Tackling antimicrobial resistance (AMR)
by increasing the health and welfare of pigs and poultry and
thereby reducing the need to use antimicrobials.
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HealthyLivestock project contributes to fighting antimicrobial
resistance (AMR), by reducing the need to use antimicrobials
in pigs and poultry. Strengthening biosecurity, enhancing
animal resilience, early disease detection methods, and more
targeted medication will help to decrease antimicrobial use and
consequently reduce antimicrobial resistance. HealthyLivestock
brings together Chinese and European experts and allows them to
work together in a large research project.

The European Union of the HealthyLivestock project is funded
by the European Union Horizon 2020 research and innovation
program under grant agreement number 773436.

The Chinese part of the HealthyLivestock project is funded
by the Ministry of Science and Technology of the
People’s Republic of China

Upcoming events

Register now!

SCIENCE MEETS PRACTICE
To reduce the need for antimicrobials in animals
HealthyLivestock project and The Schippers Group invite you for a
special event, on the 23rd of June 2022. The event will be a hybrid event
that will host virtual attendees and in-person attendees in Bologna, Italy.
leading scientists, practitioners, and industry will have the opportunity to
meet, discuss and get to know the innovations for fighting antimicrobial
resistance in livestock farming.

During the event, you will have the opportunity to present the innovation/
product of your research/company in person or online.
For free registration click HERE
Find more about the program HERE
Watch the invitation video HERE
WHEN? June 23rd 2022, 9:30-16:30 h (CEST, GMT+1)
WHERE? Aemilia Hotel, Via G Zaccherini Alvisi 16, 40138 Bologna, Italy

Previous events
Reducing Antimicrobial Use in European Livestock Production
HealthyLivestock project and The Schippers Group conference
On 10 of January 2022, a webinar was broadcasted from a live studio in the Netherlands organised
by the HealthyLivestock project together with The Schippers Group. It featured leading scientists
and farmers to talk about antimicrobial resistance (AMR).

Jan Vaarten (FVE, WP6 leader) focused his speech on the need for collaboration in reducing
antimicrobials usage in farm animals.

Bas Kemp (Wageningen University, WP2 leader) presented the Healthy Livestock project strategies.
Furthermore there were 4 short pitches about best practices in the field and what’s coming in the
future.
Watch the recording HERE

HealthyLivestock In the Horizon Journal
“The end of the road for superbugs starts with better animal welfare”
Antimicrobial resistance is a growing threat to both human and animal health. Researchers in
Europe and worldwide are investigating new approaches to tackle the problem. Pathogens are less
likely to become untreatable if antimicrobials are used responsibly.
Hans Spoolder, HealthyLivestock project coordinator in an interview with the Horizon Journal,
explained the project’s four early-intervention and preventive strategies to reduce the need to use
antimicrobials in pigs and chickens:

Click HERE to read the article

HealthyLivestock Research News from Europe and China:
Farm characteristics affecting antibiotic consumption in pig farms in England
S. M. Matheson; S. A. Edwards; I. Kyriazakis
Pig production has been highlighted as one of
the highest users of antibiotics amongst
livestock, with several studies suggesting a
variety of approaches to antibiotic reduction. We
aimed to investigate links between antibiotic
use (defined as total amount of critically (CIA)
and non-critically important antibiotics, and as
mg per kg of pig on farm), production stages
present on farm (Breeder–Finisher, Nursery–
Finisher, and Finisher), and pig farm
characteristics using farm data collected
through national recording systems in Great

Britain for 2017 & 2018. Providing enrichment within pig pens may reduce the need for antibiotics by
enhancing both pig welfare and resilience to infection; this was one of the hypotheses addressed by
this paper.
The amount of antibiotic used, expressed as mg/kg, reduced between 2017 and 2018 for Breeder–
Finisher farms, but not for Nursery–Finisher or Finisher farms. Breeder–Finisher farms were more
likely to use CIA compared with other production stages. Larger farms were more likely to use
CIA, but farm size had no effect on mg/kg of antibiotic used. As the proportion of pens containing
straw increased, the total use of antibiotics decreased for Breeder–Finisher, but not for Nursery–
Finisher or Finisher farms. As the proportion of pens containing straw increased, the probability of
using CIAs also decreased. Farms with a higher proportion of finisher pens with an outdoor space
had lower use of non-critical antibiotics and lower probability of use of CIA. Farms with a higher
proportion of pens with automatically controlled natural ventilation (ACNV) had lower total use of
antibiotics, although ACNV had no effect on the probability of using CIA.
Read the full article HERE

Huang Bai Jian Pi decoction alleviates diarrhea and represses inflammatory injury
via PI3K/Akt/NF-κB pathway: In vivo and in vitro studies
Zunxiang Yan; Kai Zhang; Kang Zhang; Guibo Wang; Lei Wang; Jingyan Zhang ; Zhengying Qiu;
.Zhiting Guo; Yandong Kang; Xiaoping Song; Jianxi Li

