat production without antimicrobial
usage. Phytomolecules, as a natural solution, create opportunities to make poultry production more
sustainable by reducing dependency on harmful drugs. With their advent, there is hope that antibiotic
resistance can be held in check without affecting the profitability of poultry farming.

Coccidiosis management without
Increasing antimicrobial
resistance - it’s up to us
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By Tingting Fan, Regional Technical Manager Poultry, EW Nutrition

Chicken coccidiosis is a common and important disease in poultry production, with an incidence of
infection as high as 50-70%. The mortality rates are around 20-30% or higher in highly severe cases. In
addition to losses due to mortality, producers lose money due to poor growth as well as decreased meat
yield and quality. Additionally, the birds get more susceptible to secondary infections, e.g., necrotic
enteritis (Moore, 2016).

The costs caused by coccidiosis in poultry are about 13 billion US $ (Blake, 2020). These costs globally
divide into 1 billion costs for prophylaxis/treatment and 12 billion due to performance losses. Until now,
only 5% of the prophylaxis costs have been created by natural solutions. That means that there is still a
high potential to be tapped.

Natural solutions, unfortunately, are only
used by a minority

For a long time, ionophores fitting the classical definition of antibiotics and chemicals were used in
coccidia-fighting programs - and contributed to the development of antimicrobial resistance (Nesse et al.,
2015). Nowadays, the combination with vaccination in rotation or shuttle programs has reduced this
danger, but there is still potential. Meanwhile, some natural solutions are available that can be integrated
into coccidiosis-fighting programs. However, producers using natural solutions are still a minority.

For thousands of years, plants have been used in human and veterinary medicine. Before the discovery of
antibiotics in 1928, diseases were fought with plants. To regain the effectiveness of antibiotics, using
natural solutions for prophylaxis should be once more standard, and the use of antibiotics is the treatment
only for critical cases.

How does Eimeria damage broilers

The pathogenic mechanism of coccidia or Eimeria spp. is mainly the massive destruction of host intestinal
cells when it reproduces, resulting in severe damage to the intestinal mucosa. On the one hand, the
damaged gut wall loses its capability for effective digestion and absorption of nutrients, leading to worse
feed conversion and lower weight gain.

On the other hand, this damage reduces the chicken’s immunity and paves the way for other infections,
such as necrotic enteritis, and raises mortality.
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Table 1:The seven most known Eimeria species in broilers and their main site of occurrence

Eimeria species Predilection site
E. tenella Ceca
E. acervulina Duodenum and prox. jejunum
E. maxima Central jejunum
E. mitis Distal jejunum and ileum
E. necatrix Central jejunum and ceca
E. brunetti lleum, entrance of the ceca and rectum
E. praecox Duodenum and prox. jejunum

Concerning their pathogenicity, for poultry, the Eimeria species must be ordered in the following way: E.
necatrix> E. tenella > E. brunetti > E. maxima > E. acervulina > Eimeria mitis, and Eimeria praecox.

Prevention is better than treatment

Thanks to its bi-layered wall with a robust structure, the oocysts of coccidia are extremely resilient. They
can survive 4 to 9 months in the litter or soil and are resistant to common disinfectants. Farm personnel
and visitors are also important vectors, so good biosecurity practices can reduce the number of oocysts
contaminating the premises and help prevent clinical out-brakes. Coccidiosis control in poultry should
focus on “prevention” rather than “treatment”, combining biosecurity practices, feed additives, and/or
vaccination.

Effective hygiene on the farm is crucial

To prevent coccidia infections, one of the most critical points is hygiene. Biosecurity practices are crucial
and include cleaning and disinfection of the poultry houses and their surroundings, pest control and
prevention, restriction, control, and management of the entry of personnel, visitors, vehicles, and
equipment, among others.

Coccidia oocysts are ubiquitous and survive for a long time, and even effective cleaning and disinfection
cannot completely remove them. After a severe outbreak, it is recommended to take drastic biosecurity
measures such as flame or caustic soda disinfection to prevent further spread of the disease.

When there are birds in the house, it must be paid attention that the litter is not excessively humid. Litter
moisture should be maintained around 25%; turning and replacing moist litter are the best practices to
follow. For keeping the litter dry, adequate ventilation and appropriate stocking density are beneficial.

To avoid unnecessary stress and gut health issues, the birds must be fed according to their requirements
with high-quality feed so that the animals build up good immunity and resilience.