Huang Bai Jian Pi (HBJP) decoction, a Chinese herbal formula based on the Pulsatilla decoction (PD)
and Si Junzi decoction, is efficacy to treat clinical diarrhea in calves. The mechanism of HBJP
decoction to treat calf diarrhea remains unclear. This study was to investigate the therapeutic effect
and anti-inflammatory mechanism of HBJP decoction on diarrhea in rats. The model rats showed
obvious diarrheal symptoms, and the obvious systemic inflammatory response was accompanied by
abnormal changes in blood routine, biochemistry parameters and histopathology. HBJP decoction
alleviated obviously the clinical symptoms, pathological changes in the liver, colon and lung, and
abnormal blood routine and biochemistry indexes in rats.

The finding suggested that HBJP decoction alleviates the inflammation in diarrhea by inhibiting the
PI3K/Akt/NF-κB signal pathway, which provides scientific evidence for the clinical application of
HBJP decoction in diarrhea.
Read the full article HERE

Automatic recognition of feeding and foraging behaviour in pigs using deep
learning
Ali Alameer; Ilias Kyriazakis; Hillary A.Dalton; Amy L.Miller; Jaume Bacardit
Automated, vision-based early warning systems have been developed to detect behavioural changes
in groups of pigs to monitor their health and welfare status. In commercial settings, automatic
recording of feeding behaviour remains a challenge due to problems of variation in illumination,
occlusions and similar appearance of different pigs. Additionally, such systems, which rely on pig
tracking, often overestimate the actual time spent feeding, due to the inability to identify and/or
exclude non-nutritive visits (NNV) to the feeding area.
To tackle these problems,
we have developed a robust,
deep learning-based feeding
detection method that does
not rely on pig tracking and
is capable of distinguishing
between feeding and NNV
for a group of pigs.
Read the full article HERE

Integrated 16S rDNA Gene Sequencing and Untargeted Metabolomics Analyses to
Investigate the Gut Microbial Composition and Plasma Metabolic Phenotype in
Calves With Dampness-Heat Diarrhea
Zunxiang Yan; Kang Zhang; Kai Zhang; Guibo Wang; Lei Wang; Jingyan Zhang; Zhengying Qiu; Zhiting
Guo; Xiaoping Song; Jianxi Li
Dampness-heat diarrhea (DHD), a common syndrome in Chinese dairy farms, is mainly resulted
from digestive system disorders, and accompanied with metabolic disorders in some cases.
However, the underlying mechanisms in the intestinal microbiome and plasma metabolome in
calves with DHD remain unclear. In order to investigate the pathogenesis of DHD in calves, multiomics techniques including the 16S rDNA gene sequencing and metabolomics were used to analyze
gut microbial compositions and plasma metabolic changes in calves.
As conclusion, DHD disturbed the composition of fecal microbiota and plasma metabolites. The
changes in the abundance of fecal microorganisms, especially Escherichia-Shigella, Fournierella,
and Ruminococcus_2, and the concentrations of plasma metabolites, especially lecithin,
phosphatidylcholine, and choline phosphatid, might affect the progression of DHD by interfering
with metabolism of arachidonic acid, alpha-linolenic acid, linoleic acid, and glycerophospholipids.

These significantly altered metabolic pathways and microorganisms may serve as diagnostic
markers and potential therapeutic targets for DHD in calves. This finding provided a new insight for
further investigating the mechanism of this kind of disease in calves.
Read the full article HERE

Interview with HealthyLivestock social scientists in Europe and China
Dr. Carmen Hubbard
Reader in Agricultural Economics and Policy at Newcastle University

Dr. Ming Gao
Vice Director of the Department of Fixed Observation Points Management,
Associate Researcher & Doctoral Supervisor of Research Center for Rural
Economy, Ministry of Agriculture & Rural Affairs
How to stop producers from overusing antibiotics, given that with antibiotics use the animals
get healthy again very quickly
Dr. Carmen Hubbard: Good stockmanship is key to improving animal health and welfare, which in turn
could prevent the development and spread of diseases, and so will lead to reduced use of antibiotics.
No farmer likes or wants his or her animals to be ill and suffer. An ill or unhealthy animal means a
loss of money, both in terms of higher costs and reduced revenues. I wonder if “overusing” is the
right word, as I assume that farmers don’t just pop in a pharmacy and buy antibiotics. Somebody,
more precisely a vet (or animal pharmacist) prescribes these antibiotics based on a well-established
health plan. Our findings show that 98% of pig farmers (out of a representative sample of 600) seek
information about the correct dose of antibiotics from a vet and 81% are buying antibiotics from a
vet. Some 89% of farmers stipulate that they follow the recommended dose, with only 3% admitting
that they use a higher dose than that recommended. Thus, a trusty relationship between the farmer
and the vet, working closely together, could help reduce the “overuse” of antibiotics. Hence, in my
view, vets, alongside farmers, have an equal and significant role in contributing to the reduction of
antibiotics use. However, there are some trade-offs which cannot be ignored when discussing the
reduction of antibiotics, e.g., between the use of antibiotics and animal welfare; animal welfare – farm
profitability as the delay in the provision of antibiotics or/and insufficient use may cause an animal to
suffer longer/die hence also affecting the farmer’s profit.
Dr. Ming Gao: (1) R&D antibiotic substitutes. Develop corresponding antibiotic substitutes to effectively
replace the existing antibiotics, and ensure that the effects of antibiotic substitutes can fully meet
the needs of farmers at the same time. (2) Strengthen publicity and education. Through positive and
negative publicity, make the farming body become fully aware of the problems caused by the use
of antibiotics and the advantages of adopting farming methods with reduced antibiotics usage. (3)
Take the economic interests of the farming body into consideration. Effectively reduce the risks
brought by farming with reduced or low antibiotics usage and ensure that the farming body can obtain
good economic benefits in the process of farming with low antibiotics usage so as to increase their
participation.
The old farms and old technologies are considered to be mainly responsible for antibiotics
overuse. How to help old farms reduce antibiotics use
Dr. Carmen Hubbard: Not sure how “old” is defined here and is there indeed sufficient evidence to
support the claim that “old farms and old technologies” are overusing antibiotics? If that is the case, do
we know what share these “old” farms account for in the total number of farms and, more importantly,
the number of animals they care for? Some farms are likely to be centuries old, but obviously farmers
can be young or old. But if “old” farms are a problem then they need to be modernised through either
their own resources or government support (e.g., capital grants). But farmers should stop relying on

public support as this entails a financial transfer from taxpayers to farmers (somebody else is paying!).
If “old” refers to farmers then they could be encouraged (e.g., through paying them a lump-sum or
annuity) to leave the sector if close to retirement. However, for many farmers, farming is a way of life
so paying them to exit the sector may not necessarily work.
Dr. Ming Gao: Firstly, we can strengthen technical training. Through extensive technical training, we
can popularize technologies for reducing antibiotics and reduce the obstacles and costs of old farms
in technology acquisition, and promote the application of relevant technologies.
Secondly, we can strengthen positive guidance and incentive. For farms that actively adopt farming
with low antibiotics usage, we can make them into demonstration farms through various forms of
rewards, and guide other old farms to actively adopt farming methods that can reduce antibiotics
usage.
Thirdly, we can strengthen the supervision mechanism. We can supervise whether the farm still
overuses antibiotics in the farming process, strengthen the inspection of the production and circulation
of veterinary antibiotics, and improve the management in veterinary antibiotics production and the
final usage in farming.
What do you think is the biggest challenge in reducing antimicrobial usage in livestock
production and the coping measures in Europe and China?
Dr. Carmen Hubbard: The rule “that one size fits all” farms and farmers across the entire EU. Our
survey findings show that there are significant statistical differences between EU farmers with
regards to how often they apply antibiotics. Our survey also shows that most pig farms provide
antibiotics for a therapeutic purpose (i.e., for the treatment of sick animals) and mostly in the form of
injection. Hence, overall, prevention remains a big challenge.
Dr. Ming Gao: Challenge- The farming body’s understanding of the type and technology of farming
with reduced antibiotics usage, the technical applicability and cost of new technology, etc.
After a long-term optimization process, the current farming type has been gradually formed and
has become relatively stable. Farmers have been quite skilled in antibiotics and can effectively
use antibiotics to solve animal diseases and other problems in production. Farmers are unfamiliar
with new technologies for reducing antibiotics and are worried about the effects, thus they are quite
cautious towards farming with reduced or low antibiotics usage. In addition, farmers are concerned
about whether the existing technologies for reducing antibiotics usage are suitable for their own
farming situation and the economic benefits.
Coping measures-Training and demonstration of new technologies
Firstly, we can carry out training on relevant technologies and improve farmers’ awareness of new
technologies. Secondly, we can improve the applicability of the technology. Based on different farming
types, we can develop technologies with good applicability, and combine them to form various
“packages”, so that farmers can have more choices. Thirdly, we can promote the pilots of various
technologies and farming types with reduced antibiotics usage on a large scale, and promote the
general adoption of farming methods with reduced antibiotics usage.

Tackling antimicrobial resistance (AMR)
by increasing the health and welfare of pigs and poultry
and thereby reducing the need to use antimicrobials.
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You are all welcome to share this newsletter widely!
For further information please follow us and contact us on:
Web: HealthyLivestock.net
Twitter: @HLSProject
LinkedIn: #Healthy Livestock
Facebook: HealthyLivestock Project