Coccidiosis can be controlled with effective
programs

Anticoccidial drugs were the first means of preventing and controlling coccidiosis in chickens and once
achieved very good results. Since Sulfaquinoxaline was found to be effective in the 1850s, about fifty other
drugs have been developed for the prevention and control of coccidiosis. Generally, the anticoccidials used
for years to prevent the disease can be divided into ionophores and chemicals.

lonophores, produced as by-products of bacterial fermentation, are technically antibiotics. The great
benefits of ionophores are that they kill the parasite before it can infect the bird and thus prevent damage
to the host cells. Eimeria species also take a long time to develop resistance to ionophores (Chapman,
2015). Well-established ionophores are products that contain monensin, lasalocid, salinomycin, narasin, or
maduramycin; the trade names are Coban/Monensin, Avatec, Coxisstac, Monteban, and Cygro.
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Chemicals, these molecules, are produced by chemical synthesis. They differ from each other and
ionophores as each one has a unique mode of action against coccidia. In general, they act by interfering
with one or more stages of the life cycle of Eimeria, e.g., supplying fake nutrients (Amprolium, Vit. B1) to
the parasite, starving them out. The active components here are nicarbazin, amprolium, zoalene,
decoquinate, clopidol, robenidine and diclazuril, and the respective trade names Nicarb, Amprol, Zoamix,
Deccox, Coyden, Robenz and Clinacox. Eimeria species develop resistance to these chemical molecules;
therefore, they must be used carefully and with strict planning. However, cross-resistance does not
develop, making them highly valuable in rotation programs.

Vaccination against coccidiosis is accepted by many farmers as a good solution to control coccidiosis in
chickens. Vaccination aims to replace resistant field strains with vaccine strains, which are sensitive to
anticoccidials. Currently, commercial chicken vaccines are available in natural and attenuated strains;
research to obtain safer and more efficient vaccines is also ongoing.

Non-attenuated vaccines are less expensive and make for good immunity, but as they may mildly damage
the intestinal epithelium, the risk of necrotic enteritis can increase. On the contrary, attenuated strains -
usually “precocious” strains with shorter reproduction cycles, cause less intestinal damage and thus have
a lower risk of provoking bacterial or necrotic enteritis. The immunity is like after normal infections;
however, you have a controlled epidemiology, fewer coccidiosis outbreaks, and an improved uniformity of
the flock.

Phytomolecules-based natural anticoccidials saponins and tannins are natural components that can
also help control coccidiosis (e.g., Pretect D, EW Nutrition GmbH). These ingredients act in different ways:
the tannins improve the intestinal barrier function locally and systemically. The saponins directly impact
the oocysts by preventing their growth, interacting with the cholesterol in the cell membrane (triterpenoid
saponin), or hindering further sporulation and causing cell death by causing pores in the cell membrane of
the parasite. Altogether, Pretect D promotes the beneficial microbial population and reduces the harmful
one, improves the gut barrier function, reduces mucosal inflammation, inhibits growth and replication of
Eimeria, preventing their lesions, and fosters birds’ immune response against Eimeria spp.

To prove Pretect D’s effectiveness in the reduction of coccidiosis, several trials were conducted. One of the
trials was carried out in Poland with 360.000 broilers in commercial conditions. The animals were divided
into ten houses, and two cycles were tested. Half of the birds served as control and received Narasin and
Nicarbazin in the starter and grower | diet and salinomycin in the grower Il diet. The other half also were
fed Narasin and Nicarbazin in the starter and grower | diet, but Pretect D @1kg/t in grower Il and 0.5kg/t in
the finisher diet. The results are shown in figure 1: The application of Pretect D in the grower Il and finisher
diet decreased the number of oocysts in the droppings more than the application of salinomycin and,
therefore, reduced the spreading of coccidiosis. In addition, the performance of the broilers receiving
Pretect D was nothing short of the control’s performance showing Pretect as an optimal completion in
shuttle or rotation programs (see more HERE).
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Figure 1: Reduction of oocysts in the droppings by Pretect D

Managing coccidiosis without promoting
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antimicrobial resistance is not easy, but
feasible

Coccidiosis is a challenge aggravated by our current high level of production. Tools such as ionophores,
chemicals, but also vaccines, and natural products are available to fight coccidiosis. However, due to the
high probability of resistance development, these tools must be used carefully and in structured programs.
The phytomolecules-based product Pretect D gives the possibility to reduce antimicrobial resistance as
part of programs against coccidiosis.
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- an emerging profit killer for
broiler producers
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Pathogenic Enterococcus cecorum (EC) is emerging as a significant challenge in poultry production
worldwide, causing substantial losses to commercial flocks. EC has become a considerable concern for the
poultry industry, not only because of its rapid spread and negative impact on broiler health but also
because of its increasing antibiotic resistance. As a result, there is a growing need to explore alternative
ways of controlling this bacterium. There is no silver bullet yet as a replacement for antibiotics to limit the
load of E. cecorum. Maintaining optimum gut health to avoid E. cecorum leakage during the first week of
the broiler’s life can control losses due to E. cecorum.

Phytogenic compounds, which are derived from plants, have gained attention in the last decades as a
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potential solution for controlling common gut pathogens. These natural compounds have been found to
possess antimicrobial properties and can help improve gut health in broilers. In this article, we will discuss
the current state of E. cecorum and explore potential strategies, including using phytogenic compounds as
support in controlling economic losses due to this emerging pathogen in broiler production.

Enterococcus cecorum and its negative
impact on broiler production

E. cecorum is a component of normal enterococcal microbiota in the gastrointestinal tract of poultry. These
are facultatively anaerobic, gram-positive cocci. Over the past 15 years, pathogenic strains of E. cecorum
have emerged as an important cause of skeletal disease in broiler and broiler breeder chickens (Broast et
al., 2017; Jackson et al., 2004 and Jung et al., 2017). Along with the commensal strains of EC, the
pathogenic strains also occur and can result in Enterococcal spondylitis (ES), also known as “kinky back”, a
serious disease of commercial poultry production in which the bacteria translocate from the intestine to
the free thoracic vertebrae and adjacent notarium or synsacrum, causing lameness, hind-limb paresis and,
in 5 to 15% of cases, mortality (de Herdt et al., 2008; Martin et al., 2011; Jung and Rautenschlein, 2014).
The compression of the spinal cord due to infection of the free thoracic vertebra results in the so-called
“kinky back” in the skeletal phase of E. cecorum infection. Kinky back is also a common name for
spondylolisthesis, a developmental spinal anomaly. EC is normally found in the gastrointestinal tract and
may need the help of other factors, such as a leaky gut, to escape the gastrointestinal tract. The emergent
pathogenic strains of E. cecorum have developed an array of virulence factors that allow these strains to
1) colonize the gut of birds in the early life period; 2) escape the gut niche; 3) spread systemically while
evading the immune system; and 4) colonize the damaged cartilage of the free thoracic vertebra (Borst,
2023). The E. cecorum can invade internal organs and produce lesions in the pericardium, lung, liver, and
spleen.

The negative impact of E. cecorum on broiler
economics, health, and welfare

Enterococcus cecorum can harm broiler health, welfare, and economics. This can result in decreased
profitability for broiler producers.

The broiler flocks infected with E. cecorum may have reduced feed intake/ nutrient absorption and reduced
growth rates, leading to a higher feed conversion ratio, longer production cycles, and lower weight gain.
The morbidity and mortality from E. cecorum infection can be as high as 35 % and 15%, respectively. The
higher condemnations of up to 9.75% at the processing plant can further add to the losses (Jung et al.,
2018). This can result in significant economic losses for producers.

Further, E. cecorum infections can impair the immune function of broilers, making them more susceptible
to other pathogens and reducing their overall health and welfare. Pathogenic E. cecorum is an
opportunistic pathogen that can gain momentum during coinfection with E. coli and other gut pathogens,
causing a leaky gut. Therefore, a holistic approach to gut health management may help reduce the losses.



Antibiotic resistance in E. cecorum

E. cecorum has been found to be resistant to multiple antibiotics. Multidrug resistant pathogenic E.
cecorum could be recovered from lesions in whole birds for sale at local grocery stores (Suyemoto et al.,
2017). Antibiotic resistance can make it difficult to treat and control infections in broilers. This can lead to
increased use of multiple antibiotics, which can contribute to the development of antibiotic-resistant
bacteria and pose a risk to human health.

Transmission of E. cecorum in broiler flocks

Despite the rapid global emergence of this pathogen, and several works on the subject, the mechanism by
which pathogenic E. cecorum spreads within and among vertically integrated broiler production systems
remains unclear (Jung et. al.2018). The role of vertical transmission of pathogenic E. cecorum remains
elusive. Experimentally infected broiler breeders apparently do not pass the bacterium into their eggs or
embryos (Thoefner and Peter, 2016). However, it has been noted that a very low frequency of infected
chicks can cause a flock-wide outbreak.

Horizontal transmission: E. cecorum can be transmitted between birds within a flock through direct
contact or exposure to contaminated feces, feed, or water.

While the mode of transmission between flocks has not been definitively identified, pathogenic E. cecorum
demonstrates rapid horizontal transmission within flocks. It can spread rapidly within flocks via fecal-oral
transmission.

Personnel and equipment: E. cecorum can be introduced into a flock through personnel or equipment
that has been in contact with infected birds or contaminated materials. For example, personnel working
with infected flocks or equipment used in infected flocks can spread the pathogen to uninfected flocks.



Symptoms and diagnosis of E. cecorum in
broilers

Enterococcus cecorum infections in broilers can present a range of symptoms, from mild to severe. The
most common symptom noticed with E. cecorum is paralysis, which is due to an inflammatory mass that
develops in the spinal column at the level of the free thoracic vertebra (FTV). Recognition of this spinal
lesion has given rise to several disease names for pathogenic E. cecorum infection, which include vertebral
osteomyelitis, vertebral enterococcal osteomyelitis and arthritis, enterococcal spondylitis (ES),
spondylolisthesis and, colloquially, “kinky-back” (Jung et al. 2018).

E. cecorum infections can exhibit increased mortality due to septicemia in the early growing period. In this
sepsis phase, the clinical signs of E. cecorum may include fibrinous pericarditis, perihepatitis, and air-
sacculitis. These lesions might be confused with other systemic bacterial infections like colibacillosis.
Therefore, a pure culture is needed for the correct diagnosis of E. cecorum.

The second phase of mortality due to dehydration and starvation of the paralyzed birds can be observed
during the finisher phase peaking during 5-6 weeks of age. Paralysis from infection of the free thoracic
vertebra is the most striking feature of this disease, with affected birds exhibiting a classic sitting position
with both legs extended cranially (Brost et al., 2017).

Diagnosis of E. cecorum in broilers can be challenging, as the symptoms of infection can be similar to
those of other bacterial or viral infections. However, a combination of clinical signs, post-mortem
examination, and laboratory testing can help to confirm the presence of E. cecorum. Laboratory tests such
as bacterial culture and polymerase chain reaction (PCR) can be used to identify the pathogen and also to
determine its antibiotic susceptibility. Veterinarians and poultry health professionals can work with
producers to develop a diagnostic plan and implement appropriate control measures to manage E.
cecorum infections in broiler flocks.




Prevention and Control of Enterococcus cecorum

The broiler producers/ managers should work with their veterinarians and poultry health professionals to
develop an integrated approach to control the spread of E. cecorum and prevent its negative impact on
broiler health and productivity.

Currently, there is no commercial vaccine available for preventing pathogenic E. cecorum infection.
Therefore, controlling Enterococcus cecorum infection in broiler flocks requires a multifaceted approach
that addresses the various modes of transmission and bacterial resistance to antibiotics.

Implementing strict biosecurity protocols, such as controlling access to the farm, disinfecting equipment
and facilities, and implementing proper hygiene protocols throughout the integrated broiler operation, can
help to minimize the risk of transmission.

Thorough washing of trays and chick boxes in the hatchery with hot water (60-62°C) mixed with an
effective disinfectant can reduce the possible vertical transmission of E. cecorum. The vertical
transmission may also be prevented by adopting the practice of separating the dirty floor eggs from clean
hatching eggs and setting them in the lower racks of the incubator.

Generally, pathogenic isolates from poultry were found to be significantly more drug-resistant than
commensal strains (Borst et al., 2012). The selection of an effective antibiotic for the treatment of E.
cecorum should be made based on the results of the antibiotic sensitivity test. Antibiotic therapy may not
help with paralyzed birds, which ultimately need to be culled. Reducing the use of antibiotics and
implementing prudent use practices can help to reduce the development of antibiotic resistance in E.
cecorum and other bacteria.

Probiotics can help to maintain the balance of the gut microbiota and may have a protective effect against
E. cecorum infections. Fernandez et al. (2019) reported the inhibitory activities of proprietary poultry
Bacillus strains against pathogenic isolates of E. cecorum in vitro, but effects are highly strain-dependent
and vary significantly among different pathogenic isolates.

Phytogenic compounds and organic acids have been shown to have antimicrobial properties.
Phytomolecule-based preparations may help to control E. cecorum infections in broiler flocks in the first
week of life, reducing the chances of its translocation from the intestine.

Phytomolecules-based liquid formulations for on-farm drinking water application can also be a handy tool
to manage gut health challenges, especially during risk periods in the life of broilers. Such liquid
phytomolecule preparations can help to quickly achieve the desired concentration of the active ingredients
for a faster antimicrobial effect.

However, these alternatives to antibiotics may be effective only when the E. cecorum is still localized
within the gut during the first two weeks of the broiler chicken’s life.

Phytomolecules, also known as phytochemicals, are naturally occurring plant compounds that have been
found to have antimicrobial properties. Especially for commercial poultry, nutraceuticals such as
phytochemicals showed promising effects, improving the intestinal microbial balance, metabolism, and
integrity of the gut due to their antioxidant, anti-inflammatory, immune modulating, and bactericidal
properties (Estevez, 2015). Phytogenic compounds have been studied for their potential use in controlling
gut pathogens in poultry. Here are some of the roles that phytomolecules can play in controlling gut
pathogens:

Antimicrobial activity: Several phytomolecules, such as essential oils, flavonoids, and tannins, have
been found to have antimicrobial activity. Hovorkova et al (2018) studied the inhibitory effects of
hydrolyzed plant oils (palm, red palm, palm kernel, coconut, babassu, murumuru, tucuma, and Cuphea oil)
containing medium-chain fatty acids (MCFAs) against Gram-positive pathogenic and beneficial bacteria.
They concluded that all the hydrolyzed oils were active against all tested bacteria (Clostridium perfringens,
Enterococcus cecorum, Listeria monocytogenes, and Staphylococcus aureus), at 0.14-4.5 mg/ml, the same
oils did not show any effect on commensal bacteria (Bifidobacterium spp. and Lactobacillus spp.).
However, further research is needed to test the in-vivo efficacy of phytogenic compounds against
pathogenic E. cecorum infections in poultry.

Anti-inflammatory activity: The other coinfecting gut pathogens of E. cecorum can cause inflammation



in the intestinal tract of poultry. This can lead to reduced feed intake and growth. Some phytomolecules
have been found to have anti-inflammatory activity and can reduce the severity of inflammation.
Capsaicin, a naturally occurring bioactive compound in chili peppers, was found to have antioxidant and
anti-inflammatory activity. The tendency of capsaicin to substantially diminish the release of COX-2 mRNA
is thought to be the reason for its anti-inflammatory effects (Liu et al., 2021). Thyme oil reduced the
synthesis and gene expression of TNF-q, IL-1B, and IL-6 in activated macrophages in a dose-dependent
manner, with upregulation of IL-10 secretion (Osana and Reglero, 2012). Cinnamaldehyde has been shown
to decrease the expression of several cytokines, such as IL-1 B, IL-6, and TNF-a, as well as iNOS and
COX-2, in in-vitro studies (Pannee et al., 2014).

Antioxidant activity: Oxidative stress may contribute to the development of E. cecorum infections in
poultry. Phytomolecules, such as polyphenols and carotenoids, have been found to have antioxidant
activity and can reduce oxidative stress in the gut of poultry, which can help to prevent E. cecorum
infections. Polyphenols widely exist in a variety of plants and have been used for various purposes because
of their strong antioxidant ability (Crozier et al., 2009). Quercetin, a flavonoid compound widely present in
vegetables and fruits, is well-known for its potent antioxidant effects (Saeed et al., 2017).

Phytomolecules can also modulate the immune system of poultry, which can help to prevent E. cecorum
infections. For example, some flavonoids and polysaccharides have been found to enhance the immune
response of poultry. Fahnani et. al. (2019) found that supplementing broiler chickens with a combination of
flavonoids and polysaccharides extracted from the mushroom Agaricus blazei enhanced their immune
response.

Overall, phytomolecules have shown promise in supporting the optimum gut health of poultry. Many
phytogenic preparations available in the market can be regarded as an important tool to reduce the use of
antibiotics in animal production and mitigate the risk of antimicrobial resistance. However, more research
is needed to develop an effective combination of active ingredients, as well as strategies for their use in
controlling E. cecorum infections in poultry.

Conclusion

In conclusion, the emergence of pathogenic strains of E. cecorum is becoming a major concern for broiler
producers globally. This bacterial pathogen can cause significant economic losses in the broiler industry by
affecting the overall health and productivity of the birds. Pathogenic E. cecorum infection can lead to
clinical signs including diarrhea, decreased feed intake, reduced growth rate, and increased mortality.
Proactive measures must be taken to prevent the introduction and spread of pathogenic E. cecorum in
broiler flocks. Implementing strict biosecurity protocols and proper disinfection procedures can help reduce
the risk of E. cecorum infection. The use of effective antibiotics after receiving the results of the antibiotics
sensitivity test is a crucial step in controlling the infection. Phytomolecule-based preparations can be a
potential alternative to control the load of E. cecorum by maintaining optimum gut health to minimize
economic losses. Moreover, ongoing surveillance and monitoring of pathogenic E. cecorum prevalence in
the broiler industry can assist in the timely detection and control of outbreaks.

In summary, the emergence of pathogenic E. Cecorum as a profit killer in the broiler industry warrants
careful attention and proactive management practices to minimize its impact.
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